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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.

/\ 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.

/\ 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
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.

Trademarks

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.
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Digital Industries ® 05/2019 Subject to change All rights reserved
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Preface

SINUMERIK documentation

The SINUMERIK documentation is organized into the following categories:
® General documentation/catalogs
e User documentation

® Manufacturer/Service Documentation

Further information

You can find information on the topics at the following address (https://
support.industry.siemens.com/cs/de/en/view/108464614):

® Order documentation / documentation overview
e Additional links for downloading documents
® Using documentation online (find and search in manuals/information)

If there are any questions regarding the technical documentation (e.g. suggestions,
corrections), please send an email to the following address
(mailto:docu.motioncontrol@siemens.com).

mySupport/Documentation

Training

FAQs

SINUMERIK

At the following address (https://support.industry.siemens.com/My/ww/en/documentation),
you can find information on how to create your own individual documentation based on
Siemens' content, and adapt it for your own machine documentation.

At the following address (http://www.siemens.com/sitrain), you can find information about
SITRAIN (Siemens training on products, systems and solutions for automation and drives).

You can find answers to Frequently Asked Questions in the Service&Support pages at Product
Support (https://support.industry.siemens.com/cs/de/en/ps/faq).

You can find information about SINUMERIK at the following address (http://www.siemens.com/
sinumerik).
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Target group
This document is intended for commissioning personnel.

The plant or system is installed, connected, and ready to start. The Commissioning Manual
contains all the necessary information or at least references for the following steps, e.g.
configuring the individual components.

Standard scope

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

Other functions not described in this documentation might be executable in the control. This
does not, however, represent an obligation to supply such functions with a new delivery or when
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.

Note regarding the General Data Protection Regulation

Siemens observes standard data protection principles, in particular the principle of privacy by
design. For this product, this means: this product does not process / store any personal data,
only technical functional data (e.g. time stamps). If a user links this data with other data (e.g.
shift schedules) or stores personal data on the same storage medium (e.g. hard disk), and thus
establishes a link to a person or persons, then the user is responsible for ensuring compliance
with the relevant data protection regulations.

Technical Support

Country-specific telephone numbers for technical support are provided on the Internet at the
following address in the Contact (https://support.industry.siemens.com/sc/ww/en/sc/2090)
area.

EC Declaration of Conformity

The EC Declaration of Conformity for the EMC Directive can be found on the Internet at the
following address (https://support.industry.siemens.com/cs/ww/en/ps/14604/cert).

CNC Commissioning: NC, PLC, Drive
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Fundamental safety instructions

1.1

General safety instructions

/\ WARNING

Electric shock and danger to life due to other energy sources

Touching live components can result in death or severe injury.
® Only work on electrical devices when you are qualified for this job.
e Always observe the country-specific safety rules.

Generally, the following six steps apply when establishing safety:
1. Prepare for disconnection. Notify all those who will be affected by the procedure.

2. Isolate the drive system from the power supply and take measures to prevent it being
switched back on again.

3. Wait until the discharge time specified on the warning labels has elapsed.

4. Check that there is no voltage between any of the power connections, and between any of
the power connections and the protective conductor connection.

5. Check whether the existing auxiliary supply circuits are de-energized.
6. Ensure that the motors cannot move.

7. ldentify all other dangerous energy sources, e.g. compressed air, hydraulic systems, or
water. Switch the energy sources to a safe state.

8. Check that the correct drive system is completely locked.

After you have completed the work, restore the operational readiness in the inverse sequence.

/\ WARNING

Electric shock due to connection to an unsuitable power supply

When equipment is connected to an unsuitable power supply, exposed components may
carry a hazardous voltage. Contact with hazardous voltage can result in severe injury or death.

® Only use power supplies that provide SELV (Safety Extra Low Voltage) or PELV-
(Protective Extra Low Voltage) output voltages for all connections and terminals of the
electronics modules.

CNC Commissioning: NC, PLC, Drive
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Fundamental safely instructions

1.1 General safety instructions

/\ WARNING

Electric shock due to equipment damage

Improper handling may cause damage to equipment. For damaged devices, hazardous
voltages can be present at the enclosure or at exposed components; if touched, this can result
in death or severe injury.

® Ensure compliance with the limit values specified in the technical data during transport,
storage and operation.

® Do not use any damaged devices.

/\ WARNING

Electric shock due to unconnected cable shields

Hazardous touch voltages can occur through capacitive cross-coupling due to unconnected
cable shields.

® As a minimum, connect cable shields and the cores of cables that are not used at one end
at the grounded housing potential.

/\ WARNING

Electric shock if there is no ground connection

For missing or incorrectly implemented protective conductor connection for devices with
protection class I, high voltages can be present at open, exposed parts, which when touched,
can result in death or severe injury.

® Ground the device in compliance with the applicable regulations.

/\ WARNING
Spread of fire from built-in devices

In the event of fire outbreak, the enclosures of built-in devices cannot prevent the escape of
fire and smoke. This can result in serious personal injury or property damage.

e [nstall built-in units in a suitable metal cabinet in such a way that personnel are protected
against fire and smoke, or take other appropriate measures to protect personnel.

® Ensure that smoke can only escape via controlled and monitored paths.

CNC Commissioning: NC, PLC, Drive
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Fundamental safety instructions

1.1 General safety instructions

/\ WARNING

Unexpected movement of machines caused by radio devices or mobile phones

When radio devices or mobile phones with a transmission power > 1 W are used in the
immediate vicinity of components, they may cause the equipment to malfunction.
Malfunctions may impair the functional safety of machines and can therefore put people in
danger or lead to property damage.

e |f you come closer than around 2 m to such components, switch off any radios or mobile
phones.

® Use the "SIEMENS Industry Online Support app" only on equipment that has already been
switched off.

/\ WARNING

Fire due to inadequate ventilation clearances

Inadequate ventilation clearances can cause overheating of components with subsequent fire
and smoke. This can cause severe injury or even death. This can also result in increased
downtime and reduced service lives for devices/systems.

® Ensure compliance with the specified minimum clearance as ventilation clearance for the
respective component.

NOTICE

Overheating due to inadmissible mounting position

The device may overheat and therefore be damaged if mounted in an inadmissible position.
® Only operate the device in admissible mounting positions.

/\ WARNING

Unexpected movement of machines caused by inactive safety functions

Inactive or non-adapted safety functions can trigger unexpected machine movements that
may result in serious injury or death.

® Observe the information in the appropriate product documentation before commissioning.

e Carry out a safety inspection for functions relevant to safety on the entire system, including
all safety-related components.

e Ensure that the safety functions used in your drives and automation tasks are adjusted and
activated through appropriate parameterizing.

e Perform a function test.

e Only putyour plantinto live operation once you have guaranteed that the functions relevant
to safety are running correctly.

CNC Commissioning: NC, PLC, Drive
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1.1 General safety instructions

Note
Important safety notices for Safety Integrated functions

If you want to use Safety Integrated functions, you must observe the safety notices in the Safety
Integrated manuals.

/\ WARNING

Malfunctions of the machine as a result of incorrect or changed parameter settings

As a result of incorrect or changed parameterization, machines can malfunction, which in turn
can lead to injuries or death.

® Protect the parameterization against unauthorized access.

e Handle possible malfunctions by taking suitable measures, e.g. emergency stop or
emergency off.

CNC Commissioning: NC, PLC, Drive
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1.2 Equipment damage due to electric fields or electrostatic discharge

1.2 Equipment damage due to electric fields or electrostatic discharge

Electrostatic sensitive devices (ESD) are individual components, integrated circuits, modules
or devices that may be damaged by either electric fields or electrostatic discharge.

NOTICE
A Equipment damage due to electric fields or electrostatic discharge

Electric fields or electrostatic discharge can cause malfunctions through damaged individual
components, integrated circuits, modules or devices.

® Only pack, store, transport and send electronic components, modules or devices in their
original packaging or in other suitable materials, e.g conductive foam rubber of aluminum
foil.

e Only touch components, modules and devices when you are grounded by one of the
following methods:

— Wearing an ESD wrist strap
— Wearing ESD shoes or ESD grounding straps in ESD areas with conductive flooring

® Only place electronic components, modules or devices on conductive surfaces (table with
ESD surface, conductive ESD foam, ESD packaging, ESD transport container).

CNC Commissioning: NC, PLC, Drive
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Fundamental safety instructions

1.3 Warranty and liability for application examples

1.3 Warranty and liability for application examples

Application examples are not binding and do not claim to be complete regarding configuration,
equipment or any eventuality which may arise. Application examples do not represent specific
customer solutions, but are only intended to provide support for typical tasks.

As the user you yourself are responsible for ensuring that the products described are operated
correctly. Application examples do not relieve you of your responsibility for safe handling when
using, installing, operating and maintaining the equipment.

CNC Commissioning: NC, PLC, Drive
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1.4 Industrial security

1.4 Industrial security

Note
Industrial security

Siemens provides products and solutions with industrial security functions that support the
secure operation of plants, systems, machines and networks.

In order to protect plants, systems, machines and networks against cyber threats, it is
necessary to implement — and continuously maintain — a holistic, state-of-the-art industrial
security concept. Products and solutions from Siemens constitute one element of such a
concept.

Customers are responsible for preventing unauthorized access to their plants, systems,
machines and networks. Such systems, machines and components should only be connected
to an enterprise network or the Internet if and to the extent such a connection is necessary and
only when appropriate security measures (e.g. using firewalls and/or network segmentation)
are in place.

For additional information on industrial security measures that can be implemented, please
visit:

Industrial security (https://www.siemens.com/industrialsecurity)

Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they become
available, and that only the latest product versions are used. Use of product versions that are
no longer supported, and failure to apply the latest updates may increase customer’s exposure
to cyber threats.

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS
Feed at:

Industrial security (https://www.siemens.com/industrialsecurity)

Further information is provided on the Internet:

Industrial Security Configuration Manual (https://support.industry.siemens.com/cs/ww/en/
view/108862708)

CNC Commissioning: NC, PLC, Drive
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1.4 Industrial security
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/\ WARNING

Unsafe operating states resulting from software manipulation

Software manipulations, e.g. viruses, Trojans, or worms, can cause unsafe operating states
in your system that may lead to death, serious injury, and property damage.

Keep the software up to date.

Incorporate the automation and drive components into a holistic, state-of-the-art industrial
security concept for the installation or machine.

Make sure that you include all installed products into the holistic industrial security concept.

Protect files stored on exchangeable storage media from malicious software by with
suitable protection measures, e.g. virus scanners.

On completion of commissioning, check all security-related settings.

Protect the drive against unauthorized changes by activating the "Know-how protection"
converter function.

CNC Commissioning: NC, PLC, Drive
Commissioning Manual, 06/2019, A5E44860208B AB



Fundamental safety instructions

1.5 Residual risks of power drive systems

1.5 Residual risks of power drive systems

When assessing the machine- or system-related risk in accordance with the respective local
regulations (e.g., EC Machinery Directive), the machine manufacturer or system installer must
take into account the following residual risks emanating from the control and drive components
of a drive system:

1. Unintentional movements of driven machine or system components during commissioning,
operation, maintenance, and repairs caused by, for example,

— Hardware and/or software errors in the sensors, control system, actuators, and cables
and connections

— Response times of the control system and of the drive

— Operation and/or environmental conditions outside the specification
— Condensation/conductive contamination

— Parameterization, programming, cabling, and installation errors

— Use of wireless devices/mobile phones in the immediate vicinity of electronic
components

— External influences/damage
— X-ray, ionizing radiation and cosmic radiation

2. Unusually high temperatures, including open flames, as well as emissions of light, noise,
particles, gases, etc., can occur inside and outside the components under fault conditions
caused by, for example:

— Component failure
— Software errors
— Operation and/or environmental conditions outside the specification
— External influences/damage
3. Hazardous shock voltages caused by, for example:
— Component failure
— Influence during electrostatic charging
— Induction of voltages in moving motors
— Operation and/or environmental conditions outside the specification
— Condensation/conductive contamination
— External influences/damage

4. Electrical, magnetic and electromagnetic fields generated in operation that can pose a risk
to people with a pacemaker, implants or metal replacement joints, etc., if they are too close

5. Release of environmental pollutants or emissions as a result of improper operation of the
system and/or failure to dispose of components safely and correctly

6. Influence of network-connected communication systems, e.g. ripple-control transmitters or
data communication via the network

For more information about the residual risks of the drive system components, see the relevant
sections in the technical user documentation.
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1.5 Residual risks of power drive systems
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Introduction 2

2.1 Overview of the manuals for SINUMERIK 840D sl

Steps for commissioning SINUMERIK 840D sl
Commissioning a SINUMERIK 840D sl is performed in two basic steps:

Configure PLC, load basic
program

Configure drives

NC: Configure the machine

Creating a PLC program
General machine
data

Channel-specific i i
machine data NC functions (?;glay machine

Axis machine data

GUD, macros

Figure 2-1  Commissioning process
Step 1: Commissioning the NC, PLC, drive
® Commissioning Manual: CNC commissioning: NC, PLC, drive

® Function manuals: Basic functions, extension functions, special functions, synchronized
actions

e Safety Integrated Function Manual: Commissioning with Safety Integrated
Step 2: Commissioning NC functions, PLC program and machine data

e List manuals: Machine data, interface signals, variables

CNC Commissioning: NC, PLC, Drive
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2.2 SINUMERIK 840D s/ configuration

2.2 SINUMERIK 840D sl configuration

SINUMERIK 840D sl configuration with SINAMICS S120 Booksize

SINUMERIK SINUMERIK operator panel front with TCU SINUMERIK

HT 8 PCU 50.5
I Industrial Ethernet g

| ]

L ]

PROFIBUS I/O m

DRIVE-CLIQ O

NX15.3 | SINAMICS S120
. Servomotors Main spindle motor

Figure 2-2  Example: Configuration with SINAMICS S120 Booksize

SINUMERIK 840D sl with
SINAMICS S120

Power supply

CNC Commissioning: NC, PLC, Drive
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2.2 SINUMERIK 840D s/ configuration

SINUMERIK 840D sl configuration with SINAMICS S120 Combi

SINUMERIK operator panel front with TCU

SINUMERIK SINUMERIK PCU 50.5

Industrial Ethernet m

PP 72/48D PN ISl B R v

PP 72/48D 2/2A PN ool lpzedimi J
SIMATIC |5
ET 200pro - u

m PROFINET
O DRIVE-CLIQ
SINUMERIK 840D sl 5 i SINAMICS S120
SINAMICS S120
Power supply NCU 710.3B PN Combi Motor Module
= booksize compact
e format

1FK7 feed
motors

1FK7 feed
motors

Spindle motor 1PH8

Figure 2-3  Example: Configuration with SINAMICS S120 Combi

Note
SINAMICS S120 Combi

The configuration with SINAMICS S120 Combi is permissible only on an NCU 710.3B PN.
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2.3 Procedure for the initial commissioning

2.3

Procedure for the initial commissioning

Checking the system

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

The following is important when starting commissioning:

® The control system with its components boots error-free.

® The EMC guidelines were carefully maintained when configuring the system.

Variants for the commissioning process

When commissioning the system for the first time, the following dependencies to the CNC
software on the CompactFlash card are considered:

® CompactFlash card with current CNC software

® CompactFlash card without CNC software = new installation

® CompactFlash card with older CNC software = upgrade

Commissioning with current CNC software

® Assign the NC machine data for the communication
® Scale the machine data

® Parameterize the axis data

e Parameterize the spindle data

® Parameterize the measuring systems

Sequence Reference to Chapter

@ Powering up the control system with NC/PLC general reset — NC/PLC general reset (Page 30)

@ Make a communication connection to the PLC - Establishing a communication connection (Page 47)

@ Commission the PLC — PLC commissioning (Page 47)

@ Commission the SINAMICS drive system - Commissioning NC-controlled drives (Page 99)

@ NC « drive communication - Communication between the NC and the drive (Page 211)
@ Commission the NC:

- NC commissioning (Page 227)

- Procedure when commissioning the NC (Page 229)

@

Drive tuning

- Drive tuning (Page 283)

Reinstallation of the CNC software

Sequence

Reference to Chapter

®

Install the CNC software on the CompactFlash card using one of
the following media:

e Bootable USB FlashDrive
e WinSCP on PC/PG
® VNC viewer on PC/PG

- New installation / upgrade (Page 351)

@ Powering up the control system with NC/PLC general reset — NC/PLC general reset (Page 30)
@ Establish a communication connection to the PLC - Establishing a communication connection (Page 47)
@ Commission the PLC - PLC commissioning (Page 47)
CNC Commissioning: NC, PLC, Drive
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2.3 Procedure for the inifial commissioning

Sequence Reference to Chapter
@ Commission the SINAMICS drive system — Commissioning NC-controlled drives (Page 99)
@ NC « drive communication - Communication between the NC and the drive (Page 211)
@ Commission the NC:
® Assign the NC machine data for the communication - NC commissioning (Page 227)

® Scale the machine data
® Parameterize the axis data - Procedure when commissioning the NC (Page 229)
® Parameterize the spindle data

® Parameterize the measuring systems

Drive tuning - Drive tuning (Page 283)
Upgrading the CNC software

Sequence Reference to Chapter

@ Archive the NC, PLC, HMI and drive data — Save data (Page 341)

@ Upgrade CNC software using: — New installation / upgrade (Page 351)

® Access MyMachine /P2P
e  WinSCP and VNC Viewer
@ Load the archived NC, PLC, HMI and drive data — Load data (Page 341)

CNC Commissioning: NC, PLC, Drive
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2.4 Procedure when tuning axes and drives
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Requirement

Procedure when tuning axes and drives

Once the drives have been commissioned and the axes assigned, you must start tuning the

particular machine or a machine type.

® The drives have been commissioned: the axes move.

® The topology has been checked and is OK.

Recommended tuning sequence

/FB2/: Function Manual Expansion functions (https://support.industry.siemens.com/cs/de/en/

view/109763228)

Sequence:

Reference to the corresponding chapter:

Automatic servo tuning
= including following error compensation

Automatic servo tuning (Page 285)

/FB2/ K3: Dynamic feedforward control (following error compensa-
tion)

Automatic servo tuning: Path interpolation

Example for path interpolation (Page 300)

Optional: Manual calibration of the controller using measuring func-
tions

Measuring functions (manual tuning) (Page 311)

Circularity test
® Motor encoder
® Measuring system (encoder 1, encoder 2)

Circularity test (Page 330)

1-axis compensations:

Interpolatory compensation
® | ead screw error compensation
® Measuring system error compensation

/FB2/ K3: Leadscrew error and measuring system error compensa-
tion

Temperature compensation

/FB2/ K3: Temperature compensation

Backlash compensation:

® Mechanical

® Dynamic

® Dual position feedback

/FB2/ K3: Backlash compensation

Friction compensation
Friction compensation with adaptive characteristics

/FB2/ K3: Friction compensation with a constant compensation value
Friction compensation with adaptive characteristics (Page 232)

Nodding compensation

Nodding compensation (Page 242)

Multi-axis compensations:

Cylinder error compensation (only for cylindrical grinding)

/FB2/ K3: Cylinder error compensation

Sag compensation

/FB2/ K3: Sag and angularity error compensation

Compensation in space (option)
Volumetric Compensation System (RMCC/VCS)

Volumetric compensation interface (option)
Volumetric compensation interface (RMCCI/VCI)

26
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Requirements for commissioning

3.1 General prerequisites

Prerequirements for components involved

The complete system is connected mechanically and electrically, and has been verified in the
following points:

Limit values

All ESD measures are observed for the design of the components.
All screws are tightened with their prescribed torque.

All connectors are plugged correctly and locked/screwed.

All components are grounded and connected to shields.

The load capacity of the central power supply is taken into account.

All components are dimensioned for defined mechanical, climatic and electrical environmental
conditions. No limit value may be exceeded, neither during operation, nor during transportation.

Special attention must be paid to the limit values:

References

Power supply conditions

Pollution burden
Function-impairing gases
Ambient environmental conditions
Storage/transport

Shock stressing

Vibration stressing

Ambient temperature

You can find further details in the following manuals:

Installing the SINAMICS S120 drive components: SINAMICS S120 Equipment Manual /
GH2/ (https://support.industry.siemens.com/cs/ww/en/view/109763282)

Connecting the interfaces: SINUMERIK 840D sl Equipment Manual NCU 7x0.3B PN
(https://support.industry.siemens.com/cs/de/en/view/99922219)
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Requirements for commissioning

3.2 Software and hardware preconditions

3.2 Software and hardware preconditions

Requirements for commissioning

For the commissioning of SINUMERIK 840D sl, the following points are required:

® Hardware requirements

NCU with TCU

CompactFlash card

Dual fan/battery module for NCU

Optional: PCU 50.5 with Windows 7 and operator panel

Note

For the operation of SINUMERIK Operate on the PCU without TCU, the "HMI"
subsystem for SINUMERIK Operate on the NCU must be switched off.

® Connection to NCU

Network switch to X120

Ethernet machine control panel to socket X120

Ethernet connection from PG/PC to X120 or X127 for commissioning the PLC
Ethernet connection from the TCU to the Ethernet machine control panel

Optional: Ethernet connection from the PCU to the Ethernet machine control panel

® Software requirements

28

CNC software with SINUMERIK Operate

Optional: SINUMERIK Operate for operation on the PCU
SIMATIC STEP 7 on PG/PC (engineering system)
SINUMERIK 840D sl Toolbox for STEP 7 package

GSD files (Toolbox)

Note

The part numbers of the SINAMICS drives, encoders and motors should be available for
parameterization.
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3.3 Position of the interfaces
3.3 Position of the interfaces

Interfaces on the NCU
The NCU has the following interfaces:

X105 .

T =l 3,

X122, X132, X142

X124
X150-1
X150-2
X120
X126 S

B X136
X125,X135 e | ! X130

X127

X100 ... X105 DRIVE-CLIQ for SINAMICS drive components

X124 +24 V DC external power supply

X125, X135 USB only for commissioning and servicing

X120 Industrial Ethernet for connection to a system network
(TCU and/or PCU)

X130 Industrial Ethernet for connection to a company network

X127 Industrial Ethernet service interface for PG/PC

X136 PROFIBUS DP / MPI

X126 PROFIBUS DP PROFIBUS DP (for example for PLC axes)

X150-1, X150-2 PROFINET IO for PROFINET components

X122, X132, X142 Based on PROFINET Digital inputs/outputs for 1/0 devices
Figure 3-1  Position of the interfaces
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3.4 Power-On and boot-up
3.4 Power-On and boot-up
3.4.1 NC and PLC memory reset

SVC/NCK and PLC rotary switches

The NCU has two rotary switches in the lower section of the front panel.

The settings on the

SVC/NCK switch have the following meaning:

Switch position NC operating mode
0 NC normal boot-up
1 NC boot-up with default values (= memory reset)
2 The NC (and PLC) boots up with the data that was saved at the last shutdown
7 Debug mode (NC is not started)
8 IP address of the NCU is displayed on the seven-segment display
All others Not relevant

The settings on the

PLC switch have the same meaning as for a SIMATIC S7-CPU:

Switch position

Operating mode of the PLC

0 RUN

1 RUN (protected mode)

2 STOP

3 Memory reset (MRES)
All others Not relevant
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Requirements for commissioning

3.4 Power-On and boot-up

Initial commissioning

In order to achieve a defined state of the complete system, for the initial commissioning of the
NCU, a general reset of the NC and the PLC must be performed.

Note

In the following cases, a general PLC reset must always be performed:

Initial commissioning

Module replacement

General reset request by the PLC
Upgrading the PLC

Procedure:

1.

Set the rotary switch of the NCU to the following settings:
— NCK commissioning switch: Switch position "1"
— PLC mode selector: Switch position "3"

Initiate a power-on reset by switching-off the control and switching-on again — or by pressing
the Reset button on the front of the NCU. The NC is shut down and is restarted with the
request for a general reset.

Effect:

— The "STOP" LED flashes.
— The "SF" LED illuminates continuously.

Within approx. three seconds, turn the PLC mode selector switch to the positions "2" - "3"
= ll2’l.
Effect:

— The "STOP" LED first flashes with about 2 Hz and then illuminates continuously.

Turn the PLC mode selector switch back to the "0" position.
Effect:

— The "STOP" LED extinguishes.
— The "RUN" LED flashes initially and then illuminates green continuously.

Turn the NCK commissioning selector switch back to the "0" position.
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3.4 Power-On and boot-up

Result
The NC has now been generally reset and is in the following state:
e NC
— The user data is deleted.
— The system data is initialized.
— The standard machine data is loaded.

e PLC
The general reset places the PLC in a defined initial state:

— The user data has been deleted (data and program blocks).
— The system data blocks (SDB) have been deleted.
— The diagnostics buffer and the MPI parameters have been reset.

The "RUN" LED illuminates. NC and PLC are in cyclic operation.

Note
PLC general reset

If a general PLC reset is performed using a power-on reset, then the user data must again be
transferred to the PLC, e.g. via a programming device (PG).

After the PLC general reset, no PLC start is performed and at least the following alarm issued:
e Alarm: "2001 PLC not booted"

These alarms have no influence on the next steps.

3.4.2 A general reset is separately performed for the NC and PLC

General reset of the NC
Carry out the following actions to perform an NC general reset:
1. Turn the NCK commissioning switch on the front of the NCU to position "1".

2. Initiate a power on reset by switching-off the control system and switching-on again — or by
pressing the reset button on the front of the NCU (labeled "RESET"). The system is shut
down and is restarted with the request for a general reset of the NC.

3. After the system has booted, turn the NCK commissioning switch back to position "0".
Effect:

— The number "6" and a flashing point are output on the 7-segment display on the front of
the NCU.

— LED "RUN" lights up.
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3.4 Power-On and boot-up

The NCU is in the following state after an error-free boot-up:
® The NC is in cyclic operation.
® The static memory of the NC is deleted.

® The machine data is preassigned standard values.

Alternatives

A PLC general reset can be performed with or without power-on reset. Depending on this,
various states are obtained for the PLC program.

General PLC reset without a power-on reset
Carry out the following actions to execute a general PLC reset without a power-on reset:

1. Turn the PLC mode selector switch on the front of the NCU to position "2" (STOP).
Effect:

— The PLC goes into the "STOP" mode.
— The "STOP" LED illuminates.

2. Turn the PLC mode selector switch to position "3" (MRES)
Effect:

— The "STOP" LED goes dark and after approx. three seconds illuminates again.

3. Within approx. three seconds, turn the PLC mode selector switch to the positions "2" - "3"
N Il2ll
Effect:

— The "STOP" LED first flashes with about 2 Hz and then illuminates continuously.

4. Turn the PLC mode selector switch back to the "0" position.
Effect:

— The "STOP" LED extinguishes.
— The "RUN" LED illuminates.
The general reset places the PLC in a defined state:
® The PLC is in cyclic operation.
® The time of day and the operating hours counter have not been reset.

e The diagnostics buffer and the MPI parameters have not been reset.

Note

For the general reset without power-on reset, the most recently loaded blocks from the PLC
program are reimported.
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3.4 Power-On and boot-up

General PLC reset with power-on reset
Carry out the following actions to execute a general PLC resetwith a power-on reset:
1. Turn the PLC mode selector on the front of the NCU to position "3" (MRES).

2. Initiate a power-on reset by switching-off the control and switching-on again — or by pressing
the Reset button on the front of the NCU. The NCU is terminated and with the request for a
general reset is restarted.

Effect:

— The "STOP" LED flashes.
— The "SF" LED illuminates continuously.
3. Within approx. three seconds, turn the PLC mode selector switch to the positions "2" - "3"
N ll2ll.
Effect:
— The "STOP" LED first flashes with about 2 Hz and then illuminates continuously.

4. Turn the PLC mode selector switch back to the "0" position.
Effect:

— The "STOP" LED extinguishes.

— The "RUN" LED flashes initially and then illuminates green continuously.
The general reset places the PLC in a defined state:
® The user data has been deleted (data and program blocks).
® The system data blocks (SDB) have been deleted.

® The diagnostics buffer and the MPI parameters have been reset.

343 Boot completed

Boot completed without error
After an error-free boot of the NCU, the following status is displayed:
® The number "6" and a flashing point
® The "RUN" LED illuminates green continuously.

In the following step, commissioning of the PLC is done with the SIMATIC Manager.
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3.5

Access levels

Access to functions and machine data

3.5 Access levels

The access concept controls access to functions and data areas. Access levels 0 to 7 are
available, where 0 represents the highest level and 7 the lowest level. Access levels 0 to 3 are
locked using a password and 4 to 7 using the appropriate key-operated switch.

Access level | Locked by Area Data class

1 Password: SUNRISE Manufacturer Manufacturer (M)
2 Password: EVENING Service Individual (1)

3 Password: CUSTOMER User User (U)

4 Key-operated switch setting 3 Programmer, machine setter User (U)

5 Key-operated switch setting 2 Qualified operator User (U)

6 Key-operated switch setting 1 Trained operator User (U)

7 Key-operated switch setting 0 Semi-skilled operator User (U)

The password remains valid until it is reset with the "Delete Password" softkey. The passwords
can be changed after activation.

If, for example, the passwords are no longer known, reinitialization (boot-up with "NCK default
data") must be carried out. This resets all passwords to the default (see table). A power-on reset
does not reset the password.

Key-operated switch

Access levels 4 to 7 require a corresponding key-operated switch setting on the machine
control panel. Three keys of different colors are provided for this purpose. Each of these keys
only provides access to certain areas.

Access level Switch position Key color
4-7 Oto3 Red
5-7 Oto2 Green
6-7 Oand 1 Black
7 0 = Key removal position No key inserted

The position of the key-operated switch can be processed by the PLC program, and
appropriately transferred to the NC/PLC interface .
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Set password

Procedure:

1.
2.

Select the "Commissioning" operating area and press the "Password" softkey.

Press the "Set password" softkey. The current key-operated switch setting is displayed first:

Set password

Current access level:  Key switch 0
Please enter password:

Enter the password for the desired access level and confirm this input with "OK" or with the
<INPUT?> button.

A valid password is acknowledged as set and the access level is set. Invalid passwords will
be rejected.

Pressing the "Delete password" softkey deletes the last valid password and displays the
current key-operated switch setting again.

Note
Delete password

The password can also be deleted via the - Pl service: LOGOUT: Function Manual, Basic
Functions

Rules relating to the password structure
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The following rules must be observed when assigning a new password:

The password has a length of between 8 and 32 characters.

A password must contain at least one number, at least one uppercase letter, and at least
one lowercase letter.

A password may contain the following characters:
Special characters (ASCII 0x20 to Ox7E)

Uppercase characters

Lowercase characters
— Numbers
A new password must not have any similarity to the following data:

User name

Computer name

Additional user data (GECOS data that can be additionally saved under Linux.)
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3.5 Access levels

i This information can also be found in the online help of SINUMERIK Operate.

Change password

NOTICE

Change password

Observe the following "Rules relating to the password structure" for the selection of the new
password.

Note the following changes in the handling of passwords:

e A password that has been changed cannot be reset to a default password.

e After a software upgrade to version 4.8 SP3, the passwords valid under Linux
apply immediately in the NC.

® In the following cases, the default passwords in the delivery condition are no longer valid
in the NC and have been replaced by the currently valid passwords under Linux:

— After importing a startup archive
— After a memory reset of the NC

Procedure:

1. To change the default password from the delivery condition, press the "Change password"
softkey.

2. The previous password must first be confirmed. After successful authentication, you are
forwarded automatically to the following dialog:

Change password

Current access level: Manufacturer

Please enter password:
+)Manufacturer

_)Service Repeat password

) User

3. Enter the new password and the repetition, and then confirm with the "OK" softkey. If both
passwords match, the new password becomes valid and is adopted by the system.
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Password forgotten?

NOTICE

Password forgotten?

Assigning a new password to replace a forgotten password is a very time-consuming process,
in particular, an unavailable password hinders a service job.

Therefore, please take appropriate actions to ensure that the assigned passwords are
available for a service job.

If the password is no longer available, please contact the supplier.
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4.1 SINUMERIK License Key

Basic information on license keys

If a license is required for a product, then with the purchase of the license the purchaser
receives a ColL as proof for the rights to use this product and a corresponding license key as to
the "technical representative" of this license. In conjunction with software products, the license
key usually must be available on the hardware on which the software product is executed.

Note
Trial license

A trial license supports "short-term use" of the software in a non-productive context, e.g. use for
testing and evaluation purposes; it can be transitioned into another license.

SINUMERIK license keys

Depending on the software product, there are license keys with different technical properties.
The essential properties of a SINUMERIK license key are:

® Hardware serial number
Via the hardware serial number contained in the SINUMERIK License Key, there is a direct
relationship between the License Key and the hardware on which it may be used. That
means a License Key that was generated for the hardware serial number of a certain
CompactFlash card is also only valid on this CompactFlash card and rejected as invalid on
another CompactFlash card.

® Total number of assigned licenses
A SINUMERIK license key not only refers to a single license, instead it is the "technical
representative” of all licenses that are assigned to the hardware at the time of its generation.

Content of the CompactFlash card

The CompactFlash card contains the system and user software, the retentive system and user
data, along with the data relevant for the license management of SINUMERIK software
products of a control system:

® Hardware serial number
® License information including the license key

The CompactFlash card thus represents the identity of a SINUMERIK controller. For this
reason, assigning licenses to a controller always occurs using the hardware serial number.

This has the advantage that the CompactFlash card can be inserted into a replacement NCU
in the event of failure and all data is retained.
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CompactFlash card as a spare part

If the CompactFlash card of a SINUMERIK controller is replaced, for example, because of
defective hardware, the license key loses its validity and the system is no longer operational.

In case of defective hardware of the CompactFlash card, contact the "Technical Support". They
will then send you a new license key without delay. The following data is required:

® Hardware serial number of the defective CompactFlash card

® Hardware serial number of the new CompactFlash card

Note

Only CompactFlash cards can be used that were released as spare part, as only these are
known to the license database.

Determining the hardware serial number

The hardware serial number is a permanent part of the CompactFlash card. Itis used to identify
a control system uniquely. The hardware serial number can be determined by:

e Certificate of License (Col)
e SINUMERIK user interface

® [abel on the CompactFlash card

Note
Hardware serial number and CoL

The hardware serial number is located only on a CoL of the system software or if the license
was ordered bundled, in other words the system software came together with options.
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4.2 Web License Manager

Overview

The use of the installed system software and the options activated on a SINUMERIK control
system require that the licenses purchased for this purpose are assigned to the hardware. In
the course of this assignment, a license key is generated from the license numbers of the
system software, the options, as well as the hardware serial number. Here, a license database
administered by Siemens is accessed via the Internet. Finally, the license information including
the license key is transferred to the hardware.

The license database can be accessed using the Web License Manager.

Web License Manager

By using the Web License Manager, you can assign licenses to the hardware in a standard Web
browser. To conclude the assignment, the license key must be entered at the controller via the
user interface.

SIEM ENS - siemens.com

Home | Deutsch Contact

Maotion Control
Web License Manager

User
LRElEEs Welcome to the Web-based software license management of SIEMENS MC
Direct access bar code
scanner Thiz tool enables you to assign software licenses to a target system and to generate
Customer Login Licenze Keys. Multiple licenzes may be azsigned at the 2ame time.
Show Licenze Key
Manage licenze pool
Uzage Guide / _—
Demensiration 'I* Direct Access This access makes it pozsisle for you to azsign all
te licenze which vou have got with a delivery.

To begin the azsignment process, select from one of the following choices:

; Direct login {barcode scanner] : This entrance iz optimized for
| the operation of a bar code scanner. You hereby can assign all
- Certificates of License included with a bar code scanner.
= '3”""'—*-—- Gustomer [ ogin If you have a personal entrance, this be of use
ii * q legin for customers to az=ign all licenzse which was delivered to you
——| till now.

Internet links

Web License Manager (http://www.siemens.com/automation/license)

Siemens Industry Mall (http://mall.automation.siemens.com)
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4.3 License database

License database access

Direct access

The license database contains all relevant license information required for the license
management of SINUMERIK software products. The central management of the license
information in the license database ensures that the existing license information regarding a
piece of hardware is always up to date.

The direct access in the Web License Manager is made with:
® License number
® Delivery note number

The direct access enables the direct assignment of licenses for which the license numbers are
available, e.g. in the form of a CoL.

Direct access with barcode scanner

Customer login
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The direct access in the Web License Manager is made with:
® Hardware serial number
® Product selection

The direct access enables the assignment of licenses with a barcode scanner for which the
license numbers are available as a barcode, for example in the form of a CoL.

The customer login in the Web License Manager is made with:
® User name
® Password

The customer login enables the assignment of all the licenses available to the machine
manufacturer that are delivered at the time of the login and have not yet been assigned to any
machine. Here, the license numbers of licenses that can still be assigned need not be directly
at hand, instead these are displayed from within the license database.

Note
Obtaining access data

You can obtain the address data for the customer login from the Siemens Industry Mall under
the associated selected region with: "> Register" (top).
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4.4 How to perform the assignment

Assigning a license to a piece of hardware

1.

Determine the hardware serial number and the product name ("type of hardware") on the
user interface via the licensing dialog:
Commissioning > menu forward key > Licenses > Overview operating area

Note

Ensure that the hardware 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.

Go to the Internet page of the Web License Manager.
Click the appropriate access to the license database:
— Direct access

— Direct access (barcode scanner )

— Customer login

Follow the instructions in the Web License Manager.
A progress bar shows you the individual steps:

. 1 1 1 1

L L L L
. Identify Select Assign Generate
Login . . .
Product licenses licenses License Key

. Check the details of the selected licenses before confirmation of the assignment process.

Note

After confirmation, the generated license key irrevocably links the selected licenses with the
specified hardware.

Confirm the assignment process.

After completing the assignment process, enter the license key displayed on the Web
License Manager into the license dialog of the user interface.
Commissioning > menu forward key > Licenses > Overview operating area

Press the <INPUT> button to confirm the input of the new license key.

Displaying the license key and sending via e-mail

For archiving or for documentation of the associated machine, you can also send a license
report with the grouping of all assigned licenses. Follow the instructions in the Web License
Manager under "Display License Key".
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4.5

Important licensing terms

Certificate of License (ColL)

The ColL is the proof of the - license. The product may only be used by the holder of the
- license or authorized persons. The CoL includes the following data relevant for the license
management:

® Product name
® |icense number
® Delivery note number

® Hardware serial number

CompactFlash card

Hardware

As the carrier of all non-volatile data in a SINUMERIK solution line control system, the
CompactFlash card represents the identity of this control system. The CompactFlash card is a
memory card that can be plugged into the — Control Unit from outside. The CompactFlash card
also contains the following data relevant for the license management:

® Hardware serial number

® License information including the — license key

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. The license information is also saved to non-volatile memory on this
component, e.g. on a -~ CompactFlash card.

Hardware serial number

License
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The hardware serial number is a permanent part of the -~ CompactFlash card. It is used to
identify a control system uniquely. The hardware serial number can be determined by:

e - Certificate of License
e User interface

® [abel on the CompactFlash card

A license gives the user the legal right to use a —» software product. Evidence of this right is
provided by the following:

® - Certificate of License (ColL)

® - License key
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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 identified by its -~ hardware
serial number.

License number

The license number is the feature of a — license used for its unique identification.

Option

An 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:

® Product designation
® Article number

® License number

Software product

The term 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.
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PLC commissioning 5

5.1 Connect PG/PC with the PLC

Introduction

SIMATIC Manager is a GUI for online/offline editing of S7 objects (projects, user programs,
blocks, hardware stations and tools).

You can perform the following actions with the SIMATIC Manager:
® Manage projects and libraries

e Call STEP 7 tools

e Establish an online connection to the PLC

A corresponding editing tool is started up when you open the relevant objects. The program
editor starts by double-clicking a program block. The block can be processed.

Starting SIMATIC Manager

After installation, the SIMATIC Manager icon appears on the Windows desktop, and in the Start
menu a "SIMATIC Manager" program item appears under "SIMATIC".

e Start the SIMATIC Manager by double-clicking the link on the Windows desktop or from the
Start menu.

® The online help for the active window is always called by pressing the <F1> function key.

Establishing communication with the PLC

To load the configuration into the PLC, the connection (Ethernet) from the PG/PC to the PLC
required for the loading must be ensured.

Procedure:
1. Select menu command: "Extras" > "Set PG/PC interface..."

2. Under the "Access mode" tab, look for the interface used in the "Interface parameterization
used" selection field, for instance: "TCP/IP - Realtek RTL8139/810x F..."

3. Confirm the parameterization with "OK".

Note

Parameterization of the PG/PC interface can be performed or changed from the SIMATIC
Manager at any time.
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5.2 Creating a SIMATIC S7 project (PROFIBUS)

5.21 SIMATIC S7 project overview

Steps to be taken

A SIMATIC S7 project must be created for the basic commissioning of the PLC, the Ethernet
and PROFIBUS communication as well as the input/output data areas of the NC. To do this,
perform the following steps:

® (Create a project

® [nsert a SIMATIC station 300

e Insert an NCU to the hardware configuration
e Configuring interfaces

® |Insert the machine control panel and handwheel

What do you need to be aware of?

Loading the PLC via interface X130 is also possible if the IP address of the Ethernet interface
is known. Loading an archive may always be performed if the communication HMI-NC is
available.

Note

Loading the PLC (CP840) is essential for the configuration of the data path for saving/restoring
the drive data.

References

The PLC interface signals are described in the SINUMERIK 840D sI NC Variables and Interface
Signals (https://support.industry.siemens.com/cs/de/en/view/109763239)list manual.

Operating sequence
You have started the SIMATIC Manager.
1. To create a new project, select the "File" - "New" menu command in the SIMATIC Manager.
2. Enter the project data:
— Name (for example: SINU_840Dsl)
— Storage location (path)
- Type

3. Confirm the dialog with "OK".
The project window is displayed showing an empty S7 project structure.
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5.2.2 Inserting SINUMERIK NCU to the HW Config

Overview
Insert the necessary hardware in the following order in the S7 project:
® |nsert a SIMATIC station 300
e Start the hardware configuration
® Insert a SINUMERIK NCU

Operating sequence
Procedure:

1. Select via the context menu (right-click) "Insert new object” > "SIMATIC 300 station".

XJSIMATIC Manager - SINU_840Dsl

File Edit | Insert PLC Wiew Options ‘Window Help

0= | 1 SIMATIC 400 Station | < Mo Filter > j 2 | a8 | Z2EM
Subriet » 2 SIMATIC 300 Station
m Prograrm 3 3 SIMATIC H Station ;Iglll
""" 5 S m 4 SIMATIC PC Skation
— " 5 Other Station
17 Softare r 6 SIMATIC 55
7 PGIPC
Symbal Table
Tiexk Library: 3

Exbernal Source. ..

Shared Declarations 3

Farameter; 2
External parameters, ..

2. Double-click the <SIMATIC 300> symbol.
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3. Double-click the <Hardware> symbol.

4.

50

The HW Config for introducing required hardware is started.

In the menu, select "View" > "Catalog". The catalog with the modules is displayed.

1 |

i

FIJ%HW Config - [SINUMERIK {Configuration} -- SINU_840Dsl] = |EI|1|
E“] Station  Edit  Insert PLC  Wiew Options Window Help _|ﬁ||1|
D288 %8| e ddalDE| 2 e

Bix|

:I:I (18] SINUMERIK_Nx15

Slotl M... | Meszage frame selection / default

0 address

| Co... |

Press F1 to get Help,

Eind |

FErofile: I Standard

=2 PROFIBUS DP
222 PROFIBUS A
: PROFINET 10

3 [MATIC 300
SIMATIC 400
B SIMATIC PC Based Contral 3004400
-8 SIMATIC PC Station

SIMATIC 57-300, M7-300 and C7 modules
[central rack]

3

Icha

@  Station window:
@  Details
@ Hardware catalog

The user interface of the "HW Config" hardware configuration shows the following details:

— Station window:

The station window is split. The upper part displays the structure of the station
graphically, and the lower part provides a detailed view of the selected module.

— Hardware catalog

This catalog also contains the SINUMERIK NCU that you need for configuring the

hardware.
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Inserting a SINUMERIK NCU
With the operating sequence described below, you insert the NCU 720.3 PN as example:
1. Select "View" > "Catalog".

2. Search for the module in the catalog under "SIMATIC 300" - "SINUMERIK" - "840D s|" >
"NCU 720.3 PN".
E{;Hw Config - [SINUMERIK (Configuration) -- SINU_840Dsl] 1Ol x|
@) Station Edit Insert PLC Wiew Options MWindow Help == =]

D288 %8| e ddalDE| 2 e

N Bix|
Eind | nﬂ ﬂﬂ
Profile: I Standard j
[]--ﬁl PROFIBUS DP -

-3 PROFIBUS P4

-8 PROFINET 1D

E-Fg SIMATIC 200

B3 C7

&3 CP-300

&3 CPU-300

-3 FM-300

D Gateway

(3 IM-200

(] MPEXTENSION

(3 Ps-300

(1 RACK-300

-] SM-200

=3 SINUMERIK
£ 8400 o

@ nou 7101

NCU 710.2

NCU 7201

NCU 720.2

NCU 7301

NCU 730.2

NCU 730.2 PN [v2.4)

NCU 720.2 PN [V2.6)

NCU 730.2 PN [V2.6)

NCU 720.2 PN (v2.7)

NCU 730.2 PN (v2.7)

NCU 710.3 PN [v3.2)

K —— _'l_I
:I:I [3] SINAMICS_Integrated

Slotl M... | Meszage frame selection / default | address 0 address | C.. |

NCU 730.3 PN [¥3.2)

[0 84000 8!

-0 8100 4 8400

-0 840Di

o-F0 SIMATIC 400 | |
o0 SIMATIC PC Based Control 3004400
- @ CIMATIC PI Shatinn LI
BFCE 372-DAA30-Dik 3
SINUMERIK MCU 720.3 PM with -
PLC317F-3PN/DP [fimware Y3.2)

-

Press F1 to get Help, [ [ Chy 4

3. Select"NCU 720.3 PN" with the left mouse button and drag it to the "Station design" station
window while keeping the mouse button pressed.

After you release the mouse button, into the dialog, configure the properties of the interfaces of
the communication processor CP provided on the NCU.
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5.2.3 Configuring interfaces

Introduction

Configure the following interfaces in the STEP 7 project via which you want to access the NCU:
® |ntegrated PROFIBUS

e PROFIBUS DP, only with machine control panel for PROFIBUS (Page 60)

® [ndustrial Ethernet

When creating a new project using the catalog, the configuration of the PROFIBUS interface is
called automatically.

PROFIBUS DP operating sequence

52

1. Left-click to select an NCU and while holding down the mouse button drag it to the "Station
design" station window.

2. After you release the mouse button, configure the properties of the PROFIBUS DP interface
for socket X126 (machine control panel) in the dialog box.

Properties - PROFIBUS interface DP (RO/52.2) 5[
General  Parameters I
Address: 2 'l If a subnet is selected.
the next available address iz suggested
Subnet:
Froperties...
Delete
Ok | Cancel | Help |

3. No configuration is necessary for an Ethernet machine control panel: Select "Cancel".
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4. The NCU module with SINAMICS S120 is inserted into the HW Config.

Ed:Hw Config - [SINUMERIK {Configuration} -- SINU_840Dsl] - |EI|1|
E“] Station  Edit  Insert PLC  Wiew Options Window Help _|ﬁ||1|

D288 %8| e ddalDE| 2 e

- Bix|

Eind | s

CPi 317F-3 PNA Profile: Standard <z
FROFIEUS Integrated: DF master spstem [3] S I andar J

%?“ PROFIBUS-P& ;I

32 PROFINET IO
Bl SIMATIC 300
facr
-3 CP-300
-3 CPU-300

-0 RACK-300

B 5H-300
=3 SINUMERIK
£ 8400 o
NCU 7101
NCU 710.2
= NCU 7201
- _>|_I NCU 7202
NCU 7301
:I :| {3 SINAMICS Integrated :EH ;gg; BN 24
Slat M... | Meszage frame selection / default ... | | address 0 address | Com... NCU 720.2 PN [V2.6)
4| Do ] St mceaiiear Il s MCU 730.2 PN [V2.6]
5 ||d Drve ] SHEMENS messane fame 136 FEDIRIT | 4100 415 NEU 720.2PN [v2.7)
& e ] SHEMENS messae fame 136 FED-T578 4100 4779 MCU 7302 PN [v2.7]
7 [ owed MU 710.3 PN [v3.2)
& || Do & motiv: moviving S a7 | G, Ed NCU 720.3 PN [¥3.2)
g e I SHEMENS messame fame 16 FEDIIS | 4140 47177 L [l NCU7I0 3PN 3 2)
707 || Do | SHENENS s fame 138 FEDIAIS S140_ 4765 -] 8400l
77 || omed -] 810D / 840D
7 Lgen I 5 i moviinaing A BT -0 840D
rF Fve I SIEMENS massame fame 1 FER-IRE . -l SIMATIC 400
i D £ SIEMENS massams fame 135 FER 1578 ST 4| =-Ff SIMATICPC Basx.ed Control 300/400
75| red -4, SIMATIC PC Station =
& Laina £ 5 oo swvaiiodny | B, S —
7 | [|_Dove 1] SIEMENE message fame 176 FED 75| 4500, 457 T oM with 3
i e £ SEMENS merrams fama 136 AED-T8-78 LT L] LI PLC317F-3PNADP [firmwars 43.2)
ra Fnitaa £

Press F1 to get Help, | |

[a]
=
a
N

Note

With the <F4> key and confirmation of the prompt regarding "Reorganization", you can
reorganize the display in the station window.

5. Confirm with "OK".

Next, specify the properties for the Ethernet interface.

Operating sequence for Ethernet interface

Note

Use service interface X127 when commissioning the PLC. The Ethernet interface does not
have to be configured. This interface is already initialized with the IP address 192.168.215.1
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For the initial commissioning with a PG/PC, it is necessary to configure an Ethernet interface.
In our example, this involves the interface to socket X120.

1. Double-click "CP 840D sl" in the basic rack of the NCU. The "Properties - CP 840D sl" dialog
opens.

Properties - CP 840D =l - {(RD/S5)

x|
General IAddressesI
Shart Description: CP 8400 sl
SIMUMERIE. CF for Industrial Ethernet TCRAP ;I
Order Mo.:
M arne:
~ Interfac
Type: Ethemet
Address: 192.168.215.243
Metworked Mo Properties. :l
Caomment:
Cancel | Help |

2. After clicking the "Properties” button, a new Ethernet interface can be created.

X

General  Parameters |

Gateway
IP address: 1921682141
addiess I ! @ Do not use router
Subnet mask: |255 256,255,248
 Use router
Address: |182.188.214.1
Subnet:
Mew... [: |
Fropertics.. |
Delete |
Cancel | Help |

3. For socket X120, enter the IP address "192.168.214.1" and the Subnet screen form
"255.255.255.0".

4. Create the Ethernet interface using "New" and then "OK".
5. Click "OK" twice.
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Setting the isochronous mode on the PROFIBUS DP
Procedure for configuring the PROFIBUS DP interface in the STEP 7 project:

1.

Left-click to select an NCU, and while holding down the mouse button drag it to the "Station

design" station window.

After you release the mouse button, configure the properties of the PROFIBUS DP interface
for socket X126 (machine control panel) in the dialog box.

5
General  Parameters |
3 2 VI A
s ItL: zg:?:i:i\zeblleec;ziress is suggested.
Subnet:
Froperties...
Delste
(] 4 | Cancel | Help |
Click "New..." and then the "Net settings" tab in the "New PROFIBUS subnet properties"
dialog.
. Select the transmission rate of "12 Mbit/s" for the "DP" profile.
x
General  Metwork Settings |
Optiong... [!
ngt:::zzts:PHDHBUS 1268 R " Change
T ion Flate: 500 Kby -
ransmission R ate: B Mbsss |
3 Mbpz
E tbps
Profile:
’Standard
User-Defined
Buz Paramneters |
Cancel | Help |
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5. Click "Options" and then the "Isochronous mode" tab.

56

options x|
Constant Bug Cycle Time | Cablesl
¥ Activate constant bus cyele time
Optimize: DP cycle (and Ti, To if necessan]: Recalculate |
— Mumber of PG+/0Ps/TDs etc. on PROFIBUS
Configured: o Tatal: 1)
Time bage:
Constant DP Cycle: Zﬁ ms | 0.000 s Details ... |
[ min=0.193 mg; max = 1390000 ms ]
i~ Slave Synchionization
¥ Times Ti and To same for all slaves
[othenwise: make setting in slave properties]
Timne base:
Time Ti [read in process values): | D.BBB::I ms | 0.000 s
[ min = 0.000 ms; max =1.334 mz |
Timne base:
Time To [output process values): I D.BBB::I ms I 0.001 me
[min=0.000ms: max =1.334 ms |
Cancel Help

To enable reproducible access to peripherals (for handwheel mode), the PROFIBUS DP
must have a constant bus cycle time. The following entries are necessary under

Isochronous mode:

— Click the "Activate isochronous bus cycle" field.

— Enter the cycle, e.g. "2 ms" for the "Equidistant DP cycle" for the integrated PROFIBUS
(also see: MD10050 $MN_SYSCLOCK_CYCLE_TIME).

— Click the "Times Ti and To equal for all slaves" field.

— The fields "Time Ti" and "Time To" must contain a value "< 2 ms".

CNC Commissioning: NC, PLC, Drive
Commissioning Manual, 06/2019, A5E44860208B AB



PLC commissioning
5.2 Creating a SIMATIC S7 project (PROFIBUS)

7. Click "OK" three times.
8. The NCU module with SINAMICS S120 is inserted in the HW Config.

Note

With the <F4> key and confirmation of the prompt regarding "Reorganization", you can
reorganize the display in the station window.

[Hw Config - [SINUMERIK (Configuration) — SINU_g40Dsl] 1Ol x|
E“] Station  Edit  Insert PLC  Wiew Options Window Help - |ﬁ'|1|
D288 %8| e ddalDE| 2 e
- o=l
Find: i
| ln
CPU 317F-3 PNA Profie:  |Standard -
FROFIEUS Integrated: DF master spstem [3] = I anar J
J B PROFIBUS-PA |
X150
X150 Pt A
xra0r2a (| Pov2
4 WK 8400 3
5 P 2400 sf
5 T 8400 st
-0 SINUMERIK
-0 8400 sl
B ncu 7101
NCU 7102
- NCU 7201
] | _,l—l NCU 7202
NCU 730.1
NCU 7302
:I:I [3] SINAMICS_Integrated NCL 7302 PN (¥2.4]
Slat M... | Meszage frame selection / default ... | | address 0 address | Com... NCU 720.2 PN [V2.6)
7 _|[] D £] S oo mevating el B I :EH ;ggg E: N;-E]
& |[d D ] SEMENS mrewsame fame 13 FEDIAIS | 4100 91T N 7902 PN I 2'?]
& | el SEMENS s fame 156 FED 508 Fia. 97, 2PN [V2.7)
= omed NCU 710.3 PN [3.2)
il B e N S
5 ||| frve ] SEMENS message fame 13 FED-TA18 7 — o smiy 32)
18 ||| Prve ] SEMENS message fame 136 FED-T18 S0 4765 S o DD'; BD
77 Do d : )
7 | [{ D ] 57 s oo el o) ] E?M%I hghet
77 | [ Dirive 2] SHEMENS meseage frame 10 FEDTRTE | 4760, 4577 = SMATIC P Based Contol 3004400
74 | [ Do ] SHEMENS messags fame 13, FED-T518 IR 4 =l ased Conlio
7= ; 08, SIMATIC PC Station =
AE iz 4 -
& Laina £ 5 oo swvaiiodny | B, S —
I |[A P ] SENMENS mrewsame fame 136 RIS | 4EW 4T gfﬁa jﬁﬁ%ﬂuf‘?;‘gg P with iﬁl
i v £ SHENENE moreaps fame T3 A0 18708 LT L] PLC317F-3PN/DP [firmware 43.2)
ra Fnitaa £ LI
Press F1 to get Help, [ [ Chy 4

As the next step configure a machine control panel with handwheel.
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5.24 Augmenting the machine control panel and handwheel in the HW configuration

Sequence and requirements
Configuring sequence for a PROFIBUS machine control panel:
1. Configuring the properties of the PROFIBUS DP interface.
2. Augment the machine control panel and handwheel in HW Config.
3. Modify the machine control panel in the OB100.

If a handwheel has been configured, isochronous mode on the PROFIBUS is required. The
PROFIBUS address for the machine control panel is "6". To expand the machine control panel,
you need the device master data (GSD file) with the SINUMERIK machine controlled panel.
This file is part of the STEP 7 package in the toolbox and contains information that a DP master
system requires to link the MCP as DP slave in its PROFIBUS configuration.

Procedure for the installation:

1. Search in the HW Config under "Tools" > "Install GSD file..." in the installation directory of
the toolbox for the corresponding GSD directory under:
.\8x0d\GSD\MCP_310_483

2. Choose the corresponding language you want to install.
3. Select "Install".
4. Exit with "Close".

Augmenting the machine control panel in HW Config
You have created an NCU and an NX in the HW Config and installed the GSD file for the MCP.
Procedure:

1. Search under "PROFIBUS DP" - "Further field devices" — "NC/RC" - "MOTION
CONTROL" in the hardware catalog for the "SINUMERIK MCP" module.

2. Left-click to select the "SINUMERIK MCP" module and drag it to the chain for the
"PROFIBUS DP master system" in the "Station design" station window.

3. After releasing the mouse key, you have inserted the machine control panel.

4. Select the "MCP" and enter the PROFIBUS address 6 under "Object properties" -
"PROFIBUS..." button - "Parameter" tab —» "Address" input field.

CNC Commissioning: NC, PLC, Drive
58 Commissioning Manual, 06/2019, A5E44860208B AB



PLC commissioning
5.2 Creating a SIMATIC S7 project (PROFIBUS)

5. Click "OK" twice. You can now assign the slots of the machine control panel with e.g.
"Standard + handwheel".

=10l x|
fllj Station Edit Insert PLC Wiew Options Window Help _ & x|
D[22 (%] @] mle| il @) 2 x|
PROFIBUS[1): DP master system 1) - Slx
Find | nﬂ w|
Profil -
=) - Profile: I Standard J
=¥ PROFIBLS DF =
= Additional Field Devices
o
B+ NCRC
MOTION CONTROL
PROFIBUS Integrated: DP master system (3] E SINUMERIK HAMDWHEEL MODULE
g SINUMERIK MCP
=g SINUMERIK MCP
@l SN (151 51N . @ Universal module
A [§ Standard
| g [ standardshandunesl
= [ standardsaddiional 110 =
o [§ Standardehandwhesl+add. 1/0
E SINUMERIK MPP
(2] Gateway
= E-(] Compatible PROFIBUS D Slaves
4 | _,l—l TJ CiR-Object
{1 Closed-Loop Contraller
- {C Configured Stations
= @ smumeRk e & (1 DP D slaves
B0 DPYASH
Slat Order Number / D i | Addr O Add C t
10 rder Number / Designation ress iess armen | & L DP/PA Lirk
2 =-{ ENCODER
g {0 ET 2008
{3 ET 200C
{0 ET 200eco |
BFCE203-Daun-144x £
SINUMERIE MCP [machine control panel]; MCP310 / MCP483 -
1
| nsertion possitle cha

n " n n H
6. Inthe hardware catalog, select "SINUMERIK MCP" - "Standard+Handwheel" and drag it to
slot 1.
@j:HW Config - [SINUMERIK {Configuration) -- Mit_Handrad] -0 5[
Eﬂ] Station Edit Insert PLC Wiew Options ‘Window Help -8 5[
D2 (% 8 Ble| oajkl [Fe| 2 el
PROFIBUIS(1 : DP mastst systm (1) = oA
End | atfa|
Erofle:  [standard =l
= 4 PROFIE0S DP A
[=- Additional Field Devices
B0 140
-1 MCARC
12 MOTION CONTROL
PROFIBUS Integrated: DP master system (3] - SINUMERIK HANDWHEEL MODULE
B SINUMERIK MCP
E-gg SINUMERIK MCP
FIEE @15 SINUM @ Universal module
m m [ standad
- ¢ el
- 2 [] Stardard-addtional /0 _
: [] Standard+handwheeleadd 140
=g SINUMERIK MPP
=] Gateway
= -1 Compatible PROFIBUS DP Slaves
1l | L'J - Cif-Object Q
[#-{_] Closed-Loop Controller
¥ Configurad Stations
ﬂﬂ () SRR T -] DP V0 slaves
Siot Drder Mumber / Designation |Address | O address | Comment | -] DPAAS
1 55 [Standard+handnhee] 0.7 0.7 U% E:’g"[}t‘;"
7| 3l Stvehancttesl T g Derome
7 5 Srwadted .
7| St ety 5.2 ET 2000
- ET 200eco =l
&
Press F1 ko get Help, m v

In the next step, configure the Web browser. Then save, compile and load the configuration to
the PLC.
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5.2.5 Modifying PROFIBUS machine control panel in OB100

Configuring the machine control panel

The PLC base program transfers the signals from the machine control panel. To ensure that the
signals are transferred correctly to and from the machine control panel, enter the following
parameters in the OB100 on the FB1. Under "Blocks", double-click OB100 to open the editor
to configure the machine control panel .

Example: MCP1 is connected via PROFIBUS DP.

OB100

CALL "RUN_UP" , "gp_par" FB1 / DB7 -- Startup Baseprogram/ Parameters for Base-
program

MCPNum =1 // BAn MCP is present
MCP1In :=P#E 0.0

MCP1Out :=P#A 0.0

MCP1StatSend :=P#A 8.0

MCPlStatRec Hal

MCP1BusAdr :=6 // PROFIBUS DP address: 6
MCP1Timeout 1=

MCP1Cycl =

MCP2In =

MCP20ut =

MCP2StatSend =

MCP2StatRec =

MCP2BusAdr =

MCP2Timeout =

MCP2Cycl 1=

MCPMPI :=FALSE

MCP1Stop :=FALSE

MCP2Stop 1=

MCP1NotSend :=FALSE

MCP2NotSend =

MCPSDB210 t=

MCPCopyDB77 =

MCPBusType :=B#16#03 // Parameter [3] := PROFIBUS DP
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BHG
BHGIn
BHGOut

UDInt

UDHex

UDReal
IdentMcpType
IdentMcpLengthIn :
IdentMcpLengthOut:

//Insert User program from here

An example for the connection via Industrial Ethernet (IE) can be found at: Modifying machine

control panel in OB100 (Page 85)

References

Further information can be found in the "Structure and functions of the base program™ section
of the Basic Functions (P3) (https://support.industry.siemens.com/cs/de/en/view/109763231)

Function Manual.
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5.2.6 Configuring the Web server

Operating sequence
1. Click the SINUMERIK module in the hardware configuration to open the following dialog.

