SIEMENS

SINUMERIK

SINUMERIK 802D sl

Turning, milling, grinding, nibbling

Operating Instructions

Valid for

Control

SINUMERIK 802D sl G/N
SINUMERIK 802D sl T/M

11/2012

6FC5397-0CP10-8BA0

Software version
1.4 SP7
1.4 SP7

Foreword

Description 1
interfaces 2
Application planning 3
Assembling 4
Connecting 5
Operation (hardware) 6
Commissioning (general) 7
Initial start-up 8
Starting Up the PLC 9
Commissioning the drives 1 0
via HMI

Drive optimization using the 1 1
startup tool

STARTER 1 2
commissioning tool

Startup grinding cycles 1 3
Data Backup and Series 1 4
Machine Start-Up

Update 1 5
Licensing in SINUMERIK 1 6
802D sl

Technical data 1 7
Dimensional Drawings 1 8
ESD guidelines A
List of abbreviations B

Appendix




Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert

symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

/N\DANGER

indicates that death or severe personal injury will result if proper precautions are not taken.

/\WARNING

indicates that death or severe personal injury may result if proper precautions are not taken.

/N\CAUTION

indicates that minor personal injury can result if proper precautions are not taken.

NOTICE

indicates that property damage can result if proper precautions are not taken.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will

be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products

Trademarks

Note the following:

/\WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be complied with. The information in the relevant documentation must be observed.

All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication

may be trademarks whose use by third parties for their own purposes could violate the rights of the owner.

Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the

information in this publication is reviewed regularly and any necessary corrections are included in subsequent
editions.

Siemens AG
Industry Sector
Postfach 48 48

Order number: 6FC5397-0CP10-8BA0

Copyright © Siemens AG 2005 - 2012.
® 08/2013 Technical data subject to change

Al rights reserved

90026 NURNBERG
GERMANY




Foreword

SINUMERIK documentation
The SINUMERIK documentation is organized in the following categories:
® General documentation
® User documentation

o Manufacturer/service documentation

Additional information

You can find information on the following topics at www.siemens.com/motioncontrol/docu:

® Ordering documentation/overview of documentation
e Additional links to download documents
® Using documentation online (find and search in manuals/information)

Please send any questions about the technical documentation (e.g. suggestions for
improvement, corrections) to the following address:

docu.motioncontrol@siemens.com

My Documentation Manager (MDM)

Under the following link you will find information to individually compile OEM-specific
machine documentation based on the Siemens content:

www.siemens.com/mdm

Training
For information about the range of training courses, refer under:
® www.siemens.com/sitrain
SITRAIN - Siemens training for products, systems and solutions in automation technology
® www.siemens.com/sinutrain
SinuTrain - training software for SINUMERIK
FAQs

You can find Frequently Asked Questions in the Service&Support pages under Product
Support. http://support.automation.siemens.com
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SINUMERIK
You can find information on SINUMERIK under the following link:
www.siemens.com/sinumerik

Target group
This manual is intended for use by planners, configuration engineers, technicians,
installation personnel, programmers, commissioning personnel, operators, service and
maintenance personnel

Benefits

The operating instructions impart knowledge about the components and allow the addressed
target groups to properly and safely install, set up, test and commission the SINUMERIK
802D sl.

Standard scope

This documentation only describes the functionality of the standard version. Additions or
revisions made by the machine tool manufacturer are documented by the machine tool
manufacturer.

Other functions not described in this documentation might be executable in the control.
However, no claim can be made regarding the availability of these functions when the
equipment is first supplied or in the event of servicing.

For the sake of simplicity, this documentation does not contain all detailed information about
all types of the product and cannot cover every conceivable case of installation, operation, or
maintenance.

Licensing provisions

The software SINUMERIK 802D sl is protected by national and international copyright laws
and agreements. Unauthorized reproduction and distribution of this software or parts thereof
is liable to prosecution. It will be prosecuted both according to criminal and civil law and may
result in severe punishment or demands for compensation.

In the software SINUMERIK 802D sl, open source software is used. The licensing provisions
for this software are located on the Toolbox CD and are to be observed accordingly.

Acceptance report
You can find a sample report for the acceptance of SINUMERIK 802D sl on the Internet at:

http://support.automation.siemens.com under the heading Current > Acceptance reports
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Technical Support

You will find telephone numbers for other countries for technical support in the Internet under
http://www.siemens.com/automation/service&support

EC Declaration of Conformity
The EC Declaration of Conformity for the EMC Directive can be found on the Internet at:

http://support.automation.siemens.com

Here, enter the number 15257461 as the search term or contact your local Siemens office.
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Description 1

1.1 System overview

Overview

The CNC operator panel of the SINUMERIK 802D sl control system combines all CNC, PLC,
HMI, and communication tasks in a single component. The maintenance-free hardware
integrates the DRIVE-CLIQ interface for the drives and PROFIBUS interface for the I/O
modules with the slimline operator panel, creating a ready-to-install unit (Panel Control Unit).

The SINUMERIK 802D sl can perform digital control (with SINAMICS S120) or analog
control (with ADI4) of up to 6 axes.

Of the 6 axes, the following configurations are possible:
o A maximum of 5 NC axes and one PLC axis
Up to 2 of these 5 NC axes can be configured as a spindle.

o A maximum of 3 NC axes and 3 PLC axes

Turning, milling, grinding, nibbling
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Figure 1-1 SINUMERIK 802D sl with SINAMICS S120 (example configuration)
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Figure 1-2  SINUMERIK 802D sl with MCPA module (example configuration)
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CNC operator table with MCPA module

electronic
handwheel (max. 2)
e K2 i =
'\/7‘_ [o]w]e]e a0
u TR
— o AEaD A D
Digital inputs/ - ooEn Be
digital outputs = NEEE
] BNE
(] <|C]> =
BEE =z [

PROFIBUS-DP

| Machine control panel (MCP 802D sl)
Full CNC keyboard
(upright) or
alternatively
(broad format)

1/0 module PP72/48

PROFIBUS-DP

PROFIBUS-DP

2 ADI 4 modules

i

TTL encoder
signals

-

2
i -w:—a.-

£

= et el
4§

- ]
;”?“-Ji.u-
P

@ to @ Feed motors 1 to 4
@ ﬁ;‘? ﬁ? ﬁ?‘ ’ii @ Main spindle motor

Figure 1-3  System overview with ADI4 (example configuration)
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Description

Components

1.1 System overview

The components of the SINUMERIK 802D sl control system are:

CNC operator panel (PCU)
Full CNC keyboard (vertical or horizontal format)
MCP machine control panel

Incorporates all keys and switches required for the operation of a machine The machine
control panel is available in 2 versions:

— Machine control panel MCP to connect via a PP 72/48 1/0O module
— Machine control panel MCP 802D sl to connect via an MCPA module
MCPA module (hardware optional)

The MCPA module is a supplemental/expansion module of the SINUMERIK 802D sl. It
places the following resources at your disposal:

— Analog output for + 10 V (X701) for connecting an analog spindle
— Interface for connecting an MCP 802D sl external machine control panel (X1, X2)

— Interface for connecting inputs and outputs (1 bytes each) in the form of high-speed
inputs/outputs.

PP72/48 1/0 module

The PP72/48 1/O module is a user-friendly and low-cost module (without a separate
housing) for connecting digital inputs/outputs within the framework of an automation
system based on PROFIBUS-DP.

The module has the following important features:

— Peripherals interface for connecting an external machine control panel (MCP) or a
terminal strip converter for the digital inputs and outputs (X111, X222, X333)

— PROFIBUS-DP connection (max 12 Mbits/s)
— 72 digital inputs and 48 digital outputs
— On-board status display via four diagnostic LEDs

To supply the module and the digital outputs, an external voltage source (+24 V DC) is
required.

ADI4 (analog drive interface for 4 axes)

The ADI4 module facilitates an analog drive interface for 4 axes/spindles, with or without
an incremental encoder.

Drive units
— SINAMICS S120

Communication between the SINUMERIK 802D sl control system and the SINAMICS
S 120 drive takes place via the DRIVE-CLiQ communication system (Drive
Component Link with 1Q).

Turning, milling, grinding, nibbling
Operating Instructions, 11/2012, 6FC5397-0CP10-8BA0 19



Description

1.1 System overview

— DRIVE-CLiQ Hub Module DMC20

The DRIVE-CLiQ Hub Module DMC20 is used to implement point-to-point distribution
of a DRIVE-CLIQ line and to enable direct measuring systems to be employed.

The component is ideal for applications which require DRIVE-CLiQ nodes to be
removed in groups, without interrupting the DRIVE-CLIQ line and, therefore, data
exchange.

— Sensor Module Cabinet-Mounted SMC10/SMC20/SMC30

The Sensor Module Cabinet-Mounted SMC10/SMC20/SMC30 evaluates sensor
signals and transmits the speed, actual position value, rotor position and, if necessary,
the motor temperature and home position via DRIVE-CLIQ to the Control Unit.

The SMC10 is used to evaluate sensor signals from resolvers.

System software

The following system software is installed in the retentive internal memory of the PCU of
each SINUMERIK 802D sl by default:

® Boot software - starts the system
¢ Human Machine Interface (HMI) software - realizes all operator functions
¢ NCK software (NC Kernel) - realizes all NC functions.

® Programmable Logic Control (PLC) software - executes the integrated PLC user program
cyclically.

¢ Drive software - implements drive control

Toolbox
A tool box is delivered on CD ROM together with the appropriate system software.

The toolbox contains software tools for configuring the control system. It must be installed on
your PC/PG.

The following software can be found in the Toolbox:
e Configuration data for the SINUMERIK 802D sl:
— Setup files for the technologies
— Cycle packages for the technologies
— Retroloadable languages
e SIMATIC Automation License Manager

The Automation License Manager is needed for managing license keys (e.g. for
RCS802).

e RCS802 Commissioning and diagnostic tool (must be licensed for Ethernet and remote
control function)

This program can be used to transfer texts, user data and programs from the PC to the
CNC operator panel (PCU) and vice versa.

Turning, milling, grinding, nibbling
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e PLC 802 programming tool
Tool to create PLC user program
® PLC user library
PLC sample programs
e Startup Tool
Tool for commissioning, in particular for drive optimization

This tool is an export from HMI Advanced.

Note
The table of contents and notes for setup can be found in the siemense.ixt file.

STARTER

The STARTER commissioning tool is provided on DVD along with the relevant system
software.

References
SINAMICS S120 Getting Started with the STARTER Commissioning Tool
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Description of components

The illustration below shows the CNC operator panel (PCU) with its interfaces and front

panel elements.

Front view of the CNC operator panel (PCU)

) ©

Graphic display

©)

00000000

0000 0ggoogo

L/
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L Slotforuser

CompactFlash card
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\ Vertical softkeys
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© © ©)
Rear view of the CNC operator panel (PCU)
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Figure 1-4

Grounding screw

Position of the interfaces and front elements on the CNC operator panel (PCU)
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CNC operator panel (PCU) interfaces

1.2 Description of components

The PCU and its functions are described in the table below.

Table 1- 1 PCU interfaces

Interfaces

Function

Slot for the CompactFlash Card, front view

50-pin slot for user CompactFlash Card and 4
LEDs

Power supply connection

3-pin screw-type terminal connection for

X40 connecting the 24 V load power supply

Ethernet interface 8-pin RJ45 socket connector for connection to an
X5 Industrial Ethernet

USB port 4-pin USB port for connecting USB accessories
X10

Full CNC keyboard connection

6-pin PS/2 socket for connecting the full CNC

X9 keyboard

RS232 COM port 9-pin Sub-D connector for connecting a PG/PC
X8

PROFIBUS-DP interface 9-pin sub D socket for connection to PROFIBUS
X6 DP

DRIVE-CLIQ interface 8-pin RJ45 socket for connecting the SINAMICS
X1 and X2 S120 drive

Handwheel connection 12-pin screw-type male connector for connecting
X30 a max. of 2 handwheels

Digital inputs/digital outputs 12-pin screw-type male connector for connecting
X20 and X21 the digital inputs and outputs

Option interface 48-pin female connector for connecting the
X110 MCPA module

Error and status displays

See Chapter"Error and status displays" (Page 102)
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2.1 CNC operator panel interfaces
2.1.1 Slot for CompactFlash card
Overview

The slot for the optional user CompactFlash Card is located at the front behind the protective
flap.

CompactFlash Card for user data

You can use the CompactFlash card, for example:

For commissioning data

For NC programs

To carry out software updates
For storing user data

For saving set parameters

Notes on the CompactFlash Card for user data

The SINUMERIK CNC supports the file systems FAT16 and FAT32 for
CompactFlash cards. You may need to format the memory card if you want to use a
memory card from another device or if you want to ensure the compatibility of the
memory card with the SINUMERIK. However, formatting the memory card will
permanently delete all data on it.

Do not remove the memory card while it is being accessed. This can lead to damage of
the memory card and the SINUMERIK as well as the data on the memory card.

e | |

Figure 2-1 LEDs on the CNC operator panel (PCU)

Note

The yellow "CF" LED on the right flashes when the memory card is accessed.

Turning, milling, grinding, nibbling
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2.1 CNC operator panel interfaces

212

Cable type

References

26

® [f you cannot use a memory card with the SINUMERIK, it is probably because the
memory card is not formatted for the control system (e.g. Ext3 Linux file system), the
memory card file system is faulty, or it is the wrong type of memory card.

® Insert the memory card carefully with the correct orientation into the memory card slot
(observe indicators such as arrow or similar). This way you avoid mechanical damage to
the memory card or the device.

® Only use memory cards that have been approved by Siemens for use with SINUMERIK.
Even though the SINUMERIK keeps to the general industry standards for memory cards,
it is possible that memory cards from some manufacturers will not function perfectly in
this device or are not completely compatible with it (you can obtain information on
compatibility from the memory card manufacturer or supplier).

® For the CompactFlash Card for user data of the SINUMERIK 802D sl, only the empty
memory card 1 GB, Smart Modular, with order number 6FC5313-5AG00-0AA1 is
permitted.

Ethernet interface

The following versions can be connected to the Ethernet interface X5 via an Industrial
Ethernet network.

e Ethernet peer-to-peer to a PG/PC
® Ethernet network to a company network

Industrial Ethernet is a communication network with a transmission rate of 10/100 Mbit/s.

Industrial Ethernet cable (CAT5):
e |E TP XP cord (crossed TP cable) for a max. length of 10 m (e.g. Ethernet peer-to-peer)
® |E FC TP for a max. length of 100 m

Catalog NC 802D sl, Catalog NC 61, Catalog IK PI
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2.1 CNC operator panel interfaces

Female connector pin assignment

Designation: X5 (IE)
Type: 8-pin RJ45 socket

Table 2- 1 Pin assignment of female connector X5

Schematic view of the connector, Pin Name Description
mounting position and labeling
TXP Transmit data +
TXN Transmit data -
1 8 RXP Receive data +

not assigned -

not assigned -
RXN Receive data -
not assigned -

N[fojo|lbhw|IN|~

8 not assigned -

You can obtain additional information about the different cable systems for Ethernet from your
SIEMENS contact.

2.1.3 USB port

Note
A USB FlashDrive can be connected to this port.
The port uses driver SW 1.1.

The machine OEM can adapt this port (by extending the cable from the control system
housing).

References
Catalog NC 802D sl, Catalog NC 61

Note
The USB interface is only approved for a USB-FlashDrive.

Turning, milling, grinding, nibbling
Operating Instructions, 11/2012, 6FC5397-0CP10-8BA0 27



interfaces

2.1 CNC operator panel interfaces

Female connector pin assignment

Designation: X10(USB)
Type: 4 pin USB host

Table 2- 2 Female connector pin assignment X10

Schematic view of the connector, | Pin Name Description
mounting position and labeling
A1 P5_USB 5V supply voltage
A2 DN_USB USB data - (Channel 0)
A3 DP_USB USB data + (Channel 0)
Ad M Ground

Note
The USB interface has a current carrying capacity of 0.5 A.

214 RS232 COM port

A PC/PG for data exchange with the CNC operator panel can be connected to male
connector X8.

Connector pin assignment

Identifiers: X8 (RS232)
Type: 9-pin Sub-D terminal strip

Table 2- 3 Pin assignment of connector X8

Schematic Pin Name Description
view of the German/English:
connector,
mounting
position and
labeling
1 DCD Received Line Signal Data carrier detect
Detector Carrier Detector
2 RxD Received Data Received data
3 TxD Transmitted Data Transmitted data
4 DTR Data Terminal Ready Data Terminal Ready
5 G Ground Ground
6 DSR Data Set Ready Data Set Ready
7 RTS Request To Send Transmission request
8 CTS Clear To Send Ready to send

Turning, milling, grinding, nibbling
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Schematic Pin Name Description
view of the German/English:
connector,
mounting
position and
labeling

RS232 9 Not assigned - -
X8

215 PROFIBUS-DP Interface

The CNC operator panel (PCU) communicates with the 1/O modules via the PROFIBUS-DP
interface.

The PROFIBUS DP protocol is used for communication.

The baud rate of the PROFIBUS-DP interface is 12 Mbit/s; the baud rate cannot be changed.
Converters for optical fiber cable (OLMs, OLPs) or repeaters are not permitted.

The CNC operator panel functions as a master.

Female connector pin assignment

Designation: X6 (DP1)
Type: 9-pin Sub-D socket connector

Table 2- 4 Pin assignment of socket X6

Schematic view of the female Pin | Name Description
connector,
mounting position and labeling
1 not assigned | -
2 M24
DP1 3 B Data input/output (RS485)
X6 4 RTS Transmission request
! 5 M5 5V reference potential
6 P5 5V power supply 90 mA, short-circuit-
9 proof
7 P24 24\ power supply (teleservice) 150maA,
short-circuit-proof, not isolated
8 A Data input/output (RS485)
9 Not assigned |-
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2.1.6 DRIVE-CLIiQ interface

The CNC operator panel (PCU) can communicate with the "SINAMICS S" drive via the

DRIVE-CLIQ interface.

Female connector pin assignment

Designation: X1, X2
Type: 8-pin RJ45 socket

Table 2- 5 Pin assignment of female connector X1 and X2

Description

Transmit data +

Transmit data -

Schematic view of the female connector, Pin Name
mounting position and labeling

TXP

TXN

RXP

Receive data +

not assigned

not assigned

RXN

Receive data -

not assigned

X1 X2 not assigned

not assigned

W (>|o|N[ojla(dlw|[N|=~

not assigned

Blanking plate for DRIVE-CLIQ interface: Molex corp., order no. 85999-3255

21.7 Handwheel connection

Up to 2 electronic handwheels can be connected to connector X30 on the CNC operator

panel (PCU).

The handwheel must meet the following requirements:

Transmission procedure: 5V square wave signals (TTL level or RS422)

Signals: Track A as a true and negated signal (Ua1, Ua1)
Track B as a true and negated signal (Ua2, Ua2)

Max. output frequency: 500 kHz

Phase shift of Track A to Track B: 90° +30°

Supply: 5V, max. 250 mA

Turning, milling, grinding, nibbling
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Connector pin assignment

Designation: X30
Type: 12-pin connector

Table 2- 6 Pin assignment of connector X30

2.1 CNC operator panel interfaces

Schematic view of the connector Pin Name Description
1 3P5 5VDC supply voltage
2 G Ground
3 1A Track A, handwheel 1
ﬁ 1 4 X1A Track A_N, handwheel 1
% 5 1B Track B, handwheel 1
Y 6 X1B Track B_N, handwheel 1
L] 7 3P5 5VDC supply voltage
L J
1 8 G Ground
% 9 2A Track A, handwheel 2
Y 10 X2A Track A_N, handwheel 2
L
=12 1 2B Track B, handwheel 2
— 12 X2B Track B_N, handwheel 2
X30
2.1.8 Digital inputs/outputs

The fast digital inputs and digital outputs at the X20 and X21 connectors are reserved for

SINAMICS drives.

A maximum of 16 digital inputs or a maximum of 8 digital and 8 bidirectional inputs/outputs

can be used.

See also

Connection overview for SINUMERIK 802D sl (Page 79)

Turning, milling, grinding, nibbling
Operating Instructions, 11/2012, 6FC5397-0CP10-8BA0

31



interfaces

2.1 CNC operator panel interfaces

Terminal assignment and block diagram

32
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Figure 2-2  Connection example
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Connector pin assignment

Designation: X20, X21
Type: 12-pin connector

2.1 CNC operator panel interfaces

Table 2-7 Pin assignment of the connectors X20 and X21
Representati | Pin Name Description Technical details
on
1 DIO Digital input 0 Input:
o evel:
% 3 |DI2 Digital input 2 0 signal: -3..5 V
1 4 DI3 Digital input 3 1-signal: 11...30 V
L 5 |M.3 Ground for DI0..DI3 | Input delay: _
1 0 — 1 signal: 15 ps (typically 6)
% 1 - 0 signal: 150 ps (typically 40)
1 6 P24_1 24V DC supply voltage | As output:
4 for DI/DO8...DI/DO11 max. output current:
7 (required for digital 1 signal: 5 mA...0.5 A
L=3)[12 outputs) Total current of all outputs:
X20 7 DI/DOS8 DIgIta' lnput/dlgltal max. 2 A (|n case of 50% simultaneity)
output Output delay:
. - 0 - 1 signal: 500 ps
8 DI/DO9 Digital input/digital (typically 150 ps)
output 1 - 0 signal: 500 ps
9 M_1 Ground for (typ. 150 ps)
DI/DOS8...DI/DO11 each for RL = 60 Ohms
10 |DIVDO10 |Digital input/digital switching frequency:
output 100 Hz (ohmic load)
2 Hz (inductive load
11 |DIDO11 | Digital input/digital z (inductive load)
output As input:
Data, see connector X21
12 [M_1 Ground for
DI/DOS8...DI/DO11
1 DI4 Digital input 4 Input:
ﬁ 1 2 DI5 Digital input 5 Data, see connector X20
L 3 |Dl6 Digital input 6
% 4 DI7 Digital input 7
L] 5 |M_4 Ground for DI4...DI7
% 6 P24 _2 24 V DC supply voltage | As output:
9 for DI/DO12...DI/DO15 | Data, see connector X20
3 (required for digital As input:
% outputs) Voltage: 24 V DC (20.4...28.8 V)
|12 7 DI/DO12 Digital input/digital Level:
o1 output 0 signal: -3...5V
8 |DIDO13 | Digital input/digital 1 signal: 11...30 V
output Input delay:
0 - 1 signal: 15 ps (typically 6)
9 M2 Slr/cI)Du(g?ZforDI/DOﬁ 1 - 0 signal: 150 ps (typically 40)

Turning, milling, grinding, nibbling
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2.2 MCP machine control panel inferfaces

DI/DO12...DI/DO15

Representati | Pin Name Description Technical details
on
10 |DI/DO14 Digital input/digital
output
11 | DI/DO15 Digital input/digital
output
12 (M_2 Ground for

/\DANGER

Separation according to EN60204-1

The 24 V power supply must be a functional extra low voltage supply with protective
separation in accordance with EN60204-1, Section 6.4, PELV (with M ground).

Digital inputs (PCU)

The inputs comply with standard IEC 1131-2/DIN EN 61131-2, characteristic type 2 (24 V P
switching). Switches or proximity encoders (2- or 3-wire encoders) can be connected.

Digital outputs (PCU)

The outputs comply with standard IEC 1131-2/DIN EN 61131-2 (24 V P switching).

See also
Setting the PROFIBUS addresses (Page 128)
2.2 MCP machine control panel interfaces
The following machine control panels are available:
e MCP 802D sl machine control panel
® MCP machine control panel
The table below describes which modules are used with each of these machine control
panels whenever they are connected:
Table 2- 8 Connecting an MCP
Modules MCP 802D sl MCP
MCPA Yes No
PP72/48 No Yes
Turning, milling, grinding, nibbling
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2.2 MCP machine control panel interfaces

The illustration below shows the back of the machine control panel MCP 802D sl with its

X1202

X1201

2.2.1 Interfaces of the machine control panel MCP 802D sl
interfaces.
I il
—
©
o Jo
o Jo
a o
© . ©
v L N
N e o e Al
(] O 0]
O =®)

Figure 2-3  Interfaces at the MCP 802D sl

Table 2- 9 Interfaces

Interfaces Function

Interface X1201 40-pin sub D connector for connecting the machine control panel MCP
802D sl to the MCPA module X1

Interface X1202 40-pin sub D connector for connecting the machine control panel MCP
802D sl to the MCPA module X2

Turning, milling, grinding, nibbling
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2.2 MCP machine control panel inferfaces

Interface assignments

36

Designation: X1201, X1202
Type: 40-pin D-Sub connector

Table 2- 10  Pin assignment of the connectors X1201 and X1202

X1201

Pin | Name Description Pin | Name Description
1 KEY1 Input bit 2 KEY2 Input bit
3 KEY3 Input bit 4 KEY4 Input bit
5 KEY5 Input bit 6 KEY6 Input bit
7 KEY7 Input bit 8 KEY8 Input bit
9 GND 10 |KEY9 Input bit
11 |KEY10 Input bit 12 |KEY11 Input bit
13 |KEY12 Input bit 14 | KEY13 Input bit
15 |KEY14 Input bit 16 |KEY15 Input bit
17 | KEY16 Input bit 18 |GND

19 | KEY17 Input bit 20 |KEY18 Input bit
21 |KEY19 Input bit 22 |KEY20 Input bit
23 |KEY21 Input bit 24 |KEY22 Input bit
25 |KEY23 Input bit 26 |KEY24 Input bit
27 |GND 28 |LED1 Output bit
29 |LED2 Output bit 30 |LED3 Output bit
31 |LED4 Output bit 32 |LED5S Output bit
33 |LEDG6 Output bit 34 | not assigned -

35 | not assigned - 36 |GND

37 | not assigned - 38 | not assigned -

39 | not assigned - 40 | not assigned -

X1202

1 KEY25 Input bit 2 KEY26 Input bit
3 KEY27 Input bit 4 not assigned -

5 not assigned - 6 not assigned -

7 not assigned - 8 not assigned -

9 GND 10 |FEED_OV_A Input bit
11 |FEED_OV_B Input bit 12 |FEED_OV_C Input bit
13 |FEED_OV_D Input bit 14 |FEED_OV_E Input bit
15 | not assigned - 16 | not assigned -

17 | not assigned - 18 |GND

19 | SPINDLE_OV_A Input bit 20 | SPINDLE_OV_B Input bit
21 | SPINDLE_OV_C Input bit 22 | SPINDLE_OV_D Input bit
23 | SPINDLE_OV_E Input bit 24 | not assigned -

Turning, milling, grinding, nibbling
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2.2 MCP machine control panel interfaces

X1202

25 | not assigned - 26 | not assigned -
27 | not assigned - 28 | not assigned -
29 | not assigned - 30 | not assigned -
31 | not assigned - 32 | not assigned -
33 | not assigned - 34 | not assigned -
35 | not assigned - 36 |GND

37 | not assigned - 38 | not assigned -
39 | not assigned - 40 | not assigned -

222 Interfaces of the machine control panel MCP

The illustration below shows the back of the machine control panel MCP with its interfaces.

o (@)

i X1202

] X1201

®

J
fl

[

o O

Figure 2-4  Interfaces on the MCP

Turning, milling, grinding, nibbling
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2.2 MCP machine control panel inferfaces

Table 2- 11 Interfaces

Interfaces Function

Interface X1201 50-pin ribbon-cable plug for connecting the machine control panel MCP
to the PP module

Interface X1202 50-pin ribbon-cable plug for connecting the machine control panel MCP
to the PP module

Interface assignments

Designation: X1201, X1202

Type: 50-pin ribbon cable connector

Table 2- 12 Pin assignment of the connectors X1201 and X1202

X1201

Pin | Name Description Pin | Name Description
1 GND 2 +24V

3 KEY1 Input bit 4 KEY2 Input bit
5 KEY3 Input bit 6 KEY4 Input bit
7 KEY5 Input bit 8 KEY6 Input bit
9 KEY7 Input bit 10 |KEY8 Input bit
11 |KEY9 Input bit 12 |KEY10 Input bit
13 |KEY11 Input bit 14 |KEY12 Input bit
15 | KEY13 Input bit 16 |KEY14 Input bit
17 |KEY15 Input bit 18 |KEY16 Input bit
19 |KEY17 Input bit 20 |KEY18 Input bit
21 |KEY19 Input bit 22 |KEY20 Input bit
23 |KEY21 Input bit 24 |KEY22 Input bit
25 |KEY23 Input bit 26 |KEY24 Input bit
27 | not assigned - 28 | not assigned -

29 | not assigned - 30 | not assigned -

31 | LED1 Output bit 32 |LED2 Output bit
33 |LED3 Output bit 34 |LED4 Output bit
35 |LED5 Output bit 36 |LEDG6 Output bit
37 Output bit 38 Output bit
39 Output bit 40 Output bit
41 Output bit 42 Output bit
43 Output bit 44 Output bit
45 Output bit 46 Output bit
47 | 24VDC 24V DC 48 |24VDC 24V DC
49 |24VDC 24V DC 50 |24VvDC 24V DC

38
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2.2 MCP machine control panel interfaces

X1202

Pin | Name Description Pin | Name Description
1 GND 2 +24V

3 KEY25 Input bit 4 KEY26 Input bit
5 KEY27 Input bit 6 Input bit

7 Input bit 8 Input bit
9 Input bit 10 Input bit
11 |Feed_OV_A Input bit 12 |Feed_OV_B Input bit
13 |Feed_OV_C Input bit 14 |Feed_OV_D Input bit
15 |Feed_OV_E Input bit 16 Input bit
17 Input bit 18 Input bit
19 | Sp-OV-A Input bit 20 |Sp-OV-B Input bit
21 | Sp-OV-C Input bit 22 | Sp-OV-D Input bit
23 | Sp-OV-E Input bit 24 Input bit
25 Input bit 26 Input bit
27 | not assigned - 28 | not assigned -

29 | not assigned - 30 | not assigned -

31 Output bit 32 Output bit
33 Output bit 34 Output bit
35 Output bit 36 Output bit
37 Output bit 38 Output bit
39 Output bit 40 Output bit
41 Output bit 42 Output bit
43 Output bit 44 Output bit
45 Output bit 46 Output bit
47 |24VDC 24V DC 48 |24VDC 24V DC
49 |24VDC 24V DC 50 |24VvDC 24V DC

Turning, milling, grinding, nibbling
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2.3 MCPA moaule interfaces

2.3 MCPA module interfaces

Overview

The illustration below shows the MCPA module and its interfaces.

X1020
X1021

X110

Figure 2-5  Position of the interfaces on the MCPA module

Table 2- 13 Interfaces

Interfaces Function

X1 and X2 40-pin plug connectors for connecting the machine control panel
MCP 802D sl

X1020 and X1021 10-pin plug connectors for connection of the power supply and of the
high-speed digital inputs and outputs (1/O)

X701 9-pin D-Sub connector for connecting an analog spindle with directly
mounted spindle actual-value encoder

X110 48-pin plug connectors for connecting the MCPA module to the PCU

Assignment of the interface to the MCP 802D sl

Designation: X1, X2

Type: 40-pin ribbon cable connector

Table 2- 14  Pin assignment of connectors X1 and X2

X1

Pin | Name Description Pin | Name Description
KEY1 Input bit 2 KEY2 Input bit
KEY3 Input bit 4 KEY4 Input bit

5 KEY5 Input bit 6 KEY6 Input bit

40
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2.3 MCPA module interfaces

X1

Pin | Name Description Pin | Name Description
7 KEY7 Input bit 8 KEY8 Input bit
9 GND 10 |KEY9 Input bit
11 | KEY10 Input bit 12 | KEY11 Input bit
13 |KEY12 Input bit 14 | KEY13 Input bit
15 |KEY14 Input bit 16 |KEY15 Input bit
17 | KEY16 Input bit 18 |GND

19 | KEY17 Input bit 20 |KEY18 Input bit
21 | KEY19 Input bit 22 |KEY20 Input bit
23 |KEY21 Input bit 24 |KEY22 Input bit
25 |KEY23 Input bit 26 |KEY24 Input bit
27 | GND 28 |LED1 Output bit
29 |LED2 Output bit 30 |LED3 Output bit
31 |LED4 Output bit 32 |LED5S Output bit
33 | LEDG6 Output bit 34 | not assigned -

35 | not assigned - 36 |GND

37 | not assigned - 38 | not assigned -

39 | not assigned - 40 | not assigned -

X2

1 KEY25 Input bit 2 KEY26 Input bit
3 KEY27 Input bit 4 not assigned -

5 not assigned - 6 not assigned -

7 not assigned - 8 not assigned -

9 GND 10 |FEED_OV_A Input bit
11 |FEED_OV_B Input bit 12 |FEED_OV_C Input bit
13 |FEED_OV_D Input bit 14 |FEED_OV_E Input bit
15 | not assigned - 16 | not assigned -

17 | not assigned - 18 |GND

19 | SPINDLE_OV_A Input bit 20 | SPINDLE_OV_B Input bit
21 | SPINDLE_OV_C Input bit 22 | SPINDLE_OV_D Input bit
23 | SPINDLE_OV_E Input bit 24 | not assigned -

25 | not assigned - 26 | not assigned -

27 | not assigned - 28 | not assigned -

29 | not assigned - 30 | not assigned -

31 | not assigned - 32 | not assigned -

33 | not assigned - 34 | not assigned -

35 | not assigned - 36 |GND

37 | not assigned - 38 | not assigned -

39 | not assigned - 40 | not assigned -

Turning, milling, grinding, nibbling
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2.3 MCPA module interfaces

Assignment of the I/O interface connectors

Designation: X1020, X1021
Type: 10-pin connector

Table 2- 15 Pin assignment of the connectors X1020 and X1021

Representation Pin | Name | Description Technical details
1
o 1 2 DI9 high-speed digital input 9
1 3 DI10 high-speed digital input 10
Il 4 |DI1 |high-speed digital input 11 Input:
L] 5 DI12 | high-speed digital input 12 Voltage: 24 V DC (20.4...28.8
L V)
I 6 DI13 high-speed digital input 13 Lovel:
L 7 |DM4 | nhigh-speed digital input 14 Oe\fe sy
L+l 8 |DI5 | high-speed digital input 15 sighat =3...
I 1 signal: 11...30 V
Toq10 9 DI16 high-speed digital input 16
10 M Frame ground
=020
1 P24 24V DC supply voltage
Tae| 1 2 DO9 high-speed digital output 9
1 3 DO10 | high-speed digital output 10 As output:
1o 4 |DO11 | high-speed digital output 11 | Max. output current:
% 5 |DO12 |high-speed digital output 12 | | Si9nal- 5 mA...0.5A
6 DO13 | high-speed digital output 13 Total current of outputs:
i max. 2 A
7 DO14 | high-speed digital output 14
% 8 DO15 | high-speed digital output 15
Top||/10 9 DO16 | high-speed digital output 16
10 M Frame ground
=10
Connector pin assignment (analog output to the drive)
Designation: X701
Type: 9-pin Sub-D terminal strip
Table 2- 16 Pin assignment of connector X701
Schematic view of the Pin | Name Description
connector, mounting position German
and labeling
¥ 1 Analog OUT | Analog output with a signal level of +10 V
1 ) . .
: ; Resolution 11 bits + sign
" @ 2 not assigned | -
? Uni-Dir2 Digital output for unipolar spindle +24 V
4 Uni-Dir1 Digital output for unipolar spindle +24 V

Turning, milling, grinding, nibbling
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2.3 MCPA module interfaces

Schematic view of the Pin | Name Description
connector, mounting position German
and labeling
5 Enable 1- Analog drive enable (contact: electrically
isolated n.o. contact)
6 Analog OUT | Analog output 0 V Reference signal
7 not assigned | -
8 not assigned | -
9 Enable 2- Analog drive enable (contact: electrically
isolated n.o. contact)
Note

The controller enable for the analog drive should be connected via the relay contact
(connector X701; pin 5 and pin 9) of the MCPA module. The controller enable signal is
controlled via the PLC interface.

References:

SINUMERIK 802D sl List Manual; signals to the axis/spindle
SINUMERIK 802D sl Function Manual; Various Interface Signals (A2)

See also

Starting Up the PLC (Page 131)

Turning, milling, grinding, nibbling
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24

44

PP72/48 1/0 module interfaces

The diagrams below show the interfaces, the operator controls and status displays,
(Page 102) and (in the example) the options for connecting to the I/O interface of the I/O
module.

PROFIBUS-DP

Interface X2
Status displays

Connection ®OVERTEMP [6) EXCHANGE I_a/

f @
or POWST [:] powER READY B
supply X1 ® ® |

\ e | i
Si ) o)
DIP switch

S1

e X333 | —F X222 | g— X111 —
Interface X111, o UE dlg [E dle [E |
X222 and X333 @

to the machine control panel

Terminal blocks
converter

Figure 2-6  Position of the interfaces and status displays on the I/O module with connection to the
MCP and a terminal strip converter

PROFIBUS DP

Interface X2 Status displays

) © ® OVERTEMP [6) EXCHANGE I_é
Connection P e
for power — [:] POWER READY |
Terminal blocks

supply X1 \ [5) )
E— ® ® converter

DIP switch ‘
s1 ‘

EEEINEEE|

X333 I X222 I X111 —}
) 1B :{II@ E :ﬂl@ [IiB :=|:||©l

110
Interface X111, @ I<

X222 and X333

Figure 2-7  Position of the interfaces and status displays on the I/O module when connecting 3
terminal strip converters
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PP 72/48 interfaces

2.4 PP72/48 I/O module inferfaces

The interfaces and control elements of the PP72/48 I/O module and their functions are

described in the table below.

Table 2- 17 Interfaces

Interfaces

Function

PROFIBUS-DP interface

9-pin Sub-D socket X2 for connection to the PROFIBUS-DP

Power supply connection

3-pin screw-type terminal connection X1 for connecting the
24 V load power supply

I/0O device interface

50-pin plug connectors X111, X222, X333 for connecting the
machine control panel or the terminal strip converters for the
digital inputs/outputs

DIL switch

DIL switch 81 for setting the PROFIBUS-DP address

PROFIBUS-DP interface (X2)

The PROFIBUS DP protocol is used for communication.
The baud rate of the PROFIBUS-DP interface is 12 Mbps.
The PP72/48 1/0 module functions as a slave.

Female connector pin assignment

Designation: X2

Type: 9-pin Sub-D socket connector

Table 2- 18 Female connector X2 pin assignment

Schematic view of the connector Pin Name Description
1 not assigned -
2 not assigned -
3 B Data input/output (RS485)
4 RTS Transmission request
5 M5 5V reference potential
6 P5 5V power supply 90 mA, short-
circuit-proof
7 not assigned -
8 A Data input/output (RS485)
9 not assigned -

Turning, milling, grinding, nibbling
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2.4 PP72/48 I/O module inferfaces

I/O interface

The following devices can be connected to the connectors X111, X222 and X333 (50-pin
ribbon-cable plug):

® One machine control panel (MCP) and one terminal strip converter for digital inputs/digital
outputs

or
e Three terminal strip converters for digital inputs and digital outputs

The terminal strip converters are connected to the PP72/48 1/0O module via ribbon cable. The
individual wiring can be performed at the terminal strips according to your particular
application.

Connector pin assignment

Designation: X111, X222, X333
Type: 50-pin ribbon cable connector

Table 2- 19  Pin assignment of the connectors X111, X222, X333

Pin Name Description Pin Name Description

1 G Ground 2 P240UTint | 24VDC, internal supply
voltage for the inputs

3 DI m+0.0 Input bit 4 DI m+0.1 Input bit

5 DI m+0.2 Input bit 6 DI m+0.3 Input bit

7 DI m+0.4 Input bit 8 DI m+0.5 Input bit

9 DI m+0.6 Input bit 10 |DIm+0.7 Input bit

11 | DIm+1.0 Input bit 12 | DI m+1.1 Input bit

13 |DIm+1.2 Input bit 14 | DIm+1.3 Input bit

15 |DIm+1.4 Input bit 16 |DIm+1.5 Input bit

17 | DI m+1.6 Input bit 18 |DIm+1.7 Input bit

19 | DI m+2.0 Input bit 20 |[DIm+2.1 Input bit

21 | DIm+2.2 Input bit 22 |DIm+2.3 Input bit

23 |DIm+2.4 Input bit 24 |DIm+25 Input bit

25 |DIm+2.6 Input bit 26 |DIm+2.7 Input bit

27 | not assigned |- 28 | not assigned | -

29 | not assigned |- 30 | not assigned | -

31 |DONn+0.0 Output bit 32 |DONn+0.1 Output bit

33 | DO Nn+0.2 Output bit 34 |DON+0.3 Output bit

35 |DOn+0.4 Output bit 36 | DO n+0.5 Output bit

37 | DO n+0.6 Output bit 38 | DO n+0.7 Output bit

39 |DONn+1.0 Output bit 40 |DOn+1.1 Output bit

41 |DOn+1.2 Output bit 42 |DOn+1.3 Output bit

43 |DOn+14 Output bit 44 |DOn+1.5 Output bit

45 |DOn+1.6 Output bit 46 | DO n+1.7 Output bit

Turning, milling, grinding, nibbling
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Pin Name Description Pin Name Description
47 | DOCOMx" | 24VDC supply voltage for the | 48 | DOCOMx" | 24VDC supply voltage for
49 DOCOMx" outputs 50 DOCOMx" the outputs

x = 1 for connector X111; x = 2 for connector X222; x = 3 for connector X333
m = 0 for connector X111; m = 3 for connector X222; m = 6 for connector X333
n = 0 for connector X111; n = 2 for connector X222; n = 4 for connector X333

/\ DANGER

The 24 V power supply must be protective extra low voltage in accordance with EN60204-
1, Section 6.4, PELV (with M ground).

Note

The connecting cable between the power source, load current supply connection, and
associated reference potential M must notexceed the maximum permissible length of 10 m.

Digital inputs

The diagram below shows the connector pin assignment for the digital inputs at connection
X111 (example). Connectors X222 and X333 are assigned analogously.

Turning, milling, grinding, nibbling
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48

X111

Pin number:
PP72/48 (Fi,zzio\%l(';\l; ) @
Receiver I:j; 7777777777777777777 q
3 i
#Receiver » . E—.—<
L‘:I—‘ 4

26

i L

#Recewer . ?
L| e |
\

Lol +24 'V

ext. power
@ supply +24 V DC
! ov
,,,,,,,,,,,,,,,,,,,,, e
s L |]

@ when using the internal power supply P240UTINT

@ when using an external power supply

Figure 2-8  Terminal assignment for the digital inputs

Internal power supply (P240UTINT)

The internal power supply for the digital inputs (X111, X222, X333: pin 2) is taken from the
general power supply of module X1, pin 2 (P24).

/\ CAUTION

Make sure that a max. current of lout= 0.25 A at X111, X222, X333 on pin 2 is not
exceeded. An exceeding of the maximum current might destroy the module.

External power supply

If an external power supply is used for the digital inputs, their reference ground must be
connected to X111, X222, X333: Pin 1 (G).

X111, X222, X333: Pin 1 (P240UT nT) remains open.
Digital outputs

The diagram below shows the connector pin assignment for the digital outputs at connection
X111 (example). Connectors X222 and X333 are assigned analogously.

Turning, milling, grinding, nibbling
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2.4 PP72/48 I/O module inferfaces

ext. power
PP72/48 supply +24 V DC
X111 +24 V ov
Pin number: ° r
— 47, 48, 49, 50
— <
. (DOCOM1)
|| | +— Relay »
Driver
o prver 1 | %2
. 46
1(M)
I
G

Figure 2-9  Terminal assignment for the digital outputs

To supply the digital outputs, an external 24VDC power supply must be connected to
DOCOMx (X111, X222, X333: pins 47, 48, 49, 50).

The reference ground of the external power supply source must be connected to X111,
X222, X333: Pin 1 (G).

/N\CAUTION

It is the user's responsibility to ensure that the max. current consumption per DOCOMXx pin
(X111, X222, X333: pins 47 through 50) does not exceed 1 A.

It is imperative to connect the 24 V power supply for the digital outputs for DOCOMXx to all
four pins (X111, X222, X333: pins 47 through 50).

/\DANGER

The 24 V power supply must be protective extra low voltage in accordance with EN60204-
1, Section 6.4, PELV (with M ground).

Turning, milling, grinding, nibbling
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2.5 ADI 4 module interfaces

ADI 4 module interfaces

Overview of connections

Diagnostics LEDs

i L]
Fin |
w = TEH |
Z FE |
o O |
[.:]% vy A |
3 |
o
[ | O
T \i
'IE:::] 13 @ F | L=
[ W 83 »
=t
g
C M| 5
(@]
C .|

{5
7z a
! ﬂ-'].l'l
BEpE
-

Encoder connec-
tion for Axis 2

Encoder connec-
tion for Axis 4

Connection for digital
input signals

PW TMN

EXCH RDY

Figure 2-10  Overview of connections

2.5
2.5.1
[ce]
X4-2:
X5-2:
X6-2:
H1:
H2:
50

X1:

X2:

S2:

X3:

X4-1:

X5-1:

X6-1:

External power supply
24 VDC

PROFIBUS connection

DIP switch for setting the
PROFIBUS address

Analog setpoint outputs +10
VDC, Axis 1to 4

Encoder connec-
tion for Axis 1

Encoder connec-
tion for Axis 3

Connection for digital
output signals

Connection for protective
ground Screw M6
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2.5.2 Interface (X2): PROFIBUS DP

Connection

9-pin sub D socket

Pin assignment

2.5 ADI 4 module interfaces

Table 2- 20 Pin assignment: PROFIBUS DP (X2)

Pin Designation Type") Function
1 - - -
2 - - -
3 RxD/TxD-P B Receive/transmit data P (B line)
4 RTS (0] Request to Send
5 DGND VO Data reference potential (M5V)
6 VP VO Supply voltage plus (P5V)
7 - - -
8 RxD/TxD-N B Receive/transmit data N (A line)
9 - -
) VO: Voltage output
O: Output
B: Bidirectional

Connectors

o GES7 972-0BA41-0XA0; cable outlet 35°, without PG connection socket
o GES7 972-0BB41-0XA0; cable outlet 35°, with PG connection socket

Cables

o 6XV1 830-0EH10; by the meter; without trailing capability
o 6XV1 830-3EH10; by the meter; with trailing capability

Other technical data

Maximum possible data rate: 12 Mbits/s

Turning, milling, grinding, nibbling
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2.5 ADI 4 module interfaces

253 Interface (S2): PROFIBUS address

Setting

The PROFIBUS address of the ADI 4 DP slave can only be 15 or 16 for the 802D sl and is
set using the S2 switch.

¢ PROFIBUS address 15: S2 switch, 1 to 4 set to ON
¢ PROFIBUS address 16: S2, only switch 5 set to ON

Table 2-21 Meaning of switch S2

Switches

Meaning

1

PROFIBUS address: 20=

PROFIBUS address: 21 =

PROFIBUS address: 23 =

1
2
PROFIBUS address: 22=4
8
1

PROFIBUS address: 24 =

PROFIBUS address: 25= 32

PROFIBUS address: 26 = 64

O NoOal~WIN

Not used

Note

A newly set PROFIBUS address will only come into effect after power OFF/ON.

254 Interface (H1/H2): Module status

The module status is displayed on the front of the module with four diagnostic LEDs.

Table 2- 22 Diagnostic LEDs (H1/H2)

Designation

Color

Description

H1 |POWER

Green

Supply voltage
LED = Off: Supply voltage not applied
LED = On: Supply voltage is applied

OVTEMP

Red

Overtemperature display
LED = Off: Device temperature < overtemperature limit
LED = On: Device temperature = Overtemperature limit
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Reference

2.6

See also

2.7

2.7.1

2.6 Inferfaces of the DP/DP coupler

Designation Color Description
H2 | EXCHANGE |Green Status: Message frame exchange with DP master
LED = Off: No message frame exchange with DP master
LED = On: Cyclic message frame exchange with DP master
READY Red Ready status: Message frame exchange with DP master

LED = Off: Not yet ready

LED = On: Ready

LED = Off and EXCHANGE = On: Message frame exchange active
LED = flashing: Error occurred during message frame exchange

Manual SINUMERIK ADI 4 - Analog Drive Interface for 4 Axes

Interfaces of the DP/DP coupler

Note

You can find information on the DP/DP coupler in the "SIMATIC, DP/DP coupler" manual.

Connecting the DP/DP coupler (Page 93)

Interfaces for supplementary components

Interfaces for DRIVE-CLiQ Hub Module DMC20

/\DANGER

The 50 mm clearances above and below the components must be observed.

Turning, milling, grinding, nibbling
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2.7 Inferfaces for supplementary components

X505 X501
DRIVE-CLIQ
DRIVE-CLIQ X504 interf
X X500 Interraces
interfaces X503
X502 X524
Electronic power
supply
LEDs
Rating plate
Protective earth % L\ Shield connection
conductor
connection
M4/1.8 Nm

Figure 2-11 Interface description of the DMC20

See also Section Connecting the DRIVE-CLIQ Hub Module DMC20 (Page 96).

Table 2- 23 X524 terminals for the electronic power supply

Terminal Designation Technical specifications
’E] R I + Electronic power supply 24 DC (20.4 — 28.8)
[E + N. c.
i M Electronic ground
. zI !
[ﬁ] M Electronic ground

Max. connectable cross-section: 2.5 mm?2
Type: Screw terminal type 2

Turning, milling, grinding, nibbling
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Table 2- 24  Significance of the LED on the DMC20

2.7 Inferfaces for supplementary components

Note

The two "+" and "M" terminals are jumpered in the connector. This ensures the supply

voltage is looped through.

The current consumption increases by the value for the DRIVE-CLiIQ node and digital

outputs.

LED

Color

Status

Description

READY

Off

Electronics power supply
outside permissible tolerance
range.

Green

Steady light

The component is ready for
operation and cyclic DRIVE-
CLiQ communication is
taking place.

Orange

Steady light

DRIVE-CLiQ communication
is being established.

Red

Steady light

At least one fault is present
in this component.

Green
Red

Flashing
2Hz

The firmware is being
downloaded.

Component recognition via
LED is activated (po154).

Turning, milling, grinding, nibbling
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2.7 Inferfaces for supplementary components

2.7.2

2.7.21

56

Interfaces for Sensor Module Cabinet 10 (SMC10)

Safety Information

/\WARNING

The 50 mm clearances above and below the components must be observed.

Note

Only one encoder system may be connected per Sensor Module.

Note

There must be no electrical connection between the encoder system housing and the signal

cables. Failure to comply may mean the system does not attain the required level of noise
immunity.

/\CAUTION

Connecting cables to temperature sensors must always be installed with shielding. The
cable shield must be connected to the chassis potential at both ends over a large surface
area. Temperature sensor cables that are routed together with the motor cable must be
twisted in pairs and shielded separately.

Turning, milling, grinding, nibbling
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2.7 Interfaces for supplementary components

2.7.2.2 Overview

X500
DRIVE-CLIQ interface

X524
Electronic power

supply

LED

X520
Encoder system interface

Protective conductor
connection
M4/1.8 Nm

Figure 2-12 Interface description of the SMC10
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2.7 Inferfaces for supplementary components

27.2.3 X520 sensor system

Table 2- 25 Sensor interface X520

Pin Signal name Technical data
e @l ™y 1 P encoder Encoder power supply
2 M encoder Ground for encoder power supply
/:‘2:5\ 3 A Incremental signal A
: . 4 A* Inverse incremental signal A
-® 5 Ground Ground (for internal shield)
L ] . .
. " 6 B Incremental signal B
- : 7 B* Inverse incremental signal B
: - 8 Ground Ground (for internal shield)
- : 9 Reserved, do not use
: * 10 Clock Clock EnDat interface, SSI clock"
L ]
'\_'.,-H’ 11 Reserved, do not use
12 Clock* Inverse clock, EnDat interface,
@ Inverse SSI clock™
13 + Temp Motor temperature measurement KTY84-1C130
(KTYH+)
Temperature sensor connection KTY84-1C130/
PTC
14 5V Sense Sense input encoder power supply
15 Data Data, EnDat interface,
SSI data?
16 0V Sense Ground sense input encoder power supply
17 R Reference signal R
18 R* Inverse reference signal R
19 Cc Absolute track signal C
20 c* Inverse absolute value signal C
21 D Absolute track signal D
22 D* Inverse absolute track signal D
23 Data* Inverse data EnDat interface,
Inverse SSI data?
24 Ground Ground (for internal shield)
25 - Temp Motor temperature measurement KTY84-1C130
(KTY-)
Temperature sensor connection KTY84-1C130 /
PTC
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1) Only from Firmware 2.4 onwards
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2.7 Inferfaces for supplementary components

2724 Safety notes regarding temperature sensor connection

/\ DANGER

Risk of electric shock!

Temperature sensors should only be connected at the "+Temp" and "-Temp" terminals if
they satisfy the safety isolation requirements of EN61800-5-1. If you are unable to
guarantee safe electrical separation (e.g. for linear or third-party motors), a Sensor Module
External (SME120 or SME125) will need to be used.

Failure to comply carries the risk of electric shock.

2725 Electronics power supply X524

Table 2-26 Terminal block X524

Terminal Function Technical data
L] + Electronic power supply Voltage: 24 V (20.4 V - 28.8 V)
E] * I + Electronic power supply Current consumption: max. 0.35 A

Mj M Electronic ground Maximum current via jumper in
[ﬁ]zl connector: 20 A at 55°C

Max. connectable cross-section: 2.5 mm?2
Type: Screw terminal 2

M Electronic ground

Note

The two "+" or "M" terminals are jumpered in the connector. This ensures that the supply
voltage is looped through.

27.2.6 Description of the LEDs on the SMC10

Table 2- 27 Description of the LEDs on the SMC10

LED Color State Technical specifications
- Off Electronics power supply is missing or outside permissible
tolerance range.
Green Steady light The component is ready for operation and cyclic DRIVE-CLIQ
communication is taking place.
Orange Steady light DRIVE-CLiQ communication is being established.
This component has at least one fault. Note:
RDY Red Steady light LED is driven irrespective of the corresponding messages being
reconfigured.

Turning, milling, grinding, nibbling
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2.7 Inferfaces for supplementary components

LED Color State Technical specifications

Green/ Flashing Firmware is being downloaded.
Red 2Hz
Green/ Component recognition via LED is activated (p0144)
Orange Flashing Note:
or 2Hz Both options depend on the LED status when component
Red/ Orange recognition is activated via p0144 = 1.

2.7.3 Interfaces for Sensor Module Cabinet 20 (SMC20)

AWARN ING

The 50 mm clearances above and below the components must be observed.

Note

Only one measuring system can be connected to each Sensor Module.

Note

There may be no electrical connection between the measuring system housing and the
measuring system electronics (this requirement is fulfilled for most encoder systems). If this
is not carefully observed, then under certain circumstances the system will not be able to
reach the required noise immunity (there is then a danger of equalization currents flowing
through the electronics ground).

NOTICE

Connecting cables to temperature sensors must always be installed with shielding. The
cable shield must be connected to the chassis potential at both ends over a large surface
area. Temperature sensor cables that are routed together with the motor cable must be
twisted in pairs and shielded separately.

Turning, milling, grinding, nibbling
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2.7 Interfaces for supplementary components

X500
DRIVE-CLIQ interface

X524
Electronic power
supply

LED

X520
Encoder system connector

Protective ground connection
M4 /1.8 Nm

Figure 2-13 Interface description of the SMC20
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2.7 Inferfaces for supplementary components

Table 2- 28 Sensor interface X520

Pin Signal name Technical data
e @l ™y 1 P encoder Encoder power supply
2 M encoder Ground for encoder power supply
/:‘2:5\ 3 A Incremental signal A
* e 4 A* Inverse incremental signal A
L J
-® 5 Ground Ground (for internal shield)
- . .
. " 6 B Incremental signal B
- : 7 B* Inverse incremental signal B
: - 8 Ground Ground (for internal shield)
bl : 9 Reserved, do not use
: - 10 Clock Clock EnDat interface, SSI clock®
L ]
'\_'.,-H’ 11 Reserved, do not use
12 Clock* Inverse clock, EnDat interface,
@ Inverse SSI clock")
13 + Temp Motor temperature measurement KTY84-1C130 (KTY+)
Temperature sensor connection KTY84-1C130/ PTC
14 5V Sense Sense input encoder power supply
15 Data Data, EnDat interface,
SS| data®
16 0V Sense Ground sense input encoder power supply
17 R Reference signal R
18 R* Inverse reference signal R
19 C Absolute track signal C
20 c* Inverse absolute value signal C
21 D Absolute track signal D
22 D* Inverse absolute track signal D
23 Data* Inverse data EnDat interface,
Inverse SSI data?
24 Ground Ground (for internal shield)
25 - Temp Motor temperature measurement KTY84-1C130 (KTY-)
Temperature sensor connection KTY84-1C130/ PTC

) Only from Firmware 2.4 onwards

Table 2-29 Terminal block X524

Terminal Function

Technical data

Electronic power supply

Voltage: 24 V (20.4 V/ — 28.8 V)

D;]+I i

+ Electronic power supply

Current consumption: max. 0.35 A

Electronic ground

Maximum current via jumper in

200

M Electronic ground

connector: 20 A at 55°C

Max. connectable cross-section: 2.5 mm?
Type: Screw terminal 2
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2.7 Inferfaces for supplementary components

Note

The two "+" or "M" terminals are jumpered in the connector. This ensures that the supply
voltage is looped through.

Table 2- 30 Description of the LEDs on the SMC20

LED Color State Technical specifications
- OFF Electronics power supply is missing or outside permissible tolerance
range.
Green Steady light The component is ready for operation and cyclic DRIVE-CLiQ
communication is taking place.
Orange Steady light DRIVE-CLiQ communication is being established.
RDY At least one fault is present in this component. Note:
Red Steady light LED is driven irrespective of the corresponding messages being
reconfigured.
Green/ Flashing Firmware is being downloaded.
Red 2Hz
Green/ Component recognition via LED is activated (p0144)
Orange Flashing Note:
or 2Hz Both options depend on the LED status when component recognition
Red/ Orange is activated via p0144 = 1.
274 Interfaces for Sensor Module Cabinet 30 (SMC30)

AWARNING

The 50 mm clearances above and below the components must be observed.

Note

Only one measuring system can be connected to each Sensor Module.

Note

There may be no electrical connection between the measuring system housing and the
measuring system electronics (this requirement is fulfilled for most encoder systems). If this
is not carefully observed, then under certain circumstances the system will not be able to
reach the required noise immunity (there is then a danger of equalization currents flowing
through the electronics ground).

Turning, milling, grinding, nibbling
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2.7 Inferfaces for supplementary components

64

NOTICE

When the measuring system is connected via terminals, make sure that the cable shield is
connected to the component.

NOTICE

Connecting cables to temperature sensors must always be installed with shielding. The
cable shield must be connected to the chassis potential at both ends over a large surface
area. Temperature sensor cables that are routed together with the motor cable must be
twisted in pairs and shielded separately.

X500
DRIVE-CLIQ interface

X524
Electronic power

supply

LEDs

X520
Measuring system
HTL, TTL with
track monitoring,
SSI

Alternative
measuring system
HTL, TTL with
track monitoring,
SSI

Protective ground

X521

X531

connection
M4 /1.8 Nm

Shield connection

Figure 2-14 Interface description SMC30, 30 mm wide

As from order number 6SL3055-0AA00-5CA2
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2.7 Inferfaces for supplementary components

Connection example 1: HTL encoder, bipolar, with reference signal

i i X621
K1 P Track A
Tkl D ooocooooX | ot .
Track A
e jeeccceesd 00— |Tracks
K2 4 Track B*
K3 5
K3* )ooooooooq"-— Reference signal R
. klﬂb : .: 6 Reference signal R*
r CTRL
8 Ground
X531
—‘-.—,::—; Encoder power supply 24 V
—'-‘;I'— Ground for encoder power supply

Figure 2-15 Connection example 1: HTL encoder, bipolar, with reference signal

Signal cables must be twisted in pairs in order to improve noise immunity against induced
noise.

Connection example 2: HTL encoder, unipolar, with reference signal

i o xs21
HR o1
K1 i)
T I Track A
— Track A*
K2 3 Track B
K3 4
Lp ! ! Track B*
2T [ S, 5 Reference signal R
6 .
— Reference signal R*
I CTRL
8— Ground
X531
R
: P Encoder power supply 24 V
"._." Ground for encoder power supply

Figure 2-16  Connection example 2: HTL encoder, unipolar, with reference signal®

) Because the physical transmission media is more robust, the bipolar connection should
always be used. The unipolar connection should only be used if the encoder type does not
output push-pull signals.
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2.7 Interfaces for supplementary components

Photo of connection example 2: SMC30, 30 mm wide,
as from order number 6SL3055-0AA00-5CA2

Note: Diagram of the wire jumpers to connect unipolar HTL encoders with reference signal

66

Turning, milling, grinding, nibbling
Operating Instructions, 11/2012, 6FC5397-0CP10-8BA0




Interfaces

Table 2- 31 Measuring system connection X520

2.7 Inferfaces for supplementary components

Pin Signal name Technical data
1 Reserved, do not use
= + Temp? Motor temperature measurement KTY84-1C130 (KTY+)
@ Temperature sensor connection KTY84-1C130 / PTC
ﬁs";‘\ 2 Clock S8l clock”
Q5 3 Clock* Inverse SSI clock™
8 8 4 P_Encoder 5V /24V Encoder power supply
9 5 P_Encoder 5V /24V
g g 6 P_Sense Sense input encoder power supply
On 7 M_Encoder (M) Ground for encoder power supply
~—1 8 Reserved, do not use
@ - Temp? Motor temperature measurement KTY84-1C130 (KTY-)
== Temperature sensor connection KTY84-1C130/ PTC
9 M_Sense Ground sense input
10 R Reference signal R
11 R* Inverse reference signal R
12 B* Inverse incremental signal B
13 B Incremental signal B
14 A* / data* Inverse incremental signal A / inverse SSI data®
15 A/ data Incremental signal A / SSI data®)

1 Only from Order No. 6SL3055-0AA00-5CA1 and Firmware 2.4
2) Only from Order No. 6SL3055-0AA00-5CA2 and Firmware 2.5 SP1

NOTICE

The encoder power supply can be parameterized to 5 V or 24 V. The encoder may be

destroyed if you enter the wrong parameters.

Turning, milling, grinding, nibbling
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2.7 Inferfaces for supplementary components

Table 2- 32 Measuring system connection X521 / X531

Pin Name Technical data
X521 1 A Incremental signal A
- 2 A* Inverse incremental signal A
N 3 B Incremental signal B
w 4 B* Inverse incremental signal B
& 5 R Reference signal R
o 6 R* Inverse reference signal R
@ 7 CTRL Control signal
~ 8 M Ground
o)
1 P_Encoder5V/24V Encoder power supply
2 M_Encoder Ground for encoder power supply
3 - Temp Motor temperature measurement KTY84-1C130 (KTY-)
X531 Temperature sensor connection KTY84-1C130/ PTC
- 4 + Temp Motor temperature measurement KTY84-1C130 (KTY+)
N Temperature sensor connection KTY84-1C130/ PTC
w 5 Clock SSI clock?
& 6 Clock* Inverse SSI clock?
o 7 Data SSI data?
@ 8 Data* Inverse SSI data?
~
0

Max. connectable cross-section: 1.5 mm?2

When using unipolar HTL encoders, at the terminal block A*, B*, R* must be connected to (jumper) M_Encoder (X531)".

) Because the physical transmission media is more robust, the bipolar connection should
always be used. The unipolar connection should only be used if the encoder type does not

output push-pull signals.

2) Only from Order No. 6SL3055-0AA00-5CA1 and Firmware 2.4

NOTICE

When the measuring system is connected via terminals, make sure that the cable shield is
connected to the component. Refer to the Chapter "Electrical connection".

Table 2- 33 Terminal block X524

Electronics ground

B

Electronics ground

Terminal Function Technical data
] + Electronics power supply Voltage: 24 V (20.4 V - 28.8 V)
-+
E I + Electronic power supply Current consumption: max. 0,55 A

Maximum current via jumper in connector: 20 A at 55 °C

Max. connectable cross-section: 2.5 mm?2
Type: Screw terminal 2
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Table 2- 34  Description of the LEDs on the SMC30

2.7 Inferfaces for supplementary components

Note

The two "+" or "M" terminals are jumpered in the connector. This ensures that the supply
voltage is looped through.

LED Color State Description
- Off Electronic power supply is missing or outside permissible
tolerance range.
Green Steady light The component is ready for operation and cyclic DRIVE-CLiQ
communication is taking place.
Orange Steady light DRIVE-CLiQ communication is being established.
RDY At least one fault is present in this component.
Red Steady light Note: _ _
The LED is driven irrespective of the corresponding messages
being reconfigured.
Green/ Flashing light Firmware is being downloaded.
Red 2Hz
Green/Orange Flashing light Component recognition via LED is activated (p0144)
or 2 Hz Note:
Red/Orange Both options depend on the LED status when component
recognition is activated via p0144 = 1.
- Off If the RDY LED is also off, the electronic power supply is either
missing or outside the permissible tolerance range.
Otherwise, measuring system power supply <=5V
OUT >5V Measuring system power supply > 5V
Notice
Orange Steady light It must be ensured that it is permissible to operate the connected
encoder with a 24 V power supply.
Operating an encoder intended for a 5-V connection on 24 V can
irreparably damage the encoder electronics.
Cause and rectification of faults
The following reference contains further information about the cause and rectification of
faults:
References

SINAMICS S120 Commissioning Manual
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2.7 Inferfaces for supplementary components
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Application planning 3

3.1 Overview

Basic Rules

The present chapter describes various general rules for electrical design. You must observe

these basic rules to ensure trouble-free operation.

Safety regulations

To ensure safe operation of your plant, realize the following measures and adapt them to
your particular conditions:

e An EMERGENCY OFF concept in accordance with the applicable regulations
(e.g. European standards EN 60204, EN 418, and similar)

e Additional measures for end position limiting of axes
(e.g. hardware limit switches)

® Equipment and measures for protection of motors and power electronics in accordance
with the SINAMICS Installation Guidelines.

® Also refer to Chapter "ESD Guidelines" in the Appendix of this manual.

References

For further information about EMC guidelines, we recommend the publication: EMC
Guidelines, Configuration Manual

Standards and regulations

When connecting SINUMERIK 802D sl, please observe the relevant VDE guidelines, in
particular VDE 0100 or VDE 0113 for disconnecting devices, short-circuit and overload
protection.
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3.2 General rules for operation of a SINUMERIK 802D s/

3.2

Starting the plant after certain events

Mains voltage

General rules for operation of a SINUMERIK 802D sl

When integrating a SINUMERIK 802D sl into a plant, you must observe the following general
rules.

If ...

then ...

Startup after voltage drop or power failure,

dangerous operating states must be excluded. If
necessary, force EMERGENCY-OFF.

Startup after releasing the EMERGENCY OFF
device,

no uncontrolled or undefined start must occur.

At...

make sure that ...

Stationary plants or systems without all-pole line
voltage disconnect switch

the building installation must be equipped with a
power disconnect switch or a fuse.

load power supplies, power supply modules

the set range of the rated voltage complies with
the local mains voltage.

all current circuits

deviation of the line voltage from the rated value
must be within the permitted tolerance (refer to
"Technical data of the installed components").

24VDC power supply

At ...

ensure ...

24V supply

Safe (electrical) isolation of low voltage

Protection against external electrical interference

72

At ...

make sure that ...

all plants, installations and systems in which
SINUMERIK is installed

the plant or system is connected to the protective
conductor for diverting electromagnetic
interference.

Supply, signal, and bus lines

The wiring arrangement and installation complies
with EMC regulations.

Signal and bus lines

A cable or wire break must not give rise to
undefined states in the plant or system.

Turning, milling, grinding, nibbling
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3.3 Rules regarding current consumption and power loss of a cubicle arrangement

3.3 Rules regarding current consumption and power loss of a cubicle
arrangement

The power loss of all components used in a cabinet must not exceed the maximum amount
that can be dissipated from the cabinet.

Note

When dimensioning the control cabinet, you must make sure that the permissible ambient
temperature is not exceeded for the components installed, even if the outside temperatures
are high.

For the current consumption and the power loss of the individual modules, please refer to
Chapter "Technical Data" (Page 441).
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Application planning

3.3 Rules regarding current consumption and power loss of a cubicle arrangement
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Assembling 4

Overview

To install SINUMERIK 802D sl, first secure the individual components on the site of
installation and then connect them with each other.

Open Equipment

The modules of SINUMERIK 802D sl are open-type equipment. This means that you may
only install SINUMERIK 802D sl in enclosures, control cabinets or electrical service rooms.
Access to these housings, cubicles or electrical service rooms must only be possible using a
key or a tool Only trained or authorized personnel are allowed access to these enclosures,
control cabinets or electrical operating rooms.

General procedure when installing SINUMERIK 802D sl

/I\WARNING

Before installing or removing the components of the SINUMERIK 802D sl control system,
make sure that the system is disconnected from the mains.

Note

When installing the control components, observe the dimensions given in Chapter
"Dimension Drawings". The drilling patterns constitute the basis for preparing the mounting
holes.

