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Legal information

Legal information
Use of application examples
Application examples illustrate the solution of automation tasks through an interaction of several
components in the form of text, graphics and/or software modules. The application examples are
a free service by Siemens AG and/or a subsidiary of Siemens AG (“Siemens”). They are nonbinding and make no claim to completeness or functionality regarding configuration and
equipment. The application examples merely offer help with typical tasks; they do not constitute
customer-specific solutions. You yourself are responsible for the proper and safe operation of the
products in accordance with applicable regulations and must also check the function of the
respective application example and customize it for your system.
Siemens grants you the non-exclusive, non-sublicensable and non-transferable right to have the
application examples used by technically trained personnel. Any change to the application
examples is your responsibility. Sharing the application examples with third parties or copying the
application examples or excerpts thereof is permitted only in combination with your own products.
The application examples are not required to undergo the customary tests and quality inspections
of a chargeable product; they may have functional and performance defects as well as errors. It is
your responsibility to use them in such a manner that any malfunctions that may occur do not
result in property damage or injury to persons.
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Disclaimer of liability
Siemens shall not assume any liability, for any legal reason whatsoever, including, without
limitation, liability for the usability, availability, completeness and freedom from defects of the
application examples as well as for related information, configuration and performance data and
any damage caused thereby. This shall not apply in cases of mandatory liability, for example
under the German Product Liability Act, or in cases of intent, gross negligence, or culpable loss of
life, bodily injury or damage to health, non-compliance with a guarantee, fraudulent
non-disclosure of a defect, or culpable breach of material contractual obligations. Claims for
damages arising from a breach of material contractual obligations shall however be limited to the
foreseeable damage typical of the type of agreement, unless liability arises from intent or gross
negligence or is based on loss of life, bodily injury or damage to health. The foregoing provisions
do not imply any change in the burden of proof to your detriment. You shall indemnify Siemens
against existing or future claims of third parties in this connection except where Siemens is
mandatorily liable.
By using the application examples you acknowledge that Siemens cannot be held liable for any
damage beyond the liability provisions described.

Other information
Siemens reserves the right to make changes to the application examples at any time without
notice. In case of discrepancies between the suggestions in the application examples and other
Siemens publications such as catalogs, the content of the other documentation shall have
precedence.
The Siemens terms of use (https://support.industry.siemens.com) shall also apply.

Security information
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.
Siemens’ products and solutions 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. firewalls and/or network segmentation) are in place.
For additional information on industrial security measures that may be implemented, please visit
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 are available
and that 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: https://www.siemens.com/industrialsecurity.
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1

Introduction

1.1

Overview
This application variant offers you the possibility to simulate predefined kinematics
of the SIMATIC S7-1500 T-CPU with the NX Mechatronics Concept Designer
(MCD). You will also receive the NX library "Kinematics Toolbox". The "Kinematics
Toolbox" contains parameterizable MCD models of the predefined kinematics of
the SIMATIC S7-1500T. In addition, you receive prepared PLC projects with which
you can easily process the MCD models.
With this application example you have the possibility to simulate a selected MCD
model of the "Kinematics Toolbox" with a preconfigured control project.
You can use the application example to implement the following tasks:
•

Presentation of the "Kinematics Toolbox" with the NX MCD Player

•

Testing of interfaces between PLCSIM Advanced (PLA) and NX MCD with
functional, preconfigured MCD models and control projects

Virtual S7-1500 T-CPU in PLCSIM Advanced and NX MCD model

 Siemens AG 2018 All rights reserved

The MCD models are controlled via a virtual S7-1500 T-CPU, which is simulated
via PLCSIM Advanced. You have the option of testing a pick & place and a contour
travel scenario with the MCD models using prepared PLC programs. The interface
between the respective MCD model and the virtual CPU is already set up.
Figure 1-1 Simulation of a roll picker with NX MCD

Virtual
S7-1500 T-CPU

Note

Digital twin in MCD
(Mechatronics Concept Designer)

This document contains instructions for performing the virtual commissioning of a
kinematic system. Here you use an MCD model of the "Kinematics Toolbox" with
the initial settings (view-only).
If you want to integrate the MCD models of the Kinematics Toolbox into an
existing MCD machine model, you must adapt the properties (e.g. geometry
data) of the MCD models. This allows you to test the original PLC program and
the interaction between the kinematics and the other machine components in
MCD.
For this application case, you get the description in the application variant 2
"Inserting and parameterizing the Toolbox models in your own NX MCD project".
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Example scenarios
The TIA sample project "109760078_Kinematics_Toolbox_Scenario.ap15"
contains PLC projects for each MCD model. The following two scenarios are
prepared for each kinematics.
•

Contour ride

•

Pick & Place

You start both scenarios using a control table in the TIA Portal.