Properties - CPU 317F-3 PN/DP - (R0;52) x|

Cycle/Clock Memary I Fietentive Memory I Interupts I Time-of-Day Interupts I Cyclic Interupts I

General I Startup I Synchronous Cycle Interupts
Diagnostics/Clock. I Fratection I Communication I F Parameters web
V¥ Enable \wWeb server an this module [~ Allow access only via HTTPS

r— Languages to be Loaded on the CPL —Automatic Update

Select up to 2 languages: [~ Activate Wpdate interal:

I_S

r— Display Clazzes of the Messages
Moo Viod Mog Wiz Vg
Vol Vos W03 Vi3

I~ | Erench [France]
[~ | Spanish [Traditional Sort]

[Ealiar (It
| Ll sy Voz Vo Wio V14
Vo3 Vor W11 W5
Uzer list:
User | Rights | Add..
Edit.. |
Delete |
Concel | Heb |

2. Select the "Web" tab.

3. Activate the option: "Activate the Web server on this module".
After loading the configuration data, the Web server of the CPU is started to read information

from the PLC.

4. Select the language for language-dependent texts to be loaded into the CPU.
The number of available languages is CPU-dependent. Examples of language-dependent
texts are diagnostics buffer entries or messages.

Note
Available languages
The languages you select here must be installed in the S7 project. You can install the

languages for the project in the SIMATIC Manager from "Extras" — "Language for display
devices ... "

If the languages you select in the SIMATIC Manager have not been installed previously, the
Web server can only display texts in the set default language.

5. Activate the "Automatic update" if you want the Web pages to be updated automatically. The
"Identification" Web page is excluded from the automatic update.

Telegram lengths and I/O addresses

The telegram lengths and I/O addresses for communication between the PLC and the drive
(can be viewed via the object properties of the integrated SINAMICS) have already been pre-
assigned correctly and do not need to be configured.
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5.2.7 Inserting an NX to the hardware configuration

Introduction

The NX must be wired to the NCU via the DRIVE-CLiQ. A DRIVE-CLIQ socket is permanently
preassigned for each address. The following table shows the wiring:

DRIVE-CLIQ interface of the NCU Address on the integrated PROFIBUS
X100 10
X101 11
X102 12
X103 13
X104 *) 14
X105 *) 15

7 Not available on the NCU 710.3B PN.

Operating sequence

An NX component is contained in the example configuration, for the axis to control the spindle.
This component must be integrated in the hardware configuration also when creating the STEP
7 project:

1. Search for the NX module NX15.3 in the hardware catalog under
"PROFIBUS DP" > "SINAMICS" > "SINUMERIK NX...".

2. Left-click to select the "SINUMERIK NX..." module and drag it to the "PROFIBUS Integrated
DP master system" bus in the "Station design" station window.

3. The "DP Slave Properties" dialog box opens.
x|

General | Eonfigurationl lzochronous Dperationl Parameterizationl

— Module
Order no.: B5L3 040-1NBO0-D&4:
Famnily: SINAMICS
DP slave type: SIMUMERIE.
Dresignation: g

—Addresse —Mode / master system
Diagnostics address: IS‘I 83 Address: 158 -
Address for "Slot" 2: IS‘I g2

— SYNC/FREEZE capabilitie:
¥ | S E-capable ¥ | EREEZE capable V¥ Response maonitoring

Caomment:

e | bebo |

Enter the address for the integrated PROFIBUS in this dialog. "15" is proposed for the first
NX in a configuration.
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4. Enter the address and click "OK".

Insert (4184:63228) x|

E Caution!
! The assignment of the connection port cannot be
changed later
‘wiiting for SINAMICS port 24100 to <105
For address15, SINAMICS port <105 must be wined,

™ Danot display this message again,

5. Confirm the wiring notification with "OK".

6. After releasing the mouse key, you have inserted the NX module:

E.__.:Hw Config - [SINUMERIK {Configuration} -- SINU_840Dsl] - |EI|1|
E“] Station  Edit  Insert PLC  Wiew Options Window Help _|ﬁ||1|

D220 %8| ee | dalDD 2 e

= Bix|
CPU ¥ 7F-3 PNAL Profile: IStandard j

FROFIEUS Integrated: DF master spstem [3]

J T {1 5IMOREG |
{1 5IMOVERT

X150 @@ (%) SIMAMI 20 SINAMICS

A I - " | B B SIMOTION 032

x1072R (| Pox2 m ----- B SIMOTION Cx32 SM150

4 MNCX 8400 o —_— B SIMOTION Cx¢32-2

5 P 2400 sf : W | B SIMOTION Cx32:2 SM150

[ HMY 8400 5 £ SINAMICS DCM

B
-0 SINAMICS G120
-0 SINAMICS G120C
-0 SINAMICS G120D
-0 SINAMICS G130
-0 SINAMICS G150
-0 SINAMICS GL150
B
B
B
B
B
B

70 SINAMICS GM150

4 #-C0 SINAMICS 5110

| o

7L SIMAMICS 5120
:I:I [18) SINUMERIK_Nx15 -] SINAMICS 5150
7L SIMAMICS 5L150
% Module | Message frame selection / default ... | | address 0 address | Co... b7 SINAMICS SM120
4[] Oebelais | 5wt srvimeg T | £ T = e B SIMUMERIK Mx10
&[] Oebe Do | SEMENE message fame 136 AED-1578 ST [l B SIMUMERIK Mx10.3
E ] Oebw Do | SEMENE message fame 136 AED-1578 EA A I | I S B SIMUMERIK Nx15
S Swelas | b e B SINUMERIK Mx15.3
E ] Oeve Do | S modi saviogeg ERRR. BRAY | SRR R g SIMNAMICS §
& ] Oevefas | SEMENS messaqs Same T3E FAED-TRAS | 4360 4407 g SINAMICS G130/G150
T[] Oeve Do | SEMENE message fame 136 AED-1578 ST 44805 -0 SINUMERIE,
L O Data - SIPLINE.
2 O s | S maotiv: suvwioagg foscard -] SIPOS
& P Aata | SEMENS messame fame 135 FER-1578 -0 Switching Devices
o [] Oebe Do | SEAMENE message fame 136 AED-1878 SLRT. 4495 -3 PROFIBUS P4 I
JE ] Oee fats -8 PROFINET 1D
JE] Deve Do | S modin saviiogag EFIR. BART | AVE. £R39) =-El SIMATIC 300 =
AT ] Oebe Dot | SEMENS messaqs Same T3 FED-TRAIS | 4960 44957 P |—' STt T | _,I_I
g Ove Dotz | SEMENS mrsrams fame 138 A2D-I078 AT 4457
o - E5L3 040-1MEO0-O&dx £,
| | ek SINUMERIK NX15.3 DP slave. J
& Lo Haia | S moiows anvsforns o e X SINUMERIK interface, cyclic
27 e faia | SEMENS mernams fame 36 DTS | S80T 4537 LI communication, isochronous operation
Press F1 to get Help, | | ’_ v
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When deleting and reinserting NX modules, while configuring, a new address area is assigned
each time. We recommend that addresses are assigned as follows in order to create a
transparent configuration:

DRIVE-CLiQ interface | Address on the integra- | Start address of the first | Start address of the last
ted PROFIBUS slot slot
X100 10 5540 5740
X101 11 5300 5500
X102 12 5060 5260
X103 13 4820 5020
X104 14 4580 4780
X105 15 4340 4540
5.2.8 End the hardware configuration and load it to the PLC

End the hardware configuration and load the to the PLC

The project must be saved and compiled to exit the overall configuration and generate the
system data for the PLC:

1. Select the "Station" —» "Save and compile" menu.

2. Click the "Load in module" button to load the configuration to the PLC.
The "Select target module" dialog automatically displays both configured communication
partners.

Select Target Module x|

Target modules:

Select &l |
Cancel | Help |

3. Confirm with OK to load into these two modules.

4. Confirm the dialog boxes displayed subsequently with "OK" or "No" for the query "...Should
the module be started now (restart)?".

Note

Check the communication interface under "Target system" - "Diagnostics" — "Operating
state".

5. Close the "HW Config" window.

The next step is to create the PLC program.

CNC Commissioning: NC, PLC, Drive
Commissioning Manual, 06/2019, A5E44860208B AB 65



PLC commissioning
5.3 Extending the SIMATIC S7 project (PROFINET)

5.3 Extending the SIMATIC S7 project (PROFINET)

5.3.1 Requirements when configuring PROFINET

PROFINET IO IRT (Isochronous Real Time)

I/O modules and drives can use the isochronous PROFINET 10 IRT. In addition to IRT, an RT
communication is also possible by default.

PROFINET IO IRT can be used by the PLC as PLC I/O and also by the NC. Drives are typically,
but not exclusively, configured as isochronous devices for use by the NC. The PROFINET 10
IRT devices operated isochronously by the PLC are typically I/O stations.

The concurrent operation of IRT "high performance" and CBA on the same PROFINET bus
interface is not supported. This means either NC drives via PROFINET |0 with IRT or system
coupling via PROFINET CBA can be operated on an NCU.

The combination of isochronous PROFINET NC peripherals (drives, inputs/outputs) and NCU-
LINK is not supported.
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Settings for isochronous operation

NC-controlled drives connected via PROFINET must be operated isochronously with the same
cycle clocks (Tdp, Tiand To) as the drives, which are connected via the integrated PROFIBUS.
The cycle clock settings are made in STEP 7 (HW Config). For a SINUMERIK, times Tiand To
must match in the complete system.

Isochronous alarm "NCK" of the PLC 317-3PN/DP:

FNCK - . . 5 = 3
|
Applikation
Priaritat 25
Faktor Datenzyklus [us]
Applkationszpklus sl |2000.000 = | » [2000.000
‘erzogerungszeit [ps]: 45,000 j ¥ Automatische Einstellung "Fixed" must be selected
__— here.
Teilprozessabbild[er): 2 /-

Zel_t Ti [Frozes.swqt ql_n\esgn]_ [us]_:
el e aster (ush [125.000

[37.000 j
[1oo0.000 j

Zeit To [Prozesswert ausgeben] [ps]:

1~ Peripherie-

10-System-Mr 100
Faktar Sendetakt [ps]
D atenzyklus [ps] ]2000.000 =1 Bk | 0.000

Ok Abbrechen Hille
L& | e |

Clock cycle setting of the SINAMICS integrated of the NCU:

DP Slave Eigenschaften r 2 matching values for Ti and
To

il Allgemeirﬂ Korfiguration  Taktsynchronisation
¥ Anineb suf aquidistanten DPZpkdus synchoniseren T1 4

~ Netzeinstellungen in ms /
|Aquidistanter Buszyidus aktiviert

Aquidistarter DP-Zykdus:  |2.000 o i D3t Exchiemge fmed b |D.
Faktor Raster/Badiszeit [ms]

8- =1
Zykdus Tmapc [ms]: 12.{)[}1] = =g 12' a
paster/Basiszeit [ms]
DP-Zyklus Tdp [me]: :_J-J Jn.zso
Raster/Basiszeit [ms]
Zeit Ti Jms] s |
{lstwertedassung): =l x ‘0'125
Raster/Basiszeit [ms]
Zeit To [ms] =]
e |

(Sollwertibemahme); x JD 125

OK Abbrechen Hitfe:
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5.3.2

Setting of the isochronous PROFINET IO device:

Eigenschaften - CBE20-PN-IO (X1400) A =
¥
I Mligemein | Adressen | Synchronisation  10-Zyklus 1 Shared Devlce] Medlenredundanz]
- Aldualisierungszeit
Modus: |5::-;E—.er Faktor J
Faltor Sendetakt [ms]

Altualisierungszeit fms]: ]: 000 _J = | 1 _J x (2000

Ansprechiberwachungszeit " "
Anzahl akzeptierter Aktualisierungszyklen mit fehlenden 10 Daten: 3 LJ Only NCK has to be Sele‘Cted

A / in the 1/0O device, values Ti and

Gl : il To are automatically taken

Taktsynchroritat from the synchronous master.
|0-Device taktsynchron zuondnen: NCK x
Ronloti s e (2000 000 Datenzyldus s} |2000.000
T/To-Modus im etz =]
Zeit Ti (Prozesswerte einlesen) [us]; ]W ﬂ

r a 375,000 16750 D
Zett To {Prozesswerte ausgeben) [s] 1000.000 j Hapia: bicle ek |
Taktsynchrone Module / Submodule I
0K Pbbrechen Hitfe

Sample configuration

Configuration via PROFINET

The SINAMICS S120 drives communicate via PROFINET interfaces X150 P1 and X150 P2
with the NCU. The drives assigned to the SINAMICS CU3x0-2 can be operated NC-controlled

68

or PLC-controlled. Mixed operation is al

so permitted. Requirement is that the drives are

connected via PROFINET, with an additional switch between X120 and X150 of the NCU.

e CU310-2 PN

e (CU320-2 PN (also with Communication Board CBE20)
e (CU320-2 DP with Communication Board CBE20

® Scalance X208 (recommended)
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SINUMERIK SINUMERIK operator panel front with TCU SINUMERIK

HT 8

o

Switch

X150-2
X120

PCU 50.5
i g Industrial Ethernet m

o

PROFIBNET ®

X150-1

SINUMERIK 840D sl
with SINAMICS S120

i ] A

DRIVE-CLIQ O

Power supply

Ar—

CU320-2 PN ?;3

SINAMICS S120

Servomotors Main spindle motor

Figure 5-1  Configuration with three NC-controlled axes

Communication with the drive

For instance, to establish a network connection from the plant/system network (X120) to the
drive network (X150), we recommend that an alias IP address is allocated. In the operating
area, select "Commissioning" - "Network" - "Overview". Press the "Change" softkey, and
enter an alias address for X120 of the following type:

Network settings overview

NCU
Adapter IP address Subnet mask MAC address
X128 system  requested B8:1F:F8:04:B1:3:
assigned 192.168.214.1 255.255.255.8
alias address 192.168.8.161 255.255.255.8
¥138 company IDHCP client 18.113.18.18 255.255.255.8  BB:1F:F8:84:B1:34
X127 service 192.168.215.1 255.255.255.224  BB:1F:F8:084:B1:3¢

@

HELP

The SINUMERIK Operate Online Help provides more detailed, context-related infor-
mation on the network settings.

CNC Commissioning: NC, PLC, Drive
Commissioning Manual, 06/2019, A5E44860208B AB 69



PLC commissioning

5.3 Extending the SIMATIC S7 project (PROFINET)

5.3.3 Commissioning the PLC

Basic procedure

Perform the following steps:

® [nsert the SINAMICS Control Unit in HW Config.

® Set the sync master and sync slaves.

® Configure the PROFINET interface.

e Configure the isochronous alarms.

® Save the configuration, compile and then download to the PLC.

e Establish the online connection to the target system and assign a device name to the
SINAMICS Control Unit.

Configuring a PROFINET connection

70

Procedure:
1. At the SINUMERIK NCU, select X150 and insert a PROFINET line via the "Insert" —
"PROFINET IO system" menu. Click the "New" button to insert a new subnet "Ethernet(1)":

General  Parameters |

IF address:

Subnet mask: |255.255.255.U

) (5= rauter

Gatewa;
|’(5' et use ratten

Address:
Subnet:

- fiot netwarked - TdEw..
Properties.
DEete

Cancel Help

2. Navigate in the catalog to "PROFINET 10" - "Drives" - "SINAMICS" - "SINAMICS S120"
- "SINAMICS $120 CU320-2 PN".
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3. Keeping the left mouse key pressed, drag the object under "S120 CU320-2 PN" in the
station window to the PROFINET 10 system.

% HW Config - [SINUMERIK (Configuration) -- Andrea_Doku] | = B 5|

@ Ststion Edit Inset PLC View Options Window Help _[&] x
DB 5 5| 6 i g | 5| 5[ k2
= x|
(D) NCU 730.3 PN (v3:2+) PROFIBUS Integrated: DP master system (3) =
£ | End | a
2 (Bl cPu 31773 PNDF
xiz (1§ MPLDP FEEET Profil  [Standard ~]
xiz6 [ OF
E 2 ¥ FROFIELS DF z
Xis0 AUHO / A FROFIBUS-PA
X501 R [[§ Par A% FROFINET 10
Xi150£2R [|§ ParZ L3 Addiional Field Devies
3 NCK 0D s o 3 Diives
< o Ethemet(1): PROFINET O-System (100) o Taics
g HIM] $40D 5T s

3 SINAMICS DEM
(0 SINAMICS G110M

Y 3 SINAMICS G120

= {3 SINAMICS G200

{0 §INAMICS 51200
3 SINAMICS G130
{3 SINAMICS G150
{0 §INAMICS BLISO

- ) st2ncunnRP 2 SINAMICS GM150
{20 SINAMICS by
3 §INAMICS 5110
{0 §INAMICS 5120
02 $120CU3I0FN
(0 §120CU310-2 CRANES PN
{0 §120CU02 PN
(0 §120CU320 CRE20
{0 §120CU320-2 DP CBEZ0
£ §120CU302 PN

B v

Cm

Diive abject
Drive object without FZD

Vi

T
{0 §120CU320-2 PN CBEZ0
{0 §INAMICS 5150
{0 SINAMICS $L15D
0 SINAMICS $h120
{2 Gateway -
’Eu 040-1MAOT-Dén (CU320-2 PN, 5120 E
SINAMICS 5120 CLU320-2 PN 44 5 10 dewice with -
DriveES /SIMOTION interface (RT, IRT and acyclic
communication, isochronous operation. PROFsafe)

«

Slot Module Order number laddess | O addiess | Diagnostics address Comment | Access
£ @ SIAGCUZA055FN| £5L 3 O40-THAGT 8w [C1)]
Rrsc AT
Rrsc At
AT A FEEET
1

il
il
il

Press Fl to get Help. Chg

4. By double-clicking on the SINAMICS Control Unit, you open the "Properties" dialog box to
enter a device name.

Note
Device name for SINAMICS S120

Ensure that you use a meaningful name as device name for the SINAMICS Control Unit.

5. Inthis dialog box, you also activate the topology-based device initialization by selecting the
option "Assign IP address by I/O controller”. See also: Complete the PLC project (Page 78)

6. Confirm with "OK".

7. Inthe next step, you configure the required number of axes, the same as in the configuration
example in the previous chapter:
Three servo DOs, a Control Unit and an infeed with the telegrams recommended for
SINUMERIK.
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8. Drag the drive objects and drop them into the SINAMICS Control Unit.

% HW Config - [SINUMERIK (Configuration) -- Andrea_Doku] | = B 5|
B Station Edit Inset PLC View Options Window Help _|&]x
DB 5 5| 6 P sl =Y 5
o olx
[0 NCU 7303 PN V3 21} PROFIBUS Integrated: DP master system (3) Elr= ,— i
Z [§l CPU 21773 PNADP - i
Xiz6 I FEERT Profie: | Standard |
xiz (| 0F
¥ PROFIEUS OF B
= ) 2 EROFIBUS PA
xi5071R ([§ Pat 1 3 PROFINET 10
el es (22 Addiional Field Devices
7 NCK A0S 1o (30 Drves
< ALk Ethemet({): PROFINET0-System (100) S0 SAMICS
‘ HHIHD S e
& (1 5126C] {20 SINAMICS DEM
(0 SINAMICS G110M
% (0 SINAMICS G120
4 {0 SINAMICS 61200
L (0 SINAMICS 61200
. R (0 SINAMICS G130
{3 SINAMICS G150
(0 SINAMICS BLISD
:‘:‘ (1] 5120xCU320:26PN {20 SINAMICS GM150
{20 SINAMICS by
Slat Moduie: Order number |addhess | O acdress | Diagnosties sddhess Comment | Access 33 SINAMICS 5110
7 | SIAGLURREN | 6517 CAG-THAGT Blas (LT £ E (0 SINAMICS $120
Pl W Zd 3 5120 U0 FN
el T Zd (0 5120 CUS0-2 CRANES PN
] Powr Zd 5120 CUD2FN
1 Diive object 3 5120 CU320 CEE2D
77|14 Aochele access podr A (3 5120CU3202DF CBEZ0
1.2 [ SHEWERE tokegram J7E A £100 $120CUs0.2PN
13 L
= a4
2 |[] Diive object 16368 B % 45
27 [[{ Mootk avcess g e A [ Drive otiect
23.‘* ; SHAEMERS baran I R | 2o A Diive abiect without FZD
. YiE
3 |[] Diive obiect 16368 % va7
27 [[§ Moots aovewspohr TERE A (3 5120 CU3202 PN CBEZ0
21 FEMERS oo 136 R A (1 SINAMICS 3150
. (0 SINAMICS 3L150
(0 SINAMICE Sh120
{2 Gateway -
6513 040-1MADT -Dée [CU3202 PN, 5120) E
SINAMICS 5120 CLI320-2 PN Y45 10 device with g
DriveES /SIMOTION interface (RT, IRT and acyclic
f isochionous operation. PROFIsafe],
Press Fl to get Help.

The following sequence must be observed:

1. Number of SERVO DO for the axes

2. SINAMICS Control Unit

3. Infeed (optional)

To do this, the following telegrams are recommended:

— SIEMENS telegram 136, PZD-15/19 for a servo DO for an NC-controlled axis.

— SIEMENS telegram 390, PZD-2/2 for the Control Unit:
Telegram 390 is required for the time synchronization between the drive and the control
system. The time stamps of the drive alarms can then be compared to those of the
control system.

— SIEMENS telegram 370, PZD-1/1 for the infeed (ALM), if available.

9. Inthe SINUMERIK NCU, select "Port 1" at the X150 P1 interface and open the "Properties"
dialog with a double-click.
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10.Select the "Topology" tab to assign the "partner port" to X150 P1 and click "OK" to confirm.

Eigenszchaften - PN-10 - Port 1 [RD/527X150 P1 R)
Al\gemeinl Adressen  Topologie |Dptmnen|
- PatWerschaltung
Lokaler Port: |S\NUMEHIK\FN-IU [CPU 317F-3 PM/DP\Port 1 (RO/52/<150 P1 R)
Medium: lok.aler Part: IKupFer Partner-Part: IKupFer
Kabelbezeichnung: IKupfer j
~Partner
Partner-Part |S\NLIMERIK\[1]S12D—EU320PN—2axes\Pnrt1 <150 F1R) j
wWecheelnde ;I
FertherRarts:
i _'l_I
Hirzutigen... | Laschen | Detas |
r Leitungsdaten
1+ Leitungslinge: T ~ [Signallaufzsit: 0.12 ps)
1 Signallaufzeit [us]: 0.1z

Abbrechen Hilte

Note for the selection of the cable length that a longer cable length also increases the signal

runtime.

11.Select interface X150 in the SINUMERIK NCU and from the shortcut menu "PROFINET 10
Domain Management...".

12.In the list under "Station/device name", select the SINUMERIK NCU and with a double-click,

open the synchronization dialog in order to define the NCU as "Sync master”.

Device properties - PN-10
Synchronization |
Parameters Walue o
=]
[=] Name of the sync domain syncdomain-default
[£] Device name PHA0
[Z] Station SINUMERIK
[E] 10 spstem FPROFINET-10-5pste
[£] Synchranization rale Spnc master
[ RT class IRT
Cancel Help
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13.In the list under "Station/device name", select the SINAMICS Control Unit and with a double-
click, open the synchronization dialog in order to define the SINAMICS Control Unit as "Sync

"
slave".
Domain management - PROFINET
Spnc Domain I MRF Damnain I
r~ Syne Domain
Spnc domain: spnedomain-default 'I Hew | [EletE it
Send ik ine TN -] __ Delae..
[ms]
™ Enahls sxpert mode
i~ Mode:
Station / 10 gystem | Subnet
SINUMERIK. / PROFINET-0-Gystem (100] 192168.0.0 /24
Tyl Bemove |
Station / Device Mame | Synchronization Role | RT Clazs | |RT Option | Media Redu... |
SINUMERIK / PH-IO Sync master RT.IRT high flexibility, high perfar... - --
SINUMERIK /(1] 5120-CU320PN -3ares  Sync slave IRT high perfarmance .-
SINUMERIE, ¢ [4] mep-pn Unsynchronized RT
SINUMERIK ¢ [5) pp72=48pn Unsynchronized RT
eviee Broperties... |
~ Modul
Display... |
Cancel Help |

14.The "Send clock [ms]" text box can then be edited. Here, select the same time as has been
set for SINAMICS Integrated of the NCU (DP cycle), for example 2 ms. Confirm with "OK".

15.Select the PLC in the SINUMERIK NCU and open the "Properties" dialog with a double-click.
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16.Select the "Clock synchronous alarms" tab and assign the PROFINET 1O system number to
the "NCK" line to which you have added the SINAMICS Control Unit.

Properties - CPU 317F-3 PN/DP - [R0D/52]
Cycle/Clock Memary I Retentive Memory I Interupts I Time-of-Day Interrupts I Cyclic Intermupts I
Diagnostics/Clock I Protection I Communicatiorn | F Parameters | web |
General Startup Sunchronous Cpcle Intermupts
Process image partition(s)
[e..: 1.4 [SFCT26 / SFC127 Delay time:
Pricrity 10 system no,  Call s required]
P [ = | 0000 pe
Wetais I
Nk [ - | | 0.000 ps
Details
2]z 1 I = | 0000 ps
[ etais |
ez [ - = | | 0.000 pz
[Ditais I
Cancel Help

17.Double-click the "Details" button to open the "NCK" dialog:
Here, enter "2" for the subprocess image and confirm with "OK". For the "Ti/To mode", select
the option "Fixed". The project is then saved and compiled.

Configuring SINAMICS CU320

Procedure:

1. Select interface X150 in the SINAMICS Control Unit.

2. Open the "Properties" dialog and select the "lO cycle" tab.

3. Under "Isochronous Mode", for the option "Assign 1O device ...", select - "NCK".

r -
Eigerschaficn - CBE20 PH IO (X1400) [T
7 M ' -
| i | Ao | Syrntonion 1025008 Sl D | Wi lcndanic |
Srurigezet
Moduz e Faktar JE |
Felar Sendsiaki me]
Hechualisisungszst ] | BT == ~] « [zoe0
- Auspretd imiatu el
Arrhl aksepfierder Akialsieninasryklen mi fehenden 10 Daen [5 -
raprechiharwechingsz=it [os] iw}u
~Takcsyricnirilal -
INevice faktsyrichior 7 iorden: RCA e
fopliksiisneyHus fu: izmn.r.m Detenzylus [sf {20000
TidTe-Modus! im tiz= |
Zer Ti Prozzsswete erlesen) i} 1375000 ﬂ
i Titdine Thdaw (s} (275,000 1075.000) i 2 L . =t
- - . Festzr Ti/To [usk: Sl |
Zef: To{Prozesswerte zusgeban) [us): 1000000 = o |
Tebi.. Tobas [pel: (375:C007 2000.000) -
“estsgrichions el 7 Subundule: |
oK Pobrechen Hiff
8
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4. Confirm with "OK".
5. The following message is output regarding isochronous mode, which you must confirm with
"Yes":

Object Properties [13:5725)

The isochronous mode setting haz been activated. Do
' you want to automatically assign the /0 address to the
FIF?

™ Da not display this message again.

Mo Help |

5.34 Configuring PROFlIsafe

Requirement

In order to configure PROFIsafe, it is necessary that the "S7 configurations pack" option is
installed.
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Configuring PROFIsafe
Procedure:

1. In the hardware catalog, under "DO SERVO", select PROFIsafe telegram 30, and insert it
in the project for the axis for which you wish to configure PROFIsafe.

2. Open properties with a double-click, and enter the start address:

Properties - PROFlsafe Telegr 30
General  Addresses I PROFlsafe |

~ Input
Start; 32 Process image:
End a7 OB1 P b2

~ Output
Start IE’2 Process image:
End a7 01 FI B

PROFIsafe telegrams must be in the process image with their I/O addresses and must not
be assigned to the isochronous process image partition PIP (1 for PLC, 2 for NC).
Result of the PROFIsafe configuring:

:I:I (1] 5120xCU320524PH

Slat Module Order number | address 0 address Diagnostics address | Comm... | Access
& SIS 0PN | £S5 F A0 TMART -3 f] FERF2T Fealf |
vl YEisi FEFTIE Fiall
NIHTF? A Pt FEZTTS Fiall
NIATFERR AP FEZTES Fiall
1 Drive object 16370

il Miasbalz aemane qod FEIR Faal

LA FROR s tobawam 37 AT AT Faal
rF SHEMENS fnbapan 7R SRELSET | eELEE Faal
1.4

2 Drive object 16369

A7 Miasbalz aemane qod FERE Faal
P FROR s tobawam 37 47 LT Fiall
A7 SHEMENS fnbapan 7R P i e Fiall
24

3 Drive object 16368

F7 Miasbals aemane qod FERE Faal
K FROR s tobawam 37 A7 A7 Faal
37 SHEMENS fnbapan 7R RN AT AR Faal
34

4 Drive object 16367~

47 Miasbalz aemane qod FERT Faal

£ FROR s tobawam 37 & AT & AT Faal

47 SHEMENS fnbapan 297 S AT | WA Fiall
44

Figure 5-2  Configuring with PROFIsafe (excerpt)
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Note
Telegram 701

If further Safety Integrated functions are to be configured for an axis, telegram 701 is also
required. The configuration procedure is the same as for telegram 30.

The functions available for SINUMERIK are described in the Safety Integrated Function

Manual.

5.3.5 Complete the PLC project

Complete the PLC project

Procedure:

1. Select the "Station" - "Save and compile" menu.

2. Click the "Load to module" button to load the configuration to the PLC: End the hardware
configuration and load it to the PLC (Page 87).

Topology-based device initialization

The topology-based device initialization is activated by selecting the option "Assign IP address

by I/0O controller".

Properties - 5120xCU320x2xPMN

==

General I Shared 1 Access ]

SINAMICS 5120 CU320-2 PN V4 5 |0 device with DriveES/SIMOTION interface
{RT. IRT and acyclic communication, isochronous operation, PROFlsafe).

PN, 5120) / V4.5

Short designation: S12MCU320c2PN

Order na. / fimmware: 6513 040-TMADT-DAcc (CU320-2
Family: SINAMICS

Device name: |s120xCUz2m2PN

Mode / PN-ID system

Device number: 1 -] [PROFINET-O-System (100)
IF address: 152.168.0.2 Ethemet...
¥ Assign |P address via IO controller
Comment
Cancel Help
k.
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Note

Topology-based device initialization

If a topology was defined in HW Config of the S7 project for the complete PROFINET IO
system, then it is no longer necessary to assign the device name ("initialization") by STEP 7. As

a result of the defined topology, the PLC-CPU automatically identifies and "initializes" the
devices, the so-called topology-based device initialization.

Displaying the device name in SINUMERIK Operate

The assigned name is output in the "PROFINET diagnostics" window as device name in
SINUMERIK Operate.

PROFINET naming conventions
Device names are assigned to the PROFINET IO devices during the commissioning phase.

In order to communicate with PROFINET devices, they must be initialized (assigned a name).
This name is the device name within the hardware configuration. This name must comply with
the PROFINET naming conventions. The rules of the naming conventions are checked by the
hardware configuration and, if required, corrected. Invalid characters are replaced by "X". The
following supplementary conditions must be maintained:

e Maximum length of 127 characters (letters "a" to "z", numbers "0" to "9", hyphen or period).

® A name component within the device name, e.g. a string between two periods, must not
exceed 63 characters.

® No special characters such as umlauts, parentheses, underscores, slashes, blanks, etc. are
permitted.

® The hyphen is the only special character permitted.

e Upper-case letters must not be used in device names.

® The device name must not begin or end with the "-" or "." character.
® The device name must not begin with numbers.

® The device name must not take the form n.n.n.n (n = 0...999).

® The device name must not start with the character string "port-xyz-" (x,y,z = 0...9).

Specifying device names for SINAMICS CU
Alternative procedure:

To permitthe SINAMICS CU to be recognized by the SINUMERIK NCU and the communication
via X150 to be established, a device name must be assigned in the PLC configuring of the
SINAMICS Control Unit.

1. Establish an online connection to the target system via X150 with the PG/PC.
2. Select the SINAMICS Control Unit in HW Config.

3. Select the "Target system" — "Ethernet >" - "Assign device name" menu.
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4. Select the desired SINAMICS Control Unit from the list of the accessible nodes
(participants) and enter a name. Select LED flashing in order to identify the drive object.

5. To assign the name, confirm with "OK".

See also
The further procedure matches the configuring process via PROFIBUS:
® (Creating a PLC program (Page 81)

® Checking the communication to the drive (Page 211)

CNC Commissioning: NC, PLC, Drive
80 Commissioning Manual, 06/2019, A5SE44860208B AB



PLC commissioning

5.4 Creating a PLC program

5.4 Creating a PLC program

Introduction
The PLC program is constructed modularly. It comprises the following parts:

® PLC basic program
The PLC basic program organizes the exchange of signals and data between the PLC
program and the NC, HMI, and machine control panel components. The PLC basic program
is part of the SINUMERIK 840D sl Toolbox.

® PLC program (extension by the machine manufacturer)
The PLC program is the machine-specific part of the machine manufacturer by which the
PLC basic program is extended.
For example, the FB1 (boot block of the PLC basic program) must be supplied with
variables. A description of this can be found in:

Cyclic operation (OB1)

From a chronological viewpoint, the basic program runs before the PLC program. The NC/PLC
interface is completely processed in cyclic operation. Cyclic monitoring is activated between
PLC and NC once booting and the first OB1 cycle have been completed. A PLC failure
produces alarm "2000 Sign-of-life monitoring PLC".

References: Function Manual Basic Functions (P3) (https://
support.industry.siemens.com/cs/de/en/view/109763231)

PLC program

The entry points for machine-specific components of the PLC program are located in the
following PLC basic program blocks:

e OB100 (restart)
® OB1 (cyclic processing)

® (OBA40 (process alarm)
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OB100

Restart

OB1

Cyclic proces-
sing

0OB40

Process alarm

Figure 5-3  PLC program structure

PLC status

The PLC always starts up in RESTART mode, i.e. the PLC operating system runs OB100 after
initialization and starts cyclic operation at the beginning of OB1. No return is made to the
interruption point (for example, in the event of a power failure).

Start-up behavior of the PLC

There are both retentive and non-retentive areas for the markers, timers and counters. The
areas are continuous and are divided by a parameterizable limit, where the area with the higher-
value address range is defined as the non-retentive area. Data blocks are always retentive.

RESTART startup type (OB100)

If the retentive area is not buffered (the buffer battery is empty) start-up is prevented. The
following operations are performed during a restart:

® Delete the UStack, BStack and non-retentive flags, timers and counters
® Delete the process output image (POI)

® Cancel the process and diagnostics alarms
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® Update the system status list

e Evaluate the parameterization objects of modules (as of SD100) and output the default
parameters to all modules

® Process restart OB (OB100)
® Read in the process input image (PIl)

® (Cancel command output inhibit (BASP)

5.4.1 Preconditions for creating the PLC program

Software and hardware requirements
The following preconditions apply when processing the PLC program:
e SIMATIC STEP 7 V5.5 SP4
e SIMATIC STEP 7 is installed on the PG/PC
® |[nstallation of the SINUMERIK toolbox (PLC base program, slave OEM, GSD files)
e Edit the blocks in the PLC base program

® |[nstallation of the PLC base program library
To be able to use the blocks of the PLC base ic program (OBs, FBs, DBs) in a SIMATIC S7
project, the library must first be installed in the SIMATIC Manager.

Editing the blocks in the PLC base program

The SIMATIC STEP 7 documentation describes how to modify and expand the PLC basic
program. The individual blocks in the basic PLC program can be processed in the SIMATIC
Manager:

e Select the appropriate block, e.g. OB100, in the blocks folder of the corresponding module

e Use the menu command "Edit" - "Open object" to open the block or double-click the block
with the left mouse button

® Processing modules in the LAD/STL/FBD editor

e Switching the block view using menu command - "View" - "LAD" or STL, FBD.

542 Insert PLC basic program

Introduction

You have performed the hardware configuration, have saved and compiled the project and
have created the system data for the PLC. You have installed the Toolbox software that also
contains the libraries for the PLC basic program of an NCU.
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Operating sequence to open the library and copy sources, symbols and blocks

Overwrite OB1

84

You are on the main screen of the SIMATIC Manager:

1. Select the "File" - "Open" menu and then click the "Libraries" tab.

x
User projects  Libraries | Sample proiectsl Multiproiectsl
Mame | Storage path -
O bp?=0_27 C:\Program FileshSiemensiStep?S7libs
0 44 C:\Program File tep ibs

O bp?=

0 45 C:%Program Fi

O CFC Library C:\Program FileshSiemens'Step?S7libs_|
@ Distributed Safety (1] C:\Program Files\Siemens\Step?\S7libs
O Fedundant 10 CGP W40 C:\Program Files\Siemens\Step?iS7libs
O Fedundant 10 CGP W52 C:\Program Files\Siemens\Step7\S ?Ii_bslj

b

ﬂ P, — HI P
Selected

Uszer projects: l_

Libraries: 1

Sample projects: l_

Multiprajects: Browse... |

el | |

P

2. Select the library of the PLC basic program, e.g. "bp7x0_45" and confirm the dialog with

“OK“.

You have inserted the library and selected the PLC program from "SINU_840Ds|" >
"SINUMERIK" - "PLC 317 2DP" - "S7 program".

K] SIMATIC Manager - bpTx0_s4 i ;}E}ﬂ|

Datel Bearbelten Enflgen Zielsystem Anscht Extras Fenster Hife

D227 | 4 2R o =2

B RS

&/ PLC-Erst-IBN 840d sl - C:\Program Files\Siemens\Step?\s 7proj\PLC-Erst

SINUMERIK

PLC317-2DP

& (5] 57-Programm{3)
@i CPe4aD o
g SINAMICS Integrater
g SINUMERIK_M<10
-G ST-Piogramni2)

[ Ouetien

= Bp PLCEsHBN 640331 [ 0uslen  @gbowtene  oymboe

dPlibs\bp7s0_d4
2 Bausteine 0 syrble

€3 Bauiane Copy sources, blocks, and symbols
into the folder for the PLC program

Driscken Sie F1, um Hife zu erbalten. [PLCBOZ(PPT) iz

3. Copy the sources, modules and symbols to the PLC program.

Inserting blocks overwrites the existing organization block OB1. Confirm the query as to
whether you want to overwrite the block with "Yes".

You have now created the PLC basic program.

In the next section you will modify some of the data for the machine control panel in OB100.
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54.3

Introduction

5.4 Creating a PLC program

Modifying machine control panel in OB100

The PLC base program transfers the signals from the machine control panel. To ensure that the
signals are transferred correctly to and from the machine control panel, enter the following
parameters in the OB100 on the FB1. Under "Blocks", double-click OB100 to open the editor
to configure the machine control panel .

Example: MCP1 is connected via Industrial Ethernet (IE).

Configuring the machine control panel

OB100

CALL

program
MCPNum
MCP1In
MCP1lOut
MCP1lStatSend
MCP1lStatRec
MCP1BusAdr
MCP1Timeout
MCP1Cycl
MCP2In
MCP20ut
MCP2StatSend
MCP2StatRec
MCP2BusAdr
MCP2Timeout
MCP2Cycl
MCPMPI
MCP1Stop
MCP2Stop
MCP1NotSend
MCP2NotSend
MCPSDB210
MCPCopyDB77
MCPBusType

CNC Commissioning: NC, PLC, Drive
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"RUN UP" ,

"gp par"

:=B#16#05

FB1 / DB7 —-- Startup Baseprogram/ Parameters for Base-

// An MCP is present

// IP address: 192.168.214.192 - this ad-
dress must also be set on the DIPFIX switch
of the MCP.

// Parameter [5] := ETHERNET
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OB100

BHG =
BHGIn i=
BHGOut :=

UDInt =
UDHex =
UDReal =
IdentMcpType =
IdentMcplLengthIn :=
IdentMcpLengthOut:=

//Insert User program from here

Result

You have completed the configuration of the PLC base program. In the next step, you will load
the project to the PLC.

An example for the connection via PROFIBUS DP can be found at: Modifying PROFIBUS
machine control panel in OB100 (Page 60)

Machine control panel with handwheel

If you have an Ethernet machine control panel with Ethernet handwheel, you must set the
following machine data for the handwheel:

MD11350[0] $SMN_HANDWHEEL_SEGMENT = 7Ethernet

The following are true for a PROFINET machine control panel with handwheel:
MD11350[0] =5 PROFIBUS/PROFINET
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5.5 Download the project to the PLC

Introduction

For loading the configured PLC project, the following prerequisites must be fulfilled:

Precondition
e An Ethernet network connection exists between STEP7 and the PLC.
® The configuration to be loaded corresponds to the actual station configuration.
® The NCU is active:
— NC is in cyclic mode.
— PLC in RUN or STOP mode.

Supplementary condition

The following supplementary conditions regarding the system data blocks must be observed
when the configuration is loaded:

¢ HW Config
When loading the configuration via HW Config, only the system modules and their
associated system data blocks selected in HW Config are loaded into the module. However,
global data defined in SDB 210 is not loaded from the HW Config, for example.
You have loaded the HW Config to the module in the previous "End the hardware
configuration and load to the PLC" chapter.

e SIMATIC Manager
When loading the configuration via the SIMATIC Manager all the system data blocks are
loaded into the module.

Note

When the PLC program is loaded in the "RUN" mode, each block loaded becomes active
immediately. This can result in inconsistencies when executing the active PLC program. It
is therefore advised to place the PLC in the "STOP" mode before loading the configuration,
if this has not already been done.
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Operating sequence for loading system blocks into the module
1. To load the configuration of the system blocks change to the SIMATIC Manager.

2. In the SIMATIC Manager in the PLC directory, select the directory "Blocks" > right mouse
button > "Target system" > "Load" (see figure below), or the "Load" symbol.

¥ SIMATIC Manager - PLC-Erst-1IEN 840d sl ] =1o]x|
File Edt Insert PLC Wiew Options Window Help
D |87 | & B @ dnl[o 25 % B 80 |[<NoFae> -% e E BE
23 PLC-Erst-IBN 840d sl —- C:\Program Files\Siemens'Step7's7proj\PLC-Erst
PLC-Erst-1BN 840d 4l 3 0B40 o 0862 3 0BE6 3 OB100
= SINUMERIE. FE4 Fu FES pFB? pFBS &= FE1O
= FLCH7-20P FC3 & FC5 & FCE LFFCT Pl
[=)-(z7] 57-Programm(3] FC13 f= FC17 = FC18 = FC19 & FC1
1| 'JC”E"_'!_____ FC26 3 FC1005 &3 FC1008 g3 FC1007 & FC1008
i HEEE cu Crl+¥ o DB15 &3 0B16 3 DE18
= ol cr 840D 5l Copy ChrC SHUDT3 S UDT7 S uDT7Z
o
-{z1) 57-Programm{2] Delete Del & SFCoe & SFCoR & SFLE
Irsert New Obijeck 3
I B T
i Copy RAM ko ROM.2,
Rewire.,.
Compare Blocks... CPU Messages...
. bp7H0_44 — C:\Progea Reference Data b Display Force Values
Check Black Consistency... MonitarModfy Wariables
= bp7al_44
[#-{zx) gpB0d Print ¥ Hardware Diagnostics
- — Modube Information...  Cel4D
e Operating Mode. . Chri+l
Ohject Properties, .. Alt+-Return ClearfReset
Special Object Properties 4 Set Tima of Day...
Diowenloads current object to the PLC, 5

Figure 5-4  Loading system blocks

3. If there is no connection to the target system, you must confirm in sequence the following
dialog requests with:

"OK" for "Check the required sequence of blocks for correct functioning”
— "Yes" for "Do you want to load system data?"

— "Yes" for "Must system data be deleted on the module and replaced by off-line system
data?"

— "No" for "The module is in STOP mode. Do you want to start the module (cold restart)?"
You have loaded the PLC program to the PLC; the PLC is in "STOP" mode.

Note

If the PLC is stopped via the SIMATIC Manager, then it also has to be started via the
SIMATIC Manager. Starting via the PLC mode selector is also possible.
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5.6

Requirements

5.6 Loading PLC symbols fo the controller

Loading PLC symbols to the controller

You require the SIMATIC STEP 7 software and the "PLC Symbols Generator" program that is
provided in the toolbox.

For blocks that already have a symbolic name, these symbols cannot be overwritten by other
user-defined designations. Only those symbols are transferred from the blocks to the control
without preassigned symbols.

Generating PLC symbols

Transmission log

To edit PLC blocks via symbolic names, you can generate the symbols of the STEP 7 project
for SINUMERIK Operate and store them on the CompactFlash card on the control.

Procedure:

1. Open the "PLC Symbols Generator" program and navigate to the corresponding PLC
project.

2. To start the generation, first select the required language.

3. Save the "PlcSym.snh" and "PlcSym_xx.snt" files. xx is the language code specified when
creating the file. The generation is then started.

4. Create the following directory on the CompactFlash card and store the generated files
(PlcSym_xx.snt, PlcSym.snh) under the following path: /oem/sinumerik/plc/symbols
This path also applies for SINUMERIK Operate on the PCU 50.

5. After restarting SINUMERIK Operate, the symbol tables are loaded when booting. Select
the "Insert variables" softkey to display the imported symbols in the table of the "NC/PLC
variables".

Note

The notation (upper/lower case) of the file name that the program created is mandatory and
must not be changed.

For the generation and transmission of the symbols, a transmission log is created and stored
under the following path: . ./log/symbolimport.log

Example:

Error importing PLC symbols: skip vdi on 840d: Symbol number 16956
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5.7 First commissioning of the PLC complefed

5.7

First commissioning of the PLC completed

First commissioning of the PLC completed

90

To synchronize the PLC and NC, an NC reset (po) is required.
The PLC and NC are in the following state after a reset (po):
e RUN LED is continuously lit green.

e Status display shows a "6" with a flashing dot.
= PLC and NC are in cyclic operation.

You have completed the first commissioning of the PLC.
Continue with the steps for "Guided commissioning (Page 109)" of the SINAMICS drives.

You start with a reset (po) for the NC and drive system.

Note
Response of the PLC in the case of an NC stop

For a stop of the NC, the PLC normally continues to run and the type of stop response is the
user's responsibility depending on the machine situation. In this special case, the NC can no
longer switch the outputs to zero and the current status is retained because the PLC is still
running.

In order to switch off the outputs or to force a PLC stop, for example, the "NC READY" signal
is evaluated in the PLC program.
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5.8 Configuring a network (NetPro) for PG/PC

5.8.1 Integrating PG/PC into NetPro

Requirements
The following requirements for integrating a PG/PC must be met:

o The NCU is integrated in the S7 project using HW Config (see: Inserting SINUMERIK NCU
to the HW Config (Page 49)).

® The properties of the interfaces are configured (see: Configuring interfaces (Page 52)).

® The machine control panel is inserted (see: Modifying machine control panel in OB100
(Page 85)).

® The configuration has been saved and compiled (see: End the hardware configuration and
load it to the PLC (Page 65)).

e A PLC program has been created.

Inserting PG/PC in the S7 project

To perform routing functions and permit the communication between PG/PC - HMI via
Ethernet, a PG/PC must be included in the SIMATIC Manager under NetPro and the interfaces
configured.
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Procedure:
1. To add a PG/PC, open the S7 project in the SIMATIC Manager.
2. In the menu, select "Extras" - "Configure net" or click the button.

3. Insert the PG/PC with drag&drop under "Stations" from the catalog into the network
configuration.

E‘}_%NetPrn - [PLC-Erst-1B an SL710 (Netz) - C:\Program Files,...\57Proj',PLC-Erst] = =]
#8 etz Dearbeiten Einfigen Zielsystem Ansicht Extras Fenster Hife =] x|

(8 (%) & Ble| dldl 8] 7|2 @l w

———— e ——— e — —

SINUMERIK SINAMICS_
S L mlntegrated

P H =
=] H .| 3

| |
| |
| |
| |
| 2 2 |2 |
| |
| |
| |
| |

2| ————&ix

Suchen: I ﬁ:lz # |

Auswahl der Metzobiskte

2 PROFIBUS-DP
52 PROFIBUS-PA
B8 PROFINET 10
(] Stationen
B Anders Stationen
21 PG/FC

PROFIBUS(1)
PEOFIBLUS SIMATIC %80
SIMATIC 400

SIMATIC H-Station

PROFIEUS Integrated '
L — Insert PG/PC using

Drag&Drop

WCP

e McpthUMER\K
=]

1

Ethermnet(1)
Industrial Ethernet

K1 | _'ILI

hell

Zur Anzeige der Yerbindung ktieren Sie bitte eine verbindungsfdhige Baugruppe [CPU-, FM-Baugruppe, £
OPC-Server oder Applikation). Zur Anzeige der Netzadresseniibersicht selektieren Sie bitte ein Subnetz. Programmiergerat oder PC

[TCPIIF -> Reakek RTLBI39/810%F .. W 835 ¥ 291 [énd

The inserted "PG/PC" station does not yet contain any interfaces. These are configured in the
next step.

5.8.2 Configuration of the PG/PC interface

Introduction

Under NetPro, configure the interfaces required for commissioning on the PG/PC:

e PROFIBUS

® [ndustrial Ethernet
e PROFINET

e MPI
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Configuring interfaces on the PG/PC
Procedure:
1. Mark the symbol "PG/PC" under NetPro.
2. Select "Object properties" <right-click>.

3. In the displayed "Properties - PG/PC" dialog, select the "Interfaces" tab to configure the
required interfaces.

Properties -PG/PC =
General  Interfaces | Assignmentl
Mame | Type | Address | Subnet |
Mew... Froperties... Generate LOE... [elete
QK | Cancel Help

Example: Configuring Industrial Ethernet
Procedure:
1. Click "New..." to first configure the Ethernet interface.

2. In the selection field, select "Industrial Ethernet".

MNew Interface - Type Selection |

PROFIBLUS

QK ‘E ! Cancel Help

3. Click "OK".
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4. Select the subnet "Ethernet(1)" and enter the following IP address and subnet mask for the
PG/PC:

— |P address 192.168.215.2

— Subnet mask 255.255.255.224
x

General  Parameters |

[~ Set MAC address / use IS0 protocok
MALC address: I

¥ | IF protocal is being used

I address: 132.168.215.2 Gateway
| % Donotuse router
Subnet maszk: 250,285,255 224
" Use router
Address: I
Subnet:
--- not networked - Mew...

Froperties... |
Delete |

Cancel | Help |

5. Deactivate the option "Set MAC address/Use ISO protocol" and confirm with "OK".

6. You can configure additional interfaces via "New".
All configured interfaces can then be viewed under the "Interface" tab:

Properties - PG/PC x|

General  Interfaces | Azsignment I

Mame | Type | Address | Subnet |
Interface PROFIEUS(1]  PROFIBUS a PROFIBUS(1)
Interface MPI[1) MPI 2 MPI1]

Ethernet port(1] Indusztnal Ethernet 92 b2 Ethernet[1]

Mew... Froperties... Generate LDE... Delete

QK | Cancel | Help |

The configured interfaces must be assigned in a device-specific manner to the available
hardware interfaces on the PG/PC. The sequence steps are laid out in the following section.
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5.8.3 Assigning interfaces

Introduction

The interfaces configured in the previous chapter must now be assigned in a device-specific
manner to the available hardware interfaces on the PG/PC.

Operating sequence for assigning an Ethernet interface
1. Select the "Assign" tab.
2. Select "Ethernet interface(1)" in the selection field "Configured interfaces".

3. Select in the "Interface parameter assignments in the PG/PC" selection field, the "TCP/IP -
> Realtek RTL8139/810xF..." network card installed on the PG/PC.

Properties -PG/PC 5[

General I Interfaces Assignmentl

Mot Assighed
Configured Interfaces:

Subnet L

5.

TCR/IPlfuto) > Realsk RTLET38/81 j

Aasigned: Dizeonnest |
Interface ‘ Parameter assign. | Subnet | S70nline .
S70NLIME Acoess:
1 | _’I I~ | ective
ak Cancel | Help |

4. To transfer the interfaces from the "Not assigned" area to the "Assigned" area and activate
them, click "Assign" and confirm the subsequent prompt on editing the object properties with
"OK".
x|

General | Interfaces Asswgnmentl

Mot Assighed

Configured Interfaces:

Name | Tyvpe | Subnet

Interface Parameter Assignments in the PG/PC:

CPES11(PPI)

CPS511(PROFIEUS)

150 Ind. Ethernet - IrtellR ] PROAWe =
Azgigned: Dizconnect |

Interface Parameter assign.. | Subnet S70nline .

TLPAF > Healte... Ethernet(1]

S7ONLINE Access:
< | _'I ¥ Active
s
OK Cancel | Help |
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5. Now assign the remaining configured PROFIBUS interfaces. From those interfaces
assigned, one must be marked as "active".

6. Select "Ethernet interface" in the "Assigned" field and mark the field next to it as "active".

7. Click "OK" to end the "Properties - PG/PC" dialog.
In NetPro, the PG/PC interface declared as "active" has a yellow background.

%_%NetPro - [PLC_AXES (Network) -- D:,_Projekte',PLC_AXES] - |EI|1|
%g Metwork  Edit  Insert PLC  Wiew Options Window Help - |ﬁ'|1|
EE S e hal 890 Ba N
MPICT) 1 Al ———— nix|
AP
Eind: 7

PROFIBLS ) i I ﬂlﬂ'l
froriEus Selection of the netwark
r___ﬂ[[_________‘ - FROFIBUS DP

| SINUMERIK sramcs_ | | A% oOFIBLS-PA

g T m riegreted_| | 28 PROFINET 10
I H -[E

| s mle e = 3 |

| 2 2 |2 SIMUMERIK_

| | m 15 |

FROFIBLS tegrated | 2
e |
. 5120_CU SIMATIC 57-400-H
‘E LTJ’PCU) m 320_2_DP -0 Subrets
[ ]
Ethernet(1) 3 !
Inclustrial Ethernet

-
1 | 3

Station Interface IP address
PGPC(1) Interface Ethernet(1) 1927, 168 .
SINUMERIK i CP 5400 =l 1920 165,

MAC address Device number
[f03- 000601 - 0001 -

i

Frogramming Device or PC

| Ready [150 Ind. Ethernet -> Atheros ARSO0GEG Wirel,.. |

8. Select "Save and compile -~ Save and check all" and confirm the process with "OK".

The next described operating sequence explains how to load this hardware configuration to the

NCU.
5.84 Loading the HW config to NCU
Introduction

The newly created network configuration PG/PC must be introduced to the NCU.

You have established a connection to the Ethernet interface (X120 or X127) and you now load

this configuration from the PG/PC to the NCU.
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Operating sequence for loading HW config to the NCU
1. Change from "NetPro" to "HW Config".

2. Click the "Download to module" button.
The two communication partners are automatically marked in the "Select target module"
dialog

3. Confirm the load into the module with "OK".

4. Confirm the following dialog boxes initially with "OK" and then "No" for the query "... Should
the module be started now (restart)?".

Note
Loading the HW config to the NCU is only possible via the Ethernet interface.
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Commissioning NC-controlled drives 6

6.1 Configuration examples

6.1.1 Example: Configuration of the drive components

Configuration overview

The commissioning described in this manual is orientated on the following example
configuration of the SINAMICS drive line-up.

® [nfeed (Active Line Module)

e NCU 720.3 PN with:
— A Double Motor Module for two motors each with an SMC20 (Sensor Module Cabinet).
— A Single Motor Module for a motor with two SMC20s for the encoders.

e NX 15.3 with:
— A Single Motor Module for a motor with SMI (Sensor Module Integrated)
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Figure 6-1  SINAMICS S120 example configuration

References

Additional DRIVE-CLiQ components of the SINAMICS drive line-up can be found in:
SINAMICS S120 Equipment Manual /GH2/ (https://support.industry.siemens.com/cs/ww/en/
view/109763282)

CNC Commissioning: NC, PLC, Drive
100 Commissioning Manual, 06/2019, A5E44860208B AB


https://support.industry.siemens.com/cs/ww/en/view/109763282
https://support.industry.siemens.com/cs/ww/en/view/109763282

Commissioning NC-controlled drives

6.1 Configuration examples

6.1.2 Example: Parallel connection with TM120

Topology

Application: Four motors connected in parallel

TM120 SMx
X500
pom—|
X501 X500
—= =
ALM SMM
4x temperature input
SINUMERIK = =
control system e = Further SMM or DMM
X200 X200
=] | =]

10 TM120

x
S]

|

X101 X500

ol & M1 ... M4
X102 | X501

— —

4x temperature input

M1 ... M4 Motor 1 ... motor 4
One KTY and three PTC in series are connected for each motor.

SMx Sensor Module (motor encoder)
ALM Active Line Module

DMM Double Motor Module

SMM Single Motor Module

TM120 Terminal Module

The shown topology requires four KTY sensors and four PTC sensors:

® Each primary section has one KTY sensor (Temp-F) and three series-connected PTC
sensors (Temp-S).

Two TM120s are required:

e A TM120 is interconnected automatically in series between the Motor Module and the SMx
Sensor Module.

e A TM120 is directly inserted into a Line Module: This requires a manual interconnection by
the commissioning engineer.
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Actions

Depending on the topology, the following actions must be performed on the TM120:
1. TM120 between the Motor Module and the SMx Sensor Module

This TM120 evaluates four KTYs => sensor types must be selected by Servo-p4610/TM-
p4100. The associated temperature is output by servo-r4620/TM120-r4105.

. TM120 directly on the Line Module

This TM120 evaluates four PTCs => sensor types must be selected by TM-p4100. The
associated temperature is output by servo-r4105.
Setting the threshold values in the PTC context:

— TM120-p4102[x]=251 => evaluation Off

— TM120-p4102[x]=120 => evaluation On
Assignment of the TM120 response using fault propagation on the drive => setting of the
propagation by servo-p0609=BICO:<object number>TM120:4105.0

Assignment of the alarms to the motor

102

The occurring error messages are assigned to the motors as follows:

® Temperature channel on the TM120 in series connection with Motor Modules and encoders:

Alarm 207015 <location>drive: Motor temperature sensor warning

Alarm 207016 <location>drive: Motor temperature sensor fault

Alarm 235920 <location>TM: Temperature sensor channel 0 error

In this case, the output message with reference to the motor and to the temperature
component shows the relevant motor.

Temperature channel on the TM120 directly to the Line Module:

Alarm 235207 <location>TM: Temperature fault/alarm threshold channel 0 exceeded
Special feature with PTC:

TM120-r4105 = -50 temperature is below the nominal response temperature
TM120-r4105 = 250 temperature is above the nominal response temperature

In this case, a message is output only with reference to the temperature component.
The affected motor can be determined from the information concerning the TM120.
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6.2 Terminal assignment

6.2.1 NCU terminal assignment
With the drive device configuration, the following terminals are pre-assigned on the NCU:
o X122
* X132
o X142

The terminal assignments for terminal strips X122, X132, X142 are listed in the following tables.

6.2.2 X122 terminal assignment
Terminal Signal name | Function Pre-assign-
ment
X122.1 DI 0 Input ON/OFF1 infeed (if one infeed with a DRIVE-CLIQ X
connection is operated at the NCU)
X122.2 DI 1 Input 2. Operating condition OFF3 drives X

"OFF3 rapid stop"

Braking with a configurable OFF3 ramp (p1135, p1136,
p1137); thereafter, pulse suppression and switching on
inhibited. The drive stops controlled. The braking re-
sponse can be set separately for each SERVO.
X122.3 DI 2 Selection safe standstill group 1 ---
SH/SBC - Group 1 SINAMICS Safety Integrated (SH =
p9601 release)

X122.4 DI 3 Selection safe standstill group 2 -

SH/SBC - Group 2 SINAMICS Safety Integrated (SH =
p9601 release)
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6.2 Terminal assignment

Terminal Signal name | Function Pre-assign-
ment

X122.5 DI16 Freely available

X122.6 DI17 Freely available -

X122.7 Ground for terminals 1...6

X122.8 Ground for terminals 9, 10, 12, 13

X122.9 DI/DO 8 Status safe standstill group 1

SH/SBC - Group 1
SINAMICS Safety Integrated

X122.10 DI/DO 9 Status safe standstill group 2

SH/SBC - Group 2
SINAMICS Safety Integrated

X122.11 Ground for terminals 9, 10, 12, 13 -
X122.12 DI/DO 10 Input, external zero mark - BERO 1 -
X122.13 DI/DO 11 Input probe 1 - central measurement X
(Check that MD13210 = 0)
Input probe 1 - distributed measurement -
(Check that MD13210 = 1)
X122.14 Ground for terminals 9, 10, 12, 13

In the "pre-assignment” column, the signals for which the associated SINAMICS parameters are set when
configuring a SINAMICS device are marked with "x".

6.2.3 X132 terminal assignment
Terminal Signal name | Function Pre-assign-
ment
X1321 DI 4 Freely available -
X132.2 DI 5 Freely available -
X132.3 DI 6 Freely available -
X132.4 DI 7 Infeed line contactor feedback signal (if one infeed is
operated with a DRIVE-CLIiQ connection at the NCU)
X132.5 DI20 Freely available -
X132.6 Di21 Freely available -—-
X132.7 Ground for terminals 1...6
X132.8 Ground for terminals 9, 10, 12, 13
X132.9 DI/DO 12 Output: Infeed operation (if one infeed is operated with X
a DRIVE-CLIQ connection at the NCU)
Input 2. Operating condition OFF2 drives -
X132.10 DI/DO 13 Output: Status, infeed ready to start (if one infeed is X
operated at the NCU with a DRIVE-CLiQ connection)
Input 2. Operating condition OFF2 drives -—-
Input, external zero mark 2 -—
Input probe 2 - central measurement -
Input probe 2 - distributed measurement -
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6.2 Terminal assignment

Terminal Signal name | Function Pre-assign-
ment

X132.11 Ground for terminals 9, 10, 12, 13
X132.12 DI/DO 14 Input 2. Operating condition OFF2 drives -
Input, external zero mark 3 -—-

Input probe 2 - central measurement -

Input probe 2 - distributed measurement

Infeed, control line contactor -
X132.13 DI/DO 15 Input 2. Operating condition OFF2 drives -
Input, external zero mark 4 -

Input probe 2 - central measurement

Input probe 2 - distributed measurement -
X132.14 Ground for terminals 9, 10, 12, 13

In the "pre-assigned" column, the signals for which the associated SINAMICS parameters are set when
configuring a SINAMICS device are marked with "x".

