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Exclusion of liability
These training documents supplement the documentation available at SEW-EURODRIVE GmbH & Co KG. They
were created as informational documents to accompany training according to the author's best knowledge.

Compliance with the information in the operating instructions for the devices mentioned in the training documents has
priority and is a basic requirement for safe operation. The safety provisions therein apply.

SEW-EURODRIVE GmbH & Co KG is not liable for personal injury or damage to equipment or property resulting from
non-compliance with the operating instructions. Liability for defects is excluded in such cases.

Ensure that the operating instructions are made available in legible condition to those responsible for the system and
its operation, as well as to personnel working on the device independently.

Objectives of this training document

= You will learn how to configure, program, and start up a storage/retrieval system with the MOVIKIT®
StackerCrane application module.

= You will learn about the operating principle of the MOVIKIT® StackerCrane with effiDRIVE, MOVIKIT®
StackerCrane MultiMotion, and MOVIKIT® StackerCrane MultiAxis Controller

Please do not hesitate to contact product training if you have any questions or suggestions.
If you have any questions or suggestions, please do not hesitate to contact the product training.

Lari Eiden CSC-E MS L2
lari.eiden@sew-eurodrive.de

SEW-EURODRIVE GmbH & Co KG
Ernst-Blickle-Str. 42

D-76646 Bruchsal

Tel. +49 (0)7251 75-22537

Meaning of the symbols:

Operating notes

Information

Safety-relevant information

Tip

Diagnostics and troubleshooting

Practical task

Additional documentation
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1 Functions of an storage/retrieval system (SRS) _

1 Functions of an storage/retrieval system (SRS)

Goals =  Be acquainted with the scope of functions of the MOVIKIT® StackerCrane effiDRIVE® software

module
=  Be acquainted with the main startup procedure
Be acquainted with the options for energy optimization
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1

1.1

Functions of an storage/retrieval system (SRS)

Scope of functions MOVIKIT® StackerCrane effiDRIVE®

The MOVIKIT® StackerCrane effiDRIVE® software module is used to operate storage/retrieval systems
in an energy-efficient manner. By optimizing the travel cycles of lifting and travel drives, energy savings

of up to approx. 10% are achieved compared to the connected DC link.

The software module can be used to implement storage/retrieval systems with up to 4 travel axes and

up to

For 4 lifting axes. Both directions of travel require at least one external encoder each or must be
connected to the environment without slippage (e.g. through a gear rack). The target positions and
dynamic parameters for the travel and hoist are specified via an easy-to-use "process data interface".
The "MOVIKIT® StackerCrane MultiMotion" and "MOVIKIT® Stacker-Crane MultiAxisController"
software modules are available for inserting lower-level single axes or axis groups, and the "MultiMotion
add-on PositionController" and "MultiMotion add-on CombinedEncoderEvaluation" add-ons are in
preparation. These software modules or Add-ons extend the range of functions by the functions shown

in the following figure.

Energy-optimized XY operation

Speed cams
for gentle travel of the buffer to make full use
of the storage area

Brake test

Combined encoder evaluation
Evaluation with increased position control
loop gain

Electrical braking in the event
of encoder fault

Override
Reduction of dynamic values for energy
savings at low utilization (night mode)

Emergency mode /
Deactivation of external
encoder

Top drive for for vibration
suppression
TopDrive

Rope elongation

compensation
even with load transfer

MAC

Auto leveling
anti-skew even in the event of a fault

Combined encoder evaluation
Evaluation with increased position control
loop gain

Anti-slip control
Electronic differential lock

Combined encoder evaluation
Evaluation with increased position control
loop gain

Coupling monitoring
Slack rope monitoring

AntiSway control
TowerSway thanks to intelligent profiles

AntiSway control
BellySway for LAM thanks to intelligent
profiles

Scope of functions of MOVIKIT® StackerCrane effiDRIVE® in combination with MOVIKIT®...

E MOVIKIT® MultiMotion

3}
MOVIKIT® MultiAxisController

Motion add-on AntiSway

Add-on
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1 Functions of an storage/retrieval system (SRS) —

1.2

Energy optimization in XY optimized mode

The software module offers the option of positioning the travel and lifting axes in an energy-optimized
manner.

The application module coordinates the travel and lifting axes of an SRS in such a way that the energy
balance is as favorable as possible. The goal is to make the energy that is generated when
decelerating one axis available to the other axis that is currently accelerating. For this purpose, the
speed, starting time and brake application time of the axes is adapted without extending the total time
of the storage/retrieval process.

The total time of a storage/retrieval process is defined by the axis with the longest travel time (master
axis). The travel time depends on the travel distance and the maximum possible acceleration,
deceleration, and speed of the respective axis.

Due to a shorter distance or a higher speed, the second axis requires less time for completing the travel
job.

It occurs only rarely that both axes need exactly the same time for their travel job. There is no room for
optimization in this case.

Energy

= e

{

Energy

o

=  Energy is exchanged between the horizontal and vertical drive via the DC link coupling

=  The axes are controlled in a manner that optimizes energy use, and as little energy as possible is
lost via the braking resistance

=  Detectable axis start delays are desired and monitored
=  No reduction in / influence of the cycle time
= Also worthwhile when using a power feedback unit

Important: Target position and dynamics process data must not be changed during the
movement!

Product training
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Functions of an storage/retrieval system (SRS) —

Optimization case 1 — x-axis is the master axis, y-axis is in lifting mode
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Initial situation: txVmax > tyVmax
The x-axis is the master axis because its travel time is longer than that of the y-axis due to a longer
travel distance and the dynamic parameters. The y-axis is in lifting mode.

Optimization parameters:

The x-axis starts immediately and is operated with maximum dynamic parameters to achieve the
required cycle time. The starting time of the y-axis is calculated so that both axes arrive at their target
at the same time.

Energy saving:
The energy generated by decelerating the x-axis is used for lifting the y-axis.

Optimization case 2 — x-axis is the master axis, y-axis is in lowering mode
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Initial situation: txVmax > tyVmax
The x-axis is the master axis because its travel time is longer than that of the y-axis due to a longer
travel distance and the dynamic parameters. The y-axis is in lowering mode.

Optimization parameters: txVmax - txVStopRamp = tyVadjusted

The x-axis starts immediately and is operated with maximum dynamic parameters to achieve the
required cycle time. The y-axis also starts immediately but travels at a reduced speed.

The speed of the y-axis is calculated so that the y-axis is in lowering mode while the x-axis is
accelerating or traveling at constant speed.

Energy saving:
The energy generated by lowering the y-axis is used for accelerating the x-axis and for moving it at
constant speed.
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1 Functions of an storage/retrieval system (SRS) _

Optimization case 3 — y-axis is the master axis, y-axis is in lifting mode
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Initial situation: tyVmax > txVmax

The y-axis is the master axis because its travel time is longer than that of the x-axis due to a longer
travel distance and the dynamic parameters.

The y-axis is in lifting mode.

Optimization parameters: tyVmax = txVadjusted

The y-axis starts immediately and is operated with the maximum dynamic parameters to achieve the
required cycle time. The x-axis also starts immediately but travels at a reduced speed.

The speed of the x-axis is calculated so that both axes arrive at their target at the same time.

Energy saving:
As the speed of the x-axis is reduced, this axis uses less energy. The energy generated by the x-axis is
used for lifting the y-axis.

Optimization case 4 — y-axis is the master axis, y-axis is in lowering mode
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Initial situation: tyVmax > txVmax

The y-axis is the master axis because its travel time is longer than

that of the x-axis due to a longer travel distance and the dynamic parameters. The y-axis is in lowering
mode.

Optimization parameters: tyVmax = txVadjusted

The y-axis starts immediately and is operated with the maximum dynamic parameters to achieve the
required cycle time. The x-axis also starts immediately but travels at a reduced speed. The speed of the
x-axis is calculated so that the x-axis completes its travel motion when the y-axis begins to decelerate.

Energy saving:
As the speed of the x-axis is reduced, this axis uses less energy. The energy generated by lowering the
y-axis is made available to the x-axis.
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1 Functions of an storage/retrieval system (SRS) —

XY optimized mode: Mechanics-optimized positioning (1210)
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Initial situation: tyVmax > txVmax
The y-axis is the master axis because its travel time is longer than that of the x-axis due to a longer travel
distance and the dynamic parameters.

Optimization parameters: tyVmax = txVadjusted

The y-axis starts immediately and is operated with the maximum dynamic parameters to achieve the
required cycle time. The x-axis also starts immediately but travels at a reduced speed. The speed of the
x-axis is calculated so that both axes arrive at their target at the same time.

Energy saving:
As the speed of the x-axis is reduced, this axis uses less energy. Furthermore, the forces acting on the
mechanics of the optimized axis are reduced. (Optimization: ty = tx)

Product training
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1 Functions of an storage/retrieval system (SRS)

1.3 Basic startup procedure

o

_<

Start up X and Y axis group members with safety
Configuration =  Process data in StackerCrane: Start, length, and content
Fieldbus in the controller

<

Project generation = Right-click "Update project" in MOVISUITE

«

= |EC Editor - Right-click "Application" >to insert PD Monitor-> scripts

Download =  |EC Editor = Online - Login/Create boot project

«

= Using the PD monitor

Control = Using the customer's PLC

(
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2 System configuration

Goals = Getting to know the versions of MOVISUITE® and MOVIKIT® StackerCrane
=  Library SEW MOVIKIT® StackerCrane
=  Training models Stackercrane

@ MOVISUITE *standard

@ MOVISUITE standard

version  V2.50 (2.50.258.0) —

Moduldaten 2.50.258.0

Web www.sew-eurodrive.com

Copyright © Copyright 2015 - 2024 SEW-EURODRIVE GmbH & Co KG, all rights reserved
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2 System configuration —
2.1 MOVISUITE® engineering software

211 Version and module package

O @ MovisuITE standaro

version  V2.50 (2.50.258.0) —

Maoduldaten 2.50.258.0

Web www.sew-eurodrive.com

Copyright © Copyright 2015 - 2024 SEW-EURODRIVE GmbH & Co KG, all rights reserved

=  MOVISUITE® version 2.50.258.0
=  Module package 2.50.258.0
=  MOVIRUN flexible version 9.0.8.200
=  StackerCrane version = 9.0.36.200
= StackerCrane MultiMotion = 9.0.36.200
StackerCrane MultiAxisController version = 9.0.36.200

21.2 Firmware
= Controller firmware = 9.00
] Firmware of the axis modules =211.00

Product training 26.03.2025



3 Tutorial 1 — SRS with MOVIKIT® StackerCrane n

3 Tutorial 1 — SRS with MOVIKIT® StackerCrane

Workbook steps — Tutorial 1

@ = = & M

1. 2. 8: 4. 5.

MOVISUITE® project structure

Startup of the travel and hoist axis

Parameterization of MOVIKIT® StackerCrane

Generation of the software project

MOVIKIT® StackerCrane effiDRIVE process data monitor

o wdh-=
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3 Tutorial 1 — SRS with MOVIKIT® StackerCrane ‘

3.1

Scope of functions Tutorial 1

In this tutorial, an SRS with 2 axes is started up. The x-axis and the y-axis each have a motor encoder.

= X-axis 1 drive with motor encoder => MOVIKIT® StackerCrane MultiMotion
= Y-axis 1 drive with motor encoder => MOVIKIT® StackerCrane MultiMotion

More energy-optimized
XY operation

Scope of functions of MOVIKIT® StackerCrane effiDRIVE® in combination with MOVIKIT®. ..

E MultiMotion

Product training
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3 Tutorial 1 - SRS with MOVIKIT® StackerCrane n

3.2 Training model / training system storage/retrieval system

o

u Hoist CMP50S/BK/KY/AKOH/SB1

E Running gear CMP50S/BK/KY/RH1M/SB1

Product training 26.03.2025



3 Tutorial 1 — SRS with MOVIKIT® StackerCrane

3.3 Step 1 — Project setup in MOVISUITE®

Goals = Procedure for setting up the project offline and online
=  Can set up a project

Product training 26.03.2025



3  Tutorial 1 — SRS with MOVIKIT® StackerCrane

3.31 Useful information about the project structure
0 General information
Supply eWB_MuMo eWB_MuMo
Hoist
Running
aegr

StackerCrane

n Set up structure: From the top to the bottom
E Configure and start up: From the bottom to the top

Software nodes: A MOVIKIT® software module can be added to each software node for an axis
group or higher-level functionality, such as:

- StackerCrane
- MultiAxisController (can also be used with only one subordinate axis)
- Robot

E Horizontal drive must be positioned TO THE LEFT under the StackerCrane, regardless of the
hardware structure of the axis block

Note: The vertical drive usually needs more current than the horizontal drive. The vertical drive’s
axis module is therefore positioned on the left next to the horizontal drive in the hardware
structure.

Observe and/or produce positioning in the MOVISUITE view during online startup

Product training 26.03.2025



3  Tutorial 1 — SRS with MOVIKIT® StackerCrane

Project setup offline — MOVISUITE® planning phase
9 Build structure

Add MOVI-C® Controller

Add SoftwareNode

Add horizontal drive (x-axis)

[l le][P] =]

Add lifting drive (y-axis)

Configuring the modules

Start up & parameterize travel drive train (x-axis)
Start up & parameterize lifting drive train (y-axis)
Add & parameterize StackerCrane MultiMotion

Add & parameterize StackerCrane MultiMotion

StackerCrane

Add StackerCrane to the SoftwareNode & parameterize
Configure MOVI-C® CONTROLLER

][] =[] ]®

Create |IEC project

Product training 26.03.2025



3  Tutorial 1 — SRS with MOVIKIT® StackerCrane

9 Online project setup — MOVISUITE® startup phase

1. New project from scan

Configure modules
Insert software node

Inserting x-axis

UHKES

gx.00
?

[l [2]®

Insert y-axis

Configure modules

Start up & parameterize the x-axis drive train with the startup wizard
Start up & parameterize the x-axis drive train with the startup wizard
Insert and parameterize StackerCrane in the software code

CONFIGURE MOVI-C® CONTROLLER

StackerCrane

(o] =] [e][~] 2]

Create |IEC project

nﬂln

3
aﬂ
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3  Tutorial 1 — SRS with MOVIKIT® StackerCrane

3.3.2 Create project structure

1. Scan axes

.

@ MOVISUITE® Planung

() Scan 10 Kommunikation konfigurieren
50% E H th Netzwerk

@ ‘Workbook_StackerCrane_Tuterial 1

Katalog

Click

2. Build up the structure

@

@ MOVISUITE® ES  Wor.ial1 Planung { —_Ox
) scan - Kommunikation konfigurieren | & T 0y | Mehr ~
90% B & h Netzwerk

@ Workbook_StackerCrane_Tutorial 1

StackerCrane

Katalog

SEW
Produkte

MOVI-C® SoftwareNode

MOVI-C® SoftwareNode | @ |
S N B MOVI-C®

Modultyp
SoftwareNode

SoftwareNode

‘ Version

00.00

"‘ MOVI-C®

SoftwareNode
[ Ubernehmen J
Weitere Filter

Insert a MOVI-C® SoftwareNode from the

IZI Drag the horizontal drive (x-axis) TO THE LEFT under the StackerCrane SoftwareNode
IEI Drag the vertical drive (y-axis) TO THE RIGHT under the StackerCrane SoftwareNode

Product training 26.03.2025



3 Tutorial 1 — SRS with MOVIKIT® StackerCrane n

34 Step 2 — Startup of the travel and hoist

Goals = Start up and parameterize travel axis and lifting axis drive trains.

Hubachse Fahrachse

Product training 26.03.2025



3 Tutorial 1 — SRS with MOVIKIT® StackerCrane n
3.41 Start up the drive trains

3411 Travel unit (x-axis)

1. Open startup assistant

UHK6ES

Open startup wizard

3

Open parameter setting
Open parameter setting as v
Tools

E“" Add from catalog

Right-click to open the startup wizard.

Product training 26.03.2025



3 Tutorial 1 — SRS with MOVIKIT® StackerCrane m

2. Voltage supply

Startup wizard

» UHXeS 4 > wAxisl — C4

Basic settings
xAxis1

| Device identification

% MDDS0A-0040-503-X-500 Voltage sup ply
Select the voltage supply used and enter the voltage.
@ Basic settings

O Voltage supply

Vaoltage supply
MDP90 power supply module ~

Nominal line voltage AC

400 v E‘

i | CB Remote axis system

I

III Select the power supply module and the line voltage.

IZI Press

Product training 26.03.2025



3. Edit the drive train

Startup wizard

UHX6S A > xAxis1 — C4

Drive train DT1
xAxis1

Device identifica

MDDIOA-040-503-X- New drive train

How do you want to create the drive train?

\
h 1 < =
| Basic settings

@ Drive train DT1

@ Define drive train

New drive train

MOVILINK® DDI label

Read out the MOVILINK® DDI label to

orm automatic startup.

Nameplate/type designation

Read the type designation from the
nameplate and enter it.

Select how you want to start up the drive train.

@ Press

M Electronic nameplate

Reading out the electronic nameplate of the
encoder,

Create drive train manually

Create the drive train manually from the
product catalog, for example, to start up a
third-party motor.

Product training
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StackerCrane

4. Electronic nameplate

Startup wizard

HX65 A > xAxis1 — C4

Drive train

xAxis1
_| Device identification
" MDD90A-0040-503-X-500

@ Basic settings
@ — . Drive train preview
Drive train DT1

@ Define drive train
New drive train

Electronic nameplate

Use electronic nameplate

Details regarding the electronic nameplate

Motor

Motor type CMP40S
MNominal motor voltage 400 v

Speed class 4500 Umdr/min
Temperature monitoring PK (PT1000)
Encoder

Encoder type

Additional data

Serial number 01.7853940901.0001.20
Catalog designation CMPA40S/PK/AKOH/SM1

All details

Press

5. User units

Startup wizard

> UHX65 A > StackerCrane > xAxis2 — C4

Drive train DT1
xAxis2

_‘ Device identific
] MDD90A-0040-

@ Drive train DT1

@ Decfine drive train
New drive train
D train structus
e Control system
Motor

Motor encoder

Add components

Additional
Gear unit transmission Taothed belt Drive wheel Spindle

{05 O B @

User unit

Catalog

III Add the user units.