Note
Mounting the CNC operator panel (PCU), machine control panel and full CNC keyboard

The maximum permissible tightening torque for the fixing screws is 1.8 Nm and this value
must not be exceeded.
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Assembling

Installing the CNC operator panel (PCU)

Install the CNC operator panel as shown in the relevant illustrations and diagrams in the
chapter titled "Dimension drawings".

/\CAUTION

If you do not have access to the back of the control system during installation, you must
connect the CNC operator panel prior to installation. When doing so, note that connector
X40 (power supply connection) and the conductors connected to it protrude beyond the
mounting edge.

When installing the CNC operator panel, do not pull off the connector and take care not to
damage the cables.

Installing the machine control panel

Install the machine control panel as shown on the relevant illustrations and diagrams in
Chapter "Dimension Drawings".

Installing the full CNC keyboard

You can install the full CNC keyboard either next to the operator panel or beneath the CNC
operator panel. Observe the specifications in the illustrations in Chapter "Dimension
Drawings".

Installing the PP72/48 I/O module

The module must be installed according to EN 60204. Dimension drawing of the module, see
Chapter "Dimension Drawings".

Installing the SINAMICS S120 drive

For information regarding the SINAMICS S120 drive system (design, connection, planning,
dimensioning, configuring, etc.)

References
SINAMICS S120 Equipment Manuals

See also

Dimensional Drawings (Page 455)
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Connecting

5.1 Overall design of the SINUMERIK 802D sl
L1
L2 Low-voltage distribution
L3 e.g. TNS system (3 x 400 V)
N
PE
i
Operator panel 1/0 module
[N CNC (PCU) PP72/48 X111/X222/
X333 1) 2)
X40 X1 M e
MCPA DOCOMx e
P24 o— P24 e— pocomx e
M e— @ M e | DOCOMX e
PE e = || PE DOCOMx » (D)
Q
ext. power
supply
24V DC
P24
)l M
@ —4
g -

Ground bus in cabinet

@
Machine

control panel (MCP)

@4

Hand wheel
(option)

@4

Full CNC keyboard

1) For use of an external power supply for digital inputs, see Chapter "Interfaces of PP 72/48".

2) The load power supply is configured by the user.

Figure 5-1 Possibility of supplying the modules via a grounded infeed
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Connecting
5.2 Connecting the protective conductor for the individual components

5.2 Connecting the protective conductor for the individual components

/\CAUTION

The individual components shown in the Fig. "Possibility of Supplying Modules" require
connection to a protective conductor. The individual components must be connected to the
central grounding point.

Make always sure that a low-resistance connection is provided to the protective conductor.

Minimum cross-section of the cable to the protective conductor: 10 mm?2

Whereas all remaining components are grounded via a grounding screw, the PP72/48 1/O
module must be connected directly to the central grounding point via the mounting plate
(installation acc. to EN 60204). If no grounding can be provided via the mounting plate, it
must be connected to the central grounding point via an additional line (cross-section = 10
mma2).
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Connecting

5.3 Connection overview for SINUMERIK 802D s/

5.3 Connection overview for SINUMERIK 802D sl
SINUMERIK 802D sl
CNC operator panel (PCU)
Ethernet Ethernet X5
bus node bus cable
RS232 COM
. X8 X10 USB
interface interface
DRIVE-CLIQ NC
X1 and X2 X9 full keyboard
Electronic
X30 handwheel (max. 2)
and DIgItaI inputs/
——————— Digital outputs
X21
X40 X6 (reserved for SINAMICS
1
I
I
I
I
| I/0 module
| PP72/48 (max. 3)
| X2 1
| X111 | 2x50-pin _ (\iachine Control
Power supply | X222 |— — — — | Panel (MCP)
24 VDC —o— 1%
Terminal strip
: S e i converters
I
I
I
X200 X4l J

SINAMICS S120

1) Standard hardware

— — . Individual

Prefabricated cable

wiring

Figure 5-2
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Connecting
5.3 Connection overview for SINUMERIK 802D s/

X20/X21
The fast digital inputs and digital outputs at the X20 and X21 connectors are reserved for
SINAMICS.
References
For detailed descriptions, see "PLC_appl_Programm.pdf" in the "...\Programming Tool
PLC\Lib802Dsl" Toolbox installation directory.
Note
Connect the lines as shown in the "Connection overview without MCPA module" illustration.
The preassembled cable sets from Siemens provide optimum interference immunity.
References

For information regarding the cables (cable designations, connector types, etc.), see:
Catalog NC 802D sl, Catalog NC 61

For information regarding PROFIBUS-DP and Industrial Ethernet, see:

Catalog IK PI

Turning, milling, grinding, nibbling
80 Operating Instructions, 11/2012, 6FC5397-0CP10-8BA0



Connecting

5.4 Connecting the MCPA module

54 Connecting the MCPA module

The MCPA module is connected to the PCU via X110. The ribbon cable (length 0.6 m, part
of the MCP 802D sl delivery) is used to connect the machine control panel MCP 802D sl.

For this, the following connectors from the MCPA module and the machine control panel
MCP 802D sl are connected:

MCPA MCP 802D sl
X1 X1201
X2 X1202

Note

When digital outputs are connected at connector X1021 or an analog spindle is connected at
connector X701, connector X1021 (PIN1 24 V; PIN10 0 V) must be used for the MCPA
module's power supply.

Note

The variable assignment of the machine control panel is described in the PLC user interface.
References

SINUMERIK 802D sl Function Manual

PLC user library V01.07.00 of SINUMERIK 802D sl
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Connecting

5.4 Connecting the MCPA module

SINUMERIK 802D sl
CNC operator panel (PCU)
Ethernet Ethernet X5
bus node bus cable
RS232 COM
! X8 X10 USB
interface interface
DRIVE-CLIQ NC
X1 and X2 X9 full keyboard
______ X40
| Electronic
| 701 X110 X30 handwheel (max. 2)
I
| MCPA module X20 Digital inputs/
| and | _ Digital outputs
| S8 x6 d for SINAMICS
| 8 8 reserved for
| X X X1 X2
_ _L I Machine Control
: Panel (MCP 802D sl)
| 1/0 module
PP72/48 (max. 3)
| X2
I X111
Power supply | X222
24 VDC — 8 — ¢ X1
| Terminal strip
| X8 == ——— — = converters
I
I
I
I
X200 X27 |— — — — —
SINAMICS S120
Prefabricated cable
— — . Individual wiring

Figure 5-3

References

82

Connection overview with MCPA module

For detailed descriptions, see "PLC_appl_Programm.pdf" in the "...\Programming Tool
PLC\Lib802Dsl" Toolbox installation directory.
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Connecting
5.5 Connecting the high-speed digital inputs/outputs at the MCPA module

5.5 Connecting the high-speed digital inputs/outputs at the MCPA
module
The high-speed digital inputs/outputs are connected via interfaces X1020 and X1021 of the
MCPA module.
See also
MCPA module interfaces (Page 40)
5.6 Connecting the power supply

The required 24 V DC load power supply must be connected to the following connectors:
® On screw terminal block X40 of the operator panel CNC
® On screw terminal block X1 of the I/O module PP72/48

Features of the load power supply

/\ DANGER

The 24 V DC protective extra-low voltage must be generated as a protective extra-low
voltage with safe electrical isolation (to IEC 204-1, Section 6.4, PELV) and grounded by the
user (provide a PELV M signal connection to the central grounding point of the system).

Table 5- 1 Electrical parameters of the load power supply for the CNC operator panel (X40) and for
the PP72/48 /O module (X1)

Parameters Values Conditions
Voltage range mean value 20.4..28.8V
Ripple 3.6 Vpp
Non-periodic overvoltage 35V 500 ms duration

50 s recovery time

Rated current consumption
e CNC operator panel (PCU) typically 1 A
e PP72/48 1/0 module B
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Connecting
5.6 Connecting the power supply

Parameters Values Conditions
Starting current 2.6A
e CNC operator panel (PCU) -
e PP72/48 1/0 module

Power consumption
e CNC operator panel (PCU) max. 50 W
e PP72/48 1/0 module max. 11 W

Table 5- 2 Pin assignment of the screw-terminal blocks X40 (on the PCU) and X1 (on the I/O

module)
Terminal Signal Description
P24 24V DC
M Ground
3 PE Protective earth

Note

Make sure that the connecting cable between the voltage source and the load power supply
connection does not exceed a maximum length of 10 m (PP72/48 1/0O module only).

Connecting the mains lines

AWARN ING

Before connecting the modules, first disconnect the equipment from the mains!

For connecting the power supply, use flexible lines with a line cross-section of at least 1
mma2.

Use end sleeves to connect the lines.

Remove the insulation from the cable end, assemble the end sleeve, insert the cable end
(with end sleeve) into the screw terminal connection and tighten the fastening screw.

Insert the screw terminal with cables into connector X40 on the CNC operator panel (PCU).
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Connecting
5.7 Connecting the full CNC keyboard to the CNC (PCU) operator panel

Reverse polarity protection

With correct connection and the power supply turned on, the LEDs "RDY" (PCU) and
"POWER" (PP72/48) are lit in green.

Note

In the event of polarity reversal, the control system will not work. However, a built-in reverse
polarity protection will protect the electronics against damage.

Fuse
If the control is defective, an internal fuse protects the electronics from consequential
damage (e.g., fire). In this case, the entire control system must be replaced.

5.7 Connecting the full CNC keyboard to the CNC (PCU) operator panel
The connection cable for connecting the full CNC keyboard to the CNC operator panel
(PCU) is supplied together with the full CNC keyboard. Connect socket X9 on the CNC
operator panel (PCU) to the PS/2 socket on the rear of the full CNC keyboard.

Reference
Catalog NC 802D sl, Catalog NC 61

5.8 Connecting the Ethernet interface
Connect the Ethernet connection cable to the CNC operator panel, female connector X5.
Make sure that the connector locks into position when connecting.

See also

Ethernet interface (Page 26)
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5.9 Connecting the RS232 COM port

5.9 Connecting the RS232 COM port

Insert the Sub-D sockets into connector X8 on the CNC operator panel and into the
connector on the PG/PC. Lock the connector into position using the knurled screws.

Note

Use only shielded lines twisted in pairs; the shield must be connected to the metal or
metalized connector casing on the side of the control system.

The cable set offered as accessories provides maximum interference immunity.

Connection diagram

The diagram below shows the pin assignment of the interconnecting cable between the CNC
operator panel and a PG/PC with 9-pin or 25-pin socket connector.

CNC operator panel (9-pin D-Sub)

PG/PC (9-pin D-Sub)

CNC operator panel (9-pin D-Sub)

7 Do () () bcp
2 B0y R0
3 e 1XD — — TxD
4 fmDIR 4 DTR
5 G — . G
6 L DSR ' ' bsr
s LRrrs Il 'T RTs
g L.CTS U U CcTs
'MI Shielding

0N OO~ WN

PG/PC (25-pin D-Sub)

Field PG P3 (6ES7710-xx....)

(

(

] DcD N (} DCD
2 RxD ! ! TxD
3 0y R
4 DTR | ., . DTR
5 G L G
6 DSR__I'! ' | psr
7 RTs !l I T RrTs
8 CcTs U T crts
|
Shielding Shielding

w N

d 20

o b~ o~

Figure 5-4 Connection diagram for interconnecting the CNC operator panel and the PG/PC
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Connecting
5. 10 Connecting PROFIBUS

5.10 Connecting PROFIBUS

PROFIBUS is used to interconnect all the nodes. The PCU is the master; ADI 4 and PP
72/48 are slaves.

The baud rate for the clock-synchronized PROFIBUS is permanently preset to 12 Mbaud
and cannot be changed. Converters for fiber-optic cable (OLMs, OLPs) or repeaters are not
permitted.

PROFIBUS interface
Socket type: 9-pin D-Sub socket
Max. cable length: 100 m at 12 Mbaud

Table 5-3  Socket pin assignment

Pin Signal Meaning

1 Shield 1 5
2 Reserved
3 RxD/TxD-P Receive/transmit data plus, B cable (red) 6 9
4 CNTR-P Control signal for repeater (direction control)

5 DGND Data transmission potential (ground to 5 V)

6 VP Supply voltage for the terminating resistors P

(P5V)

7 Reserved

8 RxD/TxD-N Receive/transmit data plus, A cable (green)

9 CNTR-N Repeater control signal (direction control)
Note

Only use the recommended PROFIBUS connectors. These are designed in such a way that
the continuing PB branch becomes disconnected when a terminating resistor is connected.

PB-Master = PCU should be located at the start of the PB line.

Please ensure terminating resistors are only placed at the first and last nodes.
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Connecting

5.11 Connecting a modem

ON OFF
OFF ON
A1/B1 A1/B1 A1/B1‘/ A1/B1
o e i o
_I - A2/I{' A2/B2 £
PCU PP 72/48 PP 72/48 ADI 4

Figure 5-5  Basic arrangement of a PROFIBUS line

5.11 Connecting a modem

Connecting a modem

Insert the Sub-D sockets into connector X8 on the CNC operator panel and into the
connector on the PG/PC. Lock the connector in position using the knurled screws.

See RS232 COM port (Page 28) Connecting the RS232 COM port (Page 86)

Modem types
The following modems can be connected:
e All external modems with the following features:
— V24 terminal

— AT command set that can be directly addressed via the V24 interface (no soft
modems)

e |SDN modem
® Analog modem

e |SDN/analog combination box or cell phones (hardware modem with AT command set)

Other features of the RS232/modem interface
e Data formats: 8N1 or 8E1
® V24 baud rates: 9,600; 19,200; 38,400; 57,600; and/or 115,200 bps
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Connecting

Special features

5.11 Connecting a modem

If you are using an ISDN connection, the terminal with which you are communicating
must also support ISDN or you will need to use an ISDN/analog combination box, which
can connect to both normal ISDN (digital) lines and analog lines.

Accordingly, the inverse applies to modems: either a hybrid or an analog device is
required at the other end of the connection.

When an ISDN box is connected to larger telephone systems (e.g. HICOM), the full range
of ISDN functions will generally not be available, despite the telephones having identical
connectors and functionality (there is no S0 bus).

For this reason, it is not possible to establish a direct connection to this type of box.

Where HICOM systems are concerned, it is possible to use a telephone with an ISDN
adapter plug, for example.

Once configured correctly, a full range of ISDN functions will then be available for this
device.

If the communication peer takes the form of a mobile phone (hardware modem with AT
command set required), whether it supports digital or analog connections (or both) will
depend primarily on the make of phone.

Furthermore, it should be noted, for example, that some mobile phone network operators
(and contracts) only permit outgoing data links to be established as standard. In such
cases, you will need to reserve/take out a contract for a second number for incoming
"data exchanges".

You must check the following:

— The AT command set of the modem being used; it may be necessary to change the
default values set in the controller.

— The checkback signals OK, CONNECT, NO CARRIER, RING

— The automatic call pick-up function (if the device cannot be used to pick up calls
automatically, the software mode must be set, as well as the default AT command
("ATA") for picking up calls)

— ESC sequence, hang-up sequence, and MSN on ISDN
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5.12 Connecting the PP72/48 I/O module

5.12

Connecting the PP72/48 1/0 module

PNO design guidelines

Bus node

For electrical PROFIBUS networks, please also refer to the PROFIBUS-DP/FMS design
guidelines issued by the PROFIBUS user organization. These contain important information
about cable routing and the commissioning of PROFIBUS networks.

Publisher: PROFIBUS-Nutzerorganisation e.V.
Haid-und-Neu-Strasse 7

76131 Karlsruhe

Tel: +49 721 / 9658 590

Fax: +49 721 / 9658 589

Internet: http://www.profibus.com

Guideline, order no. 2.112

The following bus nodes can be connected via the PROFIBUS-DP interface:
® CNC operator panel (always master)
e PP72/48 I/0 module (slave)

Bus connector and bus cable

References

The PROFIBUS cable is a two-core, stranded and shielded cable which must not be twisted,
stretched or squeezed.

For more information regarding the bus connector, the bus cable and the cable length,
please refer to:

Catalog NC 802D sl

Connecting the Bus Connector

90

To connect the bus connector, proceed as follows:
1. Plug the bus connector into the module.
2. Screw the bus connector firmly into place.

3. If the bus connector is at the start or end of the PROFIBUS-DP connection, you must
connect the terminating resistor on the connector (switch position "ON").

Terminating resistor on Terminating resistor
Turned on off not enabled

Figure 5-6  Bus connector terminating resistor switched on and off
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Connecting
5.12 Connecting the PP72/48 I/O module

AWARNING

A bus segment must always be terminated on both ends; otherwise, the data traffic at the
bus could be disturbed.

Please make sure during startup and normal operation that power is always supplied to
stations where the terminating resistor is active.

The terminator is without effect if the last station to which a bus connector is connected is
dead, since the bus connector is powered from the station.
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Connecting

5.12 Connecting the PP72/48 I/O module

Networking example
The diagram below shows a networking example for SINUMERIK 802D sl with two PP72/48

1/0 modules.
SINUMERIK 802D sl
CNC operator panel
@ (PCU)
@
12 MBaud
1. 1/0 module @ 2. 1/0 module
@ PP72/48 @ PP72/48
X2
X2 @ ﬂ

max. cable length 100 m
(from terminating resistor
to terminating resistor)

@ Terminating resistor switched on

@ DP master
@ DP slave

m PROFIBUS DP addresses of the nodes (preassignment via machine data)

Cable routing (bus connector):
Terminating resistor

on off - on

AATL (1 (a1 a2l [1 |a1 A2
[ [ ]

B1 B1 |l 1 B2 Il |g1 B2
[ ] | ]
T T

PCU 1) 1.PP 1) 2.PP
72/48 72/48

1) Shield connected within the connector
A1, 2 =green; B1,2 =red

Figure 5-7 Networking example
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5.13 Connecting an ADI4 module

5.13 Connecting an ADI4 module

References

The data necessary for connecting ADI 4 modules can be found in Manual ADI 4 - Analog
Drive Interface for 4 Axes.

Note

For the configuration, load the ADI4.ini from the toolbox (in directory ..\special).

See also

Analog axis/spindle with TTL encoder via ADI4 (Page 141)

5.14 Connecting the DP/DP coupler

Cross-control PLC data interface

The DP/DP coupler is used to link two PROFIBUS DP networks together and to transfer data
from the master of one network to the master of the other network.

For SINUMERIK 802D sl, 16 bytes are available for receiving and 16 bytes are available for
sending. For more information, see the "SIMATIC DP/DP coupler" manual.

Note

DP/DP coupler as of Version B2
Order number: 6ES7158-0AD01-0XA0
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5. 14 Connecting the DP/DP coupler

802D sl 802D sl 802D sl
PB-DP PB-DP PB-DP
Network Networld2 Network 3
/0 (PP) /0 (PP) /0 (PP)
/0 (PP) /0 (PP) /0 (PP)
DP/DP DP/DP DP/DP
Coupler |7 Coupler |7 Coupler
Master
computer or
$7-300-2DP EB{DPK A
or another etwor
PB master PB-DP e T
Network 1 __,-""— el
) 4 DP/DP Coupler '
K _| Input range
I PB-DP Network 1
," L_|{ Output range
! PB-DP Network 1
.'-‘ Input range
i | PB-DP Network 4
'\.‘ Output range P
: | PB-DP Network 4 D
PB-DP el
Network 4 ~ TTmeel T
Figure 5-8  Using DP-DP coupler (example)
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Connecting

5.15

5.15 Connecting the SINAMICS drive fo the DRIVE-CLIQ interface

Connecting the SINAMICS drive to the DRIVE-CLIQ interface

Connect socket X1 or X2 on the CNC operator panel to socket X200 on the drive using the
DRIVE-CLIQ signal line.

ICNC operator panel
(PCU)
X1 X2
0o 0O
DRIVE-CLIQ
ALM Motor Motor Motor
Module 1 | Module 2 | Module 3
O O O [,
X202 X202 X202 X202
D—L O— [ [,
X201 X201 —|_ X201 \_ X201
O —{] —C] —L1
X200 X200 X200 X200

Motor
Module X

X202

X201

X200

1 @

Motor
Module X

X202

X201

X200

4 0 4 @ 4 g
Figure 5-9  Connection with ALM (Active Line Module) and DRIVE-CLIQ
ICNC operator panel
(PCU)
X1 X2
|
DRIVE-CLIQ
SLM Motor Motor Motor
Module 1 | Module 2 | Module 3
O O O
X202 X202 X202
O— O O
X201 —|_ X201 \_ X201
] —1 —1
X200 X200 X200
4 0 4 0 4 9

1 @

Figure 5-10 Connection with SLM (Smart Line Module) and DRIVE-CLiQ
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5. 16 Connecting the DRIVE-CLIQ Hub Module DMC20

With SMI motors (integrated measuring system interface), the connection is provided from
the motor directly to X202 via the DRIVE-CLIQ line. In the case of direct measuring systems,
the measuring system must be connected via an SMCxx module (where xx denotes the type
of measuring system: e.g. SMC20 with incremental encoder or SMC30 with TTL encoder).

5.16 Connecting the DRIVE-CLiQ Hub Module DMC20

Connect socket X1 or X2 on the CNC operator panel (PCU) to socket X500 on the DRIVE-
CLiQ Hub Module DMC20 using the DRIVE-CLIQ signal line.

Using sockets X501 to X505 on the DRIVE-CLiQ Hub Module DMC20, you can establish a
point-to-point connection of motors with direct measuring systems to the DRIVE-CLIiQ
system, via the SMC20 module.

ICNC operator panel
(PCU)
X1 X2 DRIVE-CLIQ
0O 0
O I
X505 X501
| 0
X504 X500
{J
X503
|
X502
DMC20
ALM Motor Motor Motor Motor
Module Module Module Module
O O O 0
X500 X500 X500 X500
0 - - o
X202 X520 | ! | X520 | || xs20 | || xs20
1 ! 1
X201 : : E
1
O O SMC30 ! SMC20 E SMC20] ! |SMC20
X200 X | |
: ! 1
ettt lee i N
Encoder line

Figure 5-11  Connecting the DMC20
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5.17 Connecting an analog spindle

5.17 Connecting an analog spindle

The setpoint input of the analog spindle is output via the X701 interface on the MCPA
module. It is possible to set the analog output to be unipolar.

The analog spindle is set up using machine data in the controller.

Connection of a directly mounted spindle actual-value encoder (TTL)

The TTL encoder requires an SMC30 module (DRIVE-CLiQ component). The encoder is
connected via the SMC30 module interface X520 (encoder connection: TTL encoder with
open-circuit monitoring).

NOTICE

The encoder power supply can be parameterized to 5 V or 24 V. The encoder may be
destroyed if you enter the wrong parameters.

Parameter location:
Machine data of the component (drive object) that the SMC30 module uses to
communicate with SINAMICS

Encoder configuration:
P404 bit20 set=5V
P404 bit21 set =24 V

See also
MCPA module interfaces (Page 40)
Interfaces for Sensor Module Cabinet 30 (SMC30) (Page 63)

Turning, milling, grinding, nibbling
Operating Instructions, 11/2012, 6FC5397-0CP10-8BA0 97



Connecting

5. 18 Connecting digital inputs/outputs fo the PCU

5.18

Connecting digital inputs/outputs to the PCU

Connection cables

5.19

98

To connect the digital inputs and outputs, you should use flexible lines with a cross-section
of at least 0.5 mm2.

If you only connect one line per connection, end sleeves are not absolutely necessary.

If you connect two lines per connection, lines with a cross-section between 0.25 and 0.75
mm?2 with end sleeve must be used.

Fasten the lines to the supplied screw terminals and insert the terminals into connectors X20
and X21 on the CNC operator panel.

Note

To ensure optimum interference immunity when connecting probes or BEROs, shielded lines
must be used.

The max. line length is 30 m.

Connecting digital inputs/digital outputs to the PP72/48 1/0 module

You can use the I/O interfaces X111, X222, X333 as digital inputs or digital outputs. To this

end, fasten the insulation displacement connectors to the flat ribbon cable and route it from

the 1/0 module to the terminal strip converter. The individual wiring can be performed on the
terminal strip converters.

Remove the insulation from the cable end, insert the cable end (with end sleeve) into the
screw terminal connection and tighten the fastening screw.
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Connecting
5.20 Connecting the machine control panel to the PP72/48 I/O module

5.20 Connecting the machine control panel to the PP72/48 1/0 module

Use two flat ribbon cables to connect the machine control panel (X1201 and X1202) to the
PP72/48 1/0 module (e.g. X111 and X222).

References
Catalog NC 802D sl, Catalog NC 61
Note
More information regarding the machine control panel and the pin assignment of the
connectors X1201 and X1202 can be found in Section Interfaces of the machine control
panel MCP 802D sl (Page 35).

5.21 Connecting shielded cables via the shield connection (PCU)

The shield of shielded signal lines must be connected to ground. The connection to ground is
achieved by connecting the shield connection directly to the housing.

Shield connection

2 EMC shield clips provide the shield connection and are part of the scope of delivery of the
CNC operator panel.

Mounting the shield connection
1. Remove the isolation from the shield as appropriate for the size of the EMC shield clip.
2. Place the shield on the housing in the appropriate place (see Figure below).
3. Screw the EMC shield clips onto the housing.
Ensure firm fit of the cable on the housing.

4. For mechanical strain relief of the lines and cables, you can use the cable clamp or the
EMC shield clips (see figure below).
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Connecting

5.21 Connecting shielded cables via the shield connection (PCU)
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Figure 5-12 Connecting and securing shielded lines via the shield connection
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Operation (hardware) 6

6.1 Control and display elements

Operator control elements
The defined functions are called up via the horizontal and vertical softkeys. For a description,
please refer to this manual:

&) © ©
0
0
0
0

© % ©
0 Vertical softkeys
0

O0goooogoo

Horizontal softkeys

© © ©

Figure 6-1 CNC operator panel
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6.2 Error and status displays

6.2 Error and status displays

LED displays on the CNC operator panel (PCU)

The following LEDs are installed on the CNC operator panel.

oy o o I—

The individual LEDs and their functions are described in the table below.

Table 6- 1 Status and error displays

LED Significance

ERR (red) Serious error, remedy through power OFF/ON
RDY (green) Ready for operation

NC (yellow) Signoflife monitoring

CF (yellow) Reading from/writing to CF card

References

You can find information on error description in the SINUMERIK 802D sl Diagnostics Manual

LED displays on the PP 72/48 1/O module

The following LEDs are installed on the 1/0 module:

Table 6- 2 Status displays

LED Meaning
POWER (green) Power supply of the electronic equipment ready for operation
READY (red) I/O module ready for operation; but no cyclic data exchange with DP Master

is performed

EXCHANGE (green)

I/0 module ready for operation; cyclic data exchange with DP Master is
performed

OVTEMP (red)

Overtemperature indication
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Commissioning (general) 7

71 Initial commissioning (IBN)

Commissioning requirements
® You will need the following:
— SINUMERIK 802D sl User Documentation
— SINUMERIK 802D sl Description of Functions
— SINUMERIK 802D sl Parameter Manual
— A PC for commissioning and data backup

— Tools installed from the Toolbox CD:
RCS802 commissioning and diagnostics tool
PLC802 programming tool
802D sl configuration data
PLC user library
Commissioning software for SINAMICS S120 (for optimizing the drive)
Adobe Acrobat Reader

® The mechanical and electrical installation of the system must be completed.

Commissioning sequence
To commission the SINUMERIK 802D sl, proceed as follows:
Check that the PCU boots.
Set the password
Load the language version and, if applicable, the language files.
Load technology
Set the general machine data
Set the PROFIBUS addresses
PLC commissioning

Drive commissioning

© © N o a0 b~ w0 DN =

Set the axis/spindle-specific machine data
— Match the encoder to the axis / spindle
— Match the setpoint to the axis / spindle
10.Perform a dry run for the axes and for the spindle

11. Drive optimization
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7.2 Access levels

12. Complete the startup; perform a data backup.

13.Load user cycle masks

7.2 Access levels

Protection levels

Protection levels

104

The SINUMERIK 802D sl provides a concept of protection levels for enabling data areas.
The various access authorizations control the protection levels 0 to 7 whereby 0 is the
highest and 7 the lowest level.

The control system is delivered with default passwords for protection level 1 to 3.

Table 7- 1 Access level concept

Protection level Locked by range

0 Siemens, reserved

1 Password: SUNRISE (default) Expert mode

2 Password: EVENING (default) Machine manufacturer

3 Password: CUSTOMER (default) Authorized operator, setter

4t07 No password/deleted password and user | Authorized operator, setter or
interface from PLC - NCK appropriate graduations as desired

In the menus listed below the input and modification of data depends on the protection level
set:

® Tool offsets

e Work offsets

e Setting data

® RS232 settings

® Program creation / program correction

The protection levels can be set for these function areas using the display machine data
(USER_CLASS..))

1..3

The protection levels 1 to 3 require a password. Passwords can be changed after activation.
If they are no longer recognized, a reinitialization must be carried out (power up with default
machine data). This will reset all passwords to their defaults according to the software
release you have acquired.

The password remains set until it is reset with the "Reset password" softkey. POWER ON
will notreset the password.
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7.3 RCS802 tool

Protection levels 4 ... 7

7.3

7.3.1

Interfaces

Protection level 7 is set automatically if no password is set and no protection level interface
signal is set. The protection levels 4 to 7 can be set from the PLC user program even without
a password by setting the bits in the user interface.

Note

Setting of the access levels is described in the Programming and Operating Manual.

RCS802 tool

Interfaces and functions of the RCS802 tool

With the RCS802 tool (Remote Control System), you have a tool for your PC that will support
you in your daily work with SINUMERIK 802D sl.

You establish the connection between the control system and the RCS802 tool on the PC
using the following interfaces:

Table 7- 2 Interfaces

Interfaces SINUMERIK 802D sl RCS802 on PC

RS232 Is available for all product Are available.
versions.

Peer-to-peer Ethernet Is available for all product Are available.
versions.

Ethernet network Only available for SINUMERIK | Function that requires a license
802D sl pro.

Functions of the RCS802 tool with license key

Note
Importing the license key

You will only obtain the full functionality of the RCS802 tool after importing the license key
RCS802.
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7.3 RCS802 fool
Table 7-3  Functions of the RCS802 tool that require a license
Function RCS802 tool without license key | RCS802 tool with license key
RS232 P2P Ethernet | RS232 P2P Ethernet

Managing projects Yes Yes Yes Yes Yes Yes
Data exchange with Yes Yes No Yes Yes Yes
SINUMERIK 802D sl
Commissioning Yes Yes No Yes Yes Yes
SINUMERIK 802D sl
Setting-up a share drive No Yes* |Yes No Yes Yes
Remote control No No No Yes Yes Yes
Screen shot No No No Yes Yes Yes
As user, use "peertopeer" with password "$PEER§PEER".

7.3.2 Setting the connections on the RCS802 tool

RCS802 tool

&RES 802 D_SL Toolbox [ C:\Program Files\Siemens', Toolbox 802 =10 5'

File Edit View Settings Exfras Help

[+~ @B[w i EnE~ =9

JEonnectwa: Ethemet [netwark) ‘I Cannect ta [ethernet] Imachmeim j
J Address I@M Computer ﬂ

[ERE]: Name [ Type [~

-

qr ] L0

|Ready [connection: Etherne

Figure 7-1 Explorer window of the RCS802 tool

After starting the RCS802 tool, you will be in OFFLINE mode. In this mode you only manage
files on your PC.

In the ONLINE mode, the directory Control 802 is also available. This directory makes data
exchange with the control system possible. In addition, a remote control function is provided
for process monitoring.

The ONLINE connections from the PC to the control are parameterized/activated via the
"Setting" > "Connection" menu items in the "Connection Settings" dialog box.
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7.3 RCS802 tool

Connection settings il

Select connection
" wia 5232
{* wia Ethernat [hetwork]

" via Ethemet [peer to peer]

_ |

Figure 7-2  Connection Settings

Note

The RCS802 tool includes a detailed online help function. Refer to this help menu for further
details e.g. establishing a connection, project management etc.

7.3.3 Establishing an RS232 connection to the control
G S\ZTS\M You are now in the <SYSTEM> operating area.
SHIFT ¥ ALARM
PLC Press the "PLC” softkey.
Ny
Modem
settings
Act. communications parameter
Hoden active OFF
Baud rate
Stop bits i
Parity Even
Data bits ]
Connect .
OH
| &
PLC Status  PLC Progran Edit PLC
conhect status list programn list alarm txt
Figure 7-3  Communication settings RS232
§$E”Pe§‘ to Set the parameters for communication in the "STEP 7 Connect" dialog.
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7.3 RCS802 tool

Connect.
on

Activate the RS232 connection with the "Connect. ON" softkey.
A [t
Ref Paint
Moden
settings
Act. communications parameter
Moden active OFF
Baud rate 38408
Stop bits 1
Parity Even
Data bits 8
Connect .
OFF
\ | B2
STEP 7 PLC Status PLC Program Edit PLC
connect status list progran list alarn txt

Figure 7-4  RS232 connection active

No modifications to the settings are possible in this state.
The softkey label changes to "Connect. OFF".

In the lower right corner of the screen, the icon shows that the connection to PC via the
RS232 interface is active.

7.3.4 Network connections

7.3.41 Working on the basis of a network connection

108

The remote access (access to the control system from a PC or from a network) to the control
system is disabled by default.

After a local user logs on at the PC, the RCS tool provides the following functions:
® Commissioning functions

e Data transfer (transfer of part programs)

® Remote control for the control system

To grant access to a part of the file system, first share the relevant directories with other
users.

Note

If you share directories with other users, the authorized network nodes are granted access to
the shared files in the control system. Depending on the sharing option, the user can modify
or delete files.
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7.3.4.2

SYSTEM
& LA

SHIFT ALARM

RCS
log-in

Logon

Logoff

7.3 RCS802 tool

User log in - RCS log in

For the Ethernet connections, you must first log on to the control system as a user.

In the <SYSTEM> operating area, select the "RCS Connect" softkey. The user log-in input
screen will appear.

N | =2

Log in

No. Axis index Name |Type Drive number
Log off

X1
Z1

Linear axis

Linear axis

Current user: SERVICE

User name: SERVICE
Passuord: FEREFEENRE

[#Save passward.

‘ | *E Bal:k<<

Figure 7-5 User log-in

Type user name and password into the appropriate input fields and select the "Log in"
softkey to confirm your input.

After successful log-in, the user name is displayed in the Current user line.

Select the "Back" softkey to close the dialog box.

Note

This log-in simultaneously serves for user identification for remote connections.

Press the "Log off" softkey. This will log out the current user, all user-specific settings are
saved, and any enables already granted are canceled.
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7.3 RCS802 tool

7.3.4.3

SYSTEM
&4 LA
SHIFT ALARM

Service

display

Service

control

Service
network
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g
\‘ A
Jog

You are now in the <SYSTEM> operating area.

Service
axes

Service
ext. bus

Service
drives

Figure 7-6
Press "Service network".

CL\

ANA
‘ e
Jo

Network contiawation |

Local data

Service Service
control overview

"Service control"

RSt

Servo
Trace

Protocol:
DHCP:

Crpt. name:
IP address:
Subnet nask:

Gateway:

DHS 1:

2;

3:
DNS Domain:
Honitoring time:

MAC address:

T™P / 1P
dynbB1428

i@ 113 22 18
255 255 255 @

erlf.siemens.de
3Ia 5

B88-00-86-%e-dB8-56

Service
axes

Service
ext. bus

Service
rives

Figure 7-7

Service Service
control overview

"Network configuration" main screen

[

Servo
Trace

Establishing a peer-to-peer Ethernet connection to the control

Press the softkeys "Service display" >"Service control".

12.87.18
14:54

Service
network

Action
log

Service
firewall

Service
HSG

Date
Tine

Yersion

1Z.687.18
14:54

Author-
ization

Connect
Disconn.

Peer-to-
Peer

Save

<«
Back

Yersion
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7.3 RCS802 fool
Peer-to- Press the "Peer-to-peer" softkey.
peer
a‘\ Ref Paint 17.?};%
Local data el
Connect
Protocol: TCP /7 IP Disconn.
DHCP: No o]
Chpt. name:
IP address: 169 254 11 Z2
Subnet nmask: 255 255 B a8
Gateway :
DHS 1:
2:
3: Save
DHS Donain:
Monitoring time: 38 s
HAC address: 88-00-06-Pe~-d8-56
«
| Back
Sorvico [JSorvico [Jorvice ) Sere Version
Figure 7-8  "Peer-to-peer"
The following message is shown on the HMI:
"Connection is set up"
® |P Address: 169.254.11.22
® Subnet mask: 255.255.0.0
Note
The IP address and subnet mask shown are fixed values.
These values cannot be changed.
Peer-to- Using the "Peer-to-peer" softkey you can cancel the Ethernet peer-to-peer connection.
peer
7344 Operating sequence to establish an Ethernet connection to the control

SHIFT

SYSTEM ® You are now in the <SYSTEM> operating area.
€. A
ALARM

Service ® Press the softkeys "Service display" >"Service control".
display

Service
control
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7.3 RCS802 tool

N ey
Service
network
Action
log
Service
firewall
Service
M5G
Date
Tine

Service Service Service Service Servo Version

axes drives ext. bus REeLIEL] overview Trace

Figure 7-9  "Service control"

Service Press the softkey "Service network" (only available for SINUMERIK 802D sl pro), to enter the
network network configuration.

AN

h\ ‘ AR
Jo

ization

1Z.687.18
14:54

Save

References
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Local data
Connect
Protocol: T™P / 1P Disconn.
DHCP : pes _______2}
Peer-to-
Cmpt. nane: dynBB81428 Peer
IP address: i@ 113 22 18
Subnet mask: 255 255 255 @
Gateway:
DHS 1:
2;
3: Save
DHS Domain: erlf.sienens.de
Honitoring time: 38 =
HAC address: B8-08-B6-%e-dB-56
<«
‘ ‘ = Back
Service Service Service Service Service Servo q
3 3 Yersion
axes drives ext. bus RoGITLNS overview Trace

Figure 7-10  Network configuration

In this view you can enter the IP address.

The Ethernet connection is established with "Save".

SINUMERIK 802D sl Programming and Operating Manual; Network Operation
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Initial start-up 8

8.1 Turning on and booting the control system

Procedure
® Check the system visually for:
— Correct mechanical installation with secure electrical connections
— Supply voltage
— connection of shielding and grounding.

® Connect the control system (booting in the normal mode)

Booting in the normal mode

When the control system is turned on, the boot sequence is displayed on the control system
with all its individual phases. Once the start screen of the user interface has appeared, the
booting sequence is completed.

Booting of the control in commissioning mode

After POWER ON and once the operating system has been started, the words "SINUMERIK
Solution line" are displayed filling the whole screen. Once these words disappear, press the
<SELECT> key.

The "Startup Menu" is displayed. Use the arrow key to select an appropriate power-
up/startup mode and press <INPUT> to confirm.

If there is no password set, the following modes are available:
® "Normal startup”

If this option is chosen, the control system will boot with the last machine data set and the
previously loaded programs.

® "Reload saved user data"

The user data (machine data, programs, etc.) that was backed up to the flash memory
are accepted as the current data and the boot up is carried out.

e "Software update"

In this case, the control system will not boot at all. The software can only be updated if a
CompactFlash card with a software update is inserted in the slot for the CompactFlash
card.

If there is a password set, the following modes are available:
® "Normal startup”

® "Reload saved user data"
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8.2 Language setting and file management

e "Startup with default data" (only displayed if protection level 1 or 2 is set)
If this option is chosen, the control system will boot with default machine data.
e "PLC stop"

Select PLC Stop while the control system is booting if PLC Stop can not be triggered via
the user interface any more.

e "PLC overall reset/default PLC program"
All PLC variables are reset, a NOP (no operation) program is loaded.
e "HMI startup with default data"
The HMI will power up with default display machine data.
® "Remove drive data"
The drive machine data is reset and the factory setting is loaded.
® "Remove drive data / default data / startup with default data 2"
The drive machine data is reset and the default data is loaded.
e "Software update"

In this case, the control system will not boot at all. The software can only be updated if a
CompactFlash card with a software update is inserted in the slot for the CompactFlash
card.

8.2 Language setting and file management
As standard, the control system contains the following files for:
e User interface language (e.g. English, German, Simplified Chinese)
e Alarm texts
e Help texts
The language can be, e.g., English, German, Simplified Chinese.

In addition to these files, the RCS802 tool can be used to expand/modify user-specific files.
The files are then transferred to the control system using the RCS802 tool.

Use the RCS802 tool to create a project and then edit the relevant files in it.

Turning, milling, grinding, nibbling
114 Operating Instructions, 11/2012, 6FC5397-0CP10-8BA0



Initial start-up

8.2 Language selting and file management

8.2.1 Creating and Editing Projects

Requirements

The RCS802 tool and the toolbox are installed on the PC/PG.

Operating sequence to create a project

1.
2.

Start RCS802 on the PC.

Select the Toolbox version in the menu bar under "Settings" > "Toolbox" > "Select
Version And Project" and press the "Project" button (1).

In the menu screen (2) press the "New" button. The window "Create new project” is
opened (3).

Enter a name for the new project.

5. Add the languages you require.

£zRCS802 D_SL Toolbox [ c:\program files\siemens'\toolbox 802d_sI\¥01040000'Projects\MACHINE_01] -0l x|
File Edit View | Settings Extras Help
] | 4 (| G l ? H Connect via: |Ethemet (network] ~]  Connectta [ethemet]: [machine_01 |
Hame [ Type | Total size | Fres spacs | =
B 3v5-Diske
Select Yersion From Toolbox: Toolboxes x|
Wersion Mumber | Modified Date @
01001700 Thu, Sep 15, 2033
wo1001801 Thu, Sep 15, 2033 =
01002100 Thu, Jun 29, 2006
wO1010600 Tue, Apr 18, 2008
01020000 Thu, Jul 13, 2006
01020001 Fri. Sep 29, 2006 Select Project From Toolbox: toolbox 802d_sl-¥0104000 ﬂ
01040000 Thu, Feb 08, 2007
Mame of Project I M odified D ate (é] |Mew |
TEXT_UPD(SIEMENS) Won, Nov 20, 2006

Click "OK" to confirm your input.

The system creates the new project and displays it in the project overview (4).

Note

To activate the selected project, click "OK" in the project overview (4).

Hodify
Cancel | Hemove

i

Impart
Modify the project "TESTBEISPIEL™ il
Additional available Languages m@
languages: project:
Chinese trad English << Back I aK | Cancel |
Czech Gietman
Dutch
Finnizh Add Select Project From Toolbox: toolbox 802d_sl-¥0104000 5'
French 2
ﬁl;:ﬂaianan Mame of Project | Modified D ate O_, Hew |
Eolich Remove | MACHINE_O1 Fri, Feb 09, 2007

Paituguese TEXT_UPD(SIEMENS) Man, Nov 20, 2006 Modify |

Romarian

Spanish Remove

Swedish —I
Impart |

Reference language: IEninsh 'I
Cancel
<¢ Back

LCancel

Figure 8-1 Creating a project
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8.2 Language setting and file management

Operating sequence to edit a project

116

1.
2.

4.

Start RCS802 on the PC.

Select the Toolbox version in the menu under "Settings" > "Toolbox" > "Select Version

And Project" and press the "Project" button (1).

Select the project to be edited in the project overview (4) and press "Modify".

Select Project From Toolbox: toolbox 802d_sl-¥010400!

[ Modified Date

Thu, Jun 28, 2007
Tue, Jun 05, 2007

<<Back | [

| Hew
oty |

Remave
Impart

1x

Modify

LCancel |

Figure 8-2

Dialog box "Select Project"

Modify the project “TESTBEISPIEL™

Additional awvailable
laniguages:

Chineze trad.

Czech

Dutch

Finriizh Add
French

Hungariah

Ikalian
Polish u Shove

Fortuguese
Romanian
Spanizh
Swedizh

Languages in the
project:

Englizh
German

Reference language: I Englizh

Figure 8-3  Editing a project

In the subsequent menu display, you can add languages to or remove languages from

the project.
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8.2 Language selting and file management

8.2.2 Managing the HMI online help

8.2.21 Overview, managing the HMI online help

To edit the HMI online help, in the main screen menu click "Extras" > "Toolbox Manager" >
"Generate Helpsystem".

Generate Helptext

The languages of the active toolbox project and their help files are displayed in the dialog
box "Generate Helptext".

You can extend or remove existing help files and create new help files.

Further, the help system can be generated and loaded into the control.

Generate Helptext {Project: MACHI ﬂ

-3 HLPTT -

-1 DEU
- e

Aidd Text File |
[elete Test File |
Edit Text File |

LI Generate Helplextl

Transfer ta 802 | Close |

Figure 8-4  Dialog box "Generate Helptext"

Supplementing own help texts

A new help file is created in the selected language and opened with a text editor by clicking

on "Add Text File". Add your new help subjects. Save the changes before closing the text
editor.

Changing existing help texts

In the dialog box "Generate Helptext", select the file to be changed and click on "Edit Text

File". The help file is opened in a text editor. Make the changes and save these before
closing the text editor.
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8.2 Language setting and file management

8.2.2.2 Transferring help texts to the SINUMERIK 802D sl

Operating sequence
. Ensure that the RCS802 is connected to the SINUMERIK 802D sl.

118

1
2. Select the language to be transferred.
3.
4

. To start transfer of the help texts, click on "Transfer to 802".

In the "Generate Helptext" dialog box, click "Generate Helptext".

It can take several seconds to update the HMI.

If the dialog box "Confirm overwriting of files" is displayed, acknowledge this by clicking
on "Yes".

Confirm overwriting of files x|

F:\\hlphhelp_ar.eng
File ar directory exists already!
Ovwenarite?

Vesdll | Mo | wosr | cencel |

Figure 8-5  Dialog box "Confirm overwriting of files"

After the help texts have been transferred, a prompt will ask if you would like to open a
"logfile". Click "Yes".

bMiman X|
p Write start-up-data to Sinumerik 8020 successFull,
S

For Further information see the logfile.
Cpen logfile »

i Mein |

Figure 8-6  Open logfile prompt

You can see which help texts have been transferred. Click "OK".

x|
=
Kopieren won D ateien
bruzerssinumerik rcstempihelp_ar.eng OF
Kopieren vaon D ateien
bruzerssinumerik resitempihelp_ar.eng OF
Kopieren won D ateien
|b Swzerhsinumerik\resitempihelp_ar.csy DK

Figure 8-7  Lodfile
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8.3 Setting the technology

8. After the HMI online help has been successfully updated, acknowledge the dialog box
"Write help-text file to SINUMERIK 802D successful" with "OK".

HMLman x|

-
\!]) Write help-text File to Sinumerik 8020 successhull,

Figure 8-8  Dialog box "Write help-text file to SINUMERIK 802D successful"

8.3 Setting the technology

Note

The SINUMERIK 802D sl is delivered with default machine data. In the next step, the
appropriate setup file must be loaded from the toolbox into the control system.

The following technology can be configured using setup files:
® Turning

o Milling

® Cylindrical grinding

® Surface grinding

® Nibbling

From the installed toolbox, the setup file relevant for the technology is to be used in
conjunction with the control system variant (value, plus, pro).

The setup file must be loaded during the first commissioning after booting of the control
system, but prior to the general configuration.

Note

Please always observe the readme file supplied with the "Toolbox". It provides up-to-date
information.

Turning, milling, grinding, nibbling
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8.3 Setting the technology

Note

The file sgud*.ini is available in the toolbox directory "Techno". This file can be downloaded if
needed in the application. The GUD definitions are activated at the end of the loading
procedure. Here the following values are deleted:

Global user data (GUD)

Tool compensation data
Protection zones

R parameters

Work offsets/FRAME
Leadscrew error compensation

Before loading, back up the data on the control as described in External data backup
(Page 425)(and following pages) and reload it afterwards!

Turning configuration

120

e setup_T.arc

Contains the complete setup for the turning technology, including standard cycles
setTra_T.arc

Contains the complete setup for the turning technology, including standard cycles with a
second spindle for the options TRANSMIT, TRACYL and the use of milling cycles.
Note: Only load one of the two setup files.

trafo_T.ini

Text file - only for the turning technology. These settings are supplemented by the turning
technology with machine data for the second spindle and for the options
TRANSMIT/TRACYL.

Note: If you use milling cycles, load the cycles.spf file into the control system.

Turning, milling, grinding, nibbling
Operating Instructions, 11/2012, 6FC5397-0CP10-8BAO



Initial start-up

8.3 Setting the technology

e trafo_Mx.ini

Text file for milling applications on the lathe. These settings are supplemented by the
lathing technology with machine data for the second spindle and for the option TRACYL.

— trafo_MA.ini: For rotary axis A
— trafo_MB.ini: For rotary axis B

— trafo_MC.ini: For rotary axis C

Note

You can find the trafo_MA.ini, trafo_MB.ini, and trafo_MC.ini files in the toolbox under
the path: .../Toolbox / 802D_sl/V.../Techno/Milling/Config_Siemens.

o setlSO_T.arc

Binary file for switching from SIEMENS mode to ISO mode turning (B code) with
simulation axes and spindle

® jsoTra_T.arc

Binary file for switching from SIEMENS mode to ISO mode turning (B code) with second
spindle

® |SO_A_T.ini
Text file for switching from ISO mode B code to ISO mode A code
e |SO_C_T.ini
Text file for switching from ISO mode B code to ISO mode C code
e |SO_B_T.ini
Text file for switching back from ISO mode A code or C code to B code
® turnG22.ini
Text file for switching on the function "STORED STROKE CHECK FUNCTION".
® setup_Tplus_MM.arc and setup_Tpro_MM.arc

Configuration files for Manual Machine Plus Turning

Milling configuration
® setup_M.arc
Contains the complete setup for the milling technology, including standard cycles
® setlISO_M.arc

Binary file for switching from SIEMENS mode to ISO mode milling with simulation axes
and spindle

® |SOG70_M.ini (to use G70/G71 for INCH/METRIC)

Text file allowing the function G70/G71 to be used for INCH/METRIC switchover in ISO
mode milling as well

Turning, milling, grinding, nibbling
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8.3 Setting the technology

o millG22.ini
Text file for switching on the function "STORED STROKE CHECK FUNCTION"
® mold.ini

Contains standard presettings for mold making applications (only for SINUMERIK 802D sl
pro)

Cylindrical grinding configuration:
e setup_G_C.arc

Contains the complete setup for the external cylindrical grinding technology with
Cartesian X-Z axes, including standard cycles

e setup_G_C_inc.arc

Contains the complete setup for the external cylindrical grinding technology with non-
Cartesian X-Z axes (inclined axis with fixed angle), including standard cycles

Surface grinding configuration
e setup_G_S.arc

Contains the complete setup for the surface grinding technology, including standard
cycles

Nibbling configuration
e setup_N.arc
Contains the complete setup for the nibbling technology with mechanically coupled die
e setup_N_MC.arc

Contains the complete setup for the nibbling technology with die coupled via servo axis

Configuration ADI 4
® adi4.ini (in directory ..\SPECIAL)

Machine data for setting up analog setpoint output via ADI4.

Sequence of operations
e Make the connection between the PG/PC and the control system (CNC operator panel).

® Turn on the control system and wait until the control system has completed its booting
sequence without errors. In the <SYSTEM> operating area, set the password to
protection level 2 or higher:

SYSTEM
JA
ALARM

Turning, milling, grinding, nibbling
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e Start RCS802 on the PG/PC and use the following button to make the connection
between the PG/PC and the control system:

-

® Copy/paste the icon for the setup file to the "Data" folder on drive A of the 802D sl.

If the toolbox has been installed in the default directory, the setup files can be found, for
example, under

C:\Program Files\Siemens\Toolbox
802D_sI\V01xxyyzzZ\TECHNO\[Technology]\CONFIG_xx\[Version].

® During transfer, the NCK is automatically powered up several times, and the HMI is
restarted once the transfer is complete.

® The SINUMERIK 802D sl is now preset to the required technology.

8.4 Activate "User function" softkey

A softkey is reserved for integrating user dialogs in the operating areas <POSITION>,
<OFFSET PARAMETER> and <SYSTEM>.

The softkey displays, as default, the "User function" text.

The softkey is automatically activated when loading script files, and is linked with the
corresponding script. The script files are in the following directory:

F:\appl\

Changing a softkey text

You can change the softkey text for the operating areas <POSITION>, <OFFSET
PARAMETER> and <SYSTEM>.

Enter your own text in the "<menu>" tag after the "caption" attribute.

Example

<menu>
<menu hame="main" caption="my%softkey>

</menu>

Turning, milling, grinding, nibbling
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<POSITION> operating area

The following files are available for the <POSITION> operating area:

File name Operating mode Softkey Menu name
ma_jog.xml JOG Horizontal softkey 6 main
ma_mda.xml MAD Horizontal softkey 1 main
ma_auto.xml AUTO Horizontal softkey 6 main

<OFFSET PARAMETER> operating area
The following file is available for the <OFFSET PARAMETER> operating area:

File name Softkey Menu name

pa.xml Horizontal softkey 4 main

<SYSTEM> operating area

The following file is available for the <SYSTEM> operating area:

File names Softkey Menu name

dg.xml Horizontal softkey 8 main

Example

To exit the user function, use the "close_from" tag.

<DialogGui>

<menu name = "main">

<open_form name = "main_pa_add_screen_form" />

<softkey_ok>

<!-- Close form has to be used to return to the standard operating area. -->

<close_form />

</softkey_ok>

</menu>

<form name = "main_pa_add_screen_form" xpos ="12" ypos="100" width="500" height="240">

<init>

<caption>additional screen parameter (pa.xml)</caption>

<data_access type="true" />

<control name = "c1" xpos = "322" ypos = "34" refvar="nck/Channel/Parameter/R[0]" hotlink="true" />
<control name = "c2" xpos = "322" ypos = "54" refvar="nck/Channel/Parameter/R[1]" hotlink="true" />
<control name = "c3" xpos = "322" ypos = "74" refvar="nck/Channel/Parameter/R[2]" hotlink="true" />
<control name = "c4" xpos = "322" ypos = "94" refvar="nck/Channel/Parameter/R[3]" hotlink="true" />

Turning, milling, grinding, nibbling
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<control name = "¢5" xpos = "322" ypos = "114" refvar="nck/Channel/Parameter/R[4]" hotlink="true" />
<control name = "c6" xpos = "322" ypos = "134" refvar="nck/Channel/Parameter/R[5]" hotlink="true" />
<control name = "c7" xpos = "322" ypos = "154" refvar="nck/Channel/Parameter/R[6]" hotlink="true" />
<control name = "c7" xpos = "322" ypos = "154" refvar="nck/Channel/Parameter/R[6]" hotlink="true" />
<control name = "c8" xpos = "322" ypos = "174" refvar="nck/Channel/Parameter/R[7]" hotlink="true" />
<control name = "c9" xpos = "322" ypos = "194" refvar="nck/Channel/Parameter/R[8]" hotlink="true" />
<control name = "c10" xpos = "322" ypos = "214" refvar="nck/Channel/Parameter/R[9]" hotlink="true" />
</init>

<paint>

<text xpos = "23" ypos = "34">R parameter 0</text>

<text xpos = "23" ypos = "54">R parameter 1</text>

<text xpos = "23" ypos = "74">R parameter 2</text>

<text xpos = "23" ypos = "94">R parameter 3</text>

<text xpos = "23" ypos = "114">R parameter 4</text>

<text xpos = "23" ypos = "134">R parameter 5</text>

<text xpos = "23" ypos = "154">R parameter 6</text>

<text xpos = "23" ypos = "174">R parameter 7</text>

<text xpos = "23" ypos = "194">R parameter 8</text>

<text xpos = "23" ypos = "214">R parameter 9</text>

</paint>

</form>

</DialogGui>
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8.5 Input of the machine data

Overview

The most important machine data of the individual subareas are listed here to assist you.
The detailed description of the machine data and interface signals is given in the Parameter
Manual with cross-references to the section on function description.

Note

The machine data is preset by loading the technology files in such a manner that a change
to the values is only required in exceptional cases.

Entering the machine data (MD)
Before you can enter the machine data, the password for protection level 2 must be set.

Use the relevant softkey to select the following machine data areas and to change the
machine data if necessary:

® General machine data MD10000 to 19999
® Channel machine data MD20000 to 29999
® Axis machine data MD30000 to 39999
® Display machine data MD1 to 999
® Setting data
— General setting data
— Channel-specific setting data
— Axis-specific setting data
® Drive machine data r0001 to r9999 (read-only)
p0001 to p9999 (read/write)

The data you have entered are written to the data memory immediately. An exception is the
drive machine data. To save the drive machine data permanently, set the parameter p971 in
the SINAMICS for each individual drive object separately or set p977 of the CU_I to "1" and
wait until it is reset automatically. If you forget to save the data, the old data is effective again
after the next drive reset.

The machine data is activated depending on the machine data property "Activated".

Turning, milling, grinding, nibbling
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8.6 Activating the high-speed digital inputs/digital outputs

8.6 Activating the high-speed digital inputs/digital outputs

Setting the Machine Data

The high-speed digital inputs/outputs are activated using the following machine data:

MD10350
MD10360
MD10366
MD10368

Example

$MN_FAST_DIG_NUM_INPUTS
$MN_FAST_IO_DIG_NUM_OUTPUTS

$MN_HW_ASSIGN_DIG_FASTINIO]

$MN_HW_ASSIGN_DIG_FASTOUT[0]

The example describes the use of NCK inputs/outputs ($A_IN[9-16]; $A_OUT[9-16]) via

MCPA.

The machine data MD10350 and MD10360 will be or are already set to 2. The machine data
MD10366 and MD10368 must be input as follows (MCPA module as optional module 1 of
the local bus):

4. Byte: 00  Segment number for LOCALBUS

3. Byte: 01 Module number (MCPA)

2. Byte: 01 Interface-module number

1. Byte: 01 I/O byte number

Table 8- 1 Example of machine data setting
Machine data Value Explanation
MD10350 | $MN_FAST_IO_DIG_NUM_INPUTS 2 Number of input bytes *)
MD10360 | $MN_FAST_IO_DIG_NUM_OUTPUTS |0x2 Number of output bytes *)

MD10366

$MN_HW_ASSIGN_DIG_FASTIN[O]

0x00 01 01 01

Hardware assignment
MCPA

MD10368

$MN_HW_ASSIGN_DIG_FASTOUTI0]

0x00 01 01 01

Hardware assignment
MCPA

*) The first I/O byte is reserved for SINAMICS.

The example shows that a total of 2 bytes for inputs/outputs are available.

A value of 2 for the input byte (analog output byte) means:
e 1x SINAMICS input/output byte

® 1x customer-specific input/output byte

Turning, milling, grinding, nibbling
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8.7 Setting the PROFIBUS addresses

As the MCPA inputs/outputs are always assigned to permanent PCU 1/O addresses within
part programs, they can be addressed bit-by-bit on a customer-specific basis as follows:

e Inputs: $A_IN[9] ... $A_IN[16]
e Outputs: $A_OUT[9]...$A_OUT[16]

N100 R1= SA IN[9] ; Reading digital input 1 of the MCPA module
N200 $A OUT[1l6] = 1 ; writing a 1 on the last digital output of the MCPA module
N300 R2=$A OUT[16] ; Reading of the output Bit8

The SINAMICS inputs/outputs are addressed via the following bits:
e Inputs: $A_IN[1]...5A_IN[8]
e OQutputs: $A_OUT[1]...$A_OUT[8]

Note

Where PCU digital inputs/outputs are being used in a component configuration (without
SINAMICS drive modules), NCK inputs/outputs ($A_IN[1-8]; $A_OUT[1-8]) can only be
used under certain circumstances.

In this case please contact the hotline (see Preface "Technical Support").

8.7 Setting the PROFIBUS addresses

Each bus node must be uniquely identified by means of the assignment of a PROFIBUS-DP
address on the PROFIBUS-DP. Each PROFIBUS-DP address must be assigned only once
on the bus.

Table 8- 2 Setting the PROFIBUS address

MD11240[2] PROFIBUS node (slave) PROFIBUS
address
0 PP module 1 9
PP module 2 8
PP module 3 7
Additional preconfigured PROFIBUS node: DP-DP coupler 6

PCU
The PCU is the master on the PROFIBUS. The address cannot be changed

Turning, milling, grinding, nibbling
128 Operating Instructions, 11/2012, 6FC5397-0CP10-8BA0




Initial start-up
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PP 72/48

The PP 72/48 1/0O module is the slave on the PROFIBUS. max. three PP modules can be
connected. The PROFIBUS-DP address is set using DIL switch S1 (on the PP module). Use
a screwdriver to set the PROFIBUS-DP address. It results from adding the switches that are
in the "ON" position (left).

Example: PROFIBUS-DP address = 9

1+8=9
L PN 1m|
2'2) 2
2%(4) 3 [
2%8) A | 8
24(16) ST
2532) 6 ]
25(64) 71
No function R

Figure 8-9  Setting the PROFIBUS-DP address on PP72/48

Table 8-3  Setting the PROFIBUS address on the PP72/48

PROFIBUS address DIL switch S1 (PP module)

9 (default setting) 1+4=0N

(PP module 1) 2+3+5+6+7+8=0FF

8 4 =0N

(PP module 2) 1+2+3+5+6+7+8=0FF
7 1+2+3=0N

(PP module 3) 4+5+6+7+8=0FF

Note

You will need to shut down and restart in order to apply the new PROFIBUS node address.
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DP/DP coupler

130

Using three PP72/48 1/0 modules

If three PP72/48 1/O modules are used, the assignment of the input/output bytes will be as
follows:

Table 8-4  Assignment of the input/output bytes

1. PP 72/48 1/0 module, PROFIBUS-DP address 9

Connector X111 X222 X333
Input byte 0...2 3..5 6...8
Output Byte 0...1 2.3 4.5
2. PP 72/48 1/0 module, PROFIBUS-DP address 8

Connector X111 X222 X333
Input byte 9..11 12...14 15...17
Output Byte 6...7 8...9 10...11
3. PP 72/48 1/0 module, PROFIBUS-DP address 7

Connector X111 X222 X333
Input byte 18...20 21...23 24...26
Output Byte 12...13 14...15 16...17

The DP/DP coupler is the slave on the PROFIBUS. One DP/DP coupler can be connected at
the most. The PROFIBUS-DP addresses are set via the DIL switch on the DP/DP coupler.
Use a screwdriver to set the PROFIBUS-DP address. It results from adding the switches that
are in the "ON" position.

PROFIBUS-DP address 6 must be set at the DP/DP coupler on the part of the
SINUMERIK 802D sl (network 1 = DP1 — switch 2+4 on). The second address (network 2 =
DP2) is user defined.

On the part of the 802D, first 16-byte digital inputs and then 16-byte digital outputs are
parameterized by the fixed parameterization in the DP coupler. In the 802D sl, these are
assigned to input bytes 27 - 42 or output bytes 18 - 33.

Thus on the second side of the DP/DP coupler, you must mirror that by first setting the 16-
byte digital outputs and then the 16-byte digital inputs. You are free to decide on which
input/output bytes you place these in your control system. (see the SIMATIC DP/DP Coupler
Manual)

You can test the function briefly in SINUMERIK 802D sl under System/PLC Status.
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8.8 Starting Up the PLC
Table 8-5  Setting the PROFIBUS address on the DP/DP coupler
PROFIBUS address DIL switch DP1 (SINUMERIK 802D sl) network 1
6 2+4=0N
PROFIBUS address DIL switch DP2 (SINUMERIK 802D sl) network 2
can be freely selected. can be freely selected.

If the DP/DP coupler is used, the assignment of the input/output bytes will be as follows:

Table 8-6  Assignment of the input/output bytes

DP/DP coupler network 1, PROFIBUS-DP address 6
Input bytes 27 ... 42 (16 byte)
Output bytes 18 ... 33 (16 byte)

Changing the PROFIBUS-DP address

You can change the PROFIBUS-DP address setting at any time. However, if you do change
the PROFIBUS-DP address setting, you will need to disconnect and reconnect the 24 V DC
power supply in order to apply it.

See also
Digital inputs/outputs (Page 31)

8.8 Starting Up the PLC
After the PROFIBUS addresses have been set up, a PLC user program is executable. This
PLC user program is needed for further commissioning. This program is loaded using the
programming tool.

See also

Starting Up the PLC (Page 295)
Programming Tool PLC802 (Page 296)

PLC application Download/Upload/Copy/Compare (Page 327)
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8.9 Startup of drives (SINAMICS)

8.9

See also

132

Startup of drives (SINAMICS)

The SINUMERIK 802D sl is used to commission the SINAMICS S120 drives via the HMI.

Note
Views

Various items of drive data relating to the Control Unit, Active Line Module, Motor Module,
etc., drive objects are preassigned using a special mechanism that forms part of first startup
in accordance with the requirements of a SINUMERIK 802D sl deviating from the SINAMICS
standard.

The parameters affected are listed in file "SINAMICS_Delta_sichten.txt". which is included in
the Toolbox.

Among other things, this affects the following machine data:

SERVO:

Message frame 116 is preassigned to P922

2000 is preassigned to P857

P951 is set to HiddenMacro (should not be displayed)

The value range for P1520 is restricted to between 0 and 10,000,000
The value range for P1521 is restricted to between -10,000,000 and O
0 is preassigned to P1780

1 is preassigned to P2038

P8750 is set to Factory access level

7841 (fault number) is preassigned to P2100[0], and 3 is preassigned to P2101[0]
(therefore, OFF3 for fault 7841)

Commissioning the drives via HMI (Page 331)
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8.10 Set the axis/spindle-specific machine data.

Setpoint/actual value marshaling

Axis machine data MD30130 $MA_CTRLOUT_TYPE can be used to switch the setpoint
output between simulation and SINAMICS drive. MD30240 $MA_ENC_TYPE can be used to
do the same for the actual-value input.

Table 8-7  Setpoint/actual value marshaling

Machine data Simulation Normal operation
MD30130 Value =0 Value = 1
Simulation In this case, the setpoint signals are output via
Profibus.
MD30240 Value =0 Value = 1 (INCR) or 4 (EnDat)
Simulation In this case, the actual values are read in via Profibus.
Note

For simulation, MD30130 and MD30240 must be set to a value of "0".

To enable the relevant NC axis to assign its setpoint to the appropriate SINAMICS drive,
while ensuring that the actual values are returned from this SINAMICS drive, parameters
must be assigned for the machine data MD30110 $MA_CTRLOUT_MODULE_NR and
MD30220 $MA_ENC_MODULE_NR.

The following applies for the maximum configuration of 6 axes with Active Line Module:

Table 8- 8 maximum configuration

Axis Drive number SINAMICS object no.
MD30110
MD30220

SP 1 3

X1 2 4

Y1 3 5

Z1 4 6

A1 5 7

PLC axis 6 8

If this setting does not match the order in the drive group (the order of the DRIVE-CLIQ
connections corresponds to the order of the SINAMICS object no., here: 1. CU, 2. ALM, 3.
Spindle, 4. X1 axis, 5. Y1 axis, 6. Z1 axis, 7. A1 axis, 8. PLC axis), the data must be adapted
accordingly.
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134

Example 1:

Milling machine with three axes and one spindle.

® The technology data block (setup_M.arc) has been loaded.

® The bus configuration has been selected with MD11240[2] = 0.

® Axis machine data MD30110 $MA_CTRLOUT_MODULE_NR and
MD30220 $MA_ENC_MODULE_NR are adapted as follows.

Milling machine

Table 8-9  Adapting the axis machine data for the milling machine

Axis Drive number Sinamics object no.
MD30110
MD30220

X1 2 4

Y1 3 5

Z1 4 6

SP 1 3

e Set the PB addresses and object no. of the drives as specified in the table above. Since
the 5th axis (A1) is not used, MD20070 $MC_AXCONF_MACHAX_USEDI[4]=0 must be
parameterized. This will remove the axis from the configuration of the NC.

Example 2:

Lathe with two axes and one spindle/two spindles.

® The technology data block (setup_T.arc) has been loaded.

® The bus configuration has been selected with MD11240[2] = 0.

® Axis machine data MD30110 $MA_CTRLOUT_MODULE_NR and
MD30220 $MA_ENC_MODULE_NR are adapted as follows.

Table 8- 10  Adapting the axis machine data

Axis Drive number Sinamics object no.
MD30110
MD30220

X1 2 4

Z1 3 5

SP 1 3

A1 4 6

e Set the PB addresses and object no. of the drives as specified in the table above. Since
the 5th axis (A1) is not used, MD20070 $MC_AXCONF_MACHAX_USEDI[4]=0 must be
parameterized. This will remove the axis from the configuration of the NC.
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8. 10 Set the axis/spindle-specific machine data.

8.10.1 Default settings of the axis machine data for feed axes

The following machine data list summarizes all default data or their recommended settings
with SINAMICS S120 drives connected.

Once they have been set, the axes are ready to traverse, and only a fine adjustment
(reference point approach, software limit switches, position controller optimization, speed
feedforward control, lead error compensation,...) must be performed.

References
SINUMERIK 802D sl Function Manual

Note

For feed axes, only parameter set 1 = index [0] is used. Index [1] ... [5] must only be
parameterized when using the parameter set changeover function, G331 "Rigid tapping", or
G33.