6.2.4 X142 terminal assignment

Terminal Signal name Function Pre-assignment
X142.1 --- Reserved ---
X142.2 Reserved
X142.3 DIO NC input SA_IN[1] fixed
X142.4 DI1 NC input $A_IN[2] fixed
X142.5 Ground for terminals X142.3, 4,6, 7,9, 10, 12, 13 -
X142.6 DI2 NC input $A_IN[3] fixed
X142.7 DI3 NC input $A_IN[4] fixed
X142.8 Ground for terminals X142.3, 4,6, 7,9, 10, 12, 13 -—-
X142.9 DO4 NC output $A_OUT[1] fixed
X142.10 DO5 NC output $A_OUT[2] fixed
X142.11 Ground for terminals X142.3, 4, 6,7, 9, 10, 12, 13 ---
X142.12 DO6 NC output $A_OUT[3] fixed
X142.13 DO7 NC output $A_OUT[4] fixed
X142.14 Ground for terminals X142.3, 4,6, 7,9, 10, 12, 13 -

6.2.5 Terminal assignment NX1x.3

The table lists the assignments of the terminals on an NX1x.3 for the X122 terminal strip.
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6.2 Terminal assignment

The SINAMICS device configuration sets the following preassignment:

Number | Function | Signal Pre-assign-
ment
X122.1 DI O Input ON/OFF1 infeed (if one infeed with a DRIVE-CLIiQ con- X
nection is operated at the NX)
Input infeed operation - "infeed ready signal” (if no infeed with X
DRIVE-CLIiQ connection is operated at the NX)
X122.2 DI 1 Input 2. Operating condition OFF3 drives X
Freely available --
X122.3 DI 2 Selection safe standstill group 1 --
SH/SBC - Group 1 SINAMICS Safety Integrated (SH = p9601
release)
X122.4 DI 3 Selection safe standstill group 2 -
SH/SBC - Group 2 SINAMICS Safety Integrated (SH = p9601
release)
X122.5 DI 16 Freely available --
X122.6 DI 17 Freely available --
X122.7 Reference potential for terminals 1...6

X122.8 Mass
X122.9 DI/DO 8 | Status safe standstill group 1 -

SH/SBC - Group 1
SINAMICS Safety Integrated

X122.10 |DI/DO9 | Status safe standstill group 2 -

SH/SBC - Group 2
SINAMICS Safety Integrated

X122.11 | Mass
X122.12 DI/DO 10 | Input, external zero mark - BERO 1 -
X122.13 DI/DO 11 | Input, external zero mark 2/1 -
Input 2. Operating condition OFF2 drives --

X122.14 | Mass

Those signals for which the associated SINAMICS parameters are set for the SINAMICS device

configuration are marked with "x" in the "Pre-assigned" column.

6.2.6 Support for the terminal assignment

Support for terminal assignment

The following overview shows the terminal assignment of those drive units (NCU, NX) involved
in the SINAMICS drive line-up.

"Commissioning" - "Drive system" - "Drive units" - "Inputs/outputs" operating area:
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Signal 8/1 DI/DO X1

g Dla

Res. for user safe

stop group 1 6 Di2
Res. for user safe
stop group 2 6 DI3

Signal line X122.1 (D1 @) ALM_3.3:2
Total of 1 targets

PROFIBUS

3

4

18

B
P
P
P
P
P
P
P

Sl ol i i i i x

-

9
18

DI/DO 8/1 Signal
DI 7 Infeed checkback
line contactor
Infeed: status
D012 8 T
Infeed: status
Do13 @ ready to start

6.2 Terminal assignment

CU_1_3.3:1

Figure 6-2  Interconnection of the digital inputs/outputs

6.2.7 BICO interconnections

Introduction

Each drive unit contains a large number of input and output variables as well as internal control
variables. BICO technology (binector connector technology) allows the drive to be adapted to
a wide variety of conditions.

Digital and analog signals, which can be interconnected as required by means of BICO
parameters, are identified by the prefix Bl, BO, ClI, or CO in their parameter name. These
parameters are identified accordingly in the parameter list or in the function diagrams:

® Binectors (digital): Bl: Binector input, BO: Binector output

e Connectors (analog): Cl: Connector input, CO: Connector output

To interconnect two signals, a BICO input parameter (signal sink) must be assigned to the
required BICO output parameter (signal source).
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6.2 Terminal assignment

Representation on the control

The following dialog provides support for the BICO interconnection of the components on the
SINAMICS drive line-up:

Connections: Binector input (signal sink) cu_1_3.3:1

Source 8/1  Binector input (signal sink)

r20896.6: IF1 PROFIBUS PZD1 receive bit—se... ] p681[8]: Central measuring probe ...
] ] p738[8]: CU signal source for term...
] ] p739[8]: CU signal source for term...
] ] p748[8]: CU signal source for term...
] ] p741[8]: CU signal source for term...
ALM_3.3:2 (2), r863.8: Drive coupling statu... ] p742[8]: CU signal source for term...
ird sequence control infeed, Rdy for switch on 1 p743[8]: CU signal source for term...
] ] p744[8]: CU signal source for term...
] ] p745[8]: CU signal source for term...
] ] p20886[8]: Binector-connector con...
] ] p20886[1]: Binector-connector con...
] ] p20886[2]: Binector-connector con...
] ] p20886[3]: Binector-connector con...
] ] p20886[4]: Binector-connector con...

ALM_3.3:2 (2), r899.8: Status word sequence control infeed, Rdy for switch on
K>
p743[8]: CU signal source for terminal DI/D0 13

Inputs /
Outputs

Figure 6-3  Example: "Interconnections"

PROFIBUS

References

"Function Plans" section in the SINAMICS S120/S150 List Manual (LH1) (https://
support.industry.siemens.com/cs/ww/en/view/109763271)
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Commissioning NC-controlled drives
6.3 Guided commissioning of SINAMICS drives

6.3 Guided commissioning of SINAMICS drives

6.3.1 Initializing the system

System run-up
After the system has powered up, the "Machine" operating area is displayed:

SIEMENS 7 L
| e
CHAN1 Reset
Position [mm] Feed/override
MX1 0.000 ao0mm/ms Lol
MY1 0 000 6.060 mm/mnin
.00 mm/min
M21 0.000 e

F=p.008  S1=0

- e

Alarm response

When loading the project, the PLC is brought into the STOP state. The NC interprets this STOP
state, with a corresponding alarm response, as failure of the PLC. A "Reset (po)" is required for
PLC-NC synchronization. The system responds with alarms. To output all alarms, switch to the
"Diagnostics — Alarms" operating area. Additional support for the diagnostics of the drive
system is provided in Chapter Diagnostics — drive system (Page 173).

Initializing the system
Procedure:
1. Press the <MENU SELECT> key to switch to the "Commissioning" operating area:

MENU
SELECT

The Commissioning operating area is displayed without password:

2. Press the "Password >" softkey and then the "Set password" softkey.
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3. Enter the password for the "Manufacturer" access level and confirm this with "OK".

SIEMENS
Machine configuration
Machine axis Drive Motor
Index Name Type No. |dentifier Type Channel
2 M Linear CHAN1 Clean. mode
f |
3 M Linear CHANT or pane
Change »
language
Reset
(po)
Pass-
word
Details
Current access level: Manufacturer
Mach. Drive System Optim./
MO data ! HC system g i data test >

4. Press the "Reset (po)" softkey and confirm with "Yes".
The PLC then goes into the RUN state, and the commissioning of the SINAMICS drives is
started with the device configuration.
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6.3.2 Device configuration of the drive system

Automatic initial commissioning

Procedure:

1. After the complete drive system has run-up, a dialog box for automatic device configuration
is displayed: "A device configuration must be performed for the drive system (all drive units)."

206261 ¥ Bus 3, slave 3, ALM_3.3:2 (2), Component Line_Module_2 (2):

Infeed: Temperature in the line filter permanently too high. HEEPmNT
&)
A unit configuration must be performed for the drive system (all drive devices).
In doing so, the system automatically switches to the 'Commissioning > drive system > drive devices' dialog.
Lo S 1 | (o
Should the unit configuration be performed for all drive devices? —
Cancel
v
0K

S A I B B B R

2. Select "OK" to start the automatic device configuration. The system topology is then
automatically read-out. This operation can take several minutes.

Alternative: Select "Cancel" to carry out manual commissioning (see: Manual
commissioning of SINAMICS drives (Page 139)).

206261 ¥ Bus 3, slave 3, ALM_3.3:2 (2), Component Line_Module_2 (2):
Infeed: Temperature in the line filter permanently too high.

-\ AEFPONT
Configuration 3.3:1/CU_1_p@3 N |
fivis  Drive object Component -No. Fi version | -Type C.level
i
—
Drive device 3.3:1/CU_I_883 is being configured.
This may take up to several minutes depending on the
configuration of the drive system.
The display will then be updated...
Start the automatic device issioning in SINAMICS
[RRRRRRRNNNE]
Cancel

S R I B B B B
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6.3 Guided commissioning of SINAMICS drives

3. The system then requests a Power-On Reset. Confirm with "Yes". This operation can take
several minutes.

206261 1 Bus 3, slave 3, ALM_3.3:2 (2), Component Line_Module_2 (2):

Infeed: Temperature in the line filter permanently too high.

Configuration

3.3:1/CU_l_6@3
Rzis Drive object Component

-No. FW version -Type

—»
REF.POINT

| e
i| @

C.level

To match the cyclic data traffic between the NCK and SINAMICS to the

SINAMICS configuration, an NCK power ON reset (warm restart)
should be executed.

Do you want to execute an NCK power ON reset (warm restart)?

X
No

v

Yes

S S S

4. After the Power-On Reset, switch to the commissioning wizard for the infeed.

206261 4 Bus 3, slave 3, ALM_3.3:2 (2), Component Line_Module_2 (2):

Infeed: Temperature in the line filter permanently too high.

\ —H
REF.POINT
Configuration 3.3:1/CU_I_Ba3| ) &

Rxis Drive object Component -No. FW version  -Type C.level

i @

[
The configuration of the drive device is complete.Now continue
commissioning in the 'Infeeds' area.
To do this, select 'Infeeds’.
Select '0OK" to continue commissioning in the current dialog.
Infeeds
v
0K

5. Confirm with "OK", the "Configuration" dialog box then appears.

Note

Establish a defined initial state

If the device configuration does not start automatically, device configuration has already been
performed:

Load the "Factory settings" to create a defined state or restart. This restores a defined output
state.
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Configuration after initial commissioning

The "Configuration" dialog contains a list of the connected components of the selected drive

unit:
206261 + Bus 3, slave 3, ALM_3.3:2 (2), Component Line_Madule_2 (2): .\ e
Infeed: Temperature in the line filter permanently too high. REEPOINT
Configuration N |
fxis  Drive object Component -No. Fu version ~Tupe C.level
tu_l 331 Control_Unit_1 1 5202982 NCU High ~
ALM_3.3:2 Line_Module_2 2| 4743517 LM_ACDC woh~| =]
m SERU0_3.3:3 Motor_Moule_3 3| 4743517 MM_1AXIS_DCAC High  ~
SMi28_22 22| 4703513 SMI26/Dal High  ~ i (o
X1 SERU0_3.3:4 Motor_Moule_4 4| 4743517 MM_1AXIS_DCAC High  ~
SMI28_19 19| 4783513 SMI2e/DQ1 High  ~ S
Y1 SERU0_3.3:5 Motor_Moculs_5 5 4743517 MM_1AXIS_DCAC High  ~
SMI28_16 16/ 4703513 SMI2e/DQ1 High  ~
2 SERU0_3.3:6 Mator_Module_6 6 4743517 MM_20XI5_DGAC High  ~
SMi2e_13 13) 4743517 SMI2e/DQI High  ~
il SERUQ_3.3:7 Motor_HModule_7 7| 4743517 MM_20XIS_DCAC High  ~
sM_8 8 4743517 SMx module sin/cos High  ~
SMI28_18 18] 4743517 SMI26/DQI High  ~
HUB_3.3:8 Dr1_25; 25 4743517 DMx28 High  ~
M_38 38 4743517 DMx28 High  ~
unassigned SM_% 26| 4743528 SMx module sin/cos High  ~
unassigned SM_28 28] 4743517 SMx madule sin/cos High  ~ Change
unassigned SM_31 31| 4703513 SMx madule sin/cos High  ~
unassigned SM_33 33| 4703513 SMx madule sin/cos High  ~
unassigned SM_35 35| 4743517 5MC38 High  ~
Details
Sort
£U_1_3.3:1.Contral_Unit_1(1) Display
options
Configur- Connec- Inputs /
N 7 Topolo PROFIBUS 8
ation pology tions Outputs

Assignment of the components to the drive objects: For example the assignments of the Motor
Modules, motors and encoders to the drive objects and their assignments to the NC machine
axes (only after axis assignment).

6.3.3 Configuring the infeed

Configuring the infeed

The configuration is described using the example of a SINAMICS S120 Booksize Active Line
Module (ALM).
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Procedure:

1. Select "Change >" to configure the infeed:

206261 + Bus 3, slave 3, ALM_3.3:2 (2), Component Line_Module_2 (2):

Infeed: Temperature in the line filter permanently too high. '\ HEEPOINT
...\Infeeds\Overview ) &
Drive object name: ALM_3.3:2 (2)
Drive object type: ACTIVE INFEED CONTROL 1 [9]
[
PROFldrive PZD telegram: Free telegram configuration with BICO
Infeed has not been brought into operation.
Infeed commissioning can be performed with 'Change’
ALM_3.3:2.Line_Module_2 (Infeed)
Infeed type: LM_AcDC e
Order number: BSL3138-7TE21-6Axx
Code number: 10015
Serial number: T-V82035681
Component number: 2
Rated output: 16.00 kU
DC link voltage setpoint: 600.00 V
Switch the Line Module LED to make it flash for recognition: L
A Configur- Connec- Infeed
ation tions parameter

2. The characteristic data of the infeed detected by the automatic device configuration is

displayed:

SIEMENS

...\Infeeds\Configuration

Recognized Line Module:

@
e
=

8
o=
=

o

S

=3

Tupe (order no.) Rated output Rated current Code number
6SL3138-7TE21-6Axx 16.00 kU 27.00 A 18015
__Suitch the Line Module LED to make it flash for recognition

Line fitter: | Wideband Line Filter booksize 468 V 16 kL) (6SL30808-BBE21-6AAA) v

Uoltage Sensing Module available
[_|External braking module

]
[o] [ED | 2

X

Cancel

Next
step

- e e e s -3

The following functions can also be activated:

— Ifyou activate the "LED to flash for recognition" option, then the selected infeed will flash

alternately red-green.

— Select the filter type which is connected in front of the infeed from the list under "Line

filter". If it is a filter with temperature monitoring (AIM = Active Interface Module), then this

is automatically activated with the selection (default setting). This option must be
activated if you have inserted a Basic Line Filter in front of the AIM to dampen the

interference emission and RFI suppression.
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— This option is selected if a Voltage Sensing Module has been detected.

— If you activate the external brake control module option, the monitoring of the brake
control module is activated. This requires the appropriate terminal wiring (parameter
p3866 to terminal X21.4 for S120 Booksize,) to have been established, otherwise alarm
206900 is output.

— Ifyou set the option "Activate external brake control module", the function module for the
brake control module is activated. This can be used to monitor the module.
To do so, set the corresponding terminal wiring (e.g. parameter p3866 to terminal X21.4
for S120 Booksize), otherwise alarm 206900 is output. In addition, make a BICO
interconnection from the infeed to the free terminals on the NCU. The parameters that
must be connected for this purpose can be found in the function diagram for the brake
control module in the SINAMICS S120 List Manual.
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116

3. Select "Next step >".

61/03/19
SIEMENS Lo N 'ﬁ%
...\Infeeds\Configuration-Power data .3:2/A_INF_| &
Line/DC link identification on first Power ON
{The determined values are saved powerfail-proof.)
Notice: i El
If the DC link capacity of the drive group is subsequently modified (devices removed/added), a new identification will have to be |
performed. Previous
step
Device supply voltage: 400 V
Line rated frequency: 50-68 v Hz
OFF3 for axes with voltage dip after: 10 ms
Note:
Uith a device supply voltage of over 415V, the Active Line Module is operated as open-loop control supply/feedback.
X
Cancel
Next
step

- s e s =73

The power data of the infeed is configured here:

When the checkbox is selected, the line/DC link identification is activated once the infeed
pulse enable has been activated (p3410). The infeed then switches to operational mode.

Note
DC link identification

If the line supply environment changes or the components on the DC link change (e.g.
after setting up the equipment at the customer site or after expanding the drive group),
the checkbox must be set again: Hence the "Power data" softkey in the overview in order
to restart the line/DC link circuit identification.

If p3410 = 5 is saved in the commissioning archive, then the line/DC link identification
starts automatically once the drive data is input into the archive.

Only then can it be guaranteed that the infeed operates with the optimum controller
settings.

Enter the device connection voltage: This is the basis for monitoring the line voltage
(p0281 - p0283), whereby an alarm is triggered in the case of an overshoot or
undershoot. (Alarm threshold and shutdown threshold). The actual line voltage is
determined automatically and the adjustment is made based on this value.

The actual line frequency for the infeed is determined automatically.

In parameters p0284, p0285, set a threshold above which an alarm is triggered (default
setting of the monitoring: 45 Hz to 65 Hz).
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4. Select "Next step >".

01/03/19]
SIEMENS a:/u/nm ')\ ﬁ%
...\Infeeds\Configuration-Terminal wiring .3:2/A_INF_| &
Configuration conforms to SINUMERIK
__Use standard terminal wiring
1 |
I
[ 'SINAMICS-internal line contactor control Previous
step
Output terminal infeed control line contactor: ‘ soo ‘
Input terminal infeed checkback line contactor: ‘ --- ‘
X
| Cancel |
Next
step

- e e s =73 s

Use a line contactor to ensure galvanic isolation of the drive line-up and the DC link from the
line supply.

The checkbox for the infeed is selected by default. This means that the BICO
interconnection (ON/OFF, both directions) is set with the initial commissioning in
accordance with the default setting. Activate the checkbox in order to restore the default
setting for the terminal wiring.

If you use an external line contactor in front of the infeed, you can control it automatically via
SINAMICS. To do this, set the checkbox to activate the "SINAMICS internal line contactor
control" function.

Control via the PLC is also possible as an alternative. The connection is made via the
reserved terminals displayed.

— X132.12: Output terminal infeed for line contactor control
— X132.4: Input terminal infeed for line contactor feedback signal

It is not possible to internally control the line contactor using a drive object on the NCU, as
the line contactor must be controlled from an external PLC or hardware control.
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5. Select "Next step >". All data with which the infeed has been configured is displayed in the
summary:

01/03/19
SIEMENS U RN o0

...\Infeeds\Configuration-Summary

The following infeed data have been entered:

Infeed:
Drive object name: A_INF_82
Line Module name: Line_Module_2 1 o]
PROFldrive P2D telegram: Free telegram configuration with BICO —
CGomponent number: 2 Previous
Drive object type: LM_ACDC step
Order number: 6SL3136-7TE21-6Axx
Rated output: 16.80 kUJ
DC link voltage setpoint: 680.00 V
Code number: 10015
Serial number: T-U82035681
Line filter: Wideband Line Filter booksize 480 V 16 kU (6SL3888-8BE21-6ANA)

Line rated data:

Device supply voltage: 400.80 V
Line rated frequency: 58-68 Hz
OFF3 for axes with voltage dip after: 18 ms

X

Cancel
v Save text in file /user/sinumerik/hmi/log/config/A_INF_082.txt Finished

- e e s =73

Select the option save "Text in the ../A_INF_02.txt file".

6. Select "Finish >" to complete the infeed configuration.
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7. Confirm with "OK v" to save the configuration data to a non-volatile memory.

81/03/19
SIEMENS o5 M
...\Infeeds\Configuration-Summary

=
=}
o

ALM_3.3:2

The following infeed data have been entered:
Infeed:
Drive object name: AL -
PROFldrive P2D telegral
Component number: 2
Drive object type: LM_f The configuration of infeed ALM_3.3:2 has been completed.
Order number: 6SL313¢
Rated output: 16.80 kU The data must be stored in a non-volatile manner if the configuration of

DC link voltage setpoint infeed ALM_3.3:2 is to be retained after a restart.
Code number: 10815

Serial number: T-V8203
Line filter: Wideband Li
Line rated data:

Line/DC link identificati
Device supply voltage: 4

_.MJ/
[of [ED | D

Would you like to store the data of infeed ALM_3.3:2 in a non-volatile

]
Line rated frequency: 5 manner
OFF3 for axes with voltg >4
Terminal wiring: Cancel
BICO connections for standard ferminal wiring
No
Save text in file/user/sinumerik/hmi/log/config/ALM_3.3.2.txt Yes

S S S

8. Then the following overview (multiple pages) is displayed:

01/03/19]

SIEMENS Lo N 106
...\Infeeds\Overview &
Drive object name: A_INF_02 {2)
Drive object type: ACTIVE INFEED CONTROL i [o]

[

PROFldrive PZD telegram: Free telegram configuration with BICO
A_INF_62.Line_Module_2 (Infeed)

Infeed type: LM_ACDE Ui
Order number: 6SL3138-7TE21-6Axx P dat
Code number: 10015 ower data
Serial number: T-V82035681

Component number: 2

Rated output: 16.00 kU

DC link voltage setpoint: 600.00 ¥

Switch the Line Module LED to make it flash for recognition: L

A Configur- Connec- Infeed
ation tions parameter
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6.3.4 Configuration of two infeeds connected in parallel

Condition
The SINAMICS S120 supports the parallel connection of Line Modules under the following
conditions:
® Same type

Same type rating:
Available for following Active Line Modules: 55, 80 and 120 kW

Same rated voltage

Same firmware version

The parallel connection of two Active Line Modules in booksize format must be supplied by a
shared line connection and controlled synchronously by a shared Control Unit. The modules
must not be connected to galvanically isolated lines.

Benefits

For space reasons, some applications require the use of Line Modules in booksize format, but
the available performance range with a single booksize Line Module is insufficient for the
application.

The parallel connection of booksize Active Line Modules offers the following advantages:

120

Extension of the power range by higher S1 and maximum powers for S120 in booksize
format

Higher maximum prechargeable DC-link capacity up to 38 mF

Only a shared DC link with energy exchange between all connected drives is required.
Usable in Active Mode, Smart Mode and Extended Smart Mode of the infeed
Commissioning is simple because no additional parameter assignment is required.

— The commissioning engineer sees only a larger Active Line Module.

— No additional effort is required for commissioning and data backup.
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Topology

Select the "Commissioning" — softkey "Drive system" — softkey "Topology" operating area: The
two Line Modules are represented in the topology view:

Topology display Cu_l_3 Drive
Bus 3, Slave 3 - ACTUAL device +

Drive
device -

ACTUAL
topology

03/ A
SIEMENS e N W

TARGET
topology

Topology

comparison

< Il B3

Component: 1 Control_Unit_1
Article no.:  6FC5373-0AA30-0AA0
Axis:

A

Infeeds connected in parallel

The system detects that the infeed has not yet been commissioned and that initial
commissioning is required:

1. Press the "Change >" softkey to start the commissioning.

2. The data of the Line Module project data is read out and displayed. The two Active Line
Modules connected in parallel can be recognized by the doubled rated power minus the
derating factor of 5%.

Example for 2 x 55 kW: Rated power = 104.50 kW

SIEMENS 3%/
...\Infeeds\Configuration ALM_3.3:
Recognized Line Module:

Tupe (order no.) \Rated output \Rated current \Code number \
65L3130-7TE25-5Axx 110450 kU 174.00 A \ 10017

Line filter: | Third-party line filter or no SINAMICS line filter -]

Uoltage Sensing Module available
[ |External braking module
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3. Accept the default setting of the line data or adjust the data to the power supply conditions

at the operating site.

4. Accept the default setting for the terminal wiring.

Check the configuration in the summary. Press the "Finish >" softkey to complete the

commissioning.

SIEMENS

...\Infeeds\Configuration-Summary

The following infeed data have been entered:

Infeed:

Drive object name: ALM_3.3:2

Line Module name (1/2): Line_Module_2 / Line_Module_3

PROFldrive P2D telegram: Free telegram configuration with BICO

Component number (1/2): 2/3

Drive object type: LM_ACDC

Order number: 6SL3138-7TE21-6Axx

Rated output: 104.50 kL)

DC link voltage setpoint: 680.00 V

Code number: 10017

Serial number (1/2): T-K76133653 / T-K76133651

Line filter: Third-party line filter or no SINAMICS line filter
Line rated data:

Line/DC link identification on first Power ON

Device supply voltage: 400.00 V

Line rated frequency: 50-60 Hz

OFF3 for axes with voltage dip after: 8 ms

Previous
step

X

Cancel

[ ISave text in file /user/sinumerik/hmi/log/config/ALM_3.3.2.txt

Finished

- e e s =73

You can also save the configuration data in a text file.

6. Confirm the prompt with "Yes" to save the data to non-volatile memory.

7. Select "Cancel" to display the overview of the infeed: The two infeeds connected in parallel

are now commissioned.

SIEMENS

...\Infeeds\Querview
Drive object name:
Drive object type:

PROFIBUS telegram:

ALM_3.3:2.Line_Module_2 /Line_Module_3 (Infeed)

83/85/19
T A m
ALM_3.3:2

ALM_3.3:2 (2)
ACTIVE INFEED CONTROL

Free telegram configuration with BICO

Power data

Infeed type:

Order number:

Code number:

Serial number (1/2):

Component number (1/2):

Rated output:

DC link voltage setpoint:

Suwitch the Line Module LED to make it flash for recognition:

A Configur- Connec-
ation tions

LM_ACOC
BSL3138-7TE21-5Axx
10017
T-K76133653 / T-K76133651
2/3
104.50 kU
600.00 U

L]

Infeed
parameter
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Checking infeed parameters

You can check the setting of the following parameters with the "Machine data" - softkey "Infeed

parameters";

Parameter Meaning

p0108.15 =1 Parallel connection of function module activated
r0200[0] Current power unit code number of the first ALM
r0200[1] Current power unit code number of the second ALM
r0204[0] Power unit hardware properties of the first ALM
r0204[1] Power unit hardware properties of the second ALM
r7000 = 2 Parallel connection, number of active power units
p7001[0] = 1 Parallel connection, enabling of power units
p7001[1]1=1 Parallel connection, enabling of power units

Further information can be found in:

® SINAMICS S120 Drive Functions (https://support.industry.siemens.com/cs/ww/en/view/
109763287) Function Manual, Chapter "Function modules" - "Parallel connection of power
units".

e SINAMICS S120 Application example (https://support.industry.siemens.com/cs/ww/en/
view/109759667) "Parallel connection Active Line Modules in booksize format"

6.3.5 Configuring drive components

Introduction
The following components are parameterize/configured with the drive wizard:
e Motor
e Encoder

® |Interface signals

Parameterizing/configuring

Guided commissioning navigates you through the commissioning of SINAMICS drives with
motors without SMI (Sensor Module Integrated).
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For motors without SMI, when parameterizing/configuring, a distinction is made between the
following motor types:

e Catalog motors (standard motors, listed with associated motor data) (Page 125)

® Third-party motors (Page 131)

Note

Motors with SMI (DRIVE-CLiQ) are automatically configured by the drive unit during the
device configuration with a drive data set (DDS), but only with the motor measuring system;
i.e. motors with SMI only have to be configured with the drive wizard when more than one
drive/motor data set (DDS/MDS) or a second (direct) measuring system is required.
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6.3.6 Commissioning catalog motors with encoder using SMC

Operating sequence

In our example a power section is to be configured with a listed motor and encoder. You are in
the "Commissioning" - "Drive system" - "Drives" menu:

1. The system detects that the drive object has not been commissioned and that an initial

commissioning is required:

DPBB3.5laueBB3: ALM_3.3:2(2) :
Infeed: Line supply data identification selected; active.

206400

. \Drives\Overview

Drive object name (no.):
Drive object type:
Motor Data Set (MDS):
Drive data set (DDS):

The drive ohject has not heen started up.
You can commission the drive with 'Change’.

Power section (Motor_Module_3)

Power section type:

Order number:

Code number:

Serial number:

Component number:

Power section rated output:

Power section rated current:

Identify via LED:

Configur-
ation

DP3.5LAVE3:SERVO_3.3:3 (3) MDSA

SERV0_3.3:3 (3)
(1]
(]
Select
a drive
Reference
MM_1RXIS_DCAC E
B5L3120-1TE23-BAA3 variables
10085 Encoder
T-U02070012 data
3
16.10 kW -
30.00 A
=

Drive
parameter

2. Pressthe "Change" vertical softkey. The motor module type is detected and output. Activate

the available function modules.

N | B

..\Drives\Configuration - Motor Module

Configuration of the Motor Module:

Type (order no.) Rated output
65L3128-1TE23-0Axx 16.10 klJ

[ ISwitch the Motor Module LED to make it flash for recognition

Rated current Code number
30.00 A

DPBB3.5lavedBd3: ALM_3.3:2{2) :
Infeed: Line supply data identification selected; active.

DP3.5LAVE3:SERVUO_3.3:3 (3) MDSA

10605

Function modules:
[IDSC with spline

[JAdvanced Positioning Control (APC)
[JExtended Stopping and Retraction

[JMoment of inertia estimator
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3. Select the "Select standard motor from list" option.

.\ W 205400 DPEB3.5laveBB3: ALM_3.3:2(2) :
JoG Infeed: Line supply data identification selected/ active.

..\Drives\Configuration - Mator DP3.5LAVES:SERUD_3.3:3 (3) MDSB
step
Motor selec.: ® Select a standard motor from the list
O Enter motor data [CTemplate from list

Motor type: | 1PH7 induction motor [*]
Select motor Find: | [~]

Connection Rated Rated  Rated Rated &)
E‘IFE (order na.) tupe output current  speed frequency
[J1PHMB5-xxFxx—xLxx Star 700kl 17.38A 1500.80 U/min 51.66 Hz
[J1PH7103-xxGxx—xLxx Star 700kl 17124 2000.00 U/min 68.94Hz |=
[ J1PH?@3-xxFxx—xLxx Star 550kl 13.86 A 1500.88 U/min 52.70 Hz
[J1PH183-x=Dxx-xL=x Star 370kl 960A 1000.80 Ufmin 35.60 Hz
[VJ1PH7101-xxFxx-xLxx Star 370kl 976 A 15600.00 Ufmin 51.61 Hz
[ J1PH?186-xxBxx-xxxx Star 26.50 klJ 67.06 A 500.00 U/min [17.30 Hz
[CJ1PH86-xxLxx—xx=x Star 106.00 klJ 235.60 A 2500.80 U/min 94.10 Hz
[J1PH7186-xxFxx-xxxx Star 85.00 klJ 169.60 A 1756.60 Ufmin 59.00 Hz
CJ1PH?37-xxBxx-xxxx Star 9pa kL) (2230 A 506.80 U/min 1820Hz [
[« il ) =]

4. Select the motor with the "Cursor up / Cursor down" keys.

5. Press "Next step >". Select the brake control in the "Configuration - motor holding brake"

dialog.

03/21/16
12:33 PM @

AX4:MA1/SERVO_3.3:3/MDSO

Previous
step

...\Drives\Configuration - Other motor data

Motor holding brake configuration:

Motor holding brake acc. to sequence control
[CJExpanded brake control
Brake control di

Brake control with diagnostics evaluation [~

Type of motor temperature sensor:

If a connected brake is detected when the unit is being configured, the system will
automatically activate the brake control and display the default setting "Motor holding brake
acc. to sequence control".

"Brake control diagnostics evaluation": For an AC drive with "Safe Brake Relay," the "Safe
Brake Control" function requires that the type of the brake control be setin parameter p1278,
to "Brake control with diagnostic evaluation" (p1278 = 0). This parameter is automatically
set for booksize components.

Information about the motor temperature sensor is provided in the FAQ (https://
support.industry.siemens.com/cs/document/109736364).
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6. Press "Next step >". An identification of the selected encoder is triggered (encoder 1).

.\ Bl 205400 DPEB3.5laveBB3: ALM_3.3:2(2) :
Jog Infeed: Line supply data identification selected/ active.

.\Drives\Canfiguration - Encoder assignment DP3.5LAVE3:SERUO_3.3:3 (3) Mnsa
step
[“IEncoder 1
[ Motor_Module_3.X202-5M_14-Encoder_15 [~] -
Sensor Module: SMx module sinfcos: SM_14 (14) X508
Encoder data set number (EDS):

Switch the Sensor Module LED to make it flash for recognition O

[JEncoder 2
\ [~]

Sensor Module:

Encoder data set number (EDS):

Switch the Sensor Module LED to make it flash for recognition O

[CJEncoder 3
\ [v]
Sensor Module:

Encoder data set number (EDS):

Switch the Sensor Module LED to make it flash for recognition O

The drive unit can identify encoders with EnDat protocol. These encoders are selected in
the encoder list in the following dialogs ("Configuration - Encoder 1" menu).

\ A 0G40 DPB83.5laveB83: ALM_3.3:2(2) :
JOG Infeed: Line supply data identification selected/ active.

..\Drives\Configuration - Encoder 1 DP3.SLAVE3:SERUO_3.3:3 (3) MDSﬁl

Encoder: Encoder_15
Sensor Module: SMx module sinfcos: SM_14 (14) X560

Select a motor encoder

Encoder type Code number ||
12048, 1 Upp, A/B| The drive unit could not identify the connected 2081
[12043, 1 Upp, A/B encoder. _ 2002
1256, 1 Upp, A/B The data of the preumus_lu set encoder are being 2003|=
1468, 1 Upp, A/B retained: 2004
[1512,1Unn, A/BR  qung (order no.): 65L3055-6AR0G-5xx 2L
L1192, 1 Upp, A/B Encoder type: 2048, 1 Upp, A/B C/D R 2006
1480, 1 Upp, A/B Code number: 2081 2007
1808, 1 Upp, A/B 2008
(118600, 1 Upp, A/B R ahstandscodiert 2018
12048, 1 Upp, A/B, EnDat, Multiturn 4096 2851]
129 1 llnn O/R EnNat Mulkitum ARGR 2aR9 Y]

Select 'ldentify', so that the drive unit identifies the connected encoder. This is conditional
upon the encoder supporting the drive unit.

The entry "No encoder" is selected in the encoder list for encoders that the drive unit cannot
identify. The connected encoder must be configured.
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.\\ w e DPBE3 SlaveB6s: ALM_3.3:2(2) :
JOG Infeed: Line supply data identification selected; active.

.\Drives\Configuration - Encoder 1 DP3.5LAVE3:SERUD_3.3:3 (3) Mnsa
step

Encoder: Encoder_15

Sensor Module: SMx module sinfcos: SM_14 (14) X588

Select a motor encoder

Encoder type Code number  °
[IKein Geber 8l
[IResolver 1-Speed 1001
[IResolver 2-Speed 1602
[ IResolver 3-Speed 1003
[1Resolver 4-Speed 1004
(12048, 1 Upp, A/B C/D R 20081
(12048, 1 Upp, A/B R 2002
[ 1256, 1 Upp, A/B R 2003
(1468, 1 Upp, A/B R 2004
[1512, 1 Upp, A/B R 20085
1192 1 1inn 0/RR oa0R 1Y

Select 'ldentify', so that the drive unit identifies the connected encoder. This is conditional
upon the encoder supporting the drive unit.

7. Select the motor encoder from the list: Select the encoder with the "Cursor up / Cursor

down" keys. Alternatively, the encoder system can be parameterized manually using the
"Enter data" softkey.

Press "Enter data".

DPBB3.5laueBB3: ALM 3.3:2(2) :
\ ﬁ 206400 Infeed: Line supply data identification selected; active.
Encoder data: Encoder 1 DP3.SLAVE3: SERVO_3.3:3 (3) MDSA
Encoder type Resolution
®Rotary Pulse humber per revolution 2048

Measuring system

| Incremental sing/cosine [~
Encoder evaluation

SMx module sin/cos

Inversion Zero marks
Cinvert speed actual value Configuration | One zero mark/revolution [~
Offset 2048 Lines

Cinvert position actual value
External zero mark

Inputterminal |~ none [V

Quantity 1

Check the encoder data of the connected encoder and confirm with "OK".
— Encoder type

— Incremental tracks

— Zero marks

— Synchronization

CNC Commissioning: NC, PLC, Drive
Commissioning Manual, 06/2019, A5E44860208B AB



Commissioning NC-controlled drives
6.3 Guided commissioning of SINAMICS drives

9. Press "Next step >".
DPBB3.5laveBB3: ALM_3.3:2(2) :
\ ﬁ 206400 Infeed: Line supply data identification selected; active.

.\Drives\Canfiguration - Cl.-loap contr. type/set... DP3.5LAVE3:SERUO_3.3:3 (3) Mnsa
step

Cl.-loop contr. type: Speed control (with encoder)

PROFIBUS PZD telegram: | SIEMENS telegram 136, P2D-15/19 [>]

The PROFIBUS process data are interconnected with BICO parameters according to the
telegram type selected. These BICO parameters cannot be changed at a later stage.

Number of DDSs far this MDS:

10.Set the number of required drive data sets (DDS). The default setting is one drive data set.

11.You can change the settings for the control mode and the PROFIBUS telegram type.
The control mode and the PROFIBUS telegram (Page 216) are generally correctly
preassigned by the drive wizards.

12.Press "Next step >".

DPBB3.SlaveBB3: ALM_3.3:2(2) :
\ ﬁ 206400 Infeed: Line supply data identification selected; active.
.\Drives\Canfiguration - BICO interconnection DP3.5LAVE3:SERUO_3.3:3 (3) Mnsa
step

BICO interconnections for terminal strip X132 of CU_|_3.3:1:
MIConfiguration conforms to SINUMERIK
[Use standard terminal wiring

BICO interconnection for input
of the 2nd operating condition for OFF2 (external input for pulse suppression):

[ 1-BICO [~
@ Replace the existing terminal assignment by the drive

Ondd the drive to the existing terminal assignment

13.You can select the 2nd operating condition input 2nd OFF2 (external input for pulse
cancellation).
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14.Press "Next step >".

.\ W 205400 DPEB3.5laveBB3: ALM_3.3:2(2) :
JoG Infeed: Line supply data identification selected/ active.

.\Drives\Configuration - Summary DP3.5LAVES:SERUD_3.3:3 (3) MDSB
step
The following drive data have been entered:
Drive: A
Drive object name: SERVO_3.3:3
Maotor Module:

Tupe (order no.): 65L3126-1TE23-BAxx
Rated output: 16.18 klJ
Rated current: 30.88 A
Code number: 16865
Component number: 3
Serial number: T-U026870012

Mator:
Name of motor: Motor_16 =
No motor holding brake available
Motor type: 1PH7 induction motor
Tupe (order no.): IPHT101-xxFxx-xLxx
Maximum velocity: 1500.00 U/min
Rated output: 3.70 kiJ
Rated current: 9.76 A
Rated frequency: 51.61 Hz

[]Save text in file fuser/sinumerik/hmiflog/confin/SERU0_3.3.3.txt

<]

Finished

15.The configuration of a drive with listed motor has completed. You can check the
configuration in the summary.

16.Press the "Finish >" softkey.

.\ F 4l 0G0 DPBB3.5lave83: ALM_3.3:2(2) :
JOG Infeed: Line supply data identification selected/ active.

..\Drives\ Configuration - Summary DP3.SLAVE3:SERUO_3.3:3 (3) HDSﬁl

The following drive data have been entered:

Drive: Drives
Drive
Mator
Type

Rati
R:tz The data must be stored in a non—volatile manner for the configuration of

Code drive SERU0_3.3:3 to be retained after a restart.

Com|
Serig
Mator:
Nam| =
Kein
Motg
Tupe
Ha}\ TIUTIT VEIULILY. TJOO. oo Uy TmT
Rated output: 3.78 klJ
Rated current: 9.76 A
Rated frequency: 51.61 Hz

¥Save text in file fuser/sinumerik/hmiflog/config/SERU0_3.3.3.txt

>

The configuration of drive SERU0_3.3:3 has been completed.

<]

17.Confirm the query with "Yes".

18.The next section describes how you can configure a drive with a third-party motor and a
second encoder.
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6.3.7 Commissioning a third-party motor with encoder via SMC

Operating sequence

In our example a power section is to be configured with third-party motor and encoder. You are
in the "Commissioning" — "Drive system" — "Drives" menu:

1. The system detects that the drive object has not been commissioned and that an initial

commissioning is required:

DPBB3.5laueBB3: ALM_3.3:2(2) :
Infeed: Line supply data identification selected; active.

206400

. \Drives\Overview

Drive object name (no.):
Drive object type:
Motor Data Set (MDS):
Drive data set (DDS):

The drive ohject has not heen started up.
You can commission the drive with 'Change’.

Power section (Motor_Module_4)

Power section type:

Order number:

Code number:

Serial number:

Component number:

Power section rated output:
Power section rated current:
Identify via LED:

Configur-
ation

2. Press the "Change" vertical softkey.

DP3.5LAVE3:SERVUO_3.3:4 (4) MDS6

SERV0_3.3:4 (4)
SERUO

]

(]

Drive +

Select
a drive
Reference

MM_2AXIS_DCAC variahles

65L3128-2TE21-0AA3
10813
T-W12013644
4
430 kW
980 A
L]

Drive
parameter

The power section (motor module) will be identified:

N | B

..\Drives\Configuration - Motor Module

Configuration of the Motor Module:

Type (order no.) Rated output
65L3128-2TE21-0Axx 4.30 kW

[ ISwitch the Motor Module LED to make it flash for recognition

Rated current Code number

DPBB3.5lavedBd3: ALM_3.3:2{2) :
Infeed: Line supply data identification selected; active.

DP3.5LAVE3:SERUO_3.3:4 (4) MDSA

10613

Function modules:
[IDSC with spline

[JAdvanced Positioning Control (APC)
[JExtended Stopping and Retraction

[JMoment of inertia estimator
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3. Press "Next step >".

.\ W 205400 DPEB3.5laveBB3: ALM_3.3:2(2) :
JoG Infeed: Line supply data identification selected/ active.

..\Drives\Configuration - Mator DP3.5LAVES:SERUO_3.3:4 (4) MDSB
step
Motor selec.: O Select a standard motor from the list
@ Enter motor data [CITemplate from list
Motor type: Induction motor (rotating)

4. Select the "Enter motor data" option to select the motor type.

5. Press "Next step >" to select the type of the brake control in the next dialog.

.\ F 4l 0G0 DPBB3.5lave83: ALM_3.3:2(2) :
JOG Infeed: Line supply data identification selected/ active.

..\Drives\Configuration - Other motor data DP3.SLAVE3:SERUO_3.3:4 (4) MDSA
Motor holding brake configuration

No motor holding brake available
CJExpanded brake control

If a connected brake is detected during the unit configuration, the system will automatically
activate the brake control and displays "Brake control according to procedural control".
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6. Press "Next step >".

N | %

..\Drives\Configuration - Motor data

206400 DPBB3.5laveBB3: ALM_3.3:2(2) :

6.3 Guided commissioning of SINAMICS drives

Infeed: Line supply data identification selected/ active.

Motor data, asynchronous motor (rotating)

p304[8]
p305[8]
p307[6]
p308[9]
p3108[8]
p311[6]
p322[9]
p335[8]
p6a4[a]
p6as[a]

Rated motor voltage

Rated motor current

Rated motor power

Rated motor power factor

Rated motor frequency

Rated motor speed

Maximum motor speed

Motor cooling tupe

Mot_temp_mod 1/KTY alarm threshold
Mot_temp_mod 1/2 threshold

Motor data must be input completely!

Do you want to input the equivalent circuit diagram data?

7. Enter the data for the connected motor.

DP3.5LAVE3:SERUO_3.3:4 (4) Mnsa
step

4008 Ueff
9.08 Aeff
4.6 kW
0.820
50.80 Hz
1455.0 rpm
1500.8 rpm
[1] Foreed cool...
126.0°C
155.0/°C

8. If you have activated the "Replacement circuit diagram data" option, press "Next step >" to
open the following dialog:

N | &

..\Drives\Configuration - Motor data

206400 DP883.5laveBB3: ALM_3.3:2(2) :

Infeed: Line supply data identification selected/ active.

Optional motor data, asynchronous motor (rotating)

p320[8]
p326[8]
p338[9]
p341[8]
p342[8]
p344[9]
p348[9]
p352[8]
p353[9]

Motor rated magnetizing current/short-circuit...
Motor stall torgue correction factor

Mator limit current

Mator moment of inertia

Ratio between the total and motor moment of ...
Motor weight (for the thermal motor model)
Speed at the start of field weakening Udc = 6...
Cahle resistance

Muotor series inductance

Optional motor data need not be input completely

Data that are not known can he left as their default values.

9. You can enter additional motor data here.
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10.Press "Next step >".

.\ w e DPBE3.SlaveB3: ALM_3.3:2(2) :

JoG Infeed: Line supply data identification selected/ active.

.\Drives\Configuration - Motor data DP3.5LAVES:SERUO_3.3:4 (4) MDSB
step

Equivalent circuit diagram data, asynchron. motor (rotating)
p350[8] Motor stator resistance, cold 1.85474 Ohm -
p354[6] Motor rotor resistance cold / damping resista... 8.66003 Ohm
p356[6] Motor stator leakage inductance 6.32114 mH
p358[8] Motor rotor leakage inductance / damping ind... 6.58472mH
p368[6] Motor magnetizing inductance/magn. inducta... 157.90971 mH ESB data

Replacement circuit diagram data must be input completely!

Note:
If the replacement circuit diagram data are not fully known, you can calculate them by
pressing the softkey 'Calculate ESB data' on the right.

11.Press "Next step >".

.\ F 4l 0G0 DPBB3.5lave83: ALM_3.3:2(2) :
JOG Infeed: Line supply data identification selected/ active.

..\Drives\Configuration - Encoder assignment DP3.SLAVE3:SERUO_3.3:4 (4) MDSA

[“IEncoder 1

\ SERUO_3.3:5-Motor_Module_b.X200-5M_6-Encoder_7, EDS 8
Sensor Module: SMx module sin/cos: SM_6 (6) X508
Encoder data set number (EDS): (]
Switch the Sensor Module LED to make it flash for recognition

[JEncoder 2

Sensor Module:

Encoder data set number (EDS):

Switch the Sensor Module LED to make it flash for recognition

[JEncoder 3

Sensor Module:

Encoder data set number (EDS): | V]

Switch the Sensor Module LED to make it flash for recognition

If more than one encoder has been selected, press "Next step >" successively to
parameterize each individual encoder:
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12.Press "Next step >". An identification of the selected encoders is triggered (Encoder 1).

The drive unit can identify encoders with EnDat protocol. Select other encoders in the
encoder list:

206400 DPBB3.SlaueBB3: ALM_3.3:2(2) :
Infeed: Line supply data identification selected/ active.

..\Drives\Configuration - Encoder 1 DP3.SLAUE3:SERUO_3.3:4 (4) MDSA

Previous
step

Encoder: Encoder_7
Sensor Module: S5Mx module sin/cos: SM_6 (6) X500

Select a motor encoder

Encoder type Code number "

[IKein Geher ol

[ IResolver 1-Speed 1001
[ IResolver 2-Speed 1002 data
[IResolver 3-Speed 1003

[ IResolver 4-Speed 1604 -
(12048, 1 Upp, A/B C/D R 2081

[ 12048, 1 Upp, A/B R 2002

(1256, 1 Upp, A/B R 2003 -
(1408, 1 Upp, A/B R 2604

[ 1512, 1 Upp, R/B R 2005

1102 1 llnn O/R R onnR ¥

x
Cancel

Next
step

Select 'ldentify', so that the drive unit identifies the connected encoder. This is conditional
upon the encoder supporting the drive unit.

13.Press the "Input data" softkey to check or modify the encoder data.

\ A 0G40 DPB83.5laveB83: ALM_3.3:2(2) :

JOG Infeed: Line supply data identification selected/ active.
Encoder data: Encoder 1 DP3.SLAVE3: SERUO_3.3:4 (4) MDS6
Encoder type Resolution
® Rotary Pulse number per revolution 2048

Measuring system

| Incremental sine/cosine [~
Encoder evaluation

SMx module sin/cos

Inversion Zero marks
[linvert speed actual value Configuration One zero mark/revolution [~
[invert position actual value | 01158t 2048 Lines

Quantity 1

External zero mark

Input terminal | none [
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14.Confirm with "OK" and press "Next step >" to continue the commissioning.

.\ w e DPBE3.SlaveB3: ALM_3.3:2(2) :
JoG Infeed: Line supply data identification selected/ active.
.\Drives\Configuration - Cl.-loop contr type/set... DP3.5LAVES:SERUO_3.3:4 (4) MDSB
step
Cl.-loop contr. type: Speed control (with encoder)
PROFIBUS PZD telegram: | SIEMENS telegram 136, P2D-15/19 [~

The PROFIBUS process data are interconnected with BICO parameters according to the
telegram type selected. These BICO parameters cannot be changed at a later stage.

Number of DDSs far this MDS:

The control mode and the PROFIBUS telegram are generally correctly pre-assigned by the
drive wizards.

15.Set the number of required drive data sets (DDS). The default setting: 1 DDS can be
accepted in most cases.

16.Press "Next step >".

DPBB3.SlaveBB3: ALM_3.3:2 (2 :
\ ﬁ 206400 Infeed: Line supply data identification selected; active.
.\Drives\Canfiguration - BICO interconnection DP3.5LAVE3:SERUO_3.3:4 (4) Mnsa
step

BICO interconnections for terminal strip X132 of CU_|_3.3:1:
M Configuration conforms to SINUMERIK
[OUse standard terminal wiring

BICO interconnection for input
of the 2nd operating condition for OFF2 (external input for pulse suppression):

\ 1-BICO [~]
@ Replace the existing terminal assignment by the drive

Ondd the drive to the existing terminal assignment

You can select the 2nd Operating condition input 2nd OFF2 (external input for pulse
cancellation).
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17.Press "Next step >".

.\ Bl 205400 DPEB3.5laveBB3: ALM_3.3:2(2) :
Jog Infeed: Line supply data identification selected/ active.

.\Drives\Configuration - Summary DP3.5LAUEZ:SERUO_2.3:4 (4) Mnsa
step
The following drive data have been entered:
Drive: 2]
Drive object name: SERV0_3.3:4
Maotor Module:

Tupe (order no.): 65L3126-2TE21-BAxx
Rated output: 4.38 kLJ
Rated current: 9.86 A
Code number: 16613
Component number: 4
Serial number: T-1J12013644
Mator:
Name of motor: Motor_13
No motor holding brake available
Motor type: Induction motor (rotating)
Encoder 1:
Name of encoder: Encoder_7
Sensor Module: SMx module sin/cos: SM_6 (6) X588
Serial No. SMx: T-T12006886
Serial No. Encoder: -

[“ISave text in file fuser/sinumerik/hmi/log/config/SERV0_3.3.4.txt

<]

Finished

The configuration of the drive (SERVO) with third-party motor is completed. You can check
the configuration in the summary.

18.Press the "Finish >" softkey.

PBA3.5 laueBA3: ALM_3.3:2(2) :
\ ﬁ 206400 Infeed: Line supply data identification selected; active.
...\DrivesConfiguration - Summary DP3.5LAUE3:SERVO_3.3:4 (4) MDSﬁl
The following drive data have heen entered:
Drive: Drives A
Drive
Mator . . .
Type The configuration of drive SERUO_3.3:4 has been completed. -
Rat
R:tz The data must be stored in a non-volatile manner for the configuration of
Code trive SERUO_3.3:4 to be retained after a restart.
Seriz
Mator:
Kein
x

Mota ]

d
"'::I: UT ENLUUET. LITeuuer 7
Sensor Module: SMx module sinfcos: SM_6 (6) X588 “

Serial No. SMx: T-T12006886
Serial No. Encoder: -

MISave text in file fuser/sinumerik/hmi/flog/config/SERU0_3.3.4.txt

[T

19.Confirm the query with "Yes".

If the system detects additional drive objects that have not yet been commissioned, you will be
prompted to commission the next SERVO. Otherwise, the initial commissioning is complete.
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6.3 Guided commissioning of SINAMICS drives

6.3.8 First commissioning of SINAMICS drive ended

Initial commissioning of the drives completed
The initial commissioning of the SINAMICS S120 drives is completed.
The unit configuration and parameterization has been completed successfully:
e All upper LEDs of the drives (SERVO) illuminate green.
® The lower LEDs of the drives (SERVO) always continue to light yellow.

Continue with the steps for commissioning the NC.

See also

Communication between the NC and the drive (Page 211)
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6.4 Manual commissioning of SINAMICS drives

6.4.1 Introduction to commissioning of SINAMICS drives

Machine configuration

Note

"Manually commissioning" is recommended for experienced commissioning engineers.
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Procedure:
1. Press the <MENU SELECT> key.

MENU
SELECT

2. Select the "Commissioning" operating area.

'\ J0G

Machine configuration

Machine Axis Drive
Index Name Tupe No. Identifier
1 X1 Linear
2 "M Linear
3 a4 Linear
4 01 Spindle 51
Gurrent access level: Manufacturer
i Mach. i - Drive
| data ! NE system

3. Press the "Drive system" softkey.

JOG
Drive System Querview

Drive Object
RAxis Bus Address Mame
3 3 GU_I_3.31
ALM_3.3:2
SERVO0_3.3:3
SERVO_3.3:4
SERVO0_3.3:5
SERVO0_3.3:6
3 15 GU_NX_3.15:1
SERUO_3.15:2
Gurrent access level: Manufacturer
Drive .
device Supply Drives

140

B HM

02/28/12
11:23 AN

Change
language

Motor

Tupe Channel

GHAN1
GHAN1
GHAN1
GHAN1

{po)
Pass-
word

2. Optim./
- test

= System
FE  data

02/16/12,
9:16 AN

Factory
setting

Mumber

(=B B R T

{po)
Identify
via LED
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See also
The following functions for commissioning the SINAMICS drives can be performed manually:
® Restore the factory settings (Page 141)
e Update the component firmware (Page 143)
® Configure the infeed and drives

® Check and configure the PROFIBUS connection (Page 145)

6.4.2 Activate the factory settings

Introduction

After the commissioning, the "Factory setting >" function can be used reset the drive system to
the factory settings.

NOTICE
Check the voltage

Before restoring the factory settings, ensure that the EP terminal (Enable Pulses) of the infeed
(booksize: X21, chassis: X41) is de-energized.
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Loading the factory settings
Procedure:

1. You are in the "Commissioning" > "Drive system" operating area.

Drive System Querview

Drive Object
RAxis Bus Address Mame Mumber
3 3 GU_I_3.31 1
ALM_3.3:2 2
SERVO0_3.3:3 3
SERVO_3.3:4 4
SERVO0_3.3:5 )
SERVO0_3.3:6 i
3 15 GU_NX_3.15:1 1
SERUO_3.15:2 2
Gurrent access level: Manufacturer
via LED
Drive .
device Supply Drives

2. Press the "Factory settings >" softkey.
82/28/12
'\ ‘ ﬁ ‘ 12:48 PM
Drive System Ouverview |

Drive Object
fxis Bus Number -
3 For which drive objects do you want to load the 1
factory settings? 9 -
Select: 3
'Gurrent drive object' for CU_L_3.3:1(1). . m
)
'Drive unit' for GU_L_3.3:1(1) and all drive objects B Drive
belonging to the drive unit. device
; 'Drive system' for all drive units and all drive ; Drive
objects belonging to the drive units. system
2
'Gancel' to cancel the operation.

Gurrent access level: Manufacturer

3. Press the "Drive system" softkey for this example to load the factory settings for all drive
units used in the system (the NCU and NX module).
You must explicitly confirm another prompt with "OK" or "Cancel".
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4. Switch the system (de-energized drive system) off and on again. Wait until communication
has been established again with the NC.

'\ ‘ Jsout 120402 4 @ Bus3.5lave3: # (CU_|_3.3:1): First commissioning of SINAMICS required!

A unit configuration must be performed for the drive system (all drive units).

In doing so, the system automatically switches to the 'Commissioning > drive system > drive
units' dialog.

Should the unit configuration be performed for all drive units?

x
Cancel

v
0K

5. A message appears that an initial commissioning is required (Alarm 120402).
You have the following options in this dialog:

— If you press "OK", the "Guided commissioning" (Page 109) of the SINAMICS drives
starts.

— Press "Cancel" to continue the "Manual commissioning".

6.4.3 Firmware update of the drive components

Precondition
All NCU/NX components are connected via DRIVE-CLIQ.

Note
Automatic firmware update

As of SINAMICS V2.5, an automatic firmware update is undertaken when powering up the drive
system if required.

The correct firmware update of the SINAMICS components is performed ONLY if ALL were
inserted in the switched-off state. The subsequent insertion of components may ONLY be
performed in the switched-off state.
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Loading firmware for the entire drive system

144

Procedure:

1. Switch on the system.

During run-up, it will be detected that an older firmware version is present. This causes the
update to start automatically and the firmware is loaded from the CompactFlash card to all
DRIVE-CLiQ components of the drive system (NCU and NX).

Note

Depending on the configuration of the SINAMICS drive line-up, a complete update of the
component firmware takes approximately 10 minutes. The firmware component currently
being updated is indicated with a flashing LED.

. While the firmware update is running, a progress bar informs you about the current process.

In this case, the following messages are output:

Notice !

The process should not be interrupted! Please wait until the automatic firmware update
completes!

A firmware update is performed for the following drive units of the DRIVE-CLiQ components:
CU_I_3.31 ... 39%

CU_NX_3.15:11 ...50%

. The following messages are output when the firmware update completes:

Firmware update of the DRIVE-CLiQ components completed.

Notice !

Switch the control system and the entire drive system (all hardware components) off and
then on again to activate the firmware.

Then commissioning can be continued.

CU_I_3.31 ... 100%

CU_NX_3.15:1 ...100%

. Follow this prompt. You can then continue the commissioning of the drive components

(infeed, motor modules, encoders).

Note
Loading firmware for individual components

If only certain components of the drive system have an older firmware version, the update
also starts automatically and needs correspondingly less time.
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6.4.4 Automatic device configuration

Introduction
The following unit configuration is performed during the initial commissioning of the drive units:

® Transfer of the DRIVE-CLIQ topology to the drive unit.
With the transfer of the topology, all components connected on the DRIVE-CLIQ are
detected and the drive-internal data traffic is initialized.

® Drive-object assignment for PROFIBUS connection.
The PROFIBUS connection via the relevant telegrams has been specified with the
configuration in the HW Config.

Operating sequence
The drive unit is in the initial commissioning state.

1. Press the "Drive units" softkey in the "Commissioning" > "Drive system" menu.
To start the device configuration for the drive system, confirm the question with "OK /™.

’\ ﬁ 120482 1 @ Bus3.Slaved: # (CU_I_3.3:1): First commissioning of SINAMICS required!

A unit configuration must be performed for the drive system (all drive units).

In doing so, the system automatically switches to the 'Commissioning > drive system > drive
units' dialog.

Should the unit configuration be performed for all drive units?

2. During the unit configuration, a succession of messages containing information on the
configuration of the individual drive components are displayed. This procedure depends on
the expansion stage of the drive system and can take several minutes.
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146

drive units into the NC with a power on.

3. Confirm the following prompt with "Yes v" in order to read in the configuration data of the

\ m 206261 IS DPBB3.SlaveBB3: ALM_3.3:2 (2) Component Line_Module_2:
JoG Infeed: Temperature in the line filkter per itly too high.

Configuration DP3.SLAVE3:CU_I_B83(1 )|

Axis Drive Object Component -No. FW version FW card

To match the cyclic data traffic between the NCK
and SINAMICS to the SINAMICS configuration, an
NCK power ON reset (warm restart) should be
executed.

Do you want to execute an NCK power ON reset
(warm restart)?

type

(=] ]

. The unit configuration for the drive units and drive components of the NCU has been

completed.
—» DPBB3.SlaveBd3: ALM_3.3:2 (2) Component Line_Module_2:
HEF.?U-INT- Infeed: Temperature in the line filter too high.
Configuration DP3.SLAVE3:CU_I_8@83(1 )|
Rxis Drive Object Component -Mo. FW version FW card type

The configuration of the drive unit is
complete.Now continue commissioning in the
'Infeeds’ area.

To do this, select 'Infeeds’.

Select '0K' to continue commissioning in the
current dialog.

= i
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5. Confirm with "OK v" to continue commissioning in the actual dialog "Drive system" - "Drive
units" - "Configuration". The associated components of the selected drive unit are
displayed:

w\

3:19 PN
...\Drive devices\PROFIBUS DP3.SLAVE3:CU_13.3:1(1)
NG HO0- o SINAMICS- SINAMICS- device*
ais Telegram type addr. drive object telegram type :
SIEMENS 136 6788 |4 SERUO_3.3:%3) SIEMENS 136
5708 4 device-
=
drive deu
= 6724 8 (255) —
6724 8
#4018
= 6748 12 |(255) — -
6748 12
4180 13
4188 14 -
= 6772 16 |(255) —
6772 16
42 17 -
4290 18
6796

Display
options

PROFIBUS

6. Press "Drive unit +". If you have selected the NX, then the components belonging to the NX
are displayed.

319 PH
Configuration DP3.5LAVE1S:CU_NX_3.15:1(1)
Axis Drive Object Component —Mo. FW version type devices
GU_NX_3.15%:1 [CU_LINK_1 1 4563808 NX15.3 Drive
SERU0_3.15:2  Motor_Module_2 2 4563808  MM_1AXIS_DCAC
SERU0_3.15:2  DRIE-CLiQ-Encoder 3 | 3 4563688  DOEncoder
SERUO_3.15:2 Encoder_4 4 - Analog Sensor Select
SERU0_3.1%:2 |5MI28_5 ) 4563888  SMI28/D0l
SERUO_3.15:2 Encoder_6 i} - Analog Sensor
SERV0_3.15:2  Motor_S5MI_7 7 === SMI-Motor
(=] ] ] [ |

GU_NX_3.15:1.CU_LINK_1{1)

Display
options

PROFIBUS
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7. If you wish to correct or change the settings in the "PROFIBUS" dialog, then press
"PROFIBUS" - "Change >".

98R261 J' DP2E3. Slaveld3: ALM_3.3:2 (2) Component Line_HModule_2:
Infeed: Temperature in the line filter permanently too high.