@ Press

Product training 26.03.2025



3

@ Drive train DT1

@ Define drive train

©* New di

E3 Editing by nam

Encoder details Installation

ks - Counting direction
= Absolute encoder
o] Normal
K = Cone
Encoder connection
0 = Development state 8 E—

H = HIPERFACE®
Additional gear ratio to motor encoder

=

]

1

Usage

@D speed control

@ Fosition control

Catalog

III Press

7. User units

Startup wizard

@ > UHXES A > StackerCrane > xMAC > xAxis1

Drive train DT1
XxAxis1 Scaling

@ Drive train DT1

@ Define drive train
. Drive train setup £ New drive train
Control system

£ Editing by nameplate:

Motor encoder Ukser e

User unit

Gontrol system

Calculation of user-defined unit

User unit
User-defined unit ~ mm

Input E 100 Unit Output
1 revolutions ~ = mm = 100 mm
1
Distance Speed Acceleration

Unit. Unit Init
mm mmys (User defined) N mm/s? (User defined) hd

III Define user unit. We recommend mm.
E‘ Set input revolutions to 100 mm.

IEI Select user-defined speed unit. must be used.

E Select user-defined acceleration unit. must be used.

EI Press

The jerk is transferred in the StackerCrane in user unit/s3.

Product training
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Tutorial 1 — SRS with MOVIKIT® StackerCrane

8. Transfer data to device

Startup wizard

UHX65 A > StackerCrane > xAxis2 — C4

Drive train DT1

1mm

Umdr

min
@ Basic settings — Umdr
User unit fmins)
@ Drive train DT1

@ Define drive train
New drive train Drive train setup < New drive train
(B AT ST [ Editing by nameplate
Motor
Motor encoder .

Control system

User unit

Control system

Control mode Motor behavior

Control mode

Moment of inertia
Hoist prelozd

cre B off

J motor {with brake and fan)
0.1 kg em®
PWM frequency

8 kHz constant @ Direction of rotation reversal

Speed/position controller scanning time

1 ms

W Coandctill vt franmtinn

£ Transfer data to device

Press Transfer data to device

9. Activate startup state

Activate startup state
This action can only be performed when startup state is active in the device.

Do you want to activate startup state?

When the drive has started, it stops at the application limit and inhibits the output stage.
After saving the parameters in the device the startup state is deactivated again.

NOTICE
The drive can start automatically.

Yes, activate startup state

Press |Yes, activate startup state

Product training 26.03.2025



Tutorial 1 — SRS with MOVIKIT® StackerCrane m

10. Application limits

Startup wizard

> UHX65 A > StackerCrane > xMAC > XAxis1

Drive train DT1

XAxis1

| Device identification

% MDDSOAONO-503X-500 Application limits

Set the application li

You can apply suggested values for all parameters, or adjust the
Drive train DT1

it values and the vehicle profile values matching your application.

values individually.

@ Define drive train
@ Limit values

Application limits. ) Reset to current values

Device parameter Current value Suggested value SEW Value to be transferred

Positive speed {v) 18000,0000 mm/s 13500,0000 mm/s 13500,0000 mm/s .

Negative speed 18000,0000 mm/s 13500,0000 mm/s 13500,0000 mm/s

Acceleration (a1) 500000 mm/s* 5000,00 mm/s* 5000,00 mm/s* ol

Deceleration (a2} 500000 mm/s* 5000,00 mm/s* 500000 mm/s*

Emergency stop deceleration (a3) 500,00 mm/st 5000,00 mrm/s* 5000,00 mm/s*

Torque 380,0 % nominal motor torque  380,0 % nominal motor torque 380,0 % nominal motor torque \

Jerk time 0 ms - 0 ms &
Modulo minimum 0,000 mm - 0,000 mm

Modula maximum 0,000 mm - 0,000 mm

Minimum speed

0,0000 mm/s 0,0000 mm/s 0.0000 mm/s

III Press

11. Inverter limits

Startup wizard

> UHX65 A > StackerCrane > xAxis2 — 02

Drive train DT
XAxis2
| Device identification

MDDSOA 0040-502X-500 Inverter limit values

You can apply suggested values for all parameters, or adjust the
Drive train DT1 values individually.

Set the inverter limit values and control functions matching your application.

@ Define drive train
@ Limit values
Application limits
Inverter imit values
Inverter limit values
Device parameter Current value Suggested value SEW Value to be transferred

Apparent output current 10,000 A 10000 A 10000 A

Control functions

Device parameter Current value Suggested value SEW Value to be transferred
Activate speed monitoring mode mode Motor/generator mode v
Delay time 50 ms 50 ms. 50 ms

&, Transfer changes to device

. Press

Product training 26.03.2025



> UHX65 A > StackerCrane > xAxis1 — 02

Drive train DT1

xAxis1
{

7]

@ Basic settings
@ Drive train DT1

@ Define drive train
@ Limit values

Device ident
MDD90A-0040-50:

@ Completion of drive train

@ MOVIKIT®
@ Optimization DT1

@ Completion of drive train

Drive train successfully configured and transferred to device.

Next steps

Manual mode

Move the drive in manual mode.

[€] Open manual mode

Directly to completion

Skip optimization and MOVIKIT® and
display completion immediately.

Directly to completion

Directly to optimization 1

Skip MOVIKIT® configuration and display
optimization DT directly.

Directly to optimization DT1

Press

Tutorial 1 — SRS with MOVIKIT® StackerCrane m

12. Drive train fully parameterized

Startup wizard

Product training
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Tutorial 1

tartup wizard

> UHX65 A > xAxis] — 02

MOVIKIT®

MOVIKIT® selection

Select the right MOVIKIT® for your application.

Continue witnout

MOVIKIT®
Drive (direct fieldbus connection, without MOVI-C®: Co.

Velocity Drive

SingleAxis (with MOVI-C®: Controler)

Mutihotion
Ay
Positoning

FimFescer

m =

MuliMotion

II‘ Add MOVIKIT® StackerCrane MultiMotion.

E’ Press

14. Basic settings

Startup wizard

UHX65 A > StackerCrane > xAxis2 — 02

MOVIKIT® StackerCrane MultiMotion
xAxis2

Device identification
MDD90A-0040-503-X-500

@ Basic settings
@ Drive train DT1

MOVIKIT® S
StackerCrane MultiMotion

@ MOVIKIT® selection

Basic settings
Configure the MOVIKIT®.

Higher-level MOVIKIT® General

Value  Info Value

MOVIKIT® StackerCrane MultiAxisController (JE) I Activate simulation  No

@ Module configuration

Basic settings

@ Optimization DT1

Completion

Mutiotion
Camming Gearing

ProcessData

Mutihotion

0% v

O StackerCrane
Mutiotion

~

Additional functions
Value  Info
D u

Additional process values of the inverter (1) [l

Energy coupling

Product training
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Tutorial 1 — SRS with MOVIKIT® StackerCrane m

15. Reference signal

Startup wizard

@ > UHX65 A > StackerCrane > xMAC > xAxis1

MOVIKIT® StackerCrane MultiMotion
xAxis1

Device identification

MDDYOA-0040-503-X-500 O Reference signals
Configure the MOVIKIT®.

—
Basic settings
Drive train DT1 In position for controller functions H Referenced
Value Info Value
MOVIKIT® v Window width (1] 2.000 mm Force reference bit  Not active +
StackerCrane MultiMotion
Hysteresis [2] 1.000 mm
@ MOVIKIT® selection Delay time [3] W =
@ Module configuration Evaluation of "in pesition” bit independent of the start bit D a
e ny e ons Evaluation of "in position” bit independent of start bit and mode (@ - ] ]
Reference signals
Hide graphic area ¥
s
e
[4] (]
Optimization DT1 t [2]

Completion

In Position

Press

16. Limit values

Startup wizard

> UHX65 A > StackerCrane > xAxisl — C3

MOVIKIT® StackerCrane MultiMotion
xAxis1 0

‘ Device identification . .
Limit values

J  MDD90A-0040-503-X-500

Configure the MOVIKIT®.

Basic settings

om on
MOVIKIT®

~ Positive speed  13500.0000 mm/s Emergency stop deceleration 5000.00 mm/s*
StackerCrane MultiMotion

Negative speed 13500.0000 mm/s
MOVIKIT® selection Acceleration  5000.00 mm/s*

Module configuration Deceleration  5000.00 mm/s*

@ Drive train DT1 Application limits Limits
(]
(]
®

Monitoring functions Jerk time 0.000 ms

[ — Torque 380.0 % nominal motor torque

Limit values

Optimization DT1

Completion

E‘ Press
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17. Limit switch

Startup wizard

> UHX65 A > StackerCrane > xAxis2 — 02

MOVIKIT® StackerCrane MultiMotion

xAxis2
_| Device identification

MDDS0A-0040-503-X-500 Limit switches
=9 Configure the MOVIKIT

@ Drive train DT1 Software limit switches

ol
LIBUTEIT ~ Menitaring SW limit switch negative (@]
StackerCrane MultiMotion
SW limit switch negative 0.00000 mm
© MOVIKIT® selection Manitoring SW limit switch positive @0-]
@ Module configuration SW limit switch positive 0.00000 mm

@ Monitoring functions

Reference signals
Limit values

Limit switches

Optimization DT1

Completion

E‘ Press

18. Speed cam

Startup wizard
® > UHX65 A > StackerCrane > xAxis2 — 02

MOVIKIT® StackerCrane MultiMotion
xAxis2

Device identification

MDD90A-0040-503-X-500 Speed cams
Configure the MOVIKIT®,

ttings

Drive train DT1 Speed cams
Quantity
MOVIKIT®

i v Negative direction of travel: number of speed cams 0 v
StackerCrane MultiMotion

@ MOVIKIT® selection

@ Module configuration Quantity

@ Monitoring functions Positive direction of travel: number of speed cams 0 ~
Reference signals

Limit values Direction-dependent cam activation

Limit switches Value  Info

Speed cams active in both directions of travel @D H

Optimization DT1 Hide graphic area v

v

Completion

Press
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19. FCB 12 Reference travel

tartup wizard

> UHX65 A > StackerCrane > xAxis2 — 02

MOVIKIT® StackerCrane MultiMotion
xAxis2

‘ Device identification
% MDDSOA-0040-503-X-500 I FCB 12 Reference travel

Configure the MOVIKIT®
O Basic settings

@ Drive train DT1 FCB 12 Reference travel
Tl

MOVIKIT® ~ Type Referencing without reference travel ~
StackerCrane MultiMotion

Reference offset 0.00000 mm
@ MOVIKIT® selection
© Module configuration
@ Monitoring functions
@ Drive functions
£ FCB 12 Reference travel

@ Optimization DT1

Hide graphic area v

Back Transfer data to device

Press [Transfer data to device

20. Change the parameterization

Change parameter setting?

When inserting the software module, the parameter setting of the inverter functions is adapted to the specifications of the software module.
Some functions will be reconfigured.

Do you want to change the parameter setting?

If the device has already been configured, check the settings of the following functions for changes:
= Inputs/outputs

- Setpoint value connection

— Profile value connection

— Monitoring functions

g s change parametersetting |

Press [Change parameter data.

Product training
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3  Tutorial 1 - SRS

21. MOVIKIT® completion

xAxis1
|

]

@ Basic settings
@ Drive train DT1

MOVIKIT® 2
StackerCrane MultiMotion

© MOVIKIT® selection

Device identification
MDD90A-0040-503-X-500

® Module configuration

@ Monitoring functions

@ Drive functions

(@ Completion of MOVIKIT®

@ Optimization DT1
e Completion

III Press

MOVIKIT@ StackerCrane MultiMotion

@ Completion of MOVIKIT®

MOVIKIT® successfully configured and transferred to device.

Next steps

Manual mode Directly to completion

Move the drive in manual mode. Skip optimization and MOVIKIT® and
Status display completion immediately.

E3401

[ Open manual mode Directly to completion

Product training
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22. Optimization — set load moment of inertia

Startup wizard

UHX65 A > xhAxist [8 — 04

Optimization DT1
XAXxis1

U Devie dentiation

5 MDD90A-00H0 503 500 Set load moment of inertia

@ Drive train DT1 Moment of inertia

Y motor (with brake and fan) Jioad (without gear unit)

MovIKIT® s 0.1 kgem® 0 kg em?
StackerCrane MultiMotion
@ Optimization DT1 m
(O set load moment of inertia

Measurement waits for motor activity

e Coaileon For a correct measurement, the drive must be accelerated and decelerated strongly for several times.
The faster the acceleration and deceleration and the higher the target speed, the better the measurement results. Therefore,
select the highest possible values within the limits of your application.
Speed changes of at least 500 mm/s (= 300 rev/min) are required for the measurement.

To start the measurement, move the drive. You can use manual mode to move the drive.

[5] open manuaimode

Manual mode

UHXE5 A > xAxis1 @ — 04
% Load cyding absolute

Deactivate manual mode

Acceleration/deceleration

500000 mms* [0 soolf
Reference travel

Start reference travel
nce travel status
Deactivated/not started
S) Active drive referenced
Cycle idle time
1000 ms [5

Activate the load moment of inertia determination

Activate manual mode

Switch on manual mode

Open the Reference travel tab using the "Gear wheel" button

Start reference travel

[o] [o] [2] [] [¥]

Start oscillation section

Startup wizard

UHX65 A > xhxis1 (@ — 04

Optimization DT1
XAxis1

] e

% MDDSOA-0040-503 % Set load moment of inertia

@ Drive train DT1 Moment of inertia

J motor (with brake and far) Jload (without gear unif)

MoVIKIT® 0.1 kgem® 0811 kgem®
StackerCrane MultiMotion

@ Optimization DT1

(O Set load moment of inertia

| Measurement waits for motor activity

e Completion
kg cm?

Moment of inertia
@ of measured I lozd
0811 kgem?

Devation from previous measured value
037 %

H 8

t

~ End measurement and save value to d

End measurement and save value in device

Defining positions 1 and 2 for the oscillation distance in absolute order

Manual mode

€ > UHX65 A > xxis1 @ — 04
i Load cydling absolute

Deactivate manual mode.

Load cycling distance absolute

sition 1

Positioning speed

[ ] >

Acceleration/deceleration
500000 mmys* [0 soolf
Reference travel
Start reference travel
Reference travel status
Deactivated/not started
D Active drive referenced

Cycle idle time

[CoE N ——

Product training

26.03.2025



3 Tutorial 1 — SRS with MOVIKIT® StackerCrane

General information:

If the load moment of inertia cannot be determined, increase the acceleration and deceleration and
restart the process. If the load moment of inertia still cannot be determined, also increase the
positioning speed.

artup wizard

@) UHXes A > xAxis [ — 04

Optimization DT1 Manual mode

. . > UHX65 A > xAxis1 @ — 04
Set load moment of inertia

% Load cydling absolute

) Basic settings Deactivate manual mode.

Q ) Drive train DT1 Mot fiepia Load cycling distance absolut

J motor (with brake and fan) Jload (without gear uni)

) MovikTe 01 kgem® 0811 kg em® ~
/ StackerCrane MultiMotion

Determine load moment of inertia
Optimization DT1 v

(O Set load moment of inertia

e Completion

Acceleration/deceleration
5000.00 mmys* [0
Reference travel
Start reference travel
Reference travel status
Deactivated/not started
D) Active drive referenced
Cycle idle time
1000 ms [0 §

. Press

Deactivate manual mode?

” If you deactivate manual mode, the currently active setpoints will take effect.
The setpoints can be specified by the following sources:
— Digital inputs
— Process data

Do you really want to deactivate manual mode?

& The drive can start automatically.

. Close manual mode.
IZI Press |Yes, activate startup state
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MOVIKIT® StackerCrane n

Startup wizard

@ > UHX65 A > xhxis1 — C3

xAxis1
|

2 Deviceid n

3 MDDO0A-0040-503-X-500 Set load moment of inertia

@ Basic settings
(&) omevanon Moment of nerta

J motor (with brake and fan) Jlozd (without gear unif)

MOVIKIT® N 0.1 kgem? 0811 kgem?* v
StackerCrane MultiMotion

. Determine load moment of inertia
Optimization DT1

O Set load moment of inertia

Press

23. Set controller dynamics

Startup wizard
UHK6S A > xhxisl — C3
Optimization DT1
XAxis1

i Device identification

% MDDY0A0D4-503.%-500 Set controller dynamics

Drive train DT1 Dynamic behavior

®
@ MoOvIKIT®

StackerCrane MultiMotion

@ Optimization DT1

@ Setload moment of inertia

Stiffness of the control system

(O Set controller dynamics

Auxiliary tools
[®] open manual mode

Open Scope

(XD Use advanced settings

Set stiffness and clearance. Press

E‘ Press
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24. Conclusion

Startup wizard

UHX65 A > xAxis1 — C3

Completion

xAxis1
i Device identificat .
o MDDOOAGD4O-503:%:500 5 Completion Administration

Startup completed and saved.
Basic settings Data export
Export this startup as a template for other

Drive train DT1 > xAxis1 devices.

@ Device identification:  MDD90A-0040-503-X-500 Eren]
MOVIKIT® S
StackerCrane MultiMotion

Optimization DT1
Startup can be edited at any time i the startup wizard and in the parameter setting.