 Siemens AG 2018 All rights reserved

Figure 1-2: Example scenario Contour travel with a roller picker in NX MCD
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1.2

Principle of operation

1.2.1

Description
The following figure provides an overview of the individual components of the PLC
project and how the data is linked to the MCD model.
Figure 1-3: Functionality of the simulation with PLA and NX MCD

Virtual S7-1500 T-CPU in S7-PLCSIM Advanced
Transformations

Axis 1

Program / command

Axis 2
Axis 3
Axis n

User
program
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Kinematics technology
object

Provision of the
axis positions for
the MCD model

Technology object
Positioning axis

MCD
Interface

NX MCD model (digital twin) of
the Kinematics Toolbox

Position Control

Signals

Signal Adapter

Signal Mapping
Connection

User program
The following functions are implemented in the user program:
•

Presetting of motion commands for the TO kinematics via the library
"LKinCtrl" (see section 2.2.4)

•

Activation and locking of the axes

•

Acknowledging the technology alarms

•

Referencing (absolute encoder adjustment) of the axes

Kinematics technology object
Kinematics are freely programmable mechanical systems in which several
mechanically coupled axes cause the movement of a working point. The SIMATIC
S7-1500T technology CPUs provide kinematics functions with the technology
object (TO) for controlling kinematics, e.g. for handling tasks.
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Typical applications include:
•

Pick & Place

•

Mounting

•

Palletizing

The technology objects of the kinematics in the TIA sample project are already
configured with the initial settings of the MCD models (e.g. geometry data). This
allows you to simulate the MCD models of the "Kinematics Toolbox" in the TIA
sample project without further adjustments.
Kinematic axes in simulation mode
The kinematic axes are the axes that move a kinematic. In this application
example, the kinematic axes are connected to technology objects of the type
positioning axis. The kinematic axes are operated in simulation mode and therefore
do not communicate with a drive. The target positions of the kinematic axes are
written to the data block "MCDInterface".
Interface between PLCSIM Advanced and MCD (Signal Mapping Connection)

 Siemens AG 2018 All rights reserved

The target positions from the data block "MCDInterface" are coupled with signals
from the MCD model. For more information about the Signal Mapping Connection,
see 2.1.2.
Signal Adapter and Position Control
The target position is transmitted to an MCD Position Control via a signal adapter.
The position controller in the MCD model is designed so that the current position is
always displayed directly in NX. A real control behavior is not simulated.

1.2.2

Restrictions

Simulation operation of the kinematic axes
The following functions are not available due to the simulation mode of the
positioning axes:
•

Hardware limit switch

•

Probe and cam functions

•

Reference marks (active and passive referencing of incremental encoders not
possible)

•

Communication via PROFIdrive telegram

You must also note the following:
•

Occurrence of position jumps in the MCD during absolute encoder adjustment
or during direct axis referencing

•

Deactivation of simulation operation at the technology object in the TIA Portal
project necessary when switching from MCD model to real control with drives
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Note

You have the option of simulating the drive behavior with PROFIdrive telegrams.
This allows you to perform virtual commissioning with real axes that are not
operated in simulation.
The Crosslink and SIMIT drive behavior models are available for implementing
the drive simulation. You will find the two application variants on the article page
of this application example.

Physical behavior of the models (controlled system)
The inertia, friction and masses of the kinematics are not considered in detail in the
models of the "Kinematics Toolbox". Thus, no real controlled system is mapped in
the MCD models. The models serve to control the program flow, but not to simulate
the real physical behavior of kinematics.
Control behavior
The simulation of the MCD model does not use a closed-loop position controller
with secondary speed controller and current controller. The nominal positions of the
simulated axes are transferred directly to MCD. The contouring error is therefore
always zero.