...\Drive devices'PROFIBUS DP3.SLAVE3:CU_L 3.3:1(1)

NG- NG I-/0- Slat SINAMIGS- SINAMIGS-
ais Telegram type addr. drive object telegram type
SIEMENS 136 6768 4 SERUO_3.3:33) SIEMENS 136
6708 4
4188 ) i
4188 i 3
== 6724 8 (255) ==
6724 8
4148 9
4148 18
== 6748 12 (255) ==
6748 12
4188 13
4188 14
== 6772 16 (255) ==
6772 16
4228 17
4228 18
6796

A

Drive System Querview

Drive Object
RAxis Bus Address Mame Mumber
3 3 GU_I_3.31 1
ALM_3.3:2 2
SERVO0_3.3:3 3
SERVO_3.3:4 4
SERVO0_3.3:5 )
SERVO0_3.3:6 i
3 15 GU_NX_3.15:1 1
SERUO_3.15:2 2
Current access level: Manufacturer lqenﬁfu
via LED
Drive .
device Supply Drives
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6.4.5 Commissioning using a drive wizard

Introduction

Perform the drive configuration with a drive wizard. The following drive components are to be
configured:

® Active Line Module (infeed)

® Motor Module, motor and encoders (drives)

Operating sequence for drive configuration

To start the drive configuration, select the "Commissioning" — "Drive system" operating area:

Drive System Querview

Drive Object
RAxis Bus Address Mame Mumber
3 3 GU_I_3.31 1
ALM_3.3:2 2
SERVO0_3.3:3 3
SERVO_3.3:4 4
SERVO0_3.3:5 )
SERVO0_3.3:6 i
3 15 GU_NX_3.15:1 1
SERUO_3.15:2 2
Current access level: Manufacturer Identity
via LED
Drive .
device Supply Drives
Procedure:

1. Press the corresponding softkey for the drive object to be configured.
"Infeeds"
"Drives" for the corresponding drive object (SERVO)
Configuration is performed in the following sequence:
2. Select the component with the "Infeed+/Infeed-" or "Drive+/Drive-" vertical softkey.
3. Press the "Change >" softkey and follow the configuration steps of the drive wizard.
4. Check the power data of the infeed. (Page 113)
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6.5 Configuring data sets
6.5.1 Data sets - overview
Benefits

Data set Wizard

The data set wizard in SINUMERIK Operate offers the machine manufacturer a simple and
efficient solution for duplicating and modifying data in order to configure the behavior of drives,
motors and encoders:

® Motor data set -~ MDSO0...3
® Drive data set -~ DDSO0...31 (max. 8 per MDS)
® Encoder data sets -~ EDSO...2

Reusability of the data helps to minimize the configuration effort wherever machine data for the
tuning of different components is to be generated, which is required for the synchronization of
the machine dynamics of the individual components.

Precondition: The drive must already have undergone commissioning in order be able to create
data sets.

The data sets are configured in the "Commissioning" — Drive system" - "Drives" - "Data sets"
operating area. The data set wizard provide step-by-step guidance through the configuration:

e "Add data set"
® "Remove data set" if additional data sets have already been created.
® "Modify data set"

Further information can be found in the Basic Functions (A2) and (A3) (https://
support.industry.siemens.com/cs/de/en/view/109763231) Function Manual

Boundary condition

150

Note
Drive parameters that affect data sets

Default setting p2038 = 0 for interface mode: SINAMICS

When a message frame is selected via p0922, the parameter p2038 influences the device-
specific assignment of the bits in the control and status words.

Forp0922=100... 199, p2038 = 1 is set automatically and the change of p2038 is blocked. This
sets permanently the "SIMODRIVE 611U" Interface Mode with 8 DDS per MDS for these
message frames.
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6.5.2 Adding a data set

NC/PLC interface

6.5 Configuring data sets

The factory setting is a motor data set MDSO with a drive data set DDSO0. This logic is provided
in the data set wizard in SINUMERIK Operate and corresponds with the first line:

NC/PLC interface MDS/DDS
DB31, ... DBX21.0-4 PLC - NC Selection
DB31, ... DBX93.0 - 4 NC - PLC Display
DB31, ... DBX130.0 - 4 NC - PLC Formatting
DDS per MDS
Selection and Formatting
MDS display
T 4 3210 4 3210

1 1 1 0|{0|0]|0]|O0

2 2 1 0|{0|0]|0]|O0

3 3 1 0/{0[{0[0]O

L4 ] 4 1 0[{0]0[0[O]]

5 <] 1 0]0[0JO0T]O

6 | 16 | 1 0/|0|0]|0]|O

7 | 32 1 0/0[0|0]|0 | 4— un-supported

8 1 2 0/0|0[0]1 combination

9 2 2 0|0|0]|0]|1

0] 3 2 0|0|0]|0|1

1] 4 2 0/0]|0]|0]|1

12| 8 2 0/0]|0]|0]|1

13116 | 2 0/0|0]|0]|1

14 | 1 4 0j/0|0|1]1

15| 2 4 0/0]|0|1]1

16| 3 4 0|0]|0]1]1

17| 4 4 0j/0]|0|1]1

18| 8 4 0j|0]|0|1]1

19 1 8 0j0|1]1]1

20| 2 8 0j0[1[1]1

21| 3 8 0j|0|1[1]1

22| 4 8 0jl0[1[1]1

23 1 16 01111

24| 2 | 16 0[1]1[1]1

25| 1 32 1[1]1]1]1

Blue Motor data set (MDS)

Yel- Drive data set (DDS)
low

Gray Invalid bit position
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Example: Add a data set
Procedure:

1. Select "Add data set" to add 4 motor data sets with 1 drive data set respectively (line 4
highlighted in blue in the figure at the top):

82/81/18
SIEMENS 9:36 AM| ‘\

Data sets overview

Drive data sets (DDS) Encoderl Encoder2 Encoder3
EDS0 EDS1 none

Drive
parameter

2. After pressing "Add data set", you will be directed to Step 1 of the data set wizard. For
"Number of MDS", select: 4.

02/81/18] =
SIEMENS i A 2
Step 1: Set total MDS and DDS after add AX4:MSP1/SERV0_3.3:3
Source data set configuration

MDS Drive data sets (DDS) Encoderl Encoder2 Encoder3

MDSA [ EDS8 none none

MDS1 1 EDSO none none

MDS2 2 EDS@ none none

Target data set configuration

MDS Drive data sets (DDS) Encoderl Encoder2 Encoder3
MDSA [ EDS8 none none
MDS1 1 EDSA none none
MDS2 2 EDS@ none none
MDS3 3 EDS8 none none

Number of motor data sets (MDS):
Number of DDS per MDS:
Number of DDS on MDS3:

—_ (=
q 4
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6.5 Configuring data sets

3. Press "Next step >" to select the copy source for MDSO:

02/81/18) =
SIEMENS i e
Step 2 of 5: Define MDS1 AX4:MSP1/SERVO_3.3:3 Previous
step

Source data set configuration

MDS Drive data sets (DDS) Encoderl Encoder2 Encoder3
MDSA 8 EDS8 ED51 none -

V! copy MDS data from _

| copy DDS data from

array | v (single -

source MDS source DDS
MDse | o |
4 4
| M5t [ 1 | epse | EDST | none |

target MDS target DDS encoder of target MDS x
Cancel

Start drive assistant to configure data sets

The data set wizard will guide you through the next steps.

4. The summary is displayed in the final step. Press "Finish >" to accept the changes.

02/81/18]
SIEMENS 3{%{"1 m%
Step 5 of 5: Summary of proposed changes AX4:MSP1/SERV0_3.3:3 Previous
step

Press "Finished" to make the following changes.

The number of MDS will be increased from 1 to 4.
The number of DDS per MDS will remain unchanged.
The number of DDS for MD53 will be set to 1.

The new configuration will contain 4 MDS (MD56...MD53).
Every MDS will contain 1 DDS.

Finished
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Result

154

SIEMENS

5. Confirm with "OK" to save the data in non-volatile memory. Saving can take several minutes.

82/81/18
9:36 AM °\

AUTO

Data sets overview

AX4:M5P1/SERVO_3.3:3

MDS Drive data sets (DDS) Encoderl Encoder2 Encoder3
MDSA [ EDS8 none none
MDS1 1 EDSA none none
MDS2 2 EDS@ none none
MDS3 3 [CA none none

Save to non-volatile memory?

Changes to the data set configuration have not
yet been saved in the non-volatile memory

Mote: After the changed data set configuration
has been saved, the change cannot be
automatically undone.

Mow save changes to the data set configuration?

6. The "Drives" —» "Overview" dialog of the drive object is displayed. The "Select MDS >"

softkey is now available. Press "Select MDS...".

The result is displayed in the "Service drive" overview:
e 4 DDS were created for each MDS.

® Following selection of the data set via PLC program, the selected data set for the drive

object is displayed; in this example MDS2.

Service drive

Signal

Status indicator

Message 2K1 drive alarm

DC link voltage smoothed

Speed setpoint smoothed

Speed setpoint limited

Actual speed smoothed

Current actual value torque—generat...
Motor temperature

Integrator inhibit

Parking axis

Target drive data set

Actual drive data set

Target motor data set

Actual motor data set

Number of DDS per MDS
Open-loop/closed-loop control mode
Act. pos. value measuring system 1
Act. pos. value measuring system 2

AX4:M5P1/SERVO_3.3:3
Ualue Unit i~
Drive object de—activated/not operati...
No
563.796 U
0.000 rpm
0.000 rpm
@.816 rpm
0.001 A
40.168 °C
No
No
DDSse
DDSA
MDS2
MDS2
4 1=
Speed control (with encoder)
321.622 deg.
2008.162 deg.
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6.5 Configuring data sets

6.5.3 Remove data set

Precondition
The "Remove data set" softkey is active under the following conditions:
® Number of DDS > 1 in the MDS = DDS can be removed.

e Number of MDS > 1 = MDS can be removed.
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6.5 Configuring data sets

Example: Remove a data set

Procedure:

1. Select the "Remove data set" softkey: In Step 1, select the number of DDS which are to be
deleted for each MDS. In this example, 1 MDS.

2. In the next step, select the data set in the first column. Several data sets can also be

selected.
82/81/18)

SIEMENS bl 2

Step 2 of 3: Select MDS(s) to remove AX4:MSP1/SERV0_3.3:3 Previous
Before Rfter step

T Motor Drive Enc1l Enc2 Enc3 ? Motor Drive Encl Enc2 Enc3

| | MDS@ DDS@ EDSB |[EDS1 | none MDSe DDSe EDS@ EDS1  none

MDS1 DDS1 EDS6 |[EDS1 | none MDS1 DDS1 EDS@ EDS1 none
| | MDS2 DDS2 EDS@ |EDS1 | none MDS2 DDS2 EDS@ EDS1 none
MDS3 DDS3 EDSA |EDS1 | none [T

Ready to remove: MDS53

3. The summary is displayed in the next step. Press "Finish >" to accept the changes.

02/81/18]
SIEMENS 3{% AL m%
Step 3 of 3: Summary of proposed changes AX4:MSP1/SERV0_3.3:3 Previous
step

Press "Finished" to make the following changes.

MDS3 will be removed.
The number of DDS per MDS will remain unchanged.
The number of DDS for the last MDS will be set to 1.

The new configuration will contain 3 MDS (MD56...MD52).
Every MDS will contain 1 DDS.

Finished

When you exit the dialog, press "Yes" to confirm the prompt to save the data to the non-volatile
memory.
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Result
The result is displayed in the "Data set overview" dialog:

02/81/18
SIEMENS 9:36 AM| ‘\

AX4:MSP1/SERV0_3.3:3

—+)
AUTO

Data sets overview

Drive +

MDS Drive data sets (DDS) Encoderl Encoder2 Encoder3

MDSA [ EDS@ ED51 none Drive -
MDS1 | 1 EDS6 | EDS1 none rive
MDS2 2 EDS8 ED51 none

Select
a drive
Add data
set
Remove
data set

Modify
data set

Configur- Data
ation Sets

Drive
parameter
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6.5 Configuring data sets

6.5.4

Example: Modify data set

158

Modify data set

If more than one encoder is assigned to the drive object, one encoder data set is assigned to
each encoder. To change assignment of the data sets, select the "Modify data sets" softkey:

SIEMENS

Modify data sets

MDS
MDS@
MDS1
MDS2
MDS3

W M| =

Drive data sets (DDS)

Encoder1
EDSO
EDS@
EDSO
EDS@

4/ 4] 4

82/81/18
9:36 AM|

=)

AUTO

AX4:M5P1/5ERV0_3.3:3

Encoder2
EDS1
EDS1
EDS1
EDS1

4

4/ 4] 4

Encoder3
none -
none
none
none

4/ 4] 4

Open the selection menu with the <INSERT> key. The "OK" softkey will only become active for
adoption of the change after the assignment has actually been changed.
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6.6 Diagnostics - Trace

6.6 Diagnostics — Trace

6.6.1 Selecting variables for tracing

"Trace" function

The "Trace" function is an oscilloscope function that supports you when optimizing,
troubleshooting and analyzing machines. When selecting the function in the operating area
"Diagnostics" -~ Menu advance key — Softkey "Trace", the list view is opened to insert variables,
whose signals are to be graphically displayed in the trace view.

A dedicated "Session type" should be used for the following variables:
e NC/PLC/servo variables

® Drive parameters

New session
Procedure:
1. Select "New trace (drive/NC) softkey >" to create a new session.

2. Selection for a session with PLC/NC/servo variables:

Trace File Name: Session001 xml

<) PLC/NC/servo variables
Drive variables

3. Selection for a session with drive variables:

Trace File Name: Sessionfo1 xml

PLG/NG/servo variables
* Drive variables

Examples of traces sessions
Example of a trace session with servo variables (Page 160)
Using servo variables as example, the following procedure is shown:

e "Zoom (Page 163)" softkey including zoom with image section and zoom with mouse
operation

e "Scale (Page 167)" softkey
e "Cursors (Page 168)" softkey
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6.6 Diagnostics - Trace

6.6.2

Example of a trace session with PLC variables (Page 168)

Example of a trace session with drive variables (Page 170)

Key combinations (Page 171)

Trace session sequence

Example: Trace session with servo variables

The trace session is subdivided into the following steps:

e (Creating and loading a part program.

e Creating a new session with servo variables.

® Settings for starting and stopping the trace.

Starting/stopping the trace from the part program

160

To start and stop the trace from the part program, program the $AN_SLTRACE variable that
can be selected using the "Quicklist" softkey. To do this, the following program can be used, for

example:

def int ii
SOFT

$AN SLTRACE=0
G90 Gl X0 F10000
G4 F0.5

$AN SLTRACE=1
G91

for ii=1 to 4
X10

G4 F0.5

X-10

G4 F0.5
endfor

$AN SLTRACE=2
M30

Save the program and load it to the NC.
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6.6 Diagnostics - Trace

Creating a new session
Procedure:

1. Select operating area "Diagnostics" — Menu forward key — "Trace" softkey. The list view

opens:
i TN ES
Selected variables for trace: (PLC/NC/Servo) Session D) &
Variable Comment Color Pen Show
- -~ ©
v — - © =
y[ -~ © 1|
vy -« o —
v — « o Choose |
v — « © variable
: - : g Settings.
: : : g 0ptions>
v — - ©
v — - ©
: - : g New trace
- ° (Drl:zil‘iic.:.)
- =T © trace
Details
B Axi B Syst Drit
B rithe | LS d ¥ seew [ w e |
2. Select softkey "Insert variable >" to open the list of variables.
3. Select at "Filter: Servo" to limit the selection to just servo variables.
4. The following servo variables are inserted in this particular example:
— Position actual value measuring system 1
— Position setpoint
— Torque-generating current actual value i(q)
i N ES
Selected variables for trace: (PLC/NC/Servo) Session881 D) &
Variable Comment Color Pen Show
soData/nckServoDataActPos1stEnc64[1] Position actual value meas.system 1 (64 bit) e — v [}
Data/nckServoDataCmdPos2ndEnc64[1] Position setpoint (64 bit) e — v [} .
</ServoData/nckServoDatafActCurr64[1] Torque-prod. Current act. Val. i(q) (64 bit) e — v [} 1 [o]
vy -« o —
v — « o Choose |
v — « © variable
: - : g Settings.
: : : g 0ptions>
v — - © -
v — ~« © View trace
: - : g New trace
- ° (Drl:zil‘iic.:.)
24 © trace
Save |
trace
Details
B Axi B Syst Drit
B rithe | LS d ¥ seew [ w e |

5. Using the "Settings" softkey, matching the example, select "If variable" to start the trace.
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6. Softkey "Quick List" is activated. Select variable SAN_SLTRACE and acknowledge with
"OK"_

Select Trace Variable - Quick List

$AN_SLTRACE ==
/Nck/SeruvoData/nckServoDatafActPos1stEnc64[1]
/Nck/ServoData/nckServoDataCmdPos2ndEnc64[1]
/Nck/ServoData/nckServoDatafActCurr64[1]

7. Matching the example, select "If variable" to stop the trace and acknowledge with "OK".

06/07/16 % >
SIEMENS 13:53 PM | A\\ ;%g
Trace - (PLC/NC/Servo) Settings ) &)
Start trace Start the trace with the softkey
.
Relation Value
* If variable $AN_SLTRACE == v 1 1| MO
—
Choose
variable
Collecting Data to CF Card ~| Rates:  IPO1= 0.0880 s Servo = 0.0820 s Quick list
Stop trace At softkey Stop collecting
Sample
5 rates
Elapsed time
At storage limit Relation Value
* If variable $AN_SLTRACE == v 2
X
Post-triggered with 0.000 s Cancel
Discard oldest data at storage limit 182 KB-->49s ?Jf

ﬂé T(?I;I/SIP Lg 3):; @gy Safety E Trace

8. Select the "View trace >" softkey to open the trace view.

ol

— utiliz.

system

9. Select the "Start trace" softkey to activate the trace.

10.Execute the part program with "NC Start".

05/27/16 % >
SIEMENS 14:46 PM A\\ ;%g
Trace N e
i @
—
In progress
X
Cancel
Processing loaded data. Please wait, this may take a while.
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Trace result
The following graphic is displayed after the trace has been stopped:

Y

05/24/16 %
SIEMENS 14:02 PM |A\\

/Nck/ServoData/nckServoDataCmdPos2ndEnc64[1]
Position setpoint (64 bit)

/ f / i

/ —_—
Start
trace
Scale
Zoom
Fit all
Selector
(legend)
Cursors

2 &
Back

-
2
]
=)

EICIE

S Mem: 16.91% (168.36 MB) - CPU: 2.88%, Idle: 97.87%
Bus Axis System Drive
N Tcp/IP [ diag. ) B Trace b iy, | I system

Select the "< Back" softkey to save the session.

Select what you wish to save with the "Save trace >" softkey: Variables and settings with or
without recorded values (graphic).

Save frace

Destination folder: fuser/sinumerik/hmi/ data/trace
Trace File Name: session001 xml

The name of the session and target directory can be changed.

6.6.3 Example: Zooming in/zooming out

Trace view: Zoom
Procedure:
1. Select the "Fit all" softkey to scale all of the curves.

2. Press the following keys to select curve 1 (position actual value measuring system 1) and
curve 2 (position setpoint) for the next steps:

Trace Trace —>l Trace Trace

]2 iRl _>I<T;_> Rdiiind e ry :

3. Select the "Zoom >" softkey.

4. Select the "Fit overlaid" softkey to precisely place both curves one above the other. Each
curve is individually scaled using the "Fit separated".
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5. Select the "Zoom +" softkey or the <+> softkey to enlarge the image section.

-+

Using the cursor keys, you can move the image section:

\ 4 A < >

T A
Undo Zoom Out BV

e
REFPOINT

/Nck/ServoData/nckServoDataCmdPos2ndEnc64[1]

Position setpoint (64 bit) i
=
o]

X - time
axis

Y - value
axis

Zoom +

Zoom -

Fit
separated
Fit
overlaid

Zoom
area
&
Back

Axis

MT(?;/SIP Lg diag. @gy Safety E Trace

6. You can undo the action using keys <CTRL> + <Z>:

CTRL| + zZ
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Alternative: Zoom with image section

Procedure:

1. Select the "Zoom area >" softkey, to select a defined zoom area:

06/01/16 %
SIEMENS 18:21 M | YA\

/Nck/ServoData/nckServoDataActPos1stEnc64[1]
Position actual value meas.system 1 (64 bit)

6.6 Diagnostics - Trace

e
REFPOINT

Cancel

0K

Axis System Drive
g diag. @'9 Safety E Trace utiliz. system

2. Select the "Zoom +" softkey or the <+> softkey to enlarge the image section.

3. Using the cursor keys, you can move the image section:

06/01/18 | AN | b
SIEMENS 10:22 AM A T

/Nck/ServoData/nckServoDataActPos1stEnc64[1]

n| e

ué Bus L Axis
TCP/IP - diag.
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=
o]
X - time
axis
Y - value
axis

Zoom +

Zoom -

Fit
separated
Fit
overlaid

Zoom

area
&
Back

Drive

System
[ system

utiliz.
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Alternative: Zoom using the mouse
Procedure:

1. While keeping the <CTRL> key pressed, using theleft-handmouse key, drag the section of
the screen that you wish to zoom into:

05/31/16 %
SIEMENS 15:35 PM | N

e
REFPOINT

/Nck/ServoData/nckServoDataCmdPos2ndEnc64[1]

Position setpoint (64 bit) i
=
/4 I i@

/ i
axis

X Range: 1.131 -> 3.683 Y Range: -21.9775 -> 10.7225 Back
Bus Axis System Drive
ﬂé TCP/IP I—g diag. @'9 dulisyy E VAR utiliz. [@9 system

2. Zoom result after releasing the left-hand mouse key:

05/31/16 %
SIEMENS 16:15 PM | N

Undo 2oom Out )

/Nck/ServoData/nckServoDataCmdPos2ndEnc64[1]
Position setpoint (64 bit)

Zoom +

Zoom -

Fit
separated
Fit
overlaid
Zoom
area
&
Back

3. You can undo the action using <CTRL> and the right-hand mouse key.

@
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6.6.4 Example: Changing the scale

Changing the scale
Procedure:
1. Select the "< Back" softkey to exit the zoom area.

2. Select the "Scale >" softkey to scale the graphic in the X and Y axes:

06/02/16 >
SIEMENS S /N | 2D

X - time
/Nck/ServoData/nckServoDataActPos1stEnc64[1] axis
Position actual value meas.system 1 (64 bit)
mm T
10.03 - Y - selected
- waveforms
10.02 -

10.01 - Scale +

Choose X-Y scaling values .
X minimum X maximum T (legend)
1.4800 % - Scale
strip chart mode v to range
Y midpoint resolution X
midpoint/resolution N

System Drive
== utiliz. [@9 system

3. After selecting softkey "X time axis" -~ and softkey "Scale +" - or directly entering "X
minimum" and "X maximum".

4. Confirm using softkey "v Finish".

06/02/19 >3]
SIEMENS LA AN ;%Z

/Nck/ServoData/nckServoDataActPos1stEnc64[1]
Position actual value meas.system 1 (64 bit)

10.02 -

10.01 - Zoom

Fit
selected

Selector
(legend)

y <
Back

System Drive
== utiliz. [ system
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6.6.5 Example: Positioning the cursor

Positioning the cursor
Procedure:
1. Select the "Cursors >" softkey and position the active cursor A at the required position.
2. Select the "Cursor B >" softkey and position the active cursor B at the required position.

3. Select the "Both Cursors" softkey in order to read the precise value of the cursor positions
below the graphic:

06/02/16 >
SIEMENS saip] AN ;%Z

”*’f Cursor
/Nck/ServoData/nckServoDataActPos1stEnc64[1] A

Position actual value meas.system 1 (64 bit)
Cursor
B

Both
cursors

Snap to
waveform
Selector
(legend)

Crop to
cursors
i Point
mode
) <
Back

6.6.6 Example: Trace session with PLC variables

Trace recording of PLC signals
Procedure:
1. Using softkey "New trace (Drive/NC)", open a new session.

2. Select the "Choose variable >" softkey, and under "Filter: PLC" to restrict the selection to
PLC variables.
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3. For example, select the following PLC signals:

05/31/16 %
SIEMENS RS AN

REEPOINT
Selected variables for trace: (PLC/NC/Servo) Session ) &)
Variable Comment Color Pen Show Event
Q99.6 PLC: Q99.6 M = v E4 0B1 cycle PLC
Q99.7 PLC: Q99.7 = - - v E4 0B1 cycle PLC .
Q1414 PLC: Q1414 A v - v v E4 0B1 cycle PLC i [
Q107.4 PLC: Q107.4 A v - v v E4 OB1cycle PLC  ps
vl - V! © Interpolation cycle (IP( Chl_mse
v — v o Interpolation cycle (IP( variable
vl - V! © Interpolation cycle (IP( .
vl - V! © Interpolation cycle (IP( Settings
vl - V! © Interpolation cycle (IP( )
v — ~ v © Interpolation eycle (IP( Options
vl - V! © Interpolation cycle (IP( i
v — v o Interpolation cycle (IP( View trace
vl - V! © Interpolation cycle (IP( W
vl - V! © Interpolation cycle (IP( (Drive/NC..)
vl - V! © Interpolation cycle (IP(
v — ~ v © Interpolation cycle (IP( Load
trace
Save
trace
Details

@gy Safety E Trace

ué Bus L Axis
TCP/IP - diag.

4. Under "Settings", enter a recording duration of 50 seconds, for example.

Select softkey "View trace" followed by "Start trace".
The outputs are set and reset while tracing.

6. The following result is displayed after the selected trace duration has expired:
e A
gEg'Busss 2 c

.

= i
S ) [S—
. Start
trace

Scale

Zoom

Fit all

Selector
(legend)

Cursors

Axis System Drive
— diag. =1 utiliz. system
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6.6.7

Record the drive trace

Example: Trace session with drive variables

Procedure:

1. Open a new session for drive variables.

2. From the list, insert parameter r722 "CU digital inputs status":

06/03/16)
SIEMENS A REE#,;”
Selected variables for trace: (Drive) Antrieb_CU722_4s D) &
Variable Comment Color Pen Show Event Bit mask
CU/r722/3.3:1 CU digital inputs status [ - « o Drive Trace Rate % 6H
CU/r722.8/3.3:1 CU digital inputs status m v = ] Drive Trace Rate ~ 1H .
CU/r722.1/3.3:11 CU digital inputs status v| - ] Drive Trace Rate ~ 2H 1 [
CU/r722.2/3.3:11 CU digital inputs status " v - ] Drive Trace Rate hd 4H I
| o Drive Trace Rate ~ BH Choose
M - v o Drive Trace Rate A 8H variable
M - v o Drive Trace Rate > 8H Setti
M - v o Drive Trace Rate A 8H it
vyl - - [ Drive Trace Rate A oH i
& — - © Drive Trace Rate > 8H Options
M - v o Drive Trace Rate A 8H
& — - © Drive Trace Rate > 8H View trace
M - v o Drive Trace Rate A 8H New
M - v o Drive Trace Rate A 8H (D;:;/ﬁge)
M - v o Drive Trace Rate A 8H
= - - © Drive Trace Rate v 8H tl'r‘;i‘:
Save
trace
Details
Bus Axis System Drive
TCP/IP [ diag. m Safery SRS I i, system

3. Select the "Settings" softkey to enter the trigger condition:

4. Select "If variable", and from the "Quick List", insert variable r722.
5. Under condition, select "At bit mask" and enter the required value as decimal number:
SIEMENS ag/ﬁﬂfgg A\\ REE%ET
Trace - (Drive) Settings D) &
Start trace O Start the trace with the softkey
Bit mask =6H  Relation Value
(=) If variable CU/r722/3.3:1 At Bitmask v 6 1 [
I—
[_] Prerun time 0.008 s Choose
variable
Collecting Data to CU_I_3.3:1 Drive Trace Rate = 250 ps Quick list
Stop trace Bitmask
Sample
~ 5 rates
O Elapsed time
() At storage limit 64 KB of 96.0 KB-——>4.1s
Cancel
v
0K
i oftte | L 5 | swew RS e | e,

170

6. Confirm with "OK" to accept the settings.
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7. Select softkey "View trace" followed by "Start trace".

8. Thetrace starts, ifr722.1=1 and r722.2=1 are set = decimal value 6 and stops, which means
if the trigger condition is satisfied.

SIEMENS

Axis
— diag.

e rope | L

System
Ol i= Tace ) i

06/03/16)
201 PM|A\\ REE%;”
CU/r722/3.3:1 (CU_I_3.3:1) ) -
CU digital inputs status
E==l

i@

—
Start
trace

Scale

Zoom

Fit all

Selector
(legend)

Cursors

Drive
[ system

6.6.8 Key combinations to use the trace

Key combinations

Key combinations, which function with the control keys as well as on an external keyboard.

List view:

CTRL| + C

CTRL| + v

CTRL| + X
Trace view:

—

l.ﬁ

TAB

—»
+ —

SHIFT TAB

v A

CNC Commissioning: NC, PLC, Drive
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Copy selection.

Insert selection.

Delete selection.

Display the individual curves from left - right
Display the individual curves from right — left
Spaces: Select the display curve.

(corresponds to the "Select/Legend" softkey)

Arrow keys: Shift the image section either up or down.
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6.6 Diagnostics - Trace

ﬁ} . ." With the cursor quickly to the right.
SHIFT
{i‘ . 4 Move the cursor quickly to the left.
SHIFT
Zoom +
+
Zoom -
Undo the last action.
CTRL| + Z

CNC Commissioning: NC, PLC, Drive
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6.7 Diagnostics — drive system

6.7 Diagnostics — drive system

Operating sequence

1. To check the status of the drive, select the "Diagnostics" — "Drive system" operating area:

04/10/19
SIEMENS AN ﬁ%
Drive system diagnostics N |

Axis DO Motor module Motor (=
(==l | [E]
No. Name hame {comp. 1) {comp. 2) Encoder 1 Encoder 2 .
= cu_I_331 il [@
1 Mx1 SERUO_3.3:4 @ Motor_Module_4 Motor_19 % sM_17 —
2 M1 SERUD_3.35 @ Motor_Module_5 Motor_16 % sM_14 Drive
3 Mz21 SERUO_3.3:6 @ Motor_Module_6 Motor_13 % sM11 device +
4 MSP1 SERUD_3.33 @ Motor_Module_3 Motor_22 % sM_2
5 MAl SERUO_3.3.7 @ Motor_Module_7 @ Motor_SMI_16 @ SMi10_8 Drive
ALM_3.3:2 @  Line_Module_2 device -
8 CU_NX_3.15:1 Select
drive deu.
Topology
Configur-
ation
Details
Display
options

System (SNl {117:)
utiliz. ¢ system

[ e

2. Press the "Details" softkey to display further diagnostics data for a drive object:

@}9 Safety ﬁ Trace

i

04/04/19
SIEMENS 1:54| AN ﬁ%
Drive system diagnostics-Details CU_I_3.3:1 N |
Status indicator (r8002) [18] Ready
@  Commissioning parameter filter (pB0AY) [8] Ready i@
—
Drive
@  Actual fault No fault present object +
. Drive
@  Actual warning No warning present object -
Select
drive obj.
‘ Gomponent configuration | Faults
Drive object CU_I_3.3:1
Component Control_Unit_1
-No. 1 .
-Type NCU Warnings
-Type description SINUMERIK NCU Integrated Drive Controller
FU version 5202907 Details
= ] | «

Back

Axis Drive
[J‘-B.J diag. @}9 Safety ﬁ Trace WL iz, ¢ system

3. If faults or warnings are pending for a drive object, change to the list view using the
associated softkey.

CNC Commissioning: NC, PLC, Drive
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6.7 Diagnostics — drive system

SINAMICS faults and alarms

Example

174

SINAMICS alarms can be of the alert (A = Alert) or fault (F = Fault) type:

® To activate the fault and warning buffer output for SINAMICS, set
MD13150 $MN_SINAMICS_ALARM_MASK to the hexadecimal value "DOD". This
automatically outputs the pending faults and warnings of the drive in the message line.

® The parameter r0945 shows the number of faults that have occurred.

Pending warnings are indicated by parameter r2122 of the relevant drive component.

The number of warnings that have occurred after the last reset is available in parameter
p2111 of the drive components.

Setting p2111 = 0 results in the deletion of all existing warnings of this component and
updates the current warnings still pending. This parameter is reset to zero for a power on of
the drive unit.

fAxis M5P1 SERUO_3.3:3 (3):
267860 External fault 1. A\\ ﬁ%
Drive device faults _|_3.3 TRV e

Date No. Text

& Current incident
/18719 306:38.965 97559 External fault 1. i | o

2 1. Acknowledged incident EE—
04/08/19 4:81:14.257 5 49995 Fault at DRIVE-CLIQ socket X185. 40885, Drive
PM object +

2 2. Acknowledged incident Drive
pryoI/18 48825942 9113 COMM INT: Monitoring time sign-of-life expired. object -
3. Acknowledged incident drsil?tlae:lt)j

4. Acknowledged incident
5. Acknowledged incident Faults
6. Acknowledged incident
7. Acknowledged incident

oDoDoom

Warnings

Details

«
Back

System (et 17117
bt utiliz. ©  system

!.!&Q T(?I;IISIP [5\2 3:'; @9 Safety ﬁ Trace

i To display the online help for a pending fault or warning on SINUMERIK Operate,
the line must be marked (in orange). You can find remedial measures in the online
help.

CNC Commissioning: NC, PLC, Drive
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6.8 Modular machine

6.8 Modular machine
6.8.1 What does "modular machine" mean?
Definition

The modular machine concept is based on a maximum target topology created offline. The
maximum design of a particular machine type is referred to as the maximum configuration in
which all the machine components that may be used are pre-configured in the target topology.

By deactivating or deleting drive objects (p0105 = 2), sections of the maximum configuration
can be removed. If a component fails, for example, this sub-topology can also be used to allow
a machine to continue running until the spare part is available. In this case, however, no BICO
source must be interconnected from this drive object to other drive objects.

NOTICE
Data backup

To prevent data loss, save the drive data in a commissioning archive, before you make any
changes!

Drive unit - Configuration

B2/28/12
317 PM

Drive
device+

Configuration DP3.SLAVE3:.CU_|_3.3:1(1)

Rxis Drive Object Gomponent -No. FW version  FW card type il
GU_1_3.3:1 Control_Unit_1 1 4806000 Equal  |HCU738.3
ALM_3.3:2 Line_Module_2 2 4806000 Equal  |LM_ACDC Drive
SERU0_3.3:3 Motor_Module_3 3 4806000 Equal  |MM_1AXIS_DCAC device-
SERV0_3.3:4 Motor_Module_4 4 4806000 Equal  |MM_2AXIS_DCAC
SERU0_3.3:5 Motor_Module_5 5 4806000 Equal  |MM_1AXIS_DCAC Select
SERUO_3.3:4 SM_6 i} 4806000 Equal SMx module sin/cos drive ded
SERU0_3.3:6 Motor_Module_9 9 4806000 Equal  |MM_2AXIS_DCAC -
SERUO_3.3:6 SM_18 10 4806000 Equal SMx module sin/cos
SERUO_3.3:3 SM_14 14 4806000 Equal SMx module sin/cos
GU_LI 3.3 T0_3... CU_LINK_17 17 | 4886668 Equal  |HX15.3

Sort

(=] i )l =]

CU_I_3.3:1.Control_Unit_1{1)

Display
options

PROFIBUS

CNC Commissioning: NC, PLC, Drive
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6.8 Modular machine

The "Commissioning" — "Drive system" - "Drive unit" operating area provides the following
functions under "Configuration":

e "Configuration" > "Change >" (Page 182)

Change the name of the drive object
Change the name of the component

Change the comparison level

176

e "Configuration" - "Sort >": (Page 182)

® "Configuration" — "Display options >":

N

02/28/12
3:20 P11

Configuration DP3.SLAVE3:CU_I 3.3:1(1)'
Axis Drive Object Component -No. FW version type [l
CU_l 3.3:1 Control_Unit_1 1 4503688 HNCU738.3 -
X 000 . ; [ acnp
Display options L1500
Topology Filter =15_D( -
S
® Compar. actual/target topology ® OFF dulg .
O Actual topology O DRIVE GLIQ + option slot KIS _D(= -
) dule si
O Target topology O DRIVE CLiQ dule s
Selection/deselection of columns -
ensor|
fxis [Clorder no.
FW version [CTHW version ensur -
CIFW card [I5erial no. 5
= | [ltype VIG.level E

CU_I_ 3.3 T.COMFO_On_I( 1)

CNC Commissioning: NC, PLC, Drive
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6.8 Modular machine

Drive unit - topology

319 PH

Topology DP3.5LAVERCU_I_3.3:1(1)
from to device+
Drive object -Ho Component -Ho Socket Socket -Mo Component Drive
GU_I_3.3:1 1 | Gontrol Unit_ 1 | 1 | X188 |---| X281 | 2 | Line_Module_2

X181

%163 drive deu

X184

Xigh -—- | X18@ GU_NX_3.15:1 m
ALM_3.3:2 2 | Line_Module_ 2 | 2 | X288 |---| X281 | 3 Motor_Module..

Xl -—-| Xi@e | 1 Gontrol_Unit_1 Configure
SERVO0_3.3:3 3 Motor_Module... | 3 | X288 |---| X282 | 4 Motor_Module..

X281 -—-| X288 | 2 | Line_Module_2

X292 -—-| Xhee | 14 5M_14 -
SERU0_3.3:4/ | 4/ Motor_Module.. 4 | X288 ---| X281 | 5 |Motor_Module...

from: CU_I_3.3:1.Control_Unit_1{1)
to: ALM_3.3:2.Line_Module_X2)

Display
options

Configuration@ GG PROFIBUS
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6.8 Modular machine

The "Commissioning" — "Drive system" - "Drive unit" operating area provides the following
functions under "Topology":

e "Topology" —» "Change >"
— Delete a drive object
— Delete the component
— Enable/disable drive objects
— Drive object: Change name/number
— Component: Change name/number
e "Topology" —» "Add component >" (Page 193)

e "Topology" - "Display options >":

02728112,
\ ‘ ﬁ ‘ 319 PH
Topology DP3.5LAVE3:CU_I 3.3:1(1)
from to

Drive object -No GComponent -No Socket Socket -Mo Component
Cu_L3. Display options

Topology Filter
® Compar. actual/target topolog O OFF
L15:1
O fctual topology ® DRIVE CLiQ + option slot
ALM_3. nit_1
i ule...
O Target topology O DRIVE CLiQ BT
SERUO_| Display free connections ule_2
SERUOD_| ule...
8_16

from: CU_I_3.3:1.Control_Unit_1{1)
ALM_3.3:2.Line_Module_X2)

Note

Changing the topology does not require that the first commissioning is repeated.

CNC Commissioning: NC, PLC, Drive
178 Commissioning Manual, 06/2019, A5E44860208B AB



Commissioning NC-controlled drives

6.8 Modular machine

Example: Components without DRIVE-CLIQ

To display components, which are not connected via DRIVE-CLIQ, in the "Display options",
under "Filter" select the "off" option:

Topology DP3.SLAVE3:CU_I 3.3:1(1)

Drive
device+

from to
Drive object -Ho Component -Ho Socket Socket -Ho Component
SERUD_3.3:4/ 4/ Motor_Module... | 4 | X288 |-—- X281 5 Motor_Module... device-
SERUO_3.3:6 6 Motor_Module... | 9 | X281 |-—- | Xbh#d 18 SM_18
4 | X282 |— | X208 | 3 Motor_Module.. dﬁe'e";‘
9 | %83 rive deu
PO1
PO 2 Configure
SERU0_3.33 | 3 5M_14 14 | X580 |—— | X282 | 3 Motor_Module.. | | drive unit
AN 1
SERUD_3.3:3 3

from: CU_I_3.3:1.Control_Unit_1{1)

Display
options

Configuration@ GG PROFIBUS

6.8.2 Example: Topology display (graphic)

Topology display

As an alternative to displaying the topology in a tabular form, it is shown graphically based on
Create MyConfig .

The following functions are supported:
e Selecting the drive device

e Displaying the actual topology

e Displaying the target topology

e Display to compare the target topology (top, white background) with the actual topology
(bottom, bright blue background)

e A fault description when faults are active
® Increasing or decreasing the size of the view using the zoom function
e Displaying the properties of the selected component

e |dentifying a component using an LED

CNC Commissioning: NC, PLC, Drive
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6.8 Modular machine

Target topology

180

Note
Functional scope of the "Topology display”

The functionality under "Drive system" - "Topology display" is a display function with the
objective of identifying topology errors.

Contrary to this, in the drive unit functionality under "Drive device" - "Topology " (tabular form)
the following additional functions are integrated:

e Activating/deactivating drive objects

® Deleting drive objects

e Adding and deleting components

The graphic topology display is shown using the "Target topology" view as example:

89/13/18
SIEMENS wam | N o6
Topology display AX1:X1/SERV0_3.3:4
Bus 3, Slave 3 - TARGET ) ™
i @
I—

ACTUAL
topology

TARGET
topology

Topology
comparison

\ |
Component: 4 Motor_Module_4

Article no.:  6SL3128-1TE21-8Axx

Axis: 1 X1 »

3 S B B B R

Figure 6-4  Target topology - without error

Zoom

A DRIVE-CLIQ port is always simultaneously selected for the component in focus. The Drive-
CLiQ connection at a selected port is graphically highlighted.

CNC Commissioning: NC, PLC, Drive
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Actual topology

6.8 Modular machine

The graphic topology display in the case of an error is shown using the "Actual topology" view:

231885 ¥ Axis X1 SERUO_3.3:4 (4), Component SM_17 (17):

Encoder 1 DRIVE-CLIQ (CU): Cyclic data transfer error. Component number: 17, fault cause: 33.

Topology display
Bus 3, Slave 3 - ACTUAL

J\

I
S
23

AX1:X1/SERVO_3.3:4

i

EICIE

ACTUAL
topology
TARGET
topology

Topology
comparison

An error occurred in the ACTUAL topology

Component: 4 Motor_Module_4
Article no.:  6SL3128-1TE21-8AA3
Axis: 1 X1

Port connection missing
Target component: SM_17 (17)
Port X202

Zoom

4

30 T N B E R

Figure 6-5  Actual topology - with error

Precondition:

It is assumed that the target topology has no error.

As a consequence, the errors are only displayed in the actual topology.

A

If a component has an error, then in addition to the symbol in the graphic,
error information is also provided at the bottom right in the detailed view.

Focus on the component involved to analyze the error that has occurred. To do this, change
into the "Topology comparison" view in order to compare the actual topology (top) with the

saved target topology (bottom).

Component properties

After switching over the vertical softkey bar, the following properties of the focused component

are displayed in the table:

Axis: AX1:X1
Drive object:
DO name: SERVO_3.3:4
DO number: 4
Type: [11] SERVO
DO status: Drive object active
DO variable:
Component:

Component name:
Component number:
Type:

Component status:

SM_17

17

512

[1] Component active

Device:

Device class:
Article number:
Serial number:
Comparison level:

CNC Commissioning: NC, PLC, Drive
Commissioning Manual, 06/2019, A5E44860208B AB

Sensor Module
6SL3055-0AA0-5BA1
T-S02046986

high
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6.8 Modular machine

6.8.3

Modify configuration

Drive unit - Configuration "Change >"

Procedure:

1.

182

Press the "Change > " softkey to change the configuration.

"Cancel" can be used backup the drive data if it does not yet exist.

N @

82/28/12
341 PM

Configuration DP3.5LHUE3:CU_I_3.3:1(1)|

Axis Drive Object CGomponent -No. FW version FW card type
cu_I_3.3:1 Control_Unit_1 1 | 4563088 Equal  MCU738.3
nLM_3.3:2 Line_Module_2 2 | 4563088 Equal | LM_ACDC
SERUO_3.3:3 Motor_Module_3 3 | 4563088 Equal  MM_1AXIS_DCAC
SERUO_3.3:3 SMx module sin/cos
SERUO_3.3:4 MM_2AXIS_DCAG
SERUO_3.3:4 . : : . SMx module sin/cos
SERUO. 2,35 This function changes the drive object and MM_A00_ DEAE
oERUO 2.2.6 | component names as well as the reference level |\ o0 noac
SERUO_2.3:6 of the components (type of comparison of actual | gme module s
CU_LI 3.3 T0_3 topology with setpoint topology). NX15.3

It is recommended to execute this process only if
a current drive data hackup is available.

'Abort' aborts the process so that you can
execute the drive data backup.
'0K" initiates the process.

£

Cancel

CU_I_3.3:1.Control_Unit_1(1)

If a data backup is available, confirm with "OK".

Navigate with the arrow keys to the drive object / component that is to be changed.

Press the "INSERT" key to enter the new designation.

Configuration
Drive Object
GU_I 3.3:1

ALM_3.3:2

SERVO_3.3:3
SERVO_3.3:3
SERVO_3.3:3
SERVO_3.3:3
SERVO_3.3:4
SERVO_3.3:4
SERVO_3.3:4
SERVO_3.3:4
SERVO_3.3:5
SERVO_3.3:5
SERVO_3.3:6
SERVO_3.3:6
SERVO_3.3:6
SERVO_3.3:6

Axis

GU_LI 3.3 T0_3...

GComponent -No. FUW version FW card
Control_Unit_1 1 4563808 Equal
Line_Module_2 2 4563008 Equal
Motor_Module_3 3 4563008 Equal
SM_14 14 | 4583008 Equal
Encoder_15 15 === -
Motor_16 16 f— -
Motor_Module_4 4 4563008 Equal
SM_6 6 45638008 Equal
Encoder_7 7 === -
Motor_13 13 f— -
Motor_Module_5 5 4563008 Equal
Motor_8 8 f— -
Motor_Module_9 ] 4563008 Equal
SM_18 18 | 4583008 Equal
Encoder_11 1 === -
Motor_12 12 f— -
CU_LINK_17 17 | 4583008 Equal

DP3.5LAVE3:CU_I_3.3:1(1)

type

NGU738.3
LM_ACDC
MM_1AXIS_DCAC
SMx module sin/cos
Analog Sensor
Motor
MM_2AXIS_DCAC
SMx module sin/cos
Analog Sensor
Motor
MM_1AXIS_DCAC
Motor
MM_2AXIS_DCAC
SMx module sin/cos
Analog Sensor
Motor

NX¥15.3

B2/28/12

[E2]

CU_I_3.3:1.Control_Unit_1{1)

PROFIBUS
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Drive unit - Configuration "Sort >"

Procedure:

6.8 Modular machine

1. Press the "Sort >" softkey to open the display of the sort criteria.

N

02/28/12
4:08 P11

Configuration

I]P3.SLI]UE3:[!U_I_3.3:1(1Jl

Axis Drive Object
GU_I_3.3:1
ALM_3.3:2
SERVO0_3.3:3
SERVO_3.3:4
SERV0_3.3:5
SERVO_3.3:4
SERVO0_3.3:6
SERVO0_3.3:6
SERVO0_3.3:3
GU_LI 3.3 _TO_.

Component -Mo. FW version
Gontrol_Unit_1 1 45630008
Line_Module_2 2 45630008
Motor_Module_3 3 45630008

Sort by..
@ Drive Object

O Wiring
O Component number
O fAzis number

type [l
NCU738.3

NX15.3

£t

] ]

GU_L_3.3:1.Control_Unit_1{1)

2. Select one of the following sort criteria for the display from:

— Drive object: The display is sorted according to the drive object number.

— Wiring: The display is sorted according to wiring of the drive components in the drive

system.

— Component number: The display is sorted according to the component number.

— Axis number: The display is sorted according to the axis number.

CNC Commissioning: NC, PLC, Drive

Commissioning Manual, 06/2019, A5E44860208B AB
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6.8 Modular machine

6.8.4 Check topology

Comparing topologies
Once you have parameterized the drive components, you can check the topology:
1. Select "Commissioning" - "Drive system" - "Drive unit" - "Topology" in the operating area.

2. Set the actual/target topology comparison for "Display options".
The topology of individual drive components is displayed:

Topology DP3.SLAVE3:CU_I 3.3:1(1)

Drive
device+

from to
Drive object -Ho Component -Ho Socket Socket -Mo Component Drive
CU_l 3.3:1 1 | Control_Unit_1 | 1 X188 |-—— | X261 2 | Line_Module_2 device—
X181
w102 Select
%163 =| drive deu
X184
Xigh -—- | X18@ GU_NX_3.15:1 m
ALM_3.3:2 2 | Line_Module_ 2 | 2 | X288 |---| X281 | 3 Motor_Module..
Xl -—-| Xi@e | 1 Gontrol_Unit_1 Configure
K282 drive unit
SERVO0_3.3:3 3 Motor_Module... | 3 | X288 |---| X282 | 4 Motor_Module..
X281 -—-| X288 | 2 | Line_Module_2
X292 -—-| Xhee | 14 5M_14
SERVUO_3.3:4/ 4/ Motor_Module... | 4 | X288 |---| X281 | 5 Motor_Module...

from: CU_I_3.3:1.Control_Unit_1{1)
to: ALM_3.3:2.Line_Module_X2)

Display
options

Configuration@ GG PROFIBUS

3. This means you are supported during the check whether the displayed target topology
matches the actual topology of the system.

Note

You will need the component numbers in order to configure direct measuring systems
manually.

See also

Diagnostics — drive system (Page 173)

CNC Commissioning: NC, PLC, Drive
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6.8.5 Changing topology

Drive unit - Topology "Change >"

Procedure:

6.8 Modular machine

1. Press the "Change > " softkey to change the topology.
"Cancel" backs up the drive data if it does not yet exist.

N #

82/28/12
323 PM

Topology DP3.5LHUE3:CU_I_3.3:1(1)|
from to
Drive object —No. Component -No.  Socket Socket —No. Component
CU_|_3.3:1 1 Control_Unil_1 1 X188 | -—- | X281 2 Line_Module_2
The names and numbers of the drive objects and
components can be changed with this function -
. " - CU_NX_3.151 _
oM 339 as well as drive objects acitivated and/ or Molor Module 3
- deactivated, and drive objects and components Control Unit 4
deleted. -
SERUO_2.3:3 3 |It is recommended to execute this process only if Motor_Module_4
a current drive data backup is available. Line_Module_2
] SM_14
SERUO_3.3:4/ 4 | The process can be aborted with 'Abort so that Motor_Module_5
SERUO_3.3:6 6 you can execute a drive data hackup. SM_18
The process is started with '0K". hititen Ll ity 3
SERUO_3.3:3 3 SM_14 14 | X588 | -—- | X282 3 Motor_Module_3

from: GU_I_3.3:1.Control_Unit_1(1)

to: ALM_3.3:2.Line_Module_X2)

2. If a data backup is available, confirm with "OK".

CNC Commissioning: NC, PLC, Drive
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6.8 Modular machine

3. Navigate with the arrow keys to the drive object / component that is to be changed.

4. Press the "INSERT" key to enter the new designation.
In the example, the drive object is changed from number "3" to number "30".

28.82.12
15:36

DP3.SLAVE3:CU_|_33:1(1 J-
von nach
Antr.objekt -Nt | Komponente -Nr. | Buchse Buchse  -Nr  Komponente
CcU_I_3.3:1 1 Control_Unit_1 1 X168 - X261 2 Line_Module_2 -
X161
X182
X184
X185 - X168 CU_NX_3.19:1
ALM_3.3:2 2 Line_Module_2 2 X208 === X281 3 Motor_Module_3 Flntr.ubj.
X261 - X168 1 Control_Unit_1 akt./deak
X262
SERVO_3.3:3 36 Motor_Module_3 3 X268 - X262 4 Motor_Module_4
X261 - X268 2 Line_Module_2 -
X262 - Xbee 14 SM_14
SERVO_3.3:4 4 Motor_Module_4 4 X268 - X261 ] Motor_Module_5
SERUD_3.3:6 6 | Molor_Module 8 | 9 | X281 -—- | X588 18 SM_18
4 X202 === X288 3 Motor_Module_3 laschen
9 X263
SERVO_3.3:3 38 SM_14 14 il - X262 3 Motor_Module_3

v
0K

von: SERUO_3.3:3.Motor_Module_33)

nach:  SERUO0_3.3:4.Motor_Module_4(4)

PROFIBUS

Note
Effect
The change of the name and number is applied to the data in the target and actual

topologies of the drive software. Changing the comparison level affects the topology
comparison in the drive software.
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6.8.6

Activating or deactivating a drive object

Activating/deactivating drive objects

Operating sequence:

1. Select with the arrow keys a drive object.

Press the "Activate/deactivate drive object" softkey

82/28/12
348 PM

DP3.5LAVE3:CU_I_3.3:1(1 )|

to

Change the state of the drive object
SERVUO_3.3:3:
The current state is 'activated'.
Note:
'Deactivate”:
Deactivating drive objects with enabled safety
functions is not permitted.

'Deactivate without hardware":

The components assigned to the drive object
must not be present in the actual topology (not
plugged in). This setting is only recommended if it
is followed hy a hackup of the drive data of this
control, and this backup is transferred to another
control on which the components assigned to
this drive ohject are not present in the actual
topology (plugged in).

A
A\ M

JOG
Topology
from
Drive object -No.
CU_I_3.3:1 1
ALM_3.3:2 2
CU_LI 3.3 T0O 315 60
SERVO_3.3:3 3
SERVO_3.3:4 4
SERVO_3.3:6 (i
from: SERUO_3.3:3.M
to:

CNC Commissioning: NC, PLC, Drive

SERUO_3.3:4.Motor_Module_4(4)

Follow the instructions in the information text.
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G omponent
Line_Module_2

CU_NX_3.15:1

Motor_Module_3
Control_Unit_1

cu_I_3.3:1
Motor_Module_4
Line_Module_2
SM_14
Motor_16
Motor_Module_5
SM_18

Deactivate
without HW

Deacti-
vate
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4.

Once successfully deactivated, the drive object and the associated components are grayed

out.

28.82.12
15:44

DP3.SLAVE3:CU_|_33:1(1 J-
von nach
Antr.objekt -Hr.  Komponente -Nr.  Buchse Buchse  -Nr  Komponente
CcU_I_3.3:1 1 Control_Unit_1 1 X168 - X261 2 Line_Module_2 -
X161
X182
X184
X185 - X168 CU_NX_3.19:1
. 051 Antr.obj.
ALM_3.3:2 2 Line_Module_2 2 X208 === X281 3 Holur_l‘ludul.ej akt./deak
X261 - X168 1 Control_Unit_1
X262
CU_LI 3.3_T0_3.15 6@ CU_LINK_17 17 X188 - X185 CU_I_3.3:1 -
SERVO_3.3:3 3
laschen
SERVO_3.3:4 4 Motor_Module_4 4 X268 - X261 ] Motor_Module_5
SERVO_3.3:6 6 Motor_Module_9 9 X281 - Xhee 18 SM_18

von: SERUO_3.3:3.Motor_Module_33)

nach:  SERUO0_3.3:4.Motor_Module_4(4) Vg
0K

deakiviert

PROFIBUS

If you want to reactivate the drive object, press the "Activate/deactivate drive object" softkey

and follow the instructions in the information text.

Example series commissioning

When commissioning several machines (series) of the same type, a drive object that is not
present is marked with p0105 = 0. This creates a commissioning archive that is transferred to

the next machine.

To avoid triggering the alarm 201416, the serial number of this component must be deleted and
the p0105 = 2 parameter of this component must be set to "Deactivate drive object and not

present".

Note

General conditions for deactivating:

If a component is deactivated, only the component with the correct serial number or none

may be inserted.

If a component with a different serial number is inserted, this is by definition a different
component. If no other component remains, it must certainly be an excess component. This
component is marked as an additional component and alarm 201416 triggered.

188
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6.8.7 Deleting a drive object

Deleting a drive object
Procedure:
1. Navigate with the arrow keys to the drive object that is to be deleted.

2. Press the "Delete drive" softkey.
A security prompt follows to delete the drive object.
N | & "
Topologie DP3SLAVE:CU_L 3.3:1(1)]

von nach

Antr.objekt -Nr.  Komponente ~Nr. | Buchse Buchse -Nr.  Komponente
X185 -—- | X168 CU_NX_3.15:1
ALM_3.3:2 2 Line_Module_2 2 X288 -—- | X281 3 Motor_Module_3

X1 | -—- | X188 1 Control_Unit_1
SERUOD_3.3:3 3 Inbetriehnahme Motor_Module_4
ACHTUNG! Folgende Komponenten sind noch Line_Module_2

gesteckt (in der Isttopologie vorhanden): 4 SM_14
SERUO_3.3:4 4 Motor Module 5 Motor_Module_5
SERUO_3.3:6 6 - - R SM_18

Antriehsohjekt SERUO_3.3:5 l3schen: ity (it 3

SERVO_3.3:3 3 . Motor_Module_3
SERUO 3.9:5 5 | Die Komponenten Motor_Module_5, Motor_8 = M6
- werden aus der Solltopologie entfernt. Motor_Module_4

%282

SERUO_3.3:6 i SM_18 18 XheB | -—- | Xo#1 ] Motor_Module_9
SERUO_3.3:4 4 SM_6 i} XhEB | -—— | X2#8 5 Motor_Module_5

x

Abbruch

v
0K

von: SERUO_3.3:5.Motor_Module_5(5)

nach:  SERUO_3.3:4.5M_B(6)
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3. If a data backup is available, confirm with "OK".
The drive object is deleted from the target topology.

4. The see the change in the topology, the "Actual/target topology comparison" display options
must be set:

DPBB3.SlaveBB3: GU_I 3.3:1 (1) Komponente 2861:
Topologie: Uergleich Komponente zusétzlich in Isttopologie. ...

DP3.5LAVE3:CU_I_3.3:1(1)

201416

Antriebs-
gerat+

von nach
Antr.objekt -Nr | Komponente -HNr: Bu;(:;;t: Hu;?;: —I~1Ir. Knmpl::nirtltel e
=== ontrol_Un ni
oo gerat
SERVO_3.3:3 3 Motor_Module_3 3 X268 - X262 4 Motor_Module_4
X261 - X268 2 Line_Module_2
X082 | -—- | X588 14 SM_14 | auswahlen
SERVO_3.3:4 4 Motor_Module_4/ 4 X268 -—— il i SM_6
SERVO_3.3:4 4 Motor_Module_9 X268 — X201 286 | <MM_1AXIS_DCAC>
9 X261 - Xbee 18 SM_18
4 X262 - X268 3 Motor_Module_3
9 X263
SERVO_3.3:3 3 SM_14 14 Xbee - X262 3 Motor_Module_3 =
SERVO_3.3:4 4 SM_6 6 il — X268 4 Motor_Module_4 konfigur.
SERVO_3.3:6 L] SHM_18 18 Xbee - X261 9 Motor_Module_9
<MM_1AXIS_DCAC> | 286 X268 - L] 287 |<SMx module sin/...
X261 - X268 4 Motor_Module_4
X262
<5Mx module sin/... | 287 il — X268 286 | <MM_1AXIS_DCAC>
von: SERUO_3.3:4.Motor_Module_44) -

Istzustand
nach:  nicht zugeordnet.<MM_1AXIS_DCAG »(286)

Anzeige-
optionen

PROFIBUS

Result: The module can now be removed.
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6.8.8 Delete the component

Delete the component
Procedure:

1. You are in the "Topology" dialog and have selected the "Change" mode:

w\

nP3.5LnUE3:[:u_|_3.3:1(1J-
from to
Drive object -No GComponent -No Socket Socket -Mo Component
CU_I_3.3:1 1 | Control_Unit_1 | 1 | X188 |--- | X281 | 2 | Line_Module_2 -
X181
X183
X184
X185 |-— | X180 CU_NX_3.15:1
ALM_3.3:2 9 | Line_Module 2 | 2 | X988 -— X981 3 Motor Module.. | leiiiuc.obk
X281 |--- | X188 | 1 | Control Unit_1 T
SERUO_3.3:] | 2 Motor_Module.. | 3 | X288 |-—| X282 | 4 |Motor_Module..
X281 |--- | X288 | 2 | Line_Module 2 Delete
X282 |--- | X5e@ | 14 SM_14
SERUO_3.3:4 | 4 |Motor_Module.. | 4 | X288 |—— | X281 | 5 [Motor_Module..

from: SERUO0_3.3:3.Motor_Module_X3)
SERUO_3.3:4.Motor_Module_4(4)

13:00)
nP3.5LnUE3:[:u_|_3.3:1(1J-
von nach
Antr.objekt -Nr. Komponente -HNr. Buchse Buchse -HNr. Komponente
CU_LL 3.3 70.. | 68 | CU_LINK_17 |17 | X188 |-— | X185 CU_I_3.3:1 -
SERUO_3.3:3 | 3 |Motor_Module.. | 3 | X288 |—— | X282 | 4 [Motor_Module..
X281 |—— | X288 | 2 | Line_Module 2 -
X282 |--- | X5e@ | 14 SM_14
P01 |---| PO1 |16 Mator_16
SERUO_3.3:4 | 4 |Motor_Module.. | 4 | X288 |—— | X281 | 5 [Motor_Module..
SERU0_3.36 | 6 Motor_Module.. 9 | X281 --- X568 | 18 sM_1g] [ aKt./deak
4 | X282 |-—| X288 | 3 |Motor_Module..
4 P01 -—— PO1 13 Motor 13| pmcscit
9 | P02 —— PO1 | 12 Mator_12
SERUO_3.3:3 | 3 SM_14 14 | X508 |-— | X282 | 3 |Motor_Module..
AN1 —— | AN1 |15 Encoder_15

orona_n a0 o

von: SERUO_3.3:3.5M_14{14)
nach: SERU0_3.3:3.Motor_Module_3{3)

R4

[N GG(S PROFIBUS

If you select a component, the "Delete component" softkey is active.
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3. Press the "Delete component” softkey, in this example: Sensor SM_14 (sin/cos).
A security prompt follows to delete the component.

01.03.12
'\‘ ﬁ% ‘ 13:21‘

Topologie DP3.SLAVE3:CU_I 3.3:1(1 ]l

von nach

Antr.objekt -Nr. Komponente -HNr. Buchse Buchse -HNr. Komponente
X292 -—-| Xhee | 14 5M_14
PO1 |---| PO1 |16 Motor_16

SERUO_3.3:4 4 Motor_Module... | 4 | X288 |-—- X281 5 Motor_Module...
SERU0_3.3:6 i} Inbetriebnahme ; sM_1d
Motor_Muodule...

Komponente SM_14 loschen:

Die Komponente wird aus der Solltopologie nﬁur_w
entfernt or_12
SERUOD_3.3:3 3 Motor_Muodule...
Encoder_15

SERVO0_3.3:3 3
SERVO0_3.3:5 5 Motor_Module... 5 | X288 |---| X588 | 6 5M_B

von: SERUO_3.3:3.5M_14{14)
nach: SERU0_3.3:3.Motor_Module_3{3)

4. If you are sure, confirm with "OK". The component is deleted from the target topology.
DP2E3. Slaveld3: CU_I_3.3:1 (1) Komponente 218!:
281416 Topologie: Uergleich Komponente zusatzlich in |sttopologie....

Topologie DP3.SLAVEZ:CU_I_3.3:1¢1) RLlLuE
gerit+

von nach

fAintr.objekt -Hr. Komponente -Hr. Buchse Buchse -Hr Komponente

ALM_3.3:2 2 | Line_Module_2 | 2 | X288 |-—- | X281 3 Motor_Module... gerat-
X281 |-—-| X188 | 1 Control_Unit_1

SERU0_3.3:3 3 Motor_Module. 3 X208 -— X282 4 Motor_Module.. | L2Uswialen
X281 |-—-| X288 | 2 | Line_Module_2
X282 |-—-| X588 | 218 |\module sin/cos> |=

SERVUO_3.3:4/ 4/ Motor_Module... | 4 | X288 |---| X281 | 5 Motor_Module...