Table 8- 11  Default settings of the axis machine data for feed axes

MD Name Default Unit Remarks
value

31030 |$MA_LEADSCREW_PITCH 10 mm Leadscrew of the ballscrew
Load gear transmission ratio
Revolutions of the ballscrew

31050 | $SMA_DRIVE_AX_RATIO_DEN

—

31060 |OM 1 Motor revolutions
$MA_DRIVE_AX_RATIO_NU
MERA
32000 | $MA_MAX_AX_VELO 10000 mm/min | Maximum axis velocity
32300 | $MA_MAX_AX_ACCEL 1 m/s2 Maximum axis acceleration
34200 |$MA_ENC_REFP_MODE 1 1: Incremental encoder
Motor order no: 1FXB6XXX-XXXXX-
XAXX

0: EnDat encoder
Motor order no: 1FX6XXX-XXXXX-
XExx

36200 | SMA_AX_VELO_LIMIT 11500 mm/min | Threshold value for velocity
monitoring; setting rule:
MD36200 = 1.15 x MD32000
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Example:

Motor with incremental encoder
Gear ratio: 1:2

Leadscrew pitch 5 mm

Max. axis speed 12 m/min
Max. axis acceleration 1.5 m/s2 ]
Machine data settings:
MD31030 =5
MD31050 = 1
MD31060 = 2
MD32000 = 12000
MD32300 = 1.5
MD36200 = 13800

The axis can now be traversed. The direction of movement can be reversed with
MD32100 $MA_AX_MOTION_DIR = 1 or —1 (without affecting the control direction of the
position control).

8.10.2 Default settings of the axis machine data for the spindle

With SINUMERIK 802D sl, the spindle is a subfunction of the entire axis functionality. The
machine data of the spindle can, therefore, be found among the axis machine data
(MD35xxx).

For this reason, data must also be entered for a spindle; this data has already been
described in conjunction with the start-up of feed axes.

The following variants are offered for the spindle drive:

e Digital spindle drive with motor encoder

e Digital spindle drive with motor encoder and directly mounted encoder
® Analog spindle drive with directly mounted encoder

® Analog spindle without encoder

Note

For spindles without gearbox stage changeover, only gearbox stage 1 = index [1] is taken
into account;

index [1] ... [5] must only be parameterized when using the gearbox stage changeover
function.
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Table 8- 12  Default settings of the axis machine data for the spindle

8. 10 Set the axis/spindle-specific machine data.

MD Name Default Unit Remarks
value
30200 | SMA_NUM_ENCS 1 0: spindle without speed
actual-value encoder (AM
mode = operation without
encoder)
1: spindle with speed actual-
value encoder integrated into
the motor (1PH7 motor)
Load gear transmission ratio
31050 | SMA_DRIVE_AX_RATIO_DENOM[ |1 Load revolutions
31060 | 1] 1 Motor revolutions
$MA_DRIVE_AX_RATIO_NUMERA
(1]
35100 | SMA_SPIND_VELO_LIMIT 10000 rom Maximum spindle speed
35130 | SMA_GEAR_STEP_MAX_VELO_LI | 500 rpm Max. speed in gear stage 1
MIT[1]
35200 | SMA_GEAR_STEP_SPEEDCTRL_ |30 rev/s? Acceleration in the speed
ACCEL[1] control mode
36200 | SMA_AX_VELO_LIMIT 6 mm/min, | Velocity monitoring threshold
rpm value

Digital spindle drive with spindle actual-value encoder integrated into the motor

Parameterize the machine data listed in the previous table.

Example:

Motor with incremental encoder
Gear ratio: 1:2

max. spindle speed 9000 rpm
max. spindle acceleration 60 rev/s2
Machine data settings:
MD30200 = 1

MD31050 = 1

MD31060 = 2

MD35100 = 9000

MD35130 = 9000

MD35200 = 60

MD36200 = 9900
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8. 10 Set the axis/spindle-specific machine data.

For the spindle, it can be necessary to adapt the following additional machine data.

Table 8- 13  Additional machine data

MD Name Default Unit Recommendation/remark
value
34000 | $MA_REFP_CAM_IS_ACTIVE 1 0: without reference point cam
34060 | SMA_REFP_MAX_MARKER_DI |20 Degr. 720_ = two spindle revolutions
ST

34110 | SMA_REFP_CYCLE_NR 1..5 0: The spindle is not involved in
channel-specific referencing.

35300 | $MA_SPIND_POSCTRL_VELO |500 rpm

36000 | SMA_STOP_LIMIT_COARSE 0.04 Degr. 0.4

36010 | SMA_STOP_LIMIT_FINE 0.01 Degr. 0.1

36030 | SMA_STANDSTILL_POS_TOL 0.2 Degr. 1

36060 | SMA_STANDSTILL_VELO_TOL |0.0139 Rpm 1 (interface signal "Axis/spindle
stopped"
V390x0001.4)

36400 | $MA_CONTOUR_TOL 1 Degr. 3

Digital spindle drive with motor encoder and directly mounted spindle actual-value encoder (TTL)

Operating a second measuring system requires the following machine data settings.

Table 8- 14 Machine data to be set

MD

Name

Value

Recommendation/remark

30220

$MA_ENC_MODULE_NRJ[0]

3

"3

Here you must enter a module number to
which the measuring system is connected
for the second measuring system (e.g.,

30230

$MA_ENC_INPUT_NR[0]

the
con

DRIVE-CLIQ slot on the module to which

second measuring system has been
nected

32110

$MA_SENC_FEEDBACK_POL[0]

1
N

If necessary, swap the counting direction

Analog spindle with spindle actual-value encoder

Hardware prerequisite:
The MCPA module must be available. (see Chapter "Connecting an analog spindle")

Table 8- 15 Machine data settings for analog spindle

Machine data Value | Explanation
MD30100 $MA_CTRLOUT_SEGMENT_NR 0 Addressing local segment (onboard)
MD30110 $MA_CTRLOUT_MODULE_NR 1 Module No. 1
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Machine data Value | Explanation

MD30120 $MA_CTRLOUT_NR 1 Output No. 1

MD30130 $MA_CTRLOUT_TYPE 1 real standard output
MD30134 $MA_IS_UNIPOLAR_OUTPUT 0 0: bipolar; >0: Unipolar
MD32250 $SMA_RATED_OUTVAL 100 100% control (10 V)
MD32260 $MA_RATED_VELO 3300 cause this speed
MD30230 SMA_ENC_INPUT_NR 2 Input No. 2 (2nd encoder)

Since the MCPA module does not have an encoder connection, it is only possible to use an
encoder if it is available as a 2nd encoder of a SINAMICS axis. This 2nd encoder must be
configured within SINAMICS in such a manner that it is contained in the message frame and
is thus available to the controller.

Analog spindle without spindle actual-value encoder

For an analog spindle without an encoder, the same machine data apply as for an analog
spindle with a directly mounted encoder, but MD30240 must be set to zero.

Analog spindle (unipolar) for SINUMERIK 802D sl
MD30134 = 1 unidirectional D/A value type "1"
MD32100 = 1 positive assignment, no inversion

MD32100 = -1 positive assignment, inversion

Machine data Direction of spindle Voltage Setpoint VB38020004
rotation display

30134 =1 32100 =1 Spindle CW >0 - Bit 6 = 1
Spindle CCW >0 + Bit7=1

30134 =1 32100 =-1 | Spindle CW >0 - Bit6 =1
Spindle CCW >0 + Bit7=1

MD30134 = 2 unidirectional D/A value type "2"
MD32100 = 1 positive assignment, no inversion

MD32100 = -1 positive assignment, inversion

Machine data Direction of spindle Voltage Setpoint VB38020004
rotation display

30134=2 |32100=1 | Spindle CW >0 - Bit6 =1
Spindle CCW >0 + Bit 7 =1

30134=2 |32100=-1 | Spindle CW >0 - Bit6 = 1
Spindle CCW >0 + Bit7 =1

Turning, milling, grinding, nibbling
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8. 10 Set the axis/spindle-specific machine data.

Example: Configuration for 3 axes with an analog spindle

Output of an analog setpoint for a spindle drive for connecting a converter (e.g.,
MICROMASTER). With software release 01.01, connection is possible via the MCPA

module.

* SINAMICS S120:
ALM; 1-axis module; 1-axis module; 1-axis module

¢ MICROMASTER:
MM440

Table 8- 16 Machine data for the example

MD Name X |Y |Z |SP |Remarks

30100 $MA_CTRLOUT_SEGMENT_NR 5 |5 |5 |0 local bus segment for analog

30110 $MA_CTRLOUT_MODULE_NR 2 |3 |4 Module order

30120 $MA_CTRLOUT_NR 1 1 1 1 Setpoint output on drive
module/module

30130 $MA_CTRLOUT_TYPE 1 1 Output value of the setpoint
values

30134 $MA_IS_UNIPOLAR_OUTPUT 0O (0 |0 |O The setpoint output is unipolar

30200 |$MA_NUM_ENCS 1 Number of encoders

30220 $MA_ENC_MODULE_NR 2 |3 |4 |3 Transport module (the SMC30
module is connected to the
axis module of the Y axis)

30230 $MA_ENC_INPUT_NR 1 1 1 2 Input on the drive module
(X202)

30240 $SMA_ENC_TYPE 4 1 1 1 Encoder kind

32250 $MA_RATED_OUTVAL (spindle) 80 Rated output voltage 8 V at
Umaxlmin

32260 $MA_RATED_VELO (spindle) 3200 Rated motor speed at 8 V

Thereafter, set the following machine data:

Table 8- 17  Additional machine data

MD Name Default value | Recommendation/remark

11240[2] | $MN_PROFIBUS_SDB_NUMBER |0

13060[2] |$MN_DRIVE_TELEGRAM_TYPE 116 Standard message frame type for
Profibus-DP
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8. 10 Set the axis/spindle-specific machine data.

If the transport module is the 3rd axis (example: Y).

Table 8- 18 Additional machine data

MD Name Default Unit Recommendation/Remark
value
34000 | SMA_REFP_CAM_IS_ACTIVE 1 0: without reference point cam
34060 | SMA_REFP_MAX_MARKER_DI |20 Degr. 720_ = two spindle revolutions
ST

34110 | SMA_REFP_CYCLE_NR 1..5 0: The spindle is not involved in
channel-specific referencing.

35300 | $MA_SPIND_POSCTRL_VELO |500 Rpm

36000 | $MA_STOP_LIMIT_COARSE 0.04 Degr. 0.4

36010 | $MA_STOP_LIMIT_FINE 0.01 Degr. 0.1

36030 | $MA_STANDSTILL_POS_TOL 0.2 Degr. 1

36060 | $MA_STANDSTILL_VELO_TOL |0.0139 Rpm 1 (interface signal "Axis/spindle
stopped"
V390x0001.4)

36400 | SMA_CONTOUR_TOL 1 Degr. 3

8.10.3 Analog axis/spindle with TTL encoder via ADI4

Properties

An ADI4 module (Analog Drive Interface for 4 Axes) is an interface module which can be
used to operate up to four drives with an analog setpoint interface on the equidistant
PROFIBUS-DP.

Communication between the controller and the ADI4 takes place via an ADI4-specific
message frame type which, in addition to digital input/output data, also contains a message
frame type (standard message frame 3) for each drive, specified according to a PROFIDrive
profile.

As part of cyclic DP communication, the actual drive values (encoder values) are transferred
from the ADI4 module to the controller via the PROFIBUS-DP, and the speed setpoints
calculated by the controller are transferred to the ADI4 module.

The transferred speed setpoints are then output from the ADI4 module to the drives as
analog values.
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8. 10 Set the axis/spindle-specific machine data.

SINUMERIK 802D sl with ADI4 module

References

Parameterization

142

Up to 4 drives with an analog setpoint interface can be controlled by an ADI 4. A maximum
of six 5 V TTL square wave signal encoders, both rotary and linear, can be connected to the
SINUMERIK 802D sl using up to two ADI 4 modules.

Note

If one ADI 4 is used, all axes must be operated on an analog basis. Mixed operation
involving both ADI 4 and SINAMICS is not possible.

The fixed assignment of the axes to the connectable measuring systems is selected via
MD11240[0] $MN_ PROFIBUS_SDB_NUMBER.

The following tables in the "Configuration" section describe the configuration of the
assignment of the connectable TTL encoders:

® For setting MD11240[0]=1 -> Table "MD11240[0]=1"
® For setting MD11240[0]=2 -> Table "MD11240[0]=2".

Product manual "ADI4 - Analog drive interface for 4 axes"

The DRIVE READY signals for every connected axis need to be connected to X6-2 pins 8 to
11 on the ADI 4.

To operate an ADI 4 module on a SINUMERIK 802D sl, it is necessary to load adi4.ini into
the control system. (see directory...\Siemens\Toolbox 802D_sI\Vxxxxxxxx\Special\adi4.ini)

The following machine data must also be checked for each connected axis:
e MD30110[0] $MA_ CTRLOUT_MODULE_NR
Setpoint: Drive/module number
e MD30220[0] $SMA_ENC_MODULE_NR
Actual value: Drive module/measuring circuit number
e MD30240[0] $SMA_ENC_TYPE
Actual value: Encoder type
e MD31020[0] $MA_ENC_RESOL
Encoder pulses per revolution
e MD32250[0] $MA_ RATED_VALUE
e MD32260[0] $SMA_ RATED_VELO
e MD36700 $MA_DRIFT_ENABLE
e MD32110[0] $MA_ENC_FEEDBACK_POL

Turning, milling, grinding, nibbling
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8. 10 Set the axis/spindle-specific machine data.

Connectable measuring systems

Example

Configuration

TTL incremental encoder (for the increments, see the following tables "MD 11240[0]=1", "
MD 11240[0]=2"), difference transmission with 5 V- square-wave signals (RS422 standard).

The signal period must be converted into a PPR count in order to establish which linear
measuring systems can be used.

Set the following machine data for a linear measuring system:

Table 8- 19 Machine data

Requirement Machine data Value

Linear measuring system MD31000 $MA_ENC_IS_LINEAR 1

A grid division of 20 ym and MD31010 $MA_ENC_GRID_POINT_DIST(0) 0.004
quintuple EXE result in

increment signals of 20 ym/5 =

4 ym resolution.

Leadscrew of 10 mm/rev MD31030 $MA_LEADSCREW_PITCH 10

Depending on the leadscrew of the relevant machine axis, the following applies:

For a traverse path of 10 mm (with 1 ballscrew revolution), a spacing period of 4 ym results
in a value of 2,500 pulses.

MD31030 $MA_LEADSCREW_PITCH _ 10
MD31010 $MA_ENC_GRID_POINT_DIST 0.004

Figure 8-10 Number of pulses

Once MD 11240[0] = 1 has been set, axes 1, 2, or 3 (every 2,500 increments) can be used.

The following tables show the fixed assignment to the connectable TTL encoders.

Table 8-20 MD11240[0]=1

PROFIBUS 16

address

Axis 1. Axis 2. Axis 3. Axis 4. Axis
Encoder lines 2500 2500 2500 1024
MD30110[0] 7 8 9 10
MD30220[0] 7 8 9 10
Connection of X4.1 X4.2 X5.1 X5.2
encoder ADI4
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8. 10 Set the axis/spindle-specific machine data.

Example

144

PROFIBUS 15
address
Axis 1. Axis 2. Axis 3. Axis 4. Axis
Encoder lines 1024 18000 9000 2500
MD30110[0] 11 12 13 14
MD30220[0] 11 12 13 14
Connection of X4.1 X4.2 X5.1 X5.2
encoder ADI4
Table 8-21 MD11240[0]=2
PROFIBUS 16
address
Axis 1. Axis 2. Axis 3. Axis 4. Axis
Encoder lines 2048 2048 2048 1024
MD30110[0] 7 8 9 10
MD30220[0] 7 8 9 10
Connection of X4.1 X4.2 X5.1 X5.2
encoder ADI4
PROFIBUS 15
address
Axis 1. Axis 2. Axis 3. Axis 4. Axis
Encoder lines 1024 18000 9000 2048
MD30110[0] 11 12 13 14
MD30220][0] 11 12 13 14
Connection of X4.1 X4.2 X5.1 X5.2
encoder ADI4

An analog spindle with an incremental rotary encoder is to be operated on a turning machine
with the following values:

1. Encoder lines -> 2,500 increments/revolution

2. Max. spindle speed -> 9,000 revolutions/minute

The following values must be entered in the machine data for a spindle on the control

system:

Table 8-22 Machine data for a spindle

Machine data Name Value Remarks
MD11240 $MN_PROFIBUS_SDB_NUMBERI[0] |1
MD30110 $MA_CTRLOUT_MODULE_NRJ0] 9

Turning, milling, grinding, nibbling
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8. 10 Set the axis/spindle-specific machine data.

Machine data Name Value Remarks
MD30220 $MA_ENC_MODULE_NRJ[0] 9
MD30240 $SMA_ENC_TYPEJ0] 1 1:= Incremental
encoder
MD31020 $SMA_ENC_RESOL[0] 2500 Encoder pulses for
rotary encoder
MD32250 $MA_RATED_VALUE[0,AX3] 100
MD32260 $MA_RATED_VELOI0,AX3] 9000
MD36700 $MA_DRIFT_ENABLE[AX3] 1
MD32110 $MA_ENC_FEEDBACK_POL[0] 0:= Standard
-1:= Inverted
Note

The spindle on the ADI 4 only functions if a measuring system is connected.

Axes can be controlled via the PLC's NCK interface V380x3000/V390x3000. The following

See also

Connecting an ADI4 module (Page 93)
8.104 PLC-controlled axis

functions are supported:

® Positioning axis

® |ndexing axis
References

SINUMERIK 802D sl Function Manual, Positioning Axes

PLC user library in Toolbox
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8. 10 Set the axis/spindle-specific machine data.

Prerequisites

The following set machine data are required to define a permanently assigned PLC axis:

Table 8-23 Machine data for a permanently assigned PLC axis

Mach. data | Machine data Value Comments
General MD | MD19100 5 This machine data is displayed in "Expert
NUM_AXES_IN_SYSTEM mode".
Standard assignment = 5
With maximum configuration = 6
Axis MD MD30460 20 The axis is a permanently assigned PLC
$MA_BASE_FUNCTION_MASK axis.
The axis can, however, be jogged and
referenced.
The axis cannot be assigned to the NC
program This property is displayed from
the NCK to the PLC in the V390x0011.7
"PLC axis permanently assigned" signal.
Channel MD | MD20070 [x 6 Directly after the parameterized NC axes
$MC_AXCONF_MACHAX_USE (see the example below with a turning
D] machine with 2 axes, a spindle and a PLC
axis)

Example: Turning machine with 2 axes, a spindle and a PLC axis

The axis number of the PLC axis (usually 6) must be entered in the channel-specific
machine data MD20070 $MC_AXCONF_MACHAX_USED after the NC axis for which
parameters have been assigned.

Example: Lathe with 2 axes and 1 spindle

Table 8-24 Adapting the axis number

Axis MD20070
X1 [0]=1
Z1 [1]=2
SP [2]=3
PLC [3]=6
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8.11 Completing the commissioning

Prerequisite for PLC axis rotary axis functionality

Table 8- 25 Additional axis machine data for PLC axis rotary axis functionality

Machine data Value
MD30300 $MA_IS_ROT_AX 1
MD30310 $MA_ROT_IS_MODUL 1
MD30320 $MA_DISPLAY_IS_MODULO 1
8.10.5 Completion of the commissioning of the axes/spindle
The general commissioning of the axes/spindle is completed. A fine optimization must still be
carried out.
8.11 Completing the commissioning

After the start-up by the machine manufacturer has been completed, it is recommended to
carry out a data backup prior to delivery to the end customer:

1. Perform internal data backup (at least protection level 3 required):
— Inthe <SYSTEM?> operating level, press the "Save paramet." softkey.
— The drive machine data is saved automatically after the commissioning with HMI.

2. Carry out external data backup on customer CF card (see Chapter "Data backup and
series commissioning")

3. Reset the access level:

— Press the "Reset password" softkey.

8.12 Managing user files

8.12.1 Overview, managing user files
The following user files can be managed with the RCS802 tool:
e PLC user alarm texts (file alcu.txt)
® Cycle alarm texts (file alc.txt)
® Cycle mask texts and cycle messages (file aluc.txt)
® Cycles (*.spf)
® NC programs (*.mpf)
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8.12 Managing user files

o HMI control files cov.com and sc.com
® Texts for user DLL

® Texts for user dialogs

User files can be saved as HMI start-up archive and directly loaded into the control or from
the control into the toolbox project.

Operating sequence

1. In the main screen menu click "Extras" > "Toolbox Manager" > "Select OEM".

All languages of the active toolbox project and their available user text files are displayed
in the dialog box "Select OEM" under the "Alarmtexts" tab.
]

Exfras

B+ 3

Alamtexts I Cpclesl Customer texts

Textfiles available in the active toolbox project: Edit fie...

glish (reference)

- aletat
/=) alcutst
= aluc. et

{1 Geman

Cloze

|Ready

Figure 8-11 Dialog box "Select OEM - Alarmtexts"

2. All user files on the subject of cycles from the active toolbox project are listed under the
"Cycles" tab.

Select DEM [Project: MACHINE_01] x|

Extras

||+ ¥

Alarmtests  Cyoles |Customel teuts

Cycle data available in the active toolbox project Editfie .

4y CST Addfile ..
B CUS
= IC0 MNew file:
B0 MPF

Femawve file

LClose |

|Ready

Figure 8-12 Dialog box "Select OEM - Cycles"
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3. The texts for user DLLs are administered in the "Customer texts" tab.

Select OEM [Project: MACHINE_D1] 5[
Extras
e
A\armtsxlsl Cycles Customer texts |
Customer tests of the active toolbox project: Edifiz .
ER=T] o
{1 English [reference)
] Geman Impart flz...
Fiemoye file

Cosa |

‘Ready

Figure 8-13 Dialog box "Select OEM - Customer texts"

See also

Editing/creating user cycle masks (Page 156)

8.12.2 Creating the cycle screen texts and softkey labels

Operating sequence

1. Select the main menu "Extras" > "Toolbox Manager" > "Select OEM".

ket ethemetl [mochine 01 =
er

Generate Helpsystem ..

Transfer language ... e T ERER 1]

Select[UEM ... Local Disk 33,07 GB -
| »
[ |comnection: Ethernet IP = 0.0.0.0 Port = 60 (Offine. 4

Figure 8-14 Sequence to select the new toolbox project
The languages available in the toolbox project are displayed with their respective text files
under the "Alarmtexts" tab:
— alc.txt:
Cycle alarm texts can be added, modified or removed.
— alcu.txt:

Only the pre-defined PLC alarm texts can be modified.
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— aluc.txt:

Customer texts for the cycle screens, cycle messages and softkeys can be added,
modified or removed.

Select DEM [Project: EXAMPLE] x|

Exfras

B+ 3

Alamtexts I Cpclesl Customer textsl

Testliles available in the active toolbox project;

B Alamtests
1423 English [reference)
=
- =] aleutat
= aluc.tat
[ Gemman

Cloze |

|Ready

Figure 8-15 Display of text files in the "Select OEM" dialog box

2. Select, for example, the file "aluc.txt" and click "Edit file...".
An input screen opens where you can edit the text.

Depending on the selected user text file, the dialog box can be displayed differently:
x

Current language: English

Current file: aluc.tet

further’znSk-layer”
"workpiece height''
"workpiece width''
"workpiece radiug"

Edit your meszages and cpcle mask texts:

Alarmnumber. hdar. text lenght: (I
ISSUUD ggggg L P mar, B2 characters Delete alam |
IEKampIEXnSK_H_E Change |

Cloze |

Figure 8-16  Screen for editing texts

3. You can now carry out the following functions:
— In the "Alarmnumber" field enter the alarm number for the text.

— The maximum number of available characters is displayed in the "Max. text length"
field. A maximum of 2 lines with 9 characters each are available for softkey texts. The
character string "%n" ("Example%nSK_H_6") is used as line separator. Single-line
softkey texts do not need the separator.
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— Enter the alarm text in the text field. Click "Add alarm" to add the new alarm to the file.
— The "Delete alarm" button deletes a selected alarm text.
— To change an existing text, select it from the list.
You can change the alarm number, the text length and the text.
Click "Change" to apply the change to the file.
— Once you have finished editing the texts, click "Close" to close the dialog box.

A prompt appears. To save the change, click "Yes".

Note

The texts are called via $Alarmnumber in the files cov.comEditing the new softkeys
(Page 166) and sc.com Editing the user cycle screens (Page 171).

8.12.3 Text color of the alarms

Text color of the alarms
The following notation can be used to control the text color of the alarms:
The alarm text starts with "#[Cxxxx" and ends with "#[Cyyyy".
Start: #[Cxxxx
End: #[Cyyyy
® XXxxX -> required color

® yyyy -> default color (BLACK)

Note

At the end of the color-coded alarm, always reset the color change.

Example
"#[CREDSpindle running.#[CBLACKDo not open door!"

The following text colors are possible for alarms:

Note

Use the text color selection functionality for the PLC user alarms ONLY!
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Table 8- 26 Text colors for alarms

Coding Color
WHITE White
BLACK Black
GREY_1 Gray shade 1
GREY_2 Gray shade 2
YELLOW Yellow

RED Red

BLUE Blue
ORANGE Orange
PETROL Petrol
SIM_BLUE Siemens Blue
GREEN Green

8.124

Saving user files as HMI start-up archive

Operating sequence
Proceed as follows to create an HMI start-up archive from a selection of user files:

1. Start the dialog "Save files as Startup archive (HMI)" from the menu item "Extras" > "Save
files as archive..." or by clicking the following icon in the dialog "Select OEM".

Select DEM [Project: MACHINE_01] 5[

Extras

B+ +

Alarmtexts I Cyclssl Customer texts

Editfile....

Teutliles available in the active toolbox praject:

B e
E1-£3] English (reference)
) aletat
= alou tat
- =) aluc tst
B German

Close |

|Ready

Figure 8-17 Dialog box "Select OEM - Alarmtexts"
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2. In the lefthand directory tree, select the user files that should be included in the HMI start-
up archive and insert these to the selection list on the righthand side by clicking on "Add".
Click on "Save" to confirm the selection.

Save files as Startup-archive (HMI) x|
Add the files pou wank o save s Sta-up archive (HMI) to the list on the right and press "Save".
Files available in the active taolbos project Selected files
=] Alamtests Source on PC [ Target on 802
[ERESEE ngiish [reference] [E) Alarmtests\E nglishhalc. bt FAlnghenghalctveng
S AlamietsE nglishhaloutat FAlngheng\alouts.eng
2 Alamiets Enlishhaluc.tit Flnghenghalucts.eng
{1 Geman (et
B Cycles
st
cus Remave
1o
£ MPF
{1 Customer texts

Figure 8-18 Dialog box "Save files as Start-up archive (HMI)"

3. Select where the files should be saved and enter the file names. Click "Save" to save the
HMI start-up archive.

Select the folder to store the Start-up archive (| ﬂﬂ
Speichern I 13 machine_01 j & ¥ E-
cycles
dest

proj
text

toals

D ateiname: IAImﬁeng Speichem I
Dateitvp: IArchiva files [*.arc) j Abbrechen |
p

Figure 8-19 Dialog box "Save as database"

8.12.5 Load user files into the control.

Operating sequence
Proceed as follows to load user files directly into the control:
1. Ensure that the RCS802 is connected to the SINUMERIK 802D sl.

2. Start the dialog "Write files to connected SINUMERIK 802D sl" from the menu item
"Extras">"Write files to 802..." or by clicking the following icon in the dialog "Select OEM".

+
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154

Extras

Select DEM [Project: MACHINE_01] 5[

B+ +

Alarmtexts I Cyclssl Customer texts

Teutliles available in the active toolbox praject:

Editfile....

B e
B4 English reference)

E alotat
=) alcutst
- =) aluctst

B0 Gemman

Cosa |

|Ready

Figure 8-20 Dialog box "Select OEM - Alarmtexts"

. All user files from the active toolbox project are listed in the lefthand directory tree. Insert

the required user files from the lefthand directory tree into the righthand selection list by
selecting and clicking on "Add".

Write files to connected Sinumerik 802D sl

Add the files you want ko wits o the connected Sinumerik 802 to the list on the right and press "write"

Files available in the active toobox project

-0 Alamtests
144 Englsh (reference]
= alo.tat
& aloutat
5 ahiotat
{2 German et
{1 Cyoles

{2 Customer tests
Remave

Selected files:

Source on PC

[E)AlamtertshEnglishbale. tat
[EAlamtentshEngiishialou ket
[ larmtentshEnglishialuc tat

Figure 8-21 Dialog box "Write files to connected SINUMERIK 802D sl"

In order to load the selected files into the control, click on "Write".

Note

As a consequence of writing files to the control, an NCK restart or HMI restart can occur!

Turning, milling, grinding, nibbling
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8.12.6 Loading user files from the control

Operating sequence
Proceed as follows to load user files into the active toolbox project from the control:
1. Ensure that the RCS802 is connected to the SINUMERIK 802D sl.

2. Start the dialog "Read files from connected SINUMERIK 802D slI" from the menu item
"Extras">"Read files to 802..." or by clicking the icon in the dialog "Select OEM".

-+

Select OEM [Project: MACHINE_D1] 5[

Extras

a2+

Alarmtests |Cyclss| Customer tests

Textfiles available in the active toolbox project: Editfiie...

BRE] o]
344 English [reference]

] alo.kt
2] Al bt
2] aluc

{1 Geman

Cosa |

‘Ready

Figure 8-22 Dialog box "Select OEM - Alarmtexts"

3. All of the user files available in the control are listed in the lefthand directory tree. Insert
the required user files from the lefthand directory tree into the righthand selection list by
selecting and clicking on "Add".

Read files from connected Sinumerik 802D sl x|

Add the files pou want to read fram the connected Sinumesit 802 ta the list on the right and press "Read".

Files available on the connected control: Selected files:

[E] Alamtexts Source on 502

(3] Engiish [ieference) [E) Alarmtests\E nglishhalc. bt
alotut [5) Alarmtests\E nglishh aluc.tat
) et () lamrzsts\Gemantale. vt
B[ German Add [E)Customer testshing\E nglishhaustam tat
() aloutat
(] Cycles
(] Customer tests
= Ing Remove
25 Englsh [reference]
[#) custom.txt
{21 Geman

e
Figure 8-23 Dialog box "Read files from connected SINUMERIK 802D sl|"

4. Click on "Read" to load the selected files into the active toolbox project.
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Note

The existing files are overwritten when you upload files from the control to the active
toolbox project!

8.13 Editing/creating user cycle masks

Overview

You can use the following options to edit/create user cycles for the SINUMERIK 802D sl
using the RCS802 tool:

e Creating cycles

e Editing user cycle text

e Editing the new softkeys

e [Editing the user cycle masks

® Creating the screens for the user cycle masks

See also

Creating the cycle screen texts and softkey labels (Page 149)

Editing the new softkeys (Page 166)

Editing the user cycle screens (Page 171)

Creating the images for the user cycle screens (Page 175)

Turning, milling, grinding, nibbling
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8.13.1 Processing user cycle masks

The RCS802 program allows you to manage all the HMI control files necessary to create
user cycle masks in your toolbox project.

The "CST", "CUS", "ICO" and "MPF" directories from the active toolbox project are displayed
in the dialog box "Select OEM" (Page 147) under the "Cycles" tab.

select OEM [Project: MACHINE_D1] x|

Extras

B+ ¥

Alarmtexts  Cycles |Custome| tests

Cycle data available in the active toolbax project: Editfie ..

EE=1 Addfile ..
-0 CUS
-3 Ica Hew fie...
-0 MPF

Remave file

LClose

[ready

Figure 8-24  Edit user files

To add the active toolbox project HMI control files, proceed as follows:

® Download the files from the connected control (refer to "Loading user files from the
control")

® |Insert them using the "Add file..." button.
® You can create new files using "New file...".

Save the HMI control files in the following directories:

"CST" directory
The "CST" directory is used to save HMI control files "cov.com" and "sc.com".
The HMI softkeys are parameterized using the "cov.com" file.

The "sc.com" file describes the input masks of the cycles.

Note

The HMI control files "cov.com" and "sc.com" can differ in the individual technologies!
Therefore ensure that they are correctly used.

"CUS" directory

Save your own cycles in the "CUS" directory.

Turning, milling, grinding, nibbling
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"ICO" directory
The graphics (bitmap files *.bmp) associated with the cycles are saved in the "ICO" directory.

"MPF" directory

The "MPF" directory is used to save your NC main programs.

See also

Loading user files from the control (Page 155)
8.13.2 Requirements
Introduction

In the following, all files and programs will be listed and their source given.

The files and programs are necessary during the creation of user cycle masks.

Creating cycles

Reference
SINUMERIK 802D sl Programming and Operating Manual; "Cycles"

Note
The program RCS802 supports editing of user cycles from Version 01.05.03.00 upwards.

Editing user cycle text
® Program: RCS802 V.01.05.03.00 or higher
The program can be found in the Toolbox802D_sl.
® Files:
— aluc.txt: Cycle mask texts and cycle messages
— alc.txt: Cycle alarms

— alcu.txt PLC user alarm texts

Turning, milling, grinding, nibbling
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Editing the operating sequence of the new softkeys and the corresponding user cycle masks
® Program: RCS802 V.01.05.03.00 or higher
The program can be found in the Toolbox802D_sl.
® File: cov.com

The file cov.com is available in the control after installation of the technology-specific
HMI-IBN archive in the NC directory "CST".

The file is loaded from this directory into the Toolbox project using the RCS802 tool.

Editing the input parameters for the user cycle masks
® Program: RCS802 V.01.05.03.00 or higher
The program can be found in the Toolbox802D_sl.
® File: sc.com

The file sc.com is available in the control after installation of the technology-specific
HMI-IBN archive in the NC directory "CST".

The file is loaded from this directory into the Toolbox project using the RCS802 tool.

Creating the screens for the user cycle masks
® Program: RCS802 V.01.05.03.00 or higher
The program can be found in the Toolbox802D_sl.
® Program: Screen editing program
This program should allow 16 color bitmaps, size 222*222 pixels, to be edited.

Turning, milling, grinding, nibbling
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8.13.3 Loading files "cov.com" and "sc.com" in the toolbox project.

Introduction

The HMI control files "cov.com" and "sc.com" are required to set the parameters for softkeys
and input screens for the cycles.

Note

The HMI control files "cov.com" and "sc.com" can differ in the individual technologies!

Therefore ensure that they are correctly used.

There are several ways to load these files for processing in the toolbox project:

® | oad from the installed toolbox

Load from the control

Load from the installed toolbox

The HMI control files are located in the installed toolbox under the corresponding technology
in the "Cycles" directory.

Operating sequence

160

Click on "Add file...".

toolbox.

e.g. C:\Program Files\Siemens\Toolbox

1. Select the main menu "Extras" > "Toolbox Manager" > "Select OEM".
2. Select directory "CST" in the "Select OEM" dialog box.

3.
4

. Select the HMI control files from the corresponding technology directory of the installed

802D_sl\V01040300\Techno\Turning\Cycles\cyc_mask

Click "Open".
The files are added to the toolbox project.
5|
Extras
B+ +
Alarmtexts  Cyeles | Customer texts
Cycle data available in the active toolbox project &I
B3 C5T Add file
-2 COv.COM —I
SCCOM B e
E-{1 Cus
cycleR? spf Hemove file
B IC0

B MPF

|Ready

Figure 8-25 Dialog box "Select OEM"
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Load from the control

Prerequisite

Initial state is a control specifically configured for the technology (using the start-up archive
file from the toolbox). This ensures that all the standard cycless are contained in the NC
directory "CST".

Operating sequence
The program RCS802 on your PC is linked to the control.

Load the HMI control files in the toolbox project:
1. Select the main menu "Extras" > "Toolbox Manager" > "Select OEM".

2. Inthe "Select OEM" dialog box, use either the menu "Extras" > "Read files from 802..." or
the # icon to open the "Read files from connected Sinumerik 802D sl" dialog box.

x|

Add the files pou want to read from the: o cted Sinumerik 802 to the list on the right and press "Read'

Files avallable on the connected cantral Selected files:

(1 Alarmtests Source on 802
=+ Cycles Cpeles\CSTVEOV.COM
Cyeles\CSTASC.COM

(0 Customer texts

Figure 8-26 Dialog box "Read files from connected SINUMERIK 802D sl"

All of the user files available in the control are listed in the directory tree in the left pane.
3. In the "Cycles/CST" directory, select the two HMI control files.
4. Click "Add" to add the files to the selection list on the right.
5. Click the "Read" button.

The upload is started.

After successful upload, the files are located in the toolbox project under "CST".

X
Extras
B+
Alamiests Cveles | Customer tests
Edt fie
Cyele dats availabls in the active taclbos projsct
EE=]] Add il .
2] COV.COM
B sc.oom Hew fil=
=] s
B epelei? spt Remavefi=
{Z31co
£ MPF
|

|Ready

Figure 8-27 Dialog box "Select OEM"
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8.13.4

Reference

8.13.5

Preparation in RCS802 for editing user files

See Chapter "Creating and editing a project” (Page 115)

Settings in RCS802

Operating sequence

162

You need to make the following settings in RCS802 before you can edit the user data:
1. Start the dialog box "RCS802 Settings" via the main menu "Settings" > "OEM".

—[o x|
il—x|%
Tl G Connect o (ethernet): [machine 01 |
= ]
~| [ ame. [vpe I Total size | Free spar =)
<o System (C1) Local Disk. .07GH 18.62¢
= Lolaler Datentriger (1) oo Loksler Datentriger (D:) Local Disk. oy, 1.42¢
4 | L3 K1) |
ektings for the dialog ‘Select OEM |connection: Ethermet IF = 0,0,0.0 Port =80 Offiine 4

Figure 8-28 Main menu "Settings" > "OEM"

2. In the "RCS802 Settings - Select OEM" dialog box select the program for editing the text

and image files.

RCS802 Settings - Select OEM

— Cycles
Frogram far editing text files:

o hwinnbaspstern 324notepad. exe

Frogram for editing bitmap files:

Select program ... |

c:hprogram fileshadobehadobe photoshop
cz2photoshop.exe

Select program ... |

]

Cancel |

Figure 8-29

"RCS802 Settings - Select OEM"
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Reference

Procedure

8. 13 Edlifing/creating user cycle masks

Create and edit user cycles

Programming and Operating Manual SINUMERIK 802D sl; "Cycles"

The following procedure describes how to create and edit a new cycle.
The file name must adhere to the following rule:

cycleXXXX.spf XXXX corresponds to the user cycle number

In this manual we have used cycle number 67 as the basis for the examples. You will be
using the actual user cycle number of your cycle. It must not exceed 4 digits.

As a cycle screen always also transfers values as call parameters to the user cycle, the
transfer interface is defined as follows.

PROC CYCLEG67(REAL HEIGHT,REAL WIDTH,INT RAD)

PROC is a keyword followed by the cycle name with the cycle number. All the transfer
parameters for the screen are contained within brackets with data type and name separated
by commas.

Example: cycle67.spf

PROC CYCLE67 (REAL HEIGHT,REAL WIDTH, INT ; Declaration of transfer parameters
RAD)

; V02.01.06 Jun 20, 2008 creation date
; Example cycle

N20 MSG ("cycle start") ; Text

N30 Gl G18 G91 G94 F500 S30 T1

N40 M17

Turning, milling, grinding, nibbling
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Operating sequence "Create and edit new cycle in the toolbox project”

1. Activate the main menu "Extras" > "Toolbox Manager" > "Select OEM..." to open the
dialog box for editing user files.
]

Extras

B+ +

Alamtests  Cyoles |Cuslumel tests

Cycle data available in the active toolbox project Edittie .
st Add fe...
‘s
{1 co
E-{] MPF

Fiemove file
Cosa |
|Ready

Figure 8-30 Edit user files - Cycles

2. Select directory "CUS" in the "Cycles" tab.

Click "Add file..." to add user cycles to the toolbox project.
3. Click "New file...".

The dialog box for creating new user files appears.
|

= Mew softkey description fils [*_cov.com]

" Mew mask paramneter description file [*_sc.com)
% Mew cycle file % 3pf]

© Mew program file (5. mpf]

= Mew bitmap file % bmp]

Type the title of the new file [max. 28 characters):

Ic:yc:leB?

Mew file name:

IcycIeB?.spl

LCloze |

Figure 8-31 Dialog box "Create new file"

4. Select the option "New cycle file (*.spf)".

5. Assign a name according to the instructions.

Turning, milling, grinding, nibbling
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6. Click "Create".

8. 13 Edlifing/creating user cycle masks

The new cycle is created in the toolbox project.

5
Extras
B+ ¥
Alarmtexts  Cycles |Custome| tests
Cycle data available in the active toolbax project: hi
-3 05T Add file ..
=3 tus
- - cycleb?.spf New file ..
=3 Ica
{0 MPF Remave file

LClose

[ready

Figure 8-32 "Edit file"

7. Select the new cycle in the "CUS" directory.

8. Click "Edit file" to open the cycle.

Edit the cycle.

Note

The user cycles are loaded on the control in the NC directory "CUS".

8.13.7 User cycle masks

Introduction

Edit the following in the configuration files for the user cycle screens:

® The display for the respective cycle screen texts, cycle messages and softkey texts.

->File "aluc.txt"

® The properties of the new softkeys.

->File "cov.com"

® The properties of the user cycle screens.

->File "sc.com"

Prerequisite

Initial state is a control specifically configured for the technology (using the start-up archive
file from the toolbox). This ensures that all the standard cycles are contained in the NC

directory "CST".

Turning, milling, grinding, nibbling
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Procedure
1. Finish creating your user cycle before creating the cycle screen.

2. Create (Page 149) the cycle screen texts, cycle messages and softkey texts for the user
cycle in the file "aluc.txt".

Load (Page 160) the files "cov.com" and "sc.com" in the toolbox project.
Edit (Page 166) the new softkeys in the file "cov.com".
Edit (Page 171) the user cycle screens in the file "sc.com".

Create (Page 175) the icons for the user cycle screens.

N o g s~

Transfer (Page 153) the user files to the control.

8.13.8 Editing the new softkeys

Introduction

The softkeys are described in the file "cov.com". The file also lists for each softkey the user
cycles that are called via this softkey.

Operating sequence

1. Open the "Select OEM" dialog box via the menu "Extras" > "Toolbox Manager" > "Select
OEM".

2. After successful upload the "cov.com" file is located in the "Cycles" tab in the "CST"
directory for the toolbox project.

Select DEM [Project: EXAMPLE] x|

Exfras

EENIE

Alarmtests  Cycles |Custome| tests

Cycle data available in the active toolbax project Edifie .

B4 C5T Aadd file ...
COV.COM
-2 SC.LOM Hew fie...
=0 EUs
cycleb?. epf Hemove file
m{IC0
B MPF

|Ready

Figure 8-33 Dialog box "Select OEM"
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3. Select the file and click "Edit file..." to open the file for editing.

$3.0.0\$80271\
S3.1.0\$80282\CN2(CYCLE81)[MCALL]
S3.2.0\$80283\CN2(CYCLE82)[MCALL]
S3.3.0\$80284\CN3(CYCLES83)[MCALL]
S3.4.0\$80274\
S3.4.1\$80991\CN6(CYCLE85)[MCALL]
S3.4.2\$80537\CN7(CYCLE86)[MCALL]
S3.4.3\$80992\CN9(CYCLE87)[MCALL]
S3.4.4\$80993\CN9(CYCLES88)[MCALL]
S3.4.5\$80994\CN9(CYCLE89)[MCALL]
S3.4.6\$80415\[P "pr.dIl" "programm" 10000]
S3.5.0\$80538\
S3.5.3\$80298\CN4(CYCLE84)[MCALL]
S3.5.4\$80297\CN4(CYCLE840)[MCALL]
S3.5.6\$804 15\[P "pr.dII" "programm" 10000]
S3.6.0\$80415\[P "pr.dIl" "programm" 10000]
$3.7.0\$80275\
S3.7.2\$80290\CN11(HOLES1)
S3.7.3\$80291\CN12(HOLES2)
S3.7.6\$80415\[P "pr.dII" "programm" 10000]
$4.0.0\$80272\
S$4.2.0\$80340\CN27(CYCLE71)
S4.3.0\$80339\CN28(CYCLE72)
S4.5.0\$80634\
S$4.5.4\$80292\CN25(POCKET3)
S4.5.5\$80293\CN26(POCKET4)
S4.6.0\$80541\
S4.6.2\$80296\CN13(LONGHOLE)
S4.6.3\$80294\CN14(SLOT1)
S4.6.4\$80295\CN15(SLOT2)
S4.7.0\$80299\CN18(CYCLE90)

M17

Figure 8-34 Extract from a possible file "cov.com" for Milling technology

Syntax of a line in the file "cov.com"
One line describes one softkey.
SK3 to SK6 are available in the horizontal softkey bar.
The vertical softkey bar provides two levels with 8 softkeys in each.

A line consists of three parameters separated by a backslash.

‘Sx.y.z\Alarm number softkey text\Control parameters Comment

Example:

S3.0.0\$80271\ Select: "Drilling"
S3.1.0\$80228\CN2 (CYCLE81) Cycle: "Drilling centering"

Turning, milling, grinding, nibbling
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Table 8- 27 Parameter descriptions in the file "cov.com"

Parameter Explanation

Sx.y.z x Horizontal softkey level
y Vertical softkey level 1
z Vertical softkey level 2

\Alarm number softkey text $ +Alarm number from file "aluc.txt"
\Control parameter + If a lower level is called by pressing the softkey,
Comment the control parameter remains blank.

If a cycle and associated screen is displayed by
pressing the softkey, the "\" is followed by the
name of the screen and the calling cycle in
brackets.

The following screen shows a SINUMERIK 802D sl HMI where no changes have been made
in the "cov.com" file.

j ‘REfPUim
Execute

N:\CUSMCYCLEG? . SPF 1 Hot selected

HDEclaratiun of cycle parameter T

PROC CYCLEG7( REAL HEIGHT, REAL WIDTH, INT RAD)T :?rkk

;VB2.61.06 Jun 20, 2000 1 o

;Example cycle T

HZB HS5G ("cycle start”)f Copy

N38 G1 G18 G91 G94 F500 530 T1Y lock

L

X=HEIGHT Y=WIDTH Z=RADT Insert

T block

H38T

==eof== Delete
block
Find
Renunber
Templates

‘ [z
Contour Drilling Milling i~ gs;pﬂe

Figure 8-35 SINUMERIK 802D sl with unchanged version of "cov.com"
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For our example the "cov.com" file is adapted as follows:

S3.0.0\$8027 1\
S3.1.0\$80282\CN2(CYCLE81)[MCALL]
$3.2.0\$80283\CN2(CYCLE82)[MCALL]
$3.3.0\$80284\CN3(CYCLE83)[MCALL]
S3.4.0\$80274\
S3.4.1\$80991\CN6(CYCLE85)[MCALL]
S$3.4.2\$80537\CN7(CYCLE86)[MCALL]
S3.4.3\$80992\CN9(CYCLE87)[MCALL]
$3.4.4\$80993\CN9(CYCLES8)[MCALL]
S$3.4.5\$80994\CN9(CYCLE89)[MCALL]
S3.4.6\$80415\[P "pr.dll" "programm" 10000]
S3.5.0\$80538\
S3.5.3\$80298\CN4(CYCLE84)[MCALL]
$3.5.4\$80297\CN4(CYCLE840)[MCALL]
S$3.5.6\$80415\[P "pr.dIl" "programm" 10000]
S3.6.0\$80415\[P "pr.dIl" "programm" 10000]
S3.7.0\$80275\
S$3.7.2\$80290\CN11(HOLES1)
S$3.7.3\$80291\CN12(HOLES2)
S$3.7.6\$80415\[P "pr.dll" "programm" 10000]
S4.0.0\$80272\
S4.2.0\$80340\CN27(CYCLE71)
S4.3.0\$80339\CN28(CYCLE72)
S4.5.0\$80634\
S4.5.4\$80292\CN25(POCKET3)
$4.5.5\$80293\CN26(POCKETA4)
S4.6.0\$8054 1\
S$4.6.2\$80296\CN13(LONGHOLE)
S4.6.3\$80294\CN14(SLOT1)
S4.6.4\$80295\CN15(SLOT2)
S4.7.0\$80299\CN18(CYCLE90)

$6.0.0\$85000\
$6.1.0\$85001\CN100(CYCLEG67)
$6.2.01$85010\
$6.2.1\$85001\CN100(CYCLE67)

M17

Selection: "Example SK_H_6"
Cycle: "Cycle 67"

Selection: "further SK-layer"
Cycle: "Cycle 67"

Figure 8-36 Extract from an adapted "

Table 8- 28 Example:

Line

"cov.com" file

Explanation

5$6.0.0\$85000\

56.1.0\$85001\CN100 (CYCLE67)

Turning, milling, grinding, nibbling
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Horizontal softkey 6 is assigned the text
behind alarm number 85000.

If softkey 6 is activated, vertical
softkey 1 is assigned the text behind
alarm number 85001.

When the softkey is activated, image
CN100 and the cycle screen for CYCLE67
are called.
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Note

A calling cycle screen must be specified in the description of the second vertical softkey
level!

Example:
S6.1.1\$85000\ - incorrect!
S6.1.1\$85000\CN100(CYCLEG7) — correct

When the edited file "cov.com" has been uploaded, the SINUMERIK 802D sl HMI is
represented as follows:

A
Auto
Cycle 67
N:\CUS\CYCLEGE7.5PF 1 Not selected
HDeclaratiun of cycle parameter 1
PROC CYCLEG7( REAL HEIGHT, REAL WIDTH, INT RAD)T further
1VB2.81.86 Jun 28, 2868 1 Hi=llevrr
;Example cycle T
H2B8 HMS5G ("cycle start”)T
H30 G1 G1B GP1 GP4 F580 530 T1T
T
X=HEIGHT Y=WIDTH Z=RADT
L
H38T
==eof==
\ &E
Edit Contour Drilling Milling Sinu- - (glle-
lation compile

Figure 8-37 SINUMERIK 802D sl with adapted file "cov.com"

Horizontal softkey 6 and the vertical softkey bar correspond to the changes made in the file
"cov.com".
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8.13.9 Editing the user cycle screens

Introduction

The respective user cycle is described in the file "sc.com”. The file describes the sequence
and properties of the input parameters in the user cycle screens.

Operating sequence

1. Open the dialog box "Select OEM" via the menu "Extras" > "Toolbox Manager" > "Select
OEM".

2. After successful upload the "sc.com" file is located in the "Cycles" tab in the "CST"
directory for the toolbox project.

Extras

B+ e

%

Alarmtexts  Cycles |Custome| tests

Cycle data available in the active toolbax project: Editfie ..
ERETE Addfie.

- - COV.COM
-2 5C.00M Hevfils...
=3 tus
cycleB?.epf Hemove file
{3 1o
{23 MPF

[ready

Figure 8-38 Dialog box "Select OEM"

3. Select the file and click "Edit file..." to open the file for editing.

/ICN34(CYCLET77)

(R///$80020)[$80021/RTP]/B cn280
(R//$80022)[$80023/RFP]/B cn280

(R/0 99999.999//$80024)[$80025/SDIS)/B cn280
(RI//$80956)[$80603/DP]/B cn280

(R/0 99999.999//$82161)[$80212/DPR]/B cn280
(R/0 99999.999//$80749)[$80158/PRAD]
(R//$80845)[$80082/PA]
(RII$80846)[$80082/PO]

(R/0 99999.999//$80923)[$80206/MID}/B cn280
(R/0 99999.999//$80947)[$80190/FAL]

(R/0 99999.999//$80744)[$80190/FALD}/B cn280
(R/0.001 99999.999//$80896)[$80117/FFP1]
(R/0.001 99999.999//$80895)[$80115/FFD]

(110 1 2 3//$80404)[$80136/CDIR]

(/"1 2//$82162)[$80039/VARI]

(R/0.001 99999.999//$80750)[$80336/AP1]

M17

Figure 8-39 Extract from a possible file "scv.com" for Milling technology
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Layout of the cycle screen

The cycle screen has a uniform layout that cannot be modified (see screen below).

| | 2% Ok

_’ | b
a—"_|RefPoint_
uurkp.iene‘height_
RAD a
w
H
‘ X
Cancel
| . . - J

any

HONT00(CYOLEST)

IJ'\
(RA0.1 100§ 850503 $ 540 007H]
(RO 1 10043850 213§ £50 00/%)

it w—
(17*0 30 45 60 75 90/0/$35022)[$ 25000/ RAD]/E CN10L

Figure 8-40 Screen for user cycle CYCLEG67 and code for CYCLES67 in "sc.com"

Explanation of cycle screen
An image can be inserted on the left-hand side.
The input parameters are on the right.

The selected cycle (CYCLEG7) and a cursor text ("workpiece height") are displayed in the
header to provide additional information about the selected input parameter.

Syntax of the lines in the file "sc.com"
A line consists of parameters separated by backslashes.

"/I" is written at the start of the first line to indicate the beginning of a cycle description. If an
image is to appear on the left of the screen at cycle start, the required image is called here
(CN100). Itis in brackets behind the cycle name ((CYCLEG7)).

Now the parameters are defined for the individual variables.

Turning, milling, grinding, nibbling
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The following table describes the individual parameters that can be entered in the fields for

the line:

Field in the line

Description of parameter

Entry in the line

1

Start of variable declaration

(

2 Variable type R - REAL
| - INTEGER
C - CHAR
S - STRING
Separator /
EITHER Two values must be entered:
Minimum and maximum 1. Minimum
2. Maximum
4 OR * plus values
Toggle field A toggle field appears with fixed values
which are entered behind the asterisk.
5 Separator /
6 Default value Value passed in the cycle if no entry is made.
7 Separator /
8 Text Appears in the dialog line
9 End of variable declaration )
10 Start of description [
11 Short text Not used
12 Separator /
13 Text in the screen Text preceding the input screen. Max. 5
characters in length.
14 End of description ]
15 Line-specific image /B name.bmp
Note

Separators, start and end identifiers must always be entered.
Fields 4, 6 and 15 can be left blank.

If no texts are stored via $Alarmnumber, three question marks appear in the associated
fields on the screen.

Turning, milling, grinding, nibbling
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For our example the "sc.com" file is adapted as follows:

J/ICN34(CYCLETT)

(R//1$80020)[$80021/RTP]/B cn280
(R///$80022)[$80023/RFP]/B cn280

(R/0 99999.999//$80024)[$80025/SDIS)/B cn280
(R///$80956)[$80603/DP]/B cn280

(R/0 99999.999//$82161)[$80212/DPR]/B cn280
(R/0 99999.999//$80749)[$80158/PRAD]
(RI1$80845)[$80082/PA]
(RI/$80846)[$80082/PO]

(R/0 99999.999//$80923)[$80206/MID}/B cn280
(R/0 99999.999//$80947)[$80190/FAL]

(R/0 99999.999//$80744)[$80190/FALD}/B cn280
(R/0.001 99999.999//$80896)[$80117/FFP1]
(R/0.001 99999.999//$80895)[$80115/FFD]
(170 1 2 3//$80404)[$80136/CDIR]
(11 2//$82162)[$80039/VARI]
(R/0.001 99999.999//$80750)[$80336/AP1]

/ICN100(CYCLE67)

(R/0.1 100//$85020)[$85000/H]

(R/0.1 100//$85021)[$85000/W]

(110 30 45 60 75 90/0/$85022)[$85000/RADY/B CN101

M17

Figure 8-41 Extract from the adapted "sc.com" file

Table 8-29 Example

Line Explanation

//CN100 (CYCLEG67) Start identifier (//),
Image selection (CN100),
Cycle call ((CYCLEG67))

Table 8- 30 Declaration of the first input value

Line Explanation

(R/0.1 100//%$85020) [$85000/H] Data type: Real,
Validity range: 0.1 to 100,

No default value,

Text in cursor line: Alarm text number

85020,
$85000 - parameter currently not in use,

Text preceding the input field: H

If a new image is to appear when a parameter is selected, this image is called at the end of
the variable declaration. "/B" is here the keyword and cannot be omitted.
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Table 8- 31 Declaration of the third input value

Line

8. 13 Edlifing/creating user cycle masks

Explanation

(I/*0 30 45 60 75

90/0/$85022) [$85000/RAD] /B CN101

Data type: Integer,

Toggle field with values 0, 30, 45, 60,
75, 90,

Default setting for toggle field: 0,

Text in dialog line: Alarm text number
85022,

$85000 - parameter currently not in use,
Text preceding the input field: RAD,
Image selection: Image CN10l is displayed

Note

The effect of the declared values on the HMI can be seen in the image "Screen for user
cycle CYCLEG7 and code for CYCLESG67 in "sc.com™ in the section "Layout of the cycle

screen".

8.13.10 Creating the images for the user cycle screens

Introduction

The cycle icons must be stored as bitmap files (*.bmp) sized to 222*222 pixels as 16-color

bitmaps.

The icon name must not exceed 32 characters including file extension (e.g. CN100.bmp).

Prerequisite

You have set the editing program to edit the image files in RCS802 (see "Required settings

in RCS802").

Turning, milling, grinding, nibbling
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Operating sequence

176

1. The new bitmap files are created with RCS802 via the "Select OEM" dialog box (menu
"Extras" > "Toolbox Manager" > "Select OEM").

Select DEM [Project: EXAMPLE] x|

Extras

EERIE N

Alamtests  Cyeles | Customer texts

Cycle data available in the active toolbox project cdiies:

B4 5T Add fils

COV.COM

i FscroM Hezw Hie...
cus

cyclebT spf Hemave file

a0

(3 MFF

T Close I

|Ready

Figure 8-42 Dialog box "Select OEM"

2. Select directory "ICO" in the "Cycles" tab.

3. Click the "New file..." button.

' Mew eaftkey description file [5_eoy.com)]

x

€ Mew mask parameter description file [+ sz, com]
€ Hew cyele file [ epf]

€ New program file [%.mpf]

¢ New bitmap file [%. bmp]

Type the title of the new file [max. 28 characters),

Jenion

New file narme:

Icn‘l 00 bmp

Cloze |

Figure 8-43 Dialog box "Create new file"

4. Assign a name for the image file.
5. Click the "Create" button.

The image file is created in the toolbox project.

x
Extras
EERIE N
Alamtests  Cyeles | Customer texts
; . F R
Cyele data available in the active toolbox project: =
B0 CsT Add fils
C B covioom
i L3 scooM Mew fils ..
=3 CUs
cycleh? spt Remove file
=3 10
- B enlibmp
- eTbmp
{0 MPF
Ome |
|Ready

Figure 8-44 Dialog box "Select OEM" with image file
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6. Select the new file in the "ICO" directory.
7. Click the "Edit file" button.

The file opens for editing.

Note

If 16 colors are not sufficient for the display, you can also use 24-bit color depth bitmaps.

8.13.11 Transmission of the user files into the control

Operating sequence
There is a connection from the RCS802 tool to the SINUMERIK 802D sl control.

1. Select the menu "Extras" > "Write files to 802..." in the dialog "Select OEM" or press the
following icon:

+

2. Select the user files to be transferred in the left directory tree of the dialog "Write files to
connected Sinumerik 802D sl".

3. Press "Add".

The files are added to the selection list on the right.
4. Press the button "Write".

Transmission into the control begins.

At least the NCK protection level "Manufacturer" must be set on the 802D sl.

Write files ta connected Sinumerik 802D st

Add the files you want 1o write to the connected Sinumerik 802 to the list on the fight and press "wiite".

Files available in the active tolbox project Selected fies:

= [0 Alamiests

() Alarmtexts\Geman' sl tit
les\CS TACOV.COM
les\CSTASC.COM

les\ LIS cycleBT spf
les\C0\en] 00.bmp
Cyeles\IE0en1 01.bmp

Add
csT
COV.COM Femove
B

e
Figure 8-45 Dialog box "Write files to connected SINUMERIK 802D sl"
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Storage of the files in the control

178

The user text language databases are stored in the manufacturer's drive in the "Ing\xxx"
directory (where xxx stands for the corresponding language abbreviation, e.g. "deu" for
German (Deutsch)).

The HMI control files "cov.com" and "sc.com" are stored in the NCK directory "CST".
The cycle files (*.spf) are stored in the NCK directory "CUS".

The bitmap archive file generated from the graphics "cus_bmp.arj" is stored in the
manufacturer drive, in the directory "ico". (New bitmap files are automatically added to the
archive "cus_bmp.arj". Existing files with the same name will be overwritten.)

The NC program files (*.mpf) are stored in the NCK directory "MPF.

Note

There may be an automatic HMI restart after the user data has been transferred into the
control!
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8.14 Generating user dialogs
8.14.1 Generating user menus
8.14.1.1

User menus can only be inserted if there is a main-menu tag with the name "main" in the

Generating softkey menus and dialog forms

8. 14 Generating user dialogs

XML description. This tag is called by the system after the <CUSTOM?> operating area has
been activated. Further menu branches and dialog-box activation can be defined within the

tag.

<menu name= "MAIN">

<OPEN_FORM name= "main dialogue">

<softkey POSITION="1">
<caption>sub menu 1</caption>
<navigation>sub menu 1</navigation>
</softkey>

<softkey POSITION="8">
<caption>sub menu 8</caption>
<navigation>sub menu 8</navigation>
</softkey>

</menu>

<menu name= "sub menu 1">

<OPEN_FORM name= "dialogue 1">
</menu>

<menu name= "sub menu 8">
<OPEN_FORM name= "dialogue 8“>
</menu>

sub menu 1

dialogue 1

00000goon

o o o

main menu
]
=]
=]
main dialogué&y
]
]
]
e | o
sub menu 8
=
=
. =
=
dialogue 8 =
=
_
_
{ e e o o o

Figure

8-46 Menu structure
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Tag identifier

Meaning

FORM

This tag contains the description of a user dialog.

Attributes:

color

Background color of the dialog box (color coding, see Chapter, color coding)
name

Identifier of the form

type

cycle -attribute specifies a cycle form

Xpos

X-position of the top left corner of the dialog box (optional)
ypos

Y position of the top left corner (optional)

width

Extension in the X direction (in pixels) (optional)

height

Extension in the Y direction (in pixels) (optional)

FORM continued

Dialog messages:

INIT
PAINT

TIMER

CLOSE

FOCUS_IN

INDEX_CHANGED (from SW 1.4 SP7)
EDIT_CHANGED (from SW 1.4 SP7)
KEY_EVENT (from SW 1.4 SP7)
MESSAGE (from SW 1.4 SP7)
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Tag identifier Meaning_;

FORM continued

t:i0omE

=+

<form name= test orm"s
dinits
<Jinit

<paint
<ipaint

“timer:
“htimer>

<focus_in>
<Mocus_inz

<index_changead>
inde x_changed:

<edit_changed>
edit_changed *

{message -
< message ¥

ey _anant »
< by ewvent ¥

iclosex
“close »
<fformi
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| Tag identifier Meaning
FORM continued Syntax:
<FORM name = "<dialog name>" color = "#£f£0000">
Example:
<FORM name = "R-Parameter">
<INIT>
<DATA ACCESS type = "true" />
<CAPTION>R - Parameter</CAPTION>
<CONTROL name = "editl" xpos = "322" ypos = "34" refvar =
"nck/Channel/Parameter/R[1]" />
<CONTROL name = "edit2" xpos = "322" ypos = "54" refvar =
"nck/Channel/Parameter/R[2]" />
<CONTROL name = "edit3" xpos = "322" ypos = "74"
</INIT>
<PAINT>
<TEXT xpos = "23" ypos = "34">R - Parameter 1</TEXT>
<TEXT xpos = "23" ypos = "54">R - Parameter 2</TEXT>
<TEXT xpos = "23" ypos = "74">R - Parameter 3</TEXT>
</PAINT>
</FORM>
INIT Dialog box message
The tag is executed immediately after the dialog box is generated. All the input elements and
hotlinks for the dialog form should be created here.
Turning, milling, grinding, nibbling
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Tag identifier Meaning_;
KEY_EVENT Dialog message
From SW 1.4 SP7 The tag KEY_EVENT can be integrated in the form to evaluate keyboard events. The

system sends the MF2 keyboard code to the active form if the tag is available in a form. If
the variable $actionresult is not set to zero, the system then subsequently processes the
keyboard event.

The keyboard code is provided in the variable $keycode as an integer value.

Example:

The character entered into the variable exclude_key should be filtered-out of the input
stream.

<LET name="stream" type="string"/>
<LET name="exclude key" type="string"/>

<FORM name = "keytest form">
<INIT>
<CONTROL name = "pl" xpos = "120" ypos = "84" width ="200"
refvar="stream" hotlink="true" />
<CONTROL name = "p2" xpos = "160" ypos = "104" width ="8"
refvar="exclude key" hotlink="true" />
</INIT>
<PAINT>
<text xpos = "8" ypos = "84">data stream</text>
<text xpos = "8" ypos = "104">exclude key</text>

</PAINT>

<KEY EVENT>
<LET name="excl keycode" type="string"/>
<OP>excl keycode = exclude key</OP>
<type cast name="excl keycode" type="int" />
<PRINT text="%d %$d">$keycode, excl keycode</PRINT>

<IF>
<CONDITION>$keycode == excl keycode</CONDITION>
<THEN>
<op> S$Sactionresult = 0</op>
</THEN>
</IF>

</KEY_ IVENT>

</FORM>
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Tag identifier

Meaning

MESSAGE
From SW 1.4 SP7

Dialog message

If the Send_message operation is executed in the script, then the parser processes the tag
message. Values P1 and P2 are provided in the variables $message_par1 and
$message_par2 (see the "SEND_MESSAGE" tag).

Syntax:
<MESSAGE>
</MESSAGE>

Example:
<LET name="user selection" />

<SOFTKEY POSITION="3">
<CAPTION>Set%nParameter</CAPTION>
<SEND_MESSAGE>1, 10</SEND_MESSAGE>
</SOFTKEY>

<FORM>

<MESSAGE>

<SWITCH>

<CONDITION>$message parl</CONDITION>
<CASE value="1">

<OP> user_selection = S$message par2 </OP>

</CASE>
</SWITCH>
</MESSAGE>

</FORM>
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Tag identifier Meaning_;
SEND_MESSAGEFrom SW | The tag sends a message with two parameters to the active form, which is processed in the
1.4 SP7 tag message (see also MESSAGE).

Syntax:

<SEND_ MESSAGE>pl, p2</SEND MESSAGE>

Example:
<LET name="user selection" />

<SOFTKEY POSITION="3">
<CAPTION>Set%$nParameter</CAPTION>
<SEND_MESSAGE>1, 10</SEND MESSAGE>
</SOFTKEY>

<FORM>

<MESSAGE>

<SWITCH>

<CONDITION>$message parl</CONDITION>
<CASE value="1">

<OP> user selection = S$message par2 </O0P>

</CASE>
</SWITCH>
</MESSAGE>

</FORM>

FOCUS_IN Dialog box message

The tag is called if the system places the focus on a control. In order to identify the control,
the system copies the name of the control to variable $focus_name and the value of the

attribute item_data to variable $focus_item_data. The system creates the variables
automatically.

This message can be used, for example, to output images depending on the focus position.
Example:

<focus_ in>

<PRINT text="focus on filed:%s, %d">$focus name,

$focus_item data </PRINT>

</focus in>

PAINT Dialog box message

The tag is executed when the dialog box is displayed. All the texts and images which are to
be displayed in the dialog box should be specified here.

Further, the tag is executed if the system identifies that parts of the dialog box are to be
redisplayed. For example, this can be initiated by closing high-level windows.
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Tag identifier

Meaning

TIMER Dialog box message
The tag is executed cyclically.
Each form is assigned a timer that initiates that the timer - tag is executed approx. every 100
ms.
CAPTION The tag contains the title of the dialog box.
This tag should be used within the INIT tag.
Syntax:
<CAPTION>Titel</CAPTION>
Example:
<CAPTION>my first dialogue</CAPTION>
CLOSE Dialog box message
This tag is executed before the dialog box is closed.
CLOSE_FORM The tag closes the active dialog.
This instruction is only necessary if it involves a cycle dialog that is used in the program
editor area. Generally, dialogs are automatically managed and do not have to be explicitly
closed.
Syntax:
<CLOSE_FORM/>
Example:
<softkey ok>
<caption>0OK</caption>
<CLOSE_FORM />
<navigation>main menu</navigation>
</softkey ok>
Turning, milling, grinding, nibbling
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8. 14 Generating user dialogs

Tag identifier

CONTROL

Meaning

The tag is used to generate control elements.

Syntax:

<CONTROL name = "<control name>" xpos = "<X position>" ypos = "<Y
position>" refvar = "<NC variable>" hotlink = "true" format =

"<format>" />

Attributes:

name
Identifier of the field.

The identifier simultaneously represents a local variable, and must not be used a multiple
number of times in the form.

Xpos

X position of the top left corner
ypos

Y position of the top left corner
fieldtype

Field type
If no type is specified, the field is set as an edit field.
- edit
Data can be changed
— readonly
Data cannot be changed
combobox
The field displays the corresponding identifiers instead of numerical values.

If the field type "combobox" is selected, then the expressions to be displayed must
also be assigned to the field.

The <ITEM> TAG should be used for this purpose.

The combo box saves the index of the currently selected text in the variable
belonging to the control (see the attribute refvar).

— progressbar
A progress bar with a value range of 0 to 100 appears.