 Siemens AG 2018 All rights reserved

Note

1.3

The simulation of the kinematics in NX MCD is not suitable for performance
tests, clock rate analyses or controller optimization.

Components used
This application example was created with these hardware and software
components:
Table 1-1: Software components
Components

Quantity

Article number

STEP 7 Professional V15

1

6ES7822-1..05-..

PLC Sim Advanced 2.0

1

6ES7823-1F.01-0YA5

NX MCD Player

1

NX30124

Note

NX12.0.2

This application example consists of the following components:
Table 1-2: Components of the application example
Components

File name

This document

109760078_Kinematics_Toolbox_Simulation_NX_MCD_Player_DOC
U_v10_de.pdf

NX MCD models
of the "Kinematics
Toolbox"

109760078_Kinematics_Toolbox_LIB_v10.zip

TIA Portal sample
project

109760078_Kinematics_Toolbox_Scenarios_PROJ_v10.zip
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1.4

System requirements for the PC

Supported operating systems and graphics cards for NX
You can find the currently supported operating systems and graphics cards for NX
under the following link:
https://www.plm.automation.siemens.com/en_us/support/gtac/certifications.shtml

2

Engineering

2.1

"Kinematics Toolbox" for NX MCD

2.1.1

Overview of the MCD models
The "Kinematics Toolbox" contains MCD models of the following kinematics types.
Table 2-1: Overview of the Kinematics types of the "Kinematics Toolbox"

 Siemens AG 2018 All rights reserved

Name of the MCD-Model

Note

Kinematics type of the SIMATIC S7-1500 TCPU

ArticulatedArm3D

3D articulated arm with orientation

CartesianPortal3D

Cartesian portal 3D with orientation

CylindricalRobot3D

Cylindrical 3D robot with orientation

DeltaPicker3D

Delta-Picker 3D with orientation

RollerPicker3D

Roller picker 3D with orientation (vertical)

Scara3D

Scara 3D with orientation

Tripod3D

Tripod 3D with orientation

In this application variant, you simulate the MCD models with the initial settings.
Therefore you do not have to make any changes in the MCD models (view-only).
If you want to change the geometry data or other properties of the MCD models,
you get the parameter description in the application variant "Inserting and
parameterizing the Toolbox models in your own NX MCD project".

2.1.2

Signal coupling of the MCD models to the simulated CPU
Basically you can couple signals from different applications with MCD signals. This
section describes the coupled signals between PLCSIM Advanced and NX MCD.
You will find the instructions for setting up the signal coupling in section 2.3.3.

Overview
In the MCD models, signal couplings to the "MCDInterface" data block have
already been set up in the PLC project. The MCD signals are applied in the signal
adapter "PLC_Signals".
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Table 2-2: MCD Signal couplings
MCD Signal Name

Direction

Variable in DB
"MCDInterface"

Data type
TIA/MCD

KinematicAxis_A1_pos_rot



KinematicAxisA1PosRot

real/double

KinematicAxis_A2_pos_rot



KinematicAxisA2PosRot

real/double

KinematicAxis_A3_pos_rot



KinematicAxisA3PosRot

real/double

OrientationAxis_A4_pos_rot



OrientationAxisA4PosRot

real/double

HWLimitSwitch_y_min

→

HwLimitSwitchYMin

bool/bool

HWLimitSwitch_y_max

→

HWLimitSwitchYMax

bool/bool

MCD-Signal adapter
Create a signal adapter in the MCD model so that you can interconnect MCD
signals with external signals (see 2.3.3). The signal adapter "PLC_Signals" is
already installed in all MCD models of the "Kinematics Toolbox" and contains all
important signals.
The following figure shows an example of the signal coupling with signal adapter
for the position of axis A1 in the MCD model "RollerPicker3D".

 Siemens AG 2018 All rights reserved

Figure 2-1: Signal Coupling Using the Example of the Position of KinematicsAxisA1

MCD
Interface

KinematicAxisA1PosRot

MCD model
Position Control

Signal Adapter

PosCntrlRot_
A1_X1

rot_x1_Pos
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The following figure shows components of the signal coupling in the NX MCD
Player.