SERVO0_3.3:6 6 Motor_Module.. 9 | X281 |---| X568 | 18 5M_18 konfigur.
4 | ¥282 --—-| X280 | 3 |Motor_Module...
SERVO0_3.3:5 5 Motor_Module... 5 | X288 |---| X588 | 6 5M_B
X281 --—-| X280 | 4 |Motor_Module...

Komponente

von:  SERUO_3.3:3.Motor_Module_3{3)

Istzustand

nach: nicht zugeordnet.<5Mx module sin/cos>(218)

Anzeige-
optionen

Konfiguration@ 1000 PROFIBUS

If the component is not yet available in the actual topology, i.e. still connected, an alarm is
output and the component highlighted in red. To see the change in the topology, the "Actual/
target topology comparison" display options must be set.

5. Remove the module.
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6.8.9 Adding components

Adding components

If you connect a new component (e.g. SMC20) via DRIVE-CLIiQ to the drive system, the drive
detects the change in the actual topology and displays the actual/target topology difference.

® GRAY: Desired state, drive object / component not plugged in or deactivated in the drive
system. Use the cursor keys to select the required line. The state is indicated in the bottom
part of the window.

e RED: Actual state, drive object/component available in the actual topology.
New components that have not yet been commissioned have a component number >"200";
in this example, the number "210".

The new component must then be configured and assigned to a drive object (Motor Module)
using the drive wizard.

Note

Only plug in (connect) components when the drive unit is switched off.

In the "Topology" dialog, start at the actual state: The new component has not been connected
yet.
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Procedure:

1. To connect a new DRIVE-CLiIQ component (e.g. SMC20) to a Motor Module, select
"Commissioning" - "Drive system" — "Drive device" - "Topology" in the operating area.

Antriebs—
gerit+

DP2E3. Slaveld3: CU_I_3.3:1 (1) Komponente 218!:
Topologie: Uergleich Komponente zusatzlich in |sttopologie....

DP3.SLAVE3:CU_L 3.3:1(1)

281416 +

Topologie

von nach

fAintr.objekt -Hr. Komponente -Hr. Buchse Buchse -Hr Komponente

ALM_3.3:2 2 | Line_Module_2 | 2 | X288 |-—- | X281 3 Motor_Module... gerat-
X281 |-—-| X188 | 1 Control_Unit_1

SERU0_3.3:3 3 Motor_Module. 3 X208 -— X282 4 Motor_Module.. | L2Uswialen
X281 |-—-| X288 | 2 | Line_Module_2
X202 |-—-| X568 | 218 |[<5Mx module ... |=

SERVUO_3.3:4/ 4/ Motor_Module... | 4 | X288 |---| X281 | 5 Motor_Module...

SERVO0_3.3:6 6 Motor_Module.. 9 | X281 |---| X568 | 18 5M_18 konfigur.
4 | ¥282 --—-| X280 | 3 |Motor_Module...
SERVO0_3.3:5 5 Motor_Module... 5 | X288 |---| X588 | 6 5M_B
X281 --—-| X280 | 4 |Motor_Module...

Komponente

von:  SERUO_3.3:3.Motor_Module_3{3)

Istzustand

nach: nicht zugeordnet.<5Mx module sin/cos>(218)

Anzeige-
optionen

Konfiguration@ 1000 PROFIBUS

2. Navigate with the arrow keys to the component that should be inserted in the topology and
press the "Add component >" softkey. The system recognizes the new component and
outputs a message.

.\ Ko 961416 DPEB3.5tauelB3: CU_|_3.3:1 (1) Komponente 2471:
Jog Topologie: Uergleich Komponente zusétzlich in Isttopologie. ...
Topologie DP3.SLAVE3:CU_I_3.3:1(1 )|
von nach
Antr.objekt -Hr.  Komponente -Nr.  Buchse Buchse  -Nr  Komponente
ALM_3.3:2 2 Line_Module_2 2 XoBB  --- | X201 3 Motor_Module_3
X281 --- | X168 1 Control_Unit_1
X282
SERU0_3.3:3 3 Motor_Module_3 | 3 X288 --- | X282 4 Motor_Module_4
5 i i g Line_Module_2
Inbetriehnahme ! 5M_14

gg:ﬂg—ggg" 'g Neue Komponenten gefunden: L M"‘"r—"";::e?g

- 207 SMx module sinfcos Motor_ Module 3
SERUO_3.3:3 3 . Motor_Module_3 A
SERUO_3.3:5 5 Komponenten iibernehmen?

7 5Mx module sin/cos>
X281  --- | X288 4 Motor_Module_4

X282
SERU0_3.3:6 (1] SM_18 18 XoBB  --- | X201 9 Motor_Module_9
<5Mx module sin/... | 267 X588 === X268 5 Motor_Module_5

uon: SERUO_3.3:5.Motor_Module_55)
Istzustand

nach:  nicht zugeordnet.<5Mx module sin/cos>{287)
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3. Press"OK" as confirmation to configure and accept this component. Determining the device
configuration may take several minutes.
Depending on the device configuration, you will be prompted to perform further actions or
to cancel:
To adapt the cyclical data traffic between NCK and SINAMICS to the configuration of the
SINAMICS, a RESET must be performed in the NCK and in the drive system. Should a
RESET be performed in the NCK and in the drive system?

4. Press "OK" to confirm that an NCK and drive system reset should be performed. The unit
configuration is finished. The component has been accepted. The following message will
then appear:

\ _,é_ DPO83.5laveB®3: CU_I_3.3:1 (1) Komponente 5M_15:
REEPOINT Topologie: Mindestens eine Komponente keinem Antriebsobjekt

Topologie I]P3.SL|]UE3:[:U_I_3.3:1(1J|
von nach
Antr.objekt -Nr. Komponente -HNr. Buchse Buchse -HNr. Komponente

Inbetriebnahme

Die Geber-Komponenten wurden der Solltopologie
hinzugefiigt.

von:

nach: vz
0K

5. Press "OK" to include the component in the topology again although it is not yet assigned to
any drive:

— Select "Drive unit" to open the drive wizard. Select the drive and assign the new encoder
in the encoder configuration (Page 123) to the drive.

— Press "OK" to assign this component to the drive later.

6.8.10 Replacing a SINAMICS S120 component

Requirements
There are two procedures for replacing components:
1. Replacing SMI or SMx motor components.

2. Replacing an existing Motor Module with a more powerful Motor Module.
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The following preconditions are satisfied:

® The two Motor Modules are of the same type.

® The serial number is different: = In this case, another configuration is not required.

® The difference between the two Motor Modules, for example, is 9 A instead of 5 A.

Note
Do not make a permanent change in the drive system.

Before you replace the DRIVE-CLiIQ component, change the comparison level.

Replacing SMI or SMx motor components

196

Note

The new SMI/SMx motor component must not yet be inserted!

Operating sequence:

1.

You have removed the previous SMI or SMx motor component.

This motor component is missing in the actual topology. SINAMICS indicates this in the form
of a topology error alarm.

The "Commissioning" — "Drive system" — "Drive units" - "Topology" dialog shows the
previous motor component to be replaced in "gray", i.e. present only in the target topology.

In the "Commissioning" — "Drive system" - "Drive units" — "Topology" - "Change..." dialog,
remove the SMI/SMx motor component awaiting replacement from the target topology
using the "Delete component" (Page 191) dialog.

NOTICE

Data loss

Save the drive data that has been changed before switching off (for example, to a drive
data archive).

3. Switch off the drive system and switch on again.

In the "Commissioning" - "Drive system" — "Drive units" —» "Topology" dialog, check
whether the SMI/SMx motor component has been removed from the target topology:

— The alarm topology error is no longer pending.

— The "Commissioning" - "Drive system" — "Drive units" — "Topology" dialog no longer
shows any differences.

Switch off the drive system.

6. Plug in the new SMI/SMx motor component.

7. Switch on the drive system.
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8. Add the new SMI/SMx motor component to the target topology using the "Commissioning"
- "Drive system" - "Drive units" - "Topology" — "Add component" (Page 193) dialog.

9. Assign the added SMI/SMx motor component via the "Commissioning" - "Drive system" —»
"Drives" drive wizard.

Replacing a Motor Module

The replacement of components after the first commissioning, e.g. in order to use an ALM with
a higher power 16 kW - 50 kW, must be performed in such a way that the configuration data
is reimported and is up to date.

Note
Firmware update
The firmware of the configured drive components is updated correctly only when the

components were inserted in the switched-off state. The subsequent insertion of drive
components must ONLY be performed in the switched-off state.

If a drive component is replaced by a component with a different article number, e.g. a more
powerful module, after first commissioning, observe the following sequence:

Procedure:

Select "Drive unit" - "Topology" - "Change".

Select the module and select "Deactivate drive object".
Replace the module in the cabinet.

Select the module and select "Activate drive object".

The configuration data of the new module is read in.

o 0o~ 0=~

Update the drive data in the commissioning archive with the new configuration data.

6.8.11 Example: Subsequently installing a component

Precondition

To write to Control Unit parameters and drive parameters and activate them, as a minimum, the
"Service" access level is required.
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Overview of the drive state

Using the "Activate drives" softkey, in the "Drive state overview" open a table listing all of the
drive objects, which shows the actual state of parameter p0105: "Activate/deactivate drive
objects". Furthermore, the connection status is shown as a symbol:

DO status (p0105) Symbol Significance

[0] deactivated The component is not inserted, and the status is
E deactivated.

[0] deactivated el “‘? The component is inserted, and the status is de-

activated

[1] activated

(=l

The component is inserted, and the status is acti-
vated.

[1] activated

The component is inserted, and the status is acti-
vated: Component with fault.

[2] deactivated without
hardware

- without symbol -

The component is not inserted, the status is deac-
tivated:

However, the component is included in the target

topology.

Note
Status p0105 = [2] deactivated without hardware

In the "Drive state overview", only the two states "[1] activated" and "[0] deactivated" are listed
for a drive object.

If a drive object exists with status [2] deactivated without hardware, then the status must be
changed to "[0] deactivated" and then the hardware component must be inserted and
connected.

The "Data backup" column shows the following symbols:

= The backup of the drive parameters for every drive object is saved at:
/user/sinamics/smi/backup
E Parameter data of drive objects are copied to the CompactFlash card of the control

system from a Create MyConfig package.

If the configuration parameters are overwritten when subsequently connecting the
motor with DQI encoder for the automatic controller data calculation, then when
activating, these parameters are again written to the drive object.

Subsequently inserting a component

198

In a Create MyConfig package, you can define and transfer the configuration parameters of the
"electronic rating plate" for motors with DQI encoder, without the hardware component having
to be already installed. The motor and encoder data are then already transferred to the
CompactFlash card when reading in the archive; however, the parameters are only activated
after the motor has been installed.

The following procedure applies both when commissioning as well as when replacing parts and
components.

CNC Commissioning: NC, PLC, Drive
Commissioning Manual, 06/2019, A5E44860208B AB



Commissioning NC-controlled drives

6.8 Modular machine

Press the "Activate all" softkey to execute the following steps:

1.

o 0o~

Read out the motor data on the electronic rating plate.

In comparison to p0300 "Select motor type", check as to whether the configured data match
the configured component.

Activate the drive object.
Automatically calculate the controller data.
Overwrite parameters with the configured data from the Create MyConfig package.

Backup the parameters.

This operation can take several minutes. A progress display is shown.

When changing the status from "[0] deactivated" — "[1] activated" the backup of this drive object
is created in the following directory on the CompactFlash card: /user/sinamics/smi/backup. The
data for all drive objects is saved at: /user/sinamics/data

If several drive objects are selected, then you can select different procedures for each of the
individual drive objects:

1.

"Only activate" softkey to activate parameters that are already saved to the CompactFlash
card.

"CMC data" softkey, to calculate the controller data and to activate the data saved from a
Create MyConfig package to the CompactFlash card.

3. "Last backup" softkey to restore the last data backup of the drive object from the backup file.

Replacing a device

"Exit" softkey to exit the view of the drive objects.
You have the following alternatives after successfully completing the procedure:

"Cancel" softkey to exit the procedure without restarting the system. As a consequence,
the parameters are not yet active.

— Press the softkey "Accept" to activate the parameters and to execute a restart the system
Reset (po).

Service & Support Portal: (https://support.industry.siemens.com/cs/de/en/view/99457853)
SIMOTICS Service Manual: Encoder replacement for SIMOTICS S- 1FK7 G2, S-1FG1 and
S-1FT7
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6.9 Tips for commissioning the SINAMICS drives

6.9 Tips for commissioning the SINAMICS drives

6.9.1 Firmware version display of drive components

Firmware version of the drive components

The versions of the drive components are output from "Commissioning" - "Drive system" —
"Drive units" - Configuration" in the "FW version" column. For example: 4806000 = firmware
version: 04.80.60.00

Al 82/28/12
i 317 PM

Drive
device+

Configuration DP3.S5LAVE3:CU_]_3.3:1(1)

Axis Drive Object Gomponent -Mo. FW version FUW card type Hi
GU_I 3.3:1 Control_Unit_1 1 4806000 Equal  |NCU738.3
ALM_3.3:2 Line_Module_2 2 4806000 Equal  |LM_ACDC Drive
SERUO_3.3:3 Motor_Module_3 3 4806000 Equal  |MM_1AXIS_DGAC device—
SERUO_3.3:4 Motor_Module_4 4 4806000 Equal  |MM_2AXIS_DGAC
SERUO_3.3:5 Motor_Module_5 5 4806000 Equal  |MM_1AXIS_DGAC Select
SERUO_3.3:4 SM_6 [i] 4806000 Equal SMx module sin/cos drive dau
SERUO_3.3:6 Motor_Module_9 9 4806000 Equal  |MM_2AXIS_DGAC =
SERUO_3.3:6 SM_18 18 4806000 Equal SMx module sin/cos
SERUO_3.3:3 SM_14 14 4806000 Equal SMx module sin/cos
GU_LI 3.3 TO_3... CU_LINK_17 17 | 4806000 Equal  |NX15.3

= i I =

CU_I_3.3:1.Control_Unit_1(1)

Display
options

PROFIBUS

Figure 6-6  "Drive units" - "Configuration"

Using certain parameters from individual drive components, it is also possible to view the
relevant firmware version for:

e SINAMICS S120 system software in parameter r0018
® Firmware version of the drive components in parameter r0975[2,10]

® Firmware version of the Sensor Module in parameter r0148[0...2]

System software SINAMICS S120

The version of the SINAMICS S120 software available in the system can be found in parameter
r0018 for the Control Unit machine data:

Example: r0018 = 4806000 = system software: 04.80.60.00

Firmware version of the drive components

The firmware version of all individual components can be individually fetched from parameters
r975[2] and r975[10] for each drive component (NCU, ALM, power section).
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Example:
r0975[2] = 450, r0975[10] = 3000 = firmware version: 04.80.60.00

Firmware version of all Sensor Modules

The firmware version of all Sensor Modules can be retrieved from parameter r0148[0...2] on
the associated Motor Module.

Example: r0148[0] = 4806000 = firmware version: 04.80.60.00 of the connected Sensor
Module.

6.9.2 Check the line data of the infeed

Introduction

The line data setting of the power supply must be checked and set in SINAMICS during
commissioning.

Checking and setting the line data

The "Line data" softkey is active in the "Commissioning" — "Drive units" - "Infeed" operating
area if the infeed has already been commissioned and the data has been saved in non-volatile

memory:
08/13/18

SIEMENS 139 ﬁ%
...\Infeeds\Configuration-Power data RLH_S.S:Z-
v Line/DC link identification on first Power ON

(The determined values are saved powerfail-proof.) -
Notice:
If the DC link capacity of the drive group is subsequently modified (devices removed/added), a new identification will have to be
Device supply voltage: 400 V
Line rated frequency: 50-60 v |Hz -
OFF3 for axes with voltage dip after: 0 ms
With a device supply voltage of over 415V, the Active Line Module is operated as open-loop control supply/feedback. X

v
Accept
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6.9.3

Introduction

202

The following line data is configured here:

o \When the checkbox is selected, the line/DC link identification is activated once the infeed

pulse has been enabled (p3410). The infeed then switches to operational mode.

Note

DC link identification

If the line supply environment changes or the components on the DC link change (e.g. after
setting up the equipment at the customer site or after expanding the drive group), the

checkbox must be set again: Hence the "Line data" softkey in the overview in order to restart
the line/DC link circuit identification.

If p3410 = 5 is saved in the commissioning archive, then the line/DC link identification starts
automatically once the drive data is input into the archive.

Only then can it be guaranteed that the infeed operates with the optimum controller settings.

Enter the device connection voltage: This is the basis for monitoring the line voltage (p0281
- p0283), whereby an alarm is triggered in the case of an overshoot or undershoot. (Alarm
threshold and shutdown threshold). The actual line voltage is determined automatically and
the adjustment is made based on this value.

The actual line frequency for the infeed is determined automatically.
In parameters p0284, p0285, set a threshold above which an alarm is triggered (default
setting of the monitoring: 45 Hz to 65 Hz).

Quick stop for axes when the voltage dips after a delay time in [ms]:

In the event of a voltage dip, alarm 207862 "External fault 3" followed by alarm 207841
"Infeed operation withdrawn" are triggered, and the associated fault response is initiated
from p2101. If an alarm is not to be initiated for very short voltage dips, this can be configured
with the ON-delay time p2101.

The switch-on delay is not active for each specific drive, but per infeed — and therefore for
all the drives connected to this infeed. This does not affect alarms, for example from the DC
link, and they continue to be triggered.

Identifying the infeed automatically or manually

The control optimization in the ALM is also performed with the identification of the ALM. Here,
the inductance and capacity of the DC link are determined and the optimum control data
determined for the set-up converter.

Identification can only be performed after the controller and the drive have been put into
operation.
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Procedure for the automatic identification of the ALM

The identification of the ALM is performed automatically by the system in the current SINAMICS
versions as soon as the first drive has been commissioned and the X122.1 enable terminal
activated. This automatically starts an internal optimization sequence that takes approx. 20
seconds to complete.

During this optimization sequence, enable terminal X122.1 should not be deactivated;
otherwise the optimization would be aborted. If optimization is aborted, identification may be
carried out manually at a later stage by the user.

Procedure for the manual identification of the ALM

The identification of the ALM is performed as follows:
1. Disconnect release (AUS1) ALM (X122.1) by the commissioning engineer.

2. Selectmachine data for the infeed (ALM) in the "Commissioning" > "Machine data" > "Infeed
MD" menu.

3. Initiate identification on the ALM: p3410 = 5.

4. Connect ALM enable (the enable must remain pending during the execution of the first step
of the identification).

5. The ALM controller data is reset automatically and power supply identification starts.

6. After a successful identification, p3410 is automatically set to 0 and the values for the
controller data of the ALM are saved automatically. Check: p3402 = 9 (Release has to
remain during the execution of this step of the identification!).

7. Disconnect ALM enable (X122.1) by the commissioning engineer.

8. The optimized infeed data is saved automatically. The data does not need to be saved
manually (p0977 = 1).

6.9.4 Rules for wiring the DRIVE-CLIQ interface

Topology rules

When wiring components with DRIVE-CLIQ, the following rules apply: The rules are subdivided
into obligatory rules, which must be observed, and optional rules, which enable automatic
topology detection if they are adhered to.

Obligatory rules:
e A maximum of 198 DRIVE-CLiQ node components can be connected for each NCU.
e Up to 16 nodes can be connected to a DRIVE-CLIQ socket.

® A maximum of seven nodes can be connected in one row. A row is always considered from
the perspective of the closed-loop control module.

® Ring wiring is not permitted.

® Components must not be double-wired.
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Optional rules:

When the optional rules for the DRIVE-CLiQ wiring are observed the components concerned
will be automatically assigned to the drives:

® For one Motor Module, the related motor encoder must also be connected.

® Due to the improved performance utilization, use as many DRIVE-CLIiQ points on the NCU
as possible.

® |tis essential that you comply with the optional rules when using the macro. This is the only
way to achieve a proper assignment of the drive components.

b
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X203 O DRIVE-CLIQ
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ALM
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Figure 6-7

Use of the SMC40

SMC20 SMC20 SMC20
X500 X500 X500
[ (m— (o
X502 X502 X502

T T
<'\bl\/lotor cabla/I> d>

SINUMERIK control system
Active Line Module

Single Motor Module
Double Motor Module
Motor

Topology example

The SMC40 Sensor Module Cabinet-Mounted is used to convert encoder signals from absolute
encoders with EnDat 2.2 to DRIVE-CLIiQ. Two encoder systems with EnDat 2.2 can be
connected to the SMC40. Their signals are converted independent of each other on two DRIVE-
CLiQ encoder signals.
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Connection conditions

To ensure that the SMC40 Sensor Module Cabinet-Mounted is integrated into the topology
during the initial commissioning, you must absolutely observe the following rules:

e Connect at least one of the DRIVE-CLIQ interfaces X500/1 or X500/2 on the SMC40 using
DRIVE-CLIiQ.

e Connect one EnDat encoder to the corresponding encoder interface X520/1 (to X500/1) or
X520/2 (to X500/2).

® Operate the SMC40 only in a star topology. The DRIVE-CLiIQ X500/1 and X500/2 sockets
cannot be used for a series connection.

NOTICE
Display in the "Topology" dialog

The SMCA40 is only integrated into the actual topology if the DRIVE-CLIiQ interfaces X500/x
and the corresponding encoder interfaces X520/x are assigned.

Without a connected encoder, it is also not possible to subsequently integrate the SMC40 in
the topology.

6.9.5 Drive-object assignment for PROFIBUS connection

Drive object number

PROFIBUS telegrams (internal PROFIBUS, HW Config) are used to specify the process data
to be exchanged between the NC and the drives. The sequence of the drive objects
(configurable/configured using HW Config) involved in PROFIBUS process-data exchange is
defined via a drive-object list.

The drive-object numbers (DO numbers) can be viewed under "Commissioning > Machine data
> Control Unit MD/Infeed MD/Drive MD" in the component name line. An example of a Control
Unit name might be: "DP3.Slave3:CU_003 (1)". The DO number appears inside the brackets
Il(. . .)ll.

List of drive objects

You usually configure eight drive objects (default setting): The drive objects have drive-object
numbers and are entered in parameter p0978[0...9] as a list of drive objects:

p0978[0] = 3 Motor Module 1
p0978[1] =4 Motor Module 2
p0978[2] = 5 Motor Module 3
p0978[3] =6 Motor Module 4
p0978[4] =7 Motor Module 5
p0978[5] = 8 Motor Module 6
p0978[6] = 1 Control Unit
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p0978[7] = 2 Infeed (ALM)
p0978[8] = 0
p0978[n] = 0

PROFIBUS telegram 370 for the infeed (ALM) is not supported by SINUMERIK. However,
according to the SINAMICS rule, all DO from parameter p0101 have to be assigned in
parameter p0978. For this reason, the DO number of the infeed should be entered in index 9.

Note
The list of DO involved in process-data exchange is completed by entering the value "0".

The list of drive objects is already preassigned in the following sequence by the system upon
initializing the drive (acceptance of topology): ALM, 1st Motor Module ... n, CU; e.g. 2-3-4-5-1.

Components that do not communicate via PROFIBUS automatically have "255" preassigned to
them.

Example: Assigning drive objects

206

The following table shows on a SINAMICS S120 component structure the drive object
assignment for the drive parameters:

® One Control Unit (CU)

® One Active Line Module (ALM)

® Three Motor Modules

Assignment p0978[0...9] for supply with DRIVE-CLiQ connection:

Component Index p0978 List of drive objects
1. Motor Module 0 3
2. Motor Module 1 4
3. Motor Module 2 5
not found 3 255"
not found 4 255"
not found 5 255"
Cu 6 1
ALM (only if protocol 370 is available) 7 255"
not found 8 02
ALM (default setting for SINUMERIK) 9 2

1) Not active
2) Ends the exchange of PZD
The following table describes the assignment of the drive objects in p0978[0...9] for an infeed

without DRIVE-CLIQ connection. This assignment is also done for a drive group with NX
module.
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Assignment of p0978[0...9] for infeed without DRIVE-CLiQ connection:

Component Index p0978 List of drive objects
1. Motor Module 0 2
2. Motor Module 1 3
3. Motor Module 2 4
not found 3 255"
not found 4 255"
not found 5 255"
Cu 6 1
ALM (only if protocol 370 is available) 7 255"
not found 8 02
not found 9 0

1) Not active
2) Ends the exchange of PZD

CNC Commissioning: NC, PLC, Drive
Commissioning Manual, 06/2019, A5E44860208B AB 207



Commissioning NC-controlled drives

6.9 Tips for commissioning the SINAMICS drives

Example: Drive group

Using the example of a SINAMICS S120 drive line-up, the significance of the drive components
on drive objects is shown: Each drive object has its own parameter list.

® (3 @ ®

ALM SMM SMM SMM
X202 X202 X202 X202
— (mm (— —
X201 x201 | X201 | X201
— — — —
X200 X200 X200 X200

o | |
| | I |

S ’\520 SMC20
X500 X500
X520 X520

A,

Control Unit MD Infeed MD ¥ Drive MD U Drive MD Drive MD Y
U Active Line Axis+ parameter [ Axis+ parameter list
Control Unit Module parameter list Axis+ parameter

parameter list  list list

Drive object DO3 comprises the following components:
@ Single Motor Module

SMC20
© Motor encoder (direct measuring system)
Motor

Figure 6-8  Drive group

The component number is assigned by the drive after detection of the DRIVE-CLIQ topology.

The associated component numbers can be found in the "Commissioning" —» "Machine data" -
"Drive MD" - "Select axis" operating area:

Parameter Parameter designation
p0121 Power unit component number
p0131 Motor component number
p0141 Sensor Module (encoder interface) component number
p0142 Encoder component number
CNC Commissioning: NC, PLC, Drive
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6.9.6 Adjusting speed and brake behavior

Speed adjustment

The following parameters can be set in the "Commissioning" - "Machine data" — "Drive MD"
operating area:

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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7.1 Overview of NC and drive communication

What will be configured next?
The initial commissioning of the PLC and SINAMICS drives is completed.
The machine data that communicates with the drive is:

® General machine data
General machine data required for communication with the drive via PROFIBUS that has
been preset with default values. These values can be taken over during the initial
commissioning:

— The telegram type for transfer
— The logical addresses for the PLC

® Axis-specific machine data
The axis component for transfer of the setpoints and actual values for the relevant axis, is
set in the axis machine data.

Assignment of machine data

Using the example of a SINAMICS S120 module structure (one NCU, one ALM, three Motor
Modules (MM)), the following table illustrates the assignment of the machine data for input
address/output address/telegram/setpoint/actual value.

SINAMICS STEP 7 (HW Config) General machine data Axis machine data?
S120 DP slave properties
Component Message frame I/0 ad- MD13120[0] | MD13050 MD13060 MD30110/ | MD30130
type and length dress" I/O address” | [0...5] /O ad- | [0...5] mes- | MD30220 | Type of out-
dress" sage frame | setpoint/ put Setpoint
type actual val-
ue assign-
ment
MM1 136 - PZD-11/19 4100 4100 136 1
MM2 136 - PZD-11/19 4140 4140 136 2 1
MM3 136 - PZD-11/19 4180 4180 136 3 1
Not available | 136 - PZD-11/19 4220 4220 136 - 0
Not available | 136 - PZD-11/19 4260 4260 136 - 0
Not available | 136 - PZD-11/19 4300 4300 136 - 0
CuU 391 - PZD-3/7 6500 6500
ALM 370 - PZD-1/1 6514

" Do not change preassignment.

2 The axis-specific machine data for the configuration of the setpoints and actual values is pre-assigned using the "Assign
axis" function.
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1.2 Configuring the communication to the drive

Default settings

The telegram length in the hardware configuration is preassigned with the associated 1/0
addresses. This pre-assignment for SINAMICS corresponds to the following telegrams with the
maximum possible telegram length:

® Telegram 136: for the axes
® Telegram 391: For the CU
® Telegram 370: for the ALM

This ensures that all telegrams can be supplied without change.

Telegram lengths and I/O addresses

Procedure:

1. Toview this configuration, click in the HW Config on the module "SINAMICS Integrated" and
select "Object properties”, using the <right mouse button>.

2. Select the "Configuration” tab and select the "Overview" tab to display the lengths of the
preassigned telegrams.

The diagram shows the default setting of the telegrams for 6 axes (object 1 ... 6):
x|

General Configuration | lzochronous Dperationl Parameterizationl

Default -
Ohbject Message frame selection Option
1 SIEMENS message frame 136, PZD-15M9 S| motion monitoring
2 SIEMENS message frame 136, PZD-15M9 S| motion monitoring
| SIEMENS message frame 136, PZD-15M9 S| motion monitoring
4 SIEMENS message frame 136, PZD-15M9 S| motion monitoring
& SIEMENS message frame 136, PZD-15M9 S| motion monitoring
B SIEMENS message frame 136, PZD-15M9 S| motion monitoring
7 SIEMENS message frame 391, PZD-3/7 I Mo zafety
g SIEMENS message frame 370, PZD-11 |N0 safety
-
O\rer\rielw A Detailz [ K | | | _>|_I

Addresses | Insert object | Delete slot |

— Master-slave configuration 7

Master: [2] DP
Station: SINUMERIK
Caomment: I =
=l
e | bebo |

3. Click "OK" to close the dialog.
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Example

The address areas are displayed in the detail view by clicking the "SINAMICS Integrated”
object. Here, for example, address 4100 corresponds to the address entered in

MD13050 $MN_DRIVE-LOGIC_ADRESS|0]. The addresses have a gap of 40 bytes. The
example shows the assignment of the I/O addresses of the PLC configuration to MD13050
SMN_DRIVE-LOGIC_ADRESSJ 0 ... 5]

[Hw Config - [SINUMERIK (Configuration) — SINU_g40Dsl] 1Ol x|
E“] Station  Edit  Insert PLC  Wiew Options Window Help - |ﬁ'|1|
D288 %8| e ddalDE| 2 e
- olx|
Eind | nﬂ gr!l
CPU 317F-3 PN/L Profile: | Standard -
FROFIEUS Integrated: DF master spstem [3] = I anar J
B PROFIBUS-PA -]
32 PROFINET IO
X150
X150P1 R
xt5072 8 [ Por 2
4 NCK 8400 of
5 CF 8400 sl
5 HAi 8400 5l
-0 5M-300
=0 SINUMERIK,
-0 8400 sl
@ nou 710
NCU 710.2
= NCU 7201
4] | _,l—l NCL 720.2
NCU 7301
NCL 730.2
:I:I [3] SINAMICS_Integrated NCL 7302 PN (¥2.4]
Slat M... | Meszage frame selection / default ... | | address 0 address | Com... NCU 720.2 PN [V2.6)
7 _|[] D £] S oo mevating el B I :EH ;ggg E: N;-E]
E || o 2] SEMERS maasoans frame 1 FEDTAAE | 4100 417 o e
& | el SEMENS s fame 156 FED 508 Fia. 97, 2PN [V2.7)
7 [ owed NCLU 710.3 PN [v3.2)
il B e & | 6 | S
5 ||A Drve ] SHEMENS messane fame 135 FED IS | 4740 4175 — & siDid 32)
707 | |1 Do | SHENMENS mrwwans fame 136 FEDTAAIS S140_ 4765 B '
ST Dmer - 8100 / 840D
7 | [{ D ] 57 s oo el o) ] E?M%I hghet
75 | [ Dvve 2] SEMENS messane fame 136 FEDTE08 | 4160 4507 = SMATIC P Based Contol 3004400
74 | [ Do ] SHEMENS messags fame 13, FED-T518 IR 4 =l ased Conlio
— 5 =8, SIMATIC PC Station —
AE iz 4 -
& Laina £ 5 oo swvaiiodny S &) —
17| |A Drve ] SHEMENS messane fame 136, FEDTR1E gfﬁa jﬁﬁ?‘guu?‘;ge . iﬁl
75 ||A Drve ] SHEMENS message fame 136, FEDTA1T AT 45 PLC217F-3PN/DP [fimware ¥3.2)
ra Fnitaa £ LI
Press F1 to get Help, [ [ Chy 4

Figure 7-1  Telegram lengths and I/O addresses

Default setting in the NC:

MD13050 $MN_DRIVE_LOGIC_ADRESS|0] = 4100 For the 1st axis
MD13050 $MN_DRIVE_LOGIC_ADRESS[1] = 4140 For the 2nd axis
MD13050 $MN_DRIVE_LOGIC_ADRESS|2] = 4180 For the 3rd axis
MD13050 $MN_DRIVE_LOGIC_ADRESS|3] = 4220 For the 4th axis ... etc.
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7.3

Configuring the I/O address and telegram

PROFIBUS connection

214

The following general machine data is also set by default for the PROFIBUS connection of the
axes to the drive:

e MD13050 $MN_DRIVE_LOGIC_ADDRESS (axis address)
e MD13060 $MN_DRIVE_TELEGRAM_TYPE (telegram type)
e MD13120 $MN_CONTROL_UNIT_LOGIC_ADDRESS (CU address)

The connection of the relevant axes to the drive via PROFIBUS is displayed in the
"Commissioning" - "Drive system" — "Drive units" -~ "PROFIBUS" operating area.

Example for the connection of relevant axis to the drive:

...\Drive devices\PROFIBUS DP3.SLAVE3:CU_I_3.3:1(1)
NE- NG HO0- SINAMICS- SINAMICS- device*
ais Telegram type addr. drive object telegram type :

SEMENS 136 6788 4 SERU0_3.3:3(3) SIEMENS 136
5708 4 device-
L
drive deu
== 6724 8 {255) =
6724 8
4148 18
== 6748 12 (259) = -
6748 12
4188 13
4188 14 -
== 6772 16 (258) =
6772 |16
42 17 -
4208 18
6796

Display
options

Configuration| Topology BEGIUEHIE

Figure 7-2  Drive units - PROFIBUS

To change the assignment, press the "Change >" softkey. Then use the arrow softkeys for the
new assignment:
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DP2E3. Slaveld3: ALM_3.3:2 (2) Component Line_HModule_2:
Infeed: Temperature in the line filter permanently too high.

...\Drive devices'PROFIBUS DP3.SLAVE3:CU_L 3.3:1(1)

NG- NG I-/0- Slat SINAMIGS- SINAMIGS-
ais Telegram type addr. drive object telegram type
SIEMENS 136 6768 4 SERUO_3.3:33) SIEMENS 136
6708 4
4188 ) i
4188 i 3
== 6724 8 (255) ==
6724 8
4148 9
4148 18
== 6748 12 (255) ==
6748 12
4188 13
4188 14
== 6772 16 (255) ==
6772 16
4228 17
4228 18
6796

Configuration| Topology BEGIUEHIE

Figure 7-3  Change assignment

Note
Communication with the drive

To ensure the communication with the drive, the I/O addresses and telegram types set here
must match the settings in the STEP 7 hardware configuration.
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7.4 Process data transfer between the NC and drive

Telegram types
Which telegram types are available?

e Standard telegrams
The standard telegrams are structured in accordance with the PROFIdrive Profile V4.1. The
internal process data links are set up automatically in accordance with the telegram number
setting.

® Manufacturer-specific telegrams
The manufacturer-specific telegrams are structured in accordance with internal company
specifications. The internal process data links are set up automatically in accordance with
the telegram number setting.

The telegram length for communication with the drive is specified in the HW Config, and
depends on the required axis functions, e.g. the number of encoders or the functionality of the
deployed drive.

Note

If the telegram length of a drive component is changed in HW Config, the selection of the
telegram type also has to be adapted in the configuration of the interface in the NC.

The following manufacturer-specific telegrams can be set with parameter p0922:

Telegrams for the axes (SERVO):
Torque Torque Position | DSC Encoder | Encoder |Encoder |Adapta-
reduction | feedfor- | controller 1 2 3 tion pa-
ward con- | gain rameter
trol
116 X -- X X X X -- --
118 X -- X X X X - -
136 X X X X X X -- --
146 X X X X X X - X
138 X X X X -- X --
148 X X X X -- X X
139 X X X X - - -
149 X X X X - - X
166 X X X X X - -

Telegrams 146, 148, 149 also have an additional control and status word.

Telegrams for the integrated SINAMICS Control Unit (CU_I):
370 Infeed

390 without probe for NX extension

391 up to 2 probes for the NCU

395 16 probes and digital inputs/outputs
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7.4 Process data transfer between the NC and drive

Communication between the NC and the drive
The telegrams from the NC to the drive are transferred via the internal PROFIBUS of the NCU:
® Send telegrams (drive -~ NC)
® Receive telegrams (NC - drive)

The telegrams are standard telegrams with pre-defined assignment of the process data (PZD),
and are interconnected in the drive object using BICO technology.

The following drive objects can exchange process data:
1. Active Line Module (A_INF)

2. Basic Line Module (B_INF)

3. Motor Module (SERVO)

4. Control Unit (CU_I, CU)

The sequence of the drive objects in the telegram on the drive side can be set in parameter
p0978|0...15]: Operating area "Commissioning" —» "Machine data" — "Control Unit parameters".
Selecting a telegram via p0922 of the related drive object ("Commissioning" - "Machine data"
- "Drive parameters" operating area) determines the process data to be transferred.

The receive and send words comprise the following elements:
® Receive words: Control words or setpoints
® Send words: Status words or actual values
Further details are found in the following SINAMICS Manuals:

e SINAMICS S120 Function Manual (FH1) (https://support.industry.siemens.com/cs/ww/en/
view/109763287) in the Section "Communication"

e SINAMICS S120/S150 List Manual (LH1) (https://support.industry.siemens.com/cs/ww/en/
view/109763271) in the Section "Function block diagrams™"
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7.5 Drives: Assign axis

7.5 Drives: Assign axis

Condition

The commissioning of the drives has been completed.

Assigning drive and axis

Procedure:

1. Press the "Drive system" - "Drives" softkeys in the "Commissioning" operating area.

2. With the "Drive +/-" or "Select drive" softkeys, select the drive; in this example,
SERVO_3.3:3 for the spindle.

3. To assign the drive to an axis, press the "Axis assignment >" softkey on the vertical softkey

bar.

SIEMENS

...\Drives\Overview AX4:A1/3.3:3/SERVO_A3/MDS0 &)
Drive object name (no.): SERVO_83 (3)
Drive object type: SERVO
Motor Data Set (MDS): 8 .
Drive data set (DDS): o| 1 | [o
PROFldrive PZD telegram: SIEMENS telegram 136, PZD-15/19 s
Cl.-loop contr. type: Speed control (with encoder) Drive +
Power section {Motor_Module_3)
Power section type: MM_1AXIS_DCAC ik =
Order number: 6SL3120-1TE23-BAA3 Select
a drive
Code number: 10005
. Change
Serial number: T-U02870000
Component number: 3 '?szr?;zlnecse
Power section rated output: 16.18 kU Encodet
Power section rated current: 3000 A :afa
Xis
Motor connection: X1 (Encoder evaluation: X202) assignment
Identify via LED: n
A Configur- Data Connec- Drive
ation Sets tions parameter

4. Mark the uppermost selection box for the "Setpoint: Axis — drive".
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7.5 Drives: Assign axis

5. Mark the next selection box for the "Actual value: Encoder - axis" and assign a measuring
system in accordance with the table below.

01/03/19]

SIEMENS 13{35/;".1 %
Drive-axis assignment AX4:A1/SERVO_3.3:3 &
Setpoint: axis —-> drive

i| @
AX4:A1 v | —
Actual value: encoder --> axis Drive +
Encoder 1 Motor_Module_3.X282-SMI28_22-Encoder_23 Measuring system | 1~ Dri
fixis AX4:A1 |
Encoder 2 DM_25.X581-SM_26-Encoder_27 Measuring system | 2 ¥ :3‘53;
Axis AX4:A1 - -
Assignment
Encoder 3 DM_308.X582-SM_35-Encoder_36 Measuring system | 3 method
Axis AX4:A1 -
PROFINET connection
NC drive number 1/0 address
DRI S 4100 X
Cancel
°fxis not assigned to a channel v
0K

S S

6. Select the drive object from "NC drive number": The associated I/O address from the PLC
configuring is then displayed automatically.

7. Click "OK" to confirm the assignment and write the data.

Encoder selection and assignment

The assignment of an axis to a drive is called setpoint assignment; the assignment of an
encoder to an axis is called actual value assignment. The assignments are described below. A
setpoint assignment (axis — drive) without encoder assignment is permitted because not all
axes require encoders, e.g. spindles. The encoders are assigned automatically if they have
already been configured for the drive and are transferred in the telegram.

The tables show which SINAMICS encoders are supported by which telegram:

Message 1/2) 3 4 5 6 102 103 104 105
frames

Encoder 1 - 1 1 1 1 1 1 1 1
Encoder 2 - -- 2 - 2 - 2 3 -
Message 106 107 116 118 136/146 | 138/148 | 139/149 166
frames

Encoder 1 1 1 1 2 1 2 1

Encoder 2 2 3 2 3 2 3 - 2

The numbers in the lines for encoder 1 / encoder 2 indicate the running number of the encoder
on the SINAMICS drive. This number is transferred in the selected telegram to the NC and
assigned to the axis as encoder 1 or encoder 2.

The telegrams in MD13060 $MN_DRIVE_TELEGRAM_TYPE are preassigned with the values
from the HW Config. This preassignment is set correspondingly for the assignment of the drive
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to an axis. The following also applies to a setpoint assignment:
MD30130 $MA_CTRLOUT_TYPE[] = 1.

Selecting the assignment procedure

220

Select from the following procedures in the "Assignment Procedure" dialog:

¢ Via axis machine data (NC drive number)

The NC drive number is retained and written for the selected axis into the following axis
machine data:

MD30110 $MA_CTRL_OUT_MODULE_NR and MD30220 $MA_ENC_MODUL_NR

Via general machine data (/O address) = default setting

For this assignment procedure, the 1/0 address assigned to the drive using the NC drive
number is written to the following general machine

data: MD13050 $MN_DRIVE_LOGIC_ADDRESS[<NC drive number> - 1]. This assumes
that the 1/0 address default setting is not changed in the PLC project.

User-defined

If you select this option, the selection list can be edited under "NC drive number". Then
assign a drive number and the displayed I/O address to the axis selected above. This option
is recommended only for experienced machine manufacturers!
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7.6

7.6.1

Introduction

7.6 Configuring machine axes

Configuring machine axes

Axis assignment

Generally, a distinction is made between four types of axes:

Machine axes
Machine axes are the motion units existing on a machine, which can also be designated as
linear or rotary axes, depending on their usable movement.

Channel axes

The total of all machine, geometry and special axes assigned to a channel is designated as
channel axes. In this context, the geometry and special axes constitute the program-
technological part of the machining process, i.e. they are used for programming in the parts
program. The machine axes constitute the physical part of the machining process, i.e. they
carry out the programmed traversing movements on the machine.

Geometry axes

The geometry axes constitute the rectangular Cartesian basic coordinate system of a
channel. Generally, (Cartesian arrangement of the machine axes) direct imaging of the
geometry axes to the machine axes is possible. If the arrangement of the machine axes,
however, is not Cartesian at right angles, the imaging is performed using a kinematic
transformation.

Special axes

Special axes are all other channel axes that are not geometry axes. Unlike for geometry
axes (Cartesian coordinate system), no geometric context is defined for special axes,
neither between additional axes nor with respect to geometry axes.

Note
Geometry and special axes

A maximum of three channel axes can be declared as geometry axes. The geometry axes must
be assigned to the channel axes in ascending order without any gaps. All channel axes that are
not geometry axes are special axes.
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Axis assignment

The assignment of geometry axes to channel axes and channel axes to machine axes, as well
as the definition of the names of the different axis types is realized via machine data. The
following diagram illustrates this relationship:

NCU 1

1st geometry axis | [0] = “X”
2nd geometry axis
3rd geometry axis | [2] =“Z”

Geometry axis names
MD20060 $MC_AXCONF_GEOAX_NAME_TAB[n][m]

Channel
n

Channel 1

[]=“Y" | +—————— 2nd geometry axis | [1]=2

Channel axes used

MD20050 $MC_AXCONF_GEOAX_ASSIGN_TAB[n][m]

Channel 1

1st geometry axis | [0] =1

3rd geometry axis | [2] =3

1st channel axis | [0]
2nd channel axis | [1]
3rd channel axis | [2]
4th channel axis | [3]
— b5th channel axis | [4]
6th channel axis | [5]
7th channel axis | [6] = “V”
8th channel axis | [7]="" [

Channel axis names
MD20080 $MC_AXCONF_CHANAX_NAME_TAB[n][m]

Fhannel n

Channel 1

e
>
uzn
A
B’
U’

Logical machine axis image

MD10002 $MN_AXCONF_LOGI

————————————

Machine axes used

IEhanneI 1

Channel 1

1st channel axis | [0] =1
2nd channel axis | [1]=2
3rd channel axis | [2]=3

MD20070 $MC_AXCONF_MACHAX_USED[n][m]

4th channel axis | [3] =4
5th channel axis | [4]=5
6th channel axis | [5] =6
7th channel axis | [6]=7

8th channel axis | [71=0 —

C_MACHAX_TAB[n]

o M 2 B @4 [68 6 [30]
< | 9
“AX17*AX2"|"AX3"|"AX4” :I 3 “AX6" “‘AX31"| +——
&) —
|9
| 1 | l 1 Axis container names
MD12750
SMN_AXCT_NAME_TABIn]
Local machine axes
MD10000 Axis container “CT1” [0]=*“CT1”
$MN_AXCONF_MACHAX_NAME_TABIn] MD12701 $SMN_AXCT_AXCONF_ASSIGN_TAB1 [1]1=“CT2
1st machine axis |[0] = “AX1” [2] =“CT3”
2nd machine axis |[[1] = “AX2” [3] =“CT4”
3rd machine axis |[2] = “AX3” [4] = “CT5”
4th machine axis | [3] = “AX4”
5th machine axis | [4] = “AX5” [5] = “CT6"
6th machine axis |[5] = “AX6” [6] = “CT7"
7th machine axis |[6] ="
8th machine axis |[7]="*"

NCn_AXm: Container link axis

v Link axis: Machine axis AXn on NCU 2

Figure 7-4  Axis assignment
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7.6 Configuring machine axes

Channel axis gaps

Normally, using MD20070, a channel axis is assigned to one machine axis. Not every channel
axis must be assigned to a machine axis. Each channel axis with MD20070 [n] = 0 is not
assigned any machine axis and represents a channel axis gap.

Channel axis gaps allow the creation of a uniform configuration of the channel axes over
different machine versions of a series. Each channel axis of the series has a defined task or
function. If the function and therefore the machine axis is not available on a specific machine,
the relevant channel axis is not assigned a machine axis:

MD20070 $MC_AXCONF_MACHAX_USED[<channel axis>] =0
Advantages:

e Commissioning archive with uniform basic configuration

e Simple post configuration for the specific machine

® Flexible portability of part programs

Enabling channel axis gaps
The use of channel axis gaps is enabled using the machine data:
MD11640 $MN_ENABLE_CHAN_AX_GAP = 1 (channel axis gap allowed).

If the use of channel axis gaps has not been enabled, then the value 0 for channel axis n in the
following machine data terminates the allocation of additional machine axes to possible
channel axes from channel axis n onwards:

MD20070 $MC_AXCONF_MACHAX_USEDI[<channel axis n>]
Supplementary conditions:

® Regarding the number of channel axes and the indexing, a channel axis gap counts just the
same as axes.

® Ensure that a geometry axis is not assigned to a channel axis, that is not assigned to a
machine axis (channel axis gap). No alarm is displayed.

® Transformation: When configuring a channel axis in the following machine data, which is not
assigned a machine axis (channel axis gap), an alarm is output:

— MD24110 ff. SMC_TRAFO_AXES_IN1...8
— MD24120 ff. SMC_TRAFO_GEOAX_ASSIGN_TAB1...8

Example
The 5th channel axis "B" in MD20070 is not assigned to a machine axis.
If channel axis gaps are enabled, six machine axes (1 - 4, 5, 6) are available.

If channel axis gaps are not enabled, then there are four machine axes (1 - 4) available.

CNC Commissioning: NC, PLC, Drive
Commissioning Manual, 06/2019, A5E44860208B AB 223



Communication between the NC and the drive

7.6 Configuring machine axes

Channel axis names Machine axes used
MD20080 $MC_AXCONF_CHANAX_NAME_TAB[n][m] MD20070 $MC_AXCONF_MACHAX_USED[n][m]

NCU 1 Channel n
Channel 1

1st channel axis | [0] = "X" 1st channel axis
2nd channel axis | [1] ="Y" 2nd channel axis
3rd channel axis | [2] ="Z" » 3rd channel axis
4th channel axis | [3] = "A" " 4th channel axis
5th channel axis | [4] ="B" Channel axis gap  5th channel axis
6th channel axis | [5] ="U" 6th channel axis
7th channel axis | [6] ="V" 7th channel axis
8th channel axis | [7]=" " [— 8th channel axis

Figure 7-5  Axis configuration with channel axis gap

7.6.2 AXis names

Machine axes

Channel axes

Geometry axes

224

Channel n

Channel 1
[0]=1
[11=2

[2]=3

3

i

| n
u| o]

5
[6] =6
[71=0

—

Each machine axis, channel axis and geometry axis is assigned an individual name that clearly
identifies the axis. Machine axis names must be unambiguous for the entire NC. The name of
the machine axes are defined via the following machine date:

MD10000 $MN_AXCONF_MACHAX_NAME_TAB [n] (machine axis name)

The specified names and the associated index are used in the following cases:

Accessing axis-specific machine data (loading, saving, displaying)

Reference point approach from the parts program G74
Measuring

Test point traversing from the parts program G75
Traversing the machine axis from the PLC

Display of axis-specific alarms

Display in the actual-value system (machine-related)

DRF handwheel function

The name of the channel axes are defined via the following machine date:
MD20080 $MC_AXCONF_CHANAX_NAME_TABIn] (name of the channel axis in the channel)

Channel axis names must be unambiguous for the entire channel.

The names of the geometry axes must be absolutely unique throughout the channel, and are
defined using the following machine data:
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MD20060 $MC_AXCONF_GEOAX_NAME_TAB [n] (geometry axis in the channel)

The names for channel and geometry axes are used in the part program for programming

7.6 Configuring machine axes

general traversing movements and to describe the workpiece contour.

Path axes
Synchronized axes
Positioning axes
Command axes
Spindles

Gantry axes
Coupled axes

Guide value coupling axes

7.6.3 Drive assignment

Drive assignment

The assignment of machine axes to the SERVO drive objects is realized using machine data.

@ Local machine axes

MD10000 $MN_AXCONF_MACHAX_NAME_TABIn]

1st machine axis
2nd machine axis
3rd machine axis
4th machine axis
5th machine axis

[0] = "AX1"
[1]="AX2"
[2] = "AX3"
[3] = "AX4"
[4] = "AX5"

1st machine axis
2nd machine axis

—— 3rd machine axis
4th machine axis
5th machine axis

Actual/setpoint channel of the machine axes
MD30110 $MA_
MD30220 $MA_ENC_MODULE_NR[0][n]

CTRLOUT_MODULE_NR[0][n]

I/O addresses of the SERVO drive objects
MD13050 $MN_DRIVE_LOGIC_ADDRESS|n]

[0] = I/O address of the SERVO drive object
[1] = I/O address of the SERVO drive object
[2] = I/O address of the SERVO drive object

Figure 7-6  Drive assignment
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Assignment:

1. Using this machine data, the NC is informed about the 1/0 addresses of the SERVO drive
objects defined in the PLC project:
MD13050 $MN_DRIVE_LOGIC_ADDRESS|n]

2. Using the following machine data, the setpoint and actual values of the machine axes are
assigned to the relevant drive objects:

— MD30110 $MA_CTRLOUT_MODULE_NRI0]
— MD30220 $MA_ENC_MODULE_NRJ[0]

The logical drive number m to be entered into both machine data, refers to the 1/0 address
entered in @ under index n = (m - 1).

3. Using machine data MD10000 $MN_AXCONF_MACHAX_NAME_TAB, the machine axes
in the NC are assigned a unique name. Index n addresses machine axis (n+1).
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Setting machine data

Adaptation of the control at the machine is performed using the machine and setting data.

® The machine data (MD) is divided into the following areas:

— General machine data

— Channel-specific machine data

— Axis-specific machine data

— Parameters for the Control Unit

— Parameter for the infeed

— Drive parameters

® The setting data (SD) is divided into the following areas:

— General setting data

— Channel-specific setting data

— Axis-specific setting data

The following table provides an overview of the machine data and setting data areas:

Range

Name

from 9000 to 9999

Display machine data

from 10000 to 18999

General NC machine data

from 19000 to 19999

Reserved

from 20000 to 28999

Channel-specific machine data

from 29000 to 29999

Reserved

from 30000 to 38999

Axis-specific machine data

from 39000 to 39999

Reserved

from 41000 to 41999

General setting data

from 42000 to 42999

Channel-specific setting data

from 43000 to 43999

Axis-specific setting data

from 51000 to 51299

General configuration machine data

from 51300 to 51999

General cycle machine data

from 52000 to 52299

Channel-specific configuration machine data

from 52300 to 52999

Channel-specific cycle machine data

from 53000 to 53299

Axis-specific configuration machine data

from 53300 to 53999

Axis-specific cycle machine data
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Effectiveness

kY

The SINUMERIK Operate Online Help provides a context-related description of the
machine data and setting data.

The effectiveness of a machine data item specifies when the change becomes active:

po

The changed machine data require an "NCK Reset" to become effective.

re

The changed machine data must be activated by pressing the <RESET> key.

cf

The changed machine data must be activated by pressing the "Apply MD" softkey.

SO

The changed machine data becomes active immediately.

References
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Changes to the setting data always take effect immediately.

You can find a description of the machine data and setting data in the SINUMERIK 840D sl list
manual Machine Data and Parameters (https://support.industry.siemens.com/cs/de/en/view/
109763238)
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8.2 Procedure when commissioning the NC
8.2 Procedure when commissioning the NC

NC commissioning

We recommend the following sequence when commissioning the NC:

Sequence Reference

@ Parameter sets of axis/spindle ® Velocities, setpoint/actual-value systems, closed-loop
control (G2)

e Spindles (S1)
@ Axis configuration ® Axes, coordinate systems, frames (K2)

® Synchronous spindles (S3)
® Rotary axes (R2)
® Compensations (K3)

@ Parameterizing axis data: Velocities, setpoint/actual-value systems, closed-loop control
(G2)

e Setpoint/actual-value system — Actual-value resolution

® Parameterizing the incremental-rotary measuring system

® Parameterizing the incremental-linear measuring system

e Parameterizing the absolute measuring system ® Setpoint/actual-value system — Actual-value resolution

e Setpoint/actual-value channels ® Setpoint/actual-value system — Actual-value resolution

e Dynamic Stiffness Control (DSC) ® Setpoint/actual-value system
e Rotary axes ® Tuning of the control

e Positioning axes ® Rotary axes - (R2)

® Position controller L4 Positioning axes — (P2)

e Speed setpoint matching ¢ Closed-loop control

e Axis velocity matching ¢ Closed-loop control

e Axis monitoring functions (static) ® Velocities

e Axis monitoring functions (dynamic) ® Axis monitoring, protection areas - (A3)
®  Axis monitoring, protection areas - (A3)
@ Parameterizing the spindle data: Spindles (S1)
® Setpoint/actual-value channels ® Setpoint/actual-value system - (G2)
® Measuring systems ® Setpoint/actual-value system - (G2)
® Gear stages ® Gear stages for spindles and gear change change
® Velocities and setpoint adaptation ® Gear stages for spindles and gear change change
e Spindle positioning ® Spindle modes > Axis mode
® Spindle synchronization ® Reference / synchronize
®  Monitoring ® Spindle monitoring
@ Referencing axis/spindle: Reference point approach (R1)
® Incremental measuring system e Referencing with incremental measurement systems
e Distance-coded reference marks e Referencing with distance-coded reference marks
® Absolute encoder homing e Referencing with absolute encoders

[FB1/: A2, A3, G2, K2, R1, S1in the Basic Functions (https://support.industry.siemens.com/cs/
de/en/view/109763231)Function Manual

[FB2/: K3, P2, S3 in the Extended Functions (https://support.industry.siemens.com/cs/de/en/
view/109763228) Function Manual
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8.2 Procedure when commissioning the NC

Setting the technology

User views are lists of machine data and setting data that are compiled for a special application.
In order to set all the technology-relevant data for a turning machine or milling machine on the
control, the following user views are available to facilitate the commissioning:

e Setup_Milling
e Setup_Turning

The files are stored on the CompactFlash card under:
/user/sinumerik/hmi/template/user_views/param

Product announcement (https://support.industry.siemens.com/cs/document/
80582059)
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8.3 Memory configuration

Requirement

8.3 Memory configuration

A dialog is provided in the "Commissioning" - "NC" —» "NC memory" operating area which
supports you when partitioning the NC memory. The "Service" access level is required for this.

Memory division

The memory-configuring NC machine data is divided into various function areas, such as tool
management, user data, zero offsets and memory types. The graphic with the following legend

shows the division of the individual data areas:

MGlobal user data (GUD)
Local user data (LUD)
BMacros
MR variables
MBasic tools
Tool management
WFrames
Compensations
MCurve tables
MProtection areas
MCycles
File system
WREORG
Minterpolation buffer
Execution from external source
MSynchronous actions

The following memory expansions are available as licensed software option:

Additional 2 MB CNC user memory (6FC5800-0AD00-0YBO0)

Additional PLC user memory (6FC5800-0AD10-0YBO0)

Execution from external storage (EES) (6FC5800-0AN75-0YBO0)

Expanded CNC user memory (6FC5800-0AN77-0YBO0)

Additional user memory on the CompactFlash card of the NCU (6FC5800-0AP12-0YBO0)

CNC Commissioning: NC, PLC, Drive
Commissioning Manual, 06/2019, A5E44860208B AB 231



NC commissioning

8.4 Friction compensation with adaptive characteristics

8.4 Friction compensation with adaptive characteristics

Conditions

Only those axes are listed for friction compensation for which MD32490 = 3 or 4 is set.

Machine data

Meaning

MD32500 $MA_FRICT_COMP_ENABLE = 1

Enable friction compensation for this axis

Friction compensation with adaptive characteristics:

MD32490 $MA_FRICT_COMP_MODE = 3

Injection time depends on the velocity setpoint

MD32490 $MA_FRICT_COMP_MODE = 4

Injection time depends on the position controller
output

Software option
In order to use this function a license

"Friction compensation with adaptive

is required for the following option:
characteristics" (6FC5800-0_S06-0YBO)

Call the function at the control in the "Commissioning" — softkey "Friction compensation”
operating area: The softkey is not shown until the option has been set.

Backing up tuning results

When tuning, the axis machine data are changed as follows during the measuring series:

® When a measurement series is started, the friction compensation values in the axis machine

data are reset.

® When the measurement series is exited, the new friction compensation values are written

to the axis machine data and backed up.

¢ \When the measurement series is canceled,
restored in the machine data.

the previous friction compensation values are

NOTICE

Backing up tuning results

option.

data of the last complete measurement series.

If the power fails during the tuning process, tuning result data can be lost.

= SINUMERIK 840D sl: In order to avoid that tuning results are lost, it is recommended that
you create a commissioning archive with NC data that contains the axis machine data of the
last complete measurement series. You do not have to select the "With compensation data"

= SINUMERIK 828D: In order to avoid that tuning results are lost, it is recommended that you
create a data class archive of the type "INDIVIDUAL" that contains the friction compensation
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8.4 Friction compensation with adapfive characteristics

References
For more information, please refer to the "Compensations" Chapter in the Extended Functions
(K3) (https://support.industry.siemens.com/cs/de/en/view/109763228) Function Manual
8.4.1 Axis selection and status display

What is displayed in this dialog?
In the dialog "Axis selection for automatic tuning", for each channel, select the axes for
automatic friction compensation.
Automatic tuning:
Before starting automatic tuning:
For Automatic tuning, in a channel, select several axes that should be automatically tuned one
after the other. The automatic tuning for the selected axes is started for each channel.
Status display:
The following status data is displayed while tuning:
e "waits" for the selected axes, where tuning has still not been started.
® "being tuned" for the axis that is presently being tuned.

e "tuned" for axes, where tuning has already been successfully completed and saved.

Note
Time required (radius, feedrates)
The time required for the automatic tuning is obtained from the selected feedrates and the

radius: Align the feedrates in the channel setting data (Page 238) for the tuning of the axes to
the machining velocities of the machine.

After completing automatic tuning:

To visualize the measurement results, for the automatic tuning process, after each step, the
tuning result is saved as screenshot under the following path: ../user/sinumerik/hmi/data/cst

When tuning an axis, the resolution for the screenshots is the same for all feedrates, and is not
selected less than 1 pm.

After completing tuning of an axis in the channel, the compensation values are written to the
axis machine data and the status display updated.
Tuning quality:

The displayed maximum deviation can vary when repeating the tuning process at the same
axis. If, after measurement, the deviation for a feedrate has not improved when compared to
the initial state, compensation values are not written to the axis machine data.
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Commissioning archive:

The tuning results in the axis machine data and also the tuning status of the axes are backed
up in the "NC data" commissioning archive. If the commissioning archive with the tuning data
from machine A is read into machine B, then the NC data are completely read in.

The axis machine data is read in and becomes effective.

The axis tuning status is read in. Only when selecting the "Friction compensation" dialog, as
a result of the different serial numbers of the system CompactFlash card, you will be
prompted to accept or reject the tuning status.

General conditions for the commissioning sequence:

For a feed override not equal to 100 %, the selected axis traverses with the reduced feed.
The tuning (automatic and manual) is held, and the circular representation is suppressed
until the feed override has been again set to 100%.

The computational resolution in MD10200 SMN_INT_INCR_PER_MM and
MD10210 $MN_INT_INCR_PER_DEG must be at least 10000.

Tuning is not started if, for the selected axes, the following machine data cannot have a
value of 0:

MD32450 $MA_BACKLASH

MD32456 $MA_BACKLASH_DYN

MD32572 $MA_FRICT_V_PULSE_DELAY_TIME

MD32575 $MA_FRICT_V_PULSE_SMOOTH_TIME

MD32578 $MA_FRICT_T_PULSE_SMOOTH_TIME

MD32579 $MA_FRICT_PRETRIGGER_TIME

Manual tuning:

To start manual tuning press the "Manual tuning" softkey. In the next dialog, select the axes
that you wish to tune.

After completing tuning for an axis in the channel, the compensation values are written to the
axis machine data and the status display updated.

= Further actions:

"Start" softkey to start automatic friction compensation.

"Manual tuning >" softkey, to start friction compensation with manual input of the
compensation values.