The valley value and peak value properties can be used to adapt the value range to
the data to be displayed.
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Tag identifier Meaning
CONTROL continued « fieldtype
— listbox

The field type generates an empty list box control.

Using the tag <ITEM> a list box element can be inserted in the list box.

The ITEM attribute value allows this element to be assigned a unique value.
For example, this can be used to identify the element.

Parameters width and height specify the width and height of the list box.

After the control has been created, additional list box elements can be inserted using
the functions Addltem, Insertltem or Loadltem.

graphicbox
The field type generates a 2d broken line graphic control.
Using the tag <ITEM> a graphic element can be inserted into the control.

Parameters width and height specify the width and height of the box.

Note: This control is not linked into the clipping.

This means that other elements can cover this control.

After the control has been created, additional elements can be inserted using the
functions Addltem or Insertltem. The parameter itemdata is not evaluated for this
control.

itemlist

The field type generates a static control, which displays the corresponding identifier
instead of numerical values.

The <ITEM> tag can be used to assign an identifier to the field.

o item_data

A user-specific integer value can be assigned to the attribute. This value is given as part
of the FOCUS_IN message for identifying the focus field.

e refvar

Identifier of the reference variable that can be linked to the field (optional).

o hotlink = "TRUE" " If the value of the reference variable changes, then the field is
automatically updated (optional).

o format
The attribute defines the display format of the specified variable.

Formatting data, see print-Tag (optional).
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Tag identifier Meaning_;
CONTROL continued Atftributes:
e time

specifies the data refresh rate (optional).

The following specifications are possible:

super fast

Refresh time < 100 ms
fast

Refresh time approx. 100 ms
normal

Refresh time approx. 200 ms
slow

Refresh time approx. 500 ms

e font

The attribute defines the font size used.

0: 8*8

1:16*8

2: 24*16 (only numbers)

3: 8*8 double the character height

4: 16*8 double the character height

5: 24*16 double the character height (only numbers)

e color_bk

The attribute sets the background color of the control.
e color_fg

The attribute sets the foreground color of the control.

("color coding” see Chapter "Color coding (Page 241)")
o display_format

The attribute defines the processing format of the specified variable. This attribute must
be used when accessing a PLC float variable, as the access is realized by reading a
double word.

The following data formats are permitted:

FLOAT
INT
DOUBLE
STRING

Assigning expressions (e.g. text or graphic element to be displayed) to a list box, graphics
box or combo box:

Syntax:
<ITEM>Expression</ITEM>
<ITEM value ="<Value>">Expression</ITEM>
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| Tag identifier Meaning
CONTROL continued Example:
<CONTROL name = "buttonl" xpos = "10" ypos = "10" fieldtype = "
combobox ">
<ITEM>textl</ITEM>
<ITEM>text2</ITEM>
<ITEM>text3</ITEM>
<ITEM>text4</ITEM>
</CONTROL>
If any integer value is to be assigned to an expression, the attribute value = "value" should
be added to the tag.
Rather than consecutive numbers, the control variable now contains the item's assigned
value.
Example:
<CONTROL name = "buttonl" xpos = "10" ypos = "10" fieldtype = "
combobox ">
<ITEM value = "10">textl</ITEM>
<ITEM value = "20">text2</ITEM>
<ITEM value = "12">text3</ITEM>
<ITEM value = "1">text4</ITEM>
</CONTROL>
Example of a progress bar:
<CONTROL name = "progressl" xpos = "10" ypos = "10" width = "100"
fieldtype = "progressbar" hotlink = "true" refvar =
"nck/Channel/GeometricAxis/actProgPos[1]">
<PROPERTY min = "0" />
<PROPERTY max = "1000" />
</CONTROL>
Example, list box:
<let name="item string" type="string"></let>
<let name="item data" ></let>
<CONTROL name="listboxl1l" xpos = "360" ypos="150" width="200"
height="200" fieldtype="1listbox" />
e Adding elements:
Elements are added using the function additem or loaditem.
e Deleting the content:
The content is deleted using the function empty.
<op> item string = T"textl\\n" </op>
<function name="control.additem"> T"listboxl", item string,
item data </function>
<op> item string = T"text2\\n" </op>
<function name="control.additem"> T"listboxl", item string,
item data </function>
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Tag identifier

Meaning_;

CONTROL continued

Example, graphic box:
<CONTROL name= "graphic" xpos = "8" ypos="23" width="300"
height="352" fieldtype="graphicbox" />

e Adding elements:
Elements are added using the function additem or loaditem.

The following 2d elements can be used:
— Line-I(inc)

— Circle sector - c(ircle)

— Point - p(oint)

Structure of an element:
<Element type>; coordinates

e Line:
I; xs; ys; xe, ye
| - line marking
Xs - X start position
Ys - Y start position
Xe - X end position

Ye - Y end position

e Circle:
C, xs, ys, Xe, ye, CC_X, CC_Y, I
C - circular sector marking
Xs - X start position
Ys - Y start position
Xe - X end position
Ye - Y end position
Cc_x — X coordinate, circle center point

CC_y - Y coordinate circle center point

e Radius:
R

e Point:
P, x,y

P - point marking
X - X position

Y - Y position
o Deleting the graphic:

The content is deleted using the function empty.
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Meaning

CONTROL continued

Example:

<let name="item string" type="string"></let>
<let name="s z" type="double">100</let>

<let name="s x" type="double">50</let>

<let name="itemdata"></let>

<control name= "gbox" xpos = "6" ypos="24" width="328" height="356"
fieldtype="graphicbox" />

<print name ="item string" text="p; %f; $f">s z, s x</print>
<function name="control.additem"> T"gbox", item string,
itemdata</function>

Example itemlist:

<CONTROL name = "itemlistl" xpos = "10" ypos = "10" fieldtype ="
itemlist">

<ITEM value = "10">textl</ITEM>

<ITEM value = "20">text2</ITEM>

<ITEM value = "12">text3</ITEM>

<ITEM value = "1">text4</ITEM>

</CONTROL>

HELP_CONTEXT

This tag defines the help topic to be called. It should be programmed in the INIT block.

The name specified in the attribute is supplemented by the prefix XmlUserDIg_ and is
transferred to the help system. The associated structure of the help file should be taken from
the topic - generating an online help.

Sequence when activating the help system:

1. Press the "Info" key.

The dialog supplies the expression "my_dlg_help".

Parser converts the expression into "XmlUserDIg_my_dlg_help" .
Activating the help system.

o~ 0eNn

Submitting the search term "XmlIUserDIg_my_dIg_help".

Syntax:
<HELP_ CONTEXT name="<context name>" />

Example:
<INIT>

<CAPTION>my dialogue</CAPTION>
<HELP_ CONTEXT name="my dlg help" />

</INIT>
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DATA_ACCESS The tag controls the behavior of the dialog forms when user inputs are being saved.
The behavior should be defined within the INIT tag.

If the tag is not used, inputs are buffered in each case.

Exception: The attribute hotlink is set to true .

Attribute::

o type = "TRUE" - the input values are not buffered. The dialog form copies the input
values to the reference variables directly.

o type ="FALSE" - the values are only copied to the reference variable with the
UPDATA_DATA type = "FALSE" tag.

Example:
<DATA ACCESS type = "true" />
EDIT_CHANGED Dialog box message
From SW 1.4 SP7 This tag is called if the contents of an edit control have changed.

To identify the control, the system copies the name of the control into variable $focus_name
and the value of the attribute item_data into variable $focus_item_data. The system creates
the variables automatically.

Example:

<EDIT_CHANGED>

<print text="index changed filed:%s, %d"> $focus name,
$focus_item data </print>

</EDIT CHANGED>
INDEX_CHANGED Dialog box message
From SW 1.4 SP7 The tag is called, if the operator changes the selection of a combo box.

To identify the control, the system copies the name of the control into the variable
$focus_name and the value of the attribute item_data into the variable $focus_item_data.
The system creates the variables automatically.

Note:

A reference variable assigned to the control, has not been aligned to the control variable at
this point in time and contains the index of the previous selection of the combo box.

Example:

<INDEX CHANGED>

<print text="index changed filed:%s, %d"> $focus name,
$focus_item data </print>

</INDEX CHANGED>
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Meaning

MENU

The tag defines a menu containing the softkey description and the dialog to be opened.

Attribute::

* pname

Menu name

Syntax:

<MENU name = "<menu name>">
<open_ form ..>

<SOFTKEY ..>

</SOFTKEY>
</MENU>
NAVIGATION This tag defines the menu to be called. This tag can only be set within a softkey block.
Syntax:
<NAVIGATION>menu name</NAVIGATION>
Example:
<menu name = "main">
<softkey POSITION="1">
<caption>sec. form</caption>
<navigation>sec menu</navigation>
</softkey>
</menu>
<menu name = "sec menu">
<open_form name = "sec form" />
<softkey back>
<navigation>main</navigation>
</softkey back>
</menu>
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Syntax:
<OPEN_FORM name

Tag identifier Meaning_;

OPEN_FORM The tag opens the dialog form given under the name.
Attribute::
e name

Name of the dialog form

"<form name>"

Example:
<menu name = "main">
<open form name = "main form" />

<softkey POSITION="1">
<caption>main form</caption>
<navigation>main</navigation>

</softkey>
</menu>

<init>

</init>

<paint>
</paint>

</form>

<form name="main form">
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PROPERTY This tag can be used to define additional properties for an operator control.
Attributes:

e max = "<maximum value>"

e min = "<minimum value>"

o default = "<pre-assignment>"

e factor = "conversion factor"

e color_bk = "<background color coding>"

¢ color_fg = "<font color coding>"

e font = "<Font number>"

e password = "<true>" - entered character is displayed with "*"

o multiline = "<true>" - permits multi-line inputs in an edit control

e disable = "<true/false>" - locks/permits the input in an edit control

o abscissa = "axis name of the first axis of the plane" (only valid for graficbox)
« ordinate = "axis name of the second axis of the plane" (only valid for graficbox)
e transparent= "Transparent color of a bitmap"

Color coding (for details on color coding, see chapter, Color coding)

e accesslevel = changing is only permitted for an access level (NC) that is less than or
equal to the specified access level.
The syntax is: <property accesslevel="access level* />
Also see: Access levels (Page 104)

o tooltip = information text is displayed if the cursor is set to the control.
The syntax is: <property tooltip="information text" />

Example:
<CONTROL name = "progressl" xpos = "10" ypos = "10" width = "100"
fieldtype = "progressbar" hotlink = "true" refvar =
"nck/Channel /GeometricAxis/actProgPos[1]">
<PROPERTY min = "O0" />
<PROPERTY max = "1000" />
</CONTROL>
<CONTROL name = "editl" xpos = "10" ypos = "10">
<PROPERTY min = "20" />
<PROPERTY max = "40" />
<PROPERTY default = "25" />
</CONTROL>
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Tag identifier Meaning_;
PROPERTY continued Example of "abscissa" and "ordinate":

<LET name="abscissa" type="string"></LET>
<LET name="ordinate" type="string"></LET>
<FORM>

<INIT>
<OP>abscissa = "nck/Channel/GeometricAxis/name[0]"</0OP>
<OP>ordinate = "nck/Channel/GeometricAxis/name[1]"</0P>
<CONTROL name=" 802 c gbox" xpos="6" ypos="24" width="328"
height="356" fieldtype="graphicbox" >
<property abscissa="$$$abscissa" />

<property ordinate="$$Sordinate" />
</CONTROL>

</INIT>

</FORM>

Example for "accesslevel™:

<control name="c 1" xposlO" ypos="70" width="96" >
<property accesslevel=“3“ />

</control>

Example for "tooltip":

<control name="c_1" xpos10" ypos="70" width="96" type="string">
<property tooltip="cursor text 1" />

</control>
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SOFTKEY The tag defines the properties and responses of a softkey.
Attributes:
e position

Number of the softkey. 1-8 horizontal softkeys, 9-16 vertical softkeys

The following attributes become effective from SW 1.4 SP7 and higher:
* type

Defines the property of the softkey.

user_controled - The script defines how the softkey is displayed

toggle_softkey - The softkey is displayed alternating between pressed and not pressed
o refvar

Should only be used in conjunction with toggle_softkey .
Reference variable, into which the actual softkey property is copied.

A variable, type "String" should be specified, which includes the properties pressed, not
pressed or locked (see tag state).

e picture

Using the attribute, a bitmap can be output left justified on the softkey. The complete
path name should be specified.

The number of text characters that can be displayed is reduced to the width of the
bitmap.

The following additional actions can be defined within the softkey block:

e caption
Softkey text
o state

Should only be used in conjunction with user_controlled .
The tag assigns the required softkey display to the system.
Syntax:

<state type="<state>" />

The following strings can be specified:
— notpressed

The softkey is displayed as being not pressed.
— pressed

The softkey is displayed as being pressed.
— disabled

The softkey is locked and is displayed in gray.
e navigation
e update_controls
¢ function
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Tag identifier Meaning_;
SOFTKEY continued Syntax:

Standard softkey:
<state type="<softkey state>" />
<softkey position = "<1>">

</softkey>

or

Script-controlled softkey:

<softkey position = "<1>" type="<user defined>" >
<state type="<softkey state>" />

</softkey>

or
Toggle softkey:

<softkey position = "<1>" type="<toggle softkey>" refvar="<variable

name>" >

</softkey>
Example:

<let name="define sk type" type="string">PRESSED</let>
<let name="sk_ type">1</let>

<softkey POSITION="1" type="user controled" >
<caption>Toggle%nSK</caption>

<if>
<condition>sk type == 0 </condition>
<then>
<op> sk type = 1 </op>
<op> define sk type = T"PRESSED" </op>
</then>
<else>
<op> define sk type = T"NOTPRESSED" </op>
<op> sk _type = 0 </op>
</else>
</if>

<state type="$$Sdefine sk type" />

</softkey>
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From SW 1.4 SP7

Tag identifier Meaning
SOFTKEY continued Example:
or
<let name="curr softkey state" type="string">PRESSED</let>
</softkey>
<softkey POSITION="3" type="toggle softkey"
refvar="curr softkey state">
<caption>Toggle%nSK</caption>
</softkey>
Toggle
"sg
Toggle
5K
SOFTKEY_OK The tag defines the response of the softkey "OK".

'
aK

The following additional actions can be defined within the softkey block:
¢ navigation

e update_controls

e function

Syntax:
<SOFTKEY OK>

</SOFTKEY OK>

SOFTKEY_CANCEL
From SW 1.4 SP7

The tag defines the response of the softkey "Cancel".

X
Abort

The following additional actions can be defined within the softkey block:
e navigation

e update_controls

e function

Syntax:
<SOFTKEY CANCEL>

</SOFTKEY CANCEL>
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Tag identifier

Meaning_;

SOFTKEY_BACK
From SW 1.4 SP7

The tag defines the response of the softkey "Back".

<<
Back

The following additional actions can be defined within the softkey block:
e navigation

e update_controls

e function

Syntax:
<SOFTKEY BACK>

</SOFTKEY BACK>

SOFTKEY_ACCEPT
From SW 1.4 SP7

The tag defines the response of the softkey "Accept".

v
Accept

The following additional actions can be defined within the softkey block:
¢ navigation

e update_controls

« function

Syntax:
<SOFTKEY ACCEPT>

</SOFTKEY ACCEPT>
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Meaning

TEXT

The tag is used to display a text in the specified position.
If an alarm number is used, the dialog box displays the text which is saved for the number.

Syntax:
<TEXT xpos = "<X position>" ypos = "<Y position>"> Text </TEXT>

Attributes:
e Xpos

X position of the top left corner
* Yypos

Y position of the top left corner
e color

Text color (color coding, see Chapter Color coding (Page 241))

Value:
Text to be displayed
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IMG The tag is used to display an image in the specified position. The BMP and PNG image
formats are supported.

Syntax:

<IMG xpos = "<X position>" ypos = "<Y position>" name = "<name>" />
<IMG .. xrot="angle X axis" yrot=" angle Y axis " zrot=" angle Z axis
" />

Attributes:
e Xpos

X position of the top left corner
* Yypos

Y position of the top left corner
e name

complete path name
e transparent

Transparent color of the bitmap (see Chapter "Color coding"):
e Xxrot, yrot, zrot
in the axes X, Y and Z, the image rotates around a point of rotation.

o xref, yref, zref
Define point of rotation
If a point of rotation is not specified, then the image rotates around the image center
point. In this case, the Z plane is 0.

+y
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Tag identifier Meaning
IMG Continued Example:
The image is rotated through 34 degrees around the Z axis:
<img xpos = "5" ypos = "23" name = "f:/appl/pic3.bmp" height="355"
WidEhZW850" zrotin3gn color_bk:"#ffffff"pg P P g
</img>

Optional:

If the image display is to differ from the original size, the dimensions can be defined using
the attributes width and height.

e width

Width in pixels
¢ height

Height in pixels

Examples:
<IMG xpos = "20" ypos = "40" name = "f:/appl/test.bmp" />
<IMG xpos = "5" ypos = "23" name = "f:/appl/test.bmp" height =

"355" width = "550"/>
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Tag identifier

Meaning_;

BOX The tag draws a rectangle at the specified position, colored as indicated.
Syntax:
<BOX xpos = "<X position>" ypos = "<Y position>" width = "<X
extension>" height = "<Y extension>" color = "<Color code>" />
Attributes:
* Xpos
X position of the top left corner
* Yypos
Y position of the top left corner
e width
Extension in X direction (in pixels)
e height
Extension in Y direction (in pixels)
e color
Color coding (for details on color coding, see chapter, Color coding)
FUNCTION Function call

The tag executes the function body, which is specified under the attribute "name.

Attributes:
* name = "Name of the function body"

e return = "Variable name for saving the result of the function"

Values:

List of variables to be transferred to the function body. The variables must be separated by a
comma. A maximum of 10 parameters can be transferred.

It is also possible to specify constants or text expressions as call parameters. The identifier
_T should be placed at the start as a means of identifying text terms.

Syntax:

<FUNCTION name = "<function name>" />

Calling function expects a return value

<FUNCTION name = "<function name>" return = "<Variablenname>" />
Parameter transfer

<FUNCTION name = "<function name>"> varl, var2, var3 </FUNCTION>
<FUNCTION name = "<function name>"> T"Text", 1.0, 1 </FUNCTION>
Examples:

See "FUNCTION_BODY".
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Tag identifier Meaning
FUNCTION_BODY Function body

The tag contains the function body of a subfunction. The function body needs to be
programmed within the DialogGui tag.

Attributes:
o name = "Name of the function body"

e parameter = "Parameter list" (optional)

The attribute lists the transfer parameters that are required. The parameters must be
separated by a comma.

When the function body is called, the values of the parameters specified in the function
call are copied to the transfer parameters listed.

e return = "true"

If the attribute is set to true then the local variable $return is created. The function's
return value which is forwarded to the calling function on quitting the function should be
copied to this variable.

Syntax:

Function body without parameter
<FUNCTION BODY name = "<function name>">

</ FUNCTION BODY>

Function body with parameter
<FUNCTION BODY name = "<function name>" parameter = "<pl, p2, p3>">

<LET name = "tmp></LET>
<OP> tmp = pl </0P>

</FUNCTION BODY>

Function body with return value
<FUNCTION BODY name = "<function name>" parameter = "<pl, p2, p3>"

return = "true">

<LET name = "tmp></LET>
<OP> tmp = pl </0P>

<OP> S$return = tmp </0OP>
</FUNCTION BODY>
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Tag identifier Meaning

FUNCTION_BODY Example:

continued <function body name = "test" parameter = "cl,c2,c3" return = "true">
<LET name = "tmp">0</LET>

<OP> tmp = cl+c2+c3 </0P>
<OP> S$return = tmp </OP>
</function body>

<LET name = "my var"> 4 </LET>

<function name = "test" return = " my var "> 2, 3,4</function>
<print text = "result = %d"> my var </print>

Turning, milling, grinding, nibbling

Operating Instructions, 11/2012, 6FC5397-0CP10-8BA0 207



Initial start-up

8. 14 Generating user dialogs

Tag identifier

Meaning

REQUEST

The tag is used to add a variable to the cyclic reading service (hotlink). As a consequence,
the access time to variables, which are not linked to the control, is reduced.

If a function is to be called automatically when a value changes, then the name of the
function should be specified as an additional attribute

This tag is only processed within the INIT operation.

Attributes:

* pname

Address identifier
e function

Function name (from SW 1.4 SP7)

Syntax:

<REQUEST name = "<NC-Variable>" />

or

<REQUEST name = "<NC-Variable>" function="<function name>"/>
Example:

<request name ="plc/mbl0" />
or
<function body name="my function" >

<print text="value changed" />
</function body>

<request name ="plc/mbl0" function="my function"/>

UPDATE_CONTROLS

The tag runs a comparison between the operator controls and the reference variables.

Attribute::
* type
The attribute defines the direction of the data comparison.
= TRUE - data is read from the reference variables and copied to the operator controls.

= FALSE - Data is copied from the operator controls to the reference variables.

Syntax:
<UPDATE CONTROLS type = "<Direction>"/>

Example:

<SOFTKEY OK>

< UPDATE_CONTROLS type="false"/>
</SOFTKEY OK>
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8.14.1.2

Example

Example

8. 14 Generating user dialogs

Integrating machining cycles in the program editor (from SW 1.4 SP7)

The system provides the following tags to integrate your own machining cycles into the
operating area <PROGRAM> or ALT>+<V>:

e CycleMap

e CYCLE

e NC_INSTRUCTION
e CREATE_CYCLE

Cycle scripts should be saved in the manufacturer's directory f:\cycles . The system expects
as main module, the file cycles.xml. This file has the same structure as the file xmidial.xml. In
addition, using the CycleMap tag, a cycle directory can be created that defines the call of the
cycle dialogs for the "recompile" function.

To mark a cycle form, in the FORM tag, the attribute type should be specified with the value
cycle. This marking allows the NC_INSTRUCTION to be processed.

<FORM name = "cyclelOO form" type= "CYCLE">

</FORM>

The NC_INSTRUCTION tag contains the cycle call to be generated. All cycle parameters
should be reserved using space retainers.

<FORM name = "cyclelOO form" type= "CYCLE">
<NC INSTRUCTION>Cyclel00 ($pl, $p2, $p3)</ NC_INSTRUCTION>

</FORM

The CREATE_CYCLE tag prepares the values saved in the space retainer variables and
generates the NC instruction. If a reference variable is not specified, the NC instruction is
copied to the actual cursor position in the part program.

In another case, the function copies the NC instruction into the specified variable.
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Generally, the response of the horizontal softkeys 3 to 6 can be overwritten by the softkeys

defined in the main menu.

Cov.Com - - Simu= Rex=
— m Contour Deilling Turning r i
sc.com lation conpile
CB"CIES.}{mI ial Add Simu- Re-
. —— Specia L
main menu b LontourSghrELLIve Turning Cycles lation conpile
<menu name = "main"=
<softkey POSITION="5">
<caption=3pecial%nTurning</caption:
<navigation=turn_menu</navigation=
</zoftkey=
<softkey POSITION="6">
<caption=Add%nCycles<icaption:
=navigation=add_cyc_menu</navigation>
<fsoftkey=
<fmeny=
v v r
Special Add Simu- Re-
Con EndiES L LA rg Turning  Cycles lation  conpile

Figure 8-47 Softkey menu in the Program Editor

| Tag identifier Meaning
CycleMap Creating a cycle directory, which defines the points of entry into the cycle dialogs

for the "recompile” function.

Syntax:

<CycleMap>

<cycle name="<Cycle name>" >

<navigation>cycle menu</navigation>

</cycle>

</CycleMap>

Example:

<CycleMap>

<cycle name="CyclelO0">

<navigation>cyclel0O0 menu</navigation>

</cycle>

<cycle name="CyclelO1l">

<navigation>cyclelOl menu</navigation>

</cycle>

<cycle name="CyclelQ02">

<navigation>cyclel02 menu</navigation>

</cycle>

</CycleMap>
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Tag identifier

Meaning_;

CYCLE

This tag is used to define the assignment of the cycle to the menu to be called.

Syntax:

<cycle name="<cycle name>" >
<navigation> cycle menu </navigation>
</cycle>

Attributes:

e name

Cycle name

Example:

<CycleMap>

<cycle name="CyclelO0">
<navigation>cyclel00 menu</navigation>
</cycle>

<cycle name="CyclelO1l">
<navigation>cyclelOl menu</navigation>
</cycle>

<cycle name="Cyclel02">
<navigation>cyclel02 menu</navigation>
</cycle>

</CycleMap>

<menu name= "cyclelOO0 menu" >

..</menu>
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Tag identifier

Meaning

NC_INSTRUCTION

This tag is used to define the NC instruction to be generated.

All listed cycle parameters are automatically created as string variables of the
FORM and are available to the FORM.

Precondition: The FORMattribute type is set to the value CYCLE.

Attribute (optional):
o refvar

If the tag is assigned a reference variable, all parameters are pre-assigned
with the values from the NC block saved in the reference variables.

Syntax:
<NC_INSTRUCTION> NC instruction with space retainers </
NC_INSTRUCTION>

Example:
<NC_INSTRUCTION>Cyclel00 ($pl, S$p2, $p3)</ NC INSTRUCTION>

<let name="cyc string" type="string"> Cyclel00(0, 1000,
5)</let>

<FORM name = "cyclel0O form" type= "CYCLE">
<NC_INSTRUCTION refvar= "cyc_ string" >CyclelO0 (Spl, $p2,
$Sp3) </ NC INSTRUCTION>

</FORM>
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Tag identifier Meaning_;
CREATE_CYCLE The tag generates an NC block, whose syntax is defined by the value of the
NC_INSTRUCTION tag.

If a reference variable is not specified, the instruction inserts the block at the
actual cursor position in the part program.

Valid for SW version 1.4 SP6 HF2:

Before generating the NC instruction, the parser calls the
CYCLE_CREATE_EVENT tag of the FORM. This tag can be used to calculate
the cycle parameters.

Syntax:

<CREATE_CYCLE/>

Attribute (optional):
o refvar

If the tag is assigned a reference variable, the NC instruction is copied to this
variable.

Example:
<LET name="cyc_string" type="string"> Cyclel00 (0, 1000,
5)</LET>

<SOFTKEY_ OK>
<caption>OK</caption>
<CREATE_CYCLE />
<close_ form />
<navigation>main menu</navigation>
</SOFTKEY_OK>

or

<SOFTKEY_ OK>
<caption>OK</caption>
<CREATE_CYCLE refvar= "cyc string" />
<close_ form />
<navigation>main menu</navigation>
</SOFTKEY_OK>
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8.14.1.3 Substitution characters

The system offers the option of defining control properties (attribute values) for the runtime.
In order to use this function, the desired property must be set in a local variable and the
variable name must be transferred to the tag as an attribute value preceded by the character

$.

If the tag expects a string as attribute value or value, the $$$ characters must be placed in
front of the variable name.

Example:
<let name="my ypos">100</let>
<let name="field name" type="string"></let>

<control name = "editl" xpos = "322" ypos "Smy ypos"
refvar="nck/Channel/Parameter/R[1]" />

<op>my ypos = my ypos +20 </op>

<control name = "edit2" xpos = "322" ypos = "Smy ypos"
refvar="nck/Channel/Parameter/R[2]" />

<print name =" field name" text="edit%d">3</print>
<op>my_ypos = my ypos +20 </op>

<control name = "$field name" xpos = "322" ypos = "Smy ypos"

refvar="nck/Channel/Parameter/R3]" />

<caption>$$Sfield name</caption>

8.14.2 Scope of functions

Overview

The "Generate user dialogs" function offers an open structure and enables the user to
develop customer-specific and application-specific HMI interfaces.

The SINUMERIK 802Dsl offers an XML-based script language for generating user dialogs.

This script language makes it possible to display machine-specific menus and dialog forms
in the <CUSTOM?> operating area on the HMI.

All dialog forms can be designed on a language-neutral basis. In such cases, the system
reads out the texts to be displayed from the accompanying language database.
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Use

8. 14 Generating user dialogs

The defined XML instructions offer the following properties:

1.

Display dialogs containing the following elements:
— Softkeys

— Variables

— Texts and Help texts

— Graphics and Help displays

Call dialogs by:

— Pressing the (start) softkeys

Restructure dialogs dynamically:

Edit and delete softkeys

Define and design variable fields

Insert, exchange, and delete display texts (language-dependent or language-neutral)

Insert, exchange, and delete graphics

Initiate operations in response to the following actions:
— Displaying dialogs

— Inputting values (variables)

— Selecting a softkey

— Exiting dialogs

Data exchange between dialogs

Variables

— Read (NC, PLC and user variables)

— Write (NC, PLC and user variables)

— Combine with mathematical, comparison or logic operators
Execute functions:

— Subprograms

— File functions

— Pl services
8. Apply protection levels according to user classes
The valid elements (tags) for the script language are described in the "XML tags" (Page 223)
section.
Note

The following section is not intended as a comprehensive description of XML (Extensible
Markup Language). Please refer to the relevant specialist literature for additional information.
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8.14.3

Fundamentals of Configuration

Configuration files

The defining data for new user interfaces are stored in configuration files. These files are
automatically interpreted and the result displayed on the screen. Configuration files are not
stored in the software supplied and must first be set up and loaded by the user.

An XML editor or another form of text editor can be used to generate the configuration files.

Note

No distinction is made between upper and lower case letters.

Menu tree principle

216

Several interlinked dialogs create a menu tree. A link exists if you can switch from one dialog
to another. You can use the newly defined horizontal/vertical softkeys in this dialog to call the
preceding or any other dialog.

Configured start softkeys can be used to create a further menu tree behind the start menu:

Start menu
=
=
=
=
=
=
=]
[ = e e
=]
= 5
=] =
= =
g [ =]
= =
= =
e CDooooood
= [
[ = %
= - =
= = =
= = =
=) = [
[ = 0
=] = [
CDooooooo e ] T e =]

Figure 8-48 Menu tree for user dialogs
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Start menu

The start menu is defined by the name "main" in the "xmldial.xml" file. The start menu is
used to initiate your own operating sequences.

Loading your own dialogs or additional soft key bars can be linked with the main menu.
Additional actions can be performed using these soft key bars.

Returning to the standard application
You can exit the newly created user interfaces and return to the standard application.

8.14.4 Configuration files

Introduction
The screen below shows the manufacturer's drive on the control system.

A
J\~ | it
Jo

Hew
directory

£
| appl
_ | config
] hlp
] ico
& tns Mark
all

Copy

Paste

Delete

Hore

| | A&
882D Custoner RCS — usB Manuf .
data CF card cohnect . drive drive archive
Figure 8-49 Manufacturer's drive

The following files in the control system's "Manufacturer's drive" directory are needed to
configure the user dialogs:
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Table 8- 32 Files for configuration

the "xmldial.xml"
control file with the
"INCLUDE" XML

tag.

"machine_settings.xml"

programmed instructions
for displaying the dialog
forms and parameters on
the HMI.

File type Name of the file Meaning Storage location in the
HMI's <SYSTEM> or
<PROGRAM
MANAGER> operating
area
Script file "xmldial.xml" This script file uses XML "Startup files" >
tags to control the process | "Manufacturer's drive" >
image of the configured in the "appl"
softkey menus and dialog | subdirectory for the
forms in the applications
<COSTUMER> operating
area on the HMI.

Text file "aluc.txt" This text file contains the "Startup files" >
texts for the menus and "Manufacturer's drive" >
dialog forms for the in the "Ing" subdirectory
individual languages. for the languages

Bitmaps "cus_bmp.arj" Archive with the bitmaps. "Startup files" >

The control system "Manufacturer's drive" >

supports BMP and PNG unpack the

formats. "cus_bmp.arj" file in the
"ico" subdirectory.
Note: If a path to the
bitmap file is specified,
the files can be stored
in this directory directly.

XML files inserted in | E.g. These files also contain "Startup files" >

"Manufacturer's drive" >
in the "appl"
subdirectory for the
applications
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Dependencies of files for configuring user dialogs

F:\appl\

*.png,
*.bmp

xmldial.xml

—
xml files

pictures

i

—

F:\ico\

cus_bmp.arj

1) ]l

F:\Ing\

aluc.txt Z
deu

eng

chs

<DialogGui>

™ <?include src="f:\appl\main.xml" ?>

<form name ="HELLO_WORLD"
<init>
<caption>Hello World</captidon>
</init>

> <?include src="f:\appl\settings.xml" ?> /

8. 14 Generating user dialogs

<<

<paint>

<text xpos = "23" ypos = "76"> $$700003
<[text>

</pat

</form>
</DialogGui>

Figure 8-50 Dependencies

Load configuration

As described in the "Storage location in the HMI" column in the previous "Files for
configuration" table, the generated files must be copied to the relevant subdirectories in the
"Startup files" > "Manufacturer's drive" menu.

Note

As soon as there is an "xmldial.xml" script file in the subdirectory for applications on the
manufacturer's drive, the user can start this user dialog in the <CUSTOM?> operating area.

After the initial copying process, the control system needs to be reset via "Normal power-up".

Note

The control system will only process the XML scripts if no user application has been entered
in the "registry.ini" file.
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Example of a user dialog on the HMI

220

The configured softkey menus are displayed when the <CUSTOM> operating area is called.
This enables the user to operate the dialog forms which have been configured.

cus ‘ m
Joi
Current chuck to be used: ¢ clamp chuck

x three=jaw chuck

Force Tool Change Position: K

RSt

Hachine Drive MD R Text Pict.
Settings Paran. 2 mnanage. Show

Figure 8-51 Example of a user dialog in the <CUSTOM> operating area

Note

The control system only processes the XML user dialogs if no programmed user dialog
boxes are implemented in the control system or entered in the registry.ini file. If necessary,
the entry for activating the user dialog (SK7) on the customer hardkey should be deleted.

If configured and programmed dialogs need to be used at the same time, the script language
must be used to call the programmed dialogs. The functions required for this purpose are
described in Chapter Predefined functions (Page 247).
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8.14.5 Structure of configuration file

Overview

A configuration file consists of the following elements:

Description of the "main” start menu with start softkeys
Definition of dialogs

Definition of variables

Description of the blocks

Definition of softkey bars

The following screens show an XML script for the "xmldial.xml" file and the corresponding
screenshots.

The script contains the dialogs for displaying actual values and residual distances, as well as
an R parameter list.
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<DialogGui>

<l
main menu

Itis called by the system software. It starts the application

The menu tag manages the soft key reactions. One input form can be assigned to a menu tag.

<menu name = "MAIN">
<OPEN_FORM name =

'CURRENT_DISPLAY" />

<softkey POSITION="1">
<caption>R-%nPrameter</caption>
U_R_PARAMET igation> <!-- opens the menu R parameter —>

<Isoftkey>

</menu>

<form name = "CURRENT_DISPLAY">
<init>

<caption>Istwerte</caption>

<control name = "label1" xpos = 36" ypos = "56" width = "32" fieldtyps eadonly relvar"nck/Channel/Geomechxls/name[ﬂ] >
<control name = "label2" xpos = "36" ypos = "76" width = "32" fieldtyps ck/Channel/GeometricAxis/name[1]" />
<control name = "label3" xpos = "36" ypos = "96" width = "32" fieldtyps ewap ck/Channel/GeometricAxis/name[2]" />

<control name = "label4" xpos = "36" ypos = "116" widtt
<control name = "label5" xpos = "36" ypos = "136" widtt

"32" fieldtype="readonly" refvar:
"32" fieldtype="readonly" refvar="nck/Channel/GeometricAxis/name[4]" />

<control name
<control name
<control name
<control name
<control name

KIC [0]" hotlin!
ck/Channe\/Genmechxls/aclProchsﬂ]" ha(lm

rue" fieldtype
rue" fieldtype
"true" fieldtype
"true" fieldtype

12" hotlin!
"nckiChannel/GeometricAxis/actProgPos(3]" notink
‘edits" xpos 136" refvar="nck/Channel/GeometricAxis/actProgPos[4]" hotlink

<control name
<control name
<control name
<control name
<control name

‘edit11" xpos
‘edit12" xpos
‘edit13" xpos
‘edit14" xpos
‘edit15" xpos

'nck/Channel/GeometricAxis/progDistToGo[0]" hotlink
'nck/Channel/GeometricAxis/progDistToGo[1]" hotlink
'nck/Channel/GeometricAxis/progDistToGo[2]" hotlink
\ck/Channel/GeometricAxis/progDistToGo[3]" hotlin}
\ck/Channel/GeometricAxis/progDistToGo[4]" hotlini

true" fieldtyps
true" fieldtyps
true" fieldtyps
rue” fieldtype
rue” fieldtype

<finit>

<paint>
<text xpos="36" ypos="30">Name</text>

<text xpos= "80" ypos
<text xpos= "210" ypo:

"30">Current pos</text>
"30">Prog. pos</text>

<lpaint>

</form>

<b-
Menu R- Parameter

<menu name ="MENU_R_PARAMETER">
<OPEN_FORM nam R-Parameter" />

<softkey POSITION="16">
<caption>Backs/caption>
<navigation>MAIN</navigation>
<Isoftkey>

</menu>

<form name = "R-Parameter">

<init>
<DATA_ACCESS type="true" />
<caption>R - Parameter</caption>

4" refvar="nck/Channel/Parameter/R[1]" />
54" refvar=" nck/Channel/Parame(er/R[Z]" >

4" refvar="nck/Channel/Parameter/R[3]" />
"nck/Channel/Parameter/R[4]" />
‘nck/Channel/Parameter/R[5]" />
‘nck/Channel/Parameter/R[6]" />
‘nck/Channel/Parameter/R[7]" />
‘nck/Channel/Parameter/R[8]" />
‘nck/Channel/Parameter/R[9]" />
ck/Channel/Parameter/R[10]" />
Ic/mb170" />

4" refvar:
114" refv:
34" refv.
54" refval
174" refv:
94" refv.
214" refvar
<control name = "edit10" xpos = "322" ypos = "214" refvar
<finit>

<paint>
<text xpos = "23" ypos = "34">R - Parameter 1</text>

<text xpos = "23" ypos = "54">R - Parameter 2</text>
<text xpos = "23" ypos = "74">R - Parameter 3</text>
<text xpos = "23" ypos = "94">R - Parameter 4</text>
<text xpos = "23" ypos = "114">R - Parameter 5</text>
<text xpos = "23" ypos = "134">R - Parameter 6</text>
<text xpos = "23" ypos = "154">R - Parameter 7</text>
<text xpos = "23" ypos = "174">R - Parameter 8</text>
<text xpos = "23" ypos = "194">R - Parameter 9</text>
</paint>

<fform>

</DialogGui>

rue" fieldtype="readonly" formaf
"readonly” forma
"readonly” forma
‘readonly" format="%9.3f" timi
‘readonly" format="%9.3f" timi

%9.3f" time="super fast'/>
%9.3f" time="super fast'/>
“super fast'/>
super fast'/>
super fast'/>

eadonly” form:
eadonly” form:
eadonly” form:
eadonly" format
eadonly" format

uper fast'/>
super fast'/>
uper fast'/>
%9.3f" time="super fast"/>
%9.3f" time="super fast"/>

Name Current pos Prog. pos
[ 699.420 0.000
v 868.718 0.000
z 8.008 0.000
sp 8.088 0.000
[ 296.578 0.000

R-

Praneter

Actual values

- Paraneter
- Paraneter
- Paraneter
- Paraneter
Parameter
- Paraneter
- Paraneter
- Paranmeter

EREE R R R
'
O NP A WwN R

- Paraneter

16.000000
a

Back

R parameters

Figure 8-52 XML script and dialog forms with parameters
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8.14.6 Language dependency
Language-dependent texts are used for:
® Softkey labels
® Headers
® Help texts
® Any other texts

The language-dependent texts are stored in text files.

Note

You will need to perform the following steps when using these text files:

e Make them available in the required languages.

e Use the RCS802 tool to convert them into the control system's internal format.
o Transfer them into the relevant language directories of the control system.

See also

Language setting and file management (Page 114)
8.14.7 XML identifier
8.14.7.1 General structure

Structure and instructions of the script file for dialog configuration
All dialog configurations should be stored in the DialogGui tag.
<DialogGui>
2/DialogGui>

Example:
<?xml version="1.0" encoding="utf-8"?>
<DialogGui>

<FORM name ="Hello World">
<INIT>

<CAPTION>Hello World</CAPTION>
</INIT>

</FORM>

</DialogGui>
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Instructions

The language offers the following instructions for executing conditional instructions and loop
controls:

e Forloop

e While loop

e Do with loop

e Conditional processing

e Switch and case instructions

e QOperator controls in a dialog form
e Softkey descriptions

® Define variables

For a detailed description of instructions, see Instruction/identifier descriptions (Page 224).

8.14.7.2 Instruction/identifier descriptions

The following XML tags are defined for generating dialogs and menus, and for executing
program sequences:

Note

Attribute values that are in quotation marks "<...>" should be replaced by the currently used
expressions.

Example:
<DATA_LIST action="read/write/append" id="<list name>">
is programmed as follows:

<DATA_LIST action="read/write/append" id="my datalist">

Tag identifier

Meaning

BREAK

Conditional cancellation of a loop.

CONTROL_RESET

The tag enables one or more control components to be restarted.

Syntax:
<CONTROL RESET resetnc="TRUE" />

Attributes:
e RESETNC ="TRUE"

The NC component is restarted
e RESETDRIVE ="TRUE"

The drive components are restarted.

224
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Tag identifier

Meaning

CREATE_CYCLE_EVENT
From SW 1.4 SP7

If the parser starts to process tags CREATE_CYCLE, initially, the message
<CREATE_CYCLE_EVENT sent> is sent to the active form. This message can be used
for preparing the cycle parameters, before the parser generates the NC operation from
the parameter list and the generation rule.

<CREATE CYCLE 7>

<CREATE_CYCLE_EVENT>

Parameter

Generate cycle
</CREATE_CYCLE_EVENT>

Syntax:
<CREATE CYCLE EVENT>
</CREATE CYCLE EVENT>

Example:
<SOFTKEY OK>

<CREATE CYCLE />

<SOFTKEY OK>

<FORM>
<NC_INSTRUCTION>MY CYCLE ($P1, $P2)</ NC_ INSTRUCTION >

<CREATE CYCLE EVENT>
<type cast name="Pl" type="int"/>
<OP> P1 = P1 * 150 </0P>

</CREATE CYCLE EVENT>

</FORM>
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Tag identifier Meaning_;
DATA The tag enables the NC, PLC, GUD and drive data to be directly written to.
The "Component addressing" (Page 242) section contains details on address formation.

Attribute:

e name

Variable address

Tag value:

All alphanumeric terms are approved as tag values. If a value is to be written from a local
variable directly, the $ replacement operator preceding the name of the local variable
should be used.

Syntax:
<DATA name="<variable name>"> value </DATA>

Example:

<DATA name = "plc/mbl70"> 1 </DATA>

<LET name = "tempVar"> 7 </LET>

<!— the contents of the local variables "tempVar" are written to

bit memory byte 170 -
<DATA name = "plc/mbl70">$StempVar</DATA>

Turning, milling, grinding, nibbling
226 Operating Instructions, 11/2012, 6FC5397-0CP10-8BA0




Initial start-up
8. 14 Generating user dialogs

Tag identifier Meaning

DATA_LIST The tag enables the listed drive and machine data to be saved or restored.

Addresses are listed in lines. The "Component addressing” (Page 242) section contains
details on address formation.

Up to 20 temporary data lists can be created.

Attributes:
e action

read- the values of the listed variables are stored in a temporary memory
append- the values of the listed variables are added to an existing list

wrife- the backed up values are copied to the relevant machine data
e id

The identifier is used to identify the temporary memory

Syntax:

<DATA LIST action="<read/write/append>" id="<list name>">
NC/PLC Address compilation

</DATA LIST>

Example:

<DATA_LIST action ="read" id="<name>">
nck/channel /parameter/r[2]

nck/channel /parameter/r[3]

nck/channel /parameter/r[4]

$MN_USER DATA INT[0]

</ DATA LIST>
<DATA LIST action ="write" id="<name>" />
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Tag identifier

Meaning_;

DYNAMIC_INCLUDE
From SW 1.4 SP7

The tag includes an XML script file.
Contrary to the INCLUDE tag, read-in is first only realized when executing the
corresponding operation.

For large projects, the use of the tag reduces the load time of the customer area and/or
the cycle support. Further, the average level of resources is reduced, as not all of the
dialogs are always called during a session.

Syntax:
<DYNAMIC_INCLUDE src="path name"/>

Example:

<SOFTKEY POSITION="3">
<CAPTION>MY MENU</CAPTION>
<DYNAMIC INCLUDE src="f:\cycles\my submenu.xml"/>
<NAVIGATION>MY MENU</NAVIGATION>

</SOFTKEY>

ELSE Instruction for situations where the condition has not been met (IF, THEN, ELSE)
FORM The tag contains the description of a user dialog. The relevant tags are described in the
section on generating menus and dialog forms.
Syntax:
<FORM name="<dialog name>" color="#f£0000">
Attributes:
e color
Background color of the dialog form (color coding, see Chapter Color coding
(Page 241))
— Default white
e name
Identifier of the form
o type
Permissible value is cycle, which identifies a user cycle screen form
e Xpos
X-position of the top left corner of the dialog box (optional)
* Yypos
Y position of the top left corner (optional)
e width
Extension in the X direction (in pixels) (optional)
¢ height
Extension in the Y direction (in pixels) (optional)
HMI_RESET The tag initiates an HMI restart.
The interpretation is cancelled after this operation.
Turning, milling, grinding, nibbling
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Tag identifier

Meaning

IF

Conditional statement (IF, THEN, ELSE)

The THEN and ELSE tags are enclosed in the IF tag.

The condition that is executed in the CONDITION tag follows the IF tag. The further
processing of the instructions depends upon the result of the operation. If the function
result is true, then the THEN branch is executed and the ELSE branch is skipped. If the
result of the function is false, the parser executes the ELSE branch.

Syntax:
<IF>

<CONDITION> Condition != 7 </CONDITION>

<THEN>

Instruction for the case: Condition fulfilled

</THEN>
<ELSE>

Instruction for the case: Condition not fulfilled

</ELSE>
</IF>

Example:
<IF>

<CONDITION> "plc/mbl70" != 7 </CONDITION>

<THEN>
<OP> "plc/mbl70" = 7 </0OP>

</THEN>
<ELSE>
<OP> "plc/mbl70" = 2 </0OP>

</ELSE>
</IF>

INCLUDE

The instruction includes an XML description.

(see also DYNAMIC_INCLUDE in this table)

Attribute:

e SIC

Contains the path name.

Syntax:
<?INCLUDE src="<Path name>" ?>
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Tag identifier Meaning_;
LET The instruction creates a local variable under the specified name.
Fields:
Using the attribute dim (dimension) single or two-dimensional fields can be created. The
field index is used to address the individual field elements.
For a two-dimensional field, initially the line index is specified and then the column index.
¢ Single-dimensional field:
Indices 0 to 4
¢ Two-dimensional field:
Index line 0 to 3 and index column 0 to 5
0,0{/0,1]0,2(0,3]0,4 10,5
1,0(1,1(1,2{1,3[1,4 1,5
2,0(2,112,2(2,3]|2,4 (2,5
3,013,113,2|3,3]3,4|3,5
Attributes:
e hame
Variable name
o type
The variable type can be an integer (INT), double (DOUBLE), float (FLOAT) or string
(STRING). If there is no type instruction specified, the system creates an integer
variable.
<LET name = "VAR1" type = "INT" />
e permanent
If the attribute is set to true, then the variable value is saved permanently. This
attribute is only effective for a global variable.
e dim
The following number of field elements must be specified. For a two-dimensional field,
the second dimension is specified after the first dimension separated by a comma.
A field element is accessed via the field index, which is specified in square brackets
after the variable name.
name[index] or name[row,column]
— Single-dimensional field: dim="<Number of elements>"
— Two-dimensional field: dim="<Number of lines>,<number of columns>"
Non-initialized field elements are pre-assigned with "0".
Turning, milling, grinding, nibbling
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Tag identifier Meaning

LET Continued Example:

Single-dimensional field:

<let name="array" dim="10"></let>

Two-dimensional field:

<let name="list string" dim="10,3" type="string"></let>

Pre-assignment:
A variable can be initialized with a value.
<LET name = "VARI" type = "INT"> 10 </LET>

If values comprising NC or PLC variables are saved in a local variable, the assignment
operation automatically adapts the format to that of the variables which have been loaded.

e Pre-assignment for a string variable:

Texts containing more than one line can be assigned to a string variable if the
formatted text is transferred as a value. If a line is to end with a line feed <LF> , the
characters "\\n" should be added at the end of the line.

<LET name = "text" type = "string"> F4000 G94\\n
Gl %x20\\n

Z50\\n

M2\\n

</LET>>

Fields (Arrays):

<let name="list" dim="10,3">
{1,2,3},
{1,20}

</let>

<let name="list string" dim="10,3" type="string">
{"text 10", "text 11"},
{"text 20", "text 21"}

</let>

Assignment:

Values made up of the machine data or subroutines can be assigned to a variable using
the assignment operation "=".

A variable remains valid until the end of the higher-level XML block.

Variables which are to be available globally should be created directly after the DialogGUi
tag.

The following must be observed for a dialog box:

e The message processing opens the corresponding tag.

e The tag is closed after the message has been executed.

e All variables within the tag are deleted when closing.
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Tag identifier Meaning_;
MSG The operator component shows the message which is indicated in the tag.
If an alarm number is used, the dialog box displays the text which is saved for the
number.
Example:
<MSG text ="my message" />
MSGBOX The instruction opens a message box whose return value can be used for branching.
Syntax:
<MSGBOX text="<Message>" caption="<caption>" retvalue="<variable
name>" type="<button type>" />
Attributes:
o text
Text
e caption
Header
e retvalue
Name of the variables to which the return value is copied:
1-0OK
0 - CANCEL
* type
Acknowledgement options:
"BTN_OK"
"BTN_CANCEL"
"BTN_OKCANCEL"
If an alarm number is used for the "text" or "caption" attribute, the message box displays
the text which is saved for the number.
Example:
<MSGBOX text="Test message" caption="Information"
retvalue="result" type="BTN OK" />
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Tag identifier

Meaning

OoP The tag executes the specified operations.
The operations listed in Chapter "Operators (Page 241) can be executed.
For the purpose of accessing the NC, PLC, and drive data, the complete variable name
should be placed in quotation marks. The "Component addressing” (Page 242) section
contains details on address formation.
PLC: "PLC/MB170"
NC: "NC/Channel/.."
Example:
<LET name = "tmpVar" type="INT"> </LET>
<OP> tmpVar = "plc/mbl70" </OP>
<OP> tmpVar = tmpVar *2 </OP>
<OP> "plc/mbl70"™ = tmpVar </0P>
Character string processing:
The operation instruction is able to process character strings and assign the results to the
string variable specified in the equation.
The identifier _T should be placed at the start as a means of identifying text terms.
Formatting of variable values is also possible. The identifier _F should be placed at the
start of the formatting regulation, followed by the format instruction. The address is then
specified for the variable.
Example:
<LET name="buffer" type="string"></LET>
<OP> buffer = T"unformatted value RO= " +
"nck/Channel/Parameter/R[0]" + T" and " + T"$$85051" + T"
formatted value R1 " + F%9.3f"nck/Channel/Parameter/R[1]" </0OP>
PASSWORD The tag opens a dialog for entering the password.
Once the entry has been confirmed, the character string is available in the specified
reference variable.
Syntax:
<PASSWORD refVar ="<variable name>" />
Attribute:
o refVar
Name of the reference variable
Example:
<PASSWORD refvar="plc/mwl07" />
POWER_OFF A message prompts the operator to switch the machine off. The message text is

permanently saved in the system.
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Tag identifier

Meaning_;

PRINT The tag outputs a text in the dialog line or copies the text to the variable specified.
If the text contains formatting identifiers, the variable values are inserted at the
appropriate places.
Syntax:
<PRINT name="Variable name " text="text %$Formatting "> Variable,
</PRINT>
<PRINT text="text %Formatting"> Variable, .. </PRINT>
Attributes:
e name
Name of the variable where the text is to be stored (optional)
o text
Text
Formatting:
The character "%" causes the variable specified as the value to be formatted.
%[Flags] [Width] [.decimal places] type
e Flags:
Optional character for defining output formatting:
— Right-justified or left-justified ("-") for left-justified
— Add leading zeros ("0")
— Fill with blanks
e Width:
The argument defines the minimum output width for a non-negative number. If the
value to be output has fewer places than the argument defined, the missing spaces
are filled with blanks.
e Decimal places:
With floating point numbers, the optional parameter defines the number of decimal
places.
e Type:
The type character defines which data formats are transferred for the print instruction.
These characters need to be specified.
— d: Integer value
— f: Floating point number
— s: String
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Tag identifier Meaning
PRINTContinued Values:
Number of variables whose values are to be inserted into the text.

The variable types must match the corresponding type identifier for the formatting
instruction and must be separated from one another using a comma.

Example:

Output of a text in the information line

<PRINT text="Infotext" />

Output of a text with variable formatting

<LET name="trun dir"></LET>

<PRINT text="M%d">trun dir</PRINT>

Output of a text in a string variable with variable formatting
<LET name="trun dir"></LET>

<LET name="str" type="string" ></LET>

<print name="str" text="M%d ">trun dir</print>

PROGRESS_BAR The tag opens or closes a progress bar. The bar is displayed below the application
From SW 1.4 SP7 window.
Syntax:

<PROGRESS BAR type="<true/false>"> value </ PROGRESS BAR>

Attributes:
o type = "TRUE" - opens the progress bar
o type="FALSE" - closes the progress bar
e min

(optional) — minimum value

e max

(optional) — maximum value

Value:
e Value

Percentage position of the bar

Example:

<PROGRESS BAR type="true" min="0" max="101" >20<
/PROGRESS BAR>...... <PROGRESS_BAR >50<
/PROGRESS_BAR> ...... <PROGRESS BAR type="false" >100<

/PROGRESS BAR>
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Tag identifier

Meaning_;

SEND_MESSAGE
From SW 1.4 SP7

The tag sends a message with two parameters to the active form, which is processed in

the tag message.

Syntax:
<SEND MESSAGE>pl, p2</SEND MESSAGE>

Example:

<SOFTKEY POSITION="3">
<caption>Set%nParameter</caption>
<send message>1, 0</send message>

</SOFTKEY>

<FORM>

<MESSAGE>

<SWITCH>

<CONDITION>Smessage parl</CONDITION>
<CASE value="1">

</CASE>
</SWITCH>
</MESSAGE>

</FORM>

SLEEP
From SW 1.4 SP7

The tag interrupts script execution for the specified period. The interruption time is
obtained from the transferred value multiplied by the time base of 50 ms.

Syntax:
<SLEEP value="Interruption time" />

Example:

Wait time, 1.5 sec.
<SLEEP value="30" />

STOP

Interpretation is cancelled at this point.
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Tag identifier

Meaning

SWITCH

The SWITCH instruction describes a multiple choice. A term is evaluated once and
compared with a number of constants. If the expression matches the constants, the
instructions are executed within the CASE instruction.

The DEFAULT instruction is executed when none of the constants match the expression.

Syntax:

<SWITCH>

<CONDITION> Value </CONDITION>
<CASE value="Constant 1">
Instructions

</CASE>
<CASE value="Constant 2">
Instructions

</CASE>
<DEFAULT>

Instructions

</DEFAULT>
</SWITCH>

SHOW_CONTROL
From SW 1.4 SP7

The visibility of a control can be controlled using the tag.

Syntax:
<SHOW_CONTROL name="<name>" type="<type>" />

Attributes:

e nName

Name of the control
o type = "TRUE" - control becomes visible
o type="FALSE" - control becomes invisible (hidden)

Example:
<SHOW_CONTROL name="myEditfield" type="false" />

<SHOW CONTROL name="myEditfield" type="true" />
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Tag identifier

Meaning_;

TYPE_CAST
From SW 1.4 SP7

The tag is used to convert the data type of a local variable.

Syntax:
<type_cast name="variable name" type=" new type" />
Attributes:

e name

Variable name
o type

new data type

THEN Operation, if the condition has been fulfilled (IF, THEN, ELSE)
FOR For loop
for (initialization; test; continuation) instruction(s)
Syntax:
<FOR>
<INIT>..</INIT>
<CONDITION>..</CONDITION>
<INCREMENT>..</INCREMENT>
Instructions
</FOR>
The For loop is executed as follows:
1. Evaluation of the term initialization (INIT).
2. Evaluation of the term test (CONDITION) as a Boolean term.
If the value is false, the For loop is ended.
3. Execution of the following instructions.
4. Evaluation of the term continuation INCREMENT)..
5. Continue with 2.
All the variables used within the INIT, CONDITION, and INCREMENT branches should be
created outside the FOR loop.
Example:
<LET name = "count">0</LET>
<FOR>
<INIT>
<OP> count = 0</0P>
</INIT>
<CONDITION> count <= 7 </CONDITION>
<INCREMENT>
<OP> count = count + 1 </0P>
</INCREMENT>
<OP> "plc/gbl0" = 1+ count </0P>
</FOR>
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Tag identifier Meaning
WAITING The tag waits for the component to undergo a hot restart after an NC or drive reset.
Attributes:

e  WAITINGFORNC = "TRUE" - the system waits for the NC to restart
o WAITINGFORDRIVE = "TRUE" - the system waits for the drives to restart

Syntax:

<WAITING WAITINGFORNC = "TRUE"/>

Example:

<CONTROL _RESET resetnc = "true" resetdrive = "true"/>
<WAITING waitingfornc = "true" waitingfordrive = "true" />
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Tag identifier

Meaning_;

WHILE

WHILE loop
WHILE (Test)
Instruction

Syntax:

<WHILE>
<CONDITION>..</CONDITION>
Instructions

</WHILE>

The While loop is used to execute a sequence of instructions repeatedly while a condition
is met. This condition is tested before the sequence of instructions is executed.

Example:

<WHILE>

<CONDITION> "plc/ib9" == 0 </CONDITION>
<DATA name = "PLC/gbll"> 15 </DATA>
</WHILE>

DO_WHILE

Do while loop
DO

Instructions
WHILE (Test)

Syntax:
<DO_WHILE>

Instructions

<CONDITION>..</CONDITION>

</DO_WHILE>

The Do while loop comprises a block of instructions and a condition. The code within the
instruction block is executed first, then the condition is analyzed. If the condition is true,
the function executes the code section again. This is continuously repeated until the
condition is false.

Example:

<DO_WHILE>

<DATA name = "PLC/gbll"> 15 </DATA>
<CONDITIION> "plc/ib9" == 0 </CONDITION>
</DO WHILE>
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8.14.7.3 Color coding
The color attribute uses the color coding scheme for the HTML language.

In terms of syntax, color specifications consist of the "#" (hash) character and six digits from
the hexadecimal system, with each color represented by two digits.

R - Red

G - Green

B - Blue
#RRGGBB
Example:

color = "#ff0011"

8.14.7.4 Special XML syntax

Characters with special meanings in XML syntax have to be rewritten if they are to be
displayed correctly by a general XML editor.

The following characters are affected:

Character Notation in XML
< &lt;

> &gt;

& &amp;

" &quot;

! &apos;

8.14.7.5 Operators

The operation instruction processes the following operators:

Operator Meaning

= Assignment

== Equal to

<, &lt; Less than

>, &gt; Greater than

<=, &lt;= Less than or equal to
>=, &gt;= Greater than or equal to
| OR operation in bits
Il Logic OR operation
&, &amp; AND operation in bits
&&, &amp;&amp; Logic AND operation
+ Addition

- Subtraction
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Operator Meaning

* Multiplication
/ Division

! Not

1= Not equal to

Operation instructions are processed from left to right. It may make sense to place terms in
parentheses under certain circumstances in order to define the priority for executing
subterms.

8.14.8 Addressing components

Address identifiers for the desired data must be created to address NC variables, PLC
blocks or drive data. An address consists of the subpaths component name and variable
address. A slash should be used as a separating character.

8.14.8.1 PLC addressing
Addressing the PLC starts with the path section plc.

Table 8- 33 The following addresses are permissible:

DBx.DB(f) Data block
1(f)x Input

Q(f)x Output
M(f)x Bit memory
V(f)x Variable
DBx.DBXx.b Data block
Ix.b Input

Qx.b Output
Mx.b Bit memory
Vx.b Variable

Table 8- 34 Data format f:

B Byte
w Word
D Double word

Data format identification is not applicable to bit addressing.
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Address x:

Valid S7-200 address identifier

Bit addressing:

b — Bit number

Examples:

<data name = "plc/mbl70">1</data>
<data name = "i0.1"> 1 </data>
<op> "ml9.2" = 1 </op>

8.14.8.2 Addressing NC variables
Addressing the NC variables starts with the path section nck.

This section is followed by the data address; its structure should be taken from the
SINUMERIK 802D sl Parameter Manual.

Example:
<LET name = "tempStatus"></LET>
<OP> tempStatus ="nck/channel/state/chanstatus" </0P>

8.14.8.3 Generating NC/PLC addresses during the runtime
From SW 1.4 SP7, there is the option of generating an address identifier during the runtime.

In this case, the content of a string variable is used as address in an operation statement as
well as in the nc.cap.read and nc.cap.write functions.

Observe the following for this type of addressing mode:
® \Write the variable names in quotation marks.

e Use three ,$ characters as prefix for variable names.

Syntax:

"SSSvariable name"

Example:
<LET name="var_ adr" type="string"></LET>
<PRINT name="var adr" text="VB9000%d"> 2000</PRINT>
<OP> "$S$Svar adr" = 1 </0OP>

8.14.8.4 Addressing drive components
Addressing the drive components starts with the path section drive.
Then the drive device is specified:
CuU
DC

The parameter to be set is added to this section.
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Example:
<LET name="r0002 content"></LET>
<LET name="plO7 content"></LET>

<!— Reading of value r0002 on the CU ->

<OP> r0002 content = "drive/cu/r0002" </OP>
<OP> r0002 content "drive/cu/r0002 [CULl]" </0OP>

<!— Reading of value r0002 on NX1 ->
<OP> r0002 content = "drive/cu/r0002[CU2]" </OP>

<!— Reading of value pl07[0] on the CU ->
<OP> pl07 content = "drive/cu/pl07[0]" </OP>
<PRINT text="%d"> pl07 content </PRINT>

<!— Reading of value pl07[0] on the CU ->

<OP> pl07 content = "drive/cu/pl07[0, CUl]" </OP>
<PRINT text="%d"> pl07 content </PRINT>

<!— Reading of value pl07[0] on the NX1 ->

<OP> pl07 content = "drive/cu/pl07[0, CU2]" </OP>
<PRINT text="%d"> pl07 content </PRINT>

Addressing the drive objects:

To address individual objects, the desired object should be entered in square brackets after
the parameter.

Note

The drive object number differs from the numbering used in the drive dialog, since the CU
components, ALM, and all connected hubs are integrated with the continuous numbering.
The DO number can be established as follows:

e All connected drive objects are listed in field p978 of the relevant CU corresponding to
their slot number.

e Itis a question of establishing the field index for the desired slot and adding one to this
number. This value is the DO index needed for addressing purposes.
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Drive

N e
ﬁ

Parameter Identifier Value Unit g B EA
pB?78[0]1 List of drive objects _ Drive
object -
pB?78L1]1 List of drive objects q
pB?78[2]1 List of drive objects 5
pBP78[3]1 List of drive objects (5]
pB278[4]1 List of drive objects 7 Save
paranet.
pB?78L[5]1 List of drive objects 8
pB?78I6]1 List of drive objects 1 Value in
hex/bin
pBP78[7]1 List of drive objects 255
pBP78[8]1 List of drive objects a Find
pB?78L[2]1 List of drive objects 2
pB?78[18]1 List of drive objects 9 Continue
find
pBP78[111List of drive objects a
«

| | Back
General Axis Channel Drive Display Servo
HMD HD HMD HD HD Trace

Figure 8-53 Drive parameter p0978 [ ...] at the control

Parameter number [do<DO-index>]

Example:
p0092 [dol]

Alternatively, the drive index can be read from a local variable using $<variable name>
"substitution characters".
z.B. DO$local variable

Example:
<DATA name ="drive/cu/p0092">1</DATA>
<DATA name ="drive/dc/p0092[dol] ">1</DATA>

Indirect addressing:

<LET name = "driveIndex> 0 </LET>

<OP> driveIndex = $ctrlout module nr[0, AX1l] </OP>
<DATA name ="drive/dc[doSdrivelIndex]/p0092">1</DATA>
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8.14.8.5 Addressing machine and setting data
Drive and setting data is identified by the character $ followed by the name of the data.
Machine data:
$Mx_<name[index, AX<axis_number>]>
Setting data:
$Sx_<namel[index, AX<axis_number>]>
X:
N — General machine or setting data
C - Channel-specific machine or setting data
A - Axis-specific machine or setting data
Index:
For afield, the parameter indicates the index of the data.
AX<axis_number>:
The required axis (<axis_number>) has to be specified for axis-specific data.

Alternatively, the axis index can be read from a local variable using $<variable name>
"substitution characters".

e.g. AX$localvariable

Example:
<DATA name ="$MN AXCONF MACHAX NAME TAB[0] ">X1</DATA>

Direct addressing of the axis:
<DATA name ="$MA CTRLOUT MODULE NR[0, AX1] ">1</DATA>

Indirect addressing of the axis:
<LET name ="axisIndex"> 1 </LET>
<DATA name ="$MA CTRLOUT MODULE NR[0, AX$axisIndex] ">1</DATA>

8.14.8.6 Addressing user data
Addressing user data starts with the path section gud, followed by the GUD name.
For a field, after the name, the required field index should be specified in square brackets.

Example:
<DATA name ="gud/syg rm[0]"
<OP>"gud/syg rm[0]" 0 10 </op>
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The script language offers various string processing and standard mathematical functions.

The function names listed below are reserved and cannot be overloaded.

Function name

Meaning_]

Ncfunc cap read
From SW 1.4 SP7

The function copies a value from the specified address into a local
variable. If the read operation was error-free, then the return variable
contains the value zero.

Contrary to the operation instruction, in the event of a fault, this
function does not interrupt the processing of the script operations.

Syntax:
<function name="ncfunc.cap.read" return="error">
lokale variable, "address"</function>

Example:

<let name="error"></let>

<function name="ncfunc.cap.read" return="error"> 3,
"drive/cu/p0009"</function>

<if>

<condition>error != 0</condition>

<then>

<break />

</then>

</if>
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Function name Meaning

Ncfunc cap write The function writes a value into the specified variable. If the write

From SW 1.4 SP7 operation was error-free, then the return variable contains the value
zero.

Contrary to the operation instruction, in the event of a fault, this
function does not interrupt the processing of the script operations.

Syntax:
<function name="ncfunc.cap.read" return="error">
local variable or constant, "address"</function>

Example:

<let name="error"></let>

<function name="ncfunc.cap.write" return="error">
0, "drive/cu/p0009"</function>

<if>

<condition>error != 0</condition>

<then>

<break />

</then>

</if>
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Function name Meaning
Ncfunc PI-Service Jobs can be transferred to the NCK using the program invocation
From SW 1.4 SP7 (P1) service.

If the service has been executed error-free, the function returns the
value 1 in the return variable.

Manipulation of the tool list

_N_CREATO - Create tool
_N_DELETO - Delete tool
_N_CREACE - Create tool cutting edge
_N_DELECE - Delete tool cutting edge

Activation of work offsets

_N_SETUFR - Activates the actual user frame
_N_SETUDT - Activates the actual user data

Block search

_N_FINDBL - Activate block search
_N_FINDAB - Cancel block search

Syntax:

<function name="ncfunc.pi service" return="return
var"> pi name, varl, var2, var3, var4, varb
</function>

Attributes:
e name - Function name

e return- Name of the variable in which the execution result is
saved

— Value == 1 - job executed successfully
— Value == 0 - faulty job

Tag values:
e piname - Name of the Pl service (string)
e var1 tovar5 - Pl specific arguments
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Function name Meaning
Ncfunc PI-Service Continued Arguments:
From SW 1.4 SP7 ¢ _N_CREATO

var1 - Tool number
e _N_DELETO

var1 - Tool number
e _N_CREACE

var1 - Tool number

var2 - Cutting edge number
e _N_DELECE

var1 - Tool number

var2 - Cutting edge number
e _N_SETUFR

No arguments
e _N_SETUDT

var1- User data area to be activated
— 1-Tool offset data
— 2 - Active basic frame
— 3 - Active adjustable frame
e _N_FINDBL

var1 - Search mode

— 2 - Search with contour calculation

— 4 - Search for the block end point

— 1 - Block search without calculation.
e _N_FINDAB

No arguments

Example:
e Creating a tool — tool number 3

<function name="ncfunc.pi_service"> T" N _CREATO",
3</function>

o Delete cutting edge 1 of tool 5

<function name="ncfunc.pi_service">_T"_N_DELECE", 5,
1</function>
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Function name

Meaning_;

Ncfunc display resolution
From SW 1.4 SP7

This function supplies the conversion rule for floating point numbers
defined in the control. A string variable must be provided as variable.