Completion

[ Finish startup |

Press [Finish startup.
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3 Tutorial 1 — SRS with MOVIKIT® StackerCrane

3.4.1.2 Hoist (y-axis)

1. Repeat the startup for the y-axis with the startup assistant as in the previous chapter (travel axis x-
axis)
3.5 Step 3 — Parameterization of MOVIKIT® StackerCrane
Goals = Assigning and parameterizing MOVIKIT® StackerCrane

=  Get to know the process data assignment of the fieldbus interface

Hubachse Fahrachse
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3  Tutorial 1 — SRS with MOVIKIT® StackerCrane

3.5.1 Parameterize MOVIKIT® StackerCrane
1. Assign MOVIKIT®

StackerCrane

e Y
1

whxis] yhAxis

4 A
A\ 4

A\ 4

MOVIKIT®
SingleAxis (with MOVI-C® . Motion

1T (] ! I -
l T ProcessDiata .l} Encoderinterface
D —— » » L)

Version
9.0.36.200

StackerCrans
el L Rleccine i StackerCrane
r B=CF Ml =TDRIVE »

III Activate the lower semicircle of the software node

EI Select the latest version of the MOVIKIT® StackerCrane effiDRIVE in the

And click
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3  Tutorial 1 — SRS with MOVIKIT® StackerCrane

2. Configure the fieldbus interface

Parameter tree 1 Fieldbus interface X All tabs

= Fieldbus configuration m Optional process data
Value Value Numberof PD PD info
< USRI SEATes Activate fieldbus connection | Yes ~ MultifxisController - x-direction and y-direction > 12pPD i ]
4 7.1 Module configuration Start address 1 Number of axes under MultiAxisController - x-direction 0 ~ 6 PD/axis ]
AlaliE a3 Gse ings Number of axes under MultiAxisController - y-direction O ~ & PD/axis |
B 7.1.2 Fieldbus interface
> 7.10 MOVIKIT® information Process data length
Value
Basic process data 24
Optional process data 0
Additional process data user program 0
Process data length 24
Decimal places via fieldbus
E Position Speed Acceleration Jerk
Number of decimal places 0 ~ 0 ~ 0 v 0w~

Set Activate fieldbus connection = Yes and Start address = 1|

@ Set decimal places for the fieldbus:

MLl decimal Value Resolution

places
0 Position 1mm=1mm
0 Speed 1 mm/s =1 mm/s.
0 Acceleration 1 mm/s2 =1 mm/s2
0 Jerk 1 mm/s3 =1 mm/s3
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3.5.2 Process data assignment of the fieldbus interface

Process data assignment in MOVISUITE®

Fieldbus interface

PLC PLC output data PLC input data MOVIKITE
>>5> <<

Axis group
Setpoint application mode B roO1 Pl 1 Actual application mode
Control word B Fo2 Pl 2 Status word
Reserved (override) H PO3 P13 Status or fault/subfault
Reserved PO 4 Pl 4 Reserved

x-direction
Control word H POS PI 5 Status word
Setpoint speed PO 6 Pl & Actual speed
Setpoint acceleration PO 7 PI7 Status or fault/subfault
Setpoint deceleration PO 8 Pl 8 Torque
Digital outputs B FoO9 Pl 9 Digital inputs
Control word MultiAxisController H PrO10 PI 10 Status word MultiAxisController
Target position — high word PO 11 Pl 11 Actual position — high word
Target position — low word PO 12 Pl 12 Actual position — low word
Setpoint jerk PO 13 Pl 13 Actual jerk
Reserved PO 14 Pl 14 Reserved

y-direction
Control word H PO15 Pl 15 Status word
Setpoint speed PO 16 Pl 16 Actual speed
Setpoint acceleration PO 17 PI 17 Status or fault/subfault
Setpoint deceleration PO 18 Pl 18 Torque
Digital outputs H FPO19 PI19 Digital inputs
Control word MultiAxisController H PO20 Pl 20 Status word MultiAxisController
Target position — high word PO 21 Pl 21 Actual position — high word
Target position — low word PO 22 Pl 22 Actual position — low word
Setpoint jerk PO 23 Pl 23 Actual jerk
Reserved PO 24 Pl 24 Reserved

Target application mode

a Default

100 Jog

300 Referencing configured offset
301 Referencing bus offset

400 Positioning absolute

1200 Energized-optimized XY positioning
1210 Mechanics-optimized positioning
1300 External braketest
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11 — SRS with MOVIKIT® Stacke

Control word x-& y-direction

Enable emergency stop
Enable application stop
Reserved

Release brake

Jog positive

Jog negative

Reserved

Start/stop with fieldbus ramp
Reset fault

Reserved

Reserved

Deactivate external encoders
Deactivate SW limit switches
Activate output stage inhibit
Activate standby mode
MOVIKIT® Handshake In

MultiAxisController control word

Deactivate member 1/11

Deactivate member 2/21

Deactivate member 12

Deactivate member 22

member 1/11 Release brake with inhibited output stage
member 2/21 Release brake with inhibited output stage
member 12 Release brake with inhibited output stage
member 22 Release brake with inhibited output stage
Deactivate balance controller

Reserved (deactivate position controller)

Deactivate skewing error

Allow skew compensation

Reserved

Reserved

Reserved

Reserved

Status word x-& y-direction

Ready

S5TO inactive

Output stage enabled
Brake released

Motor turning

Referenced

Reserved

In position

Fault

Reserved

Reserved

External encoder disabled
SW limit switch inactive
Reserved

Standby mode active
MOWVIKIT® Handshake Out

Status word x-& y-direction

Axis group member 1/11 deactivated
Axis group member 2/21 deactivated
Axis group member 12 deactivated

Axis group member 22 deactivated

Axis group member 1/11 brake released
Axis group member 2/21 brake released
Axis group member 12 brake released
Axis group member 22 brake released
Balance controller deactivated

Paosition controller deactivated

Skew in skew window

Overload guard active

Reserved

Reserved

Reserved

Reserved

Product training
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3 Tutorial 1 — SRS with MOVIKIT® StackerCrane n

3.6 Step 4 — Generation of the software project

Objectives =  Parameterize fieldbus
=  Be able to configure cycle times
=  Be acquainted with the controller stages and be able to assign licenses
=  Be able to create an IEC project
=  Know how to debug the IEC program

@ UXeuaProfinet - EC Editor

Dotei Besbeten Amicht Projekt Delaationen Estellen Onfine Debug Tooks Eenster Hife

o & R -] LR TN B e B - el ] % . LAk

< 8 x| 8) ORKT Fedstontor @ SEW_GVLintemal x

@ s onmema || *
* [5] sEw o BRe)

¢ AT Feds 02)
=

Hubachse Fahrachse
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3  Tutorial 1 — SRS with MOVIKIT® StackerCrane

3.6.1 Fieldbus parameterization

1. Parameterize fieldbus
Parameter tree = Fieldbus X

g Fieldbus card
Value

* 2 Device properties Fieldbus protocol - PROFINET 10 device

* 4 Functions

> 6 Diagnostics

4 7 MOVIRUN® flexible
7.40 IEC project
7.41 Data management
B 7.42 Fieldbus
7.43 Task system
7.99 Module identification

Set the fieldbus protocol to |PROFINET 10 device\

E’ Activate the fieldbus connection.

Fieldbus connection via IEC function blocks @

k4 Activate fieldbus connection  Yes

Value

3.6.2 Cycle time on the MOVI-C® CONTROLLER
General information:
The StackerCrane applications are always operated with a cycle time of 1 ms or 4 ms depending on
the controller. Select the controller from the following table depending on the scope of application

(MultiMotion / MultiAxisController / Add-on AntiSway):

Controller

MOVIKIT® StackerCrane with ... UHX25 |, S0t | DRZOA-R0Z
MOVIKIT® StackerCrane MultiMotion 1ms 1ms 1ms
... With MOVIKIT® PowerMode 4 ms 1ms 1ms
MOVIKIT® StackerCrane MultiAxisController ) 4 ms 1ms
... With MOVIKIT® MOTION add-on AntiSway y 4 ms 4ms
... With MOVIKIT® MultiAxisController add-on Cascading > 4 ms 4 ms
... With MOVIKIT® PowerMode - 4 ms 4 ms
Product training 26.03.2025




1. Parameterize the cycle time on the MOVI-C® CONTROLLER

Parameter tree I Fieldbus Task system X _

Task system

3 &

Value
b 2Device pmperties HighPrio task cycle time 1 ms
EtherCAT® cycle time 1000 ps
Sync Offset EtherCAT®  -30

* 4 Functions

> 6 Diagnostics

4 7 MOVIRUN® flexible _ , . Y .
The parameter "Sync Offset EtherCAT®'

7.40 IEC project defines the delay time of the sync interrupt of

the

A T

1erCAT® slave compared to the cycle

7.41 Data management
B 7.42 Fieldbus

B 7.43 Task system

7.99 Module identification parameter is changed, SE

recommends adjusting the "S
EtherCAT®" parameter by

button [—]

Set the EtherCAT® cycle time to 1 ms (default).
@ Apply suggested Sync Offset EtherCAT® value|

2. Change the cycle time in the parameter tree of the axes

=] Basic settings

Function Value
P - EtherCAT®/SBusPLUS -~
t 3 Drive train Controller setpoint cycle 1.000 ms

sop ®»

. .
4 Functions Response to process data timeout  Application stop + output stage inhibit with self reset v

P 4.1 Inputs/outputs Response to extemal fault Application stop + output stage inhibit ~
4 4.2 Setpoints

B 4.2.1 Basic settings

4.2.2 PO data

Synchronization

4.2.10 Fixed setpoints Function Value

4.2.25 Prioritized terminal control Use synchrenization signal (1]

4.2.11 Setpoint value connection Basic cycle time 1ms ~
4.2.12 Profile value connection Current cycle time 1 ms

4.2.21 Control word 1 Period duration of sync signal 1.000 ms

4.2.22 Control word 2 Response to external synchronization Warning with self reset ~

.23 Control word 3

III Under Setpoints| Basic settings|, set|Controller setpoint cycle to 1 ms (default).
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3 Tutorial 1 — SRS with MOVIKIT® StackerCrane n

3. Parameterize the mean value filter time in the parameter tree of the axes

Parameter tree i FCB 10 Interpolated position co... X -

Bl FCB 10 Interpolated position control

Value

b g g
2 Device REBREILIES m Mean value filter time 5.0 ms

3 Drive train
4 Functions
6 Diagnostics

7 MOVIKIT® StackerCrane MultiMotion

4 7.1 Module configuration

7.1.1 Basic settings
# 7.2 Inputs/outputs
# 7.5 Monitoring functions
4 7.6 Dnve functions

7.6.1 Scaling

B 7.6.10 FCB 10 Interpolated position con...

7.6.12 FCB 12 Reference travel

III Under Drive functions FCB10 Interpolated position control| set the Mean value filter time/ to a
multiple of the cycle time.

With a cycle time of 1 ms, the default value of the mean filter time (5 ms) can be used.
For a cycle time of 4 ms, we recommend a mean filter time of 8 ms.
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3.6.3 Create IEC project
1. Create IEC project

Parameter tree 1 IEC project X

5] IEC project IEC project settings

Function Value

. . : :
2 Device properties Update Update IEC project Update/re-generate software modules @)

New project n Create new |EC project

* 4 Functions Apply device topology from MOVISUITEE @)

> & Diagnostics

4 7 MOVIRUN® flexible

B 7.40 IEC project

7.41 Data management
7.42 Fieldbus

7.43 Task system

7.99 Module identification

II’ Click \Create new IEC project| to start the automatic code generation process

2. Import process data monitor

& UHKExAProfinet” - IEC Editor

Datei  Bearbeiten  Ansicht  Projekt  Erstellen  Online  Debug  Tools  Fenster  Hilfe

A" = T = 3
= # 45 GE ] o X :
Gerate * o X
=2 Defauft i)

= ‘ UHX&xAProfinet (MOVI-C CONTROLLER power
=80 sps-Logik
=1L} Applicatio
SR % Ausschneiden
B \
3.3 Kepieren
] Einfiigen
= ¥ Laschen
Refactoring 4

Eigenschaften...

i Objekt hinzufigen 3
) Ordner hinzufiigen...

_'T Objekt bearbeiten

=) USER_A Objekt bearbeiten mit...

- Usg % Einloggen

Eﬂ Applikation vom Gert laschen
%ﬂ Skripting E | Scripts b || F oo ||| Fieldbusmonitor.py |I

Sp, RESOACTOETVEES T

II’ Activate the fieldbus monitor.
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3. Start the project
@ JHX85* - IEC Editor

Datei  Bearbeiten  Ansicht  Projekt  Erstellen | Online | Debug Tocls  Fenster  Hilfe

= K3 3 > i R 28 Login m II‘ Alt+F8
Logout Strg+F&
Gerste Create boot application E‘
=3 Default Download
= | UHXB5 (MOVI-C CONTROLLER power) S L
= @ﬂ SPS-Logik Source download to connected device

= ":j' |Applicaﬁnn

Multiple Download...
=2 FieldbusMonitor

Visualisierungsmanager Reset warm

@ MOVIKIT_FieldbusMaonitor Reset cold
=-I) SEW_Generated Reset origin
=100 Internal Simulation

@ sEw_GVL_Internal

+-[Z] sEw _PRG (PRG)
@ sEw v Operating Mode 3

II‘ Click to compile the IEC project.

Click Create| boot application| to start the program on the MOVI-C® CONTROLLER automatically
after power off.

Sicherheit 3

®  UHX85" - [EC Editor

Datei  Bearbeiten  Ansicht  Projekt  Erstellen  Online | Debug | Tocls  Fenster  Hilfe
& oy X @ 05, [ » St =

Stop Un15cha|tjf§5tE—FE-
P - 3 X Single Cycle Strg+F5

Start the program with , > Or 5.
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3.6.4

Tutorial 1 — SRS with MOVIKIT® StackerCrane

License MOVI-C® CONTROLLER

1. Start the license manager

An Internet connection is required to activate the licenses. A trial license can also be generated without
an Internet connection.

UHX65

%‘»

StackerCral

UHXE5
ﬂ n FIEFEI"I'IEtEI' SELING
pen parameter setting d
Tools \M Editor
) pare
' C Editor

StackerC :
License Manager

3

E’ Start the License Manageﬂ

2. Activate license

License Manager

@ > UHX65 ()

Overview of licenses

Info  License Designation Type code Type License key

®  License missing MOVIKIT MultiAxisController Torque  SMK1201-000  Single Activate license

@  License missing MOVIKIT MultiAxisController Torque  SMK1201-000  Single
©@  License missing  MOVIKIT StackerCrane efiDRIVE  SMK1301-000  Single
A Trial license MOVIRUN SMRO001-060  Performance

@ Add license

Days left before trial licenses expire

6 Days, 23 Hours

£, Synchronize with license server

T of SEW-EURODRIVE -\ojo Open online license shop

have not yet been
r as trial

E’ Activate suggested licenses. Press |Activate license|

Product training 26.03.2025



3  Tutorial 1 — SRS with MOVIKIT® StackerCrane

Activate license

MOVIKIT StackerCrane effiDRIVE
Type code : SMK1301-000
SMID : 69349E94-3128FBSF-CD

() Activation via MOVISUITE®
Q Activation via web or phone [H

@ Trial license activation]

[ Activate license ] Cancel

Activate trial license

3. Transfer licenses to MOVI-C® CONTROLLER

¥ transter licenses to MOVI-C® CONTROLLER |

IZ‘ Transfer licenses to the MOVI-C® CONTROLLER

4. Cold reset

@ UHKe5* - [EC Editer

File Edit View Project Build | Online | Debug Tools Window Help Vis

=M= &h Login Alt-F3
‘—*] I I e Ctrl+F8
Devices Creste Boot Application
=) Defauft Download
= | UHX65 [connected] (MOVI-C C Online Change
=B pLc Logic Source Downlead te Connected Device

= {; Application [run]

Multiple Download...
= FieldbusMonitor

Visualisierungsma Reset Warm
& MOVIKIT_Fieldbu: Reset Cold il
=) SEW_Generated Reset Origin jout
=0 I"Femal Simulation
SEW_GVL_T
@ - Security 3
- SEW_PRG (PR
[E HaghPrio Operating Mode »
Eq - ¥ | Assign Server Applications on Download
=i Init g i
[5 Linkinter Open Log Page..

IZ‘ Perform cold reset.

Examples of required licenses

Application Licenses

1x travel drive & 1x lifting drive MOVIRUN® Flexible + StackerCrane

2x travel drive & 1x lifting drive

MOVIRUN® Flexible + StackerCrane + 1x MAC Torque (travel) +
1x MAC torque (lifting)

1x travel drive & 2x lifting drive

MOVIRUN® Flexible + StackerCrane + 1x MAC Torque (travel) +
1x MAC skewing (lifting)

2x travel drive & 2x lifting drive

MOVIRUN® Flexible + StackerCrane + 1x MAC Torque (travel) +
1x MAC skewing (lifting)

Product training
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3.6.5

Diagnose the IEC program

1. Call up the debug log
In the event of an error, FIRST look into the log!

Devices -~ 0
=15 Default -
= i UHX65 [connected] (MOVI-C CONTROLLER. progressive)
=-El PLE Logic

- [} Application [run]
=+ FieldbusMonitor
Vlsuallswerungsmanager
48] MOVIKIT_FieldbusMaritor

| UHX65 x 3] MOVIKIT FieldbusMonitor

Communication Settings Components = | & || 5 |0 1| E 0 |o 156 (B} 0 | Search in messages = 0:

Severity Time Stamp Description
Applications
L] 02.08.2024 08:25:24.560 ECM (Instance 0): Started successfully.
Backup and Restore L] 02.08.202408:25:21.564 ECM (Instance 0): EtherCAT prepared successfully and can be used now. (PreCpj
o 02.08.2024 08:25:21.028 PLC-BootupReason: BootupReason_MNormal ToDrvPlcSew
Files & 02.08.202408:25:21.004 Mumber of configured licensed cores for IEC-tasks: 3 from 4 SysCpuMultiCare
il 02.08.202408:25:20.896 ECM (Instance 0): Reset successful. IoDrvEtcSew
| Log E L} 02.08.202408:24:19.648 Post LicenseFileReloadEvent succeded (with O releases of consumed license instances)  LicMgr_lecLibrary
L] 02.08.2024 08:18:30.848 ECM (Instance 0): Started successfully. IoDrvEtcSew
slezziings i} 02.08.202408:18:28.134 Application [Application] loaded via [Download] CmpApp
o 02.08.2024 08: 18:28. 134 ECM (Instance 0): EtherCAT prepared successfully and can be used now. (PreCp) ToDrvEtcSew
Mg & N7 AR MNIANR-1R-77 421 DI FRanhinDaaenn: Ranh nDazcan Marmal Tl DleSana

II’ Click the MOVI-C® CONTROLLER

2] Click |Log|

. Switch the logger to in the drop-down list

Product training
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Tutorial 1 — SRS with MOVIKIT® StackerCrane

2. Call up and monitor debug variables
3. Open IEC Editor ©=>Open SEW_GVL_Internal

Devices - B X i UHX65 r@j MOVIKIT_Fieldbushonitor @ SEW_GVL Internal X
=5 Defautt AdBl  urx65.Application.SEW_GVL_Internal
= !Bg UFiX65 [connected] (MOVI-C CONTROLLER progressive) L
= B pLc Logic
. = @ StackerCrane
= £ Application [run] @ Y

=2 FieldbusMonitor
Visualisierungsmanager
48] MOVIKIT_FiekdbusMonitor
= [ sEw_Generated
=) Interng

[5 HighPrio

[5 bmi

[ mit

[E4 Linkinterfaces
[5 Lowestrio
[5 main

@ xwamning
" udiMessageD
# _eControlSource
# § ConfigHandling
@ _xnitDone
+ M fbixisGroup
® % fbx
% fby
# ¢ _folicMar

® @ _sstSoftwareDescription

# @ _fblicMgr_Confim
# ¢ fbModeAdministrator

@ sew GuL

LowestPrio § _fbModeXptimized

=2 usER_appiication
e User_PRG (PRG)
5k HighPrio
[ it
[5 Main
[ ReadActualvalues
[ writesetpontvaiues
(i) Library Manager
=13 symbol Configuration
= [E Task Configuration
& TaskighPrio ([EC-Tasks)
&) sew_PRG.HghPrio
2 TaskHmi (IEC-Tasks)
3] sEw_pRG.HI
2 TaskLowestPrio (IEC-Tasks)
8] SEW_PRG.LowestPrio
& TaskMain (IEC-Tasks)
& SEw_PRG.Main
T Persistentiars
& optMonitor_StackerCrane_XMAC
& OptMonitor_StackerCrane_yMAC
= 2D sEwlLogicalDevicePool (SEWLogicalDevicePool)
A M Logicalbevice_Process_Data (LogicalDeviceFieldbusSetalarm)

Global variables

StackerCrane

Overview of debug variables

Code
generation

% _InitDone_StackerCrane

® @ _axinkModuleToIndexbone

@ _sFileName
# _xProcessDataDone
@ _usiPowerLimitation

# _xChangeVelocityOnTheFly
# _xReadConfigFromAGMemberDane

® ¢ _stConfighd
# _xnitConfig
 _shdsName

¥ @ _itfconfigData

+ ¢ _itfaxisConfig

# @ _itfConfigDataHandler
@ _sNameOfinstance

+ (@ StackerCrane_xMAC

# (@ stackerCrane_xMAC_ReferenceRetain
# @ OptMonitor_StackerCrane_xMAC

# (@ StackerCrane xMAC_xAxis1
# @ StackerCrane_xMAC_xAxis2
# @ StackerCrane_yMAC

+ @ StackerCrane_yMAC_ReferenceRetain
# @ OptMonitor_StackerCrane_yMAC

# (@ StackerCrane_yMAC_ylxis

“ SEW_GVL_Internal x

Type

SEW _M...
BOOL
BOOL
UDINT
E_CON...
SEW_A.
BOOL
AXisGroup
AxisX
Axist

SEW Te...
ARRAY .
Confirm...