 Siemens AG 2018 All rights reserved

Figure 2-2: Signal coupling in the NX MCD Player

Positions
From the DB "MCDInterface" the rotatory nominal positions of the motors are
transferred to the MCD model (see 2.2.4). The conversion of the rotary motion into
a linear motion takes place in linear axes via mechanical elements in the MCD,
such as rollers.
Hardware limit switch
When the hardware limit switch position in MCD is overrun, the corresponding
variable in the DB "MCDInterface" is set to TRUE.

Note

The signals of the hardware limit switches are not used in this application
example because the simulated axes do not react to the hardware limit switches.
Use a drive behavior model to use hardware limit switches.
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2.2

TIA Portal project

2.2.1

Overview of control projects
To control the MCD models, the TIA project
"109760078_Kinematics_Toolbox_Scenarios.ap15" contains one executable
control project for each MCD model.
Figure 2-3: Controls in the TIA Portal project tree

 Siemens AG 2018 All rights reserved

The following chapters describe the control project for the MCD model
"RollerPicker3D". You can also use the description for the other MCD models
because the PLC projects have a uniform structure.

2.2.2

Technology objects

Kinematics
For the MCD model "RollerPicker3D", the technology object of the same name is
created in the controller. The geometry data are identical to the MCD model.
Positioning axes
The wiring of the kinematic axes with the positioning axes has already been carried
out in the project. The four axes are operated in simulation mode.
Figure 2-4: Connection of the positioning axes with the kinematic axes
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2.2.3

Drives

Communication
In the TIA example project, four SINAMICS S210 drives are connected to the
kinematic axes of the roller picker via PROFIdrive telegram 105. The four kinematic
axes are operated in simulation mode for virtual commissioning with NX MCD.
Thus, there is no data exchange between the kinematic axes and the drives.
If you load the control project unchanged onto a real S7-1500 T-CPU, the axes will
continue to be simulated. The real drives do not operate.
Figure 2-5: S7-1500 T-CPU with four SINAMICS S210

Operation with real drives
Deactivate simulation mode on all kinematic axes to move the real drives on the
machine.

 Siemens AG 2018 All rights reserved

Figure 2-6: Deactivate simulation mode on axes

During real commissioning, there is a risk that the kinematic axes will perform
uncontrolled movements. This risk cannot be excluded by virtual
commissioning with NX MCD.
WARNING

Failure to observe this warning may result in an accident, serious injury or death.
Make sure that there are no persons in the danger area of the machine when the
axes are moved.
Make sure that the safety functions of the system are ready for use.
Make sure that the safety functions of the system are ready for operation. First
move the kinematics at reduced speed in slow mode.
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2.2.4

User program
The following figure shows the call structure of the user program.
Figure 2-7 Call structure of the user program

Virtual S7-1500 T-CPU in S7-PLCSIM Advanced
with example scenario Pick & Place

PickAnd
PlaceCall

Call

PathData
PickAnd
Place

Call

Call

TO
kinematic
s

PickAnd
Place
Path control for
TO kinematics
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Path definition

MCPost
Servo

MC-Servo

Transformations

TO Axis
TO Axis
TO Axis
TO Axis

Provision of the axis positions for
the MCD model

MCD
Interface
Handler

MCD
Interface

FB "PickAndPlace"
With the FB "PickAndPlace" motion commands are given to the TO kinematics.
In the FB "PickAndPlace" a multi-instance of the library function block
"LKinCtrl_MC_MovePath" is called. The FB "LKinCtrl_MC_MovePath" is used to
define the path movement via a command list. Therefore, you do not have to use
individual system commands to control the TO Kinematics. You can get a manual
of the complete library "LKinCtrl" under the following link:
https://support.industry.siemens.com/cs/ww/en/view/109755891

DB "PathDataPickAndPlace"
The DB "PathDataPickAndPlace" defines the command list for running the Pick &
Place scenario. The command list is connected to the FB "PickAndPlace" to
process the commands.
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FC "MCDInterfaceHandler"
The FC "MCDInterfaceHandler" function converts the current nominal positions of
the kinematic axes into the rotational position on the motor shaft. The conversion to
the Rotarian position of the motor is necessary because in the MCD models the
gear and the leadscrew pitch are already taken into account for the conversion of
the axis movement. In the MCD model, transmission and leadscrew pitch are
realized via mechanical couplings.
The calculated positions are written to the data block "MCDInterface".