"OK" softkey to confirm your selection.

"Cancel" softkey to cancel the selection.

8.4.2 Friction compensation - automatic tuning

Operation on the SINUMERIK Operate

The axes selected in the particular channel are automatically traversed individually one after
the other.
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Procedure:

1. The radius and the feedrate for the measurements are preset in the following channel
setting data and apply for all axes in the channel.

Designation Unit Machine data

Radius (linear axis) mm SD55820 $SCS_FRICT_OPT_RADIUS

Radius (rotary axis) ° (degrees) SD55821 $SCS_FRICT_OPT_RADIUS_ROT
Feedrate (linear axis) [mm/min] SD55822 $SCS_FRICT_OPT_FEED|O0...8]
Feedrate (rotary axis) [°/min] SD55823 $SCS_FRICT_OPT_FEED_ROTI0...8]

2. Press the "Start" softkey to start measurements. A part program is then automatically
generated; this is done by calling CYCLE790 which reverses the axis with the preset
feedrate. Before the part program is started, a check is made as to whether the entered
feedrates can be achieved based on the dynamic response of the axis. If feedrates are
selected to be too high, a message is output that the feedrates should be reduced.

3. Ifthe entered feedrates have been successfully tested and found to be OK, the part program
is opened in order to add additional program instructions. Confirm with "OK" to close the
window and continue.

On completion of the tuning of an axis in the channel, the compensation values are saved in the
axis machine data and the status display is updated. The next axis is then automatically tuned
in this channel.

Note
Gantry axis grouping

For a gantry axis grouping, only the guide axis is displayed. On completion of the tuning, the
compensation values of the guide axis are copied to the synchronous axes.

= Further actions:

e "Start" softkey to start tuning.

® "Graphic" softkey to change to the graphic display.

e "Data list" softkey to switch to the list of axis machine data and channel setting data.

e "Cancel" softkey to cancel tuning.

8.4.3 Friction compensation - manual tuning

Operation on the SINUMERIK Operate

With this function, you can optionally traverse one or two axes. The measurement is graphically
displayed as circle diagram. The values entered for the friction compensation only apply to the
axis which is selected in the header line.

The scaling in the graphic display is adapted automatically as long as a scaling value is not
entered manually. Up to nine measurements with different feedrates can be performed in one
pass. With 1-axis and 2-axis traversing, the upper and the lower reversal points are relevant for
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tuning. The measurement consists of an initialization phase and the actual measuring process.
The current status is displayed at the bottom right in the status line via a progress indicator.

Procedure:

1.

Press the "Axis +" or "Axis -" softkey to select the axis for which you activated friction
compensation.

The radius, the feedrate and the direction of rotation for the measurements are presetin the
following channel setting data and apply for all axes in the channel. They can be adapted by
pressing the "Data list" softkey:

Designation Unit Machine data

Radius (linear axis) mm SD55820 $SCS_FRICT_OPT_RADIUS

Radius (rotary axis) ° (degrees) SD55821 $SCS_FRICT_OPT_RADIUS_ROT
Feedrate (linear axis) [mm/min] SD55822 $SCS_FRICT_OPT_FEED|O0...8]
Feedrate (rotary axis) [°/min] SD55823 $SCS_FRICT_OPT_FEED_ROTI0...8]
Direction of rotation (only ac- | --- SD55828 $SCS_FRICT_OPT_DIR

tive for two axes)

To start the measurement, press the "Start" softkey. A part program is then automatically
generated and selected by the NC; this is done by calling CYCLE790 which reverses the
axis with the preset feedrate.

Before the part program is started, a check is made as to whether the entered feedrates can
be achieved based on the dynamic response of the axis. If this is not the case, a message
is issued to reduce the feedrates.

3. The part program for the measurement series is then opened if you want to add further

commands. Confirm with "OK" to close the window and continue.

4. Press the NC Start key to start tuning.
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5. The first step with the first feedrate of the measurement series is selected. Enter the friction
compensation values in the following entry fields:

Input field Unit Machine data
Amplitude [mm/min] MD32571 $MA_FRICT_VELO_STEP
or [°/min]
Decay time [s] MD32574 $MA_FRICT_V_PULSE_DECAY_TIME
Active time [s] MD32573 $MA_FRICT_V_PULSE_CONST_TIME
$MA_FRICT_V_PULSE_CONST_TIME
o
L
'_
U)‘ h
e}
-
1] -
>\
'_
)
14
LL\
< -
>
&

-

Time t [s]

$MA_FRICT_V_PULSE_DECAY_TIME

For both traversing directions, as default setting, the same compensation values are
entered. By selecting the option "Set reversal points separately"”, you can enter different
compensation values for an axis, depending on the particular traversing direction.

6. Press the "Next step” softkey to start a new measurement with the next feedrate and enter
new values. If the measurement is repeated, the values appropriate for the feedrate from the
last measurement are proposed.

After the last step, the measuring series is terminated with "OK" and the data is saved.

Note

Incremental value change

Use the following shortcut keys to change the compensation values incrementally:
® The selected entry field is activated with the <INSERT> key, and the color changes.

® The values are changed with different increments with the <Page Up>/ <Page Down> keys
and the t 1 cursor keys.

e End the input with the <INPUT> key.

= Further actions:

® "Axis +" or "Axis -" softkey to select the axis for which the friction compensation is activated.

e "Start" softkey to start the measurement.

® "Next step" softkey to select the next feedrate.
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® "Previous step" softkey to return to the previous feedrate.

e "Data list" softkey to switch to the list of machine data.

e "Cancel" softkey to cancel the recording and reject the entries.

e "OK" softkey to accept the values determined during the friction compensation.

844 Data list

In the data list, axis machine data and channel setting data are displayed, which are relevant
for "Friction compensation with adaptive characteristics".

The values can be modified before the start. Changes cannot be made while tuning.

To start tuning with fewer than nine steps, overwrite the feedrates that are not required in the
channel setting data MD55822 $SCS_FRICT_OPT_FEED and

MD55823 $SCS_FRICT_OPT_FEED_ROT with zero without any gaps. If, after a feedrate = 0,
a value * 0 is found, then the procedure is canceled.

The following also applies: MD55822[0] # 0 and MD55823[0] # 0

= Further actions:

Softkey "<<" to return to the "Friction compensation” dialog.

8.4.5 Example for a linear axis (automatic tuning)

Requirement

The machine data for activating the friction compensation is set for the Y axis:

e MD32490 =3
e MD32510 =1

The Y axis is measured with the following settings:
® Radius 5 mm in SD55820 $SCS_FRICT_OPT_RADIUS
® Feedrates in SD55822[n] $SCS_FRICT_OPT_FEED

® The active time is not adapted.

Result of the Y axis

Step 1 of 8: 700 mm/min

Amplitude: 68.696 mm/min
Decay time: 0.017 s

Step 2 of 8: 560 mm/min

Amplitude: 66.240 mm/min
Decay time: 0.017 s

Step 3 of 8: 350 mm/min

Amplitude: 43.330 mm/min
Decay time: 0.021 s
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Step 4 of 8: 140 mm/min Amplitude: 23.848 mm/min
Decay time: 0.038 s

Step 5 of 8: 1060 mm/min Amplitude: 84.688 mm/min
Decay time: 0.015 s

Step 6 of 8: 1410 mm/min Amplitude: 90.018 mm/min
Decay time: 0.014 s

Step 7 of 8: 1770 mm/min Amplitude: 109.839 mm/min
Decay time: 0.012 s

Step 8 of 8: 2120 mm/min Amplitude: 123.012 mm/min
Decay time: 0.009 s

The following characteristics show the amplitude and the decay time for different acceleration
levels:

1
|
140 - r---- 1-----
|
|
|

Compensation value [mm/min]

Acceleration [m/s?]
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0.040

Decay time [s]

0.035

0.030

0.025

0.020

0.015
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0.005

0 0.1 0.15 0.2 0.25

Acceleration [m/s?]

8.4.6 Friction compensation with torque injection pulse

Parameterizing machine data

The following axis machine data must be parameterized in order to use an acceleration-
dependent torque injection pulse also for friction compensation:

Designation Unit Machine data

Acceleration-dependent amplitude of the | --- MD32576 $MA_FRICT_TORQUE_STEP

torque injection pulse

Delay time of the torque injection pulse [s] MD32577 $MA_FRICT_T_PULSE_DE-
LAY_TIME

Ramp-up time of the torque injection pulse | [s] MD32578
$MA_FRICT_T_PULSE_SMOOTH_TIME

Weighting factor for the amplitude of the - MD32588 $MA_FRICT_T_STEPJ0...9]

torque injection pulse
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FRICT_TORQUE_STEP

SMA_

0

] Time t [s]
$MA_FRICT_T_PULSE_SMOOTH_TIME

Enter a factor between -1.0 and 1.0 in MD32588 $MA_FRICT_T_STEPJ0...9] for each
acceleration value in order to weight the amplitude of the torque injection pulse.
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8.5

8.5.1

Benefits

Example

Nodding compensation

Measuring technique and machine data

The nodding compensation enhances precision for machining of the workpiece by
compensating for compliance within the machine and is beneficial for traveling column
machines, for example, in that it improves machining accuracy and surface quality.

Software option
You need licenses for the following options in order to use this function:

e To tune a machine axis with a compensation relationship and position-
dependent adaptation:
"Nodding compensation ECO" (6FC5800-0_S20-0YBO0)

® For the optimization of more than one compensation relationship:
"Nodding compensation ADVANCED" (6FC5800-0_S21-0YBO0)

Call the function at the control in the "Commissioning" — softkey "NC" - softkey "Nodding
compensation” operating area. The softkey is not shown until the option has been set.

Nodding motion in the Z axis when accelerating in the X axis:

Definition of compliance

242

From the acceleration or deceleration of an axis as the cause for nodding - and the deviation
of an axis as compliance at the position - a factor can be determined, which describes the
interrelationship between the accelerating or decelerating axis motion, and the position
deviation in the compensated axis. No mass is included in the calculation. The compliance
factor is the inverse value of the stiffness.
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There are two techniques that can be selected for determining compliance:

e Milling standardized workpiece and selecting the optimum milling path
For a standardized workpiece, a cycle is available to mill several milling paths with different
compliance factors. The compliance factor can be empirically determined based on the
workpiece surface quality.
For the cycle settings, you can also select face milling for the workpiece in order to carry out
several tests with different compliance factors on one workpiece.

e Determining positional deviations using a probe
The position deviation is precisely measured at different positions. Based on this, the
compliance factor can be calculated once the acceleration or deceleration that has been
achieved is known.

Machine data

Axis machine data for nodding compensation:

Number Name Effect Unit

MD37302 $SMA_NOCO_FILTER_TIME Time constant for smoothing nodding [s]
compensation values

MD37310 $MA_NOCO_INPUT_AX_1 Machine axis, which causes nodding [1...31]

MD37320 SMA_NOCO_INPUT_AX_2 motion

MD37330 $MA_NOCO_INPUT_AX_3

MD37312 SMA_NOCO_ADAPT_AX_1 Machine axis, whose position influen- | [1...31]

MD37322 | $MA_NOCO_ADAPT_AX 2 ces nodding motion

MD37332 $MA_NOCO_ADAPT_AX_3

MD37314 $SMA_NOCO_ADAPT_NUM_AX_1 | Number of positions of the adaptation | [1...3]

MD37324 $MA_NOCO_ADAPT_NUM_AX_2 characteristic of nodding compensation

MD37334 $SMA_NOCO_ADAPT_NUM_AX_3

MD37316 $SMA_NOCO_ADAPT_POS_AX_1 | Positions of the adaptation characteris- | [mm]

MD37326 | $MA_NOCO_ADAPT_POS_AX_2 |tic of nodding compensation

MD37336 $MA_NOCO_ADAPT_POS_AX_3

MD37318 $SMA_NOCO_COMPLIANCE_1 Nodding compensation compliance fac- | [s?]

MD37328 $MA_NOCO_COMPLIANCE_2 tor

MD37338 $MA_NOCO_COMPLIANCE_3

For more information, please refer to the "Compensations" section in the Extended Functions
(K3) (https://support.industry.siemens.com/cs/de/en/view/109763228) Function Manual
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8.5.2 Nodding compensation - overview

What is displayed in this dialog?

A summary of the following data is provided in the "Nodding compensation" overview:

Accelerating axis: Axis, which results in nodding motion.

Compensated axis: Machine axis, whose nodding motion is compensated.
Adaptation axis: Machine axis, whose position influences nodding motion.
Position [mm] on the adaptation axis

Factor for compliance [um / m/s?]

Supplementary conditions:

Inadmissible entries are color-coded in the table in the "Nodding compensation - overview"
dialog. An explanation is output in the message line below the table.

A rotary axis is not permissible as accelerating axis, compensated axis or adaptation axis.

For a gantry axis grouping, only the guide axis is listed. On completion of the tuning, a query
is made whether the compensation values of the guide axis are copied to the synchronous
axes.

In order that the "Nodding compensation” function may also be used for rotary axes, the
following option is required: RMCC/NOCO nodding compensation
(6FC5800-0AN63-0YBO).. This option is not part of this description - and is not displayed in
this dialog.

= additional actions:

244

"New" softkey to create a new compensation:

— Mill test part

— Enter manually

Softkey "Change", to change the compliance and position dependency of the axes involved.

Softkey Deactivate/activate, to deactivate existing compensation relationships and
reactivate them again.

"Delete" softkey, to delete all values in the machine data of this compensation relationship:
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Activating/deactivating nodding compensation

To analyze the effect of the nodding compensation on the machining, you can deactivate
individual or all compensation relationships without deleting the original parameterization.
Deactivation is useful for the following applications:

e Diagnostics and problem analysis:
The effect of a specific compensation relationship on the workpiece surface should be
tested. Because a superimposition of compensation relationships from different axes and
different compensation relationships is possible, the effect of an individual or all successive
compensation relationships should be tested. For this purpose, the compensation is
deactivated temporarily; the determined compliance values are retained.

® Series commissioning:
The compensation values are loaded via the series commissioning archive and can be
deactivated during the machine tuning, to tune the machine without the effect of the nodding
compensation. On completion of the tuning, the compensation values are reactivated. As
check, a test part can be milled.

Procedure:

1. In the "Nodding compensation - Overview" select the "Deactivate/activate" softkey to
deactivate the compensation relationships.

2. Select the individual compensation relationships or select the "Deactivate all" softkey.
3. The "Back" softkey returns you to the "Nodding compensation - Overview".

4. If the nodding compensation should act again, reset the deactivated compensation
relationships to the "active" status.

The compensation relationships are deactivated bit-by-bitin MD37300 $MA_NOCO_ENABLE.

8.5.3 Determining compliance from the best milling path

Measuring technique: Best milling path

For a standardized workpiece, a cycle is available to mill several milling paths with different
compliance factors. The necessary compliance factor can be empirically determined based on
the surface quality of the milled workpiece.

Note
Active transformation

In order to guarantee a fault-free cycle sequence, active transformations are to be deactivated
before starting the cycle.
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8.5.4

Entering compensation data

246

For the cycle settings, you can also select face milling for the workpiece in order to carry out
several tests with different compliance factors on one workpiece.

Accelerating axis: Geometry axes X, Y, Z
Compensated axis: Machining plane G17: Z axis
Type of machining: [no] path milling only
[yes] face milling and path milling

Parameter Meaning Unit
RP Retraction plane [abs] [mm]
SC Safety clearance [inc] [mm]
F Path milling feedrate [mm/min]
FA Face milling feedrate [mm/min]
X0 Corner point 1 X [abs] [mm]
YO0 Corner point 1Y [abs] [mm]
Z0 Height of blank [abs] [mm]
X1 Corner point 2 in relation to X0 [inc.] [mm]
Y1 Corner point 2 in relation to YO [inc.] [mm]
Z1 Feed depth for face milling in relation to Z0 [inc.] [mm]
Z2 without face milling: Feed depth for path milling in relation to | [mm]

Z0 (inc.)

with face milling: Feed depth for path milling in relation to Z1

(inc.)
N Number of milling paths -
Minimum value of the compliance factor [um / m/s?]
Maximum value of the compliance factor [um / m/s?]
Compliance factor of the best milling path [um / m/s?]

Note

Test run before machining

To perform a test run before machining, enter a suitable value for the infeed depth.

Nodding compensation - manually enter

For the manual input of the compliance factor, all degrees of freedom in the compensation
relationships between accelerating and compensated axes are possible. Further, position-
dependent adaptation values can be entered at the user interface.
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Procedure without adaptation:

1. Select first the accelerating axis and then the compensated axis. This can also be the same
axis.

2. If no position dependency exists, then accept the default setting "No".
3. Enter the compliance factor.
Procedure with adaptation:

1. Select first the accelerating axis and then the compensated axis. This can also be the same
axis.

2. If a position dependency exists, select "Yes" and then the adaption axis.

3. Then enter the number of interpolation points and the respective compliance factor for each
interpolation point.

In this dialog you can subsequently change the compliance and the position dependency for the
configured axes.

8.5.5 Determining compliance using a probe

Preconditions

If not yet already available, create a commissioning archive with the drive data and connect the
probe to a free DRIVE-CLIiQ interface (Page 193). Only linear measuring systems are permitted
as probes.

NOTICE

Deactivate Safety Integrated temporarily

If axes still have Safety Integrated activated, a message is displayed to inform you that Safety
Integrated must be deactivated in order to configure the probe.

Following configuration of the probe, Safety Integrated must be activated once again.

Initiating trace recording
Procedure:
1. Select "Trace: Yes" to determine the compliance factor of the selected axis using a probe.

2. Select the measuring system for the encoder position actual value:
= Select the drive to which the probe is connected, for example SERVO_3.3:6
= Select an encoder, for example "Encoder 3".
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Create a part program which comprises the following components:
— Trigger tag $AN_CUTRACE

— Dwell time of at least 200 ms in order that the offset of the probe can be taken into
consideration in the graphic representation.

— Traversing with constant velocity.

— The accelerating axis is accelerated to at least 1 m/s?.

Example:

SOFT ; acceleration with active jerk limitation

DYNNORM ; G command for activating the normal dynamic
response

$SAN CUTRACE=1 ; trigger tag

G4 FO0.2 ; Dwell time

G91 GO1 F20000 Y-50 ; relative traversing motion with programmed
feed

G4 FO.5 ; Dwell time

Y50 ; traversing motion

G4 FO0.5 ; Dwell time

M30 ; End of program

Initiate the trace recording with the "Start trace" softkey. Then initiate the part program with
<NC-Start>.

Note
Starting the trace

Once trace recording has been initiated by the trigger in the part program, it is no longer
possible to cancel the recording process.

. As soon as recording is complete, the following data is displayed in a graphic representation:

— Encoder position actual value (p0479) of the probe
— Acceleration of the accelerating axis

Enter the compliance factor (positional deviation/acceleration) and repeat the
measurement. To clarify the effect of the compliance factor against the first measurement,
scaling of the graphic following the first measurement is retained.

Once you have determined the optimum compliance factor for the axis, rescaling of the
graphic can be performed with the "Rescale" softkey.

. As soon as the compliance factor is changed, the measurement must be repeated for

verification. Only then will the "Accept" softkey become active.

= additional actions:

"Start trace" softkey to initiate recording of the trace.
"Rescale" softkey to automatically scale the graphic.
"Cancel" softkey to return to the overview display without any modifications.

"Accept" softkey to adopt the new compliance values.
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8.5.6 Example: Traveling column machine

Before tuning

The nodding motion of the Z axis when traversing in the Y direction is measured with a probe:

SIEMENS ngg_,ﬂ .\ )

[H; !,k Nodding compensation - determine compliance with external measuring system

Accelerating axis \ AX2:MY1 -]
Compensated axis \ AX3:MZ1 -]
Position-dependent No
Compliance 0 pm/m/s?
15 ]
15.0
e e 13 —

Start
trace

AV

Rescale

Acceleration axis [m/s?]
[~
[(£,]
|
I
\
o
*Tt_...(‘
x"’_-_—‘
— |
S ——
—

1
o
>

. 5 =
Position of probe [pm]

SOV VY Y

-10.0
10+ !
-15.0
15+ i Cancel
0.9 1.0 2.8 3.0 49 _
Time [s] v
NC PROFIBUS/ Friction Nodding Machine Tool
memory PROFINET compensat. compensat. model management
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After tuning
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Measurement with a compliance value of 20 ym:

SIEMENS 06/2 %
(#;: )Nl Nodding compensation - determine compliance with external measuring system .
Accelerating axis \ AX2:MY1 v
Compensated axis \ AX3:MZ21 |
Position-dependent No
Compliance 20 pm/m/s?
151 ]
= 15.0
o
E 1.0 E
— = =L
= 05 = Start
ol = trace
= WMz
= =
IS &
£
@ 0.0 -00 S Rescale
@ =
o —
: : -
< -
-0.5- 0o
-10.0
-15.0 X
-15+ I Cancel
0.0 1.0 2.0 3.0 4.0 _
: v
Time [s] Accept
NG PROFIBUS/ Friction Nodding Machine Tool
memory PROFINET t. compensat. model
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8.6 Adaptations
8.6.1 Intelligent load adjustment — function
Benefits

The "Intelligent load adjustment” function is used to optimize the following characteristics of a
machine tool by adapting dynamic response and control parameters:

Shorter machining times
Increased dynamic response
Greater accuracy

Enhanced precision

The machine manufacturer is supported in the commissioning of the function by dialogs on the
user interface: "Commissioning" — softkey "NC" - Menu forward key — softkey"Adaptations"
operating area. The softkey is not shown until the option has been set.

Condition

Software option
In order to use this function a license is required for the following option:

Function description

"Intelligent load adjustment” (6FC5800-0_S11-0YBO0)

The"Intelligent load adjustment" function adjusts the dynamic response and control parameters
to the current value of the moment of inertia or the mass of the axis. Adaptations are switched
on and off by means of CYCLE782.

The following dynamic response and control parameters can be adapted:
® Acceleration: DYNNORM, DYNPOS, DYNROUGH, DYSEMIFIN, DYNFINISH, DYNPREC
e Jerk: DYNNORM, DYNPOS, DYNROUGH, DYSEMIFIN, DYNFINISH, DYNPREC

Servo gain factor (position controller gain)
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® Torque feedforward control
® Drive adaptation factor 1 ... 4: A maximum of 4 drive variables from parameter p2782|0...3]
"Mode adaptation" can be adapted.
— Kp speed controller P gain adaptation speed
— Tn speed controller integral time adaptation speed
— Current setpoint filter 1 denominator and numerator
— Current setpoint filter 2 denominator and numerator
— Speed setpoint filter 1 denominator and numerator
— Speed controller reference model natural frequency and damping
— APC/APC ECO Tv (p3769)
— APC/ APC ECO filter (p3766)
Example:
For a rotary table with highly variable loading, the effective acceleration (DYNNORM) should
be adapted to the current moment of inertia. The "Intelligent load adjustment" function is used
to increase acceleration (DYNNORM) at minimal loading to 150%.
Acceleration (DYNNORM)
(%]
A
150
with adaptation
100 4=———————————— — S
without adaptation
T T ] T '
J J I
min max  Moment of inertia [kgm?]
Jon = MD16506[0] $MN_CADAPT_INPUT_VALUE_1
N = MD16507[0] $MN_CADAPT_INPUT_VALUE_2
150% = MD16508[0] SMN_CADAPT_OUTPUT_VALUE_1
100% = MD16509[0] SMN_CADAPT_OUTPUT_VALUE_2
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Supplementary conditions
Please note the following supplementary conditions:

® The "Moment of inertia estimator" function module (bit r0108.30) can be used to determine
the moment of inertia of the axis (Example).

e For the adaptation of the drive adaptation factors 1 ... 4, telegram (Page 216) 146, 148 or
149 is required.

® The "Controller parameter adaptation" function module (bit r0171.29) is activated.

® The following conditions apply to the adaptation of "APC/APC ECO Tv (p3769)" and "APC/
APC ECO filter (p3766)":

— A SINUMERIK license for the "Advanced Position Control" (6FC5800-0_M13-0YBO0)
option is required to use the "Advanced Position Control (APC)" function module (bit
r0108.7) with SINUMERIK.

— A SINUMERIK license for the "Advanced Position Control ECO"
(6FC5800-0_M12-0YBO0) option is required to use the "Active Vibration Suppression
(AVS/APC-ECO)" function module (bit r0108.19) with SINUMERIK.

8.6.2 Intelligent dynamic response adjustment — function

Benefits

The "Intelligent dynamic response adjustment” function is used to optimize the following
characteristics of a machine tool by adapting control parameters:

® Shorter machining times

® Increased dynamic response
® Greater accuracy

® Enhanced precision

The machine manufacturer is supported in the commissioning of the function by dialogs on the
user interface: "Commissioning" — softkey "NC" - Menu forward key — softkey"Adaptations”
operating area. The softkey is not shown until the option has been set.

Condition

Software option
In order to use this function a license is required for the following option:
"Intelligent dynamic response adjustment” (6FC5800-0_S23-0YBO0)

Function description

The "Intelligent dynamic response adjustment” function adjusts the control parameters for axes
with a stability that changes at different positions or at different traversing velocities as a
function of the position or velocity.
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The following control parameters can be adapted:
® Servo gain factor (position controller gain)
® Torque feedforward control
® Drive adaptation factor 1 ... 4: A maximum of 4 drive variables from parameter p2782|0...3]

"Mode adaptation" can be adapted.

— Kp speed controller P gain adaptation speed

— Tn speed controller integral time adaptation speed

— Current setpoint filter 1 denominator and numerator

— Current setpoint filter 2 denominator and numerator

— Speed setpoint filter 1 denominator and numerator

— Speed controller reference model natural frequency and damping

— APC/APCECO Tv (p3769)

— APC / APC ECO filter (p3766)

Supplementary conditions
Please note the following supplementary conditions:
® The associated input axis must be referenced for position-dependent adaptation.
e For the adaptation of the drive adaptation factors 1 ... 4, telegram (Page 216) 146, 148 or
149 is required.
® The "Controller parameter adaptation" function module (bit r0171.29) is activated.
® The following conditions apply to the adaptation of "APC/APC ECO Tv (p3769)" and "APC/

APC ECO filter (p3766)":

— A SINUMERIK license for the "Advanced Position Control" (6FC5800-0_M13-0YBO0)
option is required to use the "Advanced Position Control (APC)" function module (bit
r0108.7) with SINUMERIK.

— A SINUMERIK license for the "Advanced Position Control ECO"
(6FC5800-0_M12-0YBO0) option is required to use the "Active Vibration Suppression
(AVS/APC-ECO)" function module (bit r0108.19) with SINUMERIK.
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8.6.3 Commissioning the function

Basic procedure

The following procedure is recommended for commissioning the "Intelligent load adjustment”
function:

e Set licensed SINUMERIK Option S11 for the "Intelligent load adjustment"” function.
The SINAMICS "Moment of inertia estimator" function module (bit r0108.30) can be used to
determine the moment of inertia of the axis.

e Set licensed SINUMERIK Option S23 for the "Intelligent dynamic response adjustment”
function.

® Enter the adaptation in the "Adaptations — Overview" dialog, "New >" softkey.

® Enable adaptation with "Reset (po)".

Note
No adaptation active

Without active adaptation, the dynamic response and control parameters in the machine data
are effective.

The description of the function module can be found in the SINAMICS S120 Function Manual
(https://support.industry.siemens.com/cs/ww/en/view/109763287) "Drive Functions".

A description of the SINAMICS parameters can be found in the SINAMICS S120/S150 List
Manual. (https://support.industry.siemens.com/cs/ww/en/view/109763271)

i The online help on SINUMERIK Operate shows you how to enter adaptations.
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Adaptations — Overview

Example of an adaptation:

siewmens X2
Adaptations - Overview [ e
Mode  Input Input Input Output  Output Output
axis variable value axis variable value [%]
2 AX1:MX1  Inertia [kgm?] Hppedre L] :‘g.‘;g'g{)ﬂg'ﬁ, 1 =
0.600148 110.0 L
0.000160 110.0 T
0.660180 100.0 New
Change
Filters
Diagnostics
Delete
[ ==
Adaptations

In this dialog, all adaptations are shown in a tabular overview.

The dynamic response and control parameters can be adjusted as functions of the following
input variables:

¢ Moment of inertia
® Position
e Velocity

Inputting an adaptation writes the following machine data:

Mode MD16501 $MN_CADAPT_MODE

Input axis MD16504 $MN_CADAPT_INPUT_AX

Input variable MD16502 $MN_CADAPT_INPUT = 1 (default setting)

Input value MD16506 $MN_CADAPT_INPUT_VALUE_1
MD16507 $MN_CADAPT_INPUT_VALUE_2

Output axis MD16505 $MN_CADAPT_OUTPUT_AX

Output variable MD16503 $MN_CADAPT_OUTPUT

Output value MD16508 $MN_CADAPT_OUTPUT_VALUE_1
MD16509 $MN_CADAPT_OUTPUT_VALUE_2

= Additional actions:
® Press the "New >" softkey to enter a new adaptation table.
® Press the "Change >" softkey to change values or the number of table rows.

® Press the "Filter >" softkey to filter the overview by individual columns.
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® Press the "Diagnostics" softkey to display the currently effective values.

® Press the "Delete" softkey to delete the selected adaptation table.

8.6.4 Example: Enter an adaptation for acceleration

Objective

The acceleration (DYNROUGH) of the X axis should be adapted as a function of the moment

of inertia of the X axis.

Enter adaptation

Procedure:

1. In the operating area, select "Commissioning" - "NC" - Menu forward key — "Adaptations”

and then the "New >" softkey. The "Enter adaptation" dialog is opened.

2. Select the mode, and the X axis as input axis.

3. Select "Acceleration (DYNROUGH)" as output variable.

4. Expand the table to enter the following values:

Input value [kgm?] Output value [%]
1. 0.010000 150.0
2. 0.012000 130.0
3. 0.014000 110.0
4. 0.016000 110.0
5. 0.018000 100.0

5. Press the "Accept" softkey to display the adaptation in the "Adaptations - Overview" dialog.

6. A "Reset (po)" is required to activate the values in the machine data.

Rules for entering adaptations

The input and output values of an adaptation table are only valid and written to the machine
data with the "Accept" softkey if the adaptation table fulfills the following criteria:

e OQutput values less than 100% are not permissible for the output variable "acceleration".

® |n a simple adaptation table, only one of the two input values is permitted to be zero.

® |n a complex adaptation table, the first and last input values are permitted to be zero.

® In the event of changes, the input values must be entered into a complex adaptation table

in ascending order.
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Result
The adaptation table is shown in the "Adaptations - Overview" dialog:

SIEMENS
Adaptations - Overview
Mode  Input Input Input Output  Output
. _axis  variable value axis variable
q i 0.080188 ... Acceleration
IZ AX1:MX1  Inertia [kgm?] 0.608120 AX1:MX1 (DYNROUGH)
0.000140
0.000160
0.660180
Diagnostics
Delete
[ ===

Adaptations
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8.7 Diagnosis - System utilization

System utilization

The channel-specific system utilization is displayed in the "Diagnostics" - Menu forward key —
"System utilization" operating area:

CH1:CHAN1

System utilization
Component
Position controller
Interpolator
Forward motion

NC load by position
control and interpolator
Fill level of interpolator buffer

Ref. Current Minimum Maximum Unit
NCK 8.042 0.017 0.094 ms
NCK 8.088 8.016 8.195 ms
CHAN 8.021 0.006 166.957 ms
NCK 481 1.61 853 %
CHAN 8 %

Total system utilization in milliseconds [ms]: MD10050 $MN_SYSCLOCK_CYCLE_TIME

(system base cycle)

Component

Current value display

Position controller

Position-control cycle time display: MD10061 $MN_POSTCTRL_CY-
CLE_TIME

Interpolator
Synchronized actions

Interpolation cycle display: MD10071 $MN_IPO_CYCLE_TIME

To display the time required for synchronized actions, activate
MD11510 $MN_IPO_MAX_LOAD. Enter the proportion of the interpo-
lator cycle in %.

Preprocessing

The factor for the interpolator cycle can be set in
MD10070 $MN_IPO_SYSCLOCK_TIME_RATIO.

NC load from position control-
ler and interpolator

MD10185 $MN_NCK_PCOS_TIME_RATIO = 90 (default setting)
The average current load should not exceed 50%.

In order to have sufficient reserves for the program processing, the
maximum load in typical operations should not exceed 75%.

Interpolator buffer level

The channel-specific filling level is displayed in

MD28060 $MC_MM_NUM_IPO_BUFFER_SIZE, and indicates wheth-
er block preparation for block processing can commence.

Jerky machining in continuous-path mode, if for instance a number of

short traversing blocks have been programmed in succession, is a typ-
ical indicator of the interpolator buffer idling.

Observe the settings for isochronous operation: (Page 66)

(L]

The SINUMERIK Operate Online Help provides more detailed, context-related

information about the machine data.
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Configuring PLC-controlled drives

9.1 Introduction

Commissioning of PLC-controlled drives
The following tools support the commissioning of PLC-controlled drives:
¢ SINUMERIK Operate:
— Guided commissioning (Page 109) with the drive wizard for drive objects.

— Manual commissioning (Page 139) performed by experienced commissioning
engineers.

® Access to the parameters of all drive objects in the "Commissioning” - "Machine data"
operating area.

® Support for the series commissioning of the PLC-controlled drives, because the parameters
are contained in the commissioning archive.

® Topology views, including a list of all drive units of this type that have been found.

® Diagnostics (Page 173) with alarms from those PLC drives whose time stamp is
synchronized with the system.

Note
PLC axes with special functions
Guided commissioning, e.g. for vector control, is not provided by the wizard in SINUMERIK

Operate. To do this, the STARTER commissioning software appropriate for the version can be
used.

PLC axes can only be used with the "basic positioning" (EPOS) function module if
commissioning takes place via STARTER.
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9.2 Configuration via PROFIBUS

9.2 Configuration via PROFIBUS

9.21 Supplementary conditions for PLC-controlled drives

Supported versions

Note

The SINUMERIK CNC software V4.9x supports the following Control Units with SINAMICS

firmware V5.2:
e (CU310-2 DP/CU310-2 PN
e (CU320-2 DP/CU320-2 PN

The following applies to PLC-controlled drives:

® Controlled directly from the PLC program.

® Integration in the part program sequence by means of auxiliary functions (H command).

Quantity framework
SINUMERIK 840D sl
Scaling 710.3B PN 720.3B PN 730.3B PN
Drives (drive control DOs) in total?: 15 40 50
e Of which assigned to the NC, maximum?: 8 31 31
® Resulting from this, those not assigned to the 7 9 19
NC, minimum:
® Not assigned to the NC, maximum: 15 40 50
Drive units (DO1) with drive control objects, in to- 9 13 15
tal?:
e Of which at the virtual, integrated PROFIBUS, 4 6 6
maximum?:
e Of which at the virtual, integrated PROFIBUS, 1 1 1
minimum:
® Of which at the DP interface” minimum: 5 7 9
e Of which at the DP interface" maximum: 8 12 14

" X126: PROFIBUS DP of the integrated PLC; X136: PROFIBUS DP/MPI of the integrated PLC

2 The sum is monitored using alarm 380077
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Extending the quantity framework

With MD13160 $MN_SINAMICS_MAX_SLAVE_ADDRESS >0, all SINAMICS drives whose
bus address or device number (n +1) is greater than the entered value (n) are operated on the
PLC as standard slaves according to the PROFIdrive profile and are not included in the NC
quantity framework according to the above table. This address can be set individually for each

bus.

MD13160 $MN_SINAMICS_MAX_SLAVE_ADDRESS]i] Highest address for each bus type:
SMN_SINAMICS_MAX_SLAVE_ADDRESS|0] PROFIBUS DP1 (X126)
$SMN_SINAMICS_MAX_SLAVE_ADDRESS[1] PROFIBUS DP2 (X136)
$SMN_SINAMICS_MAX_SLAVE_ADDRESS|2] PROFIBUS DP3 integrated
$SMN_SINAMICS_MAX_SLAVE_ADDRESS[3] PROFINET (X150)

A distinction is made between the following scenarios:

® The default setting MD13160 $MN_SINAMICS_MAX_SLAVE_ADDRESS]i] = 0 means that
all connected and configured drives are included in the quantity framework.

e [f SMN_SINAMICS_MAX_SLAVE_ADDRESS]i] > 0, all SINAMICS drives with a bus
address or device number greater than the entered value are not included in the quantity
framework, and can be used, for example, for further PLC axes.

Example:

So that all the drives connected via PROFINET, do not have to be taken into account in the NC
quantity framework, MD13160 $MN_SINAMICS_MAX_SLAVE_ADDRESS[3] mustbe =1 (=n)
and must be configured in HW Config as the lowest device number 2 (= n+1).

Supplementary conditions

The extended operator control options for the PLC drives produce the following supplementary
conditions:

® Because the PLC drives create an additional communication load, the number of these drive
objects (DO) is limited depending on the NCU = observe the quantity framework:

® Alarm 380077 "PROFIBUS/PROFINET: Too many DOs: currently %2, maximum %3 in DO
group %1"

® Depending on the versions used, the texts displayed for the SINAMICS parameters and
messages may be incomplete.

e |[f the drives are assigned to the NC and distributed across several buses, such as DP and
DP integrated, then it must be ensured that each isochronous bus has the same cycle clock
settings. Itis also true for the time of day synchronization via NC with telegram 390 that the
cycle settings match for each isochronous bus.

e ADO1 drive unitis required for the internal virtual PROFIBUS DP3 for access to the onboard
I/O including probe.
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Note
PROFIBUS DP (X126)

The following should be observed for all drive units connected to an external PROFIBUS DP:
® Inthe configuration, the user must take into account the supply as well as the switch-on and
switch-off behavior in interaction with the other axes and their supply.

® Forthe terminal wiring, observe the "Machine Configuration Guidelines" System Manual. In
the simplest case, the feedback signal of the Line Module must be connected to the PLC-
controlled drives (see also: Terminal assignment (Page 103)).

9.2.2 Example: Configuration of the drive components

Overview

The SINAMICS drive system for PLC-drives communicates with the PLC via the PROFIBUS
DP X126 interface. The commissioning described in this chapter orientates itself on the
following example configuration of the SINAMICS drive line-up:

SINUMERIK SINUMERIK operator panel front with TCU SINUMERIK
HT 8 = = PCU 50.5

Industrial Ethernet @

= PROFIBUS /10 &

DRIVE-CLIQ ©O

SINUMERIK 840D sl itsymmmmymmmomymm fiaed

VI Nx153 [l ] SINAMICS $120

CU320-2 DP [mmm:
Power supply

Servomotors
Main spindle motor

Figure 9-1  Configuration via PROFIBUS
Already commissioned are:
¢ NCU and NX15.3 with additional components.
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In this section, the following will be put into operation:
e (CU320-2 DP with an infeed (Line Module) and a Double Motor Module.

9.2.3 Commissioning the PLC

Overview

The following steps are carried out when commissioning drives controlled from a PLC for the
first time:

1. PLC commissioning

2. Creating a PLC program

3. Commissioning drives controlled from a PLC
4

. Commissioning NC < drive communication

Precondition
® You have connected the PG/PC to the PLC (see Connect PG/PC with PLC (Page 47)).

® You have started the SIMATIC Manager and created a project (see
SIMATIC S7 project overview (Page 48)).

® You have inserted a SIMATIC Station-300 in the project (see
Adding SINUMERIK NCU to the HW Config (Page 49)).

® You have started HW Config.
® On the integrated PROFIBUS you have configured an NCU and NX15.3.

Interfaces

The PLC must be notified about the PROFIBUS interfaces of SINAMICS. You generate a
SIMATIC S7 project using the SIMATIC Manager.

To do this, perform the following steps:
® [nsert an S120 CU320-2 DP in HW Config.
® Configure the properties of the PROFIBUS interface.

e Compile the configuration and then download it to the PLC.

Note
The SINUMERIK Toolbox must be installed.
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Inserting an S120 CU320-2 DP component

Procedure:

1. Navigate in the catalog to "PROFIBUS DP" - "SINAMICS" - "SINAMICS S120" - "S120
CU320-2 DP™:

[Hw Config - [SINUMERIK (Configuration) -- PLC_AXES] =]
E“] Station  Edit  Insert PLC  Wiew Options Window Help _|ﬁ||1|

D220 %8| ee | dalhm 2 e

= Bix|

[ Eind | ,,ﬂ ""=!|
CPL 317E-3 Pi FROFIBUS[1): DP-Mastersystem (1] .

Prafile: I Standard j

7] SIMATIC |

SIMODRIVE
X150 @

XT50.P1 A -0 SIMOVERT

XT50°2 8 P 2 B0 SINAMICS

4 MokesoDe N B SIMOTION 032

g ceregdnst L B SIMOTION C¢32 SM150

HAE 8400 o PROFIBUS Integrated: DP master system [3)

----- & SIMOTION Cx32:2

----- & SIMOTION Cx32:2 5M150
- SINAMICS DCM
B0 SINAMICS G120
B SINAMICS G120C
B0 SINAMICS G120D
B0 SINAMICS G130
E
E
E
E

B3 SINAMIL

L

70 SINAMICS G150
70 SINAMICS GL150
70 SINAMICS GM150
#-C0 SINAMICS 5110
20 SINAMICS 5120

‘@@ 5120CU310DP
g 5120CU310-2DP

| | _>l_I
E S120CU320

=%:
:I:I e B0 SINAMICS 5150

Order nurnber Firrwe. | M. | 1. | Q.| C.. | -0 SINAMICS SL150
LFH FIFF-FPVADFP | BFCS FIFSFR -8 YEZ | F -] SINAMICS SM120
A amoE rmcennt RS & SINUMERIK NX10

£

----- B SINUMERIK Nx10.3

----- B SINUMERIK Nx15 =
- T a1 - B SINUMERIK Nx15.3

Fart 7 e g SINAMICS §

For s FI7E g SINAMICS G130/G150

N AT ] = 03 SHUMERIK -
G Hrg S A £SL3 D40-IMADD-Onws (CU320-2DP, £<|
ST sl 5120) 2

SINAMICS 5120 CU320-2 DF DP slave.
DiriveES/ASIMOTION interface, cyclic and LI

Press F1 to get Help, [ [ Chy 4

2. Keeping the left mouse key pressed, drag the "S120 CU320-2 DP" in the station window to
PROFIBUS (1): DP master system.
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3. After releasing the mouse key, configure the properties of the SINAMICS PROFIBUS
interface:

Properties - PROFIBUS interface SINAMICS ﬂ

General  Parameters |

Address: i

Trangmizzion rate: 12 Mbps

Subnet:

--- hiot networked - e

Froperties... |
[elete |

FROFIBUS(1] 12 Mbps

Cancel Help

4. Confirm with "OK".

In the "Version" selection box, select the firmware version of the Control Unit.

Note

The firmware version must match the version of the CompactFlash card on the
CU320-2 DP. Refer to the upgrade instructions for the versions that have been released for
PLC-controlled drives.

6. Confirm with "OK".

7. In the PROFIBUS DP master system (SINUMERIK NCU) under "Properties" - "Network
settings" — "Options" and under the "Equidistance" tab activate the option "Activate
equidistant bus cycle".

Canstant Bus Cycle Time | Cables |
¥ Activate constant bus cycle time

Optimize DP cycle (and Ti. To if necessany): Becalculate |

— Mumber of PG3/0Ps/TDs etc. on PROFIBUS

Configured: I_D Total: I_D

Time base:

Canstant DP Cyele: | 2,000 s | 0.250 ms Details ... |

[permitted times [me]: 1.500 ... 32.000 ]

i~ Slave Synchronization
¥ Times Ti and To same for all slaves
[otherwize: make setting in slave properties]

Time base:
Time Ti [read in process values): I U.25Uﬁ ms I 0125 s
[permitted times [ms]: 0125 ... 1.000)
Time base:
Time To [output process values): I ‘I.DDDﬁ s I 0125 s
[permitted times [me]: 0.375 ... 1.750]
Cancel Help

CNC Commissioning: NC, PLC, Drive
Commissioning Manual, 06/2019, A5E44860208B AB 267



Configuring PLC-controlled drives
9.2 Configuration via PROFIBUS

8. In the "DP Slave Properties" of the CU320-2 DP under the "Clock synchronization" tab,
activate the option "Synchronize drive to equidistant DP cycle".
General | Configuration  |sachionous Operation |

¥ | Spnctionize diveits equidistant DFE eycle

Metwork, settings in m:

IEquidistant busz cycle activated

Equidistant DP eycle: |2'DDD Diata_Exchange_Time comp. Tdx: IU-DDD

- Factor Grid / baze time [ms]
it R (R N o
Factor Frame / baze time [ms]
. - =l
DF cycle Tdp [ms] |2.nuu IS = - |n.250
Factor Grid / baze time [ms]
Time Ti [mg] =1
[actual value acquisition]: ID'25D = |2 =1 " ID"I &
Time To [ms] Factor Grid / baze time [ms]
ime To [ms —|
[setpoint acceptance]: I‘I — = I8 =1 & ID"I &

Cancel | Help |

9. In the "DP Slave Properties" dialog box, select the "Configuration" tab.

DP slave properties x|

General Configuration | |zochronous Operation I [rata Exchange Broadcast - Overview I

Defaut =
Ohbject Message frame selection Option
1 Standard message frame 2, PZD-454 Mo PROFlzafe
2 Standard message frame 2, PID-404 Mo PROFlzate
3 SIEMENS message frame 390, PZD-2/2 Ll Mo PROFlzafe
[FIEMENS message frame 126, PZD-15M5 -

[FIEMENS message frame 136, PZD-15M9
[CIEMENS message frame 139, PZD 1519
[SIEMENS message frame 220, PZD-10M0
[FIEMENS message frame 352, PZD-6/6 —
[FIEMENS message frame 370, PZD-11 J x
OverviesEnENS message frame 371, PZD-5/8 _’|—

SIEMENS me: & fram 2 -
BRI e fizer ooject | Delete slot |
— Master-slave configuration 3
Master: [2] DP
Statior: SIMUMERIE.

Comment: I =
=

Cancel | Help |

10.Select in the "Overview" the telegrams required for the individual objects (axes and
CU320-2 DP):

"Siemens telegram 2, PZD-4/4" for example, for speed-controlled axes

"Siemens telegram 390, PZD-2/2" for CU320-2 DP

Note
SIEMENS telegram 390 is required for the time stamp of alarms from the PLC.
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11.Change under "Configuration" to the "Details" view in order to display the associated
generated input and output addresses for the individual objects:

DP slave properties x|

General Configuration | |zochronous Operation I [rata Exchange Broadcast - Overview I

Slat Drive PROFIBUS partner -
Type Addr ... Type |PR... [li0&.. |Proce..|L..| Unit |Consiste...
4 Actual value PZD 1 |Input 2 272 --- 4 |Word | Total length
5 Setpoint PZID 1 |Cutput 2 272 4 |Ward | Total lencth
5] Axiz dizconnector
7 Actual value PZD 1 |Input 2 280 4 |Word | Total length
g Setpoint PZID 1 |Cutput 2 280 4 |Ward | Total lencth
g Axiz disconn... T
10 | Actual value PZD 1 |Input 2 288 OB1 P (2 |[Waord | Total lenctt
11 Setpoint PZID 1 |Cutput 2 288 OB1 Pl |2 |Word | Total lencth
12 -
Overviews § Details f [l«] i B
BRIk =zt | Inzert slot | Delete slot |
— Master-slave configuration 3
Master: [2)DP
Statior: SIMUMERIE.
Comment: I ﬂ
Cancel | Help |

12.Confirm with "OK".

To support automatic device commissioning, the input and output addresses must be identical
because the addresses in the PLC program are required for the FB283.
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Result

[Hw Config - [SINUMERIK (Configuration) -- PLC_AXES] =]
E“] Station  Edit  Insert PLC  Wiew Options Window Help _|ﬁ||1|

D220 %8| ee | dalDD 2 e

= Bix|
[¥3.2] Eind | ,,ﬂ ""=!|
CPL 317F-3 Pi FROFIBUS[1): DP-Mastersystem (1] .
Brofile: I Standard j
- SIMOREG ]
{:l SIMOVERT
78 220 SINAMICS

XT50.P1 A
XT50°2 8

----- B SIMOTION Cx32

----- B SIMOTION Cx32 SM150

----- & SIMOTION Cx32:2

----- & SIMOTION Cx32:2 5M150
- SINAMICS DCM

B0 SINAMICS G120

B SINAMICS G120C
B0 SINAMICS G120D
B0 SINAMICS G130
E
E
E
E

Pt 2
MCK 8400 o
0P 8400 =f

HAE 8400 o PROFIBUS Integrated: DP master system [3)

1

B3 SINAMIL

L

/(1] SINAMICS G150
/({1 SINAMICS GL150
(] SINAMICS GM150
7] SINAMICS 5110
=0 SINAMICS 5120
g 5120CU310DP
5120 CUF02DP
5120 CU320

B 5120CU32020P
{0 SINAMICS 5150

N — _’l_l
<m= | (1) 5120 CU320_2 DP

-

Slot M... | Meszage frame selection / default ... | | address | O addr... | Comment -0 SINAMICS SL150

o [ O | Sttt missage fame 2 FED-4Y g - -] SINAMICS SM120

3 D d | Statand message fame 5 FED-448 Aumaw oo 8 SINUMERIK Nx10

F g owed 1 11 o B SINUMERIK Nx10.3

7 | P q St messame fame 2 FED-4Y el I L | R B SINUMERIK NX15

g Dive £ Standiand messams fame 5 D44 TG =0l : B SINUMERIK Nx153

7 || preq F-gg SIMAMICS §

6 | (| v £ SHEMENS s fame S0 FEDEE R E-gg SINAMICS G130/6150 =

77 D ] SHEMENS mossame fame T FZD57 R -0 SINUMERIE,

1z | -3 SIPLINK

13 -3 SIPOS

14 .07 Cmibebiva Mavicas LI

15 £513 040-1MADD-Tsx (CU320-2DF, i’ £<|

5120) =

16 SINAMICS §120 CU320-2 DF DP slave.

17 LI DiriveES/ASIMOTION interface, cyclic and LI
Press F1 to get Help, | | cha

Saving/compiling/loading into the module
Procedure:
1. Select the "Station" » "Save and compile" menu.

2. Click the "Load in module" button to load the configuration to the PLC (Page 65).

In the next step, you create the PLC program.
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9.3 Creating a PLC program

Requirements

This chapter describes the configuration of PLC drives that are not to be operated as NC axes.
The following expansions of the function blocks are required in the PLC program: You will need
additional S7 function blocks from the SINAMICS toolbox = V2.1. This Zip file contains a
manual in several languages.

The SINAMICS Toolbox is available in the Internet at the following link: SINAMICS Toolbox
V2.1 (http://support.automation.siemens.com/\WW/view/en/25166781)

Signals "WR_PZD" and "RD_PZD"
The "WR_PZD" and "RD_PZD" signals for FC70 in the example have the following meaning:

Signal Typ | Typ | Range of values Remark
e e
WR_PzZD || Any | P#Mm.n byte x Target range for process data, master — slave (control words / set-

P#DBno.DBXm.n byte x points)

Here, generally the axis DB is used, i.e. in the pointer, the same DB
number must be specified as formal parameter "NR_ACHS_DB".

The length of the pointer is 30 bytes for Siemens telegram 136.
Any | P#Mm.n byte x Target range for process data, slave —~ master (status words / actual

P#DBno.DBXm.n byte x | Values)

Here, generally the axis DB is used, i.e. in the pointer, the same DB
number must be specified as formal parameter "NR_ACHS_DB".

The length of the pointer is 38 bytes for Siemens telegram 136.

RD_PZD

Example with constant speed (fan, pump)
Procedure:

1. You have already created a project and find yourself on the main screen of the SIMATIC
Manager.

2. Select the "File" - "Open" menu and then click the "User projects" tab.

3. Open the example project and copy the FB283, FC70, DB70 and DB283 blocks as well as
all UDT300xx into your existing project.

4. As the DB70 could be used by another PLC program, rename DB70 as DB111!

5. Create a new FC73. Do not use the FC73 from the SINAMICS toolbox.
In the example, 4000,,, corresponds to the rated speed in drive parameter p2000.
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6. Edit the OB1, FC70 and FC73 blocks in accordance with the following examples.

Example of OB1:

CALL FC70

CALL FC73

Example of FC70:

CALL FB283, DB283

NR ACHS DB := 111

LADDR := 272 //Logical I/0 address
LADDR _DIAG := 8186 //Diagnostic addresses

WR PZD := P#DB111.DBX172.0 Byte 8 //Source range for outputs
RD PZD := P#DB111.DBX212.0 Byte 8 //Target range for inputs
CONSIST := TRUE

RESTART := FALSE

AXIS NO := B#16#3 //Number of the drive object
Example of FC73:

UN E30.0 //E.g. switch for the enable signal
SPB frei

L WHLl6#47E //All enables set

T DB111.DBW172

U E3.7 //MCP reset

= DB111.DBX173.7 //Reset fault memory

BEA

frei:

L W#l6#47E //All enable signals except ON/OFF1

T DB111.DBW172

L W#16#4000 //Rated speed in drive parameter p2000
T DB111.DBW174 //Set speed high

7. You have now finished programming the PLC program. Load the project to the PLC

(Page 87).

8. To synchronize the PLC and NC, a system reset (po) is required:
— NCU: RUN LED is continuously lit green.

— NCU: Status display shows a "6" with a flashing dot.
— SINAMICS CU320-2 DP: LED RDY flashes slowly green (0.5 Hz)

= PLC and NC are in cyclic operation.
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9.4 Commissioning PLC drives
Automatic device configuration

Procedure:

1. Select the "Commissioning" - "Drive system" operating area.

Bus 3, slave 3, ALM_3.3:2 (2), Component Line_Module_2 (2):
206261 + Infeed: Temperature in the line filter permanently too high. -\ HEEP(,,NT
e
A unit configuration must be performed for the drive system (all drive devices).
In doing so, the system automatically switches to the 'Commissioning > drive system > drive devices' dialog.
i | [
Should the unit configuration be performed for all drive devices? 1_
Cancel
v
0K

S R S B B B B

2. Confirm with "OK". You will then be guided through the individual steps of the automatic
device configuration.

3. In the "Machine configuration" overview, press the "Drives without NC assignment" softkey
to display all drive objects:

SIEMENS a;/g;m %
Machine configuration N |
Machine axis Drive Motor
Index Name Type No. Identifier Type Channel
1 X1 Linear 1 SERVO_3.3:3 SRM CHAN1 i [l
[—
2 Y Linear 2 SERVO_3.3:4 SRM CHAN1
3 2 Linear 3 SERV0_3.3:5 SRM CHAN1
4 A1 Linear 4  SERVO_3.3:6 SRM CHAN1
5 B Linear 5  SERV0_3.37 SRHM CHAN1 I::;S:;e
6 Ct Linear 6 SERVO_3.3:8 SRM CHAN1 Dru. without
7 Ut Linear 7 Servo_DP_t SRM CHAN1 HC assign.
8 = Linear 8  Servo_PN_1 SRM CHAN1 F}ETJ?
Seruo_DP_2 SRM 'L‘rl;rsd-
Servo_PN_2 SRM —
Current access level: Manufacturer
v/ e | B¢ |l grtom = B i =chood e e | >
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9.4 Commissioning PLC drives

Diagnostics

The status is likewise displayed in the "Diagnostics" — "Axis diagnostics" — "Service axis"
operating area with the selection "Drives without NC axis assignment".

04/04/19 =
SIEMENS AN ;%g
Service overview n | e
Select: [ Drives uithout NC axis assignment |
1163 | 444 i|r@
On/0ff1 [} o —
Extended
Wiz % 9 selection
0ff3 9 9 -
From drive: Operation enabled [/] [) 59"’_'03
From power supply:Operation enabled 9 9 iy
Service
Operation enabled (/) 9 drive
Pulses enabled 9 9
Drive ready 9 9
Heatsink temperature [/] [)
Pouwer section in i%t limitation 9 9
Motor temperature @ 9
Go to
selection

Bus Axis System Drive
N - diag @ Safety | 15 Trace | i system >
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9.5 Checking the communication to the drive

Check configuration
The PLC alarms of the drives must have an identical time stamp with the NC.

For the configuration in the hardware configuration, define the associated Siemens telegram
390 for the SINAMICS CU. The corresponding logical input and output addresses of this
communication interface are entered in the following machine data item:

e MD13120[n] CONTROL_UNIT_LOGIC_ADDRESS
® MD13120[1]...[5] are reserved for NX expansion modules.

Note

You can view these logical addresses in the HW configuration when configuring the
properties of SINAMICS components under "Details".

Procedure:

1. Check the logical address for SINAMICS CU in the "Commissioning" - "Machine data" »
"General MD" operating area and enter, for example, the following value:
MD13120[6] = 288

2. Press the "Reset (po)" softkey to accept the changed machine data.

This completes the commissioning of the PLC drives.

CNC Commissioning: NC, PLC, Drive
Commissioning Manual, 06/2019, A5E44860208B AB 275



Configuring PLC-controlled drives

9.6 Safety functions for PLC drives

9.6 Safety functions for PLC drives

Introduction

This section only partially describes how a PLC drive can be integrated in a safety-related
application. In this case, the published supplement of the PROFIdrive profile that includes drive-
based safety functions via the PROFIsafe supplement with telegram 30 is used.

Basic procedure
The following steps are necessary to integrate drive-based safety functions:
® Configuration with SIMATIC Manager under HW Config.
® Embedding in safe programmable logic (SPL).

References

For the implementation, reference is made to the following function manuals for safety
functions which are binding for the safety-related version:

¢ SINUMERIK 840D sl Safety Integrated Function Manual

e "Control via PROFIsafe" section in the SINAMICS S120 Safety Integrated (FHS) (https://
support.industry.siemens.com/cs/ww/en/view/109763292) Function Manual

9.6.1 Configuring PROFIsafe

Requirement

In order to configure PROFIsafe, it is necessary that the "S7 Configurations Pack" option is
installed.
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9.6 Safely functions for PLC drives

Configuring the operating sequence for PROFIsafe
Procedure:
1. For this telegram, select the PROFIsafe telegram 30 in the "Option" selection field.

DP slave properties =

[rata Exchange Broadcast - Overview Parameterization I
General Configuration |zochronous Operation
Defaut 1=
Ohbject | Message frame selection Option
1 |Standard message frame 2, PZD-4/4 PROFlzafe message frame SDj
2 |Standard message frame 2, PZD-4/4 o PROFlzate
3 |SIEMENS message frame 390, PZD-212 afe rame S0

FROFIzafe frame 31
FROFlsafe message frame 901

-

overview £ Detailz f 1N [
EHDFIsafe...l Insert object | Delete slot |

r— baster-slave configuration 1

Master: [2] DP
Station: SINUMERIK

=l

Caomment: I =

Cancel | Help |

2. Under the "Details" tab, set the input/output addresses. The PROFIsafe option requires an
additional 6 bytes.

DP slave properties =

[rata Exchange Broadcast - Overview Parameterization I
General Configuration |zochronous Operation
Slat Drrive PROFIBUS partner 1=
Type Addr ... Type PRO..|MD ... Proce.. |L..| Unit |Consiste...
4 PROFlzafe Inputfioutput |2 1] OB1 Pl |66 |Byte  |Taotal length
& Actual value |PZD1 |Input 2 272 (OB Pl (19 [Waord | Total lencth
G Setpoint PZID 1 |Cutput 2 272 |OB1 Pl |15 Word |Taotal length
7 Axiz discon...
g Actual value |PZD1 |Input 2 280 |OB1 Pl (19 [Waord | Total lencth
9 Setpoint PZID 1 |Cutput 2 280 |OB1 Pl |15 Word |Taotal length
10 |Axiz discon...
11 Actual value |PZD1 |Input 2 288 (OB Pl (2 [Waord | Total lencth
12 |Setpoirt PZID A |Cutput 2 288 |OB1 P |2 |[Word |Total length | =
Cwerview § Details £ | N | L’_I

EHDFIsafe...l Imzert slat | [relete slat |

r— baster-slave configuration 1

Master: [2] DP
Station: SINUMERIK

Caomment: I =
=l

Cancel | Help |

3. Click the "PROFlsafe ... " button to set the F parameters.
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4. To change the "F_Dest_Add" parameter, select "F_Dest_Add" in the "Parameter Name"

column and click the "Change value ..." button.

F Parameter |
Parameter name | Walue | Hex | Change value... |
F_SIL siL2
F_CRC_Length 3-Byte-CRC
F_Par_‘ersion 1
F_Source_Add 2002
_ y 200 ca
F_wD_Time 180

Current F parameter CRC [CRCT] hexadecimal:

9FO0

|

Help

Cancel

5. Check the following values/settings:

The value of the "F_Dest_Add" parameter must be entered as a hexadecimal value in

p9610 and p9810 of the corresponding drive (e.g. 200, corresponds to C8,.,).

The value of the "F_Source_Add" must match the other used PROFIsafe modules and

also be entered in MD10385 $MN_PROFISAFE_MASTER_ADRESS.