ModeAd. ..

ModeXY
BOOL
ARRAY .
STRING.
BOOL
USINT
BOOL
BOOL
ST_Con.
BOOL
STRING

SEW_IA...
SEW_IA...

UHX85.Application.SEW_GVL_Internal

Ausdruck

+

+

+

+

Debug variables: Fieldbus process data

ﬁ gc_uiTaskCycleTime

@ stackerCrane

ﬁ StackerCrane_x_axis

@ HMI_StackerCrane_x_axis
ﬂ StackerCrane_y_axis

“ HMI_StackerCrane_vy_axis

SEW_GVL_Internal.StackerCrane.fbModeAdministrator._eActualMode
SEW_GVL_Internal.StackerCrane.fbModeAdministrator._eSetpointMode
SEW_GVL_Internal.StackerCrane.fbX._In
SEW_GVL_Internal.StackerCrane.fbX._Out
SEW_GVL_Internal.StackerCrane.fbX._Config
SEW_GVL_Internal.StackerCrane.fbY._In
SEW_GVL_Internal.StackerCrane.fbY._Out
SEW_GVL_Internal.StackerCrane.fbY._Config
SEW_GVL_Internal.StackerCrane.fbAxisGroup._Out

Value

FALSE
8199
PD

Stacker

‘Stacker...
16#01F.
16201F..,

. 16=01F
... Config/.

Prepar..  Address  Comm..

Bit, if fu.

Bit, if fu...
The mes...
Aktive C...

Init

Product training
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3 Tutorial 1 — SRS with MOVIKIT® StackerCrane m

Debug variables: Error level

SEW_GVL_Internal.StackerCrane.xError
SEW_GVL_Internal. StackerCrane_x_Axis.xError
SEW_GVL_Internal. StackerCrane_y_Axis.xError

Debug variables: SC-MultiMotion

SEW_GVL_Internal.StackerCrane_x_Axis.DeviceAdapter16PD.stBasicIN
SEW_GVL_Internal.StackerCrane_x_Axis.DeviceAdapter16PD.stBasicOUT
SEW_GVL_Internal.StackerCrane_x_Axis.DeviceAdapter16PD.stInverterIN
SEW_GVL_Internal.StackerCrane_x_Axis.DeviceAdapter16PD.stinverterOUT
SEW_GVL_Internal.StackerCrane_x_Axis.DeviceAdapter16PD.stBrakelN
SEW_GVL_Internal.StackerCrane_x_Axis.DeviceAdapter16PD.stBrakeOUT
SEW_GVL_Internal.StackerCrane_x_Axis.DeviceAdapter16PD.stActivatedDeviceModes
SEW_GVL_Internal.StackerCrane_x_Axis.DeviceAdapter16PD.stSetpointValuesVelocitylnterpolated.IrVelocity
SEW_GVL_Internal.StackerCrane_x_Axis.DeviceAdapter16PD.stSetpointValuesVelocitylnterpolated.IrManValPosCtrir

Product training 26.03.2025



3 Tutorial 1 — SRS with MOVIKIT® StackerCrane m

3.7 Step 5 - MOVIKIT® StackerCrane process data monitor

Goals =  Handling the process data monitor

[T r————
Diri fesbcton gkt Bt Defesstionen [otclen friee Dby Josh  foeste  Hilfe
CIF T PR R R R -l L R d i

ss data monitor

Hubachsa Fahrachee
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3 Tutorial 1 — SRS with MOVIKIT® StackerCrane m

1. Open the process data monitor

Devices -
=3 Default
= ] UHXG5 [connected] (MOVI-C CONTROLLER progressive)
=-E PLE Logic

= I; Application [run]
=2 FieldbusMonitor
Visualisierungsmanager
o] [MOVIKIT_FieldbusMonitor | 1 |
= I2) SEW_Generated T

(1] Glick the MOVIKIT_FieldbusMonitor

2. Switch the process data monitor mode

=W MOVIKIT Process data monitor [ contro
PD start address:

Module number n Fieldbus state: 2 Communication PD length: 36

MOVIKIT StackerCrane

PD In PD Out

PD1 Target application mode 0 - Default P PD1 Actual application mode 0 - Default v
PD2 Control word 0 U-2EElt PD2 Status word 3 B
100 - Jog
300 - Homing offset configured
PD3 Override (if configured) 0 204 - Homing offset variable PD3 Status/ ErrorlD 14
400 - Positioning absolute
1200 - Positioning_XY_EffiDrive
- PD4 0
D S L 1210 - Positioning_XY_Diagonal >

1300 - Braketest_External

o
o| £
5 w

PD Qut

=IETAL EEHTETETE/EED PSSR # | 0-Ready PD2 Actual speed #
A N FO3 Accelertg # | T-STemEE PD3 Status/ ErroriD #
‘ 2 - Output st bl

PD4 Deceleration # utput stage enable

3 - Release brake while inhibit 3 - Brake/DynaStop® releaser

4 - Motor running PD4 Torque a
5 - Active drive referenced PD5 DI 02 .. DI 00 11 hex

g

4- Jog positive

5 - Jog negative PD5DO03..DO00 0 hex
6
PDE MAC Controlword 0 <
7 - Start/stop with fieldbus ramp
PD7/8 Target position 0
8- Fault reset
9 PDY Jerk 0
10 PD10 Reserved 0

711 - Disable external encoder

PD6 MAC Statusword 304 <

7 - "In position” signal active
PD7/8 Actual position 1009
& -Fault
9 - Warning PDY Actual jerk 0
10 PD10 Reserved ]

11 - External encoder disable:

12 - Disable SW limit switches 12 - SWlimit switches inactive

13 - Activate inhibit 13

14 - Activate standby mode 14 - Standby mode active

O R

15 - Handshake in 15 - Handshake out

Selection of the parameterized MOVIKIT®. Select module 1 MOVIKIT StackerCrane

[~ oooooooooooooooo

Switch between control and monitoring.
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3  Tutorial 1 — SRS with MOVIKIT® StackerCrane

&

PDIn

PD1 Target application mode 0

PD2 Control word

300 - Homing offset configured
PD3 Override (if configured) 0 301 - Homing offset variable PD3 Status/ ErrorlD
400 - Positioning absolute

PD4 Reserved

Groups — process data monitor

PD Qut

0 - Default u
0 0 - Default
100 - Jog

PD2 Status word

0 1200-Puswl?oﬂ?nngYﬁEf.fiDrive PD4 reserve
1210 - Positioning_XY_Diagonal

41300 - Braketest_External

Mode numbering

<]

PD1 Actual application mode 0 - Default

i

0 Default

100 Jog

300 Referencing with configured offset

301 Referencing with bus offset

400 Position

700 Test of all brakes one after the other

701 Test of tr_le 1st_ axis group m.ember of the MultiAxisController
(no function without MultiAxisController)

702 Test of the 2nq axis group member of the MultiAxisController
(no function without MultiAxisController)

1200 Energy-optimized X-Y positioning

1210 Mechanically optimized positioning

1300 External brake test

E Status word axis group (X and Y)

Bit 0 Ready for operation

Bit 7 In position

Bit 8 Error

Status of the inverters,
The status of the lower-level stations is
- Equal: The status is displayed.

- Not equal: "-1" = FFFF = "undefined" is displayed.

Or in the event of an error ErrorID:

High byte Error code

Low byte Subfault code

Product training
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3 Tutorial 1 — SRS with MOVIKIT® StackerCrane m

Axes - Process data monitor axes

e [ I Y
PD Qut

0 - Enable/emergency stop PD2 Setpoint speed g V| 0-Ready PD2 Actual speed 0
1 =EIER G AN T TR PD3 Acceleration 0 1-STO inactive PD3 Status/ ErrorlD 14 E
2 PD4 Deceleration 0 SRR TR 8

3 - Release brake while inhibit

o
o
=

3 - Brake/DynaStop® releaset

4 - Motor running FD4 Torgue 0 I!

4-Jog positive

5 - Jog negative PD5 D003 ..DOO0 0 hex I!

5 - Active drive referenced PD5 D103 .. DI 00 11 hex

G

6

FDB MAC Controlword 0 I:I PD6 MAC Statusword 304 <
7 - Start/stop with fieldbus ramp T - "In position” signal active

PD7/8 Target position 0 PD7/8 Actual position 1008
B8 - Fault reset 8 -Fault

0
9-Waning PD9 Actual jerk

g PD9 Jerk 0 Ia
FD10 Reserved 0

D10 Reserved 0

-

=1
-
=}

11 - Disable external encoder 11 - External encoder disable

12 - Disable SV limit switches 12 - SW limit switches inactiv

-
G

13 - Activate inhibit

14 - Activate standby mode 14 - Standby mode active

I
H | NN EEEEEEEQESS

15 - Handshake in 15 - Handshake out

Changeover between X and Y axes

Status of the inverter

For MAC: The status of the lower-level stations is

- Equal: The status is displayed.

- Not equal: "-1" = FFFF = "undefined" is displayed.

Or in the event of an error ErrorID:
High byte Error code
Low byte |Subfault code

Digital inputs and outputs
Bits 0 —3 |Axis 1
Bits 4 —7 |Axis 2
Bits 8 — 11 |Axis 3
Bits 12 — 15|Axis 4

B Control word for the MultiAxisController
Bits 0 — 3 |Deactivate axis group members
Bits 5 -7 |Release brake without enable

E Jerk in user unit/s3

E Disable external encoder
E Disable software limit switch
m Activate controller inhibit
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Tutorial 2 - SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController m

4 Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and
StackerCrane MultiAxisController

Workbook steps — Tutorial 2

@
i
=
T

(& s

MOVISUITE® project structure

Startup of the travel and hoist

Parameterization of MOVIKIT® StackerCrane MultiAxisController (MAC)
Parameterization of MOVIKIT® StackerCrane

Generation of the software project

MOVIKIT® StackerCrane process data monitor

A~ CO Il
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4 Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController

4.1 Scope of functions Tutorial 2

In this tutorial, an SRS with 2 axes in the chassis with motor encoder and an axis in the hoist with motor
and external encoder is started up.

= X-axis 2 drives with motor encoder => MultiMotion + MAC

= Y-axis with motor encoder and external encoder => MultiMotion + MAC (combined encoder
evaluation)

More energy-optimized
XY operation

Distance encoder with
increased position control loop
gain (combined encoder

&) Anti-slip control Electronic evaluation)
<Et differential lock

MAC

Scope of functions of MOVIKIT® StackerCrane effiDRIVE® in combination with MOVIKIT®. ..

E MultiMotion

Q
MultiAxisController

Product training 26.03.2025



4  Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController

4.2 Training model / training system storage/retrieval system

u Vertical drive CMP40S/BK/PK/EKOH/SB1
E Motor B serves only as an external encoder  CMP40S/PK/AKOH/SM1
Horizontal drive 1 CMP40S/PK/AKOH/SM1
B Horizontal drive 2 CMP40S/PK/RH1M/SM1

Product training 26.03.2025



4  Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController

4.3 Step 1 — Project setup in MOVISUITE®

Goals = Procedure for setting up the project offline and online
=  Can set up a project

Lifting axis External Encoder

Travel axis 1

Travel axis 2

Product training
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4  Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController

431 Useful information about the project structure
o General information
d@ Workbook c@ Workbook
Supply
Hoist
Running UHX_StackerCrane UHX_StackerCrane
aedr
LAM

T

StackerCrane StackerCrane

n Set up structure: From the top to the bottom
E Configure and start up: From the bottom to the top

u Software nodes: A MOVIKIT® software module can be added to each software node for an axis
group or higher-level functionality, such as:

- StackerCrane
- MultiAxisController (can also be used with only one subordinate axis)
- Robot

E Horizontal drive must be positioned TO THE LEFT under the StackerCrane, regardless of the
hardware structure of the axis block

Note: The vertical drive usually needs more current than the horizontal drive. The vertical drive’s
axis module is therefore positioned on the left next to the horizontal drive in the hardware
structure.

Observe and/or produce positioning in the MOVISUITE view during online startup
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4  Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController

[o] =] [e] ] [=] 7

][] [=][e] [ [=]"

Project setup offline — MOVISUITE® planning phase

Build structure

Add MOVI-C® CONTROLLER

Add software node

Add 2 x SoftwareNode (later for MAC software module)
Add x-axis

Add y-axis

Configure modules

Parameterize the x-axes drive trains with the startup wizard
Parameterize the y-axis drive train with the startup wizard
Add and parameterize StackerCrane MultiAxisController
Add and parameterize StackerCrane MultiAxisController
Add and parameterize StackerCrane in the software code
Configure MOVI-C® CONTROLLER

Create IEC project

Workbook

UHX_StackerCrane

Product training
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4  Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController

9 Online project setup — MOVISUITE® startup phase
1

[e][P][2]™

[»]

(I[P =]

HMele] [2]

New project from scan

Build structure
Add SoftwareNode
Add 2 x SoftwareNode

Drag horizontal drive (x-axis 1 & x-axis 2) under SoftwareNode for
horizontal drive MAC

Drag vertical drive (y-axis) under SoftwareNode for vertical drive
MAC

Configure modules
Parameterize the x-axes drive trains with the startup wizard
Parameterize the y-axis drive train with the startup wizard

Add and parameterize StackerCrane MultiAxisController in
SoftwareNode x-axis

Add and parameterize StackerCrane MultiAxisController into the y-
axis SoftwareNode

Add and parameterize StackerCrane in the software code
Configure MOVI-C® CONTROLLER
Create IEC project

@ Meues Projekt 1

@ Workbook

UHX_StackerCrane

StackerCrane

Product training
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4  Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController

4.3.2 Create project structure

1. Scan axes
@ MOoVISUITE® Planung

() Sean {IF Kommunikation konfigurieren

:Tj Netzwerk

@ Workbook _StackerCrane_Tutorial 2

Katalog

Click

2. Setting up the structure

UHXES

ax

StackerCrane

Catalog

Q, node X

Software
Yirtual devices

* Software node

1] insert the MOVI-C® SoftwareNode| from the

IZI Move the x-axes below the SoftwareNode for the chassis

E Move the y-axis below the software node for the hoist
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4  Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController

4.4 Step 2 — Startup of the travel and hoist

Goals =  Drive train can start up and parameterize x-axes and y-axis.
=  Can assign and parameterize MOVIKIT® StackerCrane MultiMotion for the x-axes and the y-axis.

Hubachse Externer Geber Fahrachse 1 Fahrachse 2
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4  Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController

4.41 Start up the drive trains

4411 Travel unit (x-axis)

Right-click to open the [startup assistant |

1. Open startup assistant

Open startup wizard

Open parameter setting
Open pararneter setting as window
Tools

Add from catalo q

Rename
Cut
Copy

Delete

Copy data

Export data

Impaort data

Adjust version and device...

Show function and network views

Disconnect the connection
Compare
|Information about the device

Documents...

Product training
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4  Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController

2. Voltage supply

Startup wizard

» UHXeS 4 > wAxisl — C4

Basic settings
xAxis1

| Device identification

% MDDS0A-0040-503-X-500 Voltage sup ply
Select the voltage supply used and enter the voltage.
@ Basic settings

O Voltage supply

Vaoltage supply
MDP90 power supply module ~

Nomyinal line voltage AC
401

i | CB Remote axis system

I

III Select the power supply module and the line voltage.

IZI Press
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3. Edit the drive train

Startup wizard

> UHX65 A > xAxis1 — C4

Drive train DT1
xAxis1

Device identification
MDD90A-0040-503

New drive train

How do you want to create the drive train?

\
h 1 < =
1 } Basicsettings

@ Drive train DT1

@ Define drive train

New drive train

MOVILINK® DDI label

d out the MOVILINK® DDI label to

rm automatic startup.

M Electronic nameplate

Reading out the electronic nameplate of the
encoder,

Nameplate/type designation

Read the type designation from the
nameplate and enter it.

. Select how you want to start up the drive train.

@ Press

I

Create drive train manually

Create the drive train manually from the
product catalog, for example, to start up a
third-party motor.