𝑀𝑜𝑡𝑜𝑟 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 (𝑟𝑜𝑡𝑎𝑡𝑜𝑟𝑦 𝑎𝑥𝑖𝑠) = 𝑆𝑒𝑡𝑝𝑜𝑖𝑛𝑡 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 ∗
𝑀𝑜𝑡𝑜𝑟 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 (𝑙𝑖𝑛𝑒𝑎𝑟 𝑎𝑥𝑖𝑠)
= 𝑆𝑒𝑡𝑝𝑜𝑖𝑛𝑡 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 ∗

 Siemens AG 2018 All rights reserved

Note

𝑁𝑢𝑚𝑏𝑒𝑟 𝑚𝑜𝑡𝑜𝑟 𝑟𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠
𝑁𝑢𝑚𝑏𝑒𝑟 𝑙𝑜𝑎𝑑 𝑟𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠

360°
𝑁𝑢𝑚𝑏𝑒𝑟 𝑚𝑜𝑡𝑜𝑟 𝑟𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠
∗
𝐿𝑒𝑎𝑑𝑠𝑐𝑟𝑒𝑤 𝑝𝑖𝑡𝑐ℎ 𝑁𝑢𝑚𝑏𝑒𝑟 𝑙𝑜𝑎𝑑 𝑟𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠

This conversion is not necessary for drive simulation with a SIMIT or Crosslink
drive behavior model. In both drive simulations, target speeds are transmitted via
a PROFIdrive telegram.

DB MCDInterface
The DB "MCDInterface" is used for bidirectional data exchange with the MCD
model. The rotatory target positions of the motor are transferred to the MCD model.
Signals, such as hardware limit switches, are written from the MCD model to the
DB "MCDInterface".
In this part of the application example, only the transfer of the positions into the
MCD model is relevant, since the hardware limit switches and reference switches
are not evaluated in the simulation mode of the technology objects. The description
of the signal coupling of the DB "MCDInterface" to the MCD model can be found in
section 2.1.2.

2.3

Operation of the application example
Below you will find information on how to start a Pick & Place scenario for the
"RollerPicker3D" kinematics and how to simulate the movement of the kinematics
in MCD. You can also use the operating instructions for the contour travel scenario
and the simulation of other kinematics. The MCD models of the "Kinematics
Toolbox" and the control projects in the TIA Portal can be operated uniformly.
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2.3.1

Load control project into S7-PLCSIM Advanced CPU
1. Start the S7-PLCSIM Advanced.
Figure 2-8: Start PLCSIM Advanced

 Siemens AG 2018 All rights reserved

2. Start a PLC instance with the name "Kinematics".

Note

Do not use another instance name, since the signal couplings of the MCD
models are already configured for this PLC name.
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 Siemens AG 2018 All rights reserved

Figure 2-9 Start PLCSIM Advanced Instance

3. Unzip the file "109760078_Kinematics_Toolbox_Scenarios_PROJ_v10.zip"
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4. Open the TIA Portal project
"109760078_Kinematics_Toolbox_Scenarios.ap15" from the unpacked
directory.

 Siemens AG 2018 All rights reserved

Figure 2-10 Open the TIA Portal project

5. Load the control project with the CPU name "RollerPicker3D" into the PLCSIM
Advanced instance "Kinematics".
Figure 2-11 Download of the control project

6. Switch the control to RUN.

2.3.2

Starting the Simulation of an NX MCD Model
1. Extract the file "109760078_Kinematics_Toolbox_LIB_v10.zip", which contains
the MCD models.
2. Open the directory "RollerPicker3D".
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3. Open the file _RollerPicker3D.prt in the directory "RollerPicker3D" with a
double click.
Figure 2-12: Opening the MCD model RollerPicker3D in the Editor

The NX MCD Player application opens. You see the MCD model "RollerPicker3D".
4. Click on "Play" in the toolbar to start the MCD simulation.
 Siemens AG 2018 All rights reserved

Figure 2-13: Start simulation in MCD
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2.3.3

Setting up signal coupling between simulated CPU and MCD
In the MCD models of the "Kinematics Toolbox" signal couplings for the simulated
CPU with the instance name "Kinematics" have already been set up. This section
contains instructions for adjusting the signal couplings or setting up new couplings,
if necessary.
1. Load the PLC project into the simulated CPU (see 2.3.1).
2. Open the signal coupling dialog "Signal Mapping" via the context menu of the
"Signal Connections".