— It must be ensured that the same source address is set for all PROFIsafe modules.
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Result of the PROFIsafe configuring

FIJ%HW Config - [SINUMERIK {Configuration} -- PLC_AXES] = |EI|1|
E“] Station  Edit  Insert PLC  Wiew Options Window Help - |ﬁ'|1|
D220 %8| ee | dalDD 2 e
- o=l
Eind | nﬂ gr!l
CPU 31753 P FROFIBUS[1): DP-Mastersystem (1] }
Profile: I Standard j
- SIMOREG |
-3 SIMOVERT
AT50 B0 SINAMICS
PR W'l I R e~ — | I & SIMOTION %32
ATBOFER N Fon2 L B SIMOTION £X32 SM150
4 MEKSDs ) B SIMOTION £x32:2
5 e I | B SIMOTION £x32-2 SM150
g A SO0 5 FROFIBUS Intearated: DP master system (3] E-_ SIMAMICS DCM
M -0 SINAMICS G120
-0 SINAMICS G120C
e SINaM! - SINAMICS G120D
m -0 SINAMICS G130
y -0 SINAMICS G150
- -0 SINAMICS GL150
-0 SINAMICS GM150
-0 SINAMICS 5110
210 SINAMICS 5120
g $120CUT0DP
= g S120CUA0-2DFP
4| | _>|_I g S120CU320
------ B 5120003202 0P
-3 SINAMICS S150
:I:I I SRLEL R -0 SINAMICS SL150
% Module Meszage frame selection / default ... | l addrezz | O addr... | Com... -0 SINAMICS SM120
4 | Aramats M AROF mesags fams 20 as __|aF 7y 10 T A @ SINUMERIK NX10
7 || Do Dats | SEMENS meveage fame 2 FED-47S ] I I (| T A @ SINUMERIK NX10.3
& || Dre Data | SIEMENS siewsae frame 5 FED-974 mmaw | % g::mgg:i m: ,
= e | | | S :
& ||A Do Data | SEMENS messags fame £ FED-44 AT G-y SINAMICS 5
5 ||A Do Dare | SEMENS messags fame £ FED-44 AT E-@ SINAMICS G130/G150 e
71 BT - SINUMERIK
77 [ Drve Dats | SENENS message fame 20 DAY | 20659 &0 SIPLINK
77 [ Drve Dats | SIENENS message fame 200 DT 0.2 -0 5IP0S =
13 .07 Cmibebiva Mavicas
o B5L3 040-1MA00-Oxsx (CU320-2DP, i’ E
5120)
15 SINAMICS 5120 CU320-2 DP DP slave.
1R LI DriveES/ASIMOTION interface, cyclic LI
Press F1 to get Help, [ [ [ 4
9.6.2 Example: Embedding in safe programmable logic (SPL)

Introduction

The following machine data and files must be taken into account when embedding telegram 30
in a safe programmable logic:

e NC machine data
® Drive machine data
e "safe.SPF" file

® PLC program expansion
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NC machine data

The SPL PROFIsafe configuration for the basic safety functions STO without SSI are then
shown:

Archive excerpt Comment

CHANDATA (1)
N10385 $MN_PROFISAFE_MASTER ADDRESS='H50007d2’

N10386 $MN_PROFISAFE_IN_ADDRESS[0]='H50000c8' ;=> entry from HW Config
N10387 $MN PROFISAFE_OUT ADDRESS[0]='H50000c8' ;=> entry from HW Config
N10390 $MN_PROFISAFE_IN_ASSIGN[0]=9011 ;=> INSE[9] for S _STW1.0 No Safe Torque Off

;=> INSE[10] for S_STW1l.1l No Safe Stop 1
;=> INSE[11l] for S_STW1.7 INTERNAL EVENT_ ACK

; No extended functions

N10400 $MN_PROFISAFE_OUT_ASSIGN[0]=9011 ;=> OUTSE[9] for S_ZSW1.0 Power removed
;=> OUTSE[10] for S_ZSWl.l1l Safe Stop 1 not active
;=> OUTSE[11l] for S_ZSW1.7 INTERNAL EVENT

; No extended functions

N13300 $MN_PROFISAFE_IN FILTER[0]='H83'

N13320 $MN PROFISAFE OUT FILTER[0]='H83'

Drive machine data
Values that have been added as a result of telegram 30:
® p9601=p9801=0x8
® p9610=p9810=0xC8

"safe.SPF" file:
Program example Comment
IDS = 40 DO $A OUTSE[09] = SA INSE[2] ;If the cover is locked then deselect STO
IDS = 41 DO $SA OUTSE[10] = SA INSE[2] ;If the cover is locked then deselect SS1

PLC program extension:

Program example Comment

U "SPL".SPL_DATA.INSEP[2]; // => cover switch locked?

= "SPL".SPL DATA.OUTSEP[9]; // S$A OUTSE[9] =1 => Deselect STO
= "SPL".SPL DATA.OUTSEP[10]; // S$A OUTSE[10] =1 => Deselect SS1

//Enable signal OFF1l set:

UN "SPL".SPL_DATA.INSEP[9]; // => No STO?
UN "SPL".SPLfDATA.INSEP[lO]; // => No SS17?
U E 0.0; // only if OFFl is also requested via switch
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| Program example Comment

|= "CU320 A".Speed Control.WR PZD DREHZAHL.STWl.Ausl ;

CNC Commissioning: NC, PLC, Drive
Commissioning Manual, 06/2019, A5E44860208B AB 281



Configuring PLC-controlled drives

9.6 Safety functions for PLC drives

CNC Commissioning: NC, PLC, Drive
282 Commissioning Manual, 06/2019, A5E44860208B AB



Drive tuning 1

10.1

Precondition

Tuning procedure

Once the drives have been commissioned and the axes assigned, you must start tuning the
particular machine or a machine type.

® The commissioning of the drives has been completed.

® The topology has been checked and is OK.

Tuning procedure

References

Depending on the requirements, the following tuning procedure is recommended: Procedure
when tuning axes and drives (Page 26)

Especially efficient procedure: Tuning, utilizing all default settings of the automatic servo tuning:
® Example: How to tune the X1 axis (Page 293)

® Example: How to tune the Z1 axis (Page 297)

® Example: This is how you start to tune the path interpolation (Page 300)

Procedure for experts:

® Tuning using the automatic servo tuning with manual parameter settings:
Example for experts: Axis tuning (Page 307)

® Tuning using measuring functions and manual parameter settings of the position controller,
speed controller and current controller:

— Example: Setting the filter for the following error (speed control loop) (Page 319)
— Examples for the measuring methods (position control loop) (Page 323)

— Example, function generator: Speed setpoint after the filter (Page 327)

i The SINUMERIK Operate Online Help provides more detailed, context-related in-
formation on the parameterization of the "Automatic Servo Tuning".

Further information can be found in the Basic Functions (A3), (G2) (https://
support.industry.siemens.com/cs/de/en/view/109763231) Function Manual
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10.2 Function overview for the tuning
10.2 Function overview for the tuning

Commissioning - Tuning/test
The following functions are available to support the commissioning:
e Automatic servo tuning

® Measuring functions (Page 311) (current control loop, speed control loop, position control
loop)

® Function generator (Page 325)

e Circularity test (Page 330)

® Characteristic curves for the hydraulic module (if present)
e Active filters (Page 329)

Auto servo tuning: Axis selection AX1:MX1
Channel 1 Axes

@ AX1:MX1

O ax2:MM

O AX3:M21

O AX4:MA1

O AX5:MB1

Interp.
path

Auto servo
tuning

Current Circular.
contr.loop test

Figure 10-1  Example: "Automatic servo tuning"

generator

Diagnosis — Trace

With the "Trace (Page 159)" function, you select the NC variables, PLC variables or drive
variables whose signal chart is to be visualized:

e Trace for PLC/NC//servo variables
Recording and graphical representation of the signal values with respect to time, such as
actual position value, following error, etc.

® Trace for drive variables
Recording and graphical representation of the signal values with respect to time from the
drive system, such as e.g. speed actual value, current actual value etc.
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10.3 Automatic servo tuning

Which functions are available?

The following options are available for automatically tuning an axis:

Selection of an individual axis for tuning
Selection of a strategy from many options
Reconfiguration of measurement conditions
Chart display and activity log for tuning process

Display of the measured frequency responses (speed control system) and the calculated
frequency responses (open circuit, closed control loop)

Checking and processing the tuning results for speed and position controller: The response
of the control loop is simulated on the basis of the frequency response and displayed in the
bode diagram.

Accept or reject the results of the tuning

The function "Automatic servo tuning" is started in the operating area "Commissioning"
- "Automatic servo tuning", and can be used for all servo and direct drives.

Interpolation axes

For axes which make up an interpolation group, additional tuning steps should be undertaken,
e.g..

Path interpolation (Page 300) with the automatic servo tuning.
Circularity test (Page 330)
Adjust servo gain factor.

When using feedforward control, transfer equivalent time constants of the slowest axis
(highest value) in all interpolating axes.

10.3.1 Setting the options for the measurement procedure

Options in JOG mode

In the first step, press the "Options" softkey to set the general behavior for automatic servo
tuning.

For a predominantly automatic sequence in the JOG mode the following selection is
recommended, utilizing all automatic sequences and settings:
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11727117 Et o
SIEMENS R | B

Clear
history

Auto servo tuning: Options

HMI Options with AST

+!Only one NC START needed for each set of measurement movements
+ Automatically start measurements
! Automatically accept measurements
+ Automatically accept controller data
v Automatically perform MCP RESET data activation
~ Automatically save drive hoot files
Enable strategy selection during tuning
! Perform preliminary measurements to determine excitation levels

lgnore all measurement warnings

Function
generator

Condition for AUTO mode

Software option
In order to use this function a license is required for the following option: "Call AST
from the part program" (6FC5800-0_S10-0YBO)

11/23/17]
SIEMENS 4:’1 n':rn n%
(#:[:] § Auto servo tuning: Options Clear
history

AST call by part program

* Remote HMI (ncut)
HMI Options with AST

Only one NC START needed for each set of measurement movements
|| Automatically start measurements
[ |Automatically accept measurements
|| Automatically accept controller data
[ |Automatically perform MCP RESET data activation
|| Automatically save drive boot files
|| Enable strategy selection during tuning
iv|Perform preliminary measurements to determine excitation levels
|| Disable gantry consistency check
Ignore all measurement warnings

Current
contr.loop

Funetion Auto servo
generator tuning

Position
contr.loop

Speed

contr.loop
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With the option "Assign this HMI for "Call AST from the part program™, you select SINUMERIK
Operate to perform the automatic servo tuning in the AUTO mode:

U If this option is selected, the current SINUMERIK Operate performs the automatic servo
tuning.

e [ If this option is not selected, a different SINUMERIK Operate performs the automatic
servo tuning.

Sequence in AUTO mode

As a result of the changing load, for direct drives (e.g. torque motors) it may be necessary to
tune the axis involved for each new workpiece size or clamping device.

Standard cycles (CYCLE751...759) are available, that machine OEMs can use in a
manufacturer cycle. The automatic servo tuning can be parameterized and started using the
cycles. The previous settings and results from the automatic servo tuning can be employed,
using SINUMERIK Operate. The machine manufacturer provides the machine operator with a
manufacturer's cycle, which includes the appropriate commands. This means that after
retuning, an end user can insert a manufacturer's cycle in his part program, which performs the
tuning and selects the appropriate data sets. The part program does not have to be interrupted
for the retuning.

The following settings must be made by the machine manufacturer so that the cycle call for the
automatic servo tuning from the part program functions at the end user.

e The instance of SINUMERIK Operate on which the cycles are executed has been selected.

e The XML files with the appropriate tuning settings for the respective axis, which are required
by the cycles, are available.

® The manufacturer cycles are available, and when required a parameter set switchover is set
up.

References

Description of the cycles and syntax in the "Automatic Retuning" Chapter in the Special
Functions (T4) (https://support.industry.siemens.com/cs/de/en/view/109763229) Function
Manual
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10.3 Automatic servo tuning
10.3.2 Selecting the tuning strategy

Default setting for "Axis" strategy

Select a tuning strategy for axis, speed controller and position controller with the "Select
strategy >" softkey. It is recommended to apply strategies 102, 303 and 203:

SIEMENS

(v, 1l Auto servo tuning: Predefined strategy selection

Strategy: Axis

102. Measure and retune speed and pos ctrl

Perform preliminary measurements
to determine excitation levels:

Deactivate unsupported controller
features on NC and drives:
Measure smoothed speed step for mechanics modeling:
Measure speed plant:
Assure measurement quality:
Measure speed plant reduced bandwidth:
Assure measurement quality:
Measure speed loop for speed controller plant model:
Assure measurement quality:
Retune speed controller:
Measure speed loop for verification:
Measure mechanical system:
Assure measurement quality:
Measure the closed position loop and
derive the mechanical response.:
Retune position controller:

Current
contrloop

Speed

contrloop

Function
generator

Position
contrloop

Circular.
test

AX1:MX1

Auto servo
tuning

Figure 10-2

"Strategy: axis" - default setting 102

For the "Axis" strategy, select which controller should be tuned. When doing this, the tuned,
closed control loop can be measured to check the results. When selecting the "User-defined
strategy (108)" for the axis, all the options are active and can be set:

SIEMENS

(v, 1.kl Auto servo tuning: Predefined strategy selection

Strategy: Axis

Custom strategy (108)
Perform preliminary measurements
to determine excitation levels:

Deactivate unsupported controller
features on NC and drives:

Measure smoothed speed step for mechanics modeling:
Measure speed plant:
Assure measurement quality:
Measure speed plant reduced bandwidth:
Assure measurement quality:
Measure speed loop for speed controller plant model:
Assure measurement quality:
Retune speed controller:
Measure speed loop for verification:
Measure mechanical system:
Assure measurement quality:
Measure the closed position loop and
derive the mechanical response.:
Retune position controller:

Current Speed Position Function Circular.

contrloop | contrloop | conirloop | generator

288

test

1/27/17]
9:42 AM

AX1:MX1

JOG

Active Auto servo
filters tuning
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Figure 10-3

"Strategy: axis" - example (108)

10.3 Automatic servo tuning

Further strategies are available in the selection list and can be combined with a tuning
objective. The "Adapt strategy" softkey can be used to activate and set the individual options.

Example for "Speed": Strategy 303

SIEMENS

(v, 1.1l Auto servo tuning: Predefined strategy selection

Strategy: Speed loop

Tuning objective:

Moderate responsiveness

Auto servo
tuning

Tuning aggressiveness: 0.5
Target gain margin: 10/dB
Target phase margin: 45°
Reference model active:
Maximum bandwidth: 100 Hz n
Inform if bandwidth has not been achieved:
Min integral time Tn: 0.01s
Use attenuation in current filter:
Minimum pole or zero frequency: 15Hz
Current setpoint filter (1-4):
Index Filter Res

1 Low—pass (PT2) v

Frequency 2000 Hz
Damping | 0.7071|

2 Not used v

3 Not used b -
- P

Current Speed Position Function Circular. Active
contrloop | contrloop | contrloop | generator test filters

Figure 10-4  "Strategy: n/v controller" - example
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290

The most important settings are: Tuning aggressiveness and minimum integral time Tn.

® Tuning aggressiveness:

This parameter determines the setting of Kp and Tn based on stability limits. The phase
margin and amplitude margin values are pre-assigned according to this setting.

— Default setting = 0.5
— Min = 0 [maximum stability]
— Max =1 [maximum aggressiveness]

Minimum integral time Tn:

This parameter prevents automatic servo tuning from setting the integrator time of the speed
control loop too low. If the automatic servo tuning sets a value lower than this parameter has
set, the actual value used will be limited to the value set by the minimum integral time Tn.
A higher integral time ensures a more rugged closed-loop control if changes to the weight
or the moment of inertia are expected. This is recommended for direct drives and main
spindles of turning machines.

— Default setting = 10 ms
- Min=0.5ms
- Max =100 ms

Pole/zero point identification as from frequency:

This parameter sets the lower limit value of the frequency range, through which the
automatic servo tuning searches for natural frequency modes: Pole and zero points on the
controlled system. This parameter is intended to prevent measurement noise in the low
frequency range being incorrectly marked as the pole or zero position. The frequencies
identified as pole or zero positions play a role in the estimation of the total inertia of the axis.
For this reason, it is important that the lowest natural frequency of the axis is correctly
identified by the automatic servo tuning.

On large machines with low frequency vibration modes, it may be necessary to reduce the
15 Hz default value of this parameter. The reduction of this parameter may have to be
accompanied by a reduction in the bandwidth of the measurement of the speed-controlled
system.

Default setting: 15 Hz
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Example for "Position": Strategy 203

1/23/17]
SIEMENS 413 PM

JOG

(v, 1.1l Auto servo tuning: Predefined strategy selection AX1:MX1

Strategy: Position loop
203. Maximize Ku with NO speed setpoint filter and FFL)

Tuning objective: \ Moderate responsiveness
DSC active:

Kv reduction factor: 8.6

Ku upper limit: 3 1000/min

Feed forward type: Torque v

Max Speed FFU Delay: s

FFUW always active:

Kv max method: Standard hd

Impose target total time constant:

Jerk filter: Keep existing filter ~

Check validity Axis Drive ratio:
Speed setpoint filter (1-2):

Index Filter Res
1 Not used hd
2 Not used =
[~ ]
Current Speed Position Function Circular.
contrloop | contrloop | contrloop | generator test

Figure 10-5  "Strategy: Position control loop" - example

The value for reducing the servo gain factor and its upper limit depend on the selected tuning
objective.

® Reduce servo gain factor
The maximum servo gain factor is calculated from the automatic servo tuning; in the
process, no overshoot is allowed with the position controller. The maximum servo gain
factor is the value that does not result in any overshoot. The maximum servo gain factor can
be reduced to increase ruggedness against mechanical changes. A reserve of 40% is set
for the tuning objective "moderate responsiveness". Furthermore, the servo gain factor is
limited to 4 mm/min.

— Default setting = 0.6
- Min=0.1
— Max =1 (no reduction)

® Feedforward control mode: Torque feedforward control is recommended.
When telegram 136 is used, the torque feedforward control allows the highest contour
precision to be achieved.

Tuning objective

The default settings for speed and position controllers are adapted by selecting the tuning
objective.

Moderate responsiveness T|

Maximum responsiveness

Moderate responsiveness
Conservative / robust
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292

¢ Maximum responsiveness:

The speed and position controller gain (servo gain factor) is tuned with maximum values and
minimum ruggedness.

Application: High-speed machining with maximum suppression of all disturbing forces such
as friction, teeth of the drive belt, strong cutting forces, when machining titanium, for
example. Recommended for high-speed machining with linear motors.

Condition: The machine must have a rigid design; the dynamic masses do not change
significantly.

Moderate responsiveness (= default):

This controller dynamic response is sufficient for the majority of machines and applications.
The setting is more rugged than "Maximum responsiveness".

Application: The inertia or the load mass of the axes does not change much and therefore
this setting is suitable for numerous applications.

Conservative/robust responsiveness:

Only weak control gains are selected in order to ensure as high a level of ruggedness as
possible.

The speed controller is tuned so that it achieves maximum damping to prevent oscillations
and to achieve good position controller gain.

Application: Recommended for machines on which the mechanical axis system or the load
mass can change significantly. Also suitable for axes that respond with oscillations, e.g.
main spindles on turning machines or large axes with high load mass.

Recommended for applications with low requirements on the machining time.
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10.3.3 Example: How to tune the X1 axis

Requirement

This example shows how to tune the X1 axis using the "Automatic servo tuning" function. In this
case, the following machine configuration is assumed:

Machine configuration

Machine Axis Drive Motor
Index Name Tupe No. Identifier Tupe Channel
1 X Linear 2 SERUO_3.3:4 SAM GHAN1
2 Y1 Linear 3 SERUO_3.3:5 SAM GHAN1 Change
language
3 2 Linear 4 SERUO_3.3:6 SAM GHAN1
4 Spindle S1 1 SERU0_3.3:3 ARM CHAN1 -
5 Bi Linear 5 SERUO_3.3:7 SAM GHAN1

{po)
Pass-
word

== Mach. i * Drive = System 7, Optim./
| data ! NE system Q HML ] P - ot /&j test
/\ WARNING

Gurrent access level: Manufacturer

Avoiding unwanted axis movements

Automatic servo tuning is based on the analysis of measurements. These measurements
require the axis to move.

Ensure that all axes are in a safe position and no collisions will occur during the traversing
motion that is required.

Number of measurements
For tuning purposes, the following measurements are taken with the speed controller:
Speed controlled system:
® Overall bandwidth: Preliminary measurement in both directions
® Overall bandwidth: Measurement in both directions
® Reduced bandwidth: Preliminary measurement in both directions
® Reduced bandwidth: Measurement in both directions
Mechanical system motor to DMS:

® Measurement in both directions

CNC Commissioning: NC, PLC, Drive
Commissioning Manual, 06/2019, A5E44860208B AB 293



Drive tuning

10.3 Automatic servo tuning

Tuning the X1 axis
Procedure:
1. Select the X1 axis in the "Axis selection" dialog.
Check the options set: "Options" softkey.
Use the preset tuning strategy: "Select strategy" softkey.

Check that the tuning objective "Normal responsiveness" is selected.

o > 0D

Start the measurement with the "Tune" softkey.

Auto servo tuning: Axes parking position

Current i Lower limit

4.617 —te+8 [ & l{e+p8
0.000 —te+08 [ ¥ l{e+p8
285.684 —te+08 [ ¥ l{e+p8
137.231 —te+08 [ ¥ l{e+p8
14.080 —te+08 [ ¥ l{e+p8

6. Confirm with "OK".
7. Follow the prompts on the screen and press NC START.

Measurement

Confirm the start of the measurement in channel 1
(CHAN1) with NC START on the machine control panel.

Press NC START to continue, or press MCP Reset to cancel
the measurement.
(A canceled measurement can be reparameterized and
restarted.)

8. Two measurements are taken each time to tune the axis.
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9. Before the measurements are taken, you will be prompted to press NC start. After the
successful completion of the measurements, the tuned values of the parameters are output:
"Speed controller" softkey to check the speed controller parameters.

Auto servo tuning: Controller review AX1:MX1

Position loop

Channel: 1 Drive data set: DDS@

Axis: AX1:MX1 Axis param set: 1

Parameter Manual  Auto tuned  Original  Unit
Kuv factor: 4 4 41608,/ min
Feed forward tupe: Torgue E Torque Torque

Curr ctrl EQ time for Torque FFLJ: 7.941e-4| 7.941e-4 8.295e-4s
Curr ctrl EQ time MD32808: 7.941e-4 7.941e-4 8.295%e4s
Spd FFL branch delay time: B ) Bls
Inertia for torque FFLJ): 0.082315| 0.882315 0.88235 kgm?
Interpolation speed pre—control: Linear E Linear Linear
Interpolation supplementary torque: off |~ Off Off

DSC active:

8 [~ @ 1
Speed setpoint filter (1-2):
Index Manual Auto tuned Original
1 Not used [~ Not used v Not used v
2 Not used [~ Not used v Not used v

10.1f you agree with the tuned values, confirm with the "Accept" softkey.
11.0R: Enter suitable values in the "Manual" column.

12.After accepting the measurement results, tuning is complete.

Auto servo tuning: Progress AX1:MX1
Plant smoothing
Ualidate position controller model data
Max Kv
Select equivalence time for speed feed forward
Configure torque feed forward
Set feed forward type
End strategy
Activate the position controller data
Processing Position loop controller for review
Controller(s) accepted by user
Finalize controllers
End strategy
Saving drive object parameters
Tuning finished
Steps to setup interpolation path group:
1. Tune each axis in the interpolation path group
2. From the axis selection screen, press the "Interp. path" softkey
3. Edit and tune the interpolation path
4. Ensure that Axis MD32636 MA_FFL_ACTIVATION_MODE matches for every interpolating 2

[ ] ] =]

13.After completion of the measurement, you can display the complete tuning log: "Tuning log"
softkey.
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X1 axis result

After confirming with "OK", you get the following result:

Auto servo tuning: Axis selection AX1:MX1

Channel 1 Axes

O AX2:MY1
O AX3:MZ21
O px4:Mat
O AX5:MB1

Auto servo
tuning

Current Speed Position
conirloop | conirloop | contrloop

Figure 10-6 X1 axis: Tuned
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10.3.4 Example: How to tune the Z1 axis

Tuning the Z1 axis
Procedure:

1. Select the Z1 axis in the "Axis selection" dialog.

w\

Auto servo tuning: Axis selection

AX3:M21

Select
strategy
Load axis

data
activity log

Interp.

path

Auto servo
tuning

Channel 1 Axes
O AX1:MX1 Tuned: 12/19/13 11:34:55 AM
O AX2:MY1
@ AX3:M21

O px4:Mat
O AX5:MB1

Circular.
test

contrloop | contrloop | contrloop | generator

2. The options and strategy that are set continue to be valid.

3. Start the measurement with the "Tune" softkey.

Auto servo tuning: Axes parking position
Current i Lower limit
4.693 —te+08 [ & l{e+p8
0.000 —te+08 [ ¥ l{e+p8
285.684 I —te+8 [ & l{e+p8
137.231 —te+08 [ ¥ l{e+p8
14.080 —te+08 [ ¥ l{e+p8

4. Confirm with "OK".
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5. Follow the prompts on the screen and press NC START.

Measurement

Confirm the start of the measurement in channel 1
(CHAN1) with NC START on the machine control panel.

Press NC START to continue, or press MCP Reset to cancel
the measurement.

(A canceled measurement can be reparameterized and
restarted.)

6. Two measurements are taken each time to tune the axis.

7. Before the measurements are taken, you will be prompted to press NC START. After the
successful completion of the measurements, the values of the parameters are output:

Auto servo tuning: Controller review

Position loop
Channel: 1 Drive data set:
Axis: AX3:M21 Axis param set: 1
Parameter Manual  Auto tuned
Ku factor: 4
Feed forward tupe: Torque E Torque
Curr ctrl EQ time for Torque FFLJ: 4.466e—4| 4.466e—4
Curr ctrl EQ time MD32860: 4.466e—4| 4.466e—4
Spd FFL branch delay time: )
Inertia for torque FFLJ): 0.08147 0.08147
Interpolation speed pre—control: Linear E Linear
Interpolation supplementary torque: Off Off
DSC active:
B )

Speed setpoint filter (1-2):
Index Manual Auto tuned

1 Not used [~ Not used

2 Not used [~ Not used

DDS8

AX3:M21 [ )

ctrl

Original ~ Unit
3 /1808/min
Torque
be—4s
be—4s
Bs
0.08147 kgm?
Linear
Off
)

Original
Mot used ~
Mot used ~

8. If you agree with the tuned values, confirm with the "Accept" softkey.

9. OR: Enter new values manually and repeat the measurements.

208
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10.After accepting the measurement results, tuning is complete.

AX3:M21

Auto servo tuning: Progress
Plant smoothing
Ualidate position controller model data
Max Kv
Select equivalence time for speed feed forward
Configure torque feed forward
Set feed forward type

End strategy
Activate the position controller data
Processing Position loop controller for review
Controller(s) accepted by user
Finalize controllers
End strategy
Saving drive object parameters

Tuning finished

Steps to setup interpolation path group:

1. Tune each axis in the interpolation path group

2. From the axis selection screen, press the "Interp. path" softkey

3. Edit and tune the interpolation path

4. Ensure that Axis MD32636 MA_FFL_ACTIVATION_MODE matches for every interpolating 2

[] ] ] =]

11.After completion of the measurement, you can display the complete tuning log: "Tuning log"
softkey.

Z1 axis result

After confirming with "OK", you get the following result:

Auto servo tuning: Axis selection AX3:M21
Channel 1 Axes

O AX1:MX1 Tuned: 12/19/13 11:34:55 AM

O AX2:MY1

@ AX3:M21 Tuned: 12/19/13 11:42:36 AM

O AX4:MA1

O AX5:MB1

Interp.
path

Auto servo
tuning

Circular.
test

contrloop | contrloop | contrloop | generator
Figure 10-7  Z1 axis: Tuned
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10.3.5 Example: This is how you start to tune the path interpolation

Interpolation of the axes

Procedure:

1. Press the "Interpolation path" softkey to tune the X1 and Z1 axes.

w\

Auto servo tuning: Interpolation paths

Circular.
contrloop | contrloop | contrloop | generator test

2. Press the "Select strategy" softkey to check the strategy for the interpolation. We
recommend that you use strategy 1105:

Auto servo tuning: Interpolation path strategy selection

1105, Path optimization with dynamics matching element (recommended)
Dynamics matching strategy:  Use dynamic match fiters [~ |
‘Match equiv time delay for FFW:
[FFW always active:

OoooREO

Impose target total time constant:

Show
activity log

‘/

OK
Current Speed Position Function Circular. Active Auto servo
conttloop | contrloop | contiloop | generator test fitters tuning

The following parameters are adapted:
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— The dynamic adaptation in MD32900 $MA_DYN_MATCH_ENABLE=1 is active.
— The feedforward control is always active.
3. Confirm with "OK". This starts the tuning.
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4. After the "Path interpolation tuning completed" message is output, confirm with "OK".
Then you can switch back and forth between the parameter view (softkey: "Parameters")
and the graphical view (softkey: "Bode diagrams").

Auto servo tuning: Interpolation path review

Channel 1 Path

Path optimal:

Parameter AX1:X1 AX3:21  Unit
Kuv factor: 4 4/1/min
Proportional gain Kp: 1.455 0.9236 |Nms/rad
Kp/inertia: 628.3 628.31/s
Integral time Tn: 8.81 8.01s
Reference model active:

Reference model frequency: 139.3 159.5 Hz
DSC active:

Feed forward tupe: Torque |~ | Torque |~

Curr ctrl EQ time for Torque FFLJ: 7.941e-4| 7.941e-45
Curr ctrl EQ time MD32860: 7.941e-4| 7.941e-4s

Spd FFU branch delay time: 8 Bs
|i||nrp|iaﬁm speed pre—control: Linear |~ | Linear |~
Interpolation supplementary torque: | Off |~ Off |-

Axis optimal:

Parameter

Figure 10-8  Parameter view

Auto servo tuning: Interpolation path review

Channel 1 Path
Amplitude (dB) / Phase (°) vs. Hz
28

[}

-28

-48

il
138

tuning

Figure 10-9  Graphic view

With the " >>" softkey, you can switch the vertical softkey bar to access the following
selection:

— Softkey: "Retune"

— Softkey: "Back to tuned"
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— Softkey: "Back to axis tuning"
— Softkey: "<<"
— Softkey: "Save to file"

10.3 Automatic servo tuning

To save the tuning data in a file, press "Save to file": An XML file is created.

N | B

HUto Servo g erpolaton patl

Position loop Path optimal
Loaded file: AST_AX1_X1_2011882480182E092E09.xml p
Axis: AX1:X1
Parameter Manual  Auto tuned  Original  Unit
Kuv factor: 4 4 4 1/min
Feed forward tupe: Torque [~ | Torgue Torque
Curr ctrl EQ time for Torque FFL): 7.941e-4| 7.941e-4 8.295%e4s
Curr ctrl EQ time MD32860: 7.941e-4 7.941e-4 8.295%e4s
Spd FFL branch delay time: B ) Bls
Inertia for torque FFL: 0.082315| 0.882315 0.88235 kgm?
|hinrp|iaﬁm speed pre—control: Linear [~ | Linear Linear
Interpolation supplementary torque: | Off |~  Off Off
DSC active:
| ' ] 1
Speed setpoint filter (1-2):
Index Manual Auto tuned Original
1 Not used v Not used v Not used v
2 Not used v Not used v Not used v

— Softkey: "Generate report"

12/19/13
12:86 PM

Speed

cirl

Bode plots

Axis

optimal

P)

Close

To create areport, press "Generate report (Page 304)": Areportis created in RTF format.

5. To exit the interpolation process, press "Close".

This message indicates that more axes must be tuned to provide a regular interpolation result:

Automat. servo tuning

NOTE: The correct matching of the axes for the path interpolation
requires additional measures after completion of the automatic
tuning of all axes.

Further details in the log.
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Result
If you want to accept the interpolation result, confirm with "Accept". "Cancel" will start the
interpolation again.
Auto servo tuning: Interpolation paths
©Channel 1 Path  Tuned: 12/19/13 11:59:36 AM
@ AX1:MX1 Tuned: 12/19/13 11:34:55 AM
AX2:MY1
@ AX3:M21 Tuned: 12/19/13 11:42:36 AM
AX4:MAT
AX5:MB1
Circular.
contrloop | contrloop | contrloop | generator test
To check which values the parameters have been set to for tuning purposes, press "<< Back".
10.3.6 Example of a report
Logging the result

The following logs can be generated to document the tuning results, i.e. parameters and
diagrams:

® The interpolation result can be saved as an XML file: "Save to file" softkey.

® A report can also be created in RTF format: "Generate report" softkey.

Example of a report

The report is output in the language set on the control system:

Machine

Date of the session 2012-07-02

Time of the session 14:58:42

Machine axis name Z1

SAT version 451.0.2

Serial number 112009D1008M1905
Date of the report 2012-07-02

CNC Commissioning: NC, PLC, Drive
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15:07:56
AST_AX3_71_112009D1008M1905.xml

Time of the report
XML file

Position controller: Bode diagrams

Amplitude (dB) / Phase (") vs. Hz

1353

=g S P ————
85 1.8

Optimal standalone:

--- (violet) Calc. closed Position control loop without FFW
--- (blue) Measured position control loop
Parameter Optimal stand- | Optimal self-opti- | Initial platform configu-
alone mized stand- ration
alone axis
Servo gain factor 5.154 5.154 6 rem
Feedforward control mode Torque Torque Off
Equivalent time for FFW 0.001459 0.001459 s
Feeder delay time for speed 0.0004588 0.0004588 s
feedforward control
Moment of inertia for torque 0.0002772 0.0002772 0 kgm?
feedforward control
DSC active Correct Correct Correct
Estimated dead time 0.000125 0.000125 0.000125 s
Update date 0.002 0.002 0.002 s
Optimal standalone: Frequency |XX_Dfilter | Counterfre- | Counter at- | Res. |Act.
amping quency tenuation
DS PT1 3999
DS PT1 3999
CNC Commissioning: NC, PLC, Drive
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Optimal self-optimized Frequency | XX_Dfilter | Counter fre- | Counter at- | Res. |Act.
standalone axis: amping quency tenuation
None

Initial platform configura- | Frequency | XX_D filter | Counter fre- | Counter at- | Res. | Act.
tion: amping quency tenuation

None

Speed controller: Bode diagrams

Amplitude (dB) / Phase (*) vs. Hz
29-

-1352

[ 18 5 1 50 188 see 1oem

Optimal standalone:

--- (violet) Closed speed control loop calculated
--- (blue) Closed speed control loop measured
Parameter Optimal stand- | Optimal self-opti- Initial platform con-
alone mized standalone | figuration

axis
Proportional gain Kp 0.09246 0.09246 0.2 Nms/rad
Integral time Tn 0.007639 0.007639 0.05 s
Reference model active Correct Correct Incorrect
Frequency reference model 7712 7712 0 Hz
Damping reference model 0.7071 0.7071 1 s
Dead time reference model 0 0 0 s
Actual speed value smooth- 0 0 0 kgm?
ing time
Motor moment of inertia 2.7e-05 2.7e-05 2.7e-05 kgm?
Update date 0.000125 0.000125 0.000125 s
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Optimal standalone: Frequency |XX_Dfilter | Counterfre- | Counter at- | Res. |Act.
amping quency tenuation
SW PT2 2000 0.707 X X
SwW Second order 540.1 0.7071 540.1 0.04158 X
SW Second order 1213 0.4158 1213 0.172 X
SW PT2 387 0.707 X
Optimal self-optimized Frequency |XX_Dfilter | Counter fre- | Counter at- | Res. |Act.
standalone axis: amping quency tenuation
SwW PT2 2000 0.707 X X
SW Second order 540.1 0.7071 540.1 0.04158 X
SW Second order 1213 0.4158 1213 0.172 X
SwW PT2 387 0.707 X
Initial platform configura- | Frequency | XX_D filter | Counter fre- | Counter at- | Res. |Act.
tion: amping quency tenuation
SW | Second order 500 2.182 550 0.1093 X X
10.3.7 Example for experts: Axis tuning

Axis: User-specific strategy (108)

Perform preliminary measurement to determine the excitation O
Deactivate controller properties that are not supported in the NC and drive
Measure smoothed speed setpoint step to generate a mechanical model O
Measure speed-controlled system
| Check the measured data quality v
Measure speed-controlled system with reduced bandwidth O >
| Check the measured data quality
Measure speed control loop for speed controller-controlled system model >
| Check the measured data quality
Tune the speed controller O
Measure speed control loop for checking >
| Check the measured data quality
Measure mechanical system >
| Check the measured data quality
Tune the position controller >
| Check the measured data quality v
Control measurement position control loop >
| Check the measured data quality
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Manual setting of the measurement parameters

308

The tuning objective can be directly entered in "Speed" or "Position". Alternatively, a predefined
strategy (102, etc.) can be selected, accepted with "Adapt strategy" and then changes can be
made.

By activating the checkbox, the commissioning engineer selects the individual steps for
measuring and tuning. Several steps are interdependent: For instance, the speed-controlled
system must always be measured before tuning the speed controller. All checkboxes which
result in a measurement are marked with an arrow. Additional default settings are available for
each measurement using the "Meas. parameters >" vertical softkey.

Perform preliminary measurement to determine the excitation:

The preliminary measurement to determine the excitation can always be selected or
deselected. The preliminary measurement is always recommended when first commissioning
the axis or for unknown mass relationships (load/motor). The measurement parameters for the
following measurement are automatically determined after the preliminary measurement. User-
defined measurement parameters are then overwritten.

Deactivate controller properties that are not supported in the NC and drive:
The following functions are deactivated if they are used:

® Axis:
MD32220 $MA_POSCTRL_INTEGR_ENABLE =0
MD32610 $MA_VELO_FFW_WEIGHT = 1.0 (should always be 1)
MD32930 $MA_POSCTRL_OUT_FILTER_ENABLE =0

® Drive:
If the Advanced Position Control (APC) function module is activated: p3700.0 =0
Velocity control configuration: p1400.5 =0
The speed controller adaptation is deactivated.
Speed controller integrator feedback time constant: p1494 = 0.0

Measure smoothed speed setpoint step to create a mechanical model:

At the start of the tuning, the load moment of inertia, the stiffness of the coupling and the
correctness of the current controller setting are unknown. A step response can be measured to
make a first estimate. As a consequence, while measuring the speed-controlled system, it is
easier to automatically determine parameters.

Measure speed-controlled system:

This measurement is required to tune the speed controller.

It is initially performed with the maximum bandwidth (e.g. 4000 Hz)
Measure speed-controlled system with reduced bandwidth:

This measurement is required to tune the speed controller.

This measurement is performed with reduced bandwidth in order to improve the frequency
resolution.

Measure speed control loop for speed controller-controlled system model:

This measurement is necessary if the position control loop (including feedforward control) is to
be automatically tuned, but the speed controller was not tuned with automatic servo tuning.

Tune speed controller:
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The parameters for the speed controller (including current setpoint filter) are calculated an the
basis of the measured speed-controlled systems and the specified tuning objective. The
parameters are not transferred into the drive until the axis tuning has been completed, or a
measurement for checking has been performed. The "Speed" settings are applied.

Measure speed control loop for checking:

The closed speed controller is measured with the new parameters. To do this, the new
parameters are written to the drive.

Measure mechanical system:

Measure the transmission link between the motor encoder and direct encoder (e.g. linear
scale). This does not include any influence on the closed-loop control. Using this measurement,
the position control loop can be calculated with closed-loop control on the direct encoder.

Tune position controller: without parameters

Servo gain factor and feedforward control are tuned on the basis of the prior measurements.
The tuning objective is also applied. The "Position" settings are applied. If a second encoder is
setup, then the position control is always calculated as if this second encoder is used for the
position control.

Control measurement position control loop:

The closed position controller is measured with the new parameters. To do this, the new speed
and position control parameters are written to the drive and the NC. The feedforward control
must be disabled for this measurement. Depending on the option setting, this is the reason that
a message is output to press the reset button on the machine control panel. After the
measurement, the feedforward control is reactivated; this why another request for a reset (re)
is issued after the measurement .

= Checking the measurement data quality: without parameters

The software for automatic tuning checks whether the excitation and offset velocity were
sufficient, and then outputs an appropriate message.

= Measurement parameters:

Individual measurement parameters can be entered for each of the following measurements:
® Measure speed setpoint step for the mechanical model

® Measure speed-controlled system

® Measure speed-controlled system with reduced bandwidth

® Measure speed control loop for speed controller-controlled system model

® Measure speed control loop for checking

® Measure mechanical system

® Control measurement position control loop
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= Additional actions:

Press the "Adapt strategy" softkey to adapt the default values to a predefined strategy. The
values of the pre-defined strategy are assigned to the user-defined strategy (108). All
parameters can be set in the "User-defined strategy". The tuning objective "Moderate
responsiveness" is the default setting for the "User-defined strategy".

Press the "Meas. parameters >" softkey to adapt the parameters for a measurement. This
softkey can only be used when selecting the "User-defined strategy".

Press the "Speed" and "Position" softkeys to toggle between speed controller and position
controller when selecting a strategy.

"Cancel" and "OK" softkeys to cancel or accept the new settings.
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10.4 Measuring functions (manual tuning)

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.

The measuring functions are located under "Commissioning" — "Optimization/Test". The
current controller, speed controller, and position controller horizontal softkeys provide access
to the dialogs for each corresponding control loop. The screen navigation, screen layout, and
general logic are identical in each of the three areas. The difference between the areas is that
each area on the relevant control loop offers tailored measurements.

Measurement parameters and 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 default setting for all parameters is 0.

The measurement or signal parameter units are subject to the following conditions:

Size Unit

Velocity ® Metric system:
Specification in mm/min for translatory or rpm for rotary movements

® Inch system:
Specification in inches for translatory or rpm for rotary movements

Distance ® Metric system:
Specification in mm for translatory or degrees for rotary movements

® Inch system:
Specification in inches for translatory or degrees for rotary movements

Time Specified in ms

Frequency Specified in Hz
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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

Avoiding collisions

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.

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 exited 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
When using the measuring functions, it must be ensured:
® There are no obstacles in the traversing range.

® The Emergency Stop button is always within reach.

Canceling measuring functions
The following events will cancel active measuring functions:
e Hardware limit switch reached
® Traversing range limits exceeded
® Emergency Stop
® Reset (mode group, channel)
e NC STOP
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® No controller enabling command

® (Canceling drive enable

® (Canceling traversing enable

® Selection of parking (in position-controlled operation).

® Feed override = 0%

® Spindle override = 50%

® Change in operating mode (JOG) or operating mode JOG not selected
® Actuation of traversing keys

® Actuation of handwheel

® Alarms leading to axis shutdown

Measurement of current control loop

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).

For SINAMICS S120, it is possible to measure the input/output behavior of the current control
loop directly in the speed controller without needing to open it. For this reason, measurements
in the speed controller are preferable. The user is made aware of this advantage as red text in
the center of the "Measurement selection" dialog.

The preferred method for measuring the dynamic response of the current controller is the
"Reference frequency response with active speed controller" measuring type. The other
measuring types are only for experts or for comparison measurements of motors not decoupled
from the mechanical components.

NOTICE

Safety measures for hanging/suspended axes

For hanging/suspended axes, measuring the current control loop requires that users apply
special safety measures, for instance:

e Perform the measurement using external weight compensation.

e Perform the measurement without external weight compensation, e.g. by safely and
reliably clamping/locking the drive.
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Measuring method

Measurement

314

For the following measuring types, the current setpoint filter is not involved:

Measuring type

Measured quantities

Recommended measuring type for experts:

This measuring type is recommended for vertical axes.

e Reference frequency response with
active speed controller

Torque-generating current setpoint (input)
Torque-generating actual current value (output)

Additional measuring types:

vertical axis can drop.

The speed controller is deactivated when measuring the current control loop. This is the reason why a

e Reference frequency response (after
the current setpoint filter)

e Setpoint step (after the current
setpoint filter)

Torque-generating current setpoint (input)
Torque-generating actual current value (output)

The measurement sequence is divided into the following steps:

1. Set the traversing range monitoring and release logic.

2. Select the measuring type:

Measurement selection
Axis type: Linear

Drive type: ARM (asynchronous rotation motor)
Drive number: 1

Drive identifier: SERUO_3.3:2

Meas. system 1: Motor (Active)

Meas. system 2: Direct

It is recommend to select a measurement with an active
controller will hold the axis in place.

Measurement: Ref. frequency response with active speed controller =]

Injection node:  Disturbance torque

speed controller because the speed

Input signal: | Torque-producing current setpoint 2
Output signal: | Torque-producing actual current value i

Current
contr.loop

Function
generator

Position
contr.loop

Speed
contr.loop

Meas.
parameters

Auto servo
tuning

Gircular.
test
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3. Set the parameters: "Meas. parameters >" softkey.
Measurement parameters

— 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: Sample time: 125 ps, bandwidth: 4000 Hz

4. To start the measurement and display the measurement result: "Start measurement"
softkey.

AX3:M21

Gurrent loop response (after current setpoint filter) Finished, ready to rerun 2 of 2
~1e+08 | 1 | 1e+88
Amplitude (dB) / Phase (*) vs. Hz

Meas.
parameters
Time series

plots

Show

Current
contr.loop

Speed control loop measurement

The response characteristics for the motor measurement 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.

The predefined processes for the speed control loop are listed below. As in the current
controller range, the excitation and measurement signals in the speed controller range refer to
the SINAMICS S120 drive. The speed controller measurements differ in terms of the excitation,
which can either be a disturbing torque, a speed setpoint before the filter or a speed setpoint
after the filter. This is comparable with parameter p0480 for values 2, 3 or 5.

A distinction is made in the table between the input node and the excitation point. The input
node only determines which signal is considered as the input for the subordinate system to be
measured.
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Measuring functions
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The following measuring functions are available for measuring the speed control loop:

tor encoder

Measuring type Waveform Measured variable (in- | Measured value (out-
put) put)
Reference frequency response (af- | PBRS Speed setpoint after the | Actual speed value mo-
ter the speed setpoint filter) filter tor
Reference frequency response (be- | PBRS Speed setpoint before | Actual speed value mo-
fore the speed setpoint filter) the filter tor
Setpoint step (after the speed set- | PBRS e Speed setpoint after | Actual speed value mo-
point filter) the filter tor
e Actual torque value
Disturbance frequency response PBRS Torque setpoint (func- | Actual speed value mo-
(disturbance after the current set- tion generator) tor
point filter)
Disturbance variable step (disturb- | Jump ® Torque setpoint Actual speed value mo-
ance after the current setpoint filter) (function generator) | tor
e Actual torque value
Speed-controlled system (excita- PBRS Actual torque value Actual speed value mo-
tion after the current setpoint filter) tor
Reference frequency response, PBRS Speed setpoint after the | Torque-generating ac-
current control loop filter tual current value
APC open control loop * PBRS Speed setpoint after the | APC controller output
filter (r3777[1))
APC closed control loop * PBRS Speed setpoint after the | Actual speed value
filter from the direct meas-
urement system
APC mechanical system * PBRS Actual speed value mo- | Actual speed value

from the direct meas-
urement system

7 APC-related inputs appear only when the SINAMICS APC function module is activated. The status of
the APC controller is determined depending on the measurement procedure.
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Measurement sequence
The measurement sequence is divided into the following steps:
1. Set the traversing range monitoring and release logic.

2. Select the measuring type and the measured variable:

Measurement selection AX3:M21
Axis type: Linear

Drive type: SRM (sunchronous rotation motor)
Drive number: 3

Drive identifier: SERU0_3.3:5

Meas. system 1: Motor (Active)

Meas. system 2: Direct

Measurement: Speed controller response (after speed setpoint filter) E

Injection node:  Speed setpoint after filter
Input signal: [ Speed setpoint after filter [~]
Output signal: | fctual speed value motor encoder [~

Circular.
test

Current

contr.loop

(W0 contrloop | generator

3. Set the parameters: "Meas. parameters >" softkey.
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4. To start the measurement and display the measurement result: "Start measurement"
softkey.

Measurement progress
Speed controller response (after speed setpoint filter) Finished, ready to rerun 2 of 2

—1e+88 | ! | 1e+88
Amplitude (dB) / Phase (°) vs. Hz

]

=

ELL iLLL]

Current iti i Circular.
contr.loop test

In the example shown, the speed control loop has not yet been tuned.

5. A suitable filter parameterization is used to tune the dynamic response. Press the "Active
filter" softkey. The following figure shows the standard settings for a low-pass filter at 1999
Hz:

Filter area: Gurrent setpoint fitter DDns: 8

Amplitude (dB) / Phase (*) vs. Hz 1] Low-pass (PT2)

S R — “9nd order
Bandstop

20 =
18 = = =FEET ===SiE -

a T
e S=SEE
=T = = ==2:is =2

—44
Rl =SSs8s
—fp =t

158
136 5—
[T —

: e

Not used
Not used

L]
B L e s e ¥ e
L] 188 ALLL]

Auto servo
tuning

;?iﬁ:g:le Fitter type  Frequency Bandwidth Depth  Attenuation
" oBandstp | 1778 5B 28 n
EXData loaded: 188%
Gurrent Speed
conttloop | contrloop

Active
filters

Gircular.
test

Function
generator

Position
contr.loop

After using the filter, the following tuned measurement curve results for the speed control
loop:
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Measurement progress

Speed controller response (after speed setpoint filter) Finished, ready to rerun

-18 [ = | 388
Amplitude (dB) / Phase (*) vs. Hz

8
18
a

L]
]
-3
—44
il
—fi

Gurrent
contr.loop

Auto servo
tuning

Circular.
test

Function
generator

Position
contr.loop

Speed
contr.loop

filters

104.3 Example: Setting the filter for the following error (speed control loop)

Requirement
The X axis is measured with the following settings:

e \With feedrates in SD55822[0...5] $SCS_FRICT_OPT_FEED for step 1 ... 6 and
SD55822[6...8] $SCS_FRICT_OPT_FEED =0 forstep 7 ... 9

e Radius 8 mm in SD55820 $SCS_FRICT_OPT_RADIUS

Measuring the X axis
Procedure:
1. Select the dialog for the tuning via the "NC" and "Friction compensation" softkeys.
2. Select the X axis and press "Start".

3. Confirm the program editor by pressing "OK" without any further inputs. The X axis is not
measured with separate reversal points.

4. Enter a value for step 1 and change the parameters until you are satisfied with the
compensation.
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5. Press "Next >" to change to the next step.

Step 1 of 6: 1,000 mm/min

Amplitude: 15.220 mm/min
Decay time: 0.038 s
Active time: 0.012 s

Step 2 of 6: 600 mm/min

Amplitude: 10.750 mm/min
Decay time: 0.034 s
Active time: 0.016 s

6. Repeat this process for all steps. Press "OK" to save the data.

Result

The following graphic shows the characteristic curves of the X axis for various radiuses:

10.4.4 Position control loop measurement

Functionality

The predefined processes for the position control loop are listed in the following table. The
position controller measurements are performed in the NC. The measurements support three
excitation variants: Position setpoint, speed setpoint, torque setpoint and torque feedforward
control. In cases with two configured measuring systems, the selection of the signal output
node supports encoder 1, encoder 2, and the active encoder.

Predefined measuring procedure

The following measuring procedures are available for measuring the position control loop:

Process Curve form Excitation Input signal Output signal
point
Reference frequen- | PRBS Position set- Position setpoint | Position actual value
Cy response point Position actual value en-
coder 1
Position actual value en-
coder 2
Setpoint step Step Position set- Position setpoint | Position actual value
point

System deviation

Contour deviation

Speed actual value

Position actual value en-
coder 1

Position actual value en-
coder 2

320
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Process Curve form

Excitation
point

Input signal

Output signal

Setpoint ramp (rec-
ommended)

Ramp

Position set-
point

Position setpoint

Position actual value

System deviation

Contour deviation

Speed actual value

Position actual value en-
coder 1

Position actual value en-
coder 2

Mechanical fre- PRBS

guency response "

Speed setpoint

Position actual
value encoder 1

Position actual value en-
coder 1

Position actual
value encoder 2

Position actual value en-
coder 1

Disturbance fre- PRBS

quency response

Torque feed-
forward control

Torque feedfor-
ward control (ex-
citation)

Position actual value

System deviation

Contour deviation

Speed actual value

Position actual value en-
coder 1

Position actual value en-
coder 2

) The mechanical frequency response represents the relationship between the motor measuring
system and the direct measuring system, and is measured by the position controller. The selection is
only possible if a second encoder has been detected.
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Measurement sequence
The measurement sequence is divided into the following steps:

1. Set the traversing range monitoring and release logic.

2. Select the measuring type and the measured variable. For example, "Reference frequency
response".

AX3:M21

Measurement selection
Axis type: Linear

Drive type: SRM (sunchronous rotation motor)
Drive number: 3

Drive identifier: SERU0_3.3:5

Meas. system 1: Motor (Active)

Meas. system 2: Direct

Measurement: Ref. frequency response E
Injection node:  Position setpoint

Input signal: [ Position setpoint [~]
Output signal: | fctual position value (active MS) [~

Circular.
test

contr.loop

3. Set the parameters: "Meas. parameters >" softkey.

4. To start the measurement: Press the "Measure >" softkey, followed by the "Start
measurement” softkey.
The following figure shows a tuned position control loop in which the servo gain factor has
been adapted with the associated machine data MD32200 $MA_POSCTRL_GAIN.

Measurement progress

Ref. frequency response Finished, ready to rerun 2 of 2

-18 [ =4 | 388 Meas,
’- Amplitude (dB) / Phase (*) vs. Hz
LE —

_wé e Dll]tS

Show
plot legend

Auto servo
tuning

Circular.
test

Function
generator

Position
contr.loop

Gurrent
contr.loop

Speed
contr.loop

filters
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10.4.5 Examples for the measuring methods (position control loop)

Measuring type: Reference frequency response

The reference frequency response measurement determines the transfer behavior of the
position controller in the frequency range. The position actual value is taken from the active
measuring system. The setpoint filters, control loop gain and feedforward control must be
parameterized so that resonance is avoided wherever possible over the entire frequency
range.

Measurement parameters:

o 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 (T ssiion controfer):
BandWidthmax [HZ] = 1 / (2 * Tposition controller [S])
Example:

— Position controller cycle: 2 ms
— Bandwidth,,, =1/ (2 * 2*10%) = 250 Hz

® Averaging
The accuracy of the measurement and in turn the measurement duration increase with this
value. A value of 4 is normally adequate.

o 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 s 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.

o Offset
The measurement requires a 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, and that the axis
continually moves in one direction.

Measuring type: Setpoint step and setpoint ramp

The transient and the positioning response of the position control in the time domain, and in
particular the effect of setpoint filters, can be assessed with the step and ramp excitation
functions.

Setpoint step:

To avoid overloading the machine mechanical system, for the "Setpoint step" measuring type,
the step amplitude is limited to the following value:

MD32000 $MA_MAX_AX_VELO (maximum axis velocity)
Setpoint ramp:
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Positon __
Amplitude
0 Time
Settling time Rise time
Solid line At maximum axis acceleration, the velocity changes (almost) according to a
step function.
Dashed line This characteristic corresponds to a realistic, finite value. The offset com-

ponent is excluded from the display graphic in order to emphasize the tran-
sient processes.

Figure 10-10  Signal characteristic for position control
With measuring type "Setpoint ramp", the following machine data influences the measurement
result:
e 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).

/\ CAUTION

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:

e MD32000 $MA_MAX_AX_VELO (maximum axis velocity)
e MD32300 $MA_MAX_AX_ACCEL (maximum axis acceleration)

Measurement parameters: Setpoint step and setpoint ramp

The transient and the positioning response of the position control in the time domain, and in

particular the effect of setpoint filters, can be assessed with the step and ramp excitation
functions.

Measurement parameters:
e Amplitude
Determines the amplitude of the specified setpoint step or setpoint ramp.

¢ Rise time

This parameter determines the period of time to be recorded (maximum 2048 position
controller cycles).
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e Settling time
This value represents the delay between measured data recording / test setpoint output and
the injection of the offset.

® Rise time
The position setpoint is specified with the "Setpoint ramp" basic setting according to the
selected ramp duration.

e 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 test excitation takes place during
the traverse. For the sake of clarity, the displayed position actual value does not include this
constant component.

10.4.6 Function generator

Function description
The function generator can be used, for example, to perform the following tasks:
® Measuring and optimizing closed-loop control circuits
e Comparing the dynamic properties of coupled drives
® Specifying a straightforward traversing profile without traversing program
The function generator can be used to generate various signal forms.

In the Servo mode, the setpoint can additionally be supplied into the control structure in
accordance with the currently selected mode, for example, as a current setpoint, disturbing
torque or speed setpoint. Any influence of overlaid closed-loop control circuits is suppressed
automatically.

Position of the application points:

Speed setpoint Speed setpoint Current setpoint Current setpoint
before the filter after the filter before the filter after the filter
Setpoint Speed Setpoint Current Con-
—PE ;— filter —PE ;— controller —PE ;—P filter control- — trolled >
From the 3 S ler system

interpolator

Disturbing torque

Figure 10-11  Application points
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To activate the function generator, select "Commissioning" operating area — "Automatic servo
optimization" —» "Function generator".

NOTICE

Starting/stopping the function generator
The motion of the drive is not monitored when the function generator is activated.

With the corresponding ramp-function generator parameter settings (e.g. offset), the axis can
traverse to the end stop.

The travel-release drive test can be performed by the PLC with or without active monitoring of
the axis:

e With PLC
e Without PLC

The NC monitors the position and stops the function generator when the axis position goes
beyond the specified upper or lower limit. The scaling can be changed while the function
generator is running.

Operating mode of the function generator for servo and vector:
® Connector output

Operating modes of the function generator only for servo:

® Current setpoint after the filter

e Disturbing torque

® Speed setpoint after the filter

® Current setpoint before the filter

® Speed setpoint before the filter

Periodic or non-periodic signals with different waveforms are generated by the function
generator. The curve parameters vary depending on the signal type.

Connection point System Waveform
e Connector ® Rectangle
® Current setpoint after the filter e Staircase
e Disturbing torque SINAMICS ® Triangle
® Speed setpoint after the filter ® PRBS (white noise)
® Current setpoint before the filter e Sinusoidal
® Speed setpoint before the filter
® Position setpoint NC ® Rectangle
® PRBS (white noise)

Further actions:

e "Axis +", "Axis -" or "Direct selection >" softkeys to select the axis on which the signal is
applied (that to be excited).

e "Start" softkey to start the function generator.
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Example

10.4 Measuring functions (manual tuning)

e "Stop" softkey to stop the function generator.

e "Parameter" softkey to adapt the parameter belonging to the connection point.

Example, function generator: Speed setpoint after the filter

Function generator with "Speed setpoint after filter" connection point:

87/22/13
5:18 PM

Function generator
Tupe: Speed setpoint after filter Inactive
—1e+88 | 1 | 1e+88

orive test travel | Uith PLC [“]  absolute position: 1087.293 mm v
Monitoring: [ active [&]
Upper limit: 8 mm

Lower limit: 0 mm

Parameters

Injection node: Speed setpoint after filter E
Signal tupe: | Square wave [~
Scaling: 168 %

Circular.
test

contrloop | contrloop | contrloop PNEEEIG]E

Parameter description for the connection point "speed setpoint after filter":
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The bars in the upper line indicate the traversing path, the actual position and the software limit
switches. The value for the absolute position is displayed in the first line of the table.

e Status indicates whether the axis is referenced, and whether sufficient space is available to
the software limit switch. If the measurement parameter results in an excessively long
traversing distance, so that before the end of the measurement, a software limit switch
would be reached, then this is displayed in color, in the "Status" row:

"Fault" + red: The measurement is not possible, as the software limit switch would be
passed.

— "Caution" + yellow: The measurement is possible, but there is only a limited distance
remaining.

— "No reference point + yellow: The axis is not referenced, the user must check the
traversing distance.

— "OK" + green: The axis is referenced, and a measurement is possible as the traversing
distance lies within the software limit switch.

e Waveform: Depending on the selection (square wave, staircase, triangular, PBRS,
sinusoidal)

¢ Amplitude and offset velocity can either be entered as an absolute number or as a
percentage. The amplitude can be specified to be either positive or negative.

— Amplitude: Velocity in [mm/min]
— Amplitude %: Velocity in %
— Offset: Constant velocity in [mm/min]
— Offset %: Constant velocity in %
® Period: In [ms]
e Pulse width: In [ms]
e Ramp-up time: In [ms]

e Upper/lower limit: The limiting of the output signal to the minimum and maximum value can
be set. If the signal characteristic is greater than the upper limit value, the signal is cut off
above the limit.

e Upper/lower limit %:
e Sample time: Time in [ms] until the measurement starts: 0.125 ms (default setting).
Further actions:

e Softkey "<< back", to return to the function generator overview.
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10.5 Define filter

Filter types

The graphical user interface for the display and processing of filters actively available in the
SINAMICS converter can be found under "Active filter":

Filter type Parameter 1 Parameter 2 Parameter 3 Parameter 4
PT1 low pass Time constant -
[ms]
PT2 low pass Frequency [Hz] Damping (without | --- -
unit)
General 2nd order | Rated frequency | Rated damping Counter frequency | Counter damping
[Hz] [without unit] [HZz] [without unit]
Band-stop (notch) | Notch frequency | Band frequency Notch amplitude” | Final amplitude
[Hz] [Hz] [dB] [dB]
Low-pass with re- | Frequency [HZ] Damping [without | Final amplitude -
duction unit] [dB]

*) A negative value is often set here in order to attain attenuation of the notch frequency.

Automatic generation and representation of frequency response functions (dB amplitude and
degree phase compared to frequency) provides the user with immediate feedback for each
filter parameter. The units for the filter type and the limits for the parameters are defined directly
by the metadata for the corresponding drive parameters.

Example: "Active filters"

Filters

Filter area: Gurrent setpoint fitter DDns: 8
Amplitude (dB) / Phase (*) vs. Hz _1 | Lu_u__—pass (PT2)
L =emme ' ssme—c== [ 2nd order
] ; | Bandstop
-8 i i = |Bandwidth
=i | | | [Depth .
o  ESTEIEEEE S B R _Attenuation
e L : 3 Not used
160 E = 4 Not used
45 : i
: _ SR
18 188 1888
?“[;2;" ®  Filter type Frequency Bandwidth Depth  Attenuation
' 2 Bandstop | 1378 588 -20 8
EXData loaded: 188%

Gurrent
contr.loop

Auto servo
tuning

Active
filters

Gircular.
test

Function
generator

Position
contr.loop

Speed
contr.loop

Figure 10-12  Example for a speed setpoint filter

"Accept" softkey so that new values are effective in the drive.
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10.6

10.6.1

Benefits

330

Circularity test

Circularity test: Function

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. The circularity test is used to check the interpolation of the
axes which work together. This function measures a circle with reference to the motor or to the
direct measuring system. Alignment of the machine-mechanical equipment is not taken into
account in the result. This gives the commissioning engineer the option of separating problems
with the controller tuning from mechanical problems.

The following axis machine data and parameters are checked with this procedure:

e MD32200, MD32400, MD32402, MD32410, MD32490, MD32500, MD32510, MD32520,
MD32540 MD32620, MD32640, MD32810, MD32900, MD32910, MD32930, MD32940

® p1421 bis p1426, p1400, p1433, p1434

The following compensations should be disabled if this procedure is carried out:
e MD32450 backlash compensation

e MD32500 friction compensation

e MD32700 leadscrew error compensation

e MD32710 Enable sag compensation

e MD32750 Temperature compensation type

Note

MD32450 $MA_BACKLASH: Backlash compensation must be adjusted using an external
device, such as a circularity test or gauge.

Example of an NC program to dimension X-Y axes:
FFWON

SOFT

G90 GO1 F3000 X400 Y200 Zz500

LAB:

G91 G64 GO02 X0 70 110

GOTOB LAB

M30

Position, feedrate and active plane must be adjusted to the machine! Alternatively, you can
generate a program using a softkey.

CNC Commissioning: NC, PLC, Drive
Commissioning Manual, 06/2019, A5E44860208B AB



Drive funing

10.6 Circularity fest

Result

The best contour results are achieved when the circular form test results are in the correct
actual size, shape and minimum p/p deviation between a combined interpolation of the axes (X-
Y, X-Z, Y-2).