2

Product training
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StackerCrane MultiMotion and Stacke!|

4. Electronic nameplate

Startup wizard

HX65 A > xAxis1 — C4

Drive train

xAxis1
_| Device identification
" MDD90A-0040-503-X-500

@ Basic settings
@ — . Drive train preview
Drive train DT1

@ Define drive train
New drive train

Electronic nameplate

Use electronic nameplate

Details regarding the electronic nameplate

Motor

Motor type CMP40S
MNominal motor voltage 400 v

Speed class 4500 Umdr/min
Temperature monitoring PK (PT1000)
Encoder

Encoder type

Additional data

Serial number 01.7853940901.0001.20
Catalog designation CMPA40S/PK/AKOH/SM1

All details

Press

5. User units

Startup wizard

> UHX65 A > StackerCrane > xAxis2 — C4

Drive train DT1
xAxis2

_‘ Device identific
] MDD90A-0040-

@ Drive train DT1

@ Decfine drive train
New drive train
D train structus
e Control system
Motor

Motor encoder

Add components

Additional
Gear unit transmission Taothed belt Drive wheel Spindle

{05 O B @

User unit

Catalog

III Add the user units.

@ Press
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@ Drive train DT1

Encoder details Installation

s oot Counting direction
= Absolute encoder B e

K= Cone
Encoder connection

0 = Development state & © Basicunit

H = HIPERFACE®
Additonsl gesr rato to motor encoder
=

]

1

Usage

@D speed control

@ Fosition control

Catalog

1] press

7. User units
artup wizard
> UHX65 A > StackerCrane > xMAC > xAxis1

Drive train DT1
XAxis1

1 pevice idens
S NDDS0AGO0.505%S . ﬁﬁﬁ
@ e

—
@ Drive train DT1

User unit
@ Define drive train

Scaling

Edit rive train Drive train setup & New drive train

. Control system
Drive train structure: £ Editing by nameplate
Motor

Motor encoder ;
User unit

User unit

Control system

Calculation of user-defined unit
User unit

User-defined unit ~ mm

Input @ 100 Unit Output

1 revolutions v mm = 100 mm

Distance Speed Acceleration

Unit Unit it
mm mm/s (User defined) mm/s” (User defined) ~

Back [ [ ]

Define user unit. We recommend mm.

Set input revolutions to 100 mm.

Select user-defined speed unit. must be used.
Select user-defined acceleration unit. must be used.
Press

2]
3]
4]
5]
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4  Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController

The jerk is transferred in the StackerCrane in user unit/s3.

8. Transfer data to device

Startup wizard

> UHX65 A > StackerCrane > xAxis2 — C4

Drive train DT1
xAxis2

_| Device identification Tmm
3§ MDDS0A-0040- &

3 9 £ H Umdr
min
@ Basic settings — Umdr
User unit {min®s}
( Drive train DT1

@ Define drive train B
i

New drive train Drive train setup 87" New drive train

e L S [ Editing by nameplate

Motor

Motor encoder

Control system

User unit

Control system
Control mode Motor behavior Moment of inertia

Control mode

CFC ]

Hoist preload

Off

J motor (with brake and fan)
0.1 kgem?
PWM frequency

& kHz constant (I Direction of rotation reversal

Speed/position controller scanning time

1 ms

W Conndctill vt frnrtinn

&, Transfer data to device

Press [Transfer data to device |

9. Activate startup state

Activate startup state
This action can only be performed when startup state is active in the device.

Do you want to activate startup state?

When the drive has started, it stops at the application limit and inhibits the output stage.
After saving the parameters in the device the startup state is deactivated again.

NOTICE
The drive can start automatically.

Press |Yes, activate startup state)
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10. Application limits

2 Startup wizard

@ > UHX65 A > StackerCrane > xXMAC > XAxis1

Drive train DT1

XAxis1

_‘ Device identificat

- MDDOOA-000-503.X-500 Application limits

Set the application limit values and the vehicle profile values matching your application.

R You can apply suggested values for all parameters, or adjust the
Drive train DT1 values individually.

@ Define drive train
@ Limit values

Application limits ) Reset to current values

Device parameter Current value Suggested value SEW Value to be transferred

Positive speed {v) 18000,0000 mm/s 13500,0000 mm/s 13500,0000 mm/s .

Negative speed 18000,0000 mm/s 13500,0000 mm/s 13500,0000 mm/s

Acceleration (a1) 500000 mm/s* 5000,00 mm/s* 5000,00 mm/s* ol v

Deceleration (a2} 500000 mm/s* 5000,00 mm/s* 500000 mm/s*

Emergency stop deceleration (a3) 500,00 mm/st 5000,00 mrm/s* 5000,00 mm/s* T\

Torque 380,0 % nominal motor torque  380,0 % nominal motor torque 380,0 % nominal motor torque \

Jerk time 0 ms - 0 ms &
Modulo minimum 0,000 mm - 0,000 mm

Modula maximum 0,000 mm - 0,000 mm

Minimum speed 0,0000 mm/s 0,0000 mm/s 0.0000 mm/s

. Press

11. Inverter limits

Startup wizard

@ 5 UHX65 A > StackerCrane > xAxis2 — 02

Drive train DT1

rice i ation . .
MDD90A-0040-503-%-500 Inverter limit values

Set the inverter limit values and control functions matching your application.

. You can apply suggested values for all parameters, or adjust the
Drive train DT1 values individually.

@ Define drive train
@ Limit values
Application limits
Inverter limit values
Inverter limit values
Device parameter Current value Suggestad value Value to be transferred

Apparent output current 10,000 A 10,000 A 10,000 A

Control functions

Device parameter Currentvalue Suggested value Value to be transferred
Activate speed monitoring Motor/generator mode Motor/generator mode Motor/generator mode
Delay time 50 ms 50 ms 50 ms

% Transfer changes to device |

Product training
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Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController

12. Add MOVIKIT®

tartup wizard

> UHX65 A > xAxis1 — 02

MOVIKIT®
XAxis1

| e

5 MDDOA-0040-503-X-500 MOVIKIT® selection

Select the right MOVIKIT® for your application.

Basic settings

‘q Search software module (e.g. “multi vel’) 0% v
@ Drive train DT1

MoVIKIT®

Contie wthout
MoviiTe
(O MOVIKIT® selection

Optimization DT1 MOVIKIT®

Drive (direct fieldbus connection, without MOVI-C®: Co.
e Completion

rstonngore (TGN vt e

L

Singlexis (with MOVI-C®: Controler)

MuliMotion

M
m

Posttoning

€
.

II‘ Add MOVIKIT® StackerCrane MultiMotion.

13. Basic settings

Startup wizard

@ > UHX65 A > StackerCrane > xAxis1 — 02

MOVIKIT® StackerCrane MultiMation
xAxis1

_‘ Device identification c q
% MDD9DA-0040-503-X-500 Basic settlngs
=Y Configure the MOVIKIT®.
@ Basic settings

@ Drive train DT1 Higher-level MOVIKIT® General Additienal functions

Value Info Value Value Info

MK ~ MOVIKIT® StackerCrane MultitsisController @D 1 Activate smulation. No Additional process values of the inverter (J
StackerCrane MultiMotion
@ MOVIKIT® selection
@ Module configuration

Basic settings

@ Optimization DT1
e Completion

Activate the use of the higher-level MOVIKIT® StackerCrane MultiAxisController

E’ Press
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rane MultiMotion and StackerCrane Multi

14. Limit values

Startup wizard

> UHX65 A > StackerCrane » xAxis1 — 02

MOVIKIT® StackerCrane MultiMotion
xAxis1
_‘ Device identification

5 MDDS0A-0040-503-X-500 Limit values

@ Basic settings

@ Drive train DT1 Application limits Limits

Configure the MOVIKIT®

on ot
(v OB LI ~ Positive speed  13500.0000 mm/s Emergency stop deceleration 5000.00 mm/s*
StackerCrane MultiMotion
Negative speed 13500.0000 mm/s
© MOVIKIT® selection Acceleration 500000 mm/s?
© Module configuration Deceleration  5000.00 mm/s*
@ Monitoring functions Jerktime 0.000 ms
£ Limit values Torque 380.0 % nominal mator torque

@ Optimization DT1

Transfer data to device |

Press [Transfer data to device)

15. Change the parameterization

Change parameter setting?

When inserting the software module, the parameter setting of the inverter functions is adapted to the specifications of the software module.
Some functions will be reconfigured.

Do you want to change the parameter setting?

If the device has already been configured, check the settings of the following functions for changes:
- Inputs/outputs

- Setpoint value connection

— Profile value connection

- Monitoring functions

Yes, change parameter setting | Cancel

III Press [Change parameter data|
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StackerCrane MultiMotion and StackerCrane MultiAxisController

16. MOVIKIT® completion

Startup wizard

UHX65 A > StackerCrane > xAxis1 (5) — E3401

MOVIKIT® StackerCrane MultiMotion

Device identific:

@ Abschluss MOVIKIT®

MOVIKIT® successfully configured and transferred to device.

Basic settings

Next steps
Drive train DT1
MOVIKIT® o Manual mode Directly to completion
StackerCrane MultiMotion Move the drive in manual mode. Skip optimization and MOVIKIT® and

Status
@ MOVIKIT® selection E3401

@ Module configuration Open manual mode Directly to completion
@ Monitoring functions
@ Abschluss MOVIKIT®

display completion immediately.

Optimization DT1

E Completion

Press
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tartup wizard

> UHXES A > xAxis1 [8]

Manual mode
XAxis1
‘ Device identific UHX65 A > xAxis1 @ — 04

i

% Load cydiing absolute

@ Drive train DT1 flementejuetia Load cycling distance absolute

J motor (with brake and fan) Jload (without gear unit)

MoVIKIT® 5 0.1 kgem® 0 kg em?
StackerCrane MultiMotion

@ Optimization DT1 m

(O setload moment of inertia

Measurement waits for motor activity
9 ComrEen For a correct measurement, the drive must be accelerated and decelerated strongly for several times.
The faster the acceleration and deceleration and the higher the target speed, the better the measurement results. Therefore,
select the highest possible values within the limits of your application.
Speed changes of at least 500 mm/s (= 300 rev/min) are required for the measurement.

To start the measurement, move the drive. You can use manual mode to move the drive.

Acceleration/deceleration

5000.00 mm, ooy

[75] open manuaimode
Reference travel

B Start reference travel
nce travel status
Deactivated/not started
O) Active drive referenced
Cycle idle time

1000 ms [ ]

Activate the load moment of inertia determination

Activate manual mode

Switch on manual mode

Open the Reference travel tab using the "Gear wheel" button

Start reference travel

[o] [=] [2] [«] [~]

Defining positions 1 and 2 for the oscillation distance in absolute order

Start oscillation section

Startup wizard

UHX65 A > xhxis1 (8 — 04

Optimization DT1 Manual mode

UHX65 A > xhxis1 @ — 04

Set load moment of inertia

% Load cydling absolute

@ Basic settings. Deactivate manual mode

@ Drive train DT1 Wi of fueiis Load cycling distance absolute

J motor (with brake and fan) Jload (without gear unif)

MoVIKIT® 0.1 kgem® 0811 kgem®
StackerCrane MultiMotion

@ Optimization DT1

(O Set load moment of inertia

| Measurement waits for motor activity mm

e Completion w
P itioning spe

1500

Moment of inertia

8 of measured I load
0811 kgem?

Deviation from previous measured value
037 %

Reference travel

T Start reference travel

Reference travel status
 End measurement and save value to d Deactivated/not started
D) Active drive referenced

Cycle idle time

1000 ms % E|

End measurement and save value in device
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4 Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController

General information:

If no load moment of inertia can be determined, increase the acceleration and deceleration and start the
process again. If no load moment of inertia can still be determined, increase the positioning speed
additionally.

Startup wizard

HX6S A > xAxisl [ — 04

Optimization DT1 Manual mode

4 Device identi . . UHX6S A > xAxis1 B — 04
G MDDS0A0D4O-503-%S Set load moment of inertia

% Load cydling absolute

@ Drive train DT1 Load cycling distance absolute

Jload (without gear uit)

3) MovikTe N . 0811 kgem? ~
J stackerCrane MultiMotion
Determine load moment of inertia
Optimization DT1 v

O Set load moment of inertia

e Completion

Acceleration/deceleration
5000.00 mm/s* [0
Reference travel
Start reference travel
Reference travel status
Deactivated/not started
D) Active drive referenced
Cycle idle time
1000 ms [s00_

III Press

Deactivate manual mode?
If you deactivate manual mode, the currently active setpoints will take effect.
The setpoints can be specified by the following sources:

~ Digital inputs
— Process data

Do you really want to deactivate manual mode?

A The drive can start automatically.

- n I Yes, deactivate manual mode . No -

LS

Press |Yes, activate startup state
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Startup wizard —o

@ > UHX65 A > xhxis] — C3

Optimization DT1

xAxis1 o

| Device identiication

5 MDDS0A-0040-503%-500 Set load moment of inertia

Jmotor (with brake and fan) Jlozd (without gear unit)

MoviKIT® N 0.1 kgem? 0.811 kgam* v
StackerCrane MultiMotion

- Determine load moment of inertia
Optimization DT1

O Setload moment of inertia

Back [ Next ]

Press

18. Set controller dynamics

tartup wizard

> UHX6S A > xAxis1 — C3

Optimization DT1
XAxis1

i Device identification

I MDDYOA04O-503.X-500 Set controller dynamics

@ Drive train DT1 Dynamic behavior

Stiffness of the control system
MOVIKIT® 1
StackerCrane MultiMotion

@ Optimization DT1 N ero clearance

@ Setload moment of inertia

Zero backlash

O Set controller dynamics.

Auxiliary tools
[ ] open manual mode
Open Scope

(X Use advanced settings

E‘ Set stiffness and clearance. Press
E‘ Press
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4  Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController

19. Conclusion

Startup wizard

Completion

Completion Administration

Startup completed and saved.
@ Basic settings > Data export

Export this startup as a template for other
T i devices.
@ Drive train DT1 xAxis1 fevices.

Device identification:  MDD90A-0040-503-X-500
MOVIKIT® S
StackerCrane MultiMotion

@ Optimization DT1
Startup can be edited at any time in the startup wizard and in the parameter setting.

Export

[ Finish startup ] b

Press [End startup.

4.41.2 Second axis of the landing gear (x-axis)

Repeat startup for the second x-axis with the startup wizard as in the previous chapter (travel axis x-
axis)

4.41.3 Hoist (y-axis)

Repeat startup for the y-axis with the startup wizard as in the previous chapter (travel axis x-axis)
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4 Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController
4.5 Step 3 — Startup of MOVIKIT® StackerCrane MultiAxisController MAC
Goals = Getting to know MOVIKIT® StackerCrane MultiAxisController Torque/Skewing

= Start up MOVIKIT® StackerCrane MultiAxisController in SoftwareNodes

@ movisurres

Hubachse Externer Geber Fahrachse 1 Fahrachse 2
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4 Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController m

451 MOVIKIT® MultiAxisController Torque/Skewing
MOVIKIT® MultiAxisController Torque balances the torque between mechanically coupled drives
("Torque priority" operating mode).
Traction-optimized carriages Mech. Coupled rope drum
Wire rope

/N

-

MOVIKIT® MultiAxisController Skewing corrects skewing between mechanically coupled drives
("skewing priority" operating mode).

Double-column hoist, SRS hoist

& @
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4 Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController m

4.5.2 Parameterizing MOVIKIT® StackerCrane MultiAxisController (x-axis)
1. Assign MOVIKIT®

Catalog

‘ Q, Sear vare r vel | T0% v
MOVIKIT® -
SingleAxis (with MOVI-C® . Mation MultiAxisController
1 1 ¢
ProcessData .b Encoderinterface MultidxisController Version
T ! 1'a i
StackerCrans

Robotics

P— l StackerCrane
_ CombiTelescope StackerCrane . MultidxisCantraller

Assign the MOVIKIT® to the prepared software node for travel and hoist.

Activate the lower semicircle of the chassis|

E‘ Select the latest version of MOVIKIT® StackerCrane MultiAxisController in the (catalog and

click /Add.

2. Perform basic settings

o Axis group member Additional functions
Name Value Value Info
4 7 MOVIKIT® StackerCrane MultiAxisCo... 1 il @D

After startup of the conty

ller, perform the n

4 7.1 Module configuration ? whudied @ “Device — PC* function once
Priority change torque/skew -:B a
7.1.11 Control loop functions . AN P n

7.1.12 Encoder evaluation oty ® .

3 ;: g:;:;::i:::dmns 3 or 4 axis group members (0] ]

» 7.7 Controller functions Cascading (0] 1]

> 7.9 Advanced settings Anti-sway control :_B (1]

> 7.10 MOVIKIT® information IComhined encoder evaluation 0 I ]

Top drive None ~ H

Expert mode -:B A\

Energy coupling -:D [ ]

Tools used
Value Infa

Optimization menitor () i ]

Susgeted e n
Perform the highlighted settings in Basic settings.

General information:

"Combined encoder evaluation" is always active if "Motor encoder and external encoder" is selected
in the encoder source, see step 5
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Tutorial 2 - SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController m

General information:

When using monitoring and/or controller functions, these must always be performed in the
MultiAxisController and not in MultiMotion.

3. Configure the control function

Parameter tree 1 Basic settings Control loop functions X All

Bl Position controller
Value Info
4 7 MOVIKIT® StackerCrane MultiAxisCo... O -
4 7.1 Module configuration P gain 215 = 2 % [ N « 100 H
B 7.1.1 Basic settings
7.142 Encoder evaluation Balance controller Torque ratios
b 7.5 Monitoring functions Gl Info Valuz
b 7.6 Drive functions |I| I Priority of compensation Torque vI (i | xhwis? 1
b 7.7 Controller functions P gain 100 = XN NI xhis2 1
b 7.9 Advanced settings Slip limiter Active ~
b 7.10 MOVIKIT® information Curve mode None ~
Maximum slip speed 6750000 675.0000 mm/s

III Set the |priority of the compensation as follows:
Torque: Default
Skewing: For hoists with TWO external encoders

4. Configure the position controller

Parameter tree Basic settings Control loop functions X All

= Position controller
Value Info
4 7 MOVIKIT® StackerCrane MultiAxisCo... ER—— »

4 7.1 Module configuration mlpgain 2 s = 2% m X 1ODI [ |

B 7.1.1 Basic settings

B 7.1.11 Control loop functions

7.1.12 Encoder evaluation Balance controller Torque ratios
b 7.5 Monitoring functions Vil Info Value
b 7.6 Drive functions Priority of compensation  Torque ~ H ol 1
b 7.7 Controller functions P gain 100 % xAxis2 1
b 7.9 Advanced settings Slip limiter Active ~
b 7.10 MOVIKIT® information Curve mode None ~
Maximum slip speed 675.0000 675.0000 mm/s

The P gain is reduced to 2%. Increase the p gain step-by-step from 2% to approx. 50%.
Sometimes the position controller can be set even more strongly to up to 100%.