 Siemens AG 2018 All rights reserved

Figure 2-14 Open signal mapping
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In the Signal Mapping window you have the possibility to couple the signals of the
MCD model with variables of the simulated CPU.
The Signal Mapping window consists of three parts:
•

MCD signals (from signal adapter "PLC_Signals")

•

External signals (e.g. variables of a simulated CPU)

•

Established signal couplings between MCD signals and external signals

 Siemens AG 2018 All rights reserved

Figure 2-15 Signal Mapping in MCD

3. Select "PLCSIM Adv" as type and open "External Signal Configuration" to
select PLC variables as external signals.
Figure 2-16 Opening the "External Signal Configuration"

Kinematics Toolbox – Simulation with the NX MCD Player
Entry ID: 109760078, V1.0, 09/2018

21

2 Engineering
4. Make sure that the PLCSIM instance has already been started. Click the
"Refresh Registered Instances" button to display all active PLCSIM Advanced
instances.

 Siemens AG 2018 All rights reserved

Figure 2-17 Selection of CPU variables from the simulated CPU

5. Select the simulated PLC instance. Select the CPU variables in the column
"Select" that you want to use as external signals for the MCD model and
confirm with OK. The following figure shows the selection of the position of
"KinematicAxisA1".
Figure 2-18: Select external signals
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6. Set up signal couplings in the "Signal Mapping" window. Select the external
signal and the MCD signal and click on the button between the two tables.
The following figure shows an example of the coupling of the position of
"KinematicAxisA1".

 Siemens AG 2018 All rights reserved

Figure 2-19 Setting up signal couplings

7. Select an existing signal coupling and click on the button to the right of the
table to resolve existing couplings.
Figure 2-20 Resolving existing MCD couplings

Kinematics Toolbox – Simulation with the NX MCD Player
Entry ID: 109760078, V1.0, 09/2018

23

2 Engineering

2.3.4

Starting the Pick & Place scenario
Below you will find instructions for starting the Pick & Place scenario.
1. If necessary, follow the steps in section 2.3.1 and 2.3.2.
2. Go online to the simulated CPU.
3. Open the observation table "Kinematics control" and observe all values.
Figure 2-21: Opening a watch table

 Siemens AG 2018 All rights reserved

4. Acknowledge any pending alarms at the technology objects. Set
"Controls.ResetAxes" to TRUE and then to FALSE again.
Figure 2-22 Acknowledge alarms

5. Enable the axes.
Figure 2-23 Enabling an axis
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6. Reference the axes. Set "Controls.HomeAxes" to TRUE and then to FALSE
again.
Figure 2-24 Referencing the axis

Note

The axes in the MCD model can jump during referencing because the kinematic
axes are operated in simulation.
In this user program, an absolute encoder adjustment to position 0 is performed
for each axis.
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7. Start the Pick & Place scenario by setting
"Controls.EnablePickAndPlaceDemo" and "Controls.StartPath" to TRUE.
Optionally, start the trace beforehand (see 2.3.5).
Figure 2-25 Starting the Pick & Place scenario

After starting, you can observe the Pick & Place scenario in NX MCD.
Alternatively, you can start the Contour Drive scenario by setting
"Controls.EnableContourDemo" to TRUE and
"Controls.EnablePickAndPlaceDemo" to FALSE. The two scenarios are not locked
against each other.

Note

The kinematics cannot leave the joint position space during a kinematic
movement. If you start the scenarios for the kinematics "ArticulatedArm3D" from
the zero position, the articulated arm collides with itself.
You can change the joint position space using single axis movements. Move the
"KinematicsAxisA2" axis from the zero position in jog mode by a small distance
(e.g. 1°) in the positive direction. Use the axis control panel in the TIA Portal.
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8. Set “Controls.StartPath” to FALSE and then back to TRUE to restart a
scenario.