An NC program in the MDA operating mode and the circularity test function are used to
measure and evaluate these results. The "worst case" of a circle radius and the path velocity
must lead to a realistic radial acceleration of which the machine is capable.

Circularity tests of machine manufacturers usually use a radius of 100 mm or 150 mm with
feedrate speeds that are determined by the machine manufacturer. The machine manufacturer
determines the specifications for an acceptable result.

High-speed processes generally have higher requirements for testing circles with high-speed
milling machines and can range from circle radii of 10 - 25 mm and feedrates of 5 - 10 m/min.
For high-speed milling machines, the results are generally acceptable if the P/P deviation
<0.010 mm and the actual size of the circle is equal to the programmed radius — or in the worst-
case scenario — to the path velocity.

10.6.2 Circularity test: Performing the measurement

Setting parameters

08/14/17
SIEMENS 2azpi] N
Circularity test measurement

Measurement

Axis: Meas. system: Absolute position: Status:

MX1 1 -0.623193 mm Inactive
[ M21 v]2] active v 0.000002 mm Inactive

Parameter Repr
Radius: 10.000000 mm
. Resolution 0.010000 mm/scl.
Feedrate: 3000.000000 mm/min
Multiplier: 1.000000 .
Represent.: | Mean radius v circ. prog

Meas. time: 1257 ms -
A Current Speed Position Function Circular. Active Auto servo
contrloop contrloop contrloop generator test filters tuning

Figure 10-13  Circularity test - measurement
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Enter the following parameters to carry out a measurement:

"Measurement": Selection of the two axes that are intended to be measured and selection
of the measurement system. Parked encoders are not displayed for selection.

"Parameter": The parameter settings in the "Radius" and "Feed" input fields 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.

"Representation": Parameters for displaying the graphics
"Resolution" (scaling) of the diagram axes in [mm/scaled]

"Display" via the mean radius or programmed radius

Perform measurement

Procedure:

1.

332

In the "Commissioning" operating area select the "Optim./test" softkey — "Circularity test"
softkey.

Select the axes that are intended to be measured with the <SELECT> key or with the "Axis
+""Axis -" softkeys.

Set the parameters for the measurement: "Radius" and "Feed"

The "Measurement time" display field shows the measurement time calculated from the
"Radius" and "Feed" values for recording the actual position values during the circular
movement:

If the measurement time is not sufficient then only parts of the circle are portrayed. The
measurement time can be increased by reducing the feed value. This also applies if the
circularity test is started from the stationary condition.

Set the parameters for displaying the graphic:

If the measurement time calculated from this exceeds the time range that can be displayed
(maximum measurement time = position controller cycle frequency * 2048), an appropriate
sample time is calculated for recording (n * position controller cycle frequency), so that a
complete circle can be displayed.

To automatically generate a program, with which you traverse the selected axes, press
softkey "Generate circle program". The program is displayed for checking purposes and
must be confirmed. Ensure that the axes can be traversed according to the program and that
the traversing paths are free.

To start the measurement, press the "Start" softkey. The softkeys cannot be used while the
measurement is being performed - with the exception of the "Stop" softkey.
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Displaying a graphic
To display the measurement result as a graphic, press the "Graphic" softkey.

08/14/17 >
SIEMENS Bzen| O\ |

AUTO
Circularity test display
MX1: active Meas. system

Fullscreen
M21: active Meas. sustem M2 Parameter
. Opti-
Radius: 10.000000 mm ezahen

Feedrate: 3000.000000 mm/min
Meas. time: 1257 ms
MX1: active Meas. system
M21: active Meas. system
"Xt Repr

Resolution 0.010000 mm/scl.
Represent.: | Mean radius v
Radius: 9.99195 mm
Delta R: 4.52366 pm

A Current Speed Position Function Circular. Active Auto servo

contrloop contrloop contrloop generator test filters tuning

Figure 10-14  Circularity test - display
= additional actions:

® Press softkey "Full screen" to display the graphic on a full screen.
If the active "Full screen” softkey is activated a second time, you will return to the previous
display with graphic and display information.

® Press the "Tuning" softkey to carry out additional tuning adaptations. On a new softkey bar,
you can navigate directly to the following areas:

— "Service axis" in the operating area "Diagnostics"
— "Axis machine data"
— "Drive machine data"
— "User views"
® To start the measurement, press the "Start" softkey.
® To stop the measurement, press the "Stop" softkey.
® Press the "Load" softkey to display parameters or the graphic of a measurement.

® Press the "Save" softkey to save parameters or the graphic of a measurement.
The graphic can be saved as a pixel graphic in the PNG or BMP format. The measurement
data are saved in the xml format as *.sud. The following path is set as default path: user/
sinumerik/hmi/log/optimization/circular

® With softkey "<< Back", you return to dialog "Circularity test - measurement”.

10.6.3 Circularity test: Examples

The MD32400 $MC_AX_JERK_ENABLE axial jerk limitation is set via a time constant and is
always active.
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Machine data for setpoint filter:

e MD32402 $SMC_AX_JERK_MODE = Type 2 is recommended, type 1 is preset for
compatibility reasons. Parameterizing a pure band-stop filter is expressly not
recommended.

e MD32402 $MA_AX_JERK_MODE (filter type) and MD32410 SMA_AX_JERK_TIME >0 is
effective only if MD32400 $MA_AX_JERK_ENABLE = 1 is set.

Example 1 for optimization

Machine data after optimization of the axes:

334

Parameters / machine data X axis Z axis

MD32200 $MC_POSCTRL_GAIN 8.500 8.500
p1460 SPEEDCTRL_GAIN1 3.01 3.89
p1462 SPEEDCTRL_INTEGRATOR_TIME_1 6.18 6.18
p1463 SPEEDCTRL_REF_MODEL_FREQ 106.3 106.3
p1440 NUM_SPEED_FILTERS 0 0
MD32610 $MC_VELO_FFW_WEIGHT 1.0 1.0
MD32620 $MC_FFW_MODE 4 4
MD32810 $MC_EQUIV_SPEEDCTRL_TIME 0.0022 0.0022
MD32400 $MC_AX_JERK_ENABLE 0 0

The actual value of the radius is generally too large with optimized feed precontrol. This can be
corrected with the MD32410 $MC_AX_JERK_TIME time constant. Use a time constant in all

axes if required.

This circle displays the results after the feed precontrol has been optimized. However, the

mean radius is 0,0019 mm too large:

X1: active measuring system Parameter
Z1: active measuring system Radius: 10.00000 mm
Feedrate: 3000.00000 mm/min
Measure- 1257 ms
ment time:
X1: active measuring system
Z1: active measuring system
Representation
Resolution: 0.01000 mm
Display of. mean radius
Radius: 10.00190 mm
Delta R: 4.02698 pm
Parameters / machine data X axis Z axis
MD32200 $MC_POSCTRL_GAIN 8.500 8.500
p1460 SPEEDCTRL_GAIN1 3.01 3.89
p1462 SPEEDCTRL_INTEGRATOR_TIME_1 6.18 6.18
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Parameters / machine data X axis Z axis

p1463 SPEEDCTRL_REF_MODEL_FREQ 106.3 106.3
p1440 NUM_SPEED_FILTERS 0 0
MD32610 $MC_VELO_FFW_WEIGHT 1.0 1.0
MD32620 $MC_FFW_MODE 3 3
MD32810 $MC_EQUIV_SPEEDCTRL_TIME 0.0022 0.0022
MD32400 $MC_AX_JERK_ENABLE 1 1
MD32402 $MC_AX_JERK_MODE 2 2
MD32410 $SMC_AX_JERK_TIME 0.012 0.012

Example 2 for optimization

This circle shows the effect of a slightly different time constant for the axial jerk filter. The time
constant is adapted in order to correct this type of error:

Parameters / machine data X axis Z axis
MD32400 $MC_AX_JERK_ENABLE 1 1
MD32402 $MC_AX_JERK_MODE 2 2
MD32410 $MC_AX_JERK_TIME 0.012 0.0125
X1: active measuring system Parameter
Z1: active measuring system Radius: 10.00000 mm
i Feedrate: 3000.00000 mm/min
Measurement 1257 ms
time:
X1: active measuring system
Z1: active measuring system
Representation
Resolution: 0.01000 mm
Representation:  mean radius
Radius: 10.00029 mm
Delta R: 25.47002 pm

Example 3 for optimization

This circle shows the effect of a significantly different time constant for the axial jerk filter. The
time constant is adapted in order to correct this type of error:

Parameters / machine data X axis Z axis

MD32400 $MC_AX_JERK_ENABLE 1 1
MD32402 $MC_AX_JERK_MODE 2 2
MD32410 $MC_AX_JERK_TIME 0.015 0.012
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X1: active measuring system Parameter

Z1: active measuring system Radius: 10.00000 mm
Feedrate: 3000.00000 mm/min
Measurement 1257 ms
time:
X1: active measuring system
Z1: active measuring system
Representation
Resolution: 0.01000 mm
Representation: mean radius
Radius: 9.98971 mm
Delta R: 75.67665 pm

10.6.4 Circularity test: Saving data

Backing up measurement data
The file is structured as follows (with comments in brackets] ]):
H: CstPic [Identifier for circularity test graphic]
V: 5.0 [Version number of the file format]
@ parameters
P 1: 10 [Radius]
P 2: 3000 [Feed]
P 3: 1257 [Measuring time]
P 4: 0 [Measuring system Axis 1 - 0: active; l:first; 2: second]
P 5: 0 [Measuring system Axis 2 - 0: active; l:first; 2: second]
@Representation
P 10: 10 [Resolution]
P 11: 8 [8 = mean R ; 9 = prog. radius]
P 12: X1 [Axis name 1]
P 13: Z1 [Axis name 2]
@Intermediate values
P 20: 15.6632 [max. radius measured values]
P 21: 10.9326 [min. radius measured values]
P 22: 13.6694 [mean radius measured values]

P 23: 1886 [Number of measured values]
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@Additional values

P 30: 1000 [Accuracy (1/
@Physical units

P 40: 5370 [Text number
P 41: 5381 [Text number
P 42: 6165 [Text number

P 43: 5346 [Text number

P 44: 0 [New: Operate: B
@Abscissa

Ai: [Abscissa values i
@Ordinate

Oi: [Ordinate values i
@Radius

Ri: [Radius values i

CNC Commissioning: NC, PLC, Drive
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10.7 Decision-making support for APC and APC ECO

Conditions for Advanced Position Control
There is a vibration on the load side of the axis (carriage, table) in the axis direction:
e The vibration is excited by the axis motion.

® The vibration is excited by the machining process (e.g. milling, first cut).

Software option
In order to use this function a license is required for the following option:
"Advanced Position Control" (6FC5800-0AM13-0YBO0)

Criteria for Advanced Position Control

The vibration could also be reduced by a weaker speed controller:

p1460 Speed controller P gain adaptation speed, lower Increase P gain
p1462 Speed controller integral time adaptation speed, lower Reduce integral time Tn

The noise suppression and dynamic behavior of the closed-loop controller worsens with a weak
speed controller. Disturbance variables, such as friction, then occur more often, especially with
reversing behavior (the quadrant on the circle worsens), and marks become visible on the
workpiece. Use the Advanced Position Control to find a compromise between noise
suppression and oscillation damping.

Conditions for Advanced Position Control ECO

The vibration could also be reduced by a weaker speed controller:

p1460 Speed controller P gain adaptation speed, lower Increase P gain
p1462 Speed controller integral time adaptation speed, lower Reduce integral time Tn

This is, for example, possible if the gear factor is small or the spindle pitch is at least 10 mm.

Software option
In order to use this function a license is required for the following option:
"Advanced Position Control ECO" (6FC5800-0AM12-0YB0)

Criteria for Advanced Position Control ECO
If the above-mentioned conditions are fulfilled, perform the following steps:

1. Configure Advanced Position Control ECO to identify the frequency of the vibration: Approx.
30% accuracy is adequate.

2. Oscillation damping: Enter frequency, activate Advanced Position Control ECO and then
check the vibration response on the load side.
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If the oscillation reduction is not effective, another mode can be activated which can specifically
compensate machine base-related oscillation.

It is recommended first to deactivate the oscillation damping of junction @ and to activate the
APC filter for the machine base-related oscillation.

If the filters for the machine base-related oscillation are also ineffective, the causes may be:
1. The vibration does not occur in the axis direction.

2. The vibration cannot be measured on the motor.

3. The vibration is not measured with Advanced Position Control ECO.

For a machine equipped with SINUMERIK 840D sl and a second measuring system for the
axis, it is recommended to install the Advanced Position Control function module with two
encoders.

Decision-making support
When is Advanced Position Control needed with a second encoder?
e [f the damping achieved by "Advanced Position Control ECO" is inadequate.
e |f the motor cannot attenuate the vibration - even with a weak speed controller.
Possible reasons:
® The leadscrew pitch is too small, e.g. 5 mm
® The Gear factor motor/load revolutions is very high, e.g. p0433 = 30
® The drive train has too much self-locking.

® The Tool Center Point is so far from the motor that the vibrations can only be measured by
a nearby direct measuring system.
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11.1 Saving data

Time of the data backup
The following times are recommended for performing a data backup:
® After commissioning
e After changing machine-specific settings
e After replacing a hardware component
® Before a software upgrade

® Before the activation of memory-configuring machine data

Creating and importing a commissioning archive

In order to create and import a commissioning archive of the type "*.arc", select the softkey "IBN
Archive™:

® (Creating a commissioning archive
® Creating a PLC hardware upgrade archive (only SDBs)
® |mporting a commissioning archive
® Creating an original status archive

® Reading in an original status archive
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11.1 Saving data

What data is saved?

Components data

NC data ® 3D collision model
e Compile cycles
e Cycles
— User cycles
— Manufacturer cycles
— Standard cycles
® Definitions
® NC active data
— User data (GUD, LUD)
— Machine data

— Compensation data (measuring system error compensation,
friction compensation, sag / angularity error compensation)

— Zero offsets
— Option data
— R parameters
— Protection zones
— Setting data
— Tool and magazine data
— Initialization program (INI)
® Part programs
® Subprograms
o Workpieces
e Comments

NC data with compensation | Note: It only makes sense to archive machine-specific compensation
data data if the commissioning file is reloaded into the same controller.

NC data with compile cycles | The compile cycles ( * .elf) option is displayed only if compile cycles are
also available.

PLC data ® OB (organization blocks)

® B (function blocks)

® FC (functions)

e DB (data blocks)

® SFB (system function blocks)

® SFC (system functions)
e SDB (system data blocks).

Note: System data blocks are only used to back up the hardware config-
uration (not the programming logic).
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11.1 Saving data

Components data
Drive data e Binary or ASCII format
e Extended selection: Drive units
HMI data e Applications: User, manufacturer
e Data backups: Commissioning data, network topology
e FEasy Extend
® Settings
e Help
e PLC project
® Reports: Action log, screenshots etc.
e Safety Integrated (acceptance test)
o Texts
® \Version data
e Templates
® Dictionaries: For Chinese simplified and Chinese traditional (IME)
11.1.1 Backup of PLC data
PLC operating state

When creating a commissioning archive with PLC data, the PLC image that is saved during this
process depends on the operating state of the PLC at the time of creation:

® QOriginal image

® |nstantaneous image

® |nconsistent image

The operating state of the PLC can be changed in the following ways:
e With SIMATIC STEP 7 Manager

e With the PLC mode selector on the NCU:
Position " 2" - STOP, position " 0" - RUN

Operating sequence for original image

The original image of the PLC is represented by the PLC-data state immediately after loading

the S7 project into the PLC.

1. Set the PLC to the STOP operating state.
. Load the appropriate S7 project into the PLC using SIMATIC Manager STEP 7.

2
3. Create a commissioning archive with PLC data.
4. Set the PLC to the RUN operating state.
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11.1 Saving data

Operating sequence for instantaneous image

If you cannot create an original image, you can save an instantaneous image as an alternative.
1. Set the PLC to the STOP operating state.

2. Archive the PLC data.

3. Set the PLC to the RUN operating state.

Operating sequence for inconsistent image

11.1.2

Requirement

An inconsistent image results if a commissioning file with PLC data is created and the PLC is
in the RUN state (cyclic operation). The data blocks of the PLC are saved at different times with
contents that have changed in the meanwhile. This may result in a data inconsistency that,
once the data backup has been copied back to the PLC, may under certain circumstances
result in a PLC stop in the PLC program.

NOTICE

Ensure data consistency

The creation of a commissioning file with PLC data while the PLC is in RUN state (cyclic
operation) may result in an inconsistent PLC image in the commissioning archive. After this
commissioning archive has been copied back, the data inconsistency in the PLC program may
under certain circumstances result in a PLC stop.

Creating a commissioning archive

The following access levels are required:

® |n order to create a commissioning archive, at least access level 4 (key-operated switch 3)
is required.

® |n order to import a commissioning archive, at least access level 2 (service) is required.

It is not permissible that the default setting in MD11230 $MN_MD_FILE_STYLE is changed in
order to guarantee that a commissioning file with access level 2 (service) can be read in:
Generate line checksum and MD numbers.

To prevent a topology error, Control Unit parameter p9906 (topology comparison level of all
components) should be set to "Medium" in order to import a commissioning archive.

Creating a commissioning archive

344

Series commissioning means bringing a series of control systems to the same initial state as
regards their data. A commissioning archive contains NC, PLC, drive and HMI data.
Compensation data of the NC can also be optionally saved. For a data backup, the drive data
is saved as binary data that cannot be read.
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11.1 Saving data

Procedure:

1. To create a commissioning archive, select: "Commissioning" operating area - forward key
- "Commissioning archives" - "Creating a commissioning archive" option:

SIEMENS RN s
Create setup archive ) &
Control components

VINC data

VIWith compensation data il =@
[VIPLC data —
[vIDrive data

(+)ACX format (binary) CASCIl format
[VIHMI data

O] (O Selection

Comment
X
Cancel
Created by v

P 2 conces Safel )
2. Select the data to be backed up:

— NC data: With/without compensation data
— PLC data
— Drive data: Binary/ASCII
— HMI data: All/selection
3. Enter an archive name.
4. The following directories are offered as a storage location for the archive:

— Archive/user or Archive/manufacturer

Absolute path specification: /user/sinumerik/data/archive or /oem/sinumerik/data/
archive

— All configured logical drives (USB, network drives)

Note
USB FlashDrive

USB FlashDrives are not suitable as persistent memory media.
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11.2 Managing data
11.2 Managing data
Application

Managing data

346

The "Manage data" function is used to support and simplify the commissioning and provides
functions for backup, load and comparison of machine, setting, compensation and drive data.

In contrast to a commissioning archive, only a single control object (axis, channel, servo,
infeed, etc.) is saved in ASCII format (*. TEA). This file can be edited and transferred to other

control objects of the same type. The "Manage data" function is also the basis for copying DO
for SINAMICS drives.

The "Manage data" function offers the following options:

® Transfer data within the controller

® Save data to a file

® |oad datain afile

® Compare data

The function is called from "Commissioning” - "Machine data" -~ "Manage data".

Example of "Transfer data within the controller":

SIEMENS 842/5?84/":1;']I .\
Load data within the controller CU_I_3.3:1

D)
Machine data

fixis machine data
Channel machine data

[
1=}
o

o |ED | 2

i

Setting data
Axis setting data

Channel setting data
SINAMICS parameters
Control Unit parameter
~CU_1_3.3:1

“CU_NX_3.15:1

3 |nfeed parameters

Drive parameters

1/0 component parameter
Communication parameters
Compensation data

Meas. system error compensation(EEC)
Quadrant error compensation (QEC)

Cancel

v
OK

- T

The following data can be saved and stored under the following absolute path on the
CompactFlash card:

e user/sinumerik/hmi/data/backup/ec for compensation data
e user/sinumerik/hmi/data/backup/md for machine data

e user/sinumerik/hmi/data/backup/sd for setting data

user/sinumerik/hmi/data/backup/snx for SINAMICS parameters
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11.2 Managing data

11.2.1 How to transfer data within the controller

Transfer data within the control

NOTICE

Protection of the machine

For safety reasons, the machine and setting data should only be transferred when the enable
is locked.

Procedure:
1. Select the "Transfer data within the control" option.
2. Select the source data in the data structure and confirm with "OK".

3. Inthe drop-down list, select an object, e.g. a different axis or a different drive object, to which
you want to transfer the data and confirm with "OK".

4. Observe the safety instructions and check the enable signals at the machine and the drive.

5. For drive data, the "Load" softkey is used to transfer the data to the target object.

11.2.2 To save and load data

Save data to a file
Procedure:
1. Select the "Save data to a file" option.
2. In the data structure, select the data that you want to save to a file and confirm with "OK".

3. Select as the storage location, a directory or a USB storage medium and enter a name.

Note
SINAMICS parameters

An ASCII file (*.TEA) is always generated when saving.
Three files of the following type are generated when saving the drive data:
® A binary file (*.ACX) that cannot be read.

e An ASCII file (*.TEA) that can be read or edited in the ASCII editor.

® Alog file (*.log) that contains message texts (error situation) or is empty (successful
storage).
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11.2 Managing data

Loading data from a file

11.2.3

Compare data

348

NOTICE

Protection of the machine

For safety reasons, the machine and setting data should only be transferred when the enable
is locked.

Procedure:
1. Select the "Load data from a file" option.
2. In the data structure, select the saved file and confirm with "OK".

3. Inthe drop-down list, select an object, e.g. a different axis or a different drive object, to which
you want to transfer the data and confirm with "OK".

4. Observe the safety instructions and check the enable signals at the machine and the drive.

5. For drive data, the "Load" softkey is used to transfer the data to the target object.

How to compare data

Select the data sources to compare the data. For instance, compare the actual data in the
control system with data saved in a file.

Procedure:

1. Select the "Compare data" option.

2. In the data structure, select the data that you want to compare.

3. Press the "Add to list" softkey to transfer the data to the list in the lower area of the display.
4. Press the "Delete from list" softkey to remove the data again.
5

. Ifthe list contains more than two data objects, you can activate the checkbox to compare two
or more data objects from the list.

6. Press the "Compare" softkey to start the comparison. The display of the comparison results
can take some time for extensive parameter lists.

7. Pressthe "Legend" softkey to display or hide the legend. The following display is the default:
— Different parameters are displayed.
— Parameters that do not exist in both data sources, are displayed.

— The same parameters are not displayed.
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11.2 Managing data

11.2.4 Example: Importing/exporting SINAMICS lists

Overview of SINAMICS lists
The following data are processed using the Import/export SINAMICS lists options:
® Motor data list of a "third-party motor" (= not a Siemens motor)

® Valve data list of a SINAMICS S120 Hydraulic Linear Actor Module

Example: Importing/exporting data lists
Import procedure:
1. Select the "Import SINAMICS lists" option to import a list from a USB storage medium.

2. The file name of the valve data list is not relevant. When importing, the file is copied with this
name to the following target folder:
Valve data list: /user/siemens/sinumerik/hmi/cfg/slsuhlvlvs.ini

3. The file name of the motor data list is not relevant. When importing, the file is copied under
the associated name to the folder of the selected CU_I or CU_NX
Motor data list for an induction rotation motor: . . /motarm.acx
If a motor data list is already available, a prompt asks whether it should be overwritten.

Procedure for exporting a valve data list:
1. Select the option "Export SINAMICS lists".
2. The archive location for the list is selected automatically.

3. Before copying, you can select a new file name when selecting the target folder.
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New installation / upgrading 1 2

12.1

Introduction

With the help of an NCU service system

The CNC software on the CompactFlash card can be newly installed or upgraded.

® A reinstallation is required if there is no CNC software on the CompactFlash card (see
Section New installation (Page 351)).

® Anupgrade is required if an older CNC software is available on the CompactFlash card (see
Chapter Upgrading (Page 358))

Tools for reinstallation/upgrade

Literature

12.1.1

Introduction

You can perform a reinstallation/upgrade using the following tools:
® Access MyMachine /P2P
® WinSCP and VNC Viewer

For a reinstallation/upgrade, you require a bootable USB FlashDrive as an NCU service
system.

"Generate Service System" section in the Operating System NCU (IM7) (https://
support.industry.siemens.com/cs/de/de/view/109481527/en) Commissioning Manual

New installation

No CNC software was installed on the CompactFlash Card. The CompactFlash Card is empty.
You have the following options of initiating a new installation of the CNC software:

e Automatic installation using USB-FlashDrive

® |[nstallation using USB-FlashDrive

® |[nstallation using WinSCP on PG/PC

e |[nstallation using VNC Viewer on PG/PC
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New installation / upgrading

12.1 With the help of an NCU service system

12.1.1.1

Flow diagram

Automatic installation of
the CNC software by
USB flash drive

Installation of the NCU
service system on USB
flash drive

b 4 Y

Is USB flash drive available
with NCU service system?

Open Windows
Explorer

|

Insert USB flash drive into

PC/PG Path on delivery DVD:

\Vol_hmi-sl\standard (export)\

Figu

352

i emergency_bootsys_ncu\
sw_update\autoexec.sh

Copy "autoexec.sh"
and "<cnc-sw>tgz" to
USB flash drive (root

folder)

|

Rename
<cnc-sw>.tgz
to full.tgz

|

Remove USB flash

drive
NCU Power OFF
Y y'y
NCU

Power OFF? ~No

SIMINCK -> 7
PLC -> 0

I

Insert USB flash drive into
NCU (X125)

NCU Power ON

-> RDY LED flashes green
(approx. 5's)

re 12-1

Le—

Automatic installation of the CNC software using USB-FlashDrive

v

Yes

RDY LED red?

RDY LED OFF?

v

See error cause in
the autoexec.log file
(e.g. CompactFlash

card too small)

Yes
NCU Power OFF

l Remove USB flash drive ‘

|

SIM/NCK -> 1
PLC -> 3

NCU Power ON
PLC general reset

SIM/NCK -> 0
PLC >0

A 4
END

Automatic installation using USB-FlashDrive
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New installation / upgrading

12.1 With the help of an NCU service system

12.1.1.2 Installation of the CNC software using USB-FlashDrive

Flow diagram

Installation of the
CNC software
using USB flash
drive

Installation of the
NCU service system
on USB flash drive

b
USB flash drive

available with NCU
service systel

Open Windows
Explorer

!

Insert USB flash drive

into PC/PG S
l Notice: File name of
"<cnc-sw>tgz" lower case
Copy "<cnc-sw>tgz" only.

to USB flash drive L
(root folder)

Remove USB flash Insert USB flash drive into
drive NCU (X125)

»<System PCU?

il NCU Power OFF System
b TCU? No

NCU Power >———
OFF? No

Connect the standard PC
keyboard to the USB Front of

Figure 12-2 Installing the control software using USB-FlashDrive

CNC Commissioning: NC, PLC, Drive
Commissioning Manual, 06/2019, A5E44860208B AB

PCU or OPx
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New installation / upgrading

12.1 With the help of an NCU service system

Flow diagram - installation of the system TCU (1) continued

NCU Power ON

Main Menu: 6/ F6:
Restore NCU Software

|

1/ F1: Recover from USB

1/F1: Recover system
from selected file

|

| 8/F8:0K, continue |

|

l 7 | F7: to confirm ‘

Display "Syncing
disk.. done."?

Figure 12-3

354

NCU Power OFF

Remove USB flash
drive

N

SIM/NCK -> 1
PLC ->3

NCU Power ON
PLC general reset

SIM/NCK -> 0
PLC >0

N

Input: TCU name
IP address

END

Installing the control software using USB-FlashDrive - continued (TCU system)
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New installation / upgrading
12.1 With the help of an NCU service system

Flow diagram - installation of the system PCU (2) continued

Connect PCU Xxxx ->
NCU X120

NCU / PCU
Power ON

'

Boot PCU in service mode (WXP)
(key 3 -> manufacturer password)

A\

[ N 1

Start WinSCP Start VNC viewer
(desktop icon) (desktop icon)
Connect to
192.168.214.1

’

Main Menu: 6 / F6:
Restore NCU Software

Login to 192.168.214.1
with user: "admin"
Password: "SUNRISE" 1/ F1: Recover from USB

l 1/ F1: Recover system
from selected file

Menu "Commands"
->"Open terminal"

[ 8/F8:OK, continue |

Possible error: l

sc: ERROR: unknown option l 7 | F7: to confirm l
-full/data/<cnc-sw>.tgz

Ey data on the Compact-
Flash card are deleted!

Cause: Space missing between Y
-full and /data

Input: "sc restore -full
/data/<cnc-sw>.tgz" Display "Syncing disk.:

done."?

No

promp
reappears?

NCU Power OFF l

lRemove USB flash drive] SII\S{_I\&CE '0> 0
SIM/NCK -> 1
PLC >3 END

NCU Power ON
PLC general reset

Figure 12-4  Installing the control software using USB-FlashDrive - continued (PCU system)
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12.1 With the help of an NCU service system

12.1.1.3

Flow diagram

Installation of the CNC
software using WinSCP
on PC/PG

Installation of the
NCU service system
on USB flash drive

Is USB flash drive
available with NCU service
system?

Copy "<cnc-sw>.tgz" to
USB flash drive (root
folder)

Insert USB flash drive into
NCU (X125)

I

Connect NCU (X127) <->
PC/PG

l

NCU PWR ON [If a connection is not

i established, deactivate and
- then reactivate "Local Area
Start WinSCP on PC/PG Connection" under "Network
connections".

Login to 192.168.215.1

with user: "admin"
password: "SUNRISE"

l

Menu "Commands" ->
"Open terminal"

Installation of the CNC software using WinSCP on PC/PG

"/data" corresponds to the
USB flash drive on NCU X125

Any data on the CF card are
deleted!

Possible error: Sc :ERROR:

unknown option
-full/data/<cnc-sw>.tgz

A
Input: sc restore -full /data/<cnd- Cause: Space missing
sw>.tgz between -full and /data

Figure 12-5 Installation using WinSCP on PG/PC
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Display "Syncing disk..
done."?

’ NCU Power OFF ‘

l

Remove
USB flash drive

SIM/NCK -> 1
PLC ->3

l

] NCU Power ON \

l

’ PLC general reset ‘

l

SIM/NCK -> 0
PLC >0

END
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Flow diagram

12.1 With the help of an NCU service system

Installation of the CNC software using VNC Viewer on PC/PG

Installation of the CNC
software using VNC
Viewer on PC/PG

§ USB flash dri
available with NCU
service system?

Copy "<cnc-sw>tgz'
to USB flash drive
(root folder)

NCU Power
OFF?

Installation of the
NCU service system
on USB flash drive

NCU Power OFF

Insert USB flash drive
into NCU (X125)

v

Connect NCU (X127) <->
PC/PG

v

NCU Power ON

Start VNC Viewer on
PC/PG

I

VNC server input:
192.168.215.1

[If a connection is not established,
deactivate and then reactivate
"Local Area Connection" under

"Network connections".

Figure 12-6
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Installation using VNC Viewer on PG/PC

Main Menu: 6 / F6:
Restore NCU Software

1/ F1: Recover from USB

1/ F1: Recover system
from selected file

v

| 8/F8:OK, continue |

]

l 7 | F7: to confirm ‘

Display "Syncing disk™

done."? No

NCU Power OFF

Remove USB flash
drive

!

SIM/NC -> 1
PLC ->3

NCU Power ON
PLC general reset

SIM/NC -> 0
PLC ->0

END
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12.1 With the help of an NCU service system

12.1.2 Upgrading

Upgrade options
You have the following options of upgrading the CNC software:
e Automatic upgrade using USB-FlashDrive
e Upgrade using USB-FlashDrive
® Upgrade using WinSCP on PG/PC
® Upgrade using VNC Viewer on PG/PC

Note

An upgrade is possible as of CNC software 2.xx. An upgrade from other software versions
is not permitted. In this case, a new installation is required.

Before the upgrade, you can backup the complete CompactFlash card. Using Restore, you
can write back this backup to the CompactFlash card.

Data backup before upgrades
Carry out a data backup before each upgrade:
® Commissioning archive of NC/PLC/drive data
® | oad the PLC project into the PC/PG (STEP 7)
® |icense key

When the software is upgraded, all user data is kept on the CompactFlash card in the
directories /user, /addon, /oem. The license key is kept as well.

Prior to overwriting a licensed CompactFlash card, a backup of the license key is absolutely
necessary. The key is available in file ‘keys.txt’ and is stored under the path keys/sinumerik.
The backup of the key can be performed, for example, with WinSCP, from the PG/PC.

Note

The licenses are permanently assigned to the CompactFlash card (card ID) and can only be
used on this card.

The license key can be read back via Web License Manager (Page 41) using the card number.

Automatic upgrading

For an automatic upgrade with autoexec.sh from the USB-FlashDrive, the CompactFlash card
is first backed up.

The backup file "card_img.tgz" is saved under the following directory:

/machines/[machine name+serial number of the CompactflashCard]
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12.1 With the help of an NCU service system

An existing data backup is not overwritten. In this case, the operation is exited with an error. The
upgrade is made once the backup has been successfully completed.

12.1.2.1 Backup/Restore

Introduction

Before the upgrade, you can backup the complete CompactFlash Card. Using Restore, you
can write back this backup to the CompactFlash Card.
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Automatic backup of the complete CompactFlash Card

Flow diagram

Automatic backup of
the complete
CompactFlash Card

SIM/NCK ->7
PLC ->0

Insert USB FlashDrive in NCU

Installation of the NCU (X125)
service system on the
USB FlashDrive

NCU Power ON
4

-> RDY LED flashes green
(approx. 5 seconds)

SB FlashDrive with
NCU service system
>=2.50.21.00
available?

”

v

Yes
Open Windows RDY LED red? +

Explorer

See error cause in
¢ the autoexec.log file
Insert USB FlashDrive in Path on delivery DVD: (e.g. CompactFlash
PC/PG \Vol_hmi-sl\standard(export) Card too small)
\emergency_bootsys_ncu\sw_
¢ update\autoexec.sh

No

Copy "autoexec.sh" to”]
USB FlashDrive (root
directory)

¢ "card_img.tgz"
backup file created
Remove USB on USB FlashDrive
FlashDrive

NCU Power OFF

Remove USB
FlashDrive

v
SIM/NCK -> 0
PLC->0

Figure 12-7  Automatic backup of the complete CompactFlash Card

NCU Power OFF
y
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12.1 With the help of an NCU service system

Automatic restoration of the complete CompactFlash Card

Flow diagram

Automatic restoration
of the complete
CompactFlash Card

]

Installation of the
NCU service
system on the USB
FlashDrive

B FlashDrive with NC!

Y

SIM/NCK -> 7
PLC ->0

v

NCU (X125)

Insert USB FlashDrive in

]
NCU Power ON

-> RDY LED flashes
green (approx.

ervice system (bootstick) 5 seconds)
available? f
Open Windows See error cause in
Explorer the autoexec.log file
} [ Path on delivery DVD: (e.g. CdotmpactFII:I:\sh
Insert USB \Wol_hmi-shstandard ard too small)
FlashDrive in (export)\emergency_bootsys |
PCiPG ncu\sw_update\autoexec.sh

Copy "autoexec.sh"
to USB FlashDrive
(root directory)

NCU Power OFF
Remove USB
FlashDrive

"card_img.tgz" is the backup

¢ file created with Backup
Copy "card_img_tgz CompactFlash Card

to USB FlashDrive
(root directory)

SIM/NCK -> 1
i PLC ->3
Rename i
card_img.tgz as PLC general reset
full.tgz
Remove USB Load NC, PLC, drive
FlashDrive archive
— '
h{ NCU Power OFF SIM/NCK -> 0
PLC ->0
A 4
END

Figure 12-8  Automatic restoration of the complete CompactFlash Card
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12.1 With the help of an NCU service system

12.1.2.2

Flow diagram

Automatic upgrade of the
CNC software using USB
flash drive

'

Create NC/PLC/ drive
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card and/or USB flash
drive
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USB flash drivi
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Explorer

!

Insert USB flash drive
into PC/PG

Copy "autoexec.sh"
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USB flash drive (root
folder)

v

Rename
<ncu-sw>.tgz as
update.tgz

!

Remove USB flash
drive

NCU Power

nstallation of the NCU
service system on

]

SIM/NC = 7

PLC =0

via patch cable (RJ45)

Insert USB flash drive
into NCU (X125)
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green (approx. 5 s)

USB flash drive

NCU Power OFF
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OFF? No

Figure 12-9
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Load NC archive

I

Automatic upgrade of the CNC software using USB-FlashDrive
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CNC Commissioning: NC, PLC, Drive
Manual, 06/2019, A5E44860208B AB



New installation / upgrading
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12.1.2.3 Upgrading the CNC software using USB-FlashDrive

Flow diagram

Upgrade the CNC
software with a USB
flash drive

Create NC / PLC / drive
archive on CompactFlash

il [PELL e (LIl via patch cable (RJ45) to NCU
flash drive X127 IP: 192.168.215.1
+ —
Load PLC project —
to PC/PG (STEP 7) Only if new Toolbox
necessary

I L

Installation of the NCU
»| service system on USB
No flash drive

available with NCU
ervice system?

|

Open Windows
Explorer

Insert USB flash
drive into PC/PG

Notice! File name of "<cnc-sw>tgz"
l lower case only.
Copy "<cnc-sw>tgz" to
USB flash drive (root
folder)

!

Remove USB flash
drive

ystem TCU? No »<System PCU?

NCU Power OFF

NCU Powel Connect the standard PC
OFF? No keyboard to the USB Front of
PCU or OPx
v
Insert USB flash drive into SIM/NCK = 0 SIM/NCK = 0
NCU (X125) PLC =0 PLC =0

VY

Figure 12-10  Upgrading the CNC software using USB-FlashDrive
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12.1 With the help of an NCU service system

Flow diagram - continued system TCU (1)

NCU Power ON

Main Menu: 5 / F5: Update
NCU Software

v

1/F1: Update system
software from USB
memory stick

v

1/F1: Update system
software by selected file

v

| 8/F8:OK, continue |

v

’ 7 | F7: to confirm ‘

Display "Syncing disk..
done."?

y
NCU Power OFF

Remove USB flash
drive

I

SIM/NCK -> 1
PLC ->3

NCU Power ON

’ PLC general reset ‘

!

SIM/NCK -> 0
PLC ->0

I

’ Set password ‘

Notice: Do not overwrite
blocks with user program
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Figure 12-11  Upgrading the CNC software using USB-FlashDrive - continued (TCU system)
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Flow diagram - continued PCU system (2)

Connect

PCU Xxxx -> NCU X120

v

ON

NCU / PCU X120 Power

Boot PCU in service mode (Windows XP)|
(key 3 -> manufacturer password)

12.1 With the help of an NCU service system

[ N
Start WinSCP
(desktop icon)

Login to
192.168.214.1
with user
"manufact" PW
"SUNRISE"

Possible error: sc ERROR:
unknown option
-update/data/<cnc-sw>.tgz

Menu "Commands"
->"Open terminal"

Cause: Space missing
between -update and /data

Input: "sc restore -update
/data/<cnc-sw>.tgz"

-

$ prompt

reappears?
pp No

!

Start VNC viewer
(desktop icon)

Connect to
192.168.214.1

Main
Update

Menu: 5/ F5:
NCU Software

v

1/ F1: Update system software
from USB memory stick

v

1/F1:

software by selected file

Update system

v

[ 8/Fs:

OK, continue ]

[ 7 | F7: to confirm ]

isplay "Syncing disk..l

done."? No

NCU Power OFF

ﬂn

Remove USB flas
drive

SIM/NCK -> 1
PLC ->3

NCU Power ON

PLC general reset

SIM/NCK -> 0
PLC ->0

'

Loading
NC archive

Figure 12-12

CNC Commissioning: NC, PLC, Drive
Commissioning Manual, 06/2019, A5E44860208B AB

v

No

ew Toolbox

Open (STEP 7) -
PLC project -
Toolbox bp7x0_xx

: R

Copy new Toolbox
bp7x0_xx blocks to
the PLC project

v

Load PLC project

I

v
Load PLC archive

Notice: Do not overwrite
blocks with user program
(e.g. OB1, OB100, etc.)

A
Load drive archive

END

Upgrading the CNC software using USB-FlashDrive - continued (PCU system)

365



New installation / upgrading

12.1 With the help of an NCU service system

12.1.2.4

Flow diagram
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Figure 12-13  Upgrading the CNC software using WinSCP on PG/PC
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12.1.2.5

Flow diagram
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12.2 With the help of the "Create MyConfig" software

Precondition

The "Create MyConfig" software on PG/PC is the precondition to configure a package.

Basic procedure

The descriptions for automatically reinstalling/upgrading using Create MyConfig include the
basic steps for configuring and subsequent automatic execution at the control system. The
"Create MyConfig" software has integrated online help.

12.2.1 Reinstallation with Create MyConfig

Preconditions
The following preconditions must be met for the CompactFlash card of the NCU:

® The CompactFlash card of the NCU is empty or contains executable NCU software.
If any CNC software and possibly irrelevant user data are on the CompactFlash card, then
these are lost when the software is newly installed.

® You have a <name>.tgz file (cnc-sw.tgz ) with the actual software.
® You want to initiate a new installation of the NCU via a USB FlashDrive.

e |fthe CompactFlash card is empty or does not contain executable CNC software, you need
a USB FlashDrive with installed "NCU Service System".

Operating sequence

In order to configure a package for the reinstallation of the CNC software with "Create MyConfig
Expert":

1. Start the "Create MyConfig Expert" software.
With this software you configure an Installer package that initiates a reinstallation from the
USB Flashdrive to the CompactFlash card of the NCU.

2. Create a new project via the menu "Project" > "New".
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3. Activate the "NCU" area under the "Package" tab.

Project Edit View Component Configuraton Tools Window Help
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4. Activate the "NCU software" window from the "Dialogs" tab.

Froject Edit View Componenl Configuraton Tools Window Halp
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5. In the context menu, select > right mouse button > "Edit mode for all dialog boxes" >
"Automatic".

| 217 Examnple.upz - Create onfig Exper

Project Edit View Component Configuraton Tools Window Help
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6. In the "CNC software" window under "Installation", select the "New installation" mode.

CNC software By
4 Dialog
Activation Yes
Editing mode Automatic
Display messages All
4 QOperating instructions
Text
4 |nstallation
New i ion E|
Setting disabled MNone
4 CNC software (*.tgz) 2 allati
List Update
Freselection EEll JUZUG.UT.00.UZ8107
4 Dialog scripts
Scripts No script available
Mode
Freselects the type of installation.
All existing data are lost with a new installation. The user data are retained
in the case of an upgrade.

7. For the file "<name>.tgz" you have the following options:

— The file is embedded in the project or linked to the project.
For the automatic reinstallation, insert the "<name>.tgz" file in the project under "CNC
software (*.tgz)". To do this, enter the name of the tgz file in the "Preselection"” area.

— Copy the file to the USB FlashDrive in the root directory in which the package is stored
subsequently. The file is automatically selected while the package is running.
Enter the name with the prefix "./" <name>.tgz in the "Preselection" field under "CNC
software (*.tgz)":
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8.

9.

12.2 With the help of the "Create MyConfig" software

Create a package "<name>.usz" via the menu "File" > "Transfer" > "Linux package (NCU)
and select as target path the root directory of the USB FlashDrive.

Create MyConfig Expert saves the project, performs a validation run, creates and saves the
package under the specified target path.

A "<name>.usz" package is then located in the root directory of the USB FlashDrive.
Depending on the configuration in the previous step, the "<name>.tgz" file is also located
next to the package.

Note

The USB FlashDrive must only be bootable if the CompactFlash card of the NCU does not
contain executable CNC system software.

Insert the USB FlashDrive into a USB socket (X125 or X135) of the NCU.

10.Switch the control system off and on again.

Provided that when configuring you configured the "Edit mode of all dialogs" > "Automatic”,
then the package is automatically executed when the control system boots-up. The dialogs
are displayed, but require no operator actions.

The CNC software has been installed once the package has been completed.

A logbook about the activities that have been performed can be saved. The logbook
documents all activities performed during the new installation.

11.Switch-off the control system.
12.Remove the USB FlashDrive.

13.Commissioning work can continue after the control system has been switched on.

Optional additional functions for the installation of the CNC software

In the same package - after the CNC software has been installed - the following actions can be
optionally configured, which can either run completely automatically or conditionally at the
machine:

Loading an SDB Archive

SINAMICS device configuration

Renaming DO, SINAMICS components and DO numbers

Assignment of the drives to NC axes

Manipulation of display machine data

Manipulation of individual NC and drive data

Loading the PLC program or from individual blocks

Installing software

Copying, deleting and manipulating files on the CompactFlash card
Conditional execution of actions, executing, deleting, copying and manipulating

Messages and interactions to the operator
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12.2.2

Introduction

Upgrade with Create MyConfig

Note

For details on upgrading the CNC software versions, read the "siemensd.rtf" (German) or
"siemense.rtf" (English) file on the product CD of Create MyConfig.

When the software is upgraded, all user data is kept on the CompactFlash card and in the
control areas NC, PLC, and drives. The NC and drive data is automatically transferred into the
new CNC software version. Archives neither have to be created nor imported again.

The "NCK commissioning switch" and "PLC mode selector switch" remain during the upgrade
in position "0".

In conjunction with an upgrade, using the same package, the automatic generation of a backup
can be configured, which is then stored on the USB FlashDrive. It is not necessary to first
generate an archive.

Note

After the CNC software has been upgraded, adaptations may be required. Using the Create
MyConfig Expert, these adaptations can also be configured and therefore automatically
executed.

Forinformation about the necessary adaptations, please refer to the upgrade instructions of the
respective CNC software versions.

Operating sequence

372

In order to configure a package for the upgrade of the CNC software with "Create MyConfig
Expert™

1. You have started the "Create MyConfig Expert" software.
Using this software, you configure a package that initiates an upgrade of the CNC software
on the CompactFlash card of the NCU.

2. You have created a new project via the menu "Project" > "New".
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3. Activate the "NCU" area under the "Package" tab.

Project Edit View Component Configuraton Tools Window Help
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4. Activate the "NCU software" window from the "Dialogs" tab.
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5. In the context menu, select > right mouse button > "Edit mode for all dialog boxes" >
"Automatic".

| 217 Examnple.upz - Create onfig Exper
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6. In the "CNC software" window under "Installation”, select the "Upgrade" mode.
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4 Dialog
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Update [+]
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List
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Freselects the type of installation.
All existing data are lost with a new installation. The user data are retained
in the case of an upgrade.

7. For the <name>.tgz files you have the following options:

— The file is embedded in the project or linked to the project.
For the automatic reinstallation, insert the "<name>.tgz" file in the project under "CNC
software (*.tgz)". To do this, enter the name of the tgz file in the "Preselection" area.

— Copy the file to the USB FlashDrive in the root directory in which the package is stored
subsequently. The file is automatically selected while the package is running.
Enter the name with the prefix "./" <name>.tgz in the "Preselection" field under "CNC
software (*.tgz)":
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9.

12.2 With the help of the "Create MyConfig" software

Create a package "<name>.usz" via the menu "File" > "Transfer" > "Linux package (NCU)
and select as target path the root directory of the USB FlashDrive.

Create MyConfig Expert saves the project, performs a validation run, creates and saves the
package under the specified target path.

A "<name>.usz" package is then located in the root directory of the USB FlashDrive.
Depending on the configuration in the previous step, the "<name>.tgz" file is also located
next to the package.

Insert the USB FlashDrive into a USB socket (X125 or X135) of the NCU.

10.Switch the control system off and on again.

Provided that when configuring you configured the "Edit mode of all dialogs" — "Automatic",
then the package is automatically executed when the control system boots-up. The CNC
software has been upgraded and all data is available again after the package has been
completed on the NCU.

A logbook about the activities that have been performed can be saved. The logbook
documents all activities performed during the upgrade.

11.Switch-off the control system.
12.Remove the USB FlashDrive.

13.The machine is ready for operation again after switch-on.

Optional additional functions when upgrading the CNC software

In the same package - after the CNC software has been installed - the following actions can be
optionally configured, which can either run completely automatically or conditionally at the
machine:

Manipulation of display machine data

Manipulation of individual NC and drive data

Loading the PLC program or from individual blocks

Installing software

Copying, deleting and manipulating files on the CompactFlash card
Conditional execution of actions, executing, deleting, copying and manipulating

Messages and interactions to the operator
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Appendix

A.1 Abbreviations

ACX

Compressed format for XML

ALM

Active Line Module

APC

Advanced Position Control (SINUMERIK option M13)

AUTO

AUTO mode: Continuous and automatic execution of programs

BERO

Proximity limit switch

Bl

Binector Input

BICO

Binector Connector

BO

Binector Output

Cl

Connector Input

CNC

Computerized Numerical Control:Computerized numerical control

CcO

Connector Output

CoL

Certificate of License

CP

Communication Processor: Communications processor

CPU

Central Processing Unit:Central processing unit

CuU

Contol Unit

DHCP

Dynamic Host Configuration Protocol: Protocol for automatic assignment of IP
addresses from a DHCP server to a client computer.

DO

Drive Object: Drive object

DP

Distributed I/O

DRAM

Dynamic Random Access Memory

DRF

Differenzial Resolver Funktion: Differential function for rotary resolver

DRIVE-CLIQ

Drive Component Link with 1Q

DSC

Dynamic Stiffness Control: Dynamic stiffness control

DWORD

Doubleword

ESD

Electrostatic Sensitive Device

EMC

Electro-Magnetic Compatibility

EN

European standard

EPos

Basic positioning (SINAMICS S120)

GECOS

General Electric Comprehensive Operating System: Information about the identity
of a user under Linux

GSD

Device master file

GUD

Global User Data

IPO

Interpolator

JOG

JOG mode: manual mode for setting up the machine

LAN

Local Area Network

LED

Light-Emitting Diode: Light-emitting-diode display

LUD

Local User Data
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MD Machine Data

MDI MDI mode (Manual Data Automatic): Enter program blocks manually and execute

MM Motor Module

MCP Machine Control Panel

NC Numerical Control: Numerical control

PIO Process Image Output

Pl Process Image Input

PCU PC Unit: computer unit

PELV Protective Extra Low Voltage

PG Programming device

PLC Programmable Logic Control: (component of the CNC)

PM Power Module

PUD Program global User Data

RAM Random Access Memory: Program memory that can be read and written

REF POINT Function for approaching the reference point in JOG mode.

REPOS Function for repositioning in JOG mode

SD Setting Data

SLM Smart Line Module

SMC Sensor Module Cabinet Mounted

SME Sensor Module Externally Mounted

TEACH IN Function for creating programs in interactive mode with the machine in MDI and
AUTO modes

TCU Thin Client Unit

uSB Universal Serial Bus

XML Extensible Markup Language
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A.2 Information about third-party software used
Copyright 1995 Sun Microsystems, Inc.
Printed in the United States of America.
All Rights Reserved.

This software product (LICENSED PRODUCT), implementing the Object Management
Group's "Internet Inter-ORB Protocol", is protected by copyright and is distributed under the
following license restricting its use. Portions of LICENSED PRODUCT may be protected by one
or more U.S. or foreign patents, or pending applications.

LICENSED PRODUCT is made available for your use provided that you include this license

and copyright notice on all media and documentation and the software program in which this
product is incorporated in whole or part. You may copy, modify, distribute, or sublicense the

LICENCED PRODUCT without charge as part of a product or software program developed by
you, so long as you preserve the functionality of interoperating with the Object Management

Group's "Internet Inter-ORB Protocol" version one. However, any uses other than the foregoing
uses shall require the express written consent of Sun Microsystems, Inc.

The names of Sun Microsystems, Inc. and any of its subsidiaries or affiliates may not be used
in advertising or publicity pertaining to distribution of the LICENSED PRODUCT as permitted
herein. This license is effective until terminated by Sun for failure to comply with this license.
Upon termination, you shall destroy or return all code and documentation for the LICENSED
PRODUCT.

LICENSED PRODUCT IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND
INCLUDING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A
PARTICULAR PURPOSE, NONINFRINGEMENT, OR ARISING FROM A COURSE OF
DEALING, USAGE OR TRADE PRACTICE.

LICENSED PRODUCT IS PROVIDED WITH NO SUPPORT AND WITHOUT ANY
OBLIGATION ON THE PART OF SUN OR ANY OF ITS SUBSIDIARIES OR AFFILIATES TO
ASSIST IN ITS USE, CORRECTION, MODIFICATION OR ENHANCEMENT. SUN OR ANY
OF ITS SUBSIDIARIES OR AFFILIATES SHALL HAVE NO LIABILITY WITH RESPECT TO
THE INFRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY
LICENSED PRODUCT OR ANY PART THEREOF.

IN NO EVENT WILL SUN OR ANY OF ITS SUBSIDIARIES OR AFFILIATES BE LIABLE FOR
ANY LOST REVENUE OR PROFITS OR OTHER SPECIAL, INDIRECT AND
CONSEQUENTIAL DAMAGES, EVEN IF SUN HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES.

Use, duplication, or disclosure by the government is subject to restrictions as set forth in
subparagraph (c)(1)(ii) of the Rights in Technical Data and Computer Software clause at
DFARS 252.227-7013 and FAR 52.227-19.

SunOS, SunSoft, Sun, Solaris, Sun Microsystems and the Sun logo are trademarks or
registered trademarks of Sun Microsystems, Inc.

SunSoft, Inc.
2550 Garcia Avenue
Mountain View, California 94043

Copyright (c) 1991 by AT&T.

Permission to use, copy, modify, and distribute this software for any purpose without fee is
hereby granted, provided that this entire notice is included in all copies of any software which
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is or includes a copy or modification of this software and in all copies of the supporting
documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR AT&T MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE
MERCHANTABILITY OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR
PURPOSE.

This product includes software developed by the University of California, Berkeley and its
contributors.
QLocale's data is based on Common Locale Data Repository v1.6.1.

Note

You can find additional information on the product DVD in the Readme_OSS file about the third-
party software used.
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A.3 Documentation overview SINUMERIK 840D s/

Documentation overview SINUMERIK 840D sl

[ General documentation
E 3

E 3 E 3
SINUMERIK SINUMERIK SINUMERIK
840D sl 840D sl 840D sl

[ L

Advertising brochure

Catalog NC 62

Catalog PM 21

828D

System Manual

[ L

System Manual

Ctrl-Energy Smart machine tool
operation
[ User documentation

x x L = x x
SINUMERIK SINUMERIK SINUMERIK SINUMERIK SINUMERIK
840D sl 840D sl 840D sl 840D sl 840D sl
828D 828D 828D SINAMICS

$120

[ L

Operating Manual

Create MyConfig

Programming Manual

Programming Manual

Diagnostics Manual,

— Universal Operating Manual — Fundamentals —1S0 Turning Alarms
— Turning —Job Planning — SO Milling
— Milling — Measuring Cycles
— Grinding
[ Manufacturer/Service documentation
E E E 1 E 1
SINUMERIK SINUMERIK SINUMERIK SINUMERIK
840D sl 840D sl 840D sl 840D sl
SINAMICS SINAMICS
$120 S120
I i . . i .
Equipment Manual System Manual Commissioning Manual Lists Manual

-NCU
— Operator components

Guidelines for

machine configuration

— CNC: NCK, PLC,
Drive

— Machine data

— Interface signals

and networking — Base software and — Variables
- ADI4 operating software
[ Manufacturer/Service documentation
E 3 E 3 E 3 E 3

SINUMERIK SINUMERIK SINUMERIK SINUMERIK
840D sl 840D sl 840D sl

828D SINAMICS

$120

[ L

Function Manual

— Basic functions

— Extended Functions
— Special Functions

— Synchronized Actions

[ L

Function Manual
Tool management

[ L

Function Manual
Safety Integrated

— Simple milling
with ShopMill
— Simple turning

with ShopTurn

—1SO Dialects
[Info / Training
E 3 L =
SINUMERIK SINUMERIK
[ [} - [ O “
Training documentation ~ Tool and Mold

Making Manual

CNC Commissioning: NC, PLC, Drive
Commissioning Manual, 06/2019, A5E44860208B AB

[ L]

Configuration Manual

— EMC installation guideline

— Industrial security

[ Electronic documentation
E 5

DOConCD

Industry Online
Support (SIOS)

Industry Mall
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SINUMERIK documentation

Manual Title @

Equipment Manual NCU 7x0.3B PN SIOS (https://
support.industry.siemens.com/cs
/de/en/view/99922219)

Function Manual Basic functions SIOS (https:/

support.industry.siemens.com/cs
/del/en/view/109763231)

Function Manual Extended functions SIOS (https://
support.industry.siemens.com/cs
/de/en/view/109763228)

Function Manual Special functions SIOS (https://
support.industry.siemens.com/cs
[de/en/view/109763229)

Function Manual Synchronized actions SIOS (https://
support.industry.siemens.com/cs
/de/en/view/109763230)

Lists Manual Machine data and parameters SIOS (https://
support.industry.siemens.com/cs
/de/en/view/109763238)

Lists Manual NC variables and interface signals SIOS (https:/
support.industry.siemens.com/cs
/de/en/view/109763239)
SIMOTICS Service Manual | 1FK7, 1FT7 encoder replacement SIOS (https:/
support.industry.siemens.com/cs

/de/en/view/99457853)
SINAMICS S120 documentation
Manual Title &
Equipment Manual Booksize power units IGH2/ (https://

support.industry.siemens.com/cs
/ww/en/view/109763282)

Commissioning Manual Commissioning with Startdrive /IH1/ (https://
support.industry.siemens.com/cs
/ww/en/view/109763294)

Lists Manual Parameters, function diagrams, faults | /LH1/ (https://
and alarms support.industry.siemens.com/cs
/ww/en/view/109763271)
Function Manual Drive functions /FH1/ (https://

support.industry.siemens.com/cs
/ww/en/view/109763287)

Function Manual Safety Integrated /FHS/ (https://
support.industry.siemens.com/cs
/ww/en/view/109763292)
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Index

A

Access levels, 35
Adaptations
Moment of inertia, 251
Overview, 256
Position, 253
Velocity, 253
ALM identification, 203
Assigning device names, 79
Assignment procedure, 220
Automatic servo tuning, 284, 285
Generate report, 304
Path interpolation, 300
Tuning log, 295, 299
Axis assignment, 222
Axis strategy, 288

B

Backing up tuning results, 232
BICO interconnections, 108
Brake behavior OFF3, 209

C

Catalog motor, 125
Certificate of License (Col), 40, 44
Channel axes, 221
Circularity test, 284
Backing up, 336

Examples of the position setpoint filter, 334

Optimization example 1, 334

Optimization example 2, 335

Optimization example 3, 335

Perform measurement, 332

Setting parameters, 332
Coding switches, 30
Commissioning archive

Creating, 344

Reading in, 344
CompactFlash card, 39, 44
Compliance - definition, 242
Configuration

Change, 182

Sorting, 183
Control mode, 129
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Create MyConfig, 368

Current control loop, 284
Measuring method, 314

CYCLE791, 246

D

Data backup
Point in time, 341
Data set
Add, 152
Boundary condition, 150
Drive (DDS), 150
Encoder (EDS), 150
Modify, 158
Motor (MDS), 150
Remove, 156
DC link identification, 202
Details, 51
Diagnostics
Drive system, 173
Trace, 159
Drive
Assign axis, 218
Faults, 174
PLC-controlled, 262
PROFIBUS DP, 262
Warnings, 174
Drive components, 208
Drive Object,
Activate, 188
Deactivation, 187
Delete, 189
Drive system
Activate drives, 198
Diagnostics, 173
Drive Unit
Configuration, 175
Topology,
Drive wizard, 123

E

Electronic rating plate, 198

F
Factory settings, 142
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Filter, 284
Example, 329
Type, 329
Firmware update, 144
Firmware version
Sensor Module, 201
SINAMICS S120, 200
Friction compensation
Automatic sequence, 234
Example, 238
Manual sequence, 235
Torque injection pulse, 240
Tuning quality:, 233
Velocity injection pulse, 234, 235
Function generator
Connection point, 326
Parameter, 328
Positioning monitoring, 326

G

Geometry axes, 221

H

Hardware configuration, 51
Hardware reference, 39
Hardware serial number, 39, 44

Infeed
Configuration, 114
Initial commissioning, 113
Line data, 201
Overview, 119
Parallel connection, 121
Power data, 116
Saving the configuration, 119
Summary, 118
Terminal wiring, 117
Intelligent dynamic response adjustment
Function, 253
Option, 253
Intelligent load adjustment
Function, 251
Option, 251
Interpolation, 300
Interpolation axes, 285
Isochronous operation, 67
Isochronous Real Time (IRT), 66
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L

License, 44
License database, 42

License information, 39

License key, 39, 45
License number, 45
Line checksum, 344

M

Machine axes, 221

MD13160 $MN_SINAMICS_MAX_SLAVE_ADDRES

S, 263

Measuring functions, 311

Cancel, 312
Start, 312

Monitoring the line voltage, 202

N

NCK commissioning switch, 30

NCU interfaces, 29

Nodding compensation

deactivate, 245

Measuring technique, 243

Option, 242
Part program, 248
Trace, 247

o)
Option, 45

P

Parameter

Speed setpoint before/after filter, 328

Password
change, 37
Rules, 36
Set, 36

PLC

Changing the operating state, 343
Communication setup, 47
Mode selector switch, 30

Position control loop, 284
Measurement sequence, 322
Measuring procedure, 320
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Reference frequency response, 323
Setpoint ramp, 323
Setpoint step, 323
Position controller strategy, 291
Process data (PZD), 217
PROFIBUS connection, 214
PROFIBUS telegram type, 129
PROFINET
Configuration, 68
Connection, 70
10 system, 71
PROFINET IO, 66
PROFIsafe, 77

R

Reinstallation of the CNC software, 351
Replacing a motor component, 196
Replacing a Motor Module, 197

S

SIMATIC Manager, 47

SIMATIC S7 project, 48

SINUMERIK 840D sl Toolbox, 28

Software product, 39

Speed adjustment, 209

Speed control loop, 284
Measuring method, 315

Speed controller strategy, 289

System utilization, 259

T

Technology
Milling, 230
Turning, 230

Telegram
Manufacturer-specific, 216
Number of encoders, 219
Standard, 216

Terminal assignment, 106
Inputs/outputs, 106
NCU - X122, 103, 104
NCU - X132, 104, 105
NCU - X142, 105
NX1x.3, 106

Third-party motor, 131

Topology
Delete the component, 191
Obligatory rules, 203
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Optional rules, 204
Target/actual comparison, 184

Topology display (graphic), 179
Trace

Cursor, 168

New session, 159
Scale, 167

Servo variables, 163
Session type, 159
Zoom, 163

Tuning

1 axis, 234
2 axes, 234

Tuning functions, 284
Tuning objective

Conservative/robust responsiveness, 292
Maximum responsiveness, 292
Moderate responsiveness, 292

Tuning sequence, 283
Tuning strategy, 288

V)

Upgrade

Create MyConfig, 372
Service system, 351

User views, 230

W

Web License Manager, 41
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