Note:
For detailed information on optimizing the MultiAxisController, refer to chapter 7.8.1.2
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5. Configure encoder evaluation

Parameter tree Basic settings

Positintroller

Walue

= =

Encoder evaluation X

Info

4 7 MOVIKIT® StackerCrane MultiAxisCo...

Encoder source | Motor encoder

4 7.1 Module configuration

B 7.1.1 Basic settings
7.1.11 Control loop functions
B 7.1.12 Encoder evaluation
7.5 Monitoring functions
7.6 Drive functions
7.7 Controller functions
7.9 Advanced settings
7.10 MOVIKIT® information

H

Motor encoder.

Set the time constant, if an external encoder is in use.

[~]

6.

Parameter tree X

Configure reference message

Reference signals X

=) In position for controller functions Il m
Value Info
4 7 MOVIKIT® StackerCrane MultiAxisCo... Window width [1] 2.000 mm
b 7.1 Module configuration Hysteresis [2] 1.000 mm
4 7.5 Manitoring functions Delay time [3] 0 ms
Evaluation of "in position” bit independent of the start bit :B i |
T i el Evaluation of "in position” bit independent of start bit and mode ‘:B i |
7.5.3 Limit values calculation basis
7.5.4 Control functions . A
7.5.5 Encoder coupling e it e
7.5.6 Limit switches s
7.5.7 Speed cams
7.5.9 Overview of fault responses
b 7.6 Drive functions % [41—
> 7.7 Controller functions
b 7.9 Advanced settings
> 7.10 MOVIKIT® information
In Position t
[3]

E‘ Set the values as shown:

Window width| (2 mm)
(1 mm)

Recommendation:

i

]

e

Set the \encoder source\ depending to your demo unit. In the shown demo unit |encoder source is

Alltabs ~ I

Referenced
Value

Force reference bit Not active

Product training

26.03.2025



4  Tutorial 2 — SRS wi

7. Configure reference travel

Parameter tree + Reference signals Reference travel X All tabs

a Reference travel Advanced settings
Value Info Value
“ 7 MOVIKIT® StackerCrane MultiAxisCo... Reference travel type I Referencing without reference travel (with enable) VI Go to home position (L)
7.1 Medule configuration Reference offset per member ®-) o
- T ity (e e 0.000 mm

b
b 7.6 Drive functions
4 T.7 Controller functions
b 7.9 Advanced settings
b 710 MOVIKIT® information

«

Hide graphic area

E’ Set the reference travel type and the reference offset.

4.5.3 Parameterizing MOVIKIT® StackerCrane MultiAxisController (y-axis)
1. Assign MOVIKIT®

Version
9.0.36.200

MOVIKIT®
SingleAxis (with MOVI-C®_. Motion MultiAxisController StackerCrane

| | t l i

Stacker(:
l T ProcessCata Encederinterface MultidxisController Combilelescope StackerCrane l:l Mu\liAxis?cTﬂmller
W - l:I a o

Assign the MOVIKIT® to the prepared software node for hoist.

Activate the lower semicircle of the hoist

IZ’ In the catalog, select the MOVIKIT® StackerCrane MultiAxisController latest version
Apply.

And click
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2,

StackerCrane MultiMotion and StackerCrane MultiAxisController

Perform basic settings

Parameter tree

5]

Pl

'

Basic settings X All tabs
Axis group member E

Additional functions

Name Value Value Info
4 7 MOVIKIT® StackerCrane MultiAxisCo... -
y s e r startup of the controller, perform the |
7.1 Module configuration 2 Axis group member 2 (XD "Device — PC" |
B 7.1.1 Basic settings
= Priority change torque/skew ':B i ]
7.1.11 Control loop functions = X o a
orgue priorr
7.1.12 Encoder evaluation s PO Py @
Skew priori
> 7.5 Monitoring functions B0t
. 7.6 Drive funclions 3 or 4 axis group members (0] a
G di
> 1.7 Controller functions ey ° o
- 7.9 Advanced settings gyl D n
. 7.10 MOVIKIT® information Combined encoder evaluation m |
Top drive Mone ~ 0|
Expert mode (B A
Energy coupling @]

Tools used
Value Info
Optimization monitar [ @] ]
Suggested values Apply all suggested values i ]

III Perform the highlighted settings in [Basic settings according to your demi unit.

General information:
"Combined encoder evaluation" is always active if "Motor encoder and external encoder" is selected

in the encoder source, see step 5.
General information:

When using monitoring and/or controller functions, these must always be performed in the
MultiAxisController and not in MultiMotion.

3. Configure the control function
Parameter tree L Basic settings Control loop functions X All
a Position controller
Value Info
4 7 MOVIKIT® StackerCrane MultiAxisCo... e s o
4 7.1 Module configuration P gain 2 1s = 2 % [N « 100 H
B 7.1.1 Basic settings
|
7112 Encoder evaluation Balance controller Torgue ratios
k7.5 Monitoring functions ks e NELE
b 7.6 Drive functions E IF'ncmﬂ of compensation Torgue VI i | wls] 1
b 7.7 Controller functions P gain 100 = NN NN xhxis2 1
b 7.9 Advanced settings Slip limiter Active ~
b 7.10 MOVIKIT® information Curve mode None ~
Maximum slip speed  675.0000 675.0000 mm/s
Set the |priority of the compensation as follows:
Torque: Default
Skewing: For hoists with TWO external encoders
Product training 26.03.2025



Tutorial 2 — SRS wi

4. Configure the position controller

Parameter tree Basic settings Control loop functions All

a Position controller

Value Info
4 7 MOVIKIT® StackerCrane MultiAxisCo...

4 7.1 Module configuration m
B 7.1.1 Basic settings

B 7.1.11 Control leop functions

Position controller  Active
—=

~
IPgam 215 = 2 % [T « 100| [}

7.1.12 Encoder evaluation Balance controller Torque ratios
b 7.5 Monitoring functions Ul Infa Value
b 7.6 Drive functions Priority of compensation  Torque ~ H xhis] 1
b 7.7 Controller functions P gain 100 % EXEEN N whiis2 1
b 7.9 Advanced settings Slip limiter Active ~
b 7.10 MOVIKIT® information Curve mode None ~
Maimum slip speed  675.0000 E 575.0000 mm/s

III The P gain is reduced to 2%. Increase the p gain step-by-step from 2% to approx. 50%.
Sometimes the position controller can be set even more strongly to up to 100%.

Note:
For detailed information on optimizing the MultiAxisController, refer to chapter 7.8.1.2

5. Configure encoder evaluation

Parameter tree 1 Basic settings Control loop functions Encoder evaluation X -

= External encoders H Position controller
Name WValue Value Info
SR Stackwsing M ulGRgsCo-s 1 yhxis () IEncoder source Motor encoder and external encoder vI a

4 7.1 Module configuration

B 7.1.1 Basic settings .
Settings of external encoders

B 7.1.11 Control loop functions

B 7.1.12 Encoder evaluation talle

> 7.5 Monitoring functions Type Encoder 2 connected to inverter 2

7.6 Drive functions @ ITime constant 0.1 0.1 s I

1.7 Controller functions
7.9 Advanced settings
7.10 MOVIKIT® information

Set the lencoder source!.

[2] set the fime constant,

Determining the time constant
For detailed information on determining the time constant, refer to chapter 7.8.1.2
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4.6 Step 4 — Startup of MOVIKIT® StackerCrane

Goals = Assigning and parameterizing MOVIKIT® StackerCrane
=  Get to know the process data assignment of the fieldbus interface

Lifting axis External Encoder Travel axis 1 Travel axis 2
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4.6.1 Parameterize MOVIKIT® StackerCrane
1. Assign MOVIKIT®

StackerCrane

Catalog

| Q Search software module (e.g. "multi vel’) 0%~

MOVIKIT®
SingleAxis (with MOVI-C®_.. Motion

>

1 T ProcessDatz | Encoderinterface
— L >
StackerCrane @ Robotics

Jersion
1-. StackerCrare 9.0.36.200 i B sa e

[

—
[l CombiTelescope

Activate the lower semicircle of the software node

@ Select the latest version of MOVIKIT® StackerCrane fin the catalog

And click

2. Configure the fieldbus interface

Parameter tree i Fieldbus interface X All tabs

= Fieldbus configuration m Optional process data
Valus Value Number of PD D info
4 7 MOVIKIT® StackerCrane Activate fieldbus connection | Yes ~ MultiAxisController - x-directicn and y-direction X 12pPD [i]
4 7.1 Module configuration Start address 1 Number of axes under MultiAxisController — x-direction 0 & PD/axis a
7.1.1 Basic settings Number of axes under MultiAxisController — y-direction 0~ 6 PD/axis ]
B 7.1.2 Fieldbus interface
> 7.10 MOVIKIT® information Process data length
Value
Basic process data 24
Optional process data 0

Additional process data user program 0

Process data length 24

Decimal places via fieldbus

E Position Speed Acceleration Jerk

Number of decimal placss 0~ 0 v 0 v 0w

Set Activate fieldbus connection = Yes| and 'start address = 1|

IZI Set decimal places for the fieldbus:

l;llt;rgebser GG Value Resolution
0 Position 1mm=1mm
0 Speed 1 mm/s =1 mm/s
0 Acceleration 1 mm/s2 = 1 mm/s?
0 Jerk 1 mm/s3 =1 mm/s®
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Process data assignment of the fieldbus interface

Process data assignment in MOVISUITE®

Fieldbus interface

Axis group

x-direction

y-direction

PLC

Setpoint application mode
Control word
Reserved (override)

Reserved

Control word

Setpoint speed

Setpoint acceleration

Setpoint deceleration

Digital outputs

Control word MultiAxisController
Target position — high word
Target position — low word
Setpoint jerk

Reserved

Control word

Setpoint speed

Setpoint acceleration

Setpoint deceleration

Digital outputs

Control word MultiAxisController
Target position — high word
Target position — low word
Setpoint jerk

Reserved

PLC output data

2>

PO1
PO 2
PO 3
PO 4

PO S5
PO B
PO7
PO 8
PO9
PO 10
PO 11
PO 12
PO 13
PO 14

PO 15
PO 16
PO 17
PO 18
PO 19
PO 20
PO 21
PO 22
PO 23
PO 24

PLC input data

Pl 1
Pl 2
Pl 3
Pl 4

Pl 5
Pl 6
PI 7
Pl 8
Pl 9
PI10
Pl 11
Pl 12
PI 13
Pl 14

PI15
Pl 16
PL1T
PI 18
PI19
Pl 20
Pl 21
Pl 22
Bli23
Pl 24

<<2<

MOVIKIT®

Actual application mode
Status word
Status or fault/subfault

Reserved

Status word

Actual speed

Status or fault/subfault

Torque

Digital inputs

Status word MultiAxisController
Actual position — high word
Actual position — low word
Actual jerk

Reserved

Status word

Actual speed

Status or fault/subfault

Torque

Digital inputs

Status word MultiAxisController
Actual position — high word
Actual position — low word
Actual jerk

Reserved
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0

100
300
301
400

Target application mode

Default

Jog

Referencing configured offset
Referencing bus offset
Positioning absolute

1200 Energized-optimized XY positioning
1210 Mechanics-optimized positioning
1300 External braketest

Control word x-& y-direction

Enable emergency stop
Enable application stop
Reserved

Release brake

Jog positive

Jog negative

Reserved

Start/stop with fieldbus ramp
Reset fault

Reserved

Reserved

Deactivate external encoders
Deactivate SW limit switches
Activate output stage inhibit
Activate standby mode
MOWVIKIT® Handshake In

MultiAxisController control word

Deactivate member 1/11

Deactivate member 2/21

Deactivate member 12

Deactivate member 22

member 1/11 Release brake with inhibited output stage
member 2/21 Release brake with inhibited output stage
member 12 Release brake with inhibited output stage
member 22 Release brake with inhibited output stage
Deactivate balance controller

Reserved (deactivate position controller)

Deactivate skewing error

Allow skew compensation

Reserved

Reserved

Reserved

Reserved

rane MultiAxisController

Status word x-& y-direction

Ready

STO inactive

Output stage enabled
Brake released

Motor turning

Referenced

Reserved

In position

Fault

Reserved

Reserved

External encoder disabled
SW limit switch inactive
Reserved

Standby mode active
MOVIKIT® Handshake Out

Status word x-& y-direction

Axis group member 1/11 deactivated

Axis group member 2/21 deactivated

Axis group member 12 deactivated

Axis group member 22 deactivated

Axis group member 1/11 brake released

Axis group member 2/21 brake released
group member 12 brake released

Axis group member 22 brake released

Balance controller deactivated

Paosition controller deactivated

Skew in skew window

Overload guard active

Reserved

Reserved

Reserved

Reserved
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Optional process data

Optional process data can be added to use additional functions of the MAC if required (see broken
down process data assignment). These can be used, for example, to specify the payload or torque
distribution.

Optional process data
Value Number of PD

MultifxisController — x-direction and y-direction 6 12 PD
x-direction — payload :n 1PD
x-direction — position controller P gain .:B 1PD
x-direction — enable anti-sway control :n 1PD
y-direction — payload :E 1PD
y-direction — position contreller P gain :B 1PD

MNumber of axes under MultifxisController — x-direction 0 ~ 6 PD/axis

MNumber of axes under MultiAxisController —y-direction 0 ~ 6 PD/axis

Fieldbus interface: optional process data

PLC PLC output data PLC input data MOVIKITE
x-direction
Reserved PO 25 Pl 25 Top drive — scaled analog value
Reserved PO 26 Pl 26 Top drive — speed correction
Torque distribution A4 (high byte)/A3 (low byte) PO 27 Pl 27 Top drive — speed ratio
Torque distribution A2 (high byte)/A1 (low byte) PO 28 Pl 28 Top drive — slip
Reserved PO 29 Pl 29 Top drive — unscaled analog value
Reserved PO 30 Pl 30 Reserved
Reserved PO 31 Pl 31 Reserved
Reserved PO 32 Pl 32 Reserved
y-direction
Reserved PO 33 PI 33 Reserved
Reserved PO 34 Pl 34 Reserved
Reserved PO 35 Pl 35 Reserved
Reserved PO 36 Pl 36 Reserved
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4.7 Step 5 — Generation of the software project

Parameterize the fieldbus

=  Can configure cycle times

= Knowing the controller level and assigning licenses
= |EC project

=  Know the debug in the IEC program

Goals

@ UHXBiaProfinet - IEC Edtor

Dtei Beabeten Ansicht  Brojekt D
CICIEERE L Y R Y

n Estelen Online Debug Tooks [Eenster Hilfe
LR =Yl - R 3 |

SEW_MK Postonng MuthotinPostioninghois

+ AT Fedbus 02)
—

Lifting axis External Encoder Travel axis 1 Travel axis 2
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4.71 Fieldbus parameterization

1. Parameterize fieldbus

Parameter tree i Fieldbus X

= =

* 2 Device properties Fieldbus protocol  PROFINET 10 device
4 Functions Selectio
configured duri

> & Diagnostics

4 7 MOVIRUN® flexible

7.40 IEC project
7.41 Data management

B 7.42 Fieldbus
7.43 Task system
7.99 Module identification

Set the fieldbus protocol to |PROFINET 10 device\

E’ Activate the fieldbus connection.

Fieldbus card
Value

Fieldbus connection via IEC function blocks @

w Activate fieldbus connection  Yes

Value

4.7.2 Cycle time on the MOVI-C® CONTROLLER
General information:
The StackerCrane applications are always operated with a cycle time of 1 ms or 4 ms depending on
the controller. Select the controller from the following table depending on the scope of application

(MultiMotion / MultiAxisController / Add-on AntiSway):

Controller

MOVIKIT® StackerCrane with ... UHX25 | | S0t | LHXE9A-ROZ
MOVIKIT StackerCrane MultiMotion 1ms 1ms 1ms
... With MOVIKITe PowerMode 4 ms 1ms 1ms
MOVIKIT StackerCrane MultiAxisController ) 4 ms 1ms
... With MOTION add-on AntiSway - 4 ms 4 ms
... With MOVIKIT* MultiAxisController add-on Cascading - 4 ms 4 ms
... With MOVIKIT* PowerMode - 4 ms 4 ms
Product training 26.03.2025
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2. Parameterize the cycle time on the MOVI-C® CONTROLLER

Parameter tree 5 Fieldbus Task system X _

9 Task system

Value

b q a
2 Device properties HighPrio task cycle time 1 ms

EtherCAT® cycle time 1000 ps

Sync Offset EtherCAT®  -30 E -30 %

b 4 Functions

> 6 Diagnostics

. :
R The parameter "Sync Offset EtherCAT®"
es the delay time of the sync interrupt of

740 IEC project defin
7.41 Data management £
B 7.42 Fieldbus

B 7.43 Task system

7.99 Module identification

recommends adjust e "Sync Offset
EtherCAT®" parameter by clicking the arrow

button [—]

Set the EtherCAT® cycle time to 1 ms (default).

@ suggested value Sync Offset EtherCAT®

3. Change the cycle time in the parameter tree of the axes

Basic settings

=1

Function Value
PP B o EtherCAT®/SBusPLUS =
t 3 Drive train Controller setpoint cycle 1.000 ms

scp »

J .
4 Functions Response to process data timeout  Application stop + output stage inhibit with self reset v

P 4.1 Inputs/outputs Response to external fault Application stop + output stage inhibit ~
4 4.2 Setpoints

B 4.2.1Basic settings

4.2.2 PO data
4.2.10 Fixed setpoints Function Value
4.2.25 Priorttized terminal control Use synchrenization signal [ ]

Synchronization

4.2.11 Setpoint value connection Basic cycle time 1ms o
4.2.12 Profile value connection Current cycle time 1 ms

4.2.21 Control word 1 Period duration of sync signal 1.000 ms

4.2.22 Control word 2 Response to external synchronization Warning with self reset ~
4.2.23 Control word 3

III Under Setpoints| Basic settings|, set|Controller setpoint cycle to 1 ms (default).
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4,

Parameterize the mean value filter time in the parameter tree of the axes

Parameter tree i FCB 10 Interpolated position co... X -

B

= FCB 10 Interpolated position control

Value

2 Device RISHERIES m Mean value filter time 5.0 ms

3 Drive train

> 4 Functions

6 Diagnostics

7 MOVIKIT® StackerCrane MultiMotion

7.1 Module configuration
7.1.1 Basic settings
7.2 Inputsfoutputs
> 7.5 Monitoring functions
7.6 Dnve functions
7.6.1 Scaling

B 7.6.10 FCB 10 Interpolated position con...