2.3.5

Record movement of kinematics (Trace)
You have the option of recording a track of the movement of the kinematics with a
trace in NX MCD or in the TIA Portal to check your control program.

Trace in NX MCD
1. Tick the "Tracer(1)" checkbox under "Runtime Behaviors" in the Physics
Navigator.

 Siemens AG 2018 All rights reserved

Figure 2-26 Activate Trace in MCD

2. Start the simulation as shown in section 2.3.2 and 2.3.4.
3. Stop the simulation to display the track of the movement. During the running
simulation it is not possible to display the track.
Figure 2-27 Stop NX MCD Simulation
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You can then view the traverse path of the Tool Center Point.
Figure 2-28 Trace in MCD for contour travel with "RollerPicker3D".
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Note

By stopping the simulation in NX MCD, the MCD model of the kinematics jumps
back to the zero position, since the signal coupling to the virtual CPU is lost.

Kinematics Trace in the TIA Portal
1. Open the kinematics trace of the "RollerPicker3D" technology object.
2. Click on "Observe".
3. Click on "Start recording".
Figure 2-29 Start TIA Kinematics Trace

The trace is not started until you set the trigger variable "Controls.StartPath" to
TRUE and thus start the scenario.
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You can then view the traverse path of the Tool Center Point.

 Siemens AG 2018 All rights reserved

Figure 2-30 Trace in the TIA portal for contour travel with "RollerPicker3D".
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3

Appendix

3.1

Service and support

Industry Online Support
Do you have any questions or need assistance?
Siemens Industry Online Support offers round the clock access to our entire
service and support know-how and portfolio.
The Industry Online Support is the central address for information about our
products, solutions and services.
Product information, manuals, downloads, FAQs, application examples and videos
– all information is accessible with just a few mouse clicks:
https://support.industry.siemens.com

Technical Support

 Siemens AG 2018 All rights reserved

The Technical Support of Siemens Industry provides you fast and competent
support regarding all technical queries with numerous tailor-made offers
– ranging from basic support to individual support contracts. Please send queries
to Technical Support via Web form:
www.siemens.com/industry/supportrequest
SITRAIN – Training for Industry
We support you with our globally available training courses for industry with
practical experience, innovative learning methods and a concept that’s tailored to
the customer’s specific needs.
For more information on our offered trainings and courses, as well as their
locations and dates, refer to our web page:
www.siemens.com/sitrain

Service offer
Our range of services includes the following:
•

Plant data services

•

Spare parts services

•

Repair services

•

On-site and maintenance services

•

Retrofitting and modernization services

•

Service programs and contracts

You can find detailed information on our range of services in the service catalog
web page:
https://support.industry.siemens.com/cs/sc

Industry Online Support app
You will receive optimum support wherever you are with the "Siemens Industry
Online Support" app. The app is available for Apple iOS, Android and Windows
Phone:
https://support.industry.siemens.com/cs/ww/en/sc/2067
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3.2

Links and Literature
Table 3-1: Links and Literature
No.
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3.3

Topic

\1\

Siemens Industry Online Support
https://support.industry.siemens.com

\2\

Link to the article page of the application example
https://support.industry.siemens.com/cs/ww/en/view/109760078

\3\

Link to the article page of SIMATIC S7-1500T Kinematics Control ("LKinCtrl")
https://support.industry.siemens.com/cs/ww/en/view/109755891

\4\

Global Technical Access Center (GTAC) - Supported Hardware and Software for
NX
https://www.plm.automation.siemens.com/en_us/support/gtac/certifications.shtml

\5\

SIMATIC S7-1500 S7-1500T Kinematics functions V4.0 in the TIA Portal V15
https://support.industry.siemens.com/cs/ww/en/view/109749264

\6\

Documentation NX12
https://docs.plm.automation.siemens.com/tdoc/nx/12.0.2/nx_help/

Change documentation
Table 3-2: Change documentation
Version

Date

V1.0

09/2018

Change
First version
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