See also display machine data MD203 DISPLAY_RESOLUTION and
MD204 DISPLAY_RESOLUTION_INCH

Syntax:
<function name="ncfunc.displayresolution"
return="dislay res" />

Example:
<let name="dislay res" type="string"></let>

<function name="ncfunc.displayresolution"
return="dislay res" />

<control name = "cdistToGo" xpos = "210" ypos =
"156"
refvar="nck/Channel/GeometricAxis/progDistToGo[2]"
hotlink="true" height="34" fieldtype="readonly"
format="55$sdislay res" time="superfast"
color bk="#ffffff"/>

Ncfunc bico to int
From SW 1.4 SP7

The function converts a string specified in the BICO format into an
integer value. (see SINAMICS).

Syntax:
<function name="ncfunc.bicotoint" return="integer
variable">bico-string</function>

Example:
<let name="s np0480 0" type="string"></let>
<let name="i p0480_0">0</let>

<function name="ncfunc.bicotoint"
return="1i p0480 0">s np0480_ 0</function>
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Function name

Meaning_;

Ncfunc int to bico
From SW 1.4 SP7

The function converts an integer value into a BICO format string.
(see SINAMICS).

Syntax:
<function name="ncfunc.inttobico" return="string
variable">integer variable</function>

Example:

<function name="ncfunc.inttobico"
return="s p0480 0">"drive/dc/p0480[0,
DO2]"</function>

Ncfunc is bico str valid
From SW 1.4 SP7

This function returns the value zero if it involves a string specified in
the BICO format. (see SINAMICS)

Syntax:

<function name="ncfunc.isbicostrvalid"
return="integer variable">string
varaible</function>

Example:

<let name="s np0480 0" type="string"></let>

<control name = "cp0480 0" xpos = "402" ypos = "76"
hotlink="true" refvar="s np0480 0" >
<property item data="4001" />
</control>

<function name="ncfunc.isbicostrvalid"
return="valid">cp0480 0</function>
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Function name Meaning

Ncfunc passwordFrom SW 1.4 SP7 This function sets or deletes a password level.

e Set password:
The password should be specified for the required password
level as parameter.

e Delete password:

A blank string deletes the password level.

Syntax:
<function name="ncfunc.password">password
</function>

Example:
<let name="password" type="string"></let>

<function name="ncfunc.password" > password
</function>

<function name="ncfunc.password" > T"CUSTOMER"
</function>

Delete password:
<function name="ncfunc.password" > _T"" </function>

Control form color From SW 1.4 SP7 This function provides the text or background color of the dialog box.

Range:
¢ BACKGROUND - request color value of the background
e TEXT - request color value of the text (foreground)

Syntax:

<function name="control.formcolor"
return="variable">_T"range"</function>

Example:
<let name="bk color"></let>

<function name="control.formcolor"
return="bk color"> T"BACKGROUND"</function>
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Control local timeFrom SW 1.4 SP7

The function copies the local time in a field with 7 array elements.
The name of the variable is expected as call parameter.

The following is stored in an array element:

e Index O - year

e Index 1 - month

e Index 2 - weekday

e Index 3 - day

e Index 4 - hour

e Index 5 - minute

e Index 6 - second

Syntax:
<function name
="control.localtime"> T"time array"</function>

Example:

<!-- index

0 = Year

1 = Month

2 = Day of week
3 = Day

4 = Hour

5 = Minute

6 = Second

<let name="time array" dim="7" />

<function name
="control.localtime"> T"time array"</function>
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String to compare

Two strings are compared with one another from a lexicographical
perspective.

The function gives a return value of zero if the strings are the same,
a value less than zero if the first string is smaller than the second
string or a value greater than zero if the second string is smaller then
the first string.

Parameter:

str1 - string
str2 - comparison string

Syntax:
<function name="string.cmp" return ="<int var>" >
strl, str2 </function>

Example:

<let name="rval">0</let>

<let name="strl" type="string">A brown bear hunts a
brown dog.</let>

<let name="str2" type="string">A brown bear hunts a
brown dog.</let>

<function name="string.cmp" return="rval"> strl,
str2 </function>

Result:

rval= 0
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String to compare without making a distinction
between uppercase/lowercase

Two strings are compared from a lexicographical perspective (the
comparison is not case-sensitive).

The function gives a return value of zero if the strings are the same,
a value less than zero if the first string is smaller than the second
string or a value greater than zero if the second string is smaller then
the first string.

Parameter:

str1 - string
str2 - Comparison string

Syntax:
<function name="string.icmp" return ="<int var>" >
strl, str2 </function>

Example:
<let name="rval">0</let>

<let name="strl" type="string">A brown bear hunts a
brown dog.</let>

<let name="str2" type="string">A brown Bear hunts a
brown Dog.</let>

<function name="string. icmp" return="rval"> strl,
str2 </function>

Result:
rval=0
String left The function extracts the first nCount character from string 1 and
copies this to the return variable.
Parameter:
str1 - String
nCount - Number of characters
Syntax:
<function name="string.left" return="<result
string>"> strl, nCount </function>
Example:
<let name="strl" type="string">A brown bear hunts a
brown dog.</let>
<let name="str2" type="string"></let>
<function name="string. left" return="str2"> strl,
12 </function>
Result:
str2="A brown bear"
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String right The function extracts the last nCount character from string 1 and
copies this to the return variable.
Parameter:
str1 - String
nCount - Number of characters
Syntax:
<function name="string.right" return="<result
string>"> strl, nCount </function>
Example:
<let name="strl" type="string">A brown bear hunts a
brown dog.</let>
<let name="str2" type="string"></let
<function name="string. right " return="str2">
strl, 10 </function>
Result:
str2="brown dog."
String middle The function extracts the specified number of characters from string

1, starting from the iFirst index, and copies these to the return
variable.

Parameter:

str1 - string
iFirst - start index
nCount - number of characters

Syntax:
<function name="string.middle" return="<result
string>"> strl, iFirst, nCount </function>

Example:

<let name="strl" type="string">A brown bear hunts a
brown dog.</let>

<let name="str2" type="string"></let

<function name="string. middle " return="str2">
strl, 2, 5 </function>

Result:

str2="brown"
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String length

The function gives the number of characters in a string.

Parameter:
str1 - string

Syntax:
<function name="string.length" return="<int var>">
strl </function>

Example:
<let name="length">0</let>

<let name="strl" type="string">A brown bear hunts a
brown dog.</let>

<function name="string.length" return="length">
strl </function>

Result:

length = 31

Strings to replace

The function replaces all the substrings found with the new string.

Parameter:

string - string variable
find string - string to be replaced
new string - new string

Syntax:
<function name="<string.replace>"> string, find
string, new string </function>

Example:
<let name="strl" type="string">A brown bear hunts a
brown dog. </let>

<function name="string.replace" > strl, T"a brown
dog" , T"a big salmon"</function> B

Result:

str1 = "A brown bear hunts a big salmon!"
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Strings to remove

The function removes all the substrings found.

Parameter:

string - string variable
remove string - substring to be deleted

Syntax:
<function name="string.remove"> string, remove
string </function>

Example:
<let name="index">0</let>

<let name="strl" type="string">A brown bear hunts a
brown dog. </let>

<function name="string.remove" > strl, T"a brown
dog" </function

Result:

str1 ="A brown bear hunts"

Strings to insert

The function inserts a string at the index specified.

Parameter:

string - string variable
index - index (zero based)
insert string - string to be inserted

Syntax:
<function name="string.insert"> string, index,
insert string </function>

Example:

<let name="strl" type="string">A brown bear hunts.
</let>

<let name="str2" type="string">a brown dog</let>

<function name="string.insert" > strl, 19,
str2</function>
Result:

str1 = "A brown bear hunts a brown dog"
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String delete

The function deletes the defined number of characters starting from
the start position specified.

Parameter:

string - string variable
start index - start index (zero based)
nCount - number of characters to be deleted

Syntax:
<function name="string.delete"> string, start index
, nCount </function>

Example:
<let name="strl" type="string">A brown bear hunts.
</let>

<function name="string.delete" > strl, 2,
5</function>

Result:
str1 = "A bear hunts"

String find The function searches the transferred string for the first match with
the substring.
If the substring is found, the function provides the index to the first
character (starting with zero) or, failing this, -1.
Parameter:
string - string variable
find string - string to be found
Syntax:
<function name="string.find" return="<int val>">
strl, find string </function>
Example:
<let name="index">0</let>
<let name="strl" type="string">A brown bear hunts a
brown dog. </let>
<function name="string.find" return="index"> strl,
_T"brown" </function>
Result:
Index = 2
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String reverse find

The function searches the transferred string for the last match with
the substring.

If the substring is found, the function provides the index to the first
character (starting with zero) or, failing this, -1.

Parameter:

string - string variable
find string - string to be found

Syntax:
<function name="string.reversefind" return="<int
val>"> strl, find string </function>

Example:

<let name="index">0</let>

<let name="strl" type="string">A brown bear hunts a
brown dog. </let>

<function name="string.reversefind" return="index">
strl, T"brown" </function>

Result:

Index = 21

String trim left

The function trims the starting characters from a string.

Parameter:
str1 - string variable

Syntax:

<function name="string.trimleft" > strl </function>

Example:

<let name="strl" type="string"> test trim
left</let>

<function name="string.trimleft" > strl </function>
Result:

str1 = "test trim left"
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String trim right

The function trims the closing characters from a string.

Parameter:
str1 - string variable

Syntax:
<function name="string.trimright" > strl
</function>

Example:

<let name="strl" type="string"> test trim right
</let>

<function name="string.trimright" > strl
</function>

Result:

str1 = "test trim right"

Sine The function calculates the sine of the value transferred in degrees.
Parameter:
double - angle
Syntax:
<function name="sin" return="<double val>"> double
</function>
Example:
<let name= "sin val" type="double"></let>
<function name="sin" return="sin val"> 20.0
</function>
Cosine The function calculates the cosine of the value transferred in
degrees.
Parameter:
double - angle
Syntax:
<function name="cos" return="<double val>"> double
</function>
Example:
<let name= "cos_val" type="double"></let>
<function name="cos" return="cos val"> 20.0
</function>
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Tangent The function calculates the tangent of the value transferred in
degrees.
Parameter:
double - angle
Syntax:
<function name="tan" return="<double val>"> double
</function>
Example:
<let name= "tan val" type="double"></let>
<function name="tan" return="tan val"> 20.0
</function>

arcsin The function calculates the arcsine of the value transferred in
degrees.
Parameter:
double - x in the range from -PI/2 to +P1/2
Syntax:
<function name="arcsin" return="<double val>">
double </function>
Example:
<let name= "arcsin val" type="double"></let>
<function name="arcsin" return=" arcsin val"> 20.0
</function>

ARCOS The function calculates the arccosine of the value transferred in

degrees.

Parameter:
double - x in the range from -P1/2 to +PI/2

Syntax:
<function name="arcos" return="<double val>">
double </function>

Example:
<let name= "arccos_val" type="double"></let>
<function name="arccos" return=" arccos val"> 20.0
</function>
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arctan

The function calculates the arctan of the value transferred in
degrees.

Parameter:
double - arctan of y/x

Syntax:
<function name="arctan" return="<double val>">
double </function>

Example:

<let name= "arctan val" type="double"></let>
<function name="arctan" return="arctan val"> 20.0
</function>

DLL load

The function loads an additional user DLL to the memory.

Parameter:

dll_name - DLL name
class_name - name of the function class

Syntax:
<function name="dll.load"> dll name, class name
</function>

Example:
<function name="dll.load"> T"customer.dll",
T"customer" </function>

DIl function

The function calls a function from a user DLL. All parameters listed
after the parameter ID are transferred to the function called.

Parameter:

class_name - name of the function class
id - of the function
parameter - maximum seven function parameters (string variables)

Syntax:
<function name="dll.function"> class name, id,
parameterl, parameter2</function>

Example
<function name="dll.function"> T"customer", 290,

T"parl", T"par2"</function>
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File processing

Loading a file The function loads the contents of the file specified to a string
variable.
Attribute:

Return - name of the local variable

Parameter:
Progname - file name

Syntax:
<function name="doc.readfromfile" return="<string
var>"> progname </function>

Example:
<let name = "my var" type="string" ></let>

<function name=" doc.readfromfile "
return="my var"> T"\spfltest.mpf" </function>

Writing to a file The function writes the contents of a string variable to the file
specified.

Parameter:

progname - file name
str1 - string

Syntax:
<function name="doc.writetofile" > progname, strl
</function>

Example:
<let name = "my var" type="string" > file content
</let>

<function name="doc.writetofile"> T"\spfltest.mpf",
my var </function>

Deleting a file The function removes the file specified from the directory.

Parameter:
progname - file name

Syntax:

<function name="doc.remove" > progname </function>

Example:
<function name="doc.remove"> T"\mpfl\test.mpf"
</function>
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Exist

If the file exists, the function returns the value 1.

Parameter:
progname - file name

Syntax:
<function name="doc.exist" return="<int_ var>" >
progname </function>

Example:
<let name ="exist">0</let>

<function name="doc.exist"
return="exist"> T"\mpf\test.mpf" </function>

NC program selection

The function selects the program specified for execution. The
program must be stored in the NC file system.

Parameter:
progname - file name

Syntax:
<function name="ncfunc.select"> progname
</function>

Example:
<function name="ncfunc.select"> T"\mpfltest.mpf"
</function>
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Setting an individual bit
From SW 1.4 SP7

The function is used to manipulate individual bits of the specified
variables.

The bits can either be set or reset.

Syntax:

<function name="ncfunc.bitset" refvar="address"
value="set/reset" > bit0, bitl, .. bit9 </function>
Attributes:

refvar - specifies the name of the variable, in which the bit
combination should be written

value - bit value, value range 0 and 1

Values:

The bit numbers starting with zero should be transferred as function
values.

A maximum of 10 bits per call can be modified.

Example:

<function name="ncfunc.bitset"
refvar="nck/Channel/Parameter/R[1]" value="1" > 0,
2, 3, 7 </function>

<function name="ncfunc.bitset"
refvar="nck/Channel/Parameter/R[1]" value="0" > 1,
4 </function>

Delete control
From SW 1.4 SP7

The function deletes the specified picture control.

Syntax:
<function name="control.delete"> control name </function>

Attribute:
name - function name

Value:
control name — name of the control

Example:
<function name="<control.delete>"> T"my editfield"
</function>
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Add Item
From SW 1.4 SP7

The function inserts a new element at the end of the list.
Note:

The function is only available for the control types "listbox" and
"graphicbox".

Syntax:
<function name="control.additem"> control name,
item </function>

Attribute:
name - function name

Values:

control name — Control name

item - expression to be inserted

itemdata - integer value; defined by the user

Example:
<let name ="itemdata">1</let>

<op> item string = T"textl" </op>

<function name="control.additem"> T"listboxl",
item string, itemdata

</function>
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Insert ltem The function inserts a new element at the specified position.
From SW 1.4 SP7 Note:
The function is only available for the control types "listbox" and
"graphicbox".
Syntax:

<function name="control.insertitem"> control name,
index, item, itemdata </function>

Attribute:
name - function name

Values:

control name — Control name

index — position starting with zero

item - expression to be inserted

itemdata - integer value; defined by the user

Example:
<let name ="itemdata">1</let>

<op> item string = T"text2" </op>
<function name="control.insertitem"> T"listboxl",
1, item string, itemdata </function>

Delete item The function deletes an element at the specified position.
From SW 1.4 SP7 Note:
The function is only available for the control types "listbox" and
"graphicbox".
Syntax:

<function name="control.deleteitem"> control name,
index </function>

Attribute:
name - function name

Values:
control name — Control name
index- index starting at 0

Example:
<function name="control.deleteitem"> T"listboxl",
1</function>

Turning, milling, grinding, nibbling
Operating Instructions, 11/2012, 6FC5397-0CP10-8BA0 269



Initial start-up

8. 14 Generating user dialogs

Function name Meaning

Load ltem The function inserts a list of expressions into the control.

From SW 1.4 SP7 The function is only available for the control types "listbox" and
"graphicbox".
Syntax:

<function name="control.loaditem"> control name,
list </function>

Attribute:
name - function name

Values:
control name — Control name
list- string variable

Structure of the list:

The list contains a number of expressions, which must be separated
from one another using a \n.

Example:
<let name="item string" type="string"></let>
<let name="plotlist" type="string"></let>

<print name ="item string" text="p; %f; %f; %f;
$f\n">s z, s x</print>
<op>plotlist = plotlist + item string</op>
<print name ="item string" text="1; %f; S%f;
$f; $f\n">s z, s x, e z, e x </print>
<op>plotlist = plotlist + item string</op>
<op> s x = e x </op>

<op> s_z
<op> e x = s x + 10 </op>
<op> e z = s z - 100 </op>
<print name ="item string" text="1; %f; S$f;

e z</op>

$f; %f\n">s z, s x, e z, e x </print>
<op>plotlist = plotlist + item string</op>

<function name="control.loaditem"> T"gbox",
plotlist</function>
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Empty The function deletes the contents of the specified list box or graphic
From SW 1.4 SP7 box controls.

Syntax:
<function name="control.empty"> control name,
</function>

Attribute:
name - function name

Values:
control name — Control name

Example:
<function name="
control.empty"> T"listbox1"</function>

Get focus The function supplies the name of the control, which has the input
From SW 1.4 SP7 focus.
Syntax:

<function name="control.getfocus"
return="focus_name" />

Attributes:
name - function name

return — a string variable should be specified, into which the control
name is copied.

Example:
<let name>="focus_ field" type="string"></let>
<function name="control.getfocus"

return="focus field"/>
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Set focus
From SW 1.4 SP7

The function sets the input focus to the specified control.

The Controlname should be transferred as text expression of the
function.

Syntax:
<function name="control.setfocus"> control name
</function>

Attribute:
name - function name

Value:
control name — name of the control

Example:
<function name="control.setfocus"
"> T"listbox1"</function>

Get cursor selection
From SW 1.4 SP7

For a list box, the function supplies the cursor index.

The Controlname should be transferred as text expression of the
function.

Syntax:
<function name="control.getcurssel" retvar="var">
control name </function>

Example:

<let name>="index"></let>
<function name="control.getcurssel"
"> T"listbox1"</function>

Set cursor selection
From SW 1.4 SP7

For a list box, the function sets the cursor to the appropriate line.

The Controlname should be transferred as text expression of the
function.

Syntax:
<function name="control.setcurssel" > control name,
index</function>

Example:

<let name>="index">2</let>
<function name="control.setcurssel"
"> T"listbox1", index</function>
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Get ltem
From SW 1.4 SP7

For a list box, the function copies the contents of the selected line to
the specified variable.
A string variable should be specified as reference variable.

The Controlname should be transferred as text expression of the
function.

Syntax:
<function name="control.getitem" return="var">
control name, index </function>

Example:
<let name>="index">2</let>
<let name>="item" type="string"></let>

<function name="control.getitem" return="item"
"> T"listboxl", index</function>

Get Item Data
From SW 1.4 SP7

For a list box, the function copies the user-specific allocated value of
an element to the specified variable.

For an edit control, the function copies the user-specific allocated
value (item_data) to the specified variable.
An integer variable should be specified as reference variable.

The Controlname should be transferred as text expression of the
function.

Syntax:
<function name="control.getitemdata" return="var">
control name, index </function>

Example:
<let name>="index">2</let>
<let name>="itemdata"></let>

<function name="control.getitemdata"
return="itemdata" "> T"listboxl", index</function>

Abs
From SW 1.4 SP7

This function returns the absolute value of the specified number.

Syntax:
<function name="abs" return="var"> value
</function>

SDEG
From SW 1.4 SP7

The function converts the specified value into degrees.

Syntax:
<function name="sdeg" return="var"> value
</function>

SRAD
From SW 1.4 SP7

The function converts the specified value into RADian.

Syntax:
<function name="srad" return="var"> value
</function>
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SQRT
From SW 1.4 SP7

The function calculates the square root of the specified value.

Syntax:
<function name="sqgrt" return="var"> value
</function>

ROUND
From SW 1.4 SP7

The function rounds of the transferred number to the specified
number of decimal places. If the number of decimal places is not
specified, then the function rounds off the number, taking into
account the first decimal place.

Syntax:
<function name="round" return="var"> value,
nDecimalPlaces </function>

FLOOR
From SW 1.4 SP7

The function supplies the largest possible integer value, which is less
than or equal to the transferred value.

Syntax:
<function name="floor" return="var"> value
</function>

CEIL
From SW 1.4 SP7

The function supplies the smallest possible integer value, which is
greater than or equal to the transferred value.

Syntax:
<function name="ceil" return="var"> value
</function>

LOG
From SW 1.4 SP7

The function calculates the logarithm of the specified value.

Syntax:
<function name="log" return="var"> value
</function>

LOG10
From SW 1.4 SP7

The function calculates the common (decadic) logarithm of the
specified value.

Syntax:
<function name="loglO" return="var"> value
</function>

POW
From SW 1.4 SP7

The function calculates the value "ab".

Syntax:

<function name="pow" return="var"> a, b </function>

MIN
From SW 1.4 SP7

The function compares the transferred value and returns the lower of
the values.

Syntax:
<function name="min" return="var"> valuel, value2
</function>
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MAX The function compares the transferred value and returns the higher
From SW 1.4 SP7 of the values.
Syntax:
<function name="max" return="var"> valuel, valueZ2
</function>
RANDOM The function returns a pseudo random number.
From SW 1.4 SP7
Syntax:
<function name="random" return="var" </function>
Dialogs
Program selection dialog The function opens a dialog for selecting a part program.
The selected program name is copied to the reference variable
specified.
The dialog can only be called from within a softkey tag.
cus |Ré¥%ant
Lo |
Current chuck to be used: x clanp chuck

¢ three-jaw chuck

Force Tool Change Position iCHRSIEREEEOrs N
Hame I

Drive: H: HC directory
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£ ACCEL .MPF
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e vor
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Syntax:
<function name= "doc.fileselect" return="string
var" />
Example:
<let name = "program content" type="string" >
</let>
<let name = "curr_ program" type="string" > </let>
<function name= "doc.fileselect"

return="curr_ program" />
<function name="doc.readfromfile " return="

program content" > curr program </function>
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Function name Meaning
Program simulation dialog The function opens program simulation in the form of a pop-up dialog.
If a program name is specified, then the program is automatically
selected. Otherwise, the simulation represents the traversing motion
of the currently selected program.
The dialog can only be called from within a softkey tag.
The "Back" softkey function returns the user to the previous dialog.
cus -h-L
Ref Point
Zoon
z Auto
¥ -4‘8 -Z“B ? E."B 4IB
Zoon +
-28- Zoon =
Show
a |
= I Display
Delete
window
20+
Cursor
«
|datei: | Back
JA e
Syntax:
<function name= "ncfunc.progsimulation"> prog name
</function>
Example:
<let name = "curr program" type="string" > </let>
<function name= "doc.fileselect"
return="curr program" />
<function name= "ncfunc.progsimulation">
curr program </function>

8.14.10 Debugger
SINUMERIK 802D sl has a debugger for debugging XML instructions.

Note
The debugger is available at the "manufacturer" password level.

The debugger can be activated via the display machine data MD1109
TM_FUNCTION_MASK bit 3.
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Operating sequences

CUSTOM

® Press the "Debug" softkey in the <CUSTOM> operating area.

Debug

cus |E}

Auto

Current chuck to be used: V clamp chuck
x three=jaw chuck

Force Tool Change Position: x

EHENENE YA | @® 225 @@

Machine 5 H
Settings Ui [ Param. 2

Figure 8-54 Debugger with application window

The command window for the debugger is displayed within the information line.

The debugger stops at the first command.

[E:]Er B B A= f @ ® 189

Figure 8-55 Command window for the debugger

® Use the <TAB> key to switch between the command window and the application window.

® Use the cursor keys to select the functions in the command window for the debugger.

The following functions can be executed:

Step mode {_
Program run En

Set interruption point
End program run
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8.14.10.1
EH

8.14.10.2

8.14.10.3

8.14.10.4

=

278

Show instructions window

Hide instructions window

&
The debugger also shows the program status and the current instruction line.

s g > 189

End debug session

Program stopped Lit
)

Program is running ® Lit

Execute the instruction on the line =

Step mode

Place the cursor above the "Step mode" icon and press <Input>. An instruction is executed.

Program run

Place the cursor above the "Program run" icon and press <Input>. Instructions are executed
without any interruptions.

You can use the "End program run" or "Step mode" icons to stop the program run.

End program run

Place the cursor above the "End program run" icon and press <Input>. The debugger
switches to step mode.

Show instructions window

Place the cursor above the "Show instructions window" icon and press <Input>. The

debugger opens a window showing the instructions to be executed and the variables
currently loaded.

Within the Instructions area, this icon indicates the step which is currently being executed
(see screenshot below).
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8.14.10.5
e

8.14.10.6
il

8. 14 Generating user dialogs

cus |E}

Auto

Current chuck to be used: V clamp chuck
x three=jaw chuck

Instructions

<if>
e <condition® $MN_USER_DATA_INTIB] == 8 </condition®
<then>
<img name = "f:\applhok.bnp" xpos="250" ypos= "56" />
<img name = "f:\appliabort.bnp" xpos="258" ypos= "76" />

# Felman

Variable nane Value |

B B B B 1 ®® B O

Machine 5 H
Settings Ui [ Param. 2

Figure 8-56 Debugger status

You can use the TAB key to switch between the debug window and the instructions window.

Place the cursor in the instructions window to set an interruption point. Next, select the
desired instruction and press <Input>.

This icon indicates the interruption point which has been set.

If you press <Input> repeatedly, the debugger will delete the interruption point.

Hide instructions window

Place the cursor above the "Hide instructions window" icon and press <Input>. The
debugger closes the instructions window.

End debug session

Place the cursor above the "End debug session" icon and press <Input>. The debugger
closes and the selection menu appears.
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8.15 Generating commissioning dialogs
8.15.1 Overview of functions
Purpose

The "Startup Wizard" allows additional devices to be simply commissioned, activated,
deactivated and tested. The available equipment and device states are displayed in a list by
the control system. The system can manage a maximum of 64 devices.

Softkeys are used to activate or deactivate a device.

The "Startup Wizard" function is available in the <SYSTEM> operating area.

A 31.98.18
d\ ‘ g 11:53
Set
Axis index Hame Axis type Drive number password
1 X1 Linear axis Changs
2 2 Z1 Linear axis password
3 3 c e Delete
4 4 5pi Spindle passuord
RCS
log-in
Change
language
=l Save
‘ ‘ =% data
Start-up :achina Service PLC Start-up St_'.art-up

lata display files wizard

Figure 8-57 The SYSTEM main screen with active "Startup Wizard" softkey
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Configuration

. hggregat_1
XML script e 2
Agoregat_3
Aggregat_4
Agoregat_S
Agoregat_6
Rggregat_7
Aggregat_8
Agoregat_9
Aggregat_10
hggregat_11
fAggregat_12
Agoregat_13
Aggregat_14
Aggregat_15

OO000000000XROX OO
000000000000000

HMI
A\
v P
HMI -- NCK interface HMI -- PLC interface

NCK /PLC/DRIVE

Figure 8-58 Mode of operation of the "Startup Wizard"

To use the "Startup Wizard", the following functions should be configured by the machine
manufacturer:

¢ PLC o HMl interface

The optional devices are managed via the interface between the user interface and the
PLC.

® Script processing

The machine manufacturer saves the sequences to be executed for commissioning,
activating, deactivating or testing a device, in a statement script.

e Parameter dialog (optional)

The parameter dialog shows device information that is saved in the script file.

Storage of the files

The "Startup Wizard" files are stored on the system CompactFlash card in the "dvm"
(machine builder) directory.

File Name Target directory
Text file oem_aggregate_xxx.ts | F:\1ng
Script file agm.xml F:\dvm
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File Name Target directory
Archive file Any F:\dvm\archives
PLC user program Any PLC

8.15.2 Configuration in the PLC user program

Loading configurations

The configurations created are transferred to the manufacturer directory of the control, with
the script and text file. Additionally, the corresponding PLC user program should be loaded.

Programming the equipment

Communication between the operator component and the PLC takes place in the PLC user
program via data block VB99050000, in which 128 words are reserved for the device

management.

PLC words are assigned beginning with Device 1:

Data block Device designation
VB99050000 Device 1
VB99050004 Device 2
VB99050008 Device 3
VB99050012 Device 4 etc.

Four bytes with the following meanings are used for each device:

Byte Bit Description
0 0 == Device has been started up (HMI acknowledgment)
1 == Device is to be activated (HMI request)
2 == Device is to be deactivated (HMI request)
3-7 Reserved
0-7 Reserved
2 0 == Device is active (PLC acknowledgment)
1 == Device has an error
2-7 Reserved
3 0-7 Unique identifier for the device
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General sequence

The machine manufacturer must execute the following steps to make the required data
available:

1. Creating a PLC user program which activates the device during activation on the PLC.

2. Commissioning of the "standard machine" followed by backup of the data in a series
startup archive.

3. Installation of the devices, commissioning, followed by read-out of the data as a
differential series startup archive.

Note
Changing the machine configuration

Should there be any need to edit the drive machine data, this should be adapted in the
control first. This procedure should be repeated for all devices and constellations.

Adding axes

If the machine is extended with machine axes, it is important to install the drive objects (DO)
in a fixed sequence because the series startup archive contains the constellation of the
machine manufacturer's reference machine and cannot be applied if the sequence is
changed.

It is recommended that the following settings be selected for the "control components":
e NC data
e PLC data
® Drive data
— ACX format (binary)
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8.15.3 Display on the user interface

Dialogs on the user interface
The following dialogs are available for "Startup Wizard":
® The control offers a configurable dialog, in which the available devices are shown.

e |f first commissioning has not taken place yet, the control opens the commissioning
dialog.

If a commissioning procedure (XML instruction: "START_UP") has been programmed, and
the device has still not been commissioned, then the control starts the commissioning
procedure.

This involves a complete data backup before the series startup archives saved in the script
file are read in.

In the event of an error, the commissioning engineer can decide whether to roll back the
commissioning procedure or to rectify possible errors in machine configurations manually.

e Commissioning can be aborted early with the "Cancel" function. The control then copies
the previously saved commissioning files back.

If the machine has to be switched off after successful completion of the commissioning, the
XML statement "POWER_OFF" can be used to program that a corresponding message is
output on the control.
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8.15.4 Creating language-dependent texts

Structure of text file
The XML files with the language-dependent texts must be created in UTF8 format:
Example oem_aggregate_eng.ts

<?xml version="1.0" encoding="UTF-8" 2>
<!DOCTYPE TS>
<TS>
<context>
<name>EASY EXTEND</name>
<message>
<source>DEVICE ONE</source>
<translation>Device one</translation>
</message>
<message>
<source>DEVICE TWO</source>
<translation>Device two</translation>
</message>
</context>

</TS>

Example oem_aggregate_deu.ts

<?xml version="1.0" encoding="UTF-8" 2>
<!DOCTYPE TS>
<TS>
<context>
<name>EASY EXTEND</name>
<message>
<source>DEVICE_ONE</source>
<translation>Device one</translation>
</message>
<source>DEVICE_TWO</source>
<translation>Device two</translation>
</message>
</context>

</TS>
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8.15.5 User example for a power unit

Activating the drive object

The drive object to be activated has already been commissioned and deactivated again by

the machine manufacturer, to market the axis (axes) as an option.
To activate the axis carry out the following steps:

e Activate the drive object via p0105.

e 2. Enable the axis in the channel machine data.

® Back up the drive machine data via p0971.

e Wait until the data has been written.

e Restart the NCK and the drives.

Programming:

<DEVICE>
<list_id>1</list_id>

<name> "Activate the drive" </name>

<SET_ ACTIVE>

<data name = "drive/dc/pl05[DO5]">1</data>
<data name = "$MC AXCONF MACHAX USED[4]">5</data>
<data name = "drive/dc/p971[DO5]">1</data>
<while>

<condition> "drive/dc/p971[DO5]" !=0 </condition>
</while>
<control reset resetnc ="true" resetdrive = "true"/>

</SET_ACTIVE>

<SET INACTIVE>

<data name = "drive/dc/pl05[DO5]">0</data>
<data name = "$MC AXCONF MACHAX USED[4]">0</data>
<data name = "drive/dc/p971[DO5]">1</data>
<while>

<condition> "drive/dc/p971[DO5]" !=0 </condition>
</while>
<control reset resetnc ="true" resetdrive = "true"/>

</SET_INACTIVE>

</DEVICE>
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Activating the PLC-controlled device

The device is addressed via output byte 10 and signals data set ready to the PLC via input
byte 9.

The output byte is set to the specified coding for activation. The WHILE loop then waits for
the data set ready of the device.

Programming:

<SET ACTIVE>
<DATA name = "plc/gblO0"> 8 </DATA>
<while>
<condition> "plc/ib9" !=1 </condition>
</while>

</SET_ACTIVE>

8.15.6 Script language

Note

All of the script elements described in the Generating user dialogs (Page 179) function form
the basis for the "Startup Wizard" function. Additional script elements are defined to manage
additional devices.

Program parts of the script
The script is divided into the following areas:
e "Startup Wizard" - frame
® Frame to define the actions that can be executed for a device
e |dentifier for the device
e |dentifier for commissioning the device
e |dentifier for activating the device
e |dentifier for deactivating the device
e |dentifier for testing the device
e |dentifier for the parameter dialog

The individual tags are described in the following chapters.
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Description
Identifier <tag> Meaning
AGM Identifier for the "Startup Wizard"
DEVICE Identifier for the description of the device.
Attributes:
e option_bit
The device is assigned a fixed bit number for the option
management.
NAME The identifier specifies the name of the device to be displayed in the
dialog.
If a text reference is used, the dialog displays the text which is
saved for the identifier.
START_UP The identifier contains a description of the sequences required for
commissioning the device.
SET_ACTIVE The identifier contains a description of the sequences required to
activate the device.
Attributes:
o timeout
The attribute permits a timeout to be specified in seconds. The
system interrupts processing if the script has still not been
completed after this time.
SET_INACTIVE The identifier contains a description of the sequences required to
shut down the device.
Attributes:
e timeout
The attribute permits a timeout to be specified in seconds. The
system interrupts processing if the script has still not been
completed after this time.
TEST The identifier contains the statements for testing the operating
capability of a device.
Attributes:
o timeout
The attribute permits a timeout to be specified in seconds. The
system interrupts processing if the script has still not been
completed after this time.
uiD Unique numerical identifier to identify the device in the PLC « HMI
interface.
VERSION Identifier for a version

Negative acknowledgment of the function execution

With the automatically provided variable "$actionresult”, the system can inform the XML
parser of a negative execution result. If the value is set to zero, the parser aborts the function

processing.
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<AGM>

<DEVICE>

<TEST>

</TEST>

</AGM>

8.15.6.1

Description

<!DOCTYPE AGM>
<NAME> Device 1 </NAME>
<START UP>

</START UP>
<SET_ACTIVE>

</SET_ACTIVE>
<SET_INACTIVE>

</SET_INACTIVE>

</DEVICE>

CONTROL_RESET

<?xml version="1.0" encoding="utf-8"?>

Identifier

Identifier

Identifier

Identifier

Identifier

Identifier

for

for

for

for

for

for

the "Startup Wizard"

the device

commissioning the device

activating the device

deactivating the device

testing the device

This identifier allows one or more control components to be restarted. Execution of the script
is only continued when the control has resumed cyclic operation.

Programming

Identifier:
Syntax:

Attributes:

Turning, milling, grinding, nibbling

CONTROL_RESET

<CONTROL_RESET resetnc="TRUE" />

resetnc="true"
resetdrive="true"
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8.15.6.2

Description

Programming

Example

290

FILE

The identifier enables standard archives to be read in or created.

e Reading in an archive:

The file name of the archive must be specified for reading in an archive.

® (Creating an archive:

If the attribute create= "true" is specified, the function creates a standard archive (*.arc)
under the specified name and stores the file in the .../dvm/archives directory.

Identifier: FILE
Syntax: <file name ="<archive name>" />
<file name ="<archive name>" create="true" group="<range>" />
Attributes: name Identifier for the file name
create A commissioning archive is created under the specified
name in the ../dvm/archives/ directory.
group Specifies the data groups that are to be contained in
the archive. If several data groups are to be saved, the
groups should be separated by a blank.
The following data groups can be contained in the
archive:
e NC
e PLC
o HMI
e DRIVES
<!-- Create data class archive -->

<file name="user.arc"

group="nc plc hmi" />

<file name="user.arc" />

create="true"

<!—Read archive into the control->
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OPTION_MD

The identifier allows option machine data to be redefined. As delivered, the system uses
MD14510 SMN_USER_DATA_INT[0] to SMN_USER_DATA_INTI[3].

If the PLC user program manages the options, the appropriate data words must be provided
in a data block or GUD.

The data is structured in bits. Starting with bit 0, there is a fixed assignment of the bits to the
listed devices, i.e. bit 0 is assigned to device 1, bit 1 to device 2, etc. If more than 16 devices
are managed, the address identifiers of the device groups 1-3 are assigned via the area
index.

Note
Converting the value range
The value range of MD14510 $SMN_USER_DATA_INT]i] is from -32768 to +32767. To

activate the devices bit-by-bit via the machine data dialog, the bit combination must be
converted to decimal representation.

Identifier: OPTION_MD
Syntax: Area 0:

<option_md name = "Address identifier of the data" />

OR:

<option_md name = "Address identifier of the data" index="0"/>

Area 1 to 3:

<option_md name = "Address identifier of the data" index= "Area index"/>
Attributes: name Identifier for the address, e.g.

SMN_USER_DATA_INT[O]
index Identifier for the area index:

0 (default setting): Device 1 to 16
1: Device 17 to 32
2: Device 33 t0 48
3: Device 49 to 64
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8.15.6.4

Description

Programming

8.156.6.5

Description

Programming

8.15.6.6

Description

292

PLC_INTERFACE

This identifier permits the PLC <+ HMI interface to be redefined. The system expects 128
addressable words.

Default: DB9905 (VB99050000)

Identifier: PLC_INTERFACE
Syntax: <plc_interface name = "Address identifier of the data" />
Attributes: name Identifier for the address, e.g. "plc/mb170"

Example: pic/mb170

POWER_OFF

Identifier for a message prompting the operator to switch the machine off. The message text
is permanently saved in the system.

Identifier: POWER_OFF
Syntax: <power_off />
Attributes: -

WAITING

After a reset of the NC or the drive, there is a wait for the restart of the respective
component.
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Programming

Identifier: WAITING
Syntax: <WAITING WAITINGFORNC ="TRUE" />
Attributes: waitingfornc="true" There is a wait for the restart of the NC.

waitingfordrive="true"  There is a wait for the restart of the drive.

8.15.6.7 XML identifiers for the dialog

Dialog for the parameterization

A dialog can be configured for each device so that additional parameters can be set or
output during runtime. This is displayed by pressing the "Additional parameters" softkey.

All of the script elements described in Chapter Generating user dialogs (Page 179) can be
used to generate the dialog.

Example

<?xml version="1.0" encoding="utf-8"?>
<!DOCTYPE AGM>

<AGM>

<DEVICE>

<NAME> Device 1 </NAME>

<START UP>

</START UP>
<SET ACTIVE>

</SET_ACTIVE>

<FORM> Identifier for a user dialog

<INIT>

<CONTROL name = "editl" .../> Identifier for an input field
</INIT>

<PAINT> Identifier for text or image display

<TEXT>hello world !</TEXT>
</PAINT>

</FORM>
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8.15.6.8

Description

Programming
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</DEVICE>

</AGM>

SOFTKEY_OK, SOFTKEY_CANCEL

The identifier SOFTKEY_OK overwrites the standard behavior when closing a dialog by
means of the "OK" softkey. The identifier SOFTKEY_CANCEL overwrites the standard
behavior when closing a dialog by means of the "CANCEL" softkey.

The following functions can be performed within this identifier:

e Data manipulation
® Conditional processing

® | oop processing

Identifier: SOFTKEY_OK
Syntax: <SOFTKEY_OK>

</SOFTKEY_OK>
Identifier: SOFTKEY_CANCEL
Syntax: <SOFTKEY_CANCEL>

</SOFTKEY_CANCEL>
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9.1 Overview

General information

The PLC is intended to control machine-related functional sequences. It is realized as a
software PLC.

The user program - a PLC cycle - is always executed in the same order of sequence.
e Refresh of the process image (inputs, user interface, timers)

® Processing of communication requests (operator panel, PLC 802 programming tool,
version 3.0 and higher)

e Editing of the user program
e Evaluation of alarms
e Qutput of the process image (outputs, user interface)

During the cycle, the PLC executes the user program from the first to the last operation. The
user program accesses the hardware inputs/outputs only via the process image and not
directly. The PLC refreshes the hardware 1/Os at the beginning or end of program execution.
Thus, these signals are stable over a whole PLC cycle.

The user program can only be created using the PLC 802 Programming Tool, version 3.1
and higher, with the S7-200 programming language using ladder diagram. Ladder diagram is
a graphical programming language for representing electric circuit diagrams.

Note

PLC 802 Library including a description which can be installed from the toolbox CD is
provided as the basis for the PLC user program. This contains a subroutine library and
example programs.

If the Stop and Reset buttons are not implemented as normally closed contacts, a break in
the line cannot be detected.

Monitoring can take place via software solutions, as shown in the example MCP_802D (SBR
34) of the subroutine library.

Turning, milling, grinding, nibbling
Operating Instructions, 11/2012, 6FC5397-0CP10-8BA0 295



Starting Up the PLC
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9.2

9.2.1

Procedure
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Programming Tool PLC802

The Programming Tool PLC 802 programming package provides a user-friendly environment
for developing, editing, and observing the logic to control your applications.

Selecting the target system

In the Programming Tool PLC802, the CPU type can be selected as the preset. In the
operation tree, the operations that cannot be used for the target system, are marked with a

red X ({%).

By presetting the CPU type, an error check of the program already takes place when the
program is written.

Note

If the CPU type is not preset when opening a new project, all of the operations, addresses
and functions in the Programming Tool PLC802 are available and can be used in the
program. No check occurs during the input. Errors in the presetting for the CPU type will not
be displayed until after the download has been completed and the control restarted.

® You are now in the Programming Tool PLC802.

® Select "Target system" > "CPU type" from the menu, or right-click "Project name (CPU
type)" in the operation tree.

i -k MAIN(DBT)
Figure 9-1 Select the CPU type by clicking with the right mouse key

® You select a target system from the list box.

Example:

Range and functional limitations of the latest firmware version of the 802Dsl| TM plus are
taken into consideration. In order to ensure that both the CPU type and the product
version of the firmware are taken into consideration when the range checks are carried
out, you can have the Programming Tool PLC802 read the CPU type information directly
from the target system. For more information, refer to the Programming Tool PLC802
online help.

® Reading the removed CPU type using the Programming Tool PLC 802

To read-out the CPU type and product version of the firmware, click on the "Read target
system" button in the "CPU-Type" dialog box.

[ Bsd BLE

The CPU type and the firmware version are displayed in the list box.
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9.2.2 Interface to PLC

Independently of the installed hardware, the following options are available for the
connection setup between the control system and the PG/PC:

® \ia RS232 cable

The parameters that are preset in the PLC802 programming tool must be accepted. No
further adaptation is required.

® Via modem-V24 cable

Communication settings must be adjusted in the control and in the PLC802 programming
tool.

® Via a crossed TP cable for an Ethernet peer-to-peer connection

Communication settings must be adjusted in the control and in the PLC802 programming
tool.

e QOptionally via a network (Ethernet)

Communication settings must be adjusted in the control and in the PLC802 programming
tool.

You can set up the communication or you can edit the communication settings at any time.

9.2.21 Establishing a connection via the RS232 interface

The RS232 (V24) port can be used for connecting between the control system and the
PC/PG (Programming Tool PLC802).

Activating the connection to the control system

The connection is activated on the operator panel of the control in the <SYSTEM> operating
area via softkeys "PLC" > "STEP 7 connect." > "Connect. active". The active or inactive state
is retained even after Power On (except power-up with the default data). An active
connection is displayed by a symbol in the status bar.

Communication settings in the PLC802 programming tool

To setup the PPl parameters in the PLC802 programming tool, proceed as follows:
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9.2 Programming Tool PLC802

1. In the navigation bar, click the communication icon or select "View" > "Communication"
from the menu.

X
Communications Setup
b PLCEOZIPPI]

Address: 0

Double click the icon representing the PLC to 8 Double-Click
commuricate with, to Refresh

|»

Double click the interface icon to change
communication parameters.

Double click the modem icon to setup the modem
parameters or dial to start modem communications.

Communication Parameters

Remote Address I 2 _|:

Local Address ]

Module PLC30Z [COM 1)
Protocal PRI
Transmission Rate 1152 kbps
hiode 11-hit

[«

Figure 9-2  Communication settings

2. Double click on the "Access point" symbol in the "Communication" window.
|
Access Path I

Access Point of the Application:

|Progiamming Tal 802 > PLCRO2(PPI] =

[Standard for Programming T ool 802]

Interface Parameter Assignment Used:

|PLCa02(PFI) Propeities. . |

B <Mone> -
EH150 Ind. Ethernet -» Broadcom Net

EWIS0 Ind. Ethernet - Intel(R] PRO A Copy... |
ERIPLCE02(PRI) _lj bepe_|
— . 4

[Azsigning Parameters ta an PC/PPI cable
far an PRI Metwark]

Interface:
’7 Add/Remave: Select... |

Cancel | Help |

Figure 9-3  Setting the interface

3. Check the PG/PC interface in use. For RS232 communication, the interface 802D(PPI)
must be assigned to the PLC802 programming tool.

4. Set the baud rate for the transmission rate, which the Programming Tool PLC802 will use
to communicate. The 802D sl supports 9.6 kBaud, 19.2 kBaud, 38.4 kBaud, 57.6 kBaud
and 115.2 kBaud.
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5. Open the "local connection" tab.

Communications Links

9.2 Programming Tool PLC802

communicate with.

communication parameters.

x|
Communications Setup
PLCA0ZIPP) =
Address: 0
Double click the icon representing the PLC ta Double-Click
P o 8 to Refresh
Double click the interface icon to change Set PG/PC Interface
Access Path |
Double click the modem icon to setup the modern _
parameters or dial to start modem communications. Access Point of the Application:
| Programming Toc 802 - PLC302(PRI) =l

Communication Parameters

=

Remate Address

[Standard for Programming T ool 802)

Interface Parameter Assignment Used:
|PLCEOZ(PRI)

Froperties... |

Turning, milling, grinding,
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Module PLCEOZ [COM 1] ég ::j E:::::: i len'; T['E‘C]?“”F";?S PPl Losal Connection |
Protocal PRI PLES__D2[PP|] =
Transmigsion Rate 1152 khps L Cornection to: -
. [Azsigning Parameters to an PC/PPI cable r .
Mode 11-hit far an FF1 Hetwork) Modem connection
Irterface:
’7 Add/Remove:
Ok | C
QK I Default Cancel Help
Figure 9-4  Opening the "Local connection" window
6. In the "local connection" tab, specify the COM port to which the RS232 (V24) cable is
connected.
7. Click "OK" twice to exit the "Set PG/PC Interface" dialog box.
8. On the right of the "Communications Setup" dialog box, click the blue text "Double-Click
to Refresh".
nibbling

299



Starting Up the PLC
9.2 Programming Tool PLC802

|
Communications Setup

PLCBOZ(FFI] =l
Addiess: 0

ET] | G020l T pro
= | Address: 2

Double click the icon representing the PLE to
communicate with,

Double click the interface icon to change
communication parameters.

Double click the modem icon to setup the modsm
parameters or dial to start modem communications.

Communication Parameters

Remote Addiess 2 _‘;

Local &ddiess o
Module PLC202 [COM 1)
Protocol PRI

Transmigsion Fate 1158.2 kbps

Morie: 11-bit

Figure 9-5  Communications link

Note

The connection must be activated on the control (<SYSTEM> operating area > "PLC" >
"Step 7 connect." > "Connect. active").

9.22.2 Establishing a connection via modem

The RS 232/modem (V24) interface can be used for connecting between the control system
and the PC/PG (e.g. programming tool PLC802).

Activating the connection on the control system

The connection is activated on the operator panel of the control system in the <SYSTEM>
operating area via softkeys "PLC" > "STEP 7 connect." > "Connect. active".

You must select "ON" to activate the modem.

Note

Prerequisite for modem functions: Bit 5 is set in the general machine data
MD19334 SYSTEM_FUNCTION_MASK.

The active or inactive state is retained even after Power On (except power-up with the
default data). An active connection is displayed by a symbol in the status bar.
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Communication settings in the Programming Tool PLC802

Proceed as follows to set up the modem connection:

9.2 Programming Tool PLC802

1. In the navigation bar, click the communication icon or select "View" > "Communication"

from the menu.

Communications Setup

Xl

PLCE0Z(PPI]
Address: 0

Double click the icon representing the PLC to 8 D ouble-Click

communicate with.

Double click the interface icon to change
CoOmmUnication parameters.

Dauble click the modem icon to setup the madem
pararneters or dial to start modem communications.

Communication Parameters

Remote Address 2 _Ij
Local Address 1]

Module PLC202 [COM 1]
Pratocol PPl
Transmission Rate 115.2 kbps
hiode 1-bit

to Refresh

Figure 9-6  Communication settings

2. Double click the "Access point" symbol in the "Communication" window.

Set PG/PC Interface

Acoess Path I

Access Point of the Application:

IProgramming Tool 802 > PLCBOZ(PFI)

[Standard for Programming T ool 802)

Interface Parameter Assignment Used:
|PLCEO2(PPI)

B4 <Mone> ﬂ
IS0 Ind. Ethernet -» Broadcom Met:
[EM IS0 Ind. Ethernet - IntellR) PROA
PLCBOZ(PPI)

[&ssigning Parameters to an PC/PPI cable
for an PRI Metwark)

=

Froperties... |

Copy... |
T elete |
3

Interface:
’7 Add/Remaove:

Select... |

x|

Cancel |

Help

Figure 9-7  Setting the interface

3. Check the PG/PC interface in use. For RS232 communication, the interface
"PLC802D(PPI)" must be assigned to the PLC802 programming tool.
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9.2 Programming Tool PLC802

4. For the transmission rate, set the baud rate that the PLC802 programming tool will use to
communicate via the modem.

The SINUMERIK 802D sl supports 9.6 kBaud, 19.2 kBaud, 38.4 kBaud, 57.6 kBaud, and

115.2 kBaud.

5. Open the "Local Connection" tab.

Communications Links

communicate with.

communication parameters.

Xl
Communications Setup
PLCAIZIPP) =
Address: 0
Double click the icon representing the PLC to Double-Click.
i P o 8 tao Refresh
Dauble click the interface icon to change Set PG,/PC Interface 1'
Access Path |
Double click the modem icon to setup the moderm .
parameters or dial ta start modem communications. Access Point of the Application:
|Fragramming Tool 802 > PLCA02(PRI) =

Communication Parameters

=

Remate Address

[Standard for Programming Tool 802)

Interface Parameter Aszsignment Used:

|PLCEOZ(FFI)

B <None>

Froperties...
Properties - PLCBDZ{PPI)

Local Address 1] ﬂ
BRIS0 Ind. Ethernet -> Broadcom Met: .
Module FLCE0Z [COM 1) B150 Ind, Ethernet -» IntellR) PROA: PP| Local Connection |
Pratocal PRI PLC02(PFI) -
Transmizsion R ate 115.2 kbps d L Connection t -
[A3zighing P ters ko an PC/PP cabl .
Mode 11 -hit Euleﬁr;g?rq:[j\,rgi?[s oan caE I Modem connection
Interface:
’7 Add/Femove:
Ok | C
Ok I Default Cancel Help
r—— T T
Figure 9-8  Opening the "Local Connection" window

6. On the "Local Connection" tab, specify the COM port to which the modem (V24) cable is

302

connected.

Propetrties - PLCE0Z{PPI)

(== Local Cannection |

Xl

Lonnection to:

IEEIM‘I "I

QK I Default | Cancel | Help
Figure 9-9  Modem link
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7. Check the "Modem connection" box to set up the modem communication connection.
8. Click "OK" twice to exit the "Set PG/PC Interface" dialog box.

9. If you have selected a modem for the interface "PLC802D(PPI)" (e.g. Macom 33.6),
proceed with the communication settings shown below.

x|
Communications Setup

PLCEOZ[PPI) =
Address: 0

Double click the icon representing the PLC to “Wikon IFt 14.4 (10-bit)
communicate with,
Double click the interface icon to change % Cannect Modem
communication parameters

“wéikor [Fh 14.4 [10-bit
Double click the modem icon to setup the modem won o)
parameters or dial ta start modem cammunications

Drouble-Click.
S to Refresh

Communication Parameters

Remote Address 2 _lj

Local Address 0

Module PLCS0Z [COM 1)
Pratocal FFI
Transmiszion Fate 115.2 kbps
lode 11-hit

Figure 9-10 Modem selection

Double-click the modem displayed to set it to sender or receiver.

10.To connect, double-click "Connect Modem" and enter the telephone number of the
receiver (control system).
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9.2.2.3

Connection via Ethernet/peer-to-peer

The PLC802 programming tool needs port 102 for Ethernet communication.

Release communication port 102 on the control

304

Release is effected on the operator panel of the control in the <SYSTEM> operating area
using softkeys "Service display" > "Service control" > "Service network" > "Service firewall".

Ref Point

Open | Port no. | Log |

Description

22 tep Secure Shell (55H)

80 tcp Web server

182 tcp 57 log

123 udp Time and date

1597 tcp HMI ORB comnunications

e

Canchl

v
Accept

Figure 9-11

Port No. 102

The field for port No. 102 must be selected in the "Firewall Configuration" window.

Communication settings on the PLC802 programming tool

Proceed as follows to setup the network connection:

1.

In the navigation bar, click on the communication symbol or select View > Communication

from the menu.

Double click on the "Access point" symbol in

Communications Links x|

the "Communication" window.

Communications Setup
M FLCBO2(PF) =l
Address: 0

) DoubleLlick

Double click the icon representing the PLC to
to Refresh

communicate with

Double click the interface icon to change
commurication parameters

Double click the madem ican to setup the madem
parameters of dial to start modsm communications

Figure 9-12 Ethernet communication settings

The "Set PG/PC interface" dialog box opens
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3. In the box "Interface parameterization used", select "TCP/IP" with the arrow on the
Ethernet card for your PC.

Note

You can find the name of your Ethernet card under the start menu "Start" > "Settings" >
"Network connections".

This menu shows the appropriate TCP/IP device names of the Ethernet card in the
"Device name" box.

Set PG/PC Interface x|

Acoess Path |

Access Point of the Application:
IProgramming Tool 802 --» TCPAP -» Broadcom Met<treme Gj

[Standard for Programming Tool 802)

Interface Parameter Azzignment U sed:

ITCF'."'IP -» Broadzom Met$treme Gig... Froperties. .. |
HE PLCB02(PFI) ;I Diagrostics... |

TCPAP -+ Broadcom Mets<trel

EATCPAP -» IntellR) PROAwireless J Capy. |
TCRAP -+ Ndigwanip _lj Delete
T . d |

[Assigning Parameters tor'our NDIS CPs
with TCP/P Protacal (RFC-1008])

Interfaces
’7 Add/Remove: Select... |
Cancel | Help |

Figure 9-13 Network card settings

4. In the "Set PG/PC interface" dialog box, select the "OK" button.

5. Enter the IP address for the corresponding 802Dsl control in the "Communication
Parameters" group box (see following figure).

— If there is an Ethernet peer-to-peer connection, enter the IP address "169.254.11.22".

This Ethernet peer-to-peer connection is activated on the control in the <SYSTEM>
operating area with softkeys "Service display" > "Service control" > "Direct connect."

6. Double-click on the Refresh symbol to establish a connection to the specified IP address.

— If a connection exists and the type of target system is successfully determined, the
icon for the target system will appear in the "Communication" box.

— If the connection attempt fails, the IP address is displayed as "not available" in the
"Communication" dialog box.

— If a connection exists, but the PLC802 Programming Tool cannot determine the type
of target system, the IP address will appear as "unknown".
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9.3 First commissioning of the PLC

Communications Setup

Drouble click the icon representing the PLE to
communicate with,

Double click the interface icon to change
CommUnication parameters.

Dauble click the modem icon to setup the modem
pararneters or dial to start modem communications.

Communication Parameters

Remote Address m. 8 .1 126

Module TCRAP -» Broadcom
Melxlreme Gig...

Pratocol PPl

hiode 11 -hit

"Eﬂ TCF/IP -> Broadcom Met=treme Gig...

80203 TH pro

Figure 9-14  Network communication connection

9.3 First commissioning of the PLC

In the delivered condition of the SINUMERIK 802D sl, the PLC user program only consists of
a NOP statement (no operation) and is stored in permanent memory. A PLC user program
corresponding to the requirements of the machine must be created by the user.

306

Note
The connection must be enabled at the control system (Port 102).
X
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9.4 Commissioning modes

94 Commissioning modes

Introduction

The 802D sl supports two different commissioning modes:

o After POWER ON, pressing the <SELECT> button while the control system is powering

up.

e |n the <SYSTEM> operating area, the "Startup" softkey after control startup.

On the PG/PC, commissioning takes place using the PLC802 programming tool.

Commissioning
The table below describes:
® Selection options for each respective commissioning mode

® Responses within the PLC

Table 9- 1 Commissioning modes
Selection Response
PCU PCU PT PLC802 PLC Program Retentive MD for the
Startup menu Startup menu after | (PG/PC) program status data PLC in the
while the control | the control system preselection (supported) | user interface
system is powering | has powered up
up (802D sl)
(802D sl)
NCK Start Up *
Normal powerup Normal powerup User program Run Unchanged Accepting the
e active PLC
MD
Power-up Power-up User program Run deleted Standard PLC
with default values | with default values fl MD
Power-up Power-up User program Run saved Saved PLC
with saved data with saved data e data MD
PLC - Stop PLC stop Unchanged Stop Unchanged Accepting the
after POWER ON possible in active PLC
Run or Stop MD
PLC clear all / NOP user Run deleted Standard PLC
Default PLC program MD
program
PLC Start Up **
Cold restart Run (after User program Run Unchanged Accepting the
Stop) ol active PLC
MD
Turning, milling, grinding, nibbling
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9.4 Commissioning modes

Selection Response
PCU PCU PT PLC802 PLC Program Retentive MD for the
Startup menu Startup menu after | (PG/PC) program status data PLC in the
while the control | the control system preselection (supported) | user interface
system is powering | has powered up
up (802D sl)
(802D sl)
Cold restart User program Stop Unchanged Accepting the
and debug mode o active PLC
MD
CPU memory reset User program Run deleted Accepting the
ok active PLC
MD
CPU memory reset User program Stop deleted Accepting the
and debug mode o active PLC
MD

* <SYSTEM> operating area > "Startup" > "NC"
* <SYSTEM> operating area > "Startup" > "PLC"
*** loads from the permanent memory into RAM memory

308

Via the debug mode, the PLC remains in PLC stop after the control system start up. All
startup modes that are set via a softkey only become effective after the next control system

start up.

The Run mode activates the cyclic operation.

In the Stop mode, the following actions are activated:

e All hardware outputs blocked

® Profibus-DP is inactive

® No cyclic operation (active user program not executed)

® The process image is no longer refreshed (frozen)

o EMERGENCY STOP active

The user only has the capability of loading a corrected or new project into the control system
in Stop mode. The user program only becomes active after the next start up of the control
system or of Run mode.

Turning, milling, grinding, nibbling
Operating Instructions, 11/2012, 6FC5397-0CP10-8BAO




Starting Up the PLC

9.5 PLC alarms

9.5 PLC alarms

9.5.1 Overview
The control system displays a maximum of 8 PLC alarms (system alarms or user alarms).

The PLC manages the alarm information per PLC cycle. It saves or deletes the alarms in the
alarm list in chronological order based on the time of their occurrence. The first alarm in the
list is always the last alarm that occurred.

When there are more than 8 alarms, the first seven alarms that occurred and the last
(chronologically) are displayed with the highest deletion priority.

Alarm response and cancel criteria

The PLC also manages the alarm responses. The alarm reactions are always in effect
regardless of the number of active alarms. Depending on the type of alarm response, the
PLC activates the necessary action.

A cancel criterion must be defined for each alarm. By default, the PLC uses the cancel
criterion SELF-CLEARING (see configuration of user alarms).

The following clearing criteria are possible:

o POWERONCLEAR: The alarm is canceled by turning off / turning on the control system
(POWER ON).

® CANCELCLEAR: The alarm is cancelled by pressing the Cancel key or Reset key
(analog NCK - alarms).

o SELF-CLEARING: The alarm is cleared by the no longer existent cause of the alarm.

The clearing conditions have the following priority:

® POWERON CLEAR - system alarms (highest priority)
® CANCEL CLEAR - system alarms

® SELF-CLEARING - system alarms

® POWERON CLEAR - user alarms

® CANCEL CLEAR - system alarms

® SELF-CLEARING - user alarm (lowest priority)

The responses that an alarm is supposed to trigger in the PLC are defined for each alarm.
By default, the PLC uses the alarm response SHOWALARM.

The following are alarm responses:

® PLC - Stop : No further user programs are executed, PROFIBUS-DP inactive and
disabling of the hardware outputs.

e EMERGENCY STOP: The PLC reports the EMERGENCY STOP signal to the NCK in the
user interface after executing the user program.
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9.5.2

9.5.3

310

® Feed disable: The PLC reports the FEED DISABLE signal to the NCK after processing
the user program in the user interface.

® Read-in disable: The PLC reports the READ-IN DISABLE signal to the NCK after
processing the user program in the user interface.

e NC Start disable: The PLC reports the NC START DISABLE signal to the NCK after
processing the user program in the user interface.

e SHOWALARM: This alarm has no alarm response.

General PLC alarms

Note
see SINUMERIK 802D sl diagnostics guide

User alarms

The subareas (0, 1) are available to the user in the user interface " 1600xxxx " for defining a
user alarm.

® Subarea 0: 8 x 8 bits for setting the user alarms (0 ->1 edge)
byte 0 : Bit 0 => 1. user alarm " 700000 "
byte 1: Bit 0 => 9. user alarm " 700008 "
byte 7: Bit 7 => 64. user alarm " 700063 "
byte 15: Bit 7 => 128. user alarm " 700127"

A new user alarm is activated with the respective bit (subarea 0) with a 0/1 edge.
® Subarea 1: Variables of the user alarms

Subarea 1 is provided for additional user information. It can only be written or read as a
double word.

® Subarea 2: Alarm response
Byte 0 : Bit 0 => NC Start disable
Bit 1 => reading-in disable
Bit 2 => feed disable of all axes
Bit 3 => EMER STOP
Bit 4 => PLC STOP

With the aid of subarea 2, the user can evaluate the active alarm responses. It is read-
only.

The user must clear self-clearing user alarms by resetting the respective bit in subarea 0 (1 -
> (0 edge).

For the other user alarms, the PLC clears the corresponding user alarms after detecting the
corresponding clearing conditions. If the bit of the user alarm is still on, the alarm reappears.
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Method of operation of a user alarm

A user alarm has a higher priority than the corresponding signal in the user interface (e.g.
NC Start disable, read-in disable and EMER stop).

Example:

MD14516[0] SMN_USER_DAT_PLC_ALARM =8

While alarm 700000 is pending, alarm 3000 EMER Stop is also pending, although the
interface signal V26000000.1=0.

Configuring user alarms

Alarm texts

A configuration byte exists for each alarm. The user alarms can be configured by the user in
the machine data MD14516 $MN_USER_DATA_PLC_ALARM.

Default setting MD14516[0...63]: 0 => SHOWALARM/SELF-CLEARING user alarm
Setup of the configuration byte:
e Bit0 - Bit5 : Alarm responses
® Bit6 - Bit7 : Clearing criterion

Alarm responses: Bit0 - Bit 5 = 0: Showalarm (default)
Bit0 = 1: NC Start disable

Bit1 = 1: Read-in disable

Bit2 = 1: Feed disable of all axes

Bit3 = 1: EMER Stop

Bit4 = 1: PLC Stop

Bit5 = reserved

Cancel criteria: Bit6 + Bit7 = 0: SELF-CLEARING alarm (default)
Bit6 = 1 : CANCELCLEAR alarm
Bit7 = 1 : POWERONCLEAR alarm

The user alarm response PLC-Stop always has the clearing condition POWER ON.

The user has two options for defining his own alarm texts.

® Via <SYSTEM> operating area > "PLC" > "Exec." PLC Alarm txt"

® \ia tool box: Editing and loading the alarm text file with the aid of the RCS802 tool
If the user does not assign a user alarm text, only the alarm number is displayed.

The % symbol in the alarm text designates an additional variable. The variable type
represents the display form of the variable.

These variable types are possible:

® %D whole decimal numbers

® % | whole decimal numbers

® %U Decimal number without sign

® %O whole octal number
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%X whole hexadecimal number
%B binary representation of 32 bit value

%F 4 byte floating point number

Examples - user alarm texts (Note: The text after "//" is a comment and is not displayed.)

700000 " " // only user alarm number

700001 " HW limit switch axis X +"

700002 " %D " // only variable as a whole decimal nhumber
700003 " Alarm number with fixed alarm text and variable %X "
700004 " %U Alarm number with variable and fixed alarm text "
700005 "Monitoring of axis active : %U"

Display: 700005 "Monitoring of axis active : 1
or 700005 monitoring of axis active : 3

9.6 PLC Programming

9.6.1 Overview

The PLC user program is created with the aid of the PLC 802 programming tool.

In the "SIMATIC S7-200 Automation System System Manual" documentation, you will find
the handling instructions for an S7-200. The PLC 802 programming tool implements a subset
of this documentation.

The following must be observed as compared to the basic S7-200 MicroWin system:

312

It is only possible to program the user program in a ladder diagram.
Only a subset of the programming language for the S7-200 is supported.

The compilation of the user program is done offline on a PG/PC or automatically during
the download into the control system.

The project can be loaded into the control system (download).
It is possible to load the project from the control system (download).

No indirect addressing of the data is possible. Therefore, there are no programming
errors in this respect while the program is running.

The user must manage his data and process information by type.
For all accesses to the data, the agreed data type must be consistently used.
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PLC project

9.6 PLC Programming

How Do |
Information1 T-value memory size Dint (32 Bit)
Information 2 Override memory size byte (8 Bit)

User data
memory double word MDO Dint (Information 1)
memory byte MB4 byte (Information 2)

e Furthermore, the alignment of the data to certain memory addresses is dependent upon
the type of data (alignment). The alignment is done to byte addresses, which can be
divided by the byte length of the data type with no remainder.

BOOL and BYTE can begin at any byte address (0, 1, 2, 3, ...),

WORD and INT must begin at an even byte address (0, 2, 4, 6, ...) and

DWORD, DINT and REAL must begin at a byte address that is divisible by 4 (0, 4, 8, 12,
).

How Do |

Memory bit MB0.1,MB3.5

memory byte MB0O,MB1,MB2

memory word MWO0,MW2,MW4

MW3, MWS5 ... are not permitted

memory double word MDO,MD4,MD8
MD1,MD2,MD3, MDS5 ... are not permitted

Table 9- 2 PLC data types permitted in the control system

Data type Size Address Range for logical Range for arithmetical

alignment Operations Operations

BOOL 1 bit 1 0, 1 -

BYTE 1 bytes 1 00 ... FF 0...+255

WORD 2 bytes 2 0000 ... FFFF -32768 ... + 32 767

DWORD 4 bytes 4 0000 0000 ... FFFF FFFF | -2 147 483 648 ...

(Double +2 147 483 647

Word)

REAL 4 bytes 4 - +10-37... £1038

The PLC 802 programming tool always manages a project (combinational logic, symbols and
comments). By downloading, it is possible to save all of the essential information of a project
in the control system. By uploading, the information is transferred from the control system to

the PC.

The control system can save a maximum of 6,000 instructional commands (4,000 for 802D sl
value) and 1,500 symbols. The needed PLC memory is influenced by the following
components:

o Number of statements
o Number and length of the symbol names

e Number and length of the comments
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S7-200 Ladder diagram

The addresses and operations can be defined in the "International” display mode. In the
ladder diagram, the user programs his program in networks. Each network corresponds to a
logic that reflects a certain sequence. In a ladder diagram, contacts, coils and boxes are
possible as basic elements. For the contacts, there are normally open and normally closed
contacts. Each coil corresponds to a relay. A box reflects a certain function. A box can be
activated using an enable bit.