7.6.12 FCB 12 Reference travel

III Under |Drive functions FCB10 Interpolated position control, set the Mean value filter time to

a multiple of the cycle time.

With a cycle time of 1 ms, the default value of the mean filter time (5 ms) can be used.
For a cycle time of 4 ms, we recommend a mean filter time of 8 ms.
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4.7.3

Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController

Create IEC project
1. Create IEC project

Parameter tree

=5}
b 2 Device properties
4 Functions

» 6 Diagnostics

4 7 MOVIRUN® flexible

B 7.40 IEC project

7.41 Data management
7.42 Fieldbus

IEC project IEC project settings

Function Value

Update Update IEC project

The IEC Editor opens and the IEC project is
updated.

New project n Create new |EC project

The IEC Editor opens and a new IEC project is
created. An already existing IEC project will
be overwritten.

Open IEC Editor Open IEC Editor

Update/re-generate software modules c )
Apply device topology from MOVISUITE® [ ]

7.43 Tas em

= The IEC Editor opens with the current IEC
7.99 Module identification

project. No changes are made to the project.

II‘ Click \Create new IEC project| to start the automatic code generation process

2. Import process data monitor
& UHK65* - IEC Editor

File Edit View Project Build Online Debug Tools Window  Help
HE o iBRBXALMEBSIN AN - O

Application [UHXE5: PLC Logic] - @8 ©F , g W0 [[= 5= 0= = &

Devices * 3 X
‘5 Default =]
= | UHX&5 (MOVI-C CONTROLLER progressive)
=Bl PLC Logic

- o Application

- -2 SEW _Generated ‘x’ Cut
=2 nternal Copy
“ SEW_GVL_Internal E Paste
) SEW_PRG (PRG) * Delete
HighPrio .
Refactoring 3
[= Properties...
] t3  Add Object »
LowestPrio
[E& main =) Add Folder...
@ sew_aw [ Edit Object
= USER._ ication it ect With...
= Appl Edit Object With
=-[E] User_PRG (PRG) )
=1 oo U,g Login
EA HighPrio
Delete application from device
Open Log Page...
@\ ReadActualvalues G s
@\ WriteSetpointvalues Scripting 3

m Library Manager

S Symbol Configuration

‘@ Task Configuration

-3 TaskHighPrio (IEC-Tasks)
&3] SEw_PRG.HighPrio

B o B i Y

III Activate the fieldbus monitor by pressing the right mouse button on the Application.

Product training

26.03.2025

SO

=

-\
v

i
.

D) AAHA0HNS

98 Haw

9y 0



4  Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController

3. Start the project
& UHX65 - IEC Editor

File Edit View Project Build | Online | Debug Tools Window  Help

= IR ¢ x % login Att+Fe | 1 |
Logout b Ctrl+F&
Devi Create Boot Application
= .{leppIicaﬁnn Download
+- FieldbusMonitor Online Change
=) SEW_Generated Source Download to Connected Device
- In1.:ernal Multiple Download...
& sEw_GvL_Int
- SEW_PRG (PR Rezet Warm
Eﬁ HighPrio Reset Cold
54 Hmi Reset Origin
Eﬁ nit Simulaticn
Ep, LinkInterf .
:A Security 3
EA LowestPr
E:\ Main Operating Mode 3
) SEW_GL i o
N Lt B Assign Server Applications on Download
=) USER_Application
= |Jser_PRG (PRG) Open Log Page...

II’ Click to compile the IEC project.

Click Create boot application| to start the program on the MOVI-C® CONTROLLER automatically
after power off.

Click [Source download to the Connected device to save the entire project.

& UHXE5* - [EC Editor

File Edit View Project Build Online | Debug | Tools Window  Help

=] # 4 p Star Fs
Stophd Shift+F8

— Single Cycle Ctrl+F35

(4] start with > or[Fs.
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4.7.4

Tutorial 2 - SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController m

LICENSE MOVI-C® CONTROLLER

1. Start the license manager

An Internet connection is required to activate the licenses. A trial license can also be generated without
an Internet connection.

1 parameter setting

n parameter setting

% Add structure

StackerC

=¥ Add from catalog License Manager

II‘ Start the License Managed

2. Activate license

3

License Manager

UHXE5 ()

Overview of licenses

Info
]
]
]
&

License Designation Type code Type License key
License missing MOVIKIT MultiAxisController Torque  SMK1201-000  Single Activate license

License missing MOVIKIT MultiAxisController Torque  SMK1201-000  Single
License missing  MOVIKIT StackerCrane efiDRIVE  SMK1301-000  Single
Triallicense  MOVIRUN SMR0001-060  Performance

@ Add license

Days left before trial licenses expire

6 Days, 23 Hours

=, Synchronize with license server

L1 of SEW-EURODRIVE -\ojo Open online license shop

E’ Activate suggested licenses. Press |Activate license|
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Activate license

MOVIKIT StackerCrane effiDRIVE
Type code : SMK1301-000
SMID : 69349E94-3128FBSF-CD

() Activation via MOVISUITE®
O Activation via web or phone [H

@ Trial license activation]

[ Activate license ] Cancel

Activate trial license

3. Transfer licenses to MOVI-C® CONTROLLER

[} rranster licenses to MOVI-C® CONTROLLER |

IZ‘ Transfer licenses to the MOVI-C® CONTROLLER

4. Cold reset

@ UHK6 - IEC Editer

File Edit View Project Build | Online | Debug Tools Window Help Vis

[=r=Y i Login Alt+F8
(_\] HaOeE|E e S % Logout Ctrl+F8
T Create Boot Application
=3 Defaut Download
= | UHGS [connected] (MOVIC C Online Change
=-E4) PLC Logic Source Download to Connected Device

=} Application [run]

Multiple Downlead...
=2 FieldbusMonitor

Visualisierungsmar Reset Warm
&) MOVIKIT_Fieldbu Reset Cold N
=2 SEW_Generated Reset Origin b
71 Intermal Simulation
@ sEw_cv_in

= SEW_PRG (PR Securtty L
EA HighPrio Operating Mode »
E‘: an:’: Assign Server Applications on Download
[Es Linkinter Open Log Page..

IZ‘ Perform cold reset.

Examples of required licenses
Application Licenses

1x travel drive & 1x lifting drive MOVIRUN Flexible + StackerCrane

MOVIRUN Flexible + StackerCrane + 1x MAC Torque (travel) +

2x travel drive & 1x lifting drive 1x MAC torque (lifting)

MOVIRUN Flexible + StackerCrane + 1x MAC Torque (travel) +

1x travel drive & 2x lifting drive 1x MAC skewing (lifting)

MOVIRUN Flexible + StackerCrane + 1x MAC Torque (travel) +

2x travel drive & 2x lifting drive 1x MAC skewing (lfting)
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4.7.5 Diagnose the IEC program

1. Call up the debug log
In the event of an error, FIRST look into the log!

Devices -~ 0
=5 Default -
= ] UHX65 [connected] (MOVI-C CONTROLLER. progressive)
=Bl PLC Logic

- [ Application [run]
=+ FieldbusMonitor
\"ISUE'ISIEI’UHQSI‘HEHEQEI’
4] MOVIKIT_FieldbusManitor

| UHXe5 x @] MOVIKIT_FieldbusMonitor

Components = | & 15 |0 1| E 0 |0 1556 |} 0 | Search in messages 2 0:

Communication Settings

Severity Time Stamp Description
Applications
o 02.08.202408:25:24.560 ECM (Instance 0): Started successfully.
Backup and Restore o 02.08.202408:25:21,564 ECM (Instance 0): EtherCAT prepared successfully and can be used now. (Pre0pj
o 02.08.2024 08:25:21.028 PLC-BootupReason: BootupReason_Normal ToDrvPlcSew
Files @& 02.08.202408:25:21.004 Mumber of configured licensed cores for IEC-tasks: 3 from 4 SysCpuMultiCore
Lil 02.08.202408:25:20.896 ECM (Instance O0): Reset successful. IoDrvEtcSew
| Log E Lil 02.08.202408:24:19.648 Post LicenseFileReloadEvent succeded (with O releases of consumed license instances)  LicMgr_leclibrary
o 02.08.2024 08:18:30.848 ECM (Instance 0): Started successfully. IoDrvEtcSew
xle sz o 02.08.202408:18:28.134  Application [Application] loaded via [Download] Cmpapp
o 02.08.2024 08:18:28.134 ECM (Instance 0): EtherCAT prepared successfully and can be used now. (PreOp) ToDrvEtcSew
PR £ N7 NR MNIANR-1R:77 421 DI M RanhnDazcnn: RanhnDaacan Marmsal TP Dl San

II‘ Click the MOVI-C® CONTROLLER

IE‘ Click

Switch the logger to

in the drop-down list
2. Call up and monitor debug variables

3. Open IEC Editor >Open SEW_GVL_Internal

Devices - 3 X | uxes @]  MOVIKIT FieldbusMonitor @ SEW_GVL Internal x

=[] Default Kl UHX65.Application SEW_GVL_Internal
) !@gumss [eomnected] PA0V-C CONTROUER progressie) Expression Type Value Prepar.. Address Comm..
= PLC Logic
= "
- Application [run] @ e SEW M...
=3 FieldbusMonitor @ xrrer 8o0L Bit, f u.
5 " xwaming BOOL Bit, if fu...
Visualisierungsmanager "y veitesangeD o oL
MOVIKIT_FieldbusMonitor .
£ sEW_Generated @ _eControlSource i e
= W_Genera =
- - + %p configHandling SEW_A
& _dnitDone 800L
# M fbasGroup AxisGroup
HighPrio ¥ fox Axist
Hmi C e AisY
it ® @ _fblicvor SEW e
Linkinterfa # @ _sstSoftwareDescripton ARRAY ...
inkinterfaces
LowestPrio BN @R Eicgr: Confirm Confirm...
M # ¢ fbModeAdministrator Moderd...
A Main
@ s= o LowestPrio } _fbModeXYOptimized Madex...
2 useR_appicat @ _xInitDone_StackerCrane 5001 Init
= ication
i # @ _axLinkModuleToIndexDone ARRAY .
& _sFileName STRING...
@ _xProcessDataDone BOOL
i @ _usiPowerLimitation USINT
in
=4 # _xChangeVelocityOnTheFly B00L
[5 ReadActualvalues
= @ _xReadConfigFromAGMemberDone BOOL
[ WriteSetpointvaiues s o =
_stConfig on...
i) Library Manager =
& xnitConfi TRUE
=3 symbol Configuration : 75AmsNami ::RD‘;G 5@
¢
= (@ Task Configuration =
+ itfConfigData W #01F...
=3 & TaskHighPrio (IEC-Tasks) @ _itfConfig SEW_IA... 16%01F,
] sEW_PRG.HighPrio ¥ itisConfig SEW_IA... 16%01F...
= g Taskini (2C-Tacke) # @ _itfconfigDataHander SEW_IA... 16401F
@ SEW_PRG.H @ _sNameOflnstance STRING... ‘Configj...
W .Hmi
- L2 StackerCrane_xMAC W _M...
=+ % TaskLowestPrio (IEC-Tasks) @ ! SEW_M.
5] sEw PR LowestPrio # (@ StackerCrane_xMAC_ReferenceRetain SEW_M...
o + OptManitor_StackerCrane_xMAC W M...
=+ TaskMain (IEC-Tasks) @ o0 E = SEW_M,
B sEw_PREMsin # (@ StackerCrane xMAC_xAxis1 SEW_M...
T rersstentias . *® (@ StackerCrane xMAC_xxis2 SEW M.,
ersistentyars
&) OptMonitor_StackerCrane_xMAC & @ StackerCrane yMAC SEW_M..
- - # @ StackerCrane_yMAC_ReferenceRetain SEW_M...
OptManitor_StackerCrane_yMAC L L
) 0 - - # @@ OptMonitor_StackerCrane_yMAC SEW M... %
=@ sEwLogicalbevicePool (SEWLogicalDevicePool) — — E
+ ackerCrane is WM.,
£ W LogicalDevice_Process_Data {LogicalDeviceFieldbusSetalarm) ] Sl SEW_M.
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@ Global variables
@ SEW_GVL_Internal X

UHXB5.Application. SEW_GVL_Internal

StackerCrane ﬁkl_l S.Ij ruc k

“ ac_uiTaskCycleTime
+ (@ StackerCrane
+ “ StackerCrane_xMAC

+ @@ HMI_StackerCrane_xMAC
+ ﬂ StackerCrane_xMAC x_axis1
generation + @ HMI_StackerCrane_xMAC_x_axis1

+ ﬂ StackerCrane_xMAC_x_axis2

+ ﬂ HMI_StackerCrane_wxMAC_x_axis2
+ ﬂ StackerCrane_yMAC

+ (@ HMI_StackerCrane_yMAC

+ “ StackerCrane_yMAC_yAxis

+ ﬂ HMI_StackerCrane_yMAC_yhxis

9 Overview of debug variables
Position controller P gain
SEW_GVL_Internal.StackerCrane_xMAC._fbController._fbPositionController._stConfig.IrPGain

Encoder evaluation time constant
SEW_GVL_Internal.StackerCrane_xMac._fbController._fbEncoderEvaluation._stConfig.IrTimeConstant_MotEncT
OExtEnc_Diff

Encoder evaluation dead time
SEW_GVL_Internal.StackerCrane_xMac._fbController._foEncoderEvaluation._stConfig.IrDeadtime_ExtEnc

Tracellag error
SEW_GVL_ Internal.StackerCrane_xMac._stBasicOut.IrActualVelocity

SEW_GVL_ Internal.StackerCrane_xMac._fbController._stSetpointValues.stFromPG.IrVelocityPrecontrol
SEW_GVL_ Internal.StackerCrane_xMac._fbController._foPositionController._Stout.I'ManVal

SEW_GVL_ Internal.StackerCrane_xMac._fbController._foMAC._Stout.stMACManVal.stVelocityCorrection
SEW_GVL_ Internal.StackerCrane_xMac_fbController._fbPositionController._Stout.IrLagError

Debug variables: Fieldbus process data

SEW_GVL_Internal.StackerCrane.fbModeAdministrator._eActualMode
SEW_GVL_Internal.StackerCrane.fbModeAdministrator._eSetpointMode
SEW_GVL_Internal.StackerCrane.fbX._In
SEW_GVL_Internal.StackerCrane.fbX._Out
SEW_GVL_Internal.StackerCrane.fbX._Config
SEW_GVL_Internal.StackerCrane.fbY._In
SEW_GVL_Internal.StackerCrane.fbY._Out
SEW_GVL_Internal.StackerCrane.fbY._Config
SEW_GVL_Internal.StackerCrane.fbAxisGroup._Out
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Debug variables: Error level

SEW_GVL_Internal.StackerCrane.xError
SEW_GVL_Internal.StackerCrane._stLocalVar_ErrorBasic.rstAdditional Text.sAdditionalText
SEW_GVL_Internal.StackerCrane_xMAC.xError
SEW_GVL_Internal.StackerCrane_xMAC._stLocalVar_ErrorBasic.rstAdditional Text.sAdditional Text
SEW_GVL_Internal.StackerCrane_xMAC_x_axis1.xError
SEW_GVL_Internal.StackerCrane_xMAC_x_axis2.xError

SEW_GVL_Internal. StackerCrane_xMAC_x_axis1._stLocalVar_ErrorBasic.rstAdditionalText.sAdditionalText
SEW_GVL_Internal. StackerCrane_xMAC_x_axis1._stLocalVar_ErrorBasic.rstAdditionalText.sAdditionalText

Debug variables: SC-MAC

STARTUP

Position controller P gain

SEW_GVL _Internal.StackerCrane_xMAC _xAxis1._fbController._fbPositionController._stConfig.IrPGain
SEW_GVL_Internal.StackerCrane_xMAC _xAxis2._fbController._fbPositionController._stConfig.IrPGain

Encoder evaluation time constant

SEW_GVL_Internal.StackerCrane_xMAC._fbController._fbEncoderEvaluation._stConfig.IrTimeConstant_
MotEncToExtEnc_Diff

Encoder evaluation dead time
SEW_GVL_Internal.StackerCrane_xMAC._fbController._fbEncoderEvaluation._stConfig.IrDeadtime_ExtEnc

Tracellag error

SEW_GVL_Internal.StackerCrane_xMAC._stBasicOut.IrActualVelocity
SEW_GVL_Internal.StackerCrane_xMAC._fbController._stSetpointValues.stFromPG.IrVelocityPrecontrol
SEW_GVL_Internal.StackerCrane_xMAC._fbController._fbPositionController._Stout.Ir'ManVal
SEW_GVL_Internal.StackerCrane_xMAC._fbController._fbMAC._Stout.stMACManVal.stVelocityCorrection
SEW_GVL_Internal.StackerCrane_xMAC._fbController._fbPositionController._Stout.IrLagError

Debug variables: SC-MultiMotion

SEW_GVL_Internal.StackerCrane_xMAC _xAxis1.DeviceAdapter16PD.stBasicIN

SEW_GVL_Internal.StackerCrane_xMAC _xAxis1.DeviceAdapter16PD.stBasicOUT

SEW_GVL_Internal.StackerCrane_xMAC _xAxis1.DeviceAdapter16PD.stInverterIN

SEW_GVL_Internal.StackerCrane_xMAC _xAxis1.DeviceAdapter16PD.stinverterOUT
SEW_GVL_Internal.StackerCrane_xMAC _xAxis1.DeviceAdapter16PD.stBrakelN

SEW_GVL_Internal.StackerCrane_xMAC _xAxis1.DeviceAdapter16PD.stBrakeOUT

SEW_GVL_Internal.StackerCrane_xMAC _xAxis1.DeviceAdapter16PD.stActivatedDeviceModes
SEW_GVL_Internal.StackerCrane_xMAC _xAxis1.DeviceAdapter16PD.stSetpointValuesVelocitylnterpolated.IrVelocity
SEW_GVL_Internal.StackerCrane_xMAC _xAxis1.DeviceAdapter16PD.stSetpointValuesVelocitylnterpolated.IrManValPosCtrir
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4.7.6 Update the MOVISUITE project and save

When the IEC project is created in the controller, the MOVIKIT® StackerCrane MultiAxisController
automatically sets parameters in the inverters.