9.6.2 Overview of commands

Table 9- 3 Operand identifier

Operand identifier Description

data

\%

T Times
C Meters
|

Q

M

Image of digital inputs

Image of digital outputs

Flag

SM Special bit memory
AC ACCU
L Local data

Table 9- 4 Structure of V-range addresses (see PLC user interface)

Type ID (module | Range no. (channel Subarea Offset Addressing
no.) and
axis No.)
00 00 0 000 Symbolic
(10-79) (00-99) (0-9) (000-999) (8-digit)

Table 9-5 802D sl address ranges

Access Storage method 802Dsl TM value | 802Dsl TM plus 802Dsl TM pro
802Dsl GN plus 802Dsl GN pro
802Dsl CU pro
Bit (Byte.bit) A 14000000.0- 14000000.0- 14000000.0-
79999999.7 79999999.7 79999999.7
| 0.0-26.7 0.0-26.7 0.0-26.7
Q 0.0-17.7 0.0-17.7 0.0-17.7
F 0.0 -255.7 0.0 -383.7 0.0 - 383.7
SM 0.0-0.6 0.0-0.6 0.0-0.6
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Access Storage method 802Ds| TM value | 802Ds| TM plus 802Dsl TM pro
802Dsl GN plus 802Dsl GN pro
802Dsl CU pro
T 0-15 (100ms) 0-15 (100ms) 0-15 (100ms)
16-39 (10ms) 16-39 (10ms) 16-63 (10ms)
0-31 0-31 0-63
L 0.0-59.7 0.0-59.7 0.0-59.7
Byte VB 14000000- 14000000- 14000000-
79999999 79999999 79999999
1B 0-26 0-26 0-26
QB 0-17 0-17 0-17
MB 0-255 0-383 0-383
SMB 0 0 0
LB 0-59 0-59 0-59
AC 0-3 0-3 0-3
Word VW 14000000- 14000000- 14000000-
79999998 79999998 79999998
W 0-24 0-24 0-24
Qw 0-16 0-16 0-16
MW 0-254 0-382 0-382
T 0-15 (100ms) 16— | 0-15 (100ms) 16— | 0-15 (100ms) 16—
39 (10ms) 39 (10ms) 63 (10ms)
C 0-31 0-31 0-63
LW 0-58 0-58 0-58
AC 0-3 0-3 0-3
Double word VD 14000000- 14000000- 14000000-
79999994 79999994 79999994
ID 0-20 0-20 0-20
QD 0-12 0-12 0-12
MD 0-252 0-380 0-380
LD 0-56 0-56 0-56
AC 0-3 0-3 0-3

V) The available address ranges are described in the PLC user interface.

References

SINUMERIK 802D sl lists
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Example: Addressing in the variables memory
V3801040001.7: Bit access to the "Pulse enable" signal

Table 9-6  Structure of V-range addresses

Type ID (module | Range no. (channel Subsection Offset Addressing
no.) and
axis no.)
38 01 4 001 7
Axis signals Axis 2 Signals to drive Byte 1 Pulse enable

Table 9-7 Special Marker SM Bit Definition

SM bits Description
SM 0.0 Bit memory with defined ONE signal
SM 0.1 Initial setting: first PLC cycle '1', subsequent cycles '0'
SM 0.2 buffered data lost - only valid in first PLC cycle

('0" data ok, '1' data lost)

SM 0.3 POWER ON: first PLC cycle '1', subsequent cycles '0'
SM 0.4 60 s clock (alternating '0' for 30 s, then '1" for 30 s)
SM 0.5 1 s clock (alternating '0' for 0.5 s, then "1' for 0.5 s)
SM 0.6 PLC cycle clock (alternating one cycle '0', then one cycle'1’)

The user can only view the statement list (STL) in the PT802 in "View STL". In this display
method (see table: mnemonic), the sequential processing is displayed.

9.6.3 Explanation of the stack operations

Table 9-8  BASIC BOOLEAN INSTRUCTIONS

BASIC BOOLEAN INSTRUCTIONS
Instruction Ladder Symbol Valid Operands

Load normal open n nV,,Q,MSM,T,C,L
And n=1 close _| |_
Or n=0 open
Load Not normal close n nV,,Q,MSM,T,C, L
And Not n=0 close _| / l_
Or Not n=1 open
Output prior 0, n=0 n n:Vv,l,Q,MT,C, L

prior 1, n =1 —< >
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BASIC BOOLEAN INSTRUCTIONS

Instruction Ladder Symbol Valid Operands
Set prior 0, not set Bit S Bit:V,I,Q,M, T,C, L
(1 Bit) prior 1 or ~ — (S ) n=1
Reset prior 0, no reset Bit S Bit:V,I,Q,M, T,C, L
(1Bit) prior 1 or ~ —< R > n =1
Table 9-9  OTHER BOOLEAN INSTRUCTIONS
OTHER BOOLEAN INSTRUCTIONS
Instruction Ladder Symbol Valid Operands
Edge Up prior ~ close — P
(1 PLC cycle)
Edge Down prior ~ close — N}
(1 PLC cycle)
Logical Not prior 0, later 1 —NoTH
prior 1, later O
No operation n n=0..255
NOP)
Table 9- 10 BYTE COMPARES
BYTE COMPARES (Unsigned)
Instruction Ladder Symbol Valid Operands
Load Byte = a = b close a a: VB, IB, QB, MB, SMB, AC, Constant, LB
And Byte = a* b open —==B— b: VB, IB, QB, MB, SMB, AC, Constant, LB
Or Byte = b
Load Byte= a b close a
And Byte 2 a<b open —>=B—
Or Byte= b
Load Byte < a < bclose a
And Byte < a > b open —<=B—
Or Byte < b
Load Byte * a #b close a
And Byte * a=b open —]== B—
Or Byte b
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BYTE COMPARES (Unsigned)
Instruction Ladder Symbol Valid Operands

Load Byte > a> b close a

And Byte > a <b open —B }—

Or Byte > b

Load Byte < a <bclose a

And Byte < a =b open —1=B }—

Or Byte < b
Table 9- 11 WORD COMPARES

WORD COMPARES (Signed)
Instruction Ladder Symbol Valid Operands

Load Word = a=b close a a: VW, T, C, IW, QW, MW, AC, Constant, LW
And Word = a*bopen — :b:' — b: VW, T, C, IW, QW, MW, AC, Constant, LW
Or Word =

Load Word= a 2 b close a

And Word2 a<bopen —>=l—

Or Word 2 b

Load Word < a < bclose a

And Word < a>bopen —]<=l—

Or Word < b

Load Word # a * b close a

And Word # a=bopen —== =

Or Word * b

Load Word > a > b close a

And Word > a <bopen — 1 =

Or Word > b

Load Word < a <b close a

And Word < a =b open —= =

Or Word < b
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Table 9- 12 DOUBLE WORD COMPARES
DOUBLE WORD COMPARES (Signed)
Instruction Ladder Symbol Valid Operands

Load DWord = a = b close a a: VD, ID, QD, MD, AC, Constant, LB
And DWord = a*b open —==bt— b: VD, ID, QD, MD, AC, Constant, LB
Or DWord = b

Load DWord= a b close a

And DWord 2 a<bopen > =p)

Or DWord 2 — b —

Load DWord < a<bclose a

And DWord < a>b open —<=D}—

Or DWord < b

Load DWord * a * b close a

And DWord # a=b open —== O}—

Or DWord # b

Load DWord > a> b close ]

And DWord > a < b open — 0 —

Or DWord > b

Load DWord < a<bclose a

And DWord < a =b open —= D |—

Or DWord < b
Table 9- 13 REAL WORD COMPARES

REAL WORD COMPARES (Signed)
Instruction Ladder Symbol Valid Operands

Load RWord = a =bclose a a: VD, ID, QD, MD, AC, Constant, LD
And RWord = a * b open _|=b=R|_ b: VD, ID, QD, MD, AC, Constant, LD
Or RWord =

Load RWord = a b close a

And RWord 2 a<b open —>=R—

Or RWord 2 b

Load RWord < a<bclose a

And RWord < a>b open —<=R—

Or RWord < b

Load RWord * a * b close a

And RWord * a=bopen —|“3’ R|—

Or RWord # b
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REAL WORD COMPARES (Signed)
Instruction Ladder Symbol Valid Operands
Load RWord > a>bclose A
And RWord > a<bopen —F R |—
Or RWord > b
Load RWord < a <bclose a
And RWord < a =b open —=R }—
Or RWord < b
Table 9- 14 TIMER
TIMER
Instruction Ladder Symbol Valid Operands
Timer Retentive On | EN=1, Start TXXX Enable: (IN)
Delay EN=0, Stop TONR SO
If Tvaie = PT, N Txxx: TO - T63 (dependent on type of control
Toit=1 system)
dpt Preset: (PT)
VW, T, C, IW, QW, MW, AC, Constant
100 ms TO - T15
10 ms T16 - T63
Timer On Delay EN=1, Start TXXX Enable: (IN)
EN=0, Stop TON SO
If Tvaiue 2 PT, N Txxx: TO - T63
Toit=1 Preset: (PT)
dpt VW, T, C, IW, QW, MW, AC, Constant
100 ms TO - T15
10 ms T16 - T63
Timer Of Delay If Tvaie < PT, TXXX Enable: (IN)
Toit=1 TOF S0
N Txxx: TO - T63
Preset: (PT)
dpt VW, T, C, IW, QW, MW, AC, Constant
100 ms TO - T15
10 ms T16 - T63
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9.6 PLC Programming

COUNTER
Instruction Ladder Symbol Valid Operands
Count Up CU ~, Value+1 Cxxx Cnt Up: (CU)
R=1, Reset S1
If Cvalue 2 PV, qev e Reset: (R)
Coit=1 1r SO
dpv Cxxx: CO - 63
Preset: (PV)
VW, T, C, IW, QW, MW, AC, Constant, LW
Count Up/Down CU 7, Value+1 Cxxx Cnt Up: (CU)
CD 7, Value-1 S2
R=1, Reset —CU CTUD Cnt Dn: (CD)
If CVaIue 2 PV, : gD S1
Chit=1 dpv Reset: (R)
SO0
Cxxx: CO - 63
Preset: (PV)
VW, T, C, IW, QW, MW, AC, Constant, LW
Count Down If Cvalue = 0, Cxxx Cnt Down: (CD)
Chit=1 S2
-|cb CTD Reset: (R)
—LD S0
—HPV
Cxxx: CO - 63
Preset: (PV)
VW, T, C, IW, QW, MW, AC, Constant, LW
Table 9- 16 MATH OPERATIONS
MATH OPERATIONS
Instruction Ladder Symbol Valid Operands
Word Add IfEN =1, ADD._| Enable: EN
Word Subtract E = 2 +b —EN ENO}- In: VW, T, C, IW, QW, MW, AC, Constant, LW
-b-a N1 Out: VW, T, C, IW, QW, MW, AC, LW
—HIN2 OUT|
DWord Add IfEN =1, SUB_DI Enable: EN
DWord Subtract b=a+b —~EN ENO}- In: VD, ID, QD, MD, AC, Constant, LD
b=b-a —|IN1 Out: VD, ID, QD, MD, AC, LD
—IN2 OUT|
Multiply IfEN =1, MUL Enable: EN
b=axb —EN ENO[ In: VW, T, C, IW, QW, MW, AC, Constant, LW
N1 Out: VD, ID, QD, MD, AC, LD
—IN2 OUT-
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MATH OPERATIONS
Instruction Ladder Symbol Valid Operands
Divide IFEN =1, DIV Enable: EN
b=b=+a ~EN ENO In: VW, T, C, IW, QW, MW, AC, Constant, LW
Out: N1 Out: VD, ID, QD, MD, LD
16 bit remainder —{IN2 OUTH
Out+2:
16 bit quotient
Add IfEN =1, ADD_R Enable: EN
Subtract b=a+b —EN ENO} In: VD, ID, QD, MD, AC, Constant, LD
Real Numbers b=b-a N1 Out: VD, ID, QD, MD, AC, LD
—~IN2 OUT|
Multiply IFEN =1, MUL_R Enable: EN
Divide b=axb —EN ENO}- In: VD, ID, QD, MD, AC, Constant, LD
Real Numbers b=b=+a N1 Out: VD, ID, QD, MD, AC, LD
—IN2 OUT}I
Square Root IfFEN =1, SORT Enable: EN
OUT =+IN —HEM  ENOF In: VD, ID, QD, MD, AC, Constant, LD
I Out: VD, ID, QD, MD, AC, LD

Table 9- 17 INCREMENT, DECREMENT
INCREMENT, DECREMENT
Instruction Ladder Symbol Valid Operands
Increment IfFEN =1, INC_B Enable: EN
Decrement a=a+1 —-EN ENOR In: VB, IB, QB, MB, AC, Constant LB
Byte a=a-1 dn outh Out: VB, IB, QB, MB, AC, LB
Increment IfFEN=1, INC_W Enable: EN
Decrement a=a+1 —EN ENO[- In: VW, T, C, IW, QW, MW, AC, Constant, LW
Word a=a-1 Out: VW, T, C, IW, QW, MW, AC, LW
—IN  OUTF
a=/a
Increment IfEN =1, INV_DW Enable: EN
Decrement. a=a+1 —EN ENO}- In: VD, ID, QD, MD, AC, Constant, LD
a=a-1 Out: VD, ID, QD, MD, AC, LD
—IN  OUT[
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Table 9- 18 LOGIC OPERATIONS
LOGIC OPERATIONS
Instruction Ladder Symbol Valid Operands
Byte AND IfEN =1, WAND_B Enable: EN
Byte OR b=aANDDb —EN ENO[ In: VB, IB, QB, MB, AC, Constant, LB
Byte XOR b=aORb N1 Out: VB, IB, QB, MB, AC, LB
—IN2 OUTF
b=aXORb
Word AND IfEN =1, WAND_W Enable: EN
Word OR b=aANDDb —-EN  ENOf- In: VW, T, C, IW, QW, MW, AC, Constant, LW
Word XOR b=aORb 7 :E; ouT Out: VW, T, C, IW, QW, MW, AC, LW
b=aXORDb
DWord AND If EN = 1, WXOR_DW,| Enable: EN
DWord OR b=aANDbD JEN ENO} In: VD, ID, QD, MD, AC, Constant, LD
DWord XOR b=aORb —IN1 Out: VD, ID, QD, MD, AC, LD
Invert Byte IfEN =1, INC_B Enable: EN
a=/a —<EN ENO[- In: VB, 1B, QB, MB, AC, Constant, LB
Out: VB, IB, QB, MB, AC, LB
—IN  OUT}|
Invert Word IfEN =1, INC_W Enable: EN
a=/a —|EN  ENO- In: VW, T, C, IW, QW, MW, AC, Constant, LW
Out: VW, T, C, IW, QW, MW, AC, LW
—HIN OUT|
Invert DWord IfEN =1, INV_DW Enable: EN
a=/a -1EN  ENO[- In: VD, ID, QD, MD, AC, Constant, LD
Out: VD, ID, QD, MD, AC, LD
—IN  OUTF
Table 9- 19 SHIFT AND ROTATE OPERATIONS
SHIFT AND ROTATE OPERATIONS
Instruction Ladder Symbol Valid Operands
Shift Right IfEN =1, SHL_R Enable: EN
Shift Left a =a SR ¢ bits —EN ENO[ In: VB, IB, QB, MB, AC, Constant, LB
a=a SL ¢ bits 1 "L\‘ out Out: VB, IB, QB, MB, AC
Count: VB, 1B, QB, MB, AC, Constant, LB
Shift Right IfEN =1, SHL_W Enable: EN
Shift Left a =a SR c bits —EN ENO In: VW, T, C, IW, QW, MW, AC, Constant, LW
a =a SL c bits _Il\’l\l oUT Out: VW, T, C, IW, QW, MW, AC, LW
Count: VB, 1B, QB, MB,AC, Constant, LB
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SHIFT AND ROTATE OPERATIONS
Instruction Ladder Symbol Valid Operands
DWord Shift R IfEN =1, SHL_DW Enable: EN
DWord Shift L a=a SR ¢ bits —-|EN ENO- In: VD, ID, QD, MD, AC, Constant, LD
a =a SL c bits :Il\'l\l oUTL Out: VD, ID, QD, MD, AC, LD
Count: VB, IB, QB, MB, AC, Constant, LB

Table 9-20 CONVERSION OPERATIONS

CONVERSION OPERATIONS

Instruction Ladder Symbol Valid Operands
Convert Double If EN = 1, convert the DI_REAL Enable: EN
Word Integer to a double word integer i 4EN ENO|l In: VD, ID, QD, MD, AC, Constant, LD
Real to a real number o. 1N outh Out: VD, ID, QD, MD, AC, LD
ConvertaRealtoa |IfEN =1, convert the TRUNC Enable: EN
Double Word Integer | real numberito a —EN ENOl- In: VD, ID, QD, MD, AC, Constant, LD
gOUb'e word integer dN outk  |out VD, D, QD, MD, AC, LD
Convert BCD to If EN = 1, convert the BCD_| Enable: EN
Binary E_CD Valule ”‘gﬁ Ta —EM  ENOE In: VW, T, C, IW, QW, MW, AC, Constant, LW
nary value Out: VW, T, C, IW, QW, MW, AC, LW
<IN OUT+
Convert Binary to If EN = 1, convert the I_BCD Enable: EN
BCD glgany Vlalueo 'G‘Tto a —4EM ENOF | In: VW, T, C, IW, QW, MW, AC, Constant, LW
value
dn outk Out: VW, T, C, IW, QW, MW, AC, LW
Table 9-21 PROGRAM CONTROL FUNCTIONS

PROGRAM CONTROL FUNCTIONS

Instruction

Ladder Symbol

Valid Operands

Jump to Label

If EN = 1, go to label
n.

Enable: EN
Label: WORD: 0-127

Label

Label marker for the
jump.

LBL

B

Label: WORD: 0-127

Conditional Return
from Subroutine

If EN =1, exit the
subroutine.

/;'L\\
m
A4

Enable: EN
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PROGRAM CONTROL FUNCTIONS

Instruction Ladder Symbol Valid Operands
Return from Exit subroutine.
Subroutine ( RET>
Conditional End If EN =1, END Enable: EN
terminates the main (ENED
scan.
Subroutine If EN ~, go to n Label: Constant : 0-63

subroutine n.

SBR
EN
x1

X2 x3

.. optional parameters)

Table 9- 22 MOVE, FILL AND FIND OPERATIONS

MOVE, FILL AND FIND OPERATIONS

Instruction Ladder Symbol Valid Operands
Move Byte IfEN =1, MOV_B Enable: EN
copy i to o. —EN ENO In: VB, 1B, QB, MB, AC, Constant, LB
Out: VB, IB, QB, MB, AC, LB
—IN  OUT[
Move Word IfEN =1, MOV_W Enable: EN
copy itoo. —EN ENO[- In: VW, T, C, IW, QW, MW, AC, Constant, LW
Out: VW, T, C, IW, QW, MW, AC, LW
—<IN  OUT|
Move DWord IfEN =1, MOV_DW Enable: EN
copy i too. —~EN ENO- In: VD, ID, QD, MD, AC, Constant, LD
Out: VD, ID, QD, MD, AC, LD
—HIN  OUuTH
Move Real IfEN =1, MOV_R Enable: EN
copy i to o. —EN ENOR- In: VD, ID, QD, MD, AC, Constant, LD
Out: VD, ID, QD, MD, AC, LD
<IN OUTH
Swap Bytes IfEN=1, SWAP Enable: EN
exchange MSB and ~EN ENO[- In: VW, IW, QW, MW, T, C, AC, LW
LSB of w.
—IN
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9.6.4

9.6.5

9.6.6
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Program organization

Each programmer should structure his user program into finished program parts
(subroutines). The programming language for S7-200 offers the user the capability to set up
his user program in a structured manner. There are two types of programs, the main
program and the subroutine. Eight levels of programming are possible.

A PLC cycle can be a simple cycle of the control system-internal interpolation cycle (IPO
cycle). The machine manufacturer must set the PLC cycle according to his specific
requirements (see machine data "PLC_IPO_TIME_RATIO"). The IPO/ PLC ratio of 1:1 is the
fastest possible cyclical processing.

How Do | The programmer writes a sequential control in his main program with the aid of a
user-defined cycle counter. This organizes all of the cyclical signals in the subroutine (UPO0),
UP1/UP2 are called up every two cycles and UP3 controls all of the signals in the grid of
three cycles.

Data management

The data can be broken down into three areas:

® non-retentive data

® retentive data

e Machine data for the PLC (this machine data is all POWER ON active)

Most data, such as the process image, timers, and counters are non-retentive and are
erased each time the control system is restarted.

For the retentive data, there is a data range of 1400 0000 -1400 0127. This location can be
used to save all the data which is to remain valid beyond POWER OFF/ON.

With the aid of the PLC-MD (see user interface), the user can pre-assign his program with
data or he can parameterize various parts of the program.

Testing and monitoring your program

Checking or performing an error analysis of the user program can be done using:
e PLC Status: Displaying and changing called up operands
e Status list: Displaying and changing three freely selectable variable boxes

® PLC Program: Displaying and monitoring (status) of the entire user program, including
symbols and comments

® Programming Tool PLC802: Connecting a PG/PC and activating the programming tool.
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PLC application Download/Upload/Copy/Compare

The user can save, copy or over-write the PLC project or the PLC applications in the control
system.

This is possible using:

® Programming Tool PLC802

e RCS802

® CompactFlash card (CF card)

The PLC project contains the PLC user program, including all of the important information
(symbols, comments, ...). The PLC802 programming tool uploads/downloads it to the control
system. The PLC project can also be imported and exported by the programming tool in

"* pte" format. In this format (*.pte) the project can also be read from/to the CompactFlash
card, either using the RCS802 tool or directly on the control system.

The PLC user alarm texts can be created using the RCS802 tool or the alarm text editor on
the control system.

jdd
Download

Upload
Compare

802D sl Permanent

Memory

PLC
Machine

data

PLC
Project

Commissioning

archive

PLC user alarm
texts

PLC
User
alarm texts

PLC project

Toolbox

PLC project PLC user alarm texts

CF card
RCS802

@
Commissioning

archive

= =

Figure 9-15 PLC applications in the control system
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Download

Upload

Compare
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This function writes the transferred data into the permanent memory (load memory) of the
control system.

Download PLC project using the PLC802 programming tool.

Download (<System> operating area > "Commissioning files" > "802D data"
"Commissioning archive (NC/PLC)") using the RCS802 tool or the CompactFlash card.
For example, for the CompactFlash card:

At this point, the commissioning archive of the customer's CompactFlash card must be
copied and pasted to the Commissioning files directory > Commissioning archive
(NC/PLC).

— NC data

— NC directories

— Display machine data

— Leadscrew error compensation data (LEC)

— PLC user program

— PLC user alarm texts

— Drive machine data

Read in PLC project with the RCS802 tool or CompactFlash card

Read in PLC user alarm texts with the RCS802 tool or CompactFlash card

Transfer the PLC user alarm texts from the Toolbox project using the RCS802 tool.

The PLC project can be saved from the permanent memory of the control system using the
PLC802 programming tool, the RCS802 tool or a CompactFlash card.

Upload PLC project using the PLC802 programming tool

Upload (<SYSTEM> operating area > "Startup files" > "802D data" "Startup archive
(NC/PLC)") with the RCS802 tool (PLC machine data, PLC project and user alarm texts)
or CompactFlash Card

Note: PLC machine data is part of the general machine data.

Read out PLC project using the RCS802 tool or copy to a CompactFlash card.
Read out PLC user alarm texts using the RCS802 tool

The project in the PLC802 programming tool is compared to the project in the permanent
memory (load memory) in the control system.
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Version display
Call up via the <System> operating area > "Service display" > "Version"

e PLC Application
The transferred project that is active in the working memory of the PLC after a control
system start up.

In the PLC802 programming tool in the comments of the OB1 properties, programmers
can use the beginning of the first line of comments to add their own additional information
in the version display.
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9.8 User interface

9.8 User interface

This interface encompasses all of the signals between the NCK/PLC and the HMI/PLC. In
addition, the PLC decodes the auxiliary functions commands for simple further processing in

the user program.

References
SINUMERIK 802D sl Function Manual
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Commissioning the drives via HMI

10.1 Introduction to SINAMICS commissioning

Introduction

A selection menu is available via the HMI for commissioning the SINAMICS drives.

A [k
Ref Point

Factory =ettings Load drive
Topology recognized and confirmed (rapid start=-up)
Topology display Open
Component overvieuw

Configuration - Supply

Configuration = power modules, encoders and notors

| | 25 Back<<

General Axis Channel Drive Di=play Servo
HMD HD MD HD HD Trace

Figure 10-1 "SINAMICS Commissioning" main screen

Commissioning sequence

Carry out the first commissioning of the SINAMICS drives in the following sequence:
Load the SINAMICS firmware.
If commissioning has already taken place, load the factory settings to the drive.
Quick commissioning via topology recognition and confirmation
Topology display
Component overview

Configuration - Supply

N o o A~ 0N =

Configuration - Power units, encoders and motors

Turning, milling, grinding, nibbling
Operating Instructions, 11/2012, 6FC5397-0CP10-8BA0 331



Commissioning the drives via HM/

10.1 Infroduction to SINAMICS commissioning

Requirements

All drive components can be contacted from the PCU (connected via DRIVE-CLIQ).

Note

Prior to starting commissioning, switch off all drive enables.

Operating sequence

SYSTEM
€ LA
SHIFT ALARM
Machine
data
Drive
MD

332

You are now in the <SYSTEM> operating area.

Press the softkeys "Machine data"> "Drive MD".

The main screen for the drive machine data opens.
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Figure 10-2 Drive machine data (factory settings loaded)
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Commissioning the drives via HM/

10.1 Infroduction to SINAMICS commissioning
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Figure 10-3 Drive machine data, commissioning carried out

The current configuration and the statuses of the control and infeed unit and the drive units
are displayed.

Use this main screen for the drive machine data to start commissioning for the SINAMICS
drives.

Note

If a password has been set (at least "CUSTOMER"), the "Sinamics IBN" softkey appears, via
which you can access the commissioning area.

Press "Sinamics IBN".

The "SINAMICS components commissioning” main screen appears.
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Figure 10-4 "SINAMICS Commissioning" main screen
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Commissioning the drives via HM/

10.1 Infroduction to SINAMICS commissioning

Open

This main screen shows a selection menu with the individual commissioning steps
necessary for the SINAMICS drive components.

Note
Carry out the individual steps in the following order.
For example, without a "Topology display" it is not possible to create a component overview.

The basic requirement is the successful completion of "Topology recognition and
confirmation”.

Use the arrow keys to select the steps for commissioning drive components.

Open the selected step.

The selected area is displayed.

Note

In the following chapters, the individual areas and their properties will be described.

<<
Back

334

Press "Back" to return to the previous display.
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10.2 Load SINAMICS firmware

10.2 Load SINAMICS firmware

Operating sequence

V A

@ You have selected and opened the commissioning step "Load SINAMICS firmware".
A |k
Ref Paint

A firnware dounload can be executed out for all or

individual components.

All previous settings are lost 1!

[ ALL conponents]

&)  Individ. components Component no.:

Start
<«
| | 2% Back
Figure 10-5 Load SINAMICS firmware
Note
The firmware upgrade is an important prerequisite for subsequent commissioning steps.
Itis NOT necessary to perform topology recognition for this purpose.
You can load the SINAMICS firmware for all components or just for individual components.
You must enter the component number in "Individ. components”.
Note
All previous settings are lost!
Start Press "Start".

The HMI shows a progress bar in the window so you can track the progress of the download.
The following message is displayed:

"Please wait, download in progress"

Turning, milling, grinding, nibbling
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10.2 Load SINAMICS firmware

<<
Back

“Notice! Do not switch off!"

Note

Do not switch off the control during the download.

SYSTEM
€ LA
SHIFT ALARM

Machine
data
Drive
MD
Sinamics
IBN

336

The firmware upgrade is finished. "Back" reappears.

The message "Download completed successfully!" is displayed. After this procedure the
SINAMICS needs a Power OFF/ON".

Switch the drive off (cut the power) and then on again.

When the control has booted, press <SHIFT> + <SYSTEM>.

Press "Machine data".

Press "Drive MD"

Press "Sinamics IBN".
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Configuration = power modules, encoders and motors
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Figure 10-6 "SINAMICS Commissioning" main screen

Continue the first commissioning with the step "Load drive factory settings".
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Commissioning the drives via HM/

10.3 Load factory settings for the drive (Parameter Reset)

10.3 Load factory settings for the drive (Parameter Reset)

Operating sequence

V A

@ You have selected and opened the commissioning step "Load factory settings for the drive".
A |k
Ref Paint
After confirmation, all or selected
conponents are reset to the orig. status (factory setting).
All previous settings are lost 1!
AL conponents]
&)  Individ. components Component no.:
Start
<«
| | 2% Back
Figure 10-7 Load factory settings for the drive
You can load the factory settings for all components or just for individual components.
You must enter the component number in "Individ. components”.
Note
All previous settings are lost!
" "
Start Press "Start".
The HMI shows a progress bar in the window so you can track the progress of the download.
Successful completion is indicated in the lower part of the window in the form of
informational text.
= Press "Back".
Back

The selection menu fur commissioning is shown.

Continue the first commissioning with the step "Topology recognition and confirmation".

Turning, milling, grinding, nibbling
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10.4 Topology recognition and confirmation

10.4

Topology recognition and confirmation

Operating sequence

v

A

Open

You have selected and opened the commissioning step "Topology recognition and
confirmation".

Ref Paint

Topology recognition is required at first start up

and after loading of the factory settings!

Start

‘ ‘ & Back<<

Figure 10-8 Quick commissioning

Note

Topology recognition is necessary during first commissioning and after loading the factory
settings!

First commissioning

Start

338

Press "Start".

The HMI shows a progress bar in the window so that you can track the commissioning
progress.

Turning, milling, grinding, nibbling
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<<
Back

Startup
protocol

0.

SHIFT

SYSTEM
A

ALARM

10.4 Topology recognition and confirmation

The following steps are carried out for topology recognition:

1. The actual topology of the device (p0098[0]) is read-out and automatically entered in the
parameter of the device setpoint topology (p0099[0]).

2. Start the quick commissioning of the SINAMICS drive components.
The PROFIBUS protocol and the BICO wiring is entered in every drive object.

When this has ended, the parameter p0978[x] is automatically adapted to the existing
configuration.

3. The configuration is saved.

The currently running procedure is documented in the lower part of the window in the form of
a short text.

The procedure is finished. "Back" reappears.

The prompt "After completion of drive commissioning, a Power OFF/ON is required!" is
displayed

Note

If topology recognition were not to run, use the "Startup protocol" function to save the startup
protocol.

Please contact the hotline with this information (see the "Technical Support"section in the
preface).

Machine
data

Drive
MD

Sinamics
IBN

Topology recognition was successfully completed.

Switch the control and drive off (cut the power) and then on again.

When the control has booted, press <SHIFT> + <SYSTEM>.

Press "Machine data".

Press "Drive MD"

Press "Sinamics IBN".

Continue the first commissioning with the step "Topology display".
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10.5 Topology - display

10.5

Topology - display

Topology - display

V A

Open

Actual
topology

Setpoint
topology

Extended

340

You have selected and opened the commissioning step "Topology display".

A [t
Ref Point

Actual
topology

From Component NHo.  Port no. To Component No.  Port no.

Setpoint
X2 Hotor_Module_ 2 2 Xz2ee topology
Hotor_Module_2 4 X208 Control_Unit_1 1 Xz
XZnz2 SHIZA_3 3 bezolt]
SHIZ6_3 3 xzo8 Hotor_Module_2 2 xeez Extend
X281 Encoder_d4 q XZeg
«
‘ ‘ & Back
General Axis Channel Drive Display Servo
HD MD MD HD H Trace

Figure 10-9 Topology Display

The HMI displays a progress bar while the data is being read in and prepared.
For repeated call-up, the screen appears immediately.

The evaluated data is retained until "Power OFF".

The following is displayed:

"Actual topology" of the DRIVE-CLIiQ wiring on the drive system.

Note

In the topology view, you can also see the SMC encoder component number, which you
commission in step Configuration - Encoders (Page 351).

-> Please make a note of this component number.

When you connect a new component (e.g. SMC20) to the drive system via DRIVE-CLIQ,
then SINAMICS recognizes the change in the actual topology.

The difference between the setpoint/actual topology is sent to the HMI.

Further connected components are displayed.

Turning, milling, grinding, nibbling
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10.6 Component overview

Sk Press "Back".
Back

The selection menu fur commissioning is shown.

Continue commissioning with the step " Component overview".

10.6 Component overview

Operating sequence

V A

T You have selected and opened the commissioning step "Component overview".

A |k

Ref Paint

Conponent =Type No. | FW version | Comp.
SINUMERIK 8BZD s1 1 B82.40.54.80 High
SERVD_BUZ.Hotor_Module_2 MM_1RAXIS_DCAC Z |B2.48.54 .80 High
SERVO_BZ .SHIZA_3 SMIZB8 3 |B2.40.54 .88 High Details
<«
| | 2% Back
General Axis Channel Drive Display Servo
HD MD HD HD HD Trace
Figure 10-10 Component overview
The component overview is for information only.
The following is shown in the component overview:
® Component name
® Type
® Number
® Firmware versions of all components
® Topology comparison step
Details Press "Details".

A window containing additional information on the selected components appears.
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Operating Instructions, 11/2012, 6FC5397-0CP10-8BA0 341



Commissioning the drives via HM/

10.6 Component overview

<<
Back

<<
Back

342

A [t
Ref Point

CU_TI_B83.Control_Unit_1

~Type SINUMERIK 80ZD sl

~Hunber 1
FW version BZ.48.54 .08
Order no. BFC5370-BAAB0B-BARE

HW version
Serial no. T-P30050608
Conmp. level High

HHMI description SINUMERIK 882D solution line with DRIVE-CLi() Ports

‘ ‘ & Back<<

General Axis Channel Drive Display Servo
HD MD HD HD HD Trace

Figure 10-11 further details on the components

Use "<<Back" to return to the previous display.

Press "Back".

The selection menu fur commissioning is shown.

Continue the first commissioning with the step "Configuration of supply”.

Turning, milling, grinding, nibbling
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10.7

10.7.1

10.7 Configuration of supply

Configuration of supply

Configuration of supply

Operating sequence

v

A

Open

Save

<<
Back

You have selected and opened the commissioning step "Configuration - Supply".

a\~| N
Ref Point

Voltage

frequency
Identifier =
Line
pA1Z1 Power section component number contactor
pl?Z2 PROFIBUS PZD telegr. selection 999 Hetwork
identific
pB218 Device supply voltage 4808 .808 V
pB211 Line rated freguency 55.888 H=
pBZ28 Supply network filter type 1
pB284 Line supply frequency exceeded,| 118.000 %
alarm threshold
pB285 Line supply frequency fallen be 82 .888 ¥
low, alarm threshold Save
p28B8 Reference freguency 55.888 H= paramet .
p2881 Reference voltage 488 . 888 vV
p2BB2 Reference current 23.894 A
<«
Back

Figure 10-12 Configuration of supply

The current values are displayed in the "Configuration - Supply" window.
Enter new values if necessary.

The configuration is completed with "Save".

Use "Back" to switch back to the selection menu for startup.

Continue the first commissioning with the step "Configuration - Power units, encoders and
motors".
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10.7 Configuration of supply

Softkeys

Voltage

Frequency

Line

contactor

Network
identific

10.7.2

The following values can be changed for "Country-specific adaptation of line voltage and

frequency":

e Device supply voltage

e Rated line frequency

Activation of parameters for operating a line contactor

The supply is identified automatically. This involves optimizing control within the supply.

Note

Identification can only be performed after the control system and the drive have been put into

operation.

Operating sequence

v

A

Open

344

Voltage/Frequency configuration

You have selected and opened the startup step "Configuration - Supply".

o\ ‘ .
Ref Point

Figure 10-13

Yoltage

frequency
Paran . Identifier Value =
Line
pBl1Z21 Power section conponent number cohtactor
pBA?2ZZ PROFIBUS PZD telegr. selection 999 Hetwork
identific
pB218 Device supply voltage 4008 .88a0 V
pB211 Line rated frequency 55.888 H=
pB2280 Supply network filter type 1
pB284 Line supply fregquency exceeded, 118.888 %
alarn threshold
pB285 Line supply fregquency fallen be 82.880 ¥
low, alarn threshold Save
p2888 Reference frequency 55.8488 Hz paranet.
pZdd1 Reference voltage 480 .808 V
pZBAZ Reference current 23.894n
«

b Back

Configuration of supply
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Frequency

g
Ref Point

NOTICE *

Device supply voltage 4008 . 008
Line rated frequency 56.800
Hote:

Line ¢ DC link identification on first Power ON

(The deternined values are saved powerfail-proof)

If afterwards the DC link capacity of the
drive line-up has been changed (removing / adding further
devices), then another identification has to be executed.

v

H=

With a device supply voltage of more than 415V, the fActive Line
Module is operated like an uncontrolled infeed / regen. feedback

At

Voltage Use "Voltage Frequency" to open the following window:

Save

Defaults

&«
Back

Figure 10-14 Voltage Frequency

10.7 Configuration of supply

The following values can be changed in the window "Country-specific adaptation of line

voltage and frequency":
® Device supply voltage

® Rated line frequency

Default Enter defaults.
values

Save Save changed values.

Back

Turning, milling, grinding, nibbling
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10.7 Configuration of supply

10.7.3 Line contactor configuration

Operating sequence

V A

" . H "
@pen You have selected and opened the startup step "Configuration - Supply".
‘\ ‘Remem
Yoltage
frequency
Paran . Identifier Value =
Line
pB1Z1 Power section component number contactor
pBPZZ PROFIBUS PZD telegr. selection 999 Hetwork
identific
pB218 Device supply voltage 488 .808 V
pB211 Line rated frequency 55.888 H=
pB2280 Supply network filter type 1
pB284 Line supply frequency exceeded, 118.008 %
alarn threshold
pB285 Line supply frequency fallen be 82.888 %
low, alarn threshold Save
p2B08 Reference freguency 55.888 H= paranet.
pZ2881 Reference voltage 488,888 V
pZBBZ Reference current 23.894n
«
= Back
Figure 10-15 Configuration of supply
5 n " . . . .
Line Use "Line contactor" to activate the parameter settings for operating a line contactor.
contactor
X\ 2
MDA
Hes=sage
Cautiont
After this softkey has been pressed, the connectors
X28/X21 receive the default selection for line
contactor activation from the toolbox by using the PLC
library.If the softkey is already displayed inversely,
pressing it again will restore it to its original
state.
X21.4 digital input CU:rB722.7 A_INF_B2, pB68
Line contactor checkback
signal
X21.18 digital output CU:pA744.14 A_INF_B2Z, rB63.1
Line contactor control
=
Figure 10-16 Line contactor message text
3 . . . . " "
» v Confirm the message text for the line contactor settings with "OK".
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10.7 Configuration of supply

N 2

Configuration - Supply

Voltage
frequency

Paran. Identifier

Line
contactor|

pa121

Power section component nunber
pBP2Z PROFIBUS PZD telegr. selection 999

pB218 Device supply voltage 400 .808 V
pBZ11 Line rated frequency 55.6800 H=
pBZ228 Supply network filter type 1

pB284 Line supply frequency exceeded, 118.600 ¥

alarn threshold
pBZ85 Line supply frequency fallen be  82.008 %

low, alarm threshold
p2BB8 Reference frequency 50 .800 Hz|

p2B81 Reference voltage 484 .808 V

p2BBZ Reference current 23.894 A

- &«
‘ Data being saved Back

Figure 10-17 The data is saved.
The data is being saved.

N2

Configuration - Supply

VYoltage
frequency

Identifier

Pouer section conmponent nunber
pB922 PROFIBUS PZD telegr. selection 999
pB210 Device supply voltage 408 .808 Y
pB211 Line rated freguency 55.008 Hz
pB228 Supply network filter type 1

pB284 Line supply frequency exceeded, 118.000 %

alarn threshold
pB285 Line supply freguency fallen be 82.008 %

low, alarn threshold
p2060 Reference frequency 50.0868 Hz

Save

p2001 Reference voltage 400 .008 YV

p20B2 Reference current 23.894 A

Data has been =aved

Figure 10-18 Data has been saved.

Data saving has has been completed.

The line contactor has been activated. The "Line contactor" softkey has a colored
background.

Line
contactor

Note

Pressing the "Line contactor" softkey again deactivates the line contactor once more.

Turning, milling, grinding, nibbling
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10.7 Configuration of supply

10.7.4

Network identification configuration

Operating sequence

v

A

Open

Network
identific

348

You have selected and opened the startup step "Configuration - Supply".

\ ‘ .
Ref Point

Yoltage
frequency

Paran . Identifier Value =
Line
contactor

pB1Z1 Power section conponent number

pBPZZ PROFIBUS PZD telegr. selection 999 Hetwork
identific

pB218 Device supply voltage 488 .808 V

pB211 Line rated frequency 55.888 H=

pB2280 Supply network filter type 1

pB284 Line supply frequency exceeded, 118.008 %
alarn threshold
pB285 Line supply frequency fallen be 82.888 %

low, alarn threshold Save
p2B08 Reference freguency 55.800 H= paranet .
pZ2881 Reference voltage 488,888 V
pZBBZ Reference current 23.894n
«
Back

[z

Figure 10-19 Configuration of supply

Select "Network identific" to activate automatic identification of the supply.

‘\ ﬁ DPB3.Slaved3: A_INF_B2 (BEB2)::Infeed: Line supply
Ref Point data identification selected/active.

VYoltage
freguency

Line

Paran. Identifier ‘ Value
contactor

pB121 Power section component number 2

pBP2ZZ PROFIBUS PZD telegr. selection 999

Hetwork
identific|

Start of network identific. is executed

through next pulse enable.

Process has finished after revocation

of warning '286488 infeed:
network data identific. selected/active..

Save

Saving of the determined parameters paranet.

is executed automatically.

Cancel

p2B0Z Reference current 23.894A

Back

Figure 10-20 Network identification
Please take the following note into account:

"Start of network identific. is executed on next pulse enable ..."

Turning, milling, grinding, nibbling
Operating Instructions, 11/2012, 6FC5397-0CP10-8BA0



Commissioning the drives via HM/

10.8

10.8 Configuration - Power units, encoders and motors

The control within the supply is optimized automatically.

For example, the inductance and capacity of the DC link are determined, as well as the
optimum control data for the step-up converter.

Note

Identification can only be performed after the control system and the drive have been put into
operation.

Network identification is executed on a pulse enable.

Configuration - Power units, encoders and motors

Operating sequence

v

A

Open

Drive +

Drive -

You have selected and opened the commissioning step "Configuration - Power units,
encoders and motors".

o 23.83.11
‘}\\ ‘ an 68:85
Drive +

Paran. | Tdentifier Value |
_____ Drive -

rA88Z Drive operating display 43

pBA1@  Drive, commissioning paranete B
r filter
pB308 Motor type selection 237

Motor
data

pB301 Motor code nunber selection 23783 Encoder
data

pA4a68L61 Encoder type selection zoai
pB488[1]1 Encoder type selection a
p140BLB1 Speed control configuration 928

Save
paranet .

p3988  Completion of quick comnissio@

ning

p1468[0]1 Speed controller P gain adapt B8.893
ation speed, louwer

p1461[8]1 Speed controller Kp adaptatio 53.856
n speed, upper scaling

— <«
| =% Back

Figure 10-21 Configuration - Power units, encoders and motors

In the "Configuration - Power units, encoders and motors" window, the current values of
each of the (drive) components are displayed.

Press "Drive +" and "Drive -".

The values for the individual power units (SERVOs) are shown.

Turning, milling, grinding, nibbling
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10.8 Configuration - Power units, encoders and motors

Configuration options in the list displayed (see previous diagram)

Save
parameters

Softkeys

Motor
data

Encoder
data

Save
parameters

<<
Back

350

If the connected motor is not an SMI motor, but a standard motor connected via SMC, then
there are the following options in this list:

1.

Enter the appropriate values in parameters p0300 (motor type selection) and p0301
(motor code number selection).

These values can be found using the motor MLFB via STARTER /Hotline/List Manual
SINAMICS S120.

Example:
Motor type ="237" =p0300
Motor code number = "23706" = p0301

The motor data is preassigned by writing parameter p0301.

Note

For a short period the HMI is not operable. Wait until the HMI reacts to Cursor Up.

Conclude commissioning with parameter p3900 = "3".

The motor, closed-loop and open-loop control data are definitively preassigned by writing
parameter p3900.

Note
For a short period the HMI is not operable. Wait until the HMI reacts to Cursor Up.

4. Press "Save parameter".

The data will be saved.

The following motor types are to be configured:

e Standard motors, listed with corresponding motor data.

e Third-party motors where the motor data can be freely configured.

The following encoder data is to be configured:

® SMI (Sensor Module Integrated)
® SMC (Sensor Module Cabinet)

The entries are saved.

Press "Back" to return to the selection menu.

Turning, milling, grinding, nibbling
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10.8 Configuration - Power units, encoders and motors

10.8.1 Configuration - Encoders

Operating sequence

Encoder The "Encoder data" softkey opens a window for configuring the encoders.
data
A | TEe
Which encoder do you wish to use?
Encoder 1 sMIZ6_31 5]
Encoder 2 Q
»
Hext
X
|Encuder 1 selected | %& Cancel

Figure 10-22 Configuration - encoder

The configuration of the first encoder was detected as SMI encoder in the encoder

configuration.
. Since in this example, the second encoder is an SMC encoder to be configured, use the
' arrow keys to select "Encoder 2".
N g
Which encoder do you wish to use?
Encoder 1 SHIZB_31 Q
Encoder 2 .
»
Hext
X
Encoder 2 selected | %& Cancel

Figure 10-23 Encoder selection

Turning, milling, grinding, nibbling
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10.8 Configuration - Power units, encoders and motors

O

SELECT

O

SELECT

352

Use the <SELECT> key to select the encoder interface for component selection.

Note

You can find the encoder interface and component number assignment for the current

encoder in the topology overview (Page 340).

Using a placeholder (can be selected using the <SELECT> key) you have the possibility of

deselecting the encoder assignment.

v 23.83.11
'\ | 89:03

Configuration - encoder SERVO 5|

Which encoder do you wish to use?

Encoder 1 SHIZB_31 Q

Encader 2 SM_9 [#]

[ Switch LED of sensor module to flash for recognition

»

Hesct

Encoder 2 selected ‘ & Cancel

Figure 10-24 Encoder selected

Choose "Switch LED of sensor module to flash for recognition".

With the "Switch LED of sensor module to flash for recognition", at the sensor modules you

can see which encoder is to be configured.
The SMC module flashes.

If you have an SMI (a Sensor Module inserted into the flange socket of the motor), then this

check box is irrelevant.

Turning, milling, grinding, nibbling

Operating Instructions, 11/2012, 6FC5397-0CP10-8BAO



Commissioning the drives via HM/

10.8 Configuration - Power units, encoders and motors

M 23.83.11

L .
q\ ‘ Jog 89 :84
Configuration = encoder SERVOS|

Which encoder do you wish to use?

Encoder 1 SHIZ208_31 Q

Encoder 2 SH_9 Q

4 Switch LED of sensor module to flash for recognition Q]

»
Hext
X
|Encnder 2 selected | =% Cancel

Figure 10-25 Check the encoder interface (LED detection)

» If the cursor is on "Encoder 2" or "Switch LED of sensor module to flash for recognition", you

) G2 can go on to configure the second encoder with ">> Next".
Another window opens for configuring the selected second encoder.

M 23.83.11
i
\ ‘ Jog 69 :85

You can identify and/or parameterize the encoder in
the following encoder selection.

If 'Encoder with ENDat interface, value ZB58' is
output after identification, no futher
parameterization is required.

If 'Ho encoder, value B' is output, select a specific
or user=-defined encoder (value 9999), and conplete the
encoder parameterization.

NOTICE: The identification overwrites the existing
encoder parameterization.

®

|Encnder 2 selected | e K

Figure 10-26 Encoder data message

- v Press "OK" to confirm the message.

Note

If a second encoder is used, the following must be taken into consideration during first
commissioning:

The encoder data set (EDS) for the second encoder is preassigned with the first encoder's
encoder data set.

In this case, you can identify the encoder data of the second encoder using the
"Ildentification" softkey.
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Identifica-
tion

»
Next

354

Press "ldentification" (see screenshot below).

Ay
J\\ | A
Jog

Encoder select.

Known encoder type @8

Ho encoder

23.83.11
B89 :86

a
2999
1881
1882
1883
1884
2001
2002
2003
2004
2018
2851
2052
2A53

Mo encoder

User-def ined

Resolver 1 speed

Resolver 2 speed

Resolver 3 speed

Resolver 4 speed

2848, 1 Vpp, A/B C/D R

2848, 1 VYpp, A/B R

256, 1 Ypp, A/B R

488, 1 Vpp, A/B R

186888, 1 Vpp, A/B R distance-coded
2848, 1 VYpp, A/B, EnDat, Multiturn 48%6
32, 1 VYpp, A/B, EnDat, Multiturn 4896
512. 1 Ynn. A/R. FEnDat. Multiturn 4AR9R

Identifi-
cation

»

Hext

Cancel

[z

Figure 10-27 Encoder type

With the entry into the encoder selection, "detected encoder type" - >"0" is output in the
header line. The cause is the incremental encoder (SMC), which is not detected.

From the list displayed, you can select the required encoder -> in the example 2002 (see
screenshot below).

Ay
J\\ | A
Jog

Encoder select.

Known encoder type g

Ho encoder

23.83.11
B89 :87

a
9999
1881
1882
1882
1884
2001
20082
2003
2004
2018
2851
2052
2A53

Ho encoder

User-def ined

Resolver 1 speed

Resolver Z speed

Resolver 3 speed

Resolver 4 speed

2848, 1 Vpp, A/B C/D R

2848, 1 Vpp, A/B R

256, 1 Vpp, A/B R

468, 1 Vpp. A/B R

18888, 1 Vpp, A/B R distance-coded
2848, 1 VYpp, A/B, EnDat, Multiturn 4896
32, 1 VYpp., A/B, EnDat, Multiturn 4896
512. 1 Ynn. A/R. FnDat. Multiturn dA9R

ot

Identifi-
cation

»
Hext

Cancel

Figure 10-28 Selection of encoder 2002

If the required encoder is not listed, then the encoder can be parameterized user-defined
("9999 user-defined").

If you have selected the encoder, press ">> Next".
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You can configure this encoder in the "Parameterization - encoder" window (see screenshot

below).

e 23.683.11

Uy 3
\\ ‘ v 89 :08
Encoder parameterization
Paraneter| Identifier Yalue
pB121 Power section component number 12
pB141[1]1 Encoder interface (Sensor Module) component?

nunber
pB142[1]1 Encoder component number 18
pB488L[1]1 Enc type selection 2802
pB481[1]1 Encoder type, DEM =election a
pB4BZ2[1]1 Gearbox type selection 1
Confi-
pB4B4T1] Encoder configuration effective 1852688 guration
pB4B5L1]1 Square-wave encoder track A/B a
Save

pB488[11 Rotary encoder pulse Ho. 2048 paranet.
pB418[1]1 Encoder inversion actual value a
pB428[11 Encoder connection a

| | 2% Ean;ﬁ

Figure 10-29 Configuration - "Parameterization - encoder”

For encoders listed in the catalog, the speed and position actual values can be inverted in
the parameterization of the encoder using p0140, where required.

If the configuration is not yet complete, new values can be entered.

Configura- The encoder configuration can be checked using the "Configuration” softkey.
tion

NE: S
Encoder parameterization

[ Bit B: Linear encoder
0 Bit H
M Bit
M Bit
@ Bit
M Bit
M Bit
W Bit 12: Equidistant zero nark

: Abs value encoder
: Multiturn encoder
: Track A/B sq-wave
: Track A/B sinus

: Track C/D

MM A W N R

: EnDat encoder

[T Bit 13: Irregular zero nark

[T Bit 14: Distance-coded zero mark
[T Bit 15: Comnutation with zere mark
[T Bit 1B: Acceleration

Cancel

[/ Bit 28: Voltage level 5 V¥

— . . . L. v
| 28 K

Figure 10-30 Bit-by-bit encoder configuration

l\%;yt

)3 Press "Cancel" or "OK".
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Encoder parameterization

23.83.11
89:08

‘ =

F‘araneter| Identifier Value
pB121 Power =ection component number 12
pB141[1]1 Encoder interface (Sensor Hodule) component?
number
pB14Z[1]1 Encoder conponent nhumber 18
pB4BAEL1] Enc type selection 2002
pB401[1]1 Encoder type, DEM selection a
pBd4B2[1]1 Gearbox type =selection 1
Confi-
pBdB4[1] Encoder configuration effective 18526688 guration
pB4B5[1]1 Square-wave encoder track A/B a
Save
pB4BBI11 Rotary encoder pulse Ho. 2048 paramet .
pB418L1]1 Encoder inversion actual value a
pB42B[1]1 Encoder connection a
Cancel

Figure 10-31 Configuration - "Parameterization - encoder"

Save
parameters

AR
4\| AR
Jog

Configuration = power nodules, encoders and motors

Press "Save parameter” to save the configuration.

23.83.11
B89:13

*

Drive

Paran. Identifier Value ‘ i
FAE s e e 15 1 Drive S
s 4
(aalahls] Drive, conmissioning paranete @ Hator
r filter ) data
pB3688 Hotor type selection 237
pB301 Motor code number selection [23703 Encoder
data
|pB4BBIA]1 Encoder type selection |2aa1 I
pB4BBI1] Encoder type selection 2a0z
pl4BB[B]‘Speed control configuration 928
) B | Save
p37688 Completion of guick commissio 8 paramnet .
p1ld6B8I[8] Speed controller P gain adapt| a8.8%3
ation speed, lower ]
p1461[81 Speed controller Kp adaptatio| 53.856
n speed, upper scalim
— <«
25 .Eack

Figure 10-32 Encoder configuration saved

You are back again in the starting menu for configuration - power units, encoders and

motors.

You configure the motor data in the next step.

356
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10.8.2

Operating sequence

Motor
data

Save

<<
Back

Configuration - Motors

10.8 Configuration - Power units, encoders and motors

The "Motor data" softkey opens a window containing the motor data.

N |

Paraneter

‘oint

Identifier

pB3B4
pB305
pB307
p0308
pB3BY
pB310
pB311
pB312
pB3Z6
pB341

pb344

Rated
Rated
Rated
Rated
Rated
Rated
Rated
Rated
Hotor
B

Motor

Motor

notor voltage

motor current

notor pouwer

notor power factor

motor efficiency

notor freguency

notor speed

notor torque

stall torque correction facto
noment of inertia

weight

3000 .

4.

66.

a.

5.

.8ee

ao8

788

a6e

as8

T

Hz
1/min

Hr

kam?

kg

Figure 10-33 Motor data

2

Save

<«
Back

You can look at the motor data and make changes if necessary.

Use "Save" to save data that has been changed.

The main screen for configuring the power units, encoders and motors is opened.

Use "<<Back" to return to the main screen for configuring the power units, encoders and

motors.
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10.9 First commissioning of the drive completed

10.9 First commissioning of the drive completed

First commissioning of the drive completed

After you have carried out to the individual steps for first commissioning, when CU_l is
selected the HMI displays the operating state "Ready for operation".

A [t
Ref Point

Paraneter
displays

Save
paranet.

Sinanics
IBN

| [18]1 Ready il Further
hotes

‘ ‘ (=
General Axis Channel Drive Display Servo
HD MD HD HD HD Trace

Figure 10-34 Drive machine data

Note

The status display in the window "Configuration of drive objects" is derived from parameter
r0002 of the corresponding type.

Reference
SINAMICS S120 List Manual
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10.10 Terminal assignment X20 / X21

10.10 Terminal assignment X20 / X21
Introduction
The tables below describe the configuration of digital inputs and outputs on the PCU
following SINAMICS S120 commissioning using the HMI.
Table 10- 1 Configuration of terminal X20
Pin Function | Assignment BiCo source BiCo sink Macro no.
no.
1 Input ON/OFF 1 Infeed Line Module with CU: r0722.0 Infeed p840 150001
0/1 edge | DRIVE-CLIiQ Connection
required | vnfeed Ready Signal” of Line Module | SLM X21.1 Drive p864 150005
without DRIVE-CLiQ connection
2 Input "OFF3 - rapid stop" CU: r0722.1 Each drive 150001
Function: 2. OFF3, p849 150005
Braking with configurable OFF3 ramp
(p1135)" then pulse suppression and
closing lockout.
The drive is stopped by prompts.
The braking behavior can be
separately set for each servo.
Behavior similar to that of terminal 64.
3 Input No
preassignment
4 Input No
preassignment
5 Ground for pin 1 .. 4
6 24 P
7 Output No
preassignment
8 Output No
preassignment
9 Ground for pins 7, 8, 10, 11
10 Input Bero 1 — zero mark substitute CU: r0722.10 p495 =2 --
11 Input Probe 1 Decentralized Measuring CU: p0680[0] = 0 | Every drive p488 -
(check that MD13210 = 1) Index = encoder 1,2,3 =
3
12 Ground for pins 7, 8, 10, 11

1) In conjunction with the drive MD p1135, the following axis MDs should also be dealt with:

e MD36610 $MA_AX_EMERGENCY_STOP_TIME
e MD36620 $MA_SERVO_DISABLE_DELAY_TIME
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Table 10- 2  Configuration of terminal X21

Pin no. | Function | Assignment BiCo source BiCo sink Macro no.
1 Input Digital input $A_IN[1] CU: r0722.4 CU: p2082[0] 150001
2 Input Digital input $A_IN[2] CU: r0722.5 CU: p2082[1] 150005
3 Input Digital input $A_IN[3] CU: r0722.6 CU: p2082[2]
4 Input Digital input $A_IN[4] CU: r0722.7 CU: p2082[3]
Line contactor, feedback signal LM : p0860 -
5 Ground for pin 1 .. 4
6 24 P
7 Output Infeed Operation (Line Module with LM : r0863.0 CU: p0742 150001
DRIVE-CLiQ Connection)
Digital output $A_OUT[4] CU: p2091.3 150005
8 Output Infeed and operational readiness if LM : r0899.0 CU: p0743 150001
Line Module with DRIVE-CLIQ
connection
Digital output $A_OUT([3] CU: p2091.2 150005
9 Ground for pins 7, 8, 10, 11
10 Output Digital output $A_OUT[2] CU: p2091.1 CU: p0744 150001 /
150005
Line contactor control LM : r0863.1 -
Input Bero 2 — zero mark substitute CU: r0722.14 Drive: p0495=5 -
2. OFF 2 CU: r0722.14 Drive: p0845 -
11 Output Digital output $A_OUT[1] CU p2091.0 CU: p0745 150001 /
150005
Input Probe 2 Decentralized Measuring CU: p0680[1]=0 | each drive p489
(check that MD13210 = 1!) CU: p0728 Bit Index = encoder 1,2,3 =6
15=0
12 Ground for pins 7, 8, 10, 11
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11.1 Software and hardware prerequisites

Requirements

On the PC/PG, the following prerequisites are necessary for commissioning the SINUMERIK
802D sl using the startup tool:

e Connections to the 802D sl PCU using the following options:
— Network connection
using a patch cable via a fixed network.

— Ethernet peer-to-peer connection of the PG/PC to female connector X5 on the control
system,

using a Crosslink patch cable X.
® Software prerequisites
— You have installed the startup tool on the PG/PC and have started it.

— To communicate with the 802D sl PCU, enter the IP address of the server by
accessing the following menu items:

"Commissioning" > "HMI" > "NCU connection".

The screenshot below shows an example:

AMPF_DIR
Start-up |EHAN1 |“]'”‘Ef TEST.MPF

[# Channel reset Program aborted

@
@

NCU addre:

NCU address 1w NdFE 2 2

Languages

Figure 11-1  Startup tool -> 802D sl PCU IP address

® |P address of the PCU (NCU)

Note

The IP address of the 802D sl PCU depends on the type of connection between the
PG/PC and 802D sl PCU.
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362

Network connection -> IP address, see on the control under operating area
<SYSTEM> "Service display" > "Service control" > "Service network" (see the

following figure).

AN
Q\|f\m
i)

12.87.18
14:54

ization

Local data

Protocol:
DHCP:

Cmpt. nane:
IP address:
Subnet nask:

Gateway :

DHS 1:

z2:

3:
DHS Domain:
Monitoring time:

MAC address:

TCP 7 IP
dynBB142a

18 113 22 18
255 255 255 a

erlf.sienens.de
38 =
B8-D0-06-%e-dB-56

Connect
Disconn.

Peer-to-
Peer

Save

<«

Service Service Service Service Service
axes drives ext. bus JELITLRE overview

Figure 11-2 802 D sl control system -> PCU IP address

| & Back

Servo

Yersion
Trace

Note

For a network connection, the "Direct connect." vertical softkey must be deactivated
on the control in the <SYSTEM> operating area > "Service display" > "Service

control."

You can access this area from the screen shown above by pressing the vertical

softkey "<< Back".

Ethernet peer-to-peer connection -> Standard IP address -> 169.254.11.22

Note

You have activated the "Direct connect." vertical softkey on the control in the
<SYSTEM> operating area > "Service display" > "Service control" for an Ethernet

peer-to-peer connection.

Turning, milling, grinding, nibbling
Operating Instructions, 11/2012, 6FC5397-0CP10-8BAO



Drive optimization using the startup fool/
11.2 Drive optimization

11.2 Drive optimization

11.2.1 Drive optimization (overview)

You can optimize the drives in the "Commissioning" > "Optimization/Test" operating area.

Auto servo tuning: Axis selection
Channel 1 Axes

@ AX1:H1

O Ax2:Y1

O X2

O nx4:a1

Load axis
data
Show

activity log

Interp.
path

Auto servo
tuning

Gurrent
contr.loop

Circular.
test

Position
contr.loop

Speed
contr.loop

Figure 11-3  Optimization/test

The following functions are available:
® Frequency response measurements for the following control loops:
— Current controller
— Speed controller
— Position controller
e Automatic controller setting
® Function generator
e Circularity test
® Trace
— Servo trace

— Drive trace

Turning, milling, grinding, nibbling
Operating Instructions, 11/2012, 6FC5397-0CP10-8BA0 363



Drive optimization using the startup fool/

11.2 Drive optimization

Measuring functions

The measuring functions make it possible to assess the automatic controller action of the
respective control loop (frequency response) by the integrated FFT analysis (Fast Fourier
Transformation) without external measuring equipment.

The measurement results are represented graphically as a Bode diagram. HMI file functions
can be used to archive the diagrams for documentation purposes and to simplify remote
diagnostics.

Circularity test

The circularity test serves to set and assess the dynamic response for interpolating axes and
to analyze the contour accuracy on the quadrant transitions (circular contours) achieved by
means of friction compensation (conventional quadrant error compensation).

Literature
Function Manual Extended Functions, K3 Compensation, Section "Circularity test"
Servo trace
Servo trace provides a graphically assisted analysis of the time response of position
controller and drive data.
Drive trace
Drive trace provides a graphically assisted analysis of the time response of drive signals.
11.2.2 Measuring functions

Explanation of the measuring functions

A range of measuring functions allows the time and frequency response of drives and
controls to be displayed in graphical form on the screen. For this purpose, test signals with
an adjustable interval are connected to the drives.
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11.2 Drive optimization

Measurement/signal parameters

The test setpoints are adapted to the application in question by means of measurement or
signal parameters, the units of which are determined by the relevant measuring function or
operating mode. The measurement or signal parameter units are subject to the following
conditions:

Table 11-1  Quantity and units for measurement or signal parameters

Size Unit
Velocity Metric system:

Specification in mm/min or rev/min for translatory or rotary
movements

Inch system:

Specification in inch/min or rev/min for translatory or rotary
movements

Distance Metric system:

Specification in mm or degrees for translatory or rotary
movements

Inch system:

Specification in inch or degrees for translatory or rotary
movements

Time Specified in ms

Frequency Specified in Hz

Note

The default setting for all parameters is 0.

Preconditions for starting measuring functions

To ensure that no erroneous traversing movements due to part programs can be carried out,
the measuring functions have to be started in <JOG> mode.

NOTICE
Collision avoidance

When traversing movements are carried out within the framework of measuring functions,
no software limit switches and working area limitations are monitored, since these are
carried out in follow-up mode.

Prior to starting traversing movements, the user must therefore ensure that the axes are
positioned such that the traversing limits specified within the framework of the measuring
functions are sufficient to prevent collision with the machine.
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Starting measuring functions

Measuring functions initiating a traversing movement are only selected using the specific
softkey. The actual start of the measuring function and thus of the traversing movement is
always carried out with <NC-START> on the machine control panel.

If the main screen of the measuring function is quitted without the traversing movement
being initiated, the selection of the traversing function is canceled.

Once the traversing function has been started, the main screen can be exited without any
affect on the traversing movement.

Note

<JOG> mode must be selected when measuring functions are started.

Further safety notices

The user must ensure that when the measuring functions are used:
¢ The <EMERGENCY STOP> button is always within reach.

e No obstacles are in the traversing range.

Canceling measuring functions

366

The following events will cancel active measuring functions:
® Hardware limit switch reached

® Traversing range limits exceeded

® Emergency stop

® Reset (mode group, channel)

e NC STOP

e No controller enabling command

® (Canceling drive enable

e Canceling traversing enable

e Selection of parking (in position-controlled operation).

® Feed override = 0%

e Spindle override = 50%

® Change in operating mode (JOG) or operating mode JOG not selected
e Actuation of traversing keys

® Actuation of handwheel

e Alarms leading to axis shutdown
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11.2.3 Frequency response measurement
11.2.3.1 Measurement of current control loop
Functionality

The current control loop only needs to be measured for diagnostic purposes if there is a fault
or if there is no standard data for the motor / power unit combination (third-party motor).

NOTICE
Protection of the machine

The user must take special safety measures when measuring the current control loop (e.g.
secure drive clamping) for hanging axes without external counterweight.

Operating path

Operating path for measuring the current control loop: Operating area switchover >
"Commissioning" > "Optimization/Test" > "Current control loop"

Measuring functions

The following measuring functions are available for measuring the current control loop:

Measuring type Measured variable

Reference frequency response Torque-generating actual current value /
(downstream of the current setpoint filter) | torque-generating current setpoint

Setpoint step change (downstream of the | Measured variable 1: Torque-generating current setpoint

current setpoint filter) Measured variable 2: Torque-generating actual current
value

Measurement
The measurement sequence is divided into the following steps:
1. Setting the traverse range monitoring and the enable logic

2. Selecting the measurement type
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3. Setting the parameters, softkey: "Measuring parameters"

4. Displaying the measurement results, softkey: "Display"

\MPEDIR
; CHANT J
e | e |H7PAHA,MPF

A Channel resct Program aborted

X marker
On

Graphl <Tr.1:Y1-axis>
Tr.1-Amplitude response

20.0000

Fullscreen

soo000

1.0000 " ao00.0000

Scale...
Graph2 <Tr.3:Y1-axis>
Tr.3:Phase response

Graphics
180.0000

deg.

-180.0000

1.0000 4000.0000

Measure-
ment | paramel ters views functions

Figure 11-4  Current controller

Measuring parameters

e Amplitude

Magnitude of the test signal amplitude. Given in percent of the peak torque. Values from
1% to 5% are suitable.

Bandwidth

The frequency range analyzed with the measurement.

The bandwidth depends on the current controller sampling time.
Example:

125 ps current controller sampling time, set bandwidth 4000 Hz

11.2.3.2 Speed control loop measurement

Functionality

Operating path

368

The response characteristics for the motor measuring system are analyzed when measuring
the speed control loop. Various measurement parameter lists are available depending on the
basic measurement setting which has been selected.

Operating path for measuring the speed control loop: Operating area switchover >
"Commissioning" > "Optimization/Test" > "Speed control loop"

Turning, milling, grinding, nibbling
Operating Instructions, 11/2012, 6FC5397-0CP10-8BAO



Drive optimization using the startup fool/

Measuring functions

Measurement

11.2 Drive optimization

The following measurement functions are available for measuring the speed control loop:

Measuring type

Measured variable

Reference frequency response (downstream of
the speed setpoint filter)

Actual speed value motor encoder/speed setpoint
after filter

Reference frequency response (upstream of
the speed setpoint filter)

Actual speed value motor encoder/speed setpoint
after filter

Setpoint step change (downstream of the
speed setpoint filter)

Measured variable 1:
e Speed setpoint downstream of the filter

e Actual torque value

Measured variable 2: Actual speed value motor
encoder

Interference frequency response (fault
downstream of the current setpoint filter)

Actual speed value motor encoder / torque setpoint
fct. generator

Disturbance variable step change (fault
downstream of the current setpoint filter)

Measured variable 1:
e Torque setpoint fct. generator

e Actual torque value

Measured variable 2: Actual speed value motor
encoder

Speed-controlled system (excitation
downstream of the current setpoint filter)

Actual speed value motor encoder/actual torque
value

Frequency response of the mechanical parts "

Actual speed value measuring system 1/actual
speed value measuring system 2

1) The machine axis in question must have both a direct and an indirect measuring system to
determine the frequency response of the mechanical parts.

The measurement sequence is divided into the following steps:

1. Setting the traverse range monitoring and the enable logic

. Selecting the measuring type and measured variable

2
3. Setting the parameters, softkey "Measuring parameters”
4

. Displaying the measurement results, softkey "Display"
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\MPF.DIR
R_PARA MPF
A Channel resct Program aborted
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Scale...
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Graphics
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Communication to PLC failed.

File
functions

Measuring
parameters

Measure-
ment

Figure 11-5 Speed controller

Display

In the example shown, the speed control loop has not yet been optimized.

A suitable filter parameterization is used to optimize the dynamic response. This can be
called with the "Filter" softkey.

The following figure shows the standard settings for a low-pass filter at 1999 Hz (encoder
mounting frequency).

\MPEDIR
; CHANT J
e | e |H7PAHA,MPF
Channel reset Program aborted

Filter
+

Filter

Current Setpoint Filter: 1 DDS: 0 DP3.Slave3:SERVD_07(7) AR2:Y1

DDS
': Direct Sel
Deactiv.

Filter

[Law Pass PT2
§ I— Copy
Filter 1 Parameters Speed Controller Parameters e
Characteristic frequency  1999.000 Hz
KPN 1.200 Nms/rad
Paste
TNN 10.000 ms Filter
Damping 0.700
KPN adapt 53.056 %
THHN adapt 400.000 %

Communication to PLC failed.

Current Speed 5
Selpoint Selpoint e (D

Figure 11-6  Standard settings of the speed control loop filter
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Statup  |CHANT | Jog ‘\MPF,DIH

R_PARA MPF
2 Channel reset Program aborted

Filter

Current Setpoint Filter: 2 DDS: 0 DP3.Slave3:SERVD_07(7] AX2:Y1

DDS
—— Direct Sel
Deactiv_

Filter

Band Stop
i — Copy
Filter 2 Parameters Speed Controller Parameters i
Natch frequency 1640.000 Hz
KPN 0.500 Nms/rad —
Bandwidth 299.999 Hz T 10,000 ne Fiter
Notch Depth “Endless dB KPH adapt 53.056 %
TNN adapt 400.000 %
Reduction 0.000 dB

Communication to PLC failed.

Current Speed .
Setpoint Setpoint DirciH D

Figure 11-7  Speed control loop filter with rejection band 1190 Hz

The use of a rejection band at 1190 Hz and adaptation of the proportional gain results in the
following optimized setting for the speed control loop.
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Figure 11-8  Optimized speed control loop
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11.2.3.3 Position control loop measurement

Functionality

This measuring function basically analyzes the response to the active position measuring
system. If the function is activated for a spindle without a position measuring system, an
alarm is displayed. Depending on the measured variable selected, various measurement
parameter lists are displayed.

Operating path

Operating path for measuring the speed control loop: Operating area switchover >
"Commissioning" > "Optimization/Test" > "Position control loop"

Measuring functions

The following measuring functions are available for measuring the position control loop:

Measuring type Measured variable
Reference frequency response Actual position/position setpoint
Setpoint step change Measured variable 1: Position setpoint

Measured variable 2:

e Actual position value
e System deviation

e Following error

e Actual speed value

Setpoint ramp Measured variable 1: Position setpoint
Measured variable 2:

e Actual position value

e System deviation

e Following error

e Actual speed value

Measurement
The measurement sequence is divided into the following steps:
1. Setting the traverse range monitoring and the enable logic
2. Selecting the measuring type and measured variable
3. Setting the parameters, softkey: "Measuring parameters"
4

. Displaying the measurement results, softkey: "Display"
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The following figure shows an optimized position control loop in which the Ky factor has been
adapted via the machine data MD32200 $MA_POSCTRL_GAIN.

Statup  |CHANT | Jog ‘\MPF,DIH

R_PARA MPF
2 Channel reset Program aborted

X marker
On

¥ marker
Graphl <Tr.1:71-axis> On
Tr.1-:Amplitude

20.0000

Fullscreen
Tt

-60.0000

0.1000

Scale...
Graph2 <Tr.3:Y1-axis>»
T1.3.Phase response

Graphics
180.0000

deg.

-180.0000

Communication to PLC failed.

Measure-
ment

Measuring .
parameters views functions

Figure 11-9  Optimized position control loop

Reference frequency response measurement

The reference frequency response measurement determines the transmission ratio of the
position controller in the frequency range (active position measuring system).

The setpoint filters, control loop gain (Kv factor) and feedforward control must be
parameterized such that resonance is avoided wherever possible over the entire frequency
range.

Measuring parameters
e Amplitude

This parameter determines the magnitude of the test signal amplitude. It should be set to
the smallest possible value (e.g. 0.01 mm).

e Bandwidth

The bandwidth parameter is used to set the analyzed frequency range. The larger this
value, the finer the frequency resolution and the longer the measurement time. The
maximum value is specified by the position controller cycle (Tposition controller):

Bandwidthmax [HZ] =1/ (2 * Tposition controller [SeC])

Example:

Position controller cycle: 2 ms

Bandwidthmax =1/ (2 * 2*10-3) = 250 Hz
® Averaging

The accuracy of the measurement and measurement duration increase with this value. A
value of 20 is normally suitable.
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Settling time

This value represents the delay between recording of the measured data and injection of
the test setpoint and offset. A value of between 0.2 and 1 s is recommended. Do not set
too low a value for the settling times, or the frequency response and phase diagrams will
be distorted.

Offset

The measurement requires a slight speed offset of a few motor revolutions per minute.
The offset must be set such that no speed zero crossings occur at the set amplitude.

Measurement: Setpoint step change and setpoint ramp

The transient or positioning response of the position control in the time range, and in
particular the effect of setpoint filters, can be assessed with the step and ramp stimulation
functions.

Possible measured variables:

Actual position value (active position measuring system)

Control deviation (following error)

Measuring parameters

374

Amplitude
Determines the magnitude of the specified setpoint step change or ramp.
Measurement time

This parameter determines the period of time to be recorded (maximum: 2048 position
controller cycles).

Settling time

This value represents the delay between measured data recording / test setpoint output
and the injection of the offset.

Ramp time

With default setting: The position reference value is specified with the "Setpoint ramp"
according to the set ramp time. In this case, the acceleration limits which currently apply
to the axis or spindle are effective.

Offset

The step is stimulated from standstill or starting from the constant traverse speed set in
this parameter.

If an offset value other than zero is input, the step change is stimulated during traversal.
For the sake of clarity, the displayed actual position value does not include this speed
offset.
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Position
A

Amplitude

- | ————
: Settling time Measurement time

-
-}

\

Ramp time

Speed

Offset

Figure 11-10 Signal chart for position setpoint/ramp measuring function

At maximum axis velocity, there is a (virtual) step change in the velocity (continuous line).

The curves represented by the dashed line correspond to a realistic, finite value. The offset
component is excluded from the display graphic in order to emphasize the transient
processes.

Measurement: Setpoint step change

To avoid overloading the mechanical system of the machine, the step height is limited to the
value specified in the machine data during the "Setpoint step change" measurement:

e MD32000 $MA_MAX_AX_VELO (maximum axis velocity)

This may result in failure to achieve the desired step height.
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Measurement: Setpoint ramp

With measurement "Setpoint ramp", the following machine data influences the measurement
result:

MD32000 $MA_MAX_AX_VELO (maximum axis velocity)

The maximum axis velocity limits the ramp gradient (velocity limitation). The drive does
not reach the programmed end position (amplitude).

MD32300 $MA_MAX_AX_ACCEL (maximum axis acceleration)

The maximum axis acceleration limits the velocity change (acceleration limitation). This
leads to "rounding" on the transitions at the beginning and end of the ramp.

NOTICE
Protection of the machine

In normal cases the machine data corresponds exactly with the load capacity of the
machine kinematics and should not be changed (increased) as part of the
measurements:

¢ MD32000 $MA_MAX_AX_VELO (maximum axis velocity)

e MD32300 $MA_MAX_AX_ACCEL (maximum axis acceleration)

11.24 Circularity test measurement

Functionality

Operating path

The circularity test serves to set and assess the dynamic response for interpolating axes and
to analyze the contour accuracy on the quadrant transitions (circular contours) achieved by
means of friction compensation (conventional quadrant error compensation).

Operating path to circularity test: Operating area switchover > "Commissioning" >
"Optimization/Test" > "Circularity test"

Measuring parameters

376

The parameters are entered in the "Measurement" menu.

® Axis names and axis numbers

e Circle that is to be traversed and the actual position values recorded

The parameter settings in the input fields "Radius" and "Feed" must correspond to the
values from the part program that controls the circular motion of the axes, taking account
of the feed override switch setting.
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® The "Measuring time" display field shows the measuring time calculated from the
"Radius" and "Feed" values for recording the actual position values during the circular
movement.

If only parts of the circle can be represented (i.e. measuring time too short) the measuring
time can be increased in the menu by reducing the feed value. This also applies if the
circularity test is started from the stationary condition.

Display mode

The following parameter assignments for programming the mode of representation of
measurement results can also be made:

® Display based on mean radius
e Display based on programmed radius

® Scaling of the diagram axes

If the calculated measuring time exceeds the time range that can be displayed from the trace
buffers (maximum measuring time = position-control cycle frequency * 2048), a coarser
sampling rate is used for recording (n * position-control cycle frequency), so that a complete
circle can be displayed.

Circularity test measurement

Measurement
Axis: Meas. system: Absolute position: Status:
[ X1 [~ 1] nctive  [¥] 15.05808 mm Inactive
[ 21 [~ 2 nctive [¥] -61.83888 mm Inactive
Parameter Representation:
Radius: 1080.88688 mm
a UDﬁ—

Feedrate: 10800.00088 mnymin || Fooolution 8.88089 mm/Ski
Multiplier: 1.060888

Represent.: | Mean radius [~
Meas. time: 3778 ms >

Save
parameters

Auto servo
tuning

Gurrent
contr.loop

Circular.
test

Position
contr.loop

Speed
contr.loop

Figure 11-11 Circularity test measurement parameters

The two drives selected for measurement must describe a circular interpolation (G2/G3) with
the parameters shown in the example via a part program:

Radius=100 mm, F=10000 mm/min
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Measurement

The measurement sequence is divided into the following steps:

1. Setting the parameters, softkey "Measurement" (see above figure).

2. Start measurement with "Start" softkey.

The selected axes run in the part program.

3. Displaying the measurement results, softkey "Display”.

A switchover is made to the graphic illustration of the recorded circular diagram (see

following figure).

Note

If required, a QEC / backlash compensation can be performed via MD32200

$MA POSCTRL_GAIN for the Kv factor optimization.

Circularity test display

X1: Active Meas. system
21: Active Meas. system

21

Gurrent
contr.loop

Speed
contr.loop

Fullscreen

Parameter
Radius: 1680.88688 mm
mization

Feedrate: 10600.88088 mm/min
Meas. time: 3778 ms m
X1: Active Meas. system
21: Active Meas. system m
R ntation:

epresentation Graphic
Resolution |B.885 mm; grad.

Print

Represent.: | Mean radius [~ graphic
Radius: 18.146 mm
Detta R: 97.3%0 ym graphic

Save
graphic

Auto servo
tuning

Circular.
test

Figure 11-12 Circularity test measurement
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11.2.5 Trace
11.2.51 Trace overview
Introduction

A trace shows signals over a time interval (signal charts)
The following functions are available:
® Servo trace

Servo trace offers functions for recording and graphically illustrating the temporal
characteristics of values for servo signals, e.g. actual position value, following error etc.

® Drive trace

Drive trace offers functions for recording and graphically illustrating the temporal
characteristics of values for signals from the drive system, e.g. actual speed value, actual
current value etc.

It must be possible for the signals to be recorded to be interconnected via a BICO source.

11.2.5.2 Drive trace

Basic drive trace display

The basic display of the "Drive trace" function is reached from the "Commissioning" >
"Optimization/Test" > "Trace" > "Servo trace" operating area.

Start-up CHAN1 | Jog |

|2 channel reset Program aborted

Drive
device+

Drive
Drive trace DP3.SLAVE3:CU_I_3.3:1 (1) device-

Signal selec.

Signal 1 BICO 3:62:0 AX1:X1 SERVO_3.3:3 Speed setpoint after the filter

Signal 2 BICO 3:61:0 AX1:X1 SERVO_3.3:3 Speed actual value motor encoder

Signal 3 BICO 3:68:0 AX1:X1 SERVO_3.3:3 Absolute current actual value =

Signal 4 BICO 3:81:0 AX1:X1 SERVO_3.3:3 Torque utilization

Recording

Dev. cycle 0125 ms Max._time 41086 ms

*Scaling 8 Recording time 2000 ms

=Trace cycle 1 ms

Iv|

Status: Trace not active —

File
functions

Cantrol
unit MD

Measure- |
ment

Display

Figure 11-13 Basic "drive trace" display
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When you are in the field for signal selection for a signal, you can press the <SELECT>
button to move to a window in which you can determine the signal for interconnecting.

Start-up |CHAN1 | Jog MPFO

[Z Channel reset Program aborted

Recommend.
connect.

BICO editor Signal 1

Source drive object: SERYO0_3.3:3(3) AX1:X1 [v]

Source parameter name or number: 62 -..Bitfindex: 0

Recommended connections:

51 Drive Data Set DDS effective

56 Status word. closed-loop control

60 Speed setpoint before the setpoint filter

61 Speed actual value motor encoder

[¥62 Speed setpoint after the filter

63 Speed actual value after actual value smoothing
64 Speed controller system deviation

65 Slip frequency

66 Output frequency

67 Output current, maximum

[>

[

<

62 Speed setpoint after the filter
>

Signal 1 = BICO 3:62.0

Figure 11-14 Drive trace interconnections

If you scroll through the basic display, the following parameters are displayed:

MPFO
|2 Channel reset Program aborted

Start-up CHAN1 | Jog

Drive
device+

Drive
Drive trace DP3.SLAVE3:CU_I_3.3:1 (1) device-
Al
Trigger
Type Positive edge [v]
Signal BICO 3:68:0 AX1:X1 SERV0_3.3:3 Absolute current actual value
Delay -100 ms
TH value 0.4 A
v
Status: Trace not active —
Measure- Cantrol File

ment unit MD ey funclians

Figure 11-15 Basic drive trace display, "Trigger" parameter

"Trigger type" entry field

380

The trigger type is displayed in the "Trigger" drop-down list.

Settable trigger conditions:

® "Immediate recording”, i.e. no trigger Start the measurement by pressing the "Start"

softkey.

e "Positive edge”
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® "Negative edge"
e "Entry in the hysteresis band"
e "Exiting the hysteresis band"

® "Trigger on bit mask"

"Trigger on positive edge / negative edge" trigger function

The threshold value for bit-coded values in the form of a decimal value entered in relation to
the selected parameter, i.e. it is the weighting value of the individual bits in the sum of all
parameters. The trigger function enables the triggering to larger/smaller values depending on
the positive/negative edge, i.e. it cannot be explicitly triggered on a bit.

Example:
Signal = CU_I_3_3_1:r722
Threshold value = 3

This means, when the "Positive edge" trigger is used, the trigger is active for the value 3 or
higher; the reverse is true when the "Negative edge" trigger is used. To activate the value 3
and the trigger, bits 0,1 (decimal value 3) or bit 2 (decimal value 4) is required.

"Trigger on bit mask" trigger function

The trigger is set to bit 3 in parameter r0722. If the entered values of the bit mask and the
trigger condition are same, the trigger starts for the change from low to high, i.e. in this case,
bit 3 of the parameter r0722.

Example:
Signal = CU_I_3_3_1:r722
Bit mask = 8

Trigger condition = 8

If the values are different, the trigger is started for a change from high to low of the bits that
are defined in the bit mask until the value of the trigger condition is reached. In this example,
the trigger starts when bit 1 changes from high to low and bit 0 is still high.

Example:
Signal = CU_I_3_3_1:r722
Bit mask = 3

Trigger condition = 1

Note

When the "Trigger on bit mask" function is used, only bit-coded values can be used
(parameters with physical quantity are excluded).
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Parameterization in the basic display
The following selection is made in the basic display for the drive trace measurement:
® Drive unit selection
e Signal selection
® Record

e Trigger

"Trigger time"/"Delay" entry field

Direct entry of pre-triggering or post-triggering. With negative input values (leading sign
minus -) recording begins at the set time before the trigger event.

With positive input values (without sign) recording starts at the time set after the triggering
event.

Secondary condition: Trigger time + measuring time = 0.

Signal selection
Signals to be recorded, e.g. actual speed value, actual current value, etc.

It must be possible to interconnect the signals to be recorded, i.e. a BICO source.

Trigger signal
The trigger (signal) can be used to specify the event with which the recording of values is to
start, e.g. the actual speed value is not to be recorded straightaway when the drive trace
starts but only when the actual current value is > 10 A (here the actual current value trigger
is > 10 A).

Literature

SINAMICS S120 Parameter Manual
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"Drive unit+" and "Drive unit-" softkeys

Selection of the drive unit in which recording is to take place.

"Start" and "Stop" softkeys

Trace function recording is started with the "Start" softkey.

Start-up CHAN1 | Jog MPFO

|2 channel reset Program aborted

Graph1 <Tr.1:AX1:X1 SERV0_3.3:3:Tr.2:AX1:X1 SERV0_3 3:3>
[Tr.1: Drehzahlsollwert nach Filter
Tr.2: Drehzahlistwert Motorgeber

41.9592 1% —4| o 449753
->U/min<- \ U/min
\ Fullscreen
-0.4170 Tr T -0.9793
-100.0000 Linfms 1899.0000

Graph? <Tr.3:AX1:X1 SERV0_3.3:3.Tr.4:AX1 X1 SERVO_3.3:3>
Tr.3: Stromistwert Betrag

Tr.4: Momentenausnutzung Graphics

0.7060 P A 17387
i %
A l Trace 1+2..
0.0062 N\.AJWU\WU\_M P I SN NP 0.0427

-100.0000 Linfms 1899.0000

Measure-
ment

File
functions

Display

Figure 11-16 Drive trace recording

You can cancel an active recording with the "Stop" softkey or RESET.

Turning, milling, grinding, nibbling
Operating Instructions, 11/2012, 6FC5397-0CP10-8BA0 383



Drive optimization using the startup fool/
11.2 Drive optimization

11.2.5.3 Servo trace

Basic servo trace display

The basic display of the servo trace function is reached via the operating area
"Commissioning" > "Optimization/Test" > "Trace" > "Servo trace".

Selected variables for trace: {MNC/PLC) Session
Uariable GComment Color  Pen

w
=
=]
£

|%|
FEEPEPE T e e el

HEEEEEEEEEEEEEEE

NENNEEEREEEEEREEE

Details

=== TGP/IP diag.

Figure 11-17 "Servo trace measurement" basic display

Parameterization in the basic display
The following selection is made in the basic display for the servo trace measurement:
® Axis/spindle selection
® Measuring signal
® Measurement time
e Trigger time
® Trigger type
e Trigger threshold

Signal selection

"Axis/spindle name" input field

The cursor must be positioned on the "Axis/spindle name" list box of the trace concerned.
You can select it with the softkeys "Axis+" and "Axis-" or by accepting a value from the drop-
down list box.
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"Signal selection" input field

The cursor must be positioned on the "Signal selection" list box of the trace concerned. The
selection is made through acceptance from the drop-down list box.

The available selection options depend on the existing configuration and activated functions.

Measuring parameters

"Measuring duration" input field

The measuring time is written directly into the "Measuring duration" input field.

"Trigger time" input field

Direct entry of pre-triggering or post-triggering. With negative input values (leading sign
minus -) recording begins at the set time before the trigger event.

With positive input values (without sign) recording starts the time set after the triggering
event.

Condition: Trigger time + measuring duration = 0.

"Trigger" input field

The trigger type is displayed in the "Trigger" drop-down list box. The trigger always refers to
Trace 1. When the trigger condition is satisfied, Traces 2 to 4 are started simultaneously.

Settable trigger conditions:

e "No trigger", i.e. measurement starts by pressing softkey "Start" (all traces are started
time-synchronized)

e "Positive edge"
® "Negative edge"
® "Trigger event from the part program"

The trace can be started via an NC part program in conjunction with the system variable
$AA_SCTRACE [axis identifier].

Reference
SINUMERIK 840D sl / 840Di sl System Variable Manual

"Threshold" input field
Direct input of the trigger threshold.
The threshold is only effective with trigger types "Positive edge" and "Negative edge".

The unit refers to the selected signal.
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Softkeys "Axis+" and "Axis-"

Selection of the axis/spindle when the cursor is positioned on the appropriate "Axis/spindle
name" list field.

You can also select the axis/spindle directly in the list box from the drop-down list using the
cursor.

Softkeys "Start" and "Stop"
Trace function recording is started with the softkey "Start".

With the "Stop" softkey or RESET, you can cancel a running measurement.

11.2.6 Adjusting speed and brake behavior

Introduction

You can adjust the following parameters in the "Commissioning” - "Machine data" —» "Drive
MD" operating area for the purpose of drive optimization.

Speed adjustment
® Spindle drive:
p0500 = 102, speed setpoint in p0322 corresponds to setpoint 4000 0000hex
® Feed drive:
p0500 = 101, speed setpoint in p0311 corresponds to setpoint 4000 0000hex
The speed setpoint can be diagnosed in the relevant drive in r2050[1+2] and r2060[1].

Brake behavior OFF3

Depending on the requirements, the brake behavior for each drive can be adjusted to the
signal 2. OFF3.

Default setting p1135 = 0 brake with maximum current.

Using drive-specific parameterization, a flatter braking ramp can be set with the parameters
p1135, p1136, p1137 .

Maximum braking ramp setting: 600 seconds.
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Note

Requirements for the SINUMERIK 802D sl

Please note the following requirements before using the STARTER to begin the drive startup
for the SINUMERIK 802D sl:

e The SINUMERIK 802D sl must be in the POSITION operating area.

¢ No operator activities should be performed on the HMI during data communication
between the SINUMERIK 802D sl and the STARTER (e.g. "Load project to PG/PC").

Operating sequence for calling the STARTER

To launch the STARTER program (on your PG/PC), click the STARTER icon or select "Start"
> "Programs" > "STARTER" > "STARTER" from the Windows Start menu.

Note

The screen forms below have been taken from version V4.1 of the STARTER tool. If your
particular version deviates from the version used here, your screen forms may deviate
slightly from those shown here.
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12.1 The STARTER user interface

You can use STARTER to create the sample project. To perform the individual
configurations, use the user interface areas listed below:

® Project navigator: This area displays the elements (e.g., Insert single drive) and objects
(e.g., Drive_1) you will insert in the project.

e Working area: Use this area to perform your task for creating the project:

— When you are configuring the drive, this area contains the Wizards that help you
configure the drive objects.

— When you configure, for example, the parameters for the speed setpoint filter

— When you call up the expert list, the system displays a list of all the parameters that
you can view or change.

® Detailed view: This area provides detailed information on faults and warnings, for

example.

41 STARTER - Projekt_3.mcp - [Antrieb_1 - Drehzahlsollwetfilter]

fly Projekt Zielypstem Ansicht Extras Fenster Hife =l81x|
O|e|H| = Project navigator:
FHE)E L Displays the elements and objects

=1 for the STARTER project. |

=8P Projekt_3.mcp =
9 Neues Antiebsgefat einfligen
Eflla Antriebsgeraet_ein_Motor

125.00

> Komponentenverdiahtung nsollzus 1
w-FM Regelungsbauguppe , ’07
] 'm Einzpeisung_1 J
-4 Klernmen |/0 Interpolator

_{ Anlriebe n soll zus 2
# ) Antrieb einfligen
o8 Anirieb_1 b B
» konfiguration
5 Verschahungen

3 G Working area:
Displays the wizards for configuring the drive objects

> Bearenzungen
e Displays, for example, the parameters of the speed setpoint filter
> Dichzahliegler Uy
» UK Steusrung
> Momentensollwerts X
> Momentengrenze
> Stomsolwertfiter |
5 Motorgeber
% Funklionen 000 1/min 0.00 1émit
% Inbetiiebnahme M | =
H ¥ Diagnose
2 flla Artrietsaeract_zwei_Motoren m Schliefen Hilfe
> Komponentenverdiahtung | 4 4
Projekt ] Regshungsbaugiuppe ffy Antrieb " . i
Detailed view:
Stufe [ eldung Displays specific information, for example, faults.
Infarmation Yerbindungzaufnahme zum Gerat Antriebsgerast_ein_hMatgy
Infarmation Verbindungsaufnahme zum Gerat Antrisbsgerast_zweiMotoren
Fehler Fehler bei: Mit Zielspstemn verbinden
Fehler Fehler beim Verbindungsautbau, liberpriifen itte thre Schnittstellznzinztelungen | [ret = Owbe0b0028]
k] i
Ausgabe Zielsystem
Driicken Sie F1, um Hilfe zu erhalten. Offline-Modus

Figure 12-1  The different areas of the STARTER user interface
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12.2 Operating philosophy of the STARTER commissioning tool for
SINAMICS S120

When creating a drive unit for a SINAMICS S120 system, the following operating philosophy
is assumed:

The tool is used to process objects (e.g. supply). The object name is user defined.

A drive unit in the terms of the STARTER commissioning tool is always a control unit and the
appropriate drives.

The control unit is part of the SINUMERIK 802D sl operator panel control.

With a controlled infeed, the Active Line Module is configured in STARTER. An uncontrolled
infeed is not represented in STARTER.

The relevant drive consists, for example, of a Motor Module (power unit) and a motor with an
encoder.

The following figure shows the project navigator in STARTER. A project with the name 802D
sl and a drive unit with the name SINAMICS_IN_802D have been configured for 6 drives.

[ STARTER - 802Ds! - [SINAMICS_In_802D - Topology] =l8lx]

@ Proect Edt Targetsystem yiew Window Help =181 x|
| D] =) ]| e Xl | B L1 e 2 = [ ] @] | a2 | a5 | 25 | ] )
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Figure 12-2 SINAMICS_IN_802D
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12.3 Change a drive project OFFLINE

12.3 Change a drive project OFFLINE

Prerequisites
e Components of the drive unit are assembled, completely wired (DRIVE-CLIiQ)

® Commissioning has been carried out using the HMI (see Introduction to SINAMICS
commissioning (Page 331) )

Sequence of operations
To create a new project, proceed as follows:

1. Start the STARTER commissioning tool by clicking the STARTER icon, or via "Start" >
"Programs" > "STARTER" > "STARTER" in the Windows Start menu.

2. Select "Project" > "New" from the menu.

The "Insert single drive" window appears in the project navigator.

¥ STARTER - 802Dsl

Project  Edit  Target system  Wiew  Opbions  wind

| Dol e [5s]| & |2 2] oo =]
| 0l | 28] | 2=
= &) sozpsl

LB Tnsert single drive unit

=

Figure 12-3 Inserting single drive

3. Double-click "Insert single drive".
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12.3 Change a drive project OFFLINE

4. Select the device type, device version and the IP address of the target device
(SINUMERIK 802D sl) for online access.

51
General Drive Unit / Bus Address I
Device farnily: |5|NAM|CS ﬂ
i | SINAMICS In 8020 =l
Device characteristic:
Characteristic | Order no. |
8020 =l BFCS 370-nmun-rrs
“ersion: I 2 4 ﬂ
Online access: ||p j
Address: [i0113.180.238
Slot: m
Cancel | Help |

Figure 12-4  Device type, Device version and Online access

5. Confirm the selection with "OK".

The new device type is inserted and displayed in the project navigator (see the

screenshot below).

To change an existing project in the target device OFFLINE, the project must be
downloaded to the PG/PC ONLINE.

PMSTARTER - 802Ds]

Project Edit Target system  Wiew

Options  Window Help

| D|(E%) =) % [m]e] o] el

| &

|10 |

| &

EEEIET

=-£p 8020s!
----- ) Insert single drive unit
S8 M =11.1C5_In_B020

- Configure drive unit

7% Communication
[ » Topology
e[ Control_Unit

=

Figure 12-5 Screen after insertion

Turning, milling, grinding, nibbling
Operating Instructions, 11/2012, 6FC5397-0CP10-8BAO

391



STARTER commissioning tool

12.3 Change a drive project OFFLINE

6. To establish an online connection with the target device, click the "Connect to target
system" symbol.

An ONLINE/OFFLINE comparison is displayed.

Note

If no device is detected, read out the STARTER and SSP versions via "Help" > "About" >
"Systeminfo". Please contact the hotline with this information (see the "Technical
Support"section in the preface).

Online/offline comparison 5[

The online configuration of SINAMICS_|n_8020 [DWSHBO2DSLI) differs from the project saved
offling.

If these differences are not adjusted, the online representation may be incomplete,

Adjust via
¢== Dawnload | Owerwiting of the data in the target device
Load o PG ==» | Ovenwriting of the data in the project

It iz recommended that function Load to PG* be executed

SINAMICS In_B02D

|

Figure 12-6  Online connection is established
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12.3 Change a drive project OFFLINE

7. Click "Load to PG ==>", "Yes" to confirm the prompt that follows, and "Close" once
loading is complete.

The project is downloaded to the PG/PC.

Project Edit  Target system Miew Oplions window Help
| D=5 &I & === <]l HE
]

sl
’,_1 Insert single drive unit
E&? SIMAMICS In_S020
b 3 OvErYiEw
-3 Communication
» Topolagy
=M cu_I_oos
» Configuration
» Conkrol logic
&= Inputsfoutputs
»  Carmmunication
[ ¥ Diagrostics
2] Infeeds
# ) Insert infeed
+ A_TNF_nz
[]---h_l Inputfouktput components
-] Drives
) Insert drive
) SERMO_O3
] SERMO_04
f SERvO_0S
] SERMO_08
) sERwO_07
H- [ SERMO_OS

Figure 12-7 Loading the project to the PG

8. Click the "Disconnect from target system" icon to expand or modify a project OFFLINE.
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Startup grinding cycles 1 3

13.1 General information

To be able to work with the cycles supplied, the machine (hardware) and the control
(software) must meet certain minimum conditions.

These are described in the following sections.

13.2 Machine type

Cylindrical grinding machines

The cylindrical grinding machines used have two linear axes (X, Z), one workpiece spindle
(S1) and a grinding spindle (S2), with or without a measuring system.

The workpiece spindles and grinding spindles can also have external motors and do not
have to be known to the NC.

The grinding wheel can be arranged at right angles to the Z axis or at a fixed angle that is
not equal to 90 degrees to the Z axis, the X and Z axis are then positioned perpendicular to
one another (cartesian machine). It is also possible for the X axis to be oblique with respect
to the Z axis (oblique axis).

There are multiple dressers in the working area of the machine for dressing the tools. The
dressers are assigned to the grinding wheel. One wheel can be dressed with up to three
dressers.

Surface grinding machines
The surface grinding machines used have three linear axes and one grinding spindle (S1).
The grinding spindle can be operated with or without a measuring system.
The grinding tool can only be mounted straight.

There are multiple dressers in the working area of the machine for dressing the tools. The
dressers are positioned in front of or above the grinding wheel and can dress grinding tools
in the diameter and behind and in front.
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13.3 Cycles prerequisites

13.3.1 Hardware requirements

Other hardware requirements must be met by the grinding machine for the use of grinding
cycles.

One or two handwheels are required for motion overlay during setup.
Connectors can be provided for the following external devices:
e Structure-borne noise device
® Measurement control
® Sensing probe
® 7 rapid inputs via MCPA for:
— Measurement control (5 inputs)

— Structure-borne noise device (2 inputs)

13.3.2 Software requirements

For the function of the cycles, all cycle variables and cycle macros of the tool box must be
loaded. Furthermore, the contents of the user data must be assigned meaningful values by
the machine manufacturer, such that the cycles can work with these values. Likewise, a
minimum scope of PLC functions must be implemented.

Machine data conditions

The following settings must be made in the machine data:

MD number Identifier Value
18080 MM_TOOL_MANAGEMENT_MASK= 'H4'
18094 MM_NUM_CC_TDA_PARAM= 10
18096 MM_NUM_CC_TOA_PARAM= 10
18160 MM_NUM_USER_MACROS= 68

In the area of general machine data, all additional parameters of the tool cutting edges, tools
and the minimum number of macros must be activated. These settings are necessary for tool
management and the dressing of tools.

MD number Identifier Value
20150 $MC_GCODE_RESET_VALUES[7]= 8
20150 $MC_GCODE_RESET_VALUES[14]= 2
20150 $MC_GCODE_RESET_VALUES[21]= 2
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MD number Identifier Value
20150 $MC_GCODE_RESET_VALUES[27]= 2
20310 $MC_TOOL_MANAGEMENT_MASK= 'H4'
21220 $MC_MULTFEED_ASSIGN_FASTIN= 'H2'

In the area of channel-specific machine data, it is necessary to set the reset groups for work
offset, plane and diameter. For the cycles with measurement control, it is necessary to
assign the rapid input byte.

MD number Identifier Value
24100 $MC_TRAFO_TYPE_1= 1024
24110 $MC_TRAFO_AXES_IN_1[0]= 1
24110 $MC_TRAFO_AXES_IN_1[1]= 2
24120 $MC_TRAFO_GEOAX_ASSIGN_TAB_1[0]= 1
24120 $MC_TRAFO_GEOAX_ASSIGN_TAB_1[2]= 2
24130 $MC_TRAFO_INCLUDES_TOOL_1= 0

In the channel area, the machine data for inclined axes must be set when using the inclined
axis. If necessary, the Reset_Mode_Mask and the Start_Mode_Mask must be adapted in
such a way that the transformation is kept after NC start and reset.

A condition for the cycles is diameter programming, which is selected by the cycles.

Required PLC interface signals (PLC to NCK)

N110 DEF CHAN INT GC IN ABR=14 ;* Intermediate dressing upon key

V28001001.5

N120 DEF CHAN INT _GC IN HAND=15 ;* Key for handwheel override

V28001001.6

N130 DEF CHAN INT _GC IN BREAK=13 ;* Key for program interrupt

V28001001.4

Key (fast input $A_IN[ ]) for starting intermediate dressing, program interruption and
handwheel override (oscillation);

The keys must be either wired directly or connected to the NCK interface via the PLC. For
the oscillation, a stroke reversal must be initiated to immediately abort the oscillating motion,
i.e. the signals must be decoded in the PLC. After aborting and dressing, the part is again
approached using 30 um relief. For inclined plunge-cutting, the relief is calculated using the
angle to the Z axis.

For oscillation, the stroke reversal program control must be initiated by the PLC; for stroke
reversal, infeed is always done, irrespective of the type of infeed; furthermore, infeed is
automatically done depending on the type programmed for the oscillation reversal points.
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Intermediate dressing upon key and program abort key are always operational during infeed;
keys for handwheel override and stroke reversal are operational for oscillation operations
only.

V32000006.4
A program level cancel is performed in conjunction with the fast inputs.

The machine manufacturer can either always permit this or control this via the M-functions
GC_MF[18] and GC_MF[19]. These M functions are always called at the end of a surface.

During sparking with structure-borne noise, the functions for handwheel and dressing must
be deactivated. The cycle does not evaluate these while structure-borne noise is active.

Program control keys

In the SUBROUTINE-LIB (Toolbox), there is a GRINDING_CTL block, to ensure the correct
function of the program control keys. This handles the control of the PLC interface signals for
handwheel override, intermediate dressing, program interruption and stroke reversal. The
infeed-stop signals for longitudinal grinding can be easily set using a $A_IN[xx]. The input is
configured with _GC_IN_FEEDSTOP.

Cycle auxiliary subroutines

The cycle package includes the accessory subroutines that are required for the machining
cycles and for setup.

e CYCLE417(INT _N_SITZ,STRING[32] _AKT_ABR_P,INT _N_ABR)

Cycle for dressing on key. Called up during the grinding cycles. After dressing, further
machining is performed with 30 um of relief.

— N_SITZ - seat number of the operation comes from higher-level cycle for seat
correction

— AKT_ABR_P - current dressing program name (now
the tools are used

); the dressing parameters of

— N_ABR - number of dressing strokes
e CYCLE418(INT _N_SITZ)

Cycle for program abort. A return position is approached, the tool and the coolant are
switched off in order to make measurements or checks of the workpiece. After NC start,
the further finishing takes place with 30 um of relief If necessary, the cycle must be
adapted to the machine by the machine manufacturer.

— N_SITZ - seat number of the operation comes from higher-level cycle for seat
correction

e CYCLE431(INT _ZU_ART)

For oscillation and multiple plunge-cutting, the cycle is used to control the infeed in the
reversal points and to thereby activate the infeed axis or the oscillating axis. (Use in the
cycles CYCLE411 and CYCLE415)

— ZU_ART - current infeed mode (-1/0/1 means left/both sides/right)
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e CYCLE448(INT _MODE, REAL _REVPOS11, REAL _REVPOS12, REAL _DT11, REAL
_DT12, REAL _FEED1, REAL _REVPOS21, REAL _REVPOS22, REAL _FEED2, REAL
_INFEED, REAL _INFEEDSPEED, REAL _INFEEDEND, INT _INFEEDMODE, INT
_FEED2MODE, _N_AUSFEUER, _GAP)SAVE DISPLOF

Auxiliary cycle for level cancel during program control.

Cycle required during manual grinding and for surface grinding and used by CYCLE419,
CYCLE426, CYCLE427, and CYCLE428.

Interface see cycle description of auxiliary cycle CYCLE448 (Page 420).

e CYCLE449 (INT _MODE, INT _ZKA, REAL _REVPOS11, REAL _REVPOS12, REAL
_DT11, REAL _DT12, REAL _FEED1, REAL _INFEEDEND)

Auxiliary cycle for level cancel during program control.

Cycle required during manual grinding and for cylindrical grinding and is used by
CYCLE452, CYCLEA405.

Interface see cycle description of auxiliary cycle CYCLE449 (Page 422).

Types of grinding wheels
The cycles support two types of grinding wheels: vertical and inclined wheels.

The grinding wheel infeeds only in the minus X direction and/or any (plus/minus) Z direction
during cylindrical grinding.

The grinding wheel infeeds only in any (plus/minus) Z direction and only in the minus Y
direction during machining by surface grinding. The X axis is the reciprocating axis.

The use of measuring devices and sensors

Measurement control is performed at the same time as the grinding machining on the
workpiece diameter. At the allowance coordinates in X for cylindrical grinding, if available, for
roughing, grinding and fine finishing, it allows the feed rates to be changed over or the
determination of the end position.
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13.4 Setup cycles
13.4 Setup cycles
13.4.1 Scope of functions

For the implementation of the complete grinding process, a distinction is made between
setting up and machining. To this end, setup functions and machining cycles are available to
the user.

Several operations are performed during setup.

® Grinding wheel data input
When inputting the wheel data, the geometry of the wheel is defined and a technology for
dressing is stored.

e Data input of the dresser
When inputting the dresser, the dresser geometry is stored

® Entering the dresser(s)
When entering the dresser, the dresser is "trained" using the wheel.

® Form-truing/dressing
Grinding tools need to be dressed after a certain time in service to sharpen them and to
restore their original profile.

Dressing of a wheel pursues two objectives:

— Profiling provides the desired form of the wheel.

— Sharpening restores the cutting ability and the defined geometry of the grinding wheel.
® Entering the workpiece
® Entering the switching button

The following cycles, which are started or selected via menus are available to the user for
set up.

Note

All of the tool offsets are defined as DEFINE in the cycles. In this way, the CPU cycles for
cylindrical grinding machines and surface grinding machines can be used, because the
plane changes and along with it, the assignment of the geometric axes for the geometry of
the grinding wheel.

The parameters of the grinding wheel (shape and technology) are also stored as DEFINE.
This means that the user has the capability to work with macros (cycles) as a supply of
parameters for the dressing cycles and can therefore use several dressing shapes for a
grinding wheel.

The DEFINESs are globally stored in the SMAC.DEF.
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Setup cycles

Setup cycles are used directly via the HMI.
CYCLEA402 profiling

CYCLE403 Enter workpiece

CYCLE432 dressing

CYCLE433 Measurement control offset

13.4 Setup cycles

CYCLE441 computation cycle tool offset data (wheel D fields) grinding position

CYCLE444 Dressing rolll with geometry axes
CYCLE445 Enter longitudinal position (with probe)
CYCLE446 GWPS selection

Setup cycles specially for cylindrical grinding

CYCLE401 Enter dresser
CYCLE 404, CYCLE445 Acquiring probe

Setup cycles specially for surface grinding

Internal cycles

Auxiliary cycles

CYCLE443 Acquiring dresser

CYCLEA404 Enter longitudinal position

CYCLEA417 dressing on key

CYCLE418 program interruption

CYCLE435 Compute dressing position

CYCLE436 Compensate dressing amount/dresser wear
CYCLEA438 Traverse dresser, wear check of dresser and wheel

CYCLE439 Compute wheel reference points for standard contours

Auxiliary cycles can be modified by the user.

CYCLE421 roller speed for user

CYCLEA422 switch off roller

CYCLEA423 coolant on, dresser and wheel

CYCLE424 coolant off, dresser

CYCLEA425 Auxiliary cycle for output of the speed (GWPS) limitation
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13.4 Setup cycles
Manual grinding

CYCLE419 Manual grinding

CYCLE448 Auxiliary cycle for level cancel during program control

13.4.2 CYCLEA402 profiling

Programming
CYCLE402(DD, DZL, DZR, N_ABR, STARTABRICHTER)

Parameter
Table 13-1 Parameters of CYCLE402

Parameter Data type Meaning
DD REAL Form-truing allowance in X
DzL REAL Form-truing allowance in Z, left side
DZR REAL Form-truing allowance in Z, right side
N_ABR INT Number of regular dressing strokes
STARTABRICHTER INT Start dresser for profiling

Function

This function is for form-truing a new wheel. The form-truing allowance is added to the
acquired reference point, so that form-truing normally starts in the air. At end of this process,
one last regular dressing stroke is executed. The form-truing allowance is automatically
divided among the dressing amounts. For form-truing a free contour, the form-truing
allowance is generated for the starting point and decremented so that only a Z direction is
possible. For both sides of the grinding wheel, the user must change the reference points
and the dresser and therefore determine the form-truing allowance himself. During the
profiling, there is no compensation for dresser wear. The values for the current profiling
allowances are at the same time kept in GUDs (_GC_PARR[1]... _GC_PARRJ3]).

_GC_PARR[1] Allowance on the diameter
_GC_PARR][2] Allowance on the left and at the front
_GC_PARR[3] Allowance on the right and behind

The value for the number of strokes is kept in the parameter _GC_PARRJ[4] and counted
down by the cycle. For the first profiling, the theoretical profiling dimension is calculated first
(if wear = zero).
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13.4.3 CYCLEA403 Enter workpiece

Programming

13.4 Setup cycles

CYCLEA403(AXIS, SETVALUE, NPKTV)

Parameter
Table 13- 2 Parameters of CYCLE403
Parameter Data Type Meaning
AXIS AXIS Axis name
SETVALUE REAL Setting value
NPKTV INT Number of the zero point offset
Function

This function is used to determine the workpiece positions in the machine with respect to the
particular axis. The axis name and the setpoint are passed to the cycle via the HMI. The
function can be expanded for auxiliary axes. In a 1st step, however, it contains the geometric
axes and the workpiece spindle as an axis. For geometric axes, the geometric axis name is
transmitted. When setting the axis, the respective wheel-specific offsets (of measurement
control, etc.) are set to zero ($TC_DP24, $TC_DP25 for all wheel reference points, cutting

edges).
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13.4 Setup cycles

13.4.4

Programming

Parameter

Function

Dressing - CYCLE432

CYCLE432(

D_AB, Z_AB_L,
FVOR_B_R, N D_

z
_ABR,

Table 13-3 Parameters of CYCLE432

Y4 A R, FVOR_Z, FVOR_D_L, FVOR_B_L, FVOR_D_R,
PROF, ROF_L, Z PROF_R, SUG, SUGV, LEERHUB)

Parameter Data type Meaning

D_AB REAL X dressing amount

Z AB L REAL Z dressing amount, left

Z AB_R REAL Z dressing amount, right

FVOR_Z REAL Z feedrate in mm/rev.

FVOR_D_L REAL X feedrate, left, in mm/rev.

FVOR_B_L REAL Path feedrate, left, in mm/rev.

FVOR_D_R REAL X feedrate, right, in mm/rev.

FVOR_B_R REAL Path feedrate, right, in mm/rev.

N_ABR INT Number of dressing strokes

D_PROF REAL X profiling allowance

Z PROF_L REAL Z profiling allowance, left

Z_PROF_R REAL Z profiling allowance, right

GWPS REAL Grinding wheel peripheral speed

SUGV REAL Ratio of the peripheral speeds between dressing roll and wheel
LEERHUB INT Idle strokes without infeed at the end of the dressing

The dressing cycle serves to dress the wheel to the required wheel profile.

Sequence of operations

404

Dressing of a wheel is always started with the shoulders, followed by the diameter. The use
of the dressers 1...3 and the appropriate dresser technology (direction) are observed. The
wear values are compensated as dependent on the dressers used.

If a profiling allowance is specified, this is processed first. This value can also be used to
search for a dresser if no sensor system is installed. When processing the profiling
allowance, no dresser wear compensation is currently performed.

The overruns at the relief cuts are kept constant at the Z axis, i.e. when the wheel is getting
physically smaller, the overrun increases internally automatically. This does not apply for the

overrun when dressing the diameter.
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13.4.5

Programming

Parameter

Function

13.4 Setup cycles

If a crown height is programmed for a wheel with relief cut, this is always observed even if
the existing wheel width is reduced. The dressing radius is reduced with the width.

The profiling allowance is taken into account in the base dimension of the dresser when
selecting the valid coordinate system. This saves the use of a programmable work offset,
which can then be used for the grinding operations. The values for the current profiling
allowances are at the same time kept in GUDs (_GC_PARR[1]... _.GC_PARRJ3]).
Meaning of the parameters:

_GC_PARR[1] — allowance at the diameter,
_GC_PARR[2] — allowance on the left or at the front,
_GC_PARR[3] — allowance on the right or at the rear.

The _GC_PARR[5] parameter can be used to define a fixed speed for the grinding spindle.
This speed is used when dressing if no spindle number is assigned (no NC spindle). The
_GC_PARR([5] parameter can also be used when working with an externally controlled
spindle.

Measurement control offset - CYCLE433

CYCLE433(T_NR, D_NR, KX, KZ)

Table 13-4 Parameters of CYCLE433

Parameter Data type Meaning

T_NR INT Current tool number
D_NR INT Current tool offset number
KX REAL Correction of the X axis
Kz REAL Correction of the Z axis

The measurement control offset cycle contains the calculation of an offset value.
The cycle is part of all cycles for measuring head offset and regrinding.

The calculated difference between the finishing dimension for measurement control and
actual position in X is loaded as the deviation into the wheel or zero offset in X depending on
the GUD variable GC_KORR.
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13.4 Setup cycles

Sequence of operations

This cycle is part of all machining cycles for measuring head offset and regrinding
(CYCLE410, CYCLE 411, CYCLE 413, CYCLE 415) for which measurement control is used.
The parameter assignment is performed by the cycles.

Explanation of the parameters

13.4.6

Programming

Parameter

Function

406

T_NR (current tool number)

The current tool number is read in the higher-level machining cycle and assigned there to
CYCLEA433.

D_NR (current tool offset number)

The current tool offset number is read in the higher-level machining cycle and assigned there
to CYCLEA433.

KX, KZ (correction of the X or Z axis)

The axis correction is calculated in the higher-level machining cycle and assigned there to
CYCLEA433.

Computation cycle tool offset data - CYCLE441

CYCLE441(MX, MZ, ALPHA)

Table 13-5 Parameters of CYCLE441

Parameter Data Type Meaning

MX REAL Machine constant X
MZ REAL Machine constant Z
ALPHA REAL Current swivel angle

The offset values for swiveled wheels are computed and stored in the basic dimension. The
angle of the tool from ALPHA is included in the calculation. The machine constants can be 0.
They are only needed if you are working with a freely swiveling tool (B axis). The prerequisite
for this are Cartesian X and Z axes, i.e. these constants can not be used for freely swiveling
operations of inclined axes. This requires special conversion of the workpiece coordinate
system! It applies to all functions that work with these constants.
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13.4 Setup cycles

13.4.7 Dressing - CYCLE444 profile roller with geometry axes

Programming
CYCLE444(D_AB, FTVOR, FVOR, N_AUSROLL, N_ABR, D_PROF, SUG, SUGV,

ABRICHTER)
Parameter
Table 13- 6 Parameter CYCLE444
Parameter Data Type Meaning
D_AB REAL X dressing amount
FTVOR REAL Insertion stroke in mm/rev
FVOR REAL Feedrate in mm/rev
N_AUSROLL REAL Number of coast down revolutions
N_ABR INT Number of dressing strokes
D_PROF REAL Form-truing allowance X
GWPS REAL Grinding wheel peripheral speed
SUGV REAL Ratio of the peripheral speeds between dressing roll and
wheel
ABRICHTER INT Dresser number (1...3)
Function

This function is used for dressing the grinding wheel with a profile roller. The wear values are
then compensated as well, depending on the dressers used. If a form-truing allowance is
specified, it is executed as the first step. This value can also be used to search for a dresser
if no sensor system is installed. When processing the profiling allowance, no dresser wear
compensation is currently performed. The profiling allowance is taken into account in the
base dimension of the dresser when selecting the valid coordinate system. This saves the
use of a programmable work offset, which is then used for the grinding operations. The coast
down revolutions are the number of revolutions taken for the roller to come to a stop against
the wheel.
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13.4.8

Programming

Parameter

Function

408

Selection of the grinding wheel peripheral speed - CYCLE446

CYCLE446(SUG)

Table 13-7 Parameters of CYCLE446

Parameter Data Type Meaning
GWPS REAL Value of the grinding wheel peripheral speed [m/s
or feet/s]

This function is used to switch on the grinding wheel at a desired peripheral wheel speed,
including the testing of the max. peripheral wheel speed and RPM. If the speed is exceeded,
a message is issued (no alarm). The value is limited to the respective maximum value. This
is checked for all wheels that are mounted on the spindle (wheels of a set). A setup menu is
also required in order to obtain an overview of the wheels used.

Checking and calculation is performed on the currently largest diameter of the wheels. This
is a purely calculated monitoring function. Internally, no limitations are set that implement
reliable monitoring. This must be ensured by the user.

For machines without NC spindles, it is possible to use a computation of the necessary
speed with a spindle number < 0 if the cycle CYCLE425 is available. In this case, the
CYCLE425 receives the computed and limited speed. At this point, the user can give this
speed to groups or directly to an external actuator (M functions, etc.). The user must then
assign the speed set, which may deviate from the required speed, to parameter
_GC_PARR[5]. In this way, the dressing cycle can compute, for example, the necessary
dressing feedrate in mm/rev using the correct speed.
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Startup grinding cycles
13.4 Setup cycles

13.4.9 Setup cycles specially for cylindrical grinding

13.4.9.1 CYCLE401 Enter dresser

Programming
CYCLE401(AXISVALUE1, AXISVALUE2, AXISVALUE3, ABRICHTER, MX, MZ, PROF)

Parameter
Table 13-8 Parameters of CYCLE401
Parameter Data Type Meaning
AXISVALUE1 REAL Axis value in the MCS 1st geometric axis
AXISVALUEZ2 REAL Axis value in the MCS 2nd geometric axis
AXISVALUE3 REAL Axis value in the MCS 3rd geometric axis
ABRICHTER INT Dresser number (1...3):
1 - left side of the wheel
2 - right side of the wheel
3 - vertical dresser (neither pushing nor pulling)
MX REAL Machine constant X
MZ REAL Machine constant Z
PROF INT Pre-profiled wheel with profile roller
Function

The purpose of this function, for dressers that use the geometry axes, is to determine the
dresser positions in the machine. The axis values are determined in machine coordinates by
the HMI and transmitted to the cycle if all of the necessary axes have been entered. In doing
this, first X and then Z must be measured (for cylindrical grinding machines). In the case of
oblique axes, the Z position depends on the X position and the current X-position is therefore
relevant to acquisition of Z. Internally, the angle of the tool is also computed from
$TC_TPG8. The machine constants can be 0. They are only needed if you are working with
a freely swiveling tool (B axis). The prerequisite for this are Cartesian X and Z axes, i.e.
these constants can not be used for freely swiveling operations of inclined axes. This
requires special conversion of the workpiece coordinate system! It applies to all functions
that work with these constants. When a value is set for a pre-profiled wheel the profile depth
is also calculated during registration.
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Startup grinding cycles

13.4 Setup cycles

13.4.9.2 Acquiring a probe - CYCLE404, CYCLE445

Programming

Parameter

Programming

Parameter

Function
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CYCLE445(Z_POS, F_Z, RICHTUNG)

Table 13-9 Parameters of CYCLE445

Parameter Data Type Meaning

Z_POS REAL Position Z

F Z REAL Z measuring feed
RICHTUNG INT Search direction (-Z/+Z)

CYCLE404(Z_LPOS, Z_SCH, ZSTW, F_Z_MESS, FFW)

Table 13- 10 Parameters of CYCLE404

Parameter Data Type Meaning

Z_LPOS INT Search direction (-1 =-Z; +1 = +2)
F_SCH REAL Z setpoint position of the shoulder
ZSTW REAL Z infeed route

F_Z MESS REAL Key feed

FFW REAL Retraction path

This function is used to set the measuring position of the activating probe. The position is set
up for each particular workpiece In this way, measurements can be made at a different
position than during the setup. Multiple measurements are also possible (e.g. determining
the plan dimensions for grinding a defined shoulder thickness).

Because the probe is usually mounted on the grinding headstock, it must also be possible to
include probes that are fixed to an oblique axis in the calculation!

At the same time, the probing position is stored as a value in the variable _GC_LERF, so that
the probe cycle can make a comparison. Optionally, a variable _GC_LERF for an external
centering offset is provided, which can be described by the user (measuring button).

The variable _GC_LNPVZ saves the value of the zero point offset in the Z axis in order to be
able to measure at any point on the workpiece and to restore the Z-axis status prior to the
new measurement.
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Startup grinding cycles

13.4.10

13.4.10.1

Programming

Parameter

Function

13.4 Setup cycles

The variable _GC_LXPOS saves the position of the X axis during the measurement. This
position is reapproached in the longitudinal direction.

The variable _GC_LVER is cleared at this point. Later, it contains the current centering

offset.

Setup cycles specially for surface grinding

Acquiring a dresser - CYCLE443

CYCLE443(AXIS, ABRICHTER, MY, MZ, _PROF)

Table 13- 11 Parameter CYCLE443

Parameter Data Type Meaning

AXIS AXIS Geo. axis name

ABRICHTER INT Dresser number (1...3)

MY REAL Machine constant Y

Mz REAL Machine constant Z

PROF INT Pre-profiled wheel with profile roller

This function is used to determine the dresser positions in the machine for dressers that are
used by means of the geometry axes. The axis values are determined in the NC and the axis
name is transmitted to the cycle. It does not matter in which sequence you do this. The
required compensation is calculated immediately and entered in the dresser's D field. The
machine constants can be 0. They are only needed if the work is being done with a
multidirectional swiveling tool (B axis), the conditions for which are Cartesian Y and Z axes,
i.e. these constants cannot be used for just any swiveling operation of inclined axes. This
requires special conversion of the workpiece coordinate system! It applies to all functions
that work with these constants. When a value is set for a pre-profiled wheel the profile depth

is also calculated during registration.
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Startup grinding cycles

13.4 Setup cycles

13.4.11 Internal cycles

13.4.11.1 Calculating the dressing position - CYCLE435

Programming

CYCLE435(D_AB, Z_AB, D_PROF, Z_PROF, XWP, ZWP, MX, MZ, STARTDS, STARTDA)

Parameter
Table 13- 12 Parameters of CYCLE435
Parameter Data Type Meaning
D_AB REAL Dressing amount in X radial
Z_AB REAL Dressing amount in Z
D_PROF REAL Form-truing allowance X radial
Z PROF REAL Form-truing allowance Z
XWP REAL Offset of the coordinate system in X
ZWP REAL Offset of the coordinate system in Z
MX REAL Machine constant X
MZ REAL Machine constant Z
STARTDS INT Start reference point on the wheel for free contour
STARTDA INT Start reference point of the dresser for free contour
Function
The valid coordinate system is calculated for the respective reference point of the wheel and
the necessary dresser. This function is also used for changing the reference points during
dressing. Internally, the angle of the tool is also computed from $TC_TPG8. The machine
constants can be 0. They are only needed if you are working with a freely swiveling tool (B
axis). The prerequisite for this are Cartesian X and Z axes, i.e. these constants can not be
used for freely swiveling operations of inclined axes. This requires special conversion of the
workpiece coordinate system! It applies to all functions that work with these constants. The
profiling dimension is added to the respective reference point.
Turning, milling, grinding, nibbling
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Startup grinding cycles

13.4 Setup cycles

13.4.11.2 Compensating for dressing amount and wear - CYCLE436

Programming
CYCLE436(D_AB, Z_AB_L,Z_AB_R, D_ABR1,Z_ABR1, D_ABR2, Z_ABR2, D_ABRS3,

Z_ABR3)
Parameter
Table 13- 13 Parameters of CYCLE436
Parameter Data Type Meaning
D_AB REAL Dressing amount in X radial
Z AB L REAL Dressing amount in Z, left wheel edge
Z_AB_R REAL Dressing amount in Z, right wheel edge
D_ABR1 REAL Dresser wear in X 1st dresser (left wheel)
Z_ABR1 REAL Dresser wear in Z 1st dresser ( left wheel )
D_ABR2 REAL Dresser wear in X 2nd dresser ( right wheel )
Z_ABR2 REAL Dresser wear in Z 2nd dresser ( right wheel )
D_ABR3 REAL Dresser wear in X 3rd dresser
Z ABR3 REAL Dresser wear in Z 3rd dresser
Function

Depending on the wheel type and dresser type (drawing, plunging, etc.) using the respective
dresser, the dressing amount for all references points of the wheel (1-6) and the dresser
wear of the dresser in question are compensated.
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Startup grinding cycles

13.4 Setup cycles

13.4.11.3 Traversing dresser to check wear of dresser and wheel - CYCLE438

Programming
CYCLE438

There are no parameters.

Function

Depending on the wheel type and dresser type, the wheel diameter, wheel width and the
maximum wear values of the dresser tools are checked. If the max. is exceeded, an alarm is
issued and the machining stops. For standard wheels, the diameters of reference points 1
and 2 are checked. For free contours, the minimum reference point is determined used for
monitoring.

13.4.11.4 Calculating grinding wheel reference points for standard contours - CYCLE439

Programming
CYCLE439

There are no parameters.

Function

Depending on wheel type and dressing angle ($TC_TPGB8) the reference points of the wheel
(1 - 6) under 0 degrees is computed.

Turning, milling, grinding, nibbling
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Startup grinding cycles

13.4.12

13.4.121

Programming

Parameter

Function

13.4 Setup cycles
Auxiliary cycles
Roll speed for rotating dresser - CYCLE421
CYCLE421(SUG, SUGV, ABRICHTER)
Table 13- 14 Parameters of CYCLE421
Parameter Data Type Meaning
GWPS REAL GWPS of the wheel
SUGV REAL Ratio of the peripheral speeds between dressing roll and
wheel
ABRICHTER INT Dresser number

Depending on the GWPS ratio between the dresser and wheel, a speed for the dresser is
computed and output.

The cycle is the master for the user, because it must be modified by special value outputs, if
applicable. Internally, the spindle number of the wheel ($TC_TPG1) and the GWPS ratio are
evaluated and stored in the dresser.

The cycle can also be used for retracting or positioning the dressing tool. The call up always
takes place after the computed selection of the tool at a lifting or retraction position. The user
must ensure that the movement of the dresser is possible at this location. In the example,
NC spindles and spindles with a fixed speed are implemented. In the case of a fixed speed,
the speed values are in GUDs _GC_PARR][6...8] for the 3 possible dressers. In this case, the
GWPS of the grinding wheel is adapted. If both spindles are NC-controlled, the speed of the
dresser is calculated and, if applicable, limited. In this case, an operation message appears
just as for the grinding wheel. The dressing process takes place despite this.
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Startup grinding cycles

13.4 Setup cycles

13.4.12.2 Switching off the rotating dresser - CYCLE422

Programming
CYCLE422(LHUB, ABRICHTER)

Parameter
Table 13- 15 Parameters of CYCLE422
Parameter Data Type Meaning
LHUB INT Last stroke active
ABRICHTER INT Dresser number
Function

The rotating dresser is switched off or reduced to a basic speed.
The cycle is the master for the user, because the procedure is technology-dependent.

Variable LHUB indicates that it is the last dressing stroke. The user can therefore decide
whether to execute the switching operation every time or only on the last stroke. If dressing
tools are used repeatedly (shoulder + diameter), this must be decoded by the user. In the
example, the rotating dresser is switched to a safety speed, if a value is stored in the
dresser.

13.4.12.3 Switching on coolant for dresser - CYCLE423

Programming

CYCLE423(ABRICHTER)
Parameter
Table 13- 16 Parameters of CYCLE423
Parameter Data Type Meaning
ABRICHTER INT Dresser number
Function

Depending on the type of dresser, the coolant for the wheel (spindle) or dresser is switched
on. The cycle is the master for the user, because the procedure is machine-dependent.

Turning, milling, grinding, nibbling
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Startup grinding cycles

13.4 Setup cycles

13.4.12.4 Switching off coolant for dresser - CYCLE423

Programming

CYCLE424(LHUB, ABRICHTER)

Parameter
Table 13- 17 Parameters of CYCLE424
Parameter Data Type Meaning
LHUB INT Last stroke active
ABRICHTER INT Dresser number
Function

Depending on the type of dresser, the coolant for the wheel (spindle) and dresser is switched
off. The cycle is the master for the user, because the procedure is machine-dependent.

Variable LHUB indicates that it is the last dressing stroke. The user thus has the capability to
decide whether he will carry out the switching procedure each time or only during the last
stroke. If dressing tools are used repeatedly (shoulder + diameter), this must be decoded by

the user.

13.4.12.5 Output of the GWPS limit - CYCLE425

Programming

CYCLE425(MAXN)
Parameter
Table 13- 18 Parameters of CYCLE425
Parameter Data Type Meaning
MAXN REAL Maximum permissible speed
Function

The maximum value of the currently permitted speed is transmitted to the cycle in order to
forward, if applicable, the value to a monitoring device (monitoring of the set speed). To this
end, a spindle number must be assigned in the tool.

Turning, milling, grinding, nibbling
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Startup grinding cycles

13.4 Setup cycles

For machines without NC spindles, it is possible to use a computation of the necessary
speed with a spindle number < 0 if the cycle CYCLE425 is available. In this case, the
CYCLE425 receives the computed and limited speed. At this point, the user can now give
this speed to groups or directly to an external actuator (M functions, etc.). The user must
then assign the speed set, which may deviate from the required speed, to parameter
_GC_PARR[5]. In this way, the dressing cycle can compute, for example, the necessary
dressing feedrate in mm/rev using the correct speed.

13.4.13 Manual grinding - CYCLE419, CYCLE448

Functionality

The manual grinding function is for grinding (finish-grinding) using a handwheel. This
function does not require a workpiece program.

The control performs the oscillating movement of the axis (axes), if this is required.

Prerequisite for the cycles

The calculation resolution in MD10200 $MD_INT_INCR_PER_MM (calculation resolution for
linear positions) (MD10210 $MD_INT_INCR_PER_DEG (calculation resolution for angular
resolution)) must be at least 10 times higher than the input resolution in the display MD203
DISPLAY_RESOLUTION (display resolution) or MD204 DISPLAY_RESOLUTION_INCH
(display resolution for inch dimension system).

The calculation resolution is taken into account when determining the starting position for
grinding.

Turning, milling, grinding, nibbling
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Startup grinding cycles

13.4.13.1

Programming

Manual grinding - CYCLE419

13.4 Setup cycles

CYCLE419(MODE, TOOL, EDGE, ALPHA, SUG, N, REVPOS11, REVPOS12, DT11, DT12,
FEED1, REVPOS21, REVPOS22, FEED2)

Table 13- 19 Parameter CYCLE419

Parameter

Data
Type

Meaning

MODE

INT

Mode of the oscillating movements:

0 - no function

1 - infeed of 1st geo axis, no oscillation

2 - infeed of 2nd geo axis, no oscillation

3 - infeed of 3rd geo axis, no oscillation

11 - infeed of 1st geo axis, oscillation 2nd/3rd
12 - infeed of 2nd geo axis, oscillation 1st

13 - infeed of 3rd geo axis, oscillation 1st

21 - infeed of 1st geo axis, oscillation 2nd

22 - infeed of 2nd geo axis, oscillation 1st/3rd
23 - infeed of 3rd geo axis, oscillation 2nd

31 - infeed of 1st geo axis, oscillation 3rd

32 - infeed of 2nd geo axis, oscillation 3rd

33 - infeed of 3rd geo axis, oscillation 1st/2nd
3. Geo axis can only be selected, if present.

TOOL

INT

Tool

EDGE

INT

Cutting edge

ALPHA

REAL

Swivel angle of the tool

GWPS

REAL

Grinding wheel peripheral speed

N

REAL

Workpiece speed

REVPOS11

REAL

1. Reversal point of the 1st reciprocating axis

REVPOS12

REAL

2. Reversal point of the 1st reciprocating axis

DT11

REAL

Dwell time at the 1st reversal point of the 1st

reciprocating axis (in revolutions for cylindrical grinding
and in seconds for surface grinding; value <0 results in

intermittent grinding)

DT12

REAL

Dwell time at the 2nd reversal point of the 1st

reciprocating axis (in revolutions for cylindrical grinding
and in seconds for surface grinding; value <0 results in

intermittent grinding)

FEED1

REAL

Feedrate of the 1st reciprocating axis

REVPOS21

REAL

1. Reversal point of the 2nd reciprocating axis

REVPOS22

REAL

2. Reversal point of the 2nd reciprocating axis

FEED2

REAL

Feedrate of the 2nd reciprocating axis in in mm/stroke of

the 1st reciprocating axis, if a 2nd reciprocating axis is

possible (surface grinding). If the value <0, the end points

of the 1st reciprocating axis are not passed
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Startup grinding cycles

13.4 Setup cycles

Function

Sequence

Note

The parameters for the 2nd reciprocating axis are only present optionally if there are 3
geometry axes! For the two reciprocating axes, the reversing points can be taken over using
a softkey (e.g. "Position 1 X").

The cycle is only used for manual grinding using a handwheel.

While the cycle is running, it is possible to pause it, dress, and terminate it. (During surface
grinding, cancellation takes effect at the next reversing point. Cancellation is possible at any
time during cylindrical grinding.)

On termination and pausing the infeed axis moves to the return position. This is done by
moving over the starting points of the cycle, i.e. during oscillation in Z (cylindrical grinding),
movement is initially to the Z starting point and is then canceled in X. The same sequence is
executed on resumption of grinding, first to the X return position and then to the starting point
Z.

13.4.13.2 Auxiliary cycle for level cancel during program control - CYCLE448 (flat and cylindrical
grinding)

Programming

420

CYCLE448(MODE, REVPOS11, REVPOS12, DT11, DT12, FEED1, REVPOS21,
REVPOS22, FEED2, INFEED, INFEEDSPEED, INFEEDEND, INFEEDMODE,
FEED2MODE, N_AUSFEUER, GAP)
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13.4 Setup cycles

Parameter
Table 13- 20 Parameter CYCLE448

Parameter Data Type | Meaning

MODE INT Mode of the oscillating movements:

0 - no function

1 - infeed of 1st geo axis, no oscillation

2 - infeed of 2nd geo axis, no oscillation

3 - infeed of 3rd geo axis, no oscillation

11 - infeed of 1st geo axis, oscillation 2nd/3rd
12 - infeed of 2nd geo axis, oscillation 1st

13 - infeed of 3rd geo axis, oscillation 1st

21 - infeed of 1st geo axis, oscillation 2nd

22 - infeed of 2nd geo axis, oscillation 1st/3rd
23 - infeed of 3rd geo axis, oscillation 2nd

31 - infeed of 1st geo axis, oscillation 3rd

32 - infeed of 2nd geo axis, oscillation 3rd

33 - infeed of 3rd geo axis, oscillation 1st/2nd
3. Axis can only be selected, if present
REVPOS11 REAL 1. Reversal point of the 1st oscillating axis
REVPOS12 REAL 2. Reversal point of the 1st oscillating axis

DT11 REAL Dwell time at the 1st reversal point of the 1st reciprocating axis
(in revolutions for cylindrical grinding and in seconds for surface
grinding; value <0 results in intermittent grinding)

DT12 REAL Dwell time at the 2nd reversal point of the 1st reciprocating axis
(in revolutions for cylindrical grinding and in seconds for surface
grinding; value <0 results in intermittent grinding)

FEED1 REAL Feedrate of the 1st oscillating axis
REVPOS22 REAL 2. Reversal point of the 2nd reciprocating axis
FEED2 REAL Feedrate of the 2nd reciprocating axis in in mm/stroke of the 1st

reciprocating axis, if a 2nd reciprocating axis is possible
(surface grinding). If the value <0, the end points of the 1st
reciprocating axis are not passed

INFEEND REAL Infeed at the reversal point
INFEEDMODE INT Infeed mode at the reversal point:
0 - both sides
1 - Start
-1-End
FEED2MODE INT Infeed mode at reversing point X for Z:
0 - both sides
1 - Start
-1-End
N_AUSFEUER INT Number of sparking out strokes
GAP INT Grinding-in-air infeed active for deactivation and activation of

the structure-borne noise sensor during infeed

Turning, milling, grinding, nibbling
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Startup grinding cycles

13.4 Setup cycles

13.4.13.3 Auxiliary cycle for level cancel during program control - CYCLE449 (cylindrical

grinding)

Programming

CYCLE449(MODE, ZKA, REVPOS11, REVPOS12, DT11, DT12, FEED1, INFEEDEND)

Parameter

Table 13- 21 CYCLE449 parameters

Parameter

Data
Type

Meaning

MODE

INT

Mode of the oscillating movements:

0 - no function

1 - infeed of 1st geo axis, no oscillation

2 - infeed of 2nd geo axis, no oscillation

3 - infeed of 3rd geo axis, no oscillation

11 - infeed of 1st geo axis, oscillation 2nd/3rd
12 - infeed of 2nd geo axis, oscillation 1st

13 - infeed of 3rd geo axis, oscillation 1st

21 - infeed of 1st geo axis, oscillation 2nd

22 - infeed of 2nd geo axis, oscillation 1st/3rd
23 - infeed of 3rd geo axis, oscillation 2nd

31 - infeed of 1st geo axis, oscillation 3rd

32 - infeed of 2nd geo axis, oscillation 3rd

33 - infeed of 3rd geo axis, oscillation 1st/2nd
3. Axis can only be selected, if present

ZKA

INT

Direction

REVPOS11

REAL

1. Reversal point of the 1st oscillating axis

REVPOS12

REAL

2. Reversal point of the 1st oscillating axis

DT11

REAL

Dwell time at the 1st reversal point of the 1st oscillating
axis (in revolutions if an NC spindle)

DT12

REAL

Dwell time at the 2nd reversal point of the 1st oscillating
axis (in revolutions, if an NC spindle)

FEED1

REAL

Feedrate of the 1st oscillating axis

INFEEND

REAL

End point of the infeed

422
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Data Backup and Series Machine Start-Up 1 4

14 .1 Data Backup

You have the following options for backing up user data in the control system:
® [nternal

Data are backed up internally on the control system.
e External

Data can be backed up externally using the following methods:

- PG/PC

— CompactFlash Card (customer CF card)

— USB-FlashDrive (USB drive)

Note
Archiving/data backup
It is recommended to back up the internal SINUMERIK memory on the

CompactFlash card regularly. The backed up data can then be retransferred into the
SINUMERIK later on. This way the previous status of the unit is restored.

14.1.1 Internal data backup

The data of the limited-buffered memory must be saved via a backup copy to the permanent
memory of the control system. This backup is performed internally and is always necessary if
the control system is switched off for longer than 60 hours.

Recommendation: After changing important data, it is recommended to carry out a data
backup immediately.

Note

If the backup time has elapsed, you will be able to read in a commissioning archive file
approximately 10 minutes after switching on the control system.

Note

During the data backup, an image of the limited-buffered memory is produced and stored in
the permanent memory. A backup of selected data (e.g. only machine data and no
workpiece programs) is not possible.
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Data Backup and Series Machine Start-Up

14. 1 Data Backup

Performing an internal data backup

0

SHIFT

SYSTEM
A
ALARM

Save
data

oK

In the <SYSTEM> operating area, press the "Save paramet." softkey (at least protection
level 3 required).

Click "OK" to confirm the messages that follow.

Note

While the internal data backup is running, the control system must neither be operated, nor
be turned off.

Note

Drive machine data is not included within the internal data backup process. This data is
permanently backed up to the CompactFlash Card system.

For data management purposes, the drive machine data can be saved to the following
location: <SYSTEM> operating area > "Startup files" > "802D data" > "Startup archive
(Drive/NC/PLC/HMI)" directory > "Drive machine data".

Loading internally backed-up data

424

® Boot the control system in the commissioning mode "Reload saved user data".

e [f data are lost from the buffer memory, the data saved in the permanent memory will
automatically be reloaded to the memory on POWER ON.

Note

Message "4062 Data backup copy has been loaded" is displayed on the screen.

Note

The password will have to be entered again after the control system with the backed up data
has been powered up.
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Data Backup and Series Machine Start-Up

14.1.2 External data backup

In addition to an internal data backup, the user data of the control system can also be saved
externally.

14.1 Data Backup

The following possibilities exist for external data back-up:

® External data backup to CompactFlash Card (customer CF card)

® External data backup to USB-FlashDrive (USB drive)

® External data backup using the RCS802 tool (contained in the Toolbox).

This requires a PG/PC Data backup can be performed via the following interfaces:

V24/RS232 interface

Ethernet interface

An external data backup should be performed if major data changes have been made or
always at the end of the commissioning.

For complete external data backup of a machine, it is enough to create the series startup file.

Variants of external data backup

1. Reading out the data completely: Series startup (Page 428)

2. Files are read out area by area.

The following user data can be selected in the <SYSTEM> opeating area using the
function "Startup files" > "802D data" as single files:

Note

Sag compensation is ONLY listed if the associated function has been activated.

Data in the text format

Machine data

Setting data

Tool data

R parameters

Zero Offset

Leadscrew error compensation
Sag compensation

Global user data

Start-up archive (Drive/NC/PLC/HMI)

Drive machine data
NC data

Turning, milling, grinding, nibbling
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Data Backup and Series Machine Start-Up

14. 1 Data Backup

— NC directories

— Display machine data

— Leadscrew error compensation
— Sag compensation

— PLC project

— HMI data and applications
PLC project (*.PTE)

File for license key

3. The following data can also be backed up in the <PROGRAM MANAGER> operating
area:

— CMA cycles machine manufacturer
— CST Siemens cycles

— CUS user cycles

— MPF main programs

- SDB

— SPF subprogram files

14.1.2.1 External data backup via CompactFlash Card or USB-FlashDrive

The same data as saved via the serial interface can be backed up to the CompactFlash Card
or the USB-FlashDrive.

The data to be backed up is selected via the <SYSTEM> operating area > "Startup files" >
"802D data" > "Copy".

Select "Customer CF card" and "Paste" or "USB drive" and "Paste" to save the data to the
card.

14.1.2.2 External data backup via the RS232/Ethernet interface

Note
Never connect or disconnect the RS232 cable when the PCU is connected to the mains.

The settings of the RS232 interface of the 802D sl and the COM interface on the PG/PC
must be identical.

Storing the startup archive in the PG/PC (transfer from the control into the PC)
See Section Series startup (Page 428)
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Data Backup and Series Machine Start-Up

14.1 Data Backup

Data backup in the <SYSTEM> operating area > "Startup files" > "802D data"

In PG/PC directory "802 Data" directory "Data", individual files can be copied from the
control and stored in a directory on the PG/PC.

Data backup in the <PROGRAM MANAGER> operating area

In PG/PC directory "802 Data" directory "NC drive", individual files can be copied from the
control and stored in a directory on the PG/PC.

References
SINUMERIK 802D sl "Operation and Programming", chapter "Data backup"

14.1.3 Data backup in case of backlight failure

In case of failure of the backlight of the control system, menu-assisted operation is no longer
possible.

The following operating sequence describes how you can backup data externally in this
situation.

Operating sequence
1. Insert the CompactFlash card into the slot on the front of the control.
2. Switch the control on.
3. Wait until the control has booted.

The LEDs on the operator panel CNC RDY (green) and NC (yellow) show the status
"Ready for operation".

4. Press the <CTRL + S> key combination.
The external data backup starts.

The series start-up archive (Drive/NC/PLC/HMI) is exported with the most recent data
onto the CompactFlash card with the name "802Dslibn.arc".

During output, the red and green LEDs flash at a rate of approx. 0.5 Hz on the status and
error display (LEDs of the operator panel CNC).

5. Wait until the flashing stops and the LED displays are in the original state. Only then is
the writing to the CompactFlash card complete.

6. The write operation has been completed.

Pull the CompactFlash card out of the slot on the front of the control.
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Data Backup and Series Machine Start-Up

14.2 Series machine startup

14.2 Series machine startup

Functionality

The aim of standard commissioning is:

After a first commissioning, putting a further control on the same type of machine into the
same state as after first commissioning;

or

Putting a new control into the original state as easily as possible in case of service
(hardware replacement).

Start-up archive (Drive/NC/PLC/HMI)
The start-up archive (Drive/NC/PLC/HMI) has the following selectable content:

Requirements

Drive machine data

NC data

NC directories

Leadscrew error compensation

Sag compensation

Note

Sag compensation is ONLY listed if the associated function has been activated.

PLC project (*.PTE)
HMI data and applications

A standard commissioning can be performed via the following interfaces for data transfer
from/to the control:

428

User CompactFlash Card (customer CF card) in the slot at the front of the control.
USB-FlashDrive (USB drive) on the control system

PG/PC with V24 interface or Ethernet interface.

In the PG/PC, the RCS802 tool must be used.

Turning, milling, grinding, nibbling
Operating Instructions, 11/2012, 6FC5397-0CP10-8BAO



Data Backup and Series Machine Start-Up

14.2 Series machine startup

Sequence with CompactFlash card

1. Generating a series startup file on the CompactFlash card:

CompactFlash card must be inserted in the slot on the front of the control.
The control system requires the password for protection level 2.

Select the "Start-up archive (Drive/NC/PLC/HMI)" line in the <SYSTEM> operating
area > "Start-up files" > "802D data" and copy to the clipboard with "Copy". Select the
"Customer CF card" softkey to display the content of the inserted card. If you select
the "Paste" softkey and then enter the name for the archive file, the data relating to the
series machine startup will be generated on the card.

2. Importing the series startup file from the CompactFlash card into the SINUMERIK 802D sl

The CompactFlash card must be inserted!
The control system requires the password for protection level 2.

In the <SYSTEM> operating area, in "Start-up files" > "Customer CF card", select the
line containing the archive required and use "Copy" to paste the data onto the
clipboard. Select the "802D data" softkey and choose the line "Startup archive
(Drive/NC/PLC/HMI)". The series machine startup (commissioning) is transferred into
the control system with the "Paste" softkey.

Confirm the start of series machine startup (commissioning) in the display shown on
the control system after importing starts.

A warm restart of the NC/PLC is performed several times during the series machine
startup (commissioning). At the end of the series commissioning, the complete control
system is rebooted. After an error-free series commissioning, the control system will
be in a fully configured operating state.

USB-FlashDrive sequence

1. Generating a series startup file on the USB-FlashDrive:

The USB-FlashDrive must be inserted into the USB plug (USB interface X10) at the
rear of the control system's CNC operator panel (PCU).

The control system requires the password for protection level 2.

Select the "Start-up archive (Drive/NC/PLC/HMI)" line in the <SYSTEM> operating
area > "Start-up files" > "802D data" and copy to the clipboard with "Copy". Select the
"USB drive" softkey to display the contents of the inserted card. If you select the
"Paste" softkey and then enter the name for the archive file, the data relating to the
series machine startup will be generated on the card.

2. Importing the series startup file from the USB-FlashDrive into the SINUMERIK 802D sl

The USB-FlashDrive must be inserted!
The control system requires the password for protection level 2.

In the <SYSTEM> operating area, select "Startup files" > "USB drive" and choose the
line containing the archive required. Then use "Copy" to paste the data onto the
clipboard. Select the "802D data" softkey and choose the line "Startup archive
(Drive/NC/PLC/HMI)". The series machine startup (commissioning) is transferred into
the control system with the "Paste" softkey.
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14.2 Series machine startup

Confirm the start of series machine startup (commissioning) in the display shown on
the control system after importing starts.

A warm restart of the NC/PLC is performed several times during the series machine
startup (commissioning). At the end of the series commissioning, the complete control
system is rebooted. After an error-free series commissioning, the control system will
be in a fully configured operating state.

Sequence with PC (RCS802)

Creating the start-up archive (Drive/NC/PLC/HMI) in the PG/PC (transfer from the control
to the PC):

430

1.

Make the connection between the PG/PC (RCS802) and the control. The control
system requires the password for protection level 2.

In the directory tree of the RCS802, open Control 802 > 802D data (A:), and select the
directory Start-up archive (drive/NC/PLC/HMI). Click "Copy" in the context menu (right
mouse button).

Select the target directory on the PG/PC in the directory tree and insert the startup
archive with "Paste" in the context menu.

Importing series startup file from PG/PC into the control

Make the connection between the PG/PC (RCS802) and the control. The control
system requires the password for protection level 2.

In the directory tree of the RCS802, select the commissioning archive to be
transferred, right-click to access the context menu, and click "Copy".

In the directory tree of the RCS802, open Control 802 > 802D data (A:), and select the
directory Start-up archive (drive/NC/PLC/HMI). Click "Paste" in the context menu (right
mouse button).

The series commissioning then commences. A warm start of the NC/PLC is performed
several times. At the end of the series commissioning, the complete control system is
rebooted. After an error-free series commissioning, the control system will be in a fully
configured operating state.
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Introduction

The control can be updated using the CompactFlash card in the slot on the front of the
control.

Note

Backup/archive the data of the control system (Drive/NC/PLC/HMI) before you start the
update!

See section Data Backup and Series Machine Start-Up (Page 423).

Requirements
® The control system is switched off.
® Control system BIOS version 00.00.03.03 or higher.

® You must have installed and started the RCS802 tool from the current toolbox on the
PG/PC.

Use the RCS802 tool to write an "802Dsl.upd" image file to the CompactFlash Card.

Operating sequence for updating with the RCS802 tool
1. In the menu select "File" > "Write CF card".

The following dialog form opens:
Restore drive from image LI

Here you can restare a CF-Card from an image file.
Select the image file and the diive you want to restore

Image file: ISD2Dsl.upd _I
Dirive/CF-card; IG:\J _I

Figure 15-1 Restore drive from image

2. Select the "802Dsl.upd" image file and choose the CompactFlash Card drive as the
target.

3. Click "Start".
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Update

Wait until the write process is complete and click "OK".

Note

Do not insert the CompactFlash Card into the slot on the front of the control system at
this stage.

5. Switch the control on.

7.
8.
9.

After the control system has been powered up, check whether the general machine data
MD11210 $MN_UPLOAD_MD_CHANGES_ONLY = fH.

Switch the control off.
Insert the CompactFlash Card into the slot on the front of the control system.

Switch the control system back on again.

10.Follow the prompt for the update process.

Press any button to start the update process.

Note

You can choose not to do this by switching off the control system and then removing the
CompactFlash Card.

The update process begins.

11.0nce the update process is complete, you will be prompted to switch off the control

system and remove the CompactFlash Card.

Follow the instructions.

12.Switch the control on.

The control system powers up with the new software version.

The update is complete.

13.Load the backed up/archived data into the control.

432

Note

You will usually have to perform the following additional steps:

o Reload SIEMENS cycles and SGUD (note: operating errors may result in loss of
datal).

o Update the firmware for SINAMICS components.
e You may also need to modify the user PLC program!
In view of this, it is important to take into account the update instructions for the software

version in all cases. If you have any questions relating to the update instructions, please
contact the hotline (see the "Technical Support"section in the preface for details).

Turning, milling, grinding, nibbling
Operating Instructions, 11/2012, 6FC5397-0CP10-8BAO



Licensing in SINUMERIK 802D sl 1 6

16.1 Licensing in SINUMERIK 802D sl
SINUMERIK 802D sl licensing

The PCU software on the CNC operator panel (PCU) has already been licensed in the
factory before delivery.

Depending on requirements, factory licensing is available for the following technologies:
o SINUMERIK 802D sl T/M Value/Plus/Pro

e SINUMERIK 802D sl G/N Plus/Pro

e SINUMERIK 802D sl C/U Pro

With SW1.4 Service Pack 5 and higher, the following "under license" functions can be
purchased for the SINUMERIK 802D sl pro:

e Gantry axes

® Sag compensation and angularity error compensation

® Master/Slave

® Drive variables

® Manual Machine Plus Turning, available for the SINUMERIK 802D sl T/M Plus/Pro
These functions must be activated on the control system via the HMI user interface.

Section Activating optional functions (Page 437) describes how to activate these licensed
functions on the control system.

Note

Subsequent licenses can be obtained via the Web License Manager (Page 434).

Internet:http://www.siemens.com/automation/license
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16.2 Web License Manager
16.2 Web License Manager
16.2.1 Web License Manager

By using the Web License Manager, you can assign licenses to hardware in a standard Web
browser. To conclude the assignment, the License Key must be entered manually at the
control system via the HMI user interface.

Internet address

The Internet address of the Web License Managers is:
http://www.siemens.com/automation/license

16.2.2 Assigning licenses

Requirements

The following prerequisites must be met in order to assign a license to a piece of hardware
via direct access and HMI user interface:

® The control system is powered up.

® The login data for direct access (e.g. per Col) is available:
— License number
— Delivery note number

e Type of control system

e "CF card serial number" from the CompactFlash Card system
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Licensing in SINUMERIK 802D s/

16.2 Web License Manager

Operating sequences

1. Establish the "CF card serial number" and the software designation via the HMI licensing
dialog: <SYSTEM> operating area > "Service display" > "Version" > "License key".

\ |RefP0im
BOARD : SZV55BMBO031 - 6FC5378-BAABB-3AR0
Hardware-Version: 62.60.08.00
Hardware-Revision: B
Software: BBZD s1 T/MZpro.l18Version: a1
.04.685.80
InternalVersion: 61.468.33.00

BIDS-Yersion: 60.66.03.81

Enter the licence key to activate the option?

The option is activated after Restart!?

CF card serial number: B80A601011108660B46698
Order NHo. of the HCU module: BFC5818-3YG14-5YAD

Cancel

v

| | = a3

Figure 16-1 "CF card serial number"

Note

Ensure that the "CF card serial number" displayed is also really the one you want to make
the assignment for. The assignment of a license to a piece of hardware cannot be
reversed via the Web License Manager.

2. Go to the Internet page of the Web License Manager:

http://www.siemens.com/automation/license

3. Login via "Direct access":
— License number
— Delivery note number
4. Follow the additional instructions in the Web License Manager.
5. Atthe end of the process, the Web License Manager shows the license key.
The following options are now available:
— Note down the key.
— Save it in a PDF file.
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16.2 Web License Manager

6. After completing the assignment process, enter the License Key displayed on the Web
License Manager into the licensing dialog of the HMI user interface.

In the <SYSTEM> operating area, select "Service display" > "Version" > "License key".

‘\ ‘ Ref Point
BOARD : 5ZVS5BMBBA31 - GFC5370-BANBB-3ANG
Hardware-Yersion: B2 .88 .08.00
Hardware-Revision: B
Softuware: 882D =1 T/MZpro.1B8Version: a1
.84 .85 .86
InternalVersion: 61.468.33.608

BIOS-Version: 00.00.83.601

Enter the licence key to activate the option?

The option is activated after Restart!?

CF card serial number: B80801611100080046698
Order Ho. of the HCU module: BFC5818-3YG14-5YAO

Cancel

v
oK

Figure 16-2 License key

7. Press the "OK" softkey to confirm the entry for the new license key.

8. Activate (Page 437) the optional functions.

Turning, milling, grinding, nibbling
436 Operating Instructions, 11/2012, 6FC5397-0CP10-8BA0



Licensing in SINUMERIK 802D s/
16.3 Activating optional functions

16.3 Activating optional functions

Operating sequence

SYSTEM
JA
ALARM
Service
display
; In the <SYSTEM> operating area, select "Service display" > "Version".
Version
AL | MR
]
HHMI
BOARD : SZVY55BMBBB31 - BFCS5370-BARDBE-3AR0 ﬁ details
Harduare-Version: 62 .66.80.88
Harduare-Revision: B e ——
key
Software: 882D =1 T/M pro
Yersion: 81.64.85.08
InternalVersion: 81.48.38.08 Upitlass
BIOS-Yersion: 60.66.83.81
HHMI-Version: B85.86.27 .88
Base Systen 67.18.88 8%/91/89
Humeric ContSI6G7.168.00E 67.160.88 23/03/09
HCKS88Zd-tn3 67.18.80 B3/23/09
PLC System E B4.685.86 Z8/81/09
PLC Application :
Hannelore_Mitzeichnen_mod_RF_B82Z_82_89 .ptp
11:27 Bz/82/208%
Subroutine Library 882D s1 VYBZ.08.18
L1 Save
| | 2% as...
Service Service Service Service Service Servo v q
axes drives ext. bus control overview Trace srsien
Figure 16-3 Version data
Note
The versions shown on the version screen provide an example of what you may find.
" H "
O Press "Options".
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16.4 Internet links

O

SELECT

AN
\ ‘ AR

Jon

Dption Set Licensed !'
Synchronous axes pair (GANTRY)
6FC5800-BAMBZ-8YBA E. (]
Master/slave for drives
BFC5800-BAMA3-BYBA [} (=]
Analysis of internal drive values
E6FC5800-BAM41-8YBA a =]
Sag compensation, nulti-dinensional
6FC5800-BAMS5-0YBA =} ]
i HCK reset
HManual machine plus (BBZDs1)
6FCS808-PAPA7-AVBA ] u (po?
= <«

‘ ‘ Back

RSt

Figure 16-4 Options

Set the licensed options.

NCK reset s

(p0) rese Press "NCK reset". A warm restart is triggered on the control system.
The licensed options are set and can be used.
Note
If an option is activated without a valid license, alarm 8081 is output: "1 option(s) that has
(have) not been licensed using a license key was (were) set". It will not be possible to
operate the machine as normal.

16.4 Internet links
Overview of Internet links used:

No. Topic Address

Web License Manager http://www.siemens.com/automation/license
2 Siemens A&D Mall: Customer login http://mall.automation.siemens.com/
3 Download server http://software-download.automation.siemens.com
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16.5 Import licensing terms

16.5 Import licensing terms

The terms below are important for understanding the license management of SINUMERIK
software products.

Term Description

Software product "Software product” is generally used to describe a product that is installed on a piece of
hardware to process data. Within the license management of SINUMERIK software products,
a corresponding license is required to use each software product.

Hardware In the context of license management of SINUMERIK software products, "hardware" refers to
the component of a SINUMERIK control system to which licenses are assigned on the basis
of its unique identifier. License information is also saved to remanent memory on this
component.

¢ SINUMERIK 802D sl: CompactFlash Card system

License A license gives the user a legal right to use the software product. Evidence of this right is
provided by the following:

e Col (Certificate of License)
e License key

CoL The Col is the proof of the license. The product may only be used by the holder of the
(Certificate of License) license or authorized persons. The ColL includes the following data relevant for the license
management:

e Product name
e License number
e Delivery note number

e Hardware serial number
Note:

The hardware serial number is only found on a system software CoL or is only available if a
bundled license was ordered, in other words the system software included options.

License number The license number is the feature of a license that is used for its unique identification.

CompactFlash Card The CompactFlash Card system represents, as the carrier of all the retentive data of a

system SINUMERIK solution line control system, the identity of this control system. The
CompactFlash Card system includes the following data that is of relevance to license
management:

e Hardware serial number

e License information including the License Key

Hardware serial number The hardware serial number is a permanent part of the CompactFlash Card system. It is used
to identify a control system uniquely. The hardware serial number can be determined by:

o Col (see: Certificate of License > "Note")

e HMI user interface (SYSTEM operating area > "Service display" > "Version" > "License
keyll)
e Printing on the CompactFlash Card system

License key The License Key is the "technical representative" of the sum of all the licenses that are
assigned to one particular piece of hardware, which is uniquely marked by its hardware serial
number.
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16.5 Import licensing terms

Term Description
Option One option is a SINUMERIK software product that is not contained in the basic version and
which requires the purchase of a license for its use.
Product A product is marked by the data below within the license management of SINUMERIK
software products:
e Product designation
e Order number:
e License number
Turning, milling, grinding, nibbling
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Technical data

171 technical specifications

User data memory
CompactFlash card, type 1 (CF card)

Connected loads of the PCU

Table 17-1  Connected loads

Supply voltage

24 V DC (permissible range: 20.4...28.8 V)

Ripple

3.6 Vpp

Current consumption from 24 V

Basic configuration
typically 1.5 A (inputs/outputs open)

Power loss max. 50 W
e CNC operator panel (PCU) with full CNC
keyboard SSW
e Machine control panel max. 11 W
e PP72/48 1/0 module
Starting current, total 5A
Dimensions and weight
Table 17-2 Dimensions and weight
CNC operator panel (PCU)
Dimensions W x H x D (mm) 310 x 330 x 85

310 x 330 x 101 with MCPA module

Weight [g]

approx. 4,900

Full CNC keyboard (horizontal format)

Dimensions W x H x D (mm)

310 175 32

Weight [g]

approx. 1,700

Full CNC keyboard (vertical format)

Dimensions W x H x D (mm)

172 x 330 x 32

Weight [g]

approx. 1,700

Machine control panel

Dimensions W x H x D (mm)

170 x 330 x 128

Weight [g]

approx. 1,500
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17.1 technical specifications

Torque

Colors

442

PP72/48 1/0 module

e with mounting plate

Dimensions W x H x D (mm) 194 x 325 x 35
Weight [g]
e without mounting plate e approx. 300

approx. 1,200

MCPA module

Dimensions W x H x D (mm)

89 x 205 x 68

Weight [g]

approx. 300

Note

Mounting the CNC operator panel (PCU), machine control panel and full CNC keyboard

The maximum permissible tightening torque for the fixing screws is 1.8 Nm and this value

must not be exceeded.

Table 17-3 Colors

CNC operator panel (PCU),
machine control panel (MCP)
and full CNC keyboard

SIEMENS COLOR Anthracite 614, STRUCTURE 39, VDI 3400

Button background

Mid-gray buttons

Light Basic 700 or

Dark buttons

Medium Basic 701

Yellow buttons

Pantone Yellow

Blue buttons

RAL 6034

Red buttons

Pantone 185 U

Green buttons

Pantone 345 C

Icons

RAL 9017

Button foreground

Univers S55/57
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Technical data

Table 17- 4  Digital inputs of the PP72/48 1/0 module

17.1 technical specifications

Digital inputs of the PP72/48 1/0 module (as per IEC 1131-2/DIN EN 61131-2, type 2 characteristic)

Number of inputs

24 each per terminal strip converter

parameters min. Standard Maximum Nominal
Voltage with high level (Un) 15V R 30V 24V
Input current Iin at Un 2 mA - 15 mA -

Voltage with low level (UL) -30V - 5V ov
Signal delay time TpxL 2 0.5 ms - 3ms -

) Supply voltage of the digital inputs
typical output voltage: Vcc - lout * Ron

time.

Vcc: current operating voltage (P240UTnT) to X111, X222, X333: Pin 2
2) In addition, take into account the PROFIBUS-DP communication time and the application cycle

Incorrect connection causes neither high level nor destruction of the inputs.

Table 17-5 Digital outputs of the PP72/48 I/O module

Digital outputs of the PP72/48 (as per IEC 11312/DIN EN 611312)

Number of outputs 16 each per terminal strip converter
parameters min. Standard Maximum Nominal
Voltage with high level (Un) Vec-3V N Vce 24V
lout - - 0.25A -
Voltage with low level (UL) - - - Output
open

Leakage current at low level - 50 pA 400 pA -
Signal delay time TpHL 2 - - 0.5ms -
max. switching frequency 2 100 Hz - - -
e resistive load 2 Hz - - -

11 Hz - - -

e inductive load

e Lamp

1) Supply voltage of the digital outputs
typical output voltage: Vcc - lout * Ron
Vecc: Current operating voltage

Max. output current lout: 0.25 A

max. short-circuit current: 4 A (max. 100 s, Vcc =24 V)

Inner flow resistance Ron: 0.4 Q

2) In addition, take into account the PROFIBUS-DP communication time and the application cycle

time.

Incorrect connection causes neither high level nor destruction of the outputs.
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17.2 DMCZ20 technical data

General electric features:

e Galvanic isolation using optocouplers

Current limited to max. 0.25 A

Protection against:
— short-circuit
— Overtemperature

— loss of grounding

17.2 DMC20 technical data

Table 17- 6 Technical specifications of the DMC20

Automatic disconnection in case of undervoltage

Unit Value

Electronics power supply

Voltage Vbc 24 DC (20.4 - 28.8)
Current (without DRIVE-CLIQ or digital | Aoc 0,5

outputs)

PE/ground connection At the housing with M4/1.8 Nm stud

Weight kg 08

17.3 SMC10 technical data
Table 17-7 Technical data

Sensor Module Cabinet-Mounted SMC10 Designation Unit Value
6SL.3055-0AA00-5AAX

Electronics power supply

Voltage Vbc \Y 24 DC (20.4 — 28.8)
Current (without encoder system) Aoc A <0.20
Current (with encoder system) Anc A <0.35
Power loss W W <10
Specification

Transmission ratio () of the resolver = 0.5
Excitation voltage on the SMC10 when i=0.5 Vrms \% 41
Amplitude monitoring threshold (secondary Vrms \% 1
tracks) of the SMC10

Excitation voltage (cannot be parameterized) Vrms \% 41
Excitation frequency (synchronized to the current kHz 5to0 10
controller clock cycle)

PE/ground connection On housing with M4 / 1.8 Nm screw
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17.3 SMC10 technical data

Sensor Module Cabinet-Mounted SMC10 Designation Unit Value
6SL3055-0AA00-5AAX

Max. encoder cable length m 130
Weight kg 0.8
Degree of protection IP20 or IPXXB

Table 17-8 Max. frequency that can be evaluated (speed)

Resolver Max. speed resolver / motor
Number of poles Number of pole pairs | 8kHz/125 usec 4kHz/250 psec 2kHz/500 psec
2-pole 1 120,000 rpm 60,000 rpm 30,000 rpm
4-pole 2 60,000 rpm 30,000 rpm 15,000 rpm
6-pole 3 40,000 rpm 20,000 rpm 10,000 rpm
8-pole 4 30,000 rpm 15,000 rpm 7,500 rpm
The ratio between the ohmic resistance R and the inductance L (the primary winding of the
resolver) determines whether the resolver can be evaluated with the SMC10. See the
following diagram:
Minimum impedances
25
22
1,9 -
T
E 16
-
[0
e
& 1,3 -
[&]
-cC:’; 0 Range that is not permissib&
0,7 \
04 \\
0 10 20 30 40 50 60 70 80
Ohmic resistance R [Ohm]
Figure 17-1 Connectable impedances with an excitation frequency f = 5000 Hz
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17.4 SMCZ20 technical data

17.4 SMC20 technical data
Table 17-9 Technical specifications

Sensor Module Cabinet-Mounted SMC20 Designation Unit Value
6SL3055-0AA00-5BAX

Electronics power supply

Voltage Vbc \Y 24 DC (20.4 — 28.8)
Current (without measuring system) Aoc A <0.20

Current (with measuring system) Anc A <0.35

SSI baud rate kHz kHz 100

Power loss W w <10

Measuring system power supply

Voltage Vencoder \Y, 5V DC (with Remote Sense)
Current Aencoder A 0.35

Encoder frequency that can be evaluated fencoder kHz <500

PE/ground connection

On housing with M4 / 1.8 Nm screw

Weight kg 08
Degree of protection IP20 or IPXXB
17.5 SMC30 technical data
Table 17- 10 Technical specifications
Sensor Module Cabinet-Mounted SMC30 Designation Unit Value
6SL.3055-0AA00-5CAX
Electronics power supply
Voltage Vbe \Y 24 DC (20.4 — 28.8)
Current (without measuring system) Aoc A <0.20
Current (with measuring system) Aoc A <0.35
SSI baud rate kHz kHz 100 - 250
Power loss W w <10
Measuring system power supply
Voltage Vencoder \Y, 5V DC (with or without Remote
Sense) or Voc- 1V
Current Aencoder A 0.35
Encoder frequency that can be evaluated fencoder kHz <500
PE / ground connection On housing with M4 / 1.8 Nm screw
Weight kg 0,45
(Order No.
6SL3055-0AA00-5CA2 )
0,8
(Order No.
6SL3055-0AA00-5CA0, 6SL3055-
0AAOQ0-5CA1)
Degree of protection IP20 or IPXXB

) Remote Sense only at X520
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Technical data

Table 17- 11 Specification, measuring systems that can be connected

17.5 SMC30 technical data

Parameter Designation | Threshold Min. Max . Unit
High signal level UHaiff 2 5 \Y
(TTL bipolar at X520 or X521/X531)"

Low signal level ULaitf -5 -2 \Y
(TTL bipolar at X520 or X521/X531)"

Signal level high Un4 High 17 Vce \%
(HTL unipolar) Low 10 Vee v
Signal level low U High 0 7 \Y
(HTL unipolar) Low 0 2 v
High signal level Uit 3 Vee \
(HTL bipolar)?

Low signal level ULdite -Vee -3 Y,
(HTL bipolar)

High signal level UHaiff 2 5 \Y
(SSI bipolar at X520 or X521/X531)13)

Low signal level Uit -5 -2 Y
(SSI bipolar at X520 or X521/X531)13)

Signal frequency fs - 500 kHz
Edge clearance tmin 100 - ns
Zero pulse inactive time tLo 500 (taLo-BHi - thi)/2 9 ns
(before and after A=B=high)

Zero pulse active time thi 500 tALo-BHI - 2*L0 9) ns
(while A=B=high and beyond)

) Other signal levels according to the RS422 standard.

2 The absolute level of the individual signals varies between 0 V and Vcc of the measuring

system.

3) Only from Order No. 6SL3055-0AA00-5CA1 and Firmware 2.4.

4 Only from Order No. 6SL3055-0AA00-5CA2 and Firmware 2.5 SP1 this value can be
configured using software. For older firmware releases and Order Nos. less than 6SL3055-

0AAO00-5CA2 then the "low" threshold applies.

5 taLo-BHi is Not a specified value, but is the time between the falling edge of track A and the
next but one rising edge of track B.
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17.5 SMC30 technical data

A-A*

B-B*

tmin tmin

A
Y

fs

< »
-¢

Figure 17-2  Signal characteristic of the A and B track between two edges: Time between two edges
with pulse encoders

A-A*
1
1
1
1
B-B* :
1 1
1 1
1 1
1 1
* 1 1
R-R . |
1 : : : : !
1 ¢ Tolerance range i Tolerance range 1
1o for rising tHi for falling tio
edge of the : edge of the
zero pulse tALo-BHi zero pulse

\

Figure 17-3  Position of the zero pulse to the track signals
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17.6 Technical data, terminal strip converter

17.6 Technical data, terminal strip converter

Terminal strip converter

1 2 3 4 5 6 ia' 8 9 n
OO0 000000 O O
1 2 3 4 5 6 7 8 9 n
MLFB: 6EP5406-5AA00 1: 1 interconnection
Technical data
Parameter Values
Rated voltage Un 24V AC
60V DC
Max. current carrying capacity per branch 1A
Number of poles 50
Dimensions (WxHXxD) 151 x 50 x 40 mm
Weight, approx. 0.15 kg
Ambient temperature (in operation) -20 ... 55°C
Ambient temperature during storage/transportation -40...70°C
Mounting position Any
Degree of pollution 2 according to 61800-5-1
Protection class Il acc. to EN 61800-5-1
Applicable standards IEC 60664
DIN VDE 0110
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17.7 Electro-Magnetic Compatibility

17.7 Electro-Magnetic Compatibility

Definition

Electromagnetic compatibility refers to the capability of electrical equipment in reliably
performing its dedicated function in an electromagnetic environment, without causing
interference in the same environment.

Emission of Radio Interferences

Table 17- 12 Interference emission of electromagnetic fields as per EN 55011: Limit value class A,

group 1.
between 20 and 230 MHz <30 dB (pV/m) Q
between 230 and 1000 MHz <37 dB (uV/m) Q
measured at a distance of 30 m

Table 17- 13 Interference emission via network alternating current supply in accordance with EN
55011: Limit value class A, group 1.

between 0.15 and 0.5 MHz <79dB (pV) Q
<66 dB (uV) M
between 0.5 and 5 MHz <73 dB (pV) Q
<60 dB (uV) M
between 5 and 30 MHz <73 dB (uV) Q
<60 dB (uV) M

Extension of the range of application

If you intend to use the control system in residential areas, you must ensure that the control
system meets the requirements of limit value class B to EN 55011 in respect of interference
emission.

Recommendation: Install the control system in grounded metal cabinets, such as 8MC
cabinets (see NV 21 Catalog). Connect filters to the supply lines.
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17.8 Transport and sforage condijtions

17.8 Transport and storage conditions

The following data applies to modules that are transported or stored in the original
packaging.

Table 17- 14 Shipping and storage conditions

Type of condition Permissible range
Free fall <1m
Temperature From -20 °C to +60 °C
Atmospheric pressure 1,060 to 700 hPa (corresponds to an altitude of 3,000 m)
Relative humidity 5% to 95%, without condensation
17.9 Ambient operating conditions for the operation

Conditions of use

The control system is intended for use as a stationary equipment in a sheltered environment.
The conditions of use are compliant with requirements to DIN IEC 68-2-2:

The control system satisfies the operating conditions of the 3C3 class in accordance with
DIN EN 607213-3 (operating locations with high traffic densities and in the immediate vicinity
of industrial plants with chemical emissions).

The control system must not be operated without additional measures being taken
® in locations with a high proportion of ionizing radiation

® |n locations associated with aggressive operating conditions characterized, for example,
by:

— dust
— caustic vapor or gases.
® |n installations requiring special monitoring, such as:
— Elevator systems
— electrical equipment in especially hazardous rooms.

An additional requirement for using the control system may be, for example, installation in
cabinets.
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17.9 Ambient operating conditions for the operation

Climatic environmental conditions

The control system can be used under the following climatic ambient conditions:

Table 17- 15 Climatic environmental conditions

Environmental conditions

Fields of application

Remarks

Temperature

0to 50 °C

with a simultaneity of 50 %

Relative humidity

from 5% to 95 %

Without condensation,
corresponds to relative humidity
(RH) severity level 2 in
accordance with IEC 1131-2

Atmospheric pressure

from 1,080 to 795 hPa

Concentration of pollutants

SO02: <0.5 ppm;

Relative humidity <60 %,
no condensation

H2S: <0.1 ppm;

Relative humidity <60 %,
no condensation

Test:
10 ppm; 4 days
1 ppm; 4 days

Mechanical ambient conditions

The mechanical ambient conditions for the control system are specified in the table below in

the form of sinusoidal waves.

Table 17- 16 Mechanical ambient conditions

Mechanical ambient conditions

Operation

Transport (in packaging)

Vibration tested according to
DIN EN 60068-2-68

10..0.58 Hz: 0.35 mm
58 to 200 Hz: 50 m/s?

5..9Hz: 3.5 mm
9 to 200 Hz: 10 m/s?

Shock resistance tested according to
DIN EN 60068-2-27

10 g peak value, 6 ms
duration

100 shocks in each of the
3 axes vertical to one
another

10 g peak value, 6 ms duration
100 shocks in each of the 3 axes
vertical to one another

Reduction of vibration

If the control system is subjected to major impacts or vibration, appropriate measures must
be taken to reduce the acceleration or the amplitude of the vibration.

We recommend installation on shock-absorbing material (e.g., rubber-metal vibration

dampers).
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17.10 Specifications for Protection Class and Degree of Profection

17.10 Specifications for Protection Class and Degree of Protection

Protection class

Safety class | according to DIN DIN EN 61140, i.e. protective conductor connection required!

Protection against foreign bodies and water
Degree of protection per DIN EN 60529:
® CNC operator panel (PCU) IP65 (front)
IP20 (rear)
® Machine control panel (MCP) IP54 (front)
IPOO (rear)
o PP72/48 /O module IPO0
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17.10 Specifications for Protection Class and Degree of Profection
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Dimensional Drawings

18.1
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CNC operator panel (PCU) dimension drawing and hole drilling

template

Note

Dimensions marked with 1) are minimum clearances to adjacent modules.
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Dimensional Drawings

18.1 CNC operator panel (PCU) dimension drawing and hole drilling template
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Figure 18-2 Dimensional drawing CNC operator panel with MCPA module
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Dimensional Drawings
18.1 CNC operator panel (PCU) dimension drawing and hole drilling template
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18.2 Machine control panel (MCP) dimension drawing and hole drilling template

18.2 Machine control panel (MCP) dimension drawing and hole drilling
template
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Figure 18-4 Dimension and hole drilling template of the machine control panel MCP
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18.2 Machine control panel (MCP) dimension drawing and hole drifling template

>=2

A"
0

0 £
L %
28 g < 5
B
- Hi 1 i
g ]
. ' ' lal [223221 [2282 )
587
© © ©
oa)
~| O]
()0 gd d ks
)0 0o Od
[0 gd d
; : ?
! 765 ‘ RN I
0E

Figure 18-5 Dimension and hole drilling template of the machine control panel MCP 802D sl
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18.3 Dimensional drawings and drifling templates of the CNC full keyboard

18.3

Dimensional drawings and drilling templates of the CNC full

keyboard

Dimensional drawings and drilling templates of the CNC full keyboard (mounting next to the PCU)
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Figure 18-6 Dimensional drawings and drilling templates of the CNC full keyboard (mounting next to the PCU)
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18.3 Dimensional drawings and drilling templates of the CNC full keyboard

Dimensional drawings and drilling templates of the CNC full keyboard (mounting below the PCU)
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Figure 18-7 Dimensional drawings and drilling templates of the CNC full keyboard (mounting below the PCU)
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18.4 PP72/48 I/O module dimension drawing
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Figure 18-8 PP72/-48 peripheral module dimensional drawing
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18.5 Dimensional drawing MCPA module

18.5 Dimensional drawing MCPA module
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Figure 18-9 Dimensional drawing MCPA module
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18.6 AD/4 dimension drawing

18.6 ADI4 dimension drawing
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Dimensional Drawings

18.7 Dimension drawing of the DMC20

18.7 Dimension drawing of the DMC20
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Figure 18-11 Dimension drawing of the DMC20
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18.8 Dimension drawing of the SMC10

18.8 Dimension drawing of the SMC10
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Figure 18-12 Dimension drawing of the Sensor Module Cabinet SMC10, all dimensions in mm and (inches)
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18.9 Dimension drawing of the SMC20

18.9 Dimension drawing of the SMC20
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Figure 18-13 Dimension drawing of the SMC20
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18. 10 Dimension drawing of the SMC30

18.10 Dimension drawing of the SMC30
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Figure 18-14 Dimensional drawing SMC30: 30 mm wide
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ESD guidelines A

A1 What does ESD mean?

Definition

All electronic modules are equipped with highly integrated modules or components. Based
on their design, these electronic components are highly sensitive to overvoltage and thus to
discharge of static electricity.

These Electrostatic Sensitive Devices/Modules are commonly abbreviated ESD. The
common international designation ESD stands for Electrostatic Sensitive Device.

Electrostatic sensitive modules are identified by the following symbol:

/N\cAUTION

Electrostatic sensitive devices may be destroyed by voltages that are undetectable to a
human. Voltages of this kind occur as soon as a component or an assembly is touched by a
person who is not grounded against static electricity. The damage to a module as a result
of overvoltage cannot usually be detected immediately. It may only become apparent after
a long period of operation.
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A.2 Electrostatic Discharge to Persons

A.2 Electrostatic Discharge to Persons

Charge

Any person with a non-conductive connection to the electrical potential of his or her
surroundings may be exposed to electrostatic charge.

The figure below shows the maximum electrostatic voltage which can build up on a person
coming into contact with the materials indicated. These values correspond with specifications

1 1 1 1 ! 1 1 1 1 1 1 1
5,10 20 30140 50 60 70 80 90 100
|

Figure A-1 Electrostatic voltages which can build up on a person

Relative humidity in %

to IEC 801-2.
Voltage in kV
(kV)
16 @ synthetic material
15 |
14 |\ @ wool
13 | N N Antistatic material,
12 | \ for example, wood
11 \ or concrete
|
10 | |
9 \
| | AN
8 | \
7 | \
6 | ! I N\
5 | | AN N
| ~
3 \Y Ny N
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A.3 Basic profective measures against discharge of static electricity

A3 Basic protective measures against discharge of static electricity

Make sure the grounding is good

When working with electrostatically sensitive devices, make sure that the person, the
workstation and the packaging are properly grounded. This helps you avoid static charge.

Avoid direct contact

You should only touch ESD components if this is unavoidable (for example, during
maintenance work). When you touch modules, make sure that you do not touch either the
pins on the modules or the printed conductors. This prevents any discharge of static
electricity to sensitive component and thus avoids damage.

Discharge your body before beginning work on a module. To do so, touch a grounded
metallic object. Use only grounded measuring and test equipment.
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A.3 Basic profective measures against discharge of stafic electricity
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List of abbreviations

B.1 Abbreviations 802D sl

Abbreviation German English

AC Wechselstrom Alternating Current

ADI Analog Drive Interface Analog Drive Interface

ALM Active Line Module Active Line Module

AT AT-Kommadosatz attention

BERO Firmenname fiir einen Naherungsschalter Tradename for a type of proximity switch

BICO Binektor-Konnektor-Technologie Binector Connector Technology

CBC Communication Board CAN Communication Board CAN

CBE Communication Board Ethernet Communication Board Ethernet

CPU Zentrale Recheneinheit Central Processing Unit

CNC Computerunterstitzte numerische Computer Numerical Control
Steuerung

CSM Control Supply Module Control Supply Module

Cu Control Unit Control Unit

DC Gleichstrom Direct Current

DMC DRIVE-CLiIQ Hub Module Cabinet DRIVE-CLiQ Hub Module Cabinet

DO Antriebsobjekt Drive Object

DP Dezentrale Peripherie Decentralized Peripherals

DRIVE-CLIQ Drive Component Link with 1Q Drive Component Link with 1Q

EDS Geberdatensatz Encoder Data Set

EMC Elektromagnetische Vertraglichkeit Electromagnetic Compatibility (EMC)

EN Europaische Norm European Standard

EP Impulsfreigabe Enable Pulses

ELCB Fehlerstrom-Schutzschalter Earth Leakage Circuit Breaker (ELCB)

HMI Mensch-Maschine-Schnittstelle Human Machine Interface

HTL Logik mit hoher Stdérschwelle High-Threshold Logic

IEC Internationale Norm in der Elektrotechnik International Electrotechnical Commission

IT Drehstromversorgungsnetz ungeerdet Insulated three-phase supply network

LED Leuchtdiode Light Emitting Diode

LM Line Module Line Module

MCP Maschinensteuertafel Machine Control Panel

MCPA Analoge Maschinensteurtafel Machine Control Panel Analog

NC Numerische Steuerung Numerical Control

NCK Numerik-Kern mit Satzaufbereitung, Numerical Control Kernel
Verfahrbereich usw.

NCU Numerical Control Unit Numerical Control Unit
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List of abbreviations

B. 1 Abbreviations 802D s/

Abbreviation German English
NX Numerical Extension Numerical Extension
OoP Bedientafelfront Operator Panel
PCU In die Bedientafel integrierte CNC fir Panel Control Unit

Bedienoberflache, Systemsoftware und Soft-

PLC
PE Schutzerde Protective Earth
PELV Schutzkleinspannung Protective Extra Low Voltage
PLC Speicherprogrammierbare Steuerung (SPS) | Programmable Logic Controller
PP Peripherie-Modul fir PROFIBUS DP Peripheral module
RCS Remote Control System Remote Control System
SBC Safe Brake Control Safe Brake Control
SDB Systemdatenbaustein system data block
SH Sicherer Halt Safe standstill
SIL Sicherheitsintegritatsgrad Safety Integrity Level
LEC Spindelsteigungsfehler-Kompensation leadscrew error compensation
SSI Synchron Serielle Schnittstelle Synchronous Serial Interface
sl solution line solution line
SLM Smart Line Module Smart Line Module
SMC Sensor Module Cabinet Sensor Module Cabinet
SME Sensor Module External Sensor Module External
SMI Sensor Module Integrated Sensor Module Integrated
SPL Sichere Programmierbare Logik Safe Programmable Logic
STW Steuerwort Control word
GWPS Schleifscheiben-Umfangsgeschwindigkeit
TCU Thin Client Unit Thin Client Unit
™ Terminal Module Terminal Module
TN Drehstromversorgungsnetz geerdet Grounded three-phase supply network
TT Drehstromversorgungsnetz geerdet Grounded three-phase supply network
TTL Transistor-Transistor-Logik Transistor-Transistor-Logic
TP Twisted pair Twisted pair
VPM Voltage Protection Module Voltage Protection Module
VS Spannungsversorgung Voltage Supply
VSM Voltage Sensing Module Voltage Sensing Module
ZSW Zustandswort Status word
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Appendix

C.1

Description of the user data

User data grinding cycles

The user data is internally processed in the grinding cycles. They are stored in the program
manager of the control system (in the directory \DEF) as a definition file and remain stored
even when the control is switched off and on.

The parameters included in the definition files are described as follows:

Name Type Default Description
Value

_GC_LERF REAL Detected longitudinal position when setting up

_GC_LVER REAL Offset during longitudinal position sensing

_GC_LNPVZ REAL Initial Z zero shift during calibration

_GC_LXPOS REAL X position while longiitudinal position is sensed

_GC_PARRJ[20] REAL REAL type parameters for inter cycle as well as cycle HMI
communication

_GC_PAR][0] INT on Selection of the type of plunging feedrate in mm/min / specific cutting
volumes

_GC_PAR[1] INT on Selection of the longitudinal grinding feedrate in mm/min or mm/rev

_GC_PARI[20] INT INTEGER type parameters for inter cycle as well as cycle HMI
communication

_GC_SYNC INT 0 HMI synchronisation parameters

_GC_SYNC INIRE INT 0 Delete synchronisation parameters on reset

_GC_WPC INT 0 Workpiece counter for dressing interval

_GC_BAXIS STRING[10] Name of the swivel axis

_GC_DNUM INT 7 D number for the 1st data block of dressing data in the tool
compensation

_GC_KNVX INT 0 There it is defined how the detected offset will be taken into account
in X:
0 ... Through work offset (NV)
1 ... as wheel diameter offset

_GC_KORR INT 0 Selection of measurement control compensation computation
0 ... Compensation of the setpoint-actual value difference in the wear
of the wheel / dresser
1 ... Compensation of the setpoint-actual value difference in WO in X
2 ... No compensation of the setpoint-actual value difference

_GC_MF[20] INT M command number
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C. 1 User data grinding cycles

Name Type Default Description
Value

_GC_MFJO0] INT 3 Grinding spindle direction of rotation (M3)

_GC_MF[1] 21 Swing in measurement control (M21)

_GC_MF[2] 22 Swing out measurement control (M22)

_GC_MFJ3] 33 Structure-borne noise ON (M33)

_GC_MF[4] 34 Structure-borne noise OFF (M34)

_GC_MFI[5] 41 Advance dresser (M41)

_GC_MFI6] 42 Retract dresser (M42)

_GC_MF[7] 65 Swing out caliper (M65)

_GC_MFI8] 66 Swing in caliper (M66)

_GC_MFI9] 80 Enable handwheel (M80)

_GC_MF[10] 81 Disable handwheel (M81)

_GC_MF[11] 4 Workpiece spindle direction of rotation (M4)

_GC_MF[12] . 7 Coolant ON (M7)

_GC_MF[13] 9 Coolant OFF (M9)

_GC_MF[14] Swing in measurement control, program control (M23)

_GC_MF[15] Swing out measurement control, program control (M24)

_GC_MF[16] Disable stroke reversal if no longitudinal stroke (M27)

_GC_MF[17] Enable stroke reversal if longitudinal stroke (M28)
Number of inputs IN:

_GC_IN_KS INT 16 Acoustic emission sensor

_GC_IN_MZz0 INT 9 Retract measurement control

_GC_IN_Mz1 INT 10 Time measurement control

_GC_IN_MZz2 INT 11 Switch-over fine finishing measurement control

_GC_IN_MZ3 INT 12 Switch-over finishing measurement control

_GC_IN_MZ4 INT 13 Reserved for inputs/outputs

_GC_IN_ABR INT 14 Intermediate dressing upon key

_GC_IN_HAND INT 15 Handwheel key

_GC_IN_BREAK INT 13 Program interrupt key

_GC_IN_HUB INT 12 Stroke reversal key

_GC_IN_FEEDSTOP |[INT 11 Infeed stop key

_GC_WEARTYP INT 0 Selection of wear compensation, comparison or nominal dimensions

_GC_SSTAT INT Selection ... with/without grinding spindle monitoring

_GC_FEIN[2] REAL Global fine compensation

_GC_FEIN[O] REAL Incremental X fine compensation

_GC_FEIN[1] Incremental Z fine compensation

_GC_SFEIN[10,2] REAL Fine compensation seat-specific
1stindex ... seat number
2nd index ... axis

_GC_RLZTYP INT 0 Do not approach the return position of the Z-axis in -1-, MCS=0
WCS=1

_GC_RLXTYP INT 0 Type of return position in

_GC_RLX REAL X return position; dresser or workpiece can be collision-free
approached using a machine specific return position

_GC_RLZ REAL Z return position; dresser or workpiece can be approached without
collision using a machine-specific return position.

_GC_BT REAL Measurement control tolerance in which a measurement control
signal is expected
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C.2 Auxiliary macros for grinding cycles

Name Type Default Description
Value
_GC_FWEG REAL Free wheel travel path (measurement control)
_GC_SEARCHS Tag for seat regrinding is evaluated by the cycles so that the
individual seat can be identified via a block search.
_GC_SEARCH Tag for seat regrinding is evaluated by the cycles so that the
individual seat can be identified via a block search.
_GC_SEARCHSET Tag for seat regrinding is evaluated by the cycles so that the axes
can be recalibrated.
_GC_SEACRHVALUE] Regrinding calibration values
0..2]
_GC_SUGFEED Independent of basic system

0=GWPSinm/s

1= GWPS in feed/min

_GC_MF[18] Enable program level abort of CYCLE448
_GC_MF[19] Blocking and resetting of last program level abort

Note

The values stored as the default must be checked by the machine manufacturer and
adapted to the realities of the machine.

C.2 Auxiliary macros for grinding cycles

Definition of ancillary macros

Ancillary macro Cycle variable from tools management
DEFINE _T_DN $TC_DP3

DEFINE _T_DV $TC_DP12

DEFINE _T_DB $TC_DP21

DEFINE _T_LN $TC_DP4

DEFINE _T_LV $TC_DP13

DEFINE _T_LB $TC_DP22

DEFINE _T_HN $TC_DP5

DEFINE _T_HV $TC_DP14

DEFINE _T_HB $TC_DP23

DEFINE _D_IAB $TC_DP16[$P_TOOLNO,1]
DEFINE _Z IAB_L $TC_DP7[$P_TOOLNO,1]
DEFINE _Z IAB_R $TC_DP7[$P_TOOLNO,?2]
DEFINE _F_IZ $TC_DP20[$P_TOOLNO,1]
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C.2 Auxiliary macros for grinding cycles

Ancillary macro

Cycle variable from tools management

DEFINE _F_ID_L

$TC_DP10[$P_TOOLNO,1]

DEFINE _F_IB_L

$TC_DP11[$P_TOOLNO, 1]

DEFINE _F_ID_R

$TC_DP10[$P_TOOLNO,?2]

DEFINE _F_IB_R

$TC_DP11[$P_TOOLNO,2]

DEFINE _ISUGV

$TC_TPC6[$P_TOOLNO]

DEFINE _SCHEIBENTYP

$TC_TPC1[$P_TOOLNO]

DEFINE _ABRICHTART

$TC_DP19[$P_TOOLNO, 1]

DEFINE _BREITE

$TC_TPG5[$P_TOOLNO]

DEFINE _BALLENHOEHE

$TC_TPC2[$P_TOOLNO]

DEFINE _ZYLKORRXE

$TC_TPC4[$P_TOOLNO]

DEFINE _UEBRLZL

ABS($TC_DPC1[$P_TOOLNO, 1))

DEFINE _UEBRLZR

ABS($TC_DPC1[$P_TOOLNO,2])

DEFINE _RADIUSL

ABS($TC_DPC2[$P_TOOLNO, 1])

DEFINE _RADIUSR

ABS($TC_DPC2[$P_TOOLNO,?2])

DEFINE _FASEXL

ABS($TC_DPC3[$P_TOOLNO,1])

DEFINE _FASEXR

ABS($TC_DPC3[$P_TOOLNO,2])

DEFINE _FASEZL

ABS($TC_DPC4[$P_TOOLNO,1])

DEFINE _FASEZR

ABS($TC_DPCA4[$P_TOOLNO,?2])

DEFINE _SCHULTERL

DEFINE _SCHULTERR

ABS($TC_DPC5[$P_TOOLNO,?2])

DEFINE _HINTERZWL

ABS($TC_DPC6[$P_TOOLNO,1])

DEFINE _HINTERZWR

ABS($TC_DPC6[$P_TOOLNO,2])

DEFINE _HINTERZHL

(
(
(
(
(
ABS($TC_DPC5[$P_TOOLNO,1])
(
(
(
(

ABS($TC_DPC7[$P_TOOLNO,1])

DEFINE _HINTERZHR

ABS($TC_DPC7[$P_TOOLNO,2])

DEFINE _UEBRLXL

ABS($TC_DPCB8[$P_TOOLNO,1])

DEFINE _UEBRLXR

ABS($TC_DPCB8[$P_TOOLNO,2])

DEFINE _SBREITEL

ABS($TC_DPC9[$P_TOOLNO, 1])

DEFINE _SBREITER

ABS($TC_DPCY[$P_TOOLNO,2])

(

(
ABS($TC_TPC5[$P_TOOLNO])

(

DEFINE _ISUG

DEFINE _XABHEBBTR ABS($TC_TPC3[$P_TOOLNO])
DEFINE _IXWP $TC_TPC9O[$P_TOOLNO]
DEFINE _IZWP $TC_TPC10[$P_TOOLNO]

DEFINE _KONTURPRG

$TC_DPC10[$P_TOOLNO, 1]

DEFINE _ABR_3 0
DEFINE _ZIEHEND 1
DEFINE _STOSSEND 2
DEFINE _ZIEHEND_ABR_1 11
DEFINE _STOSSEND_ABR_1 12
DEFINE _ZIEHEND_ABR_2 21
DEFINE _STOSSEND_ABR_2 22
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C.3 Recycling and disposal

Ancillary macro Cycle variable from tools management

DEFINE _DABRICHTER $TC_DP7

DEFINE _PROFTABR $TC_DPC7

DEFINE _ABRICHTERTYP $TC_DPC6

DEFINE _ABR1_X_V ABS($TC_DP8[$P_TOOLNO,1])

DEFINE _ABR1_Z_V ABS($TC_DP9[$P_TOOLNO,1])

DEFINE _ABR2_X_V ABS($TC_DP8[$P_TOOLNO,2])

DEFINE _ABR2_Z_V ABS($TC_DP9[$P_TOOLNO,2])

DEFINE _ABR3_X_V ABS($TC_DP17[$P_TOOLNO,1])

DEFINE _ABR3_Z V ABS($TC_DP18[$P_TOOLNO,1])
C.3 Recycling and disposal

The product is to be disposed of in accordance with national regulations.

The products described in these operating instructions are extensively recyclable on account
of the low-toxic composition of the materials used. To recycle and dispose of your old
equipment in an environmentally friendly way, please contact an appropriate disposal
company.
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C.4 Overview

CA4 Overview

| SINUMERIK 802D sl documentation overview

| General documentation / catalogs

J L J L J L
SINUMERIK SINUMERIK SINAMICS
802D sl S120
Advertising brochure ﬁatal1og Catalog o
Ccé D21.1 Drive converter chassis units

User documentation

L L L
SINUMERIK SINUMERIK SINUMERIK
802D sl 802D sl 802D sl

840D sl

Programming and Operating Diagnostics Manual

Manual

— Turning

- Milling

— Cylindrical grinding

- Surface grinding

- Nibbling

— Manual machine plus

Programming Manual
1SO turning / milling

Manufacturer / service documentation

J L J L J L J L J L
SINUMERIK SINUMERIK SINUMERIK SINUMERIK SINUMERIK
802D sl 802D sl 802D sl 802D sl

840D sl
Operating instructions Function Manual Function Manual Parameter Manual EMV directives
ISO dialects

Electronic documentation
J T

SINUMERIK
SINAMICS
Motors

DOCONCD
DOCONWEB
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A

Access levels, 104
Activating user function, 123
ADI4 module, 142
Analog output

Assignment, 42
Analog spindle

Connecting,

B

BERO, 98

Brake behavior OFF3, 386

Bus connector
setting the terminating resistor, 90
wiring, 90

C

Cable type, 26
Cables

PROFIBUS DP, 51
CF card, 439
Circularity test, 364
CNC full keyboard (installed next to the PCU)

Dimensional drawing, 460
CNC full keyboard (installed under the PCU)

Dimensional drawing, 461
CNC operator panel (PCU)

Dimensional drawing, 455

Hole drilling template, 457
ColL, 439
Colors, 442
COM interface connection, 86
Commissioning

Axes/spindle,

Standard commissioning, 428
CompactFlash card, 25
CompactFlash card (CF card) slot,
Component overview, 341
Conditions of use, 451
Configuration

Cylindrical grinding, 122
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Milling, 121
Nibbling, 122
Surface grinding, 122
Turning, 120
Configuration file, 216
Connected loads, 441
Connecting cables, 98
Connecting the digital inputs/outputs,
at the 1/0 module, 98
to the CNC operator panel, 98
Connecting the machine control, 99
Connecting the SINAMICS S drive, 95
Connection, 71
PROFIBUS DP, 51
Connection for the full CNC keyboard, 85
Connection Overview, 80
Connectors
PROFIBUS DP, 51
Controller enable, 42

D

Data Backup
in case of backlight failure, 427
Internal, 423
Data management, 326
Data rate
PROFIBUS DP, 51
Description,
Description of the PP 72/48 /O module
Operating elements, 45
Diagnostic LEDs
EXCHANGE, 53
OVTEMP, 52
POWER, 52
READY, 53
Digital inputs, 31
Assignment, 46
Description, 46
Technical data, 443
Digital inputs/digital outputs (PCU),
digital outputs
Description, 34
Digital outputs, 31
Assignment, 46
Description, 46
Technical data, 443
Dimension drawings, 461
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Sensor Module Cabinet SMC10, 466
Dimensional drawings, 455
Dimensions, 441
Drill patterns, 457
DRIVE-CLiQ interface, 30

E

Electrical design
Configuration, 72
Electro-Magnetic Compatibility, 450
EMC Directives, 71
EMERGENCY STOP concept, 71
Encoder data, 351
Encoders, 349
Entering the machine data, 126
Environmental conditions, 451
Mechanical, 452
Error displays, 102
Ethernet interface, 26
Ethernet interface connection, 85
Ethernet network, 105
EXCHANGE, 53

F
Factory settings, 337

G

Generating commissioning dialogs, 280
Graphical user interface, 388
Grinding
Cycle auxiliary subroutines, 398
PLC interface signals, 397
The use of measuring devices and sensors, 399
Types of grinding wheels, 399

H

Handwheel connection, 30
Hardware, 439
Hardware serial number, 439

I/O interface, 46

lllustration of the CNC operator panel (PCU)
Interfaces,

Installation, 75
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Interface

(S2), 52

(x2), 51
Interface descriptions

Sensor Module Cabinet SMC10, 57
Interface for MCPA module,

L

Language setting, 114
Layout
electrical, 72
LED displays on the CNC operator panel (PCU), 102
LED displays on the PP 72/48 1/0 module, 102
License, 439
License key, 439
License number, 439

M

Machine control panel, 99
Machine control panel (MCP 802D sl), 459
Machine control panel (MCP), 458
MCPA module, 40

Controller enable, 42
Measurement of current control loop, 367
Measurement of speed control loop, 368
Measuring functions,

Cancel, 366

Start, 366
Measuring probe, 98
Menu tree, 216
Modules

Shipping and storage conditions, 451
Motor data, 357
Motors, 349
Mounting

the shield connection, 99

N

Network operation
Ethernet network, 105
Peer-to-peer Ethernet, 105
RS232, 105

O

Operating sequence for updating, 431
Operator control and display elements, 101
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Option, 440
OVTEMP, 52

P

PCU interfaces,
Digital inputs/outputs, 31
Ethernet interface, 26
Handwheel connection, 30
PROFIBUS-DP interface, 29
RS 232 COM port, 28
Peer-to-peer Ethernet, 105
Peripheral (I/O) module connection, 90
Place shielded cables, 99
PLC alarms, 309
PLC command overview,
PLC Programming, 312
Position control loop
Measurement, 372
Reference frequency response, 373
Setpoint step change, 374
Step height, 376
POWER, 52
Power supply connection, 83
Power units, 349
PP 72/48 interfaces, 45
I/O device interface, 46
Product, 440
Product overview,
PROFIBUS address, 128
ADI 4, 52
PROFIBUS DP
Cables, 51
Connection, 51
Connectors, 51
Data rate, 51
PROFIBUS DP interface, 45
PROFIBUS interface, 29
PROFIBUS-DP connection, 90
PROFIBUS-DP1 interface,
Program organization, 326
Project navigator, 388
Protection levels, 104
Protective conductor, 78

R

Radio Interference

Emission of, 450
RCS log in, 109
RCS802
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Functions that require a license, 106
READY, 53
RS 232 COM port, 28
RS232, 105
RS232 COM port,

S

Safety information
Sensor Module Cabinet SMC10, 56
Sensor Module Cabinet-Mounted SMC30, 63
Safety Information
Sensor Module Cabinet-Mounted SMC20, 60
Safety regulations, 71
EMERGENCY OFF equipment, 71
SDB
1_ADI4, 143
2_ADI4, 143
Servo trace, 364
Setpoint/actual value marshaling,
Setting the technology, 119
Shield connection, 99
SINAMICS firmware, 335
Software product, 439
Specification, measuring systems that can be
connected, 447
Speed adjustment, 386
Start softkey, 217
STARTER commissioning tool, 387
Start-up
Exit, 147
PLC, 295
Startup Wizard,
Status displays, 102
Supply, 348

T

Technical data, 441
Digital inputs, 443
Digital outputs, 443
Sensor Module Cabinet-Mounted SMC10, 444
Terminal strip converter, 449
Technical specifications
DRIVE-CLiQ Hub Module DMC20, 444
Sensor Module Cabinet-Mounted SMC20, 446
Sensor Module Cabinet-Mounted SMC30, 446
Terminal strip converter, 46
Terminating resistor
Adjusting to bus connector, 90
Text color of the alarms, 151
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Topology display, 340
Topology recognition, 338
Torque, 442

U

USB interface,
User alarms, 310
User log-in, 109

\Y

Vibration, 452
Views, 132

w

Weight, 441
wiring

Bus connector, 90
Work Area, 388

X

XML
Operators, 241
Syntax, 241
XML function No.
Control form color, 253
XML functions
Abs, 273
Addltem, 268
ARCOS, 263
ARCSIN, 263
ARCTAN, 264
CEIL, 274
Control local time, 254
Copy value and read, 247
Copying and writing a value, 248
Cosine, 262
Delete control, 267
Delete number of characters of a string, 260
Deleteltem, 269
Deleting a file, 265
display resolution, 251
Empty, 271
Execute user function, 264
Exist, 266
Find substring, 260
Find substring (reverse), 261
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FLOOR, 274

Get cursor selection, 272
getfocus, 271

Getltem, 273
GetltemData, 273
Insertltem, 269

Load user DLL, 264
Loading a file, 265
Loadltem, 270

LOG, 274

LOG10, 274

MAX, 275

MIN, 274

NC program selection, 266
Ncfunc bico to int, 251
Ncfunc int to bico, 252
Ncfunc is bico str valid, 252
Ncfunc password, 253

Pl service, 250

POW, 274

Program selection dialog, 275
Program simulation dialog, 276
RANDOM, 275

ROUND, 274

SDEG, 273

Set cursor selection, 272
setfocus, 272

Setting an individual bit, 267
Sine, 262

SQRT, 274

SRAD, 273

String comparison,
string.icmp, 256
string.insert, 259
string.left, 256
string.length, 258
string.middle, 257
string.remove, 259
string.replace, 258
string.right, 257

Tangent, 263

Writing to a file, 265

XML identifier

AGM, 288

BOX, 205

BREAK, 224

CAPTION, 186

CLOSE, 186
CLOSE_FORM, 186
CONTROL, 187
CONTROL_RESET, 289
CREATE_CYCLE, 213
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CREATE_CYCLE_EVENT, 225
CYCLE, 211

CycleMap, 210

DATA, 226
DATA_ACCESS, 193
DATA_LIST, 227
DEVICE, 288
DO_WHILE, 240
DYNAMIC_INCLUDE, 228
EDIT_CHANGED, 193
ELSE, 228

FILE, 290

FOCUS_IN, 185

FOR, 238

FORM, 228
FUNCTION, 205
FUNCTION_BODY, 206
HELP_CONTEXT, 192
HMI_RESET, 228

IF, 229

IMG, 203

INCLUDE, 229
INDEX_CHANGED, 193
INIT, 182

KEY_EVENT, 183

LET, 230

MENU, 194

MESSAGE, 184

MSG, 232

MSGBOX, 232

NAME, 288
NAVIGATION, 194
NC_INSTRUCTION, 212
OP, 233

OPEN_FORM, 195
OPTION_MD, 291
PAINT, 185
PASSWORD, 233
PLC_INTERFACE, 292
POWER_OFF, 292
PRINT, 234
PROGRESS_BAR, 235
PROPERTY, 196
REQUEST, 208
SEND_MESSAGE, 236
SET_ACTIVE, 288
SET_INACTIVE, 288
SHOW_CONTROL, 237
SLEEP, 236

SOFTKEY, 198
SOFTKEY_ACCEPT, 201
SOFTKEY_BACK, 201
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SOFTKEY_CANCEL, 294
SOFTKEY_OK, 294
START_UP, 288
STOP, 236
SWITCH, 237
TEST, 288

TEXT, 202

THEN, 238

TIMER, 186
TYPE_CAST, 238
uID, 288

UPDATE_CONTROLS, 208

VERSION, 288
WAITING, 293
WHILE, 240
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