These are not parameterized in the MOVISUITE® project and must be transferred from the inverter to
the MOVISUITE project.

1. Update the data set

% Add structure node
Add from catalog

ename

@ MOVISUITE® E Bl NeuesProjeki 1

100% B & @ » UHX85 A » StackerCrane

MNeues Projekt 1

IZ‘ Save project
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4.8 Step 6 - MOVIKIT® StackerCrane process data monitor

Goals = Handling the process data monitor

Lifting axis External Encoder Travel axis 1 Travel axis 2

Product training 26.03.2025
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1. Open the process data monitor

Devices -
=3 Default
= ] UHXG5 [connected] (MOVI-C CONTROLLER progressive)
=-E PLE Logic

= I} Application [run]
=) FieldbusManitor
Visualisierungsmanager

o] [MOVIKIT_FieldbusMonitor | 1 |

=-I2) sEw_Generated

(1] Glick the MOVIKIT_FieldbusMonitor

2. Switch the process data monitor mode

=W MOVIKIT Process data monitor [ contro monitor
p PD start address:
Module number n Fieldbus state: 2 Communication PD length: 36
MOVIKIT StackerCrane
PDIn PD Out

@
&

PD1 Target application mode 0 -D j
o 0 - Default
100 - Jog
300 - Homing offset configured
PD3 Override (if configured) 0 301 - Homing offset variable
400 - Positioning absolute

PD2 Control word

PD1 Actual application mode ) - Default

PD2 Status word

PD3 Status/ ErroriD

1200 - Positioning_XY_EffiDrive
XY PD4 0
D S L 1210 - Positioning_XY_Diagonal >
1300 - Braketest_External
Axis X-Axis
PDIn PD Out

PD2 Setpoint speed 0
0

2 .
PD4 Deceleration 0

3 - Release brake while inhibit

0- Enablefemergency stop

1- Enable/application stop PD32 Acceleration

4- Jog positive

5 - Jog negative

PD5DO03..DO00 0 hex
6
PDE MAC Controlword 0 <
7 - Start/stop with fieldbus ramp
PD7/8 Target position 0
0
1]

8- Fault reset
g PDY Jerk
10 PD10 Reserved
11- Disable external encoder
12 - Disable SW limit switches
13 - Activate inhibit
14 - Activate standby mode

15 - Handshake in

Select the module 1 MOVIKIT® StackerCrane

[~ oooooooooooooooo

Switch between lcontrol and monitor.

0-Ready

PD2 Actual speed 0
PD3 Status/ ErrorlD 14

v | 1-STOinactive
2 - Output stage enable
3 - Brake/DynaStop releaset
i}
11 hex

304 <

4 - Motor running FD4 Torque

5 - Active drive referenced PD5 DI 02 .. DI 00

i}
FD& MAC Statusword

PD7/8 Actual position 1009

7 - "In position” signal active

8- Fault
9-Warning PDY Actual jerk #
10 FD10 Reserved #

11 - External encoder disable:
12 - SW limit switches inactive
13

14 - Standby mode active

15 - Handshake out

O R

Product training

26.03.2025



4  Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController

Process data monitor group
PD In PD Out

PD1 Target application mode 0 0 - Default n PD1 Actual application made 0 - Default

PD2 Control word 0 0-Default PD2 Status word
100 -Jog
300 - Homing offset configured

PD3 Override (if configured) 0 301 - Homing offset variable PD3 Status/ ErrorlD 1
400 - Positioning absolute

1200 - Positioning_XY_EffiDrive
PD4 R d A PD4 reserve
esenve 4 1210 - Positioning_XY_Diaganal

1300 - Braketest_External

il

m Mode numbering

0 Default

100 Jog

300 Referencing with configured offset

301 Referencing with bus offset

400 Position

700 Test of all brakes one after the other

701 Test of tr_le 1st_ axis group m.ember of the MultiAxisController
(no function without MultiAxisController)

702 Test of the 2nd axis group member of the MultiAxisController

(no function without MultiAxisController)
1200 Energy-optimized X-Y positioning

1210 Mechanically optimized positioning
1300 External brake test

E Axis group status word (X and Y rounded)
Bit 0 Ready for operation

Bit 7 In position

Bit 8 Error

Status of the inverters,
The status of the lower-level stations is
- Equal: The status is displayed.
- Not equal: "-1" = FFFF = "undefined" is displayed.

Or in the event of an error ErrorID:

High Error code
byte

Low Subfault code
byte
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Process data monitor axes

e [ I Y

PDIn PD Out

0 - Enable/emergency stop PD2 Setpoint speed g V| 0-Ready PD2 Actual speed 0
1 =EIER G AN T TR PD3 Acceleration 0 1-STO inactive PD3 Status/ ErrorlD 14 E
2 PD4 Deceleration 0 SRR TR 8

3 - Release brake while inhibit 3 - Brake/DynaStop@ releaset

4 - Motor running FD4 Torgue 0 I!

4-Jog positive

5 - Jog negative PD5 D003 ..DOO0 0 hex I!

5 - Active drive referenced PD5 D103 .. DI 00 11 hex

G

6

FDB MAC Controlword 0 I:I PD6 MAC Statusword 304 <
7 - Start/stop with fieldbus ramp T - "In position” signal active

PD7/8 Target position 0 PD7/8 Actual position 1008
B8 - Fault reset 8 -Fault

0
9-Warming PD9 Actual jerk
10 PD10 Reserved 0

11 - External encoder disable

E] g PDY Jerk 0 Ia

E] 10 D10 Reserved 0

D 11 - Disable external encoder

E] 12 - Disable SW limit switches 12 - SW limit switches inactiv
D 13 - Activate inhibit 13

14 - Activate standby mode 14 - Standby mode active

LOOO00000000RORK

15 - Handshake in 15 - Handshake out

Changeover between X and Y axes

Status of the inverter

For MAC: The status of the lower-level stations is

- Equal: The status is displayed.

- Not equal: "-1" = FFFF = "undefined" is displayed.

Or in the event of an error ErrorlD:

High Error code
byte

Low Subfault code
byte

Digital inputs and outputs
Bits 0 -3 |Axis 1
Bits 4 -7 |Axis 2
Bits 8 — 11 |Axis 3
Bits 12 — 15|Axis 4

E Control word for the MultiAxisController
Bits 0 — 3 |Deactivate axis group members
Bits 5 -7 |Release brake without enable

E Jerk in user unit/s?

E Disable external encoder
E Disable software limit switch
m Activate controller inhibit
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4.8.1

4811 Optimization monitor

Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController

Optimization of MultiAxisController

The optimization monitor is used to operate the MOVIKIT® MultiAxisController via manual mode and for
optimizing the control function. The optimization monitor is available in MOVISUITE®in the
configuration menu "Module configuration" > "Basic settings" of the MOVIKITe MultiAxisController under
"Tools used" is activated by default. The optimization monitor is added to the IEC project via code

generation.
Devices > 1 X ,7@ MOVIKIT_FieldbusMonitor '] UHxs5s i8] OptMonitor_StackerCrane_xMAC x
=5 Defult =
!@ﬂumss[mmd]wam:cmmwgmw) @ Optimization Monitor ] & StackerCrane xMAC
= PLC Logic

= [ Application [run]
=12 FieldbusManitor
Visuslsierungsmanager
) MOVIKIT FieldbusManitor
=2 SEW_Generated
= mntemal
@ sEw_GVL_Internal
= [5] SEW_PRG (PRG)
[ Higherio
[Z Hmi
[E mit
[8 Linidnterfaces
[EA LonestPrio
[8 main
@ sew_ow
= USER_Appication
= [5] User_PRG (PRG)
[E4 Higherio
B mit
[Z main
[5 ReadActualvalues
[54 writeSetpaintyalues
() Library Manager
™5 Symbol Configuration
= (@ Task Configuration
= 3¢ TaskHighPrio (IEC-Tasks)
&) sew_PRG HghPrio
£ TaskHmi (IEC-Tasks)
& SEW_PRGHi
£ TeskowestPrio (IECTasks)
) sEw_PRG.LowestPrio
& TaskMain (IEC-Tasks)
5 sew_PRG.Main
Persistentyars

ODﬂ"Iumburand(ErCranEJmC
OptMonitor_StackerCrane yMAC
SEWLogicalDevicePoal (SEWLogicalDevicePaol)
£ LogicalDevice_Process Data (LogicalDeviceFieldbusSetAlarm)
(%) LogicalDevice_StackerCrane_xMAC_xAxis1 (SEWLogicalDevicelnter|
(=) LogicalDevice_StackerCrane_xMAG_xAxis2 (SEWLogicalDevicelnter

A LogcalDevice_StackerCrane_yMAC_yAxis (SEWLegicaDevicelnterp)

Message text:

Monitor Monitor

Controller settings -

Pasition controller
P gain

B 5 T s

Encoder evaluation

Time constant Dead time

mm

mm/s

Actual torque

1]

Actual inverter mode

Jerk
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4  Tutorial

2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane Multi

@ Optimization Monitor = 1 StackerCrane xMAC
(€]

Message text: MOVIRUN: Trial license is active

Monitor _ Monitor Expert Mode
Emergency stop enabled I:l Reset Error Inverter settings M

Application stop enabled i ed J-load
Actuz ured value Mea ean value
Activate inhibit 3 Measurement started 0.529 kg cm®

Open brake - o Deviation from previous mean value: 0.19

| Start @ nabled

Active ) load

(\ Overload guard active : 0.687 kg cm?
Load cycling absolute = e 2 G

D

Setpoint pos 1 Setpoint pos 2 Actual position Speed controller

2500 m mm Stiffness

mm mm 1.00
. . Actual velocity
Setpoint speed Acceleration mm/s Zero clearance

100
Actual torgue

actual inverter mos

n Select the operating mode for motion control:

e Control — operate the software module independently of the application program or the control
of a higher-level controller.

e Monitor (monitor mode) — View current control/status information. There is no intervention in the
application program or in the control of the higher-level controller.
General control signals
General status signals

E Route travel options
e Referencing
e Speed specification
e (Absolute) positioning
e Shuttle mode

E Operating mode and mode for the optimization functions

e Control — Change inverter settings and settings of the MultiAxisController without preventing
the control of the software module by the higher-level controller or the application program.

e  Monitor (monitor mode) — Current configuration of the inverter or the MultiAxisController
e system.

e Expert mode — Show settings.

ﬂ Optimization function
e Inverter settings
o MultiAxisController settings
o MultiAxisController actual values

e Actual values of the axis group members of the MultiAxisController
e Advanced settings

Product training
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4 Tutorial 2 — SRS with MOVIKIT® StackerCrane MultiMotion and StackerCrane MultiAxisController m

E Save settings to the memory card of the MOVI-Ce CONTROLLER

9 NOTE: The saved values can be uploaded to MOVISUITE¢via the [All devices -> PC] function.
Inverter settings, actual values, MAC deactivation, "Allow skew" and "lgnore skew error" are not saved.
4.8.1.2 Determining the time constant
= Set the jerk to "0" in the parameter tree of the axes and via the fieldbus.
=  Record a travel with maximum possible ramps and speed and trace the travel.
= Inthe trace, the period duration corresponds to the time constant to be set.
Trace n
T e
/ mm SEW_GVL_Internal.StackerCrane.fbX._Out.rActualPosition | ¥
3110&7 30982.659579920683 | 31133.225404119432 | A150.56582412
= -lSEW_GVL_IntemaI.StackerCrane‘ﬂ:){‘_out.\rActuaIVeIoc\ty |
: / 795.8773000000001 | 798.55115 | A2.673849995993302
4 -”a’
31000
] |
] M’f
3090[2_
880
1 P
72 F .
o] . Fo %
300 = i 4> 1‘
78(2_ e \ = ‘
o] ; i i L3
- £ 13 7 LS
720} -“/ \“ ; i
7004 : L :
39s400ms 39s500ms 39s800ms 39s5700ms < >
Programm geladen Programm unverdndert Zeit: 395444ms - 3assasm| (& 195ms) ITracE gestoppt Proj
48.1.3 Optimization of P gain

= Increase in P gain
- Increase in P gain by 2-5%
= Does the controller start to vibrate?

Boes ) on Febusvenisr  Trace x [ @_seu G inama

T
<
*i;})
T
S|

T /] %/\J/\\\\

/: \
L \

- No: Repeat the previous step
- Yes: Reset the P gain to the PREVIOUSLY determined values and proceed to the next step:

=  Check the following dynamic sets. If a dynamic set of this results in vibrations, go back to the step
"Increase of P gain". If you can move well with all dynamics sets, you have optimized the controller
of the MultiAxisController.

- Slow acceleration and slow speed
- Slow acceleration and fast speed
- Fast acceleration and fast speed
- Fast acceleration and slow speed
If the above measures are not sufficient, increase the time constant in steps of 10%.
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Optimization of the MultiAxisController axis in the StackerCrane environment after completion
of the initial startup

Use of the StackerCrane PD Editor for controlling the X or Y axis
Light tuning: See above

Strong tuning: If the controller cannot be optimized via the slight tuning / the above process, the
controller settings of the lower-level axis(s) must be checked. As soon as the controller settings of
the lower-level axes are changed (e.g. doubling the speed gain), the MAC must be reinitialized.

a Axis group member Additional functions Tools used
Name  Value Value Info Value Info
o .
4 7 MOVIKIT® StackerCrane MultiAxisCo... 1 ] @ O marnor @ ]
2 Tl Whesl e e e 2 w2 @D o Apply all suggested values [0
B 7.1.1 Basic settiny
9= Priority change torque/skew (@] (]
7.1.11 Control loop functions
Tergue priority (] [ ]
7.1.12 Encoder evaluation
; Skew priority o] a
7.5 Menitoring functions ° 5
ER b
B 7.5.1Reference signals SRR
7.5.2 Limit values o ochng ° a
7.53 Limit values calculation basis Gt way control » o
R e nehans Combined encoder avaluation [c] [ ]
7.55 Encoder coupling Top drive e v i
7,56 Limit switches Expert mode (@] A
7,57 Speed cams Energy coupling 0] L]

7.5.9 Overview of fault responses

7.6 Drive functions
7.7 Controller functions

B 7.7.2 Reference travel
7.9 Advanced settings

710 MOVIKIT® information

The parameters of the parameter group [Controller functions] > [Reference travel] >
[Readjustment] are overwritten. The other settings of the controller functions remain unchanged.

Then continue with the slight tuning (see above).
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(3]

MOVIKIT® StackerCrane effiDRIVE add-on AntiSway 112 |

MOVIKIT® StackerCrane effiDRIVE add-on AntiSway

MOTION add-on AntiSway overview

The MOVIKIT® StackerCrane add-on AntiSway extends the range of functions of the MOVIKIT®
StackerCrane MultiMotion and the MOVIKIT® StackerCrane MultiAxisController by a function for
suppressing vibrations in the drive train.

By using the function, vibrations that have a dominant resonance frequency can be suppressed. In
certain operating modes of the MOVIKIT® StackerCrane add-on AntiSway, a changing resonance
frequency can also be suppressed.

Avoidance of mast vibrations in the x direction

TowerSway - MOVIKIT® StackerCrane effiDRIVE add-on AntiSway

Rope length compensation in y-direction

Combined encoder evaluation - MOVIKIT® MultiMotion add-on
CombinedEncoderEvaluation

Avoidance of abdominal vibrations in the z direction

BellySway - MOVIKIT® StackerCrane effiDRIVE add-on AntiSway
(In preparation) - If interested, request MFA-PS-ASS.
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5.2 TowerSway startup

Goals Using an application example, learn how to use the AntiSway MOTION add-on "mast swinging".

5.2.1 Activation of anti-sway control in MOVIKIT® StackerCrane MultiAxisController

1. Activate anti-sway control

The add-on must be activated in the "Basic settings" configuration menu of the software module in the
"Functions used" area. If the add-on is activated, the associated configuration menus are displayed in
MOVISUITE® under Advanced functions and the corresponding structures are created when generating
an |IEC project.

Parameter tree + Reference signals Reference travel Basic settings X

o Axis group member Additional functions
MName Value Value Info
4 7 MOVIKIT® StackerCrane MultiAxisCo... 1 it @D i
After startup of the controller, perform the a
‘.".1 Module configuration ? | xhis? @ e e e e
1 i 7.1.1 Basic settings .

RS & isicn » a

7.1.11 Control loop functions
. Torque priority [ ] i |

7.1.12 Encoder evaluation
) . Skew priority (o] i ]
4 7.5 Monitoring functions ° a
Iord b
B 7.5.1 Reference signals e S RS
. .

7.5.3 Limit values calculation basis Stz ol a
7.5.4 Control functions Combined encoder evaluation o [ |
7.5.5 Encoder coupling Top drive Mone ~ A
7.5.6 Limit switches Expert made D A
7.5.7 Speed cams Energy coupling D i |

7.5.9 Overview of fault respenses
7.6 Drive functions

7.7 Controller functions
B 7.7.2 Reference travel
7.8 Additional functions
7.8.7 Anti-sway control
> 7.9 Advanced settings
b 7.10 MOVIKIT® information

Click Basic settings|in MOVIKIT ® StackerCrane MultiAxisController

@ Activate Anti-sway control.

E’ Anti-sway control appears in the main menu under Additional functions|
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5.2.2 Parameterization of anti-sway control

1. Parameterize the anti-sway control

Sl Anti-sway control Basic settings

Value Info

Value

Info

4 7 MOVIKIT® StackerCrane MultiAxisCo... Application type @ Iuwew sway ~ I Height of tower [1]

» 7.1 Module configuration User unit travel axis
b 7.5 Monitoring functions
b 7.6 Drive functions

b 7.7 Controller functions

Source of distance between lifting and traveling

User-defined unit ~ Distance between lifting and traveling vehicle [2] 7.8775 m

Configuration value v~ A Mass of payload [5]

15.755 m

0kg
5970 kg

Support for parameter determination

Mass of tower [6]
TR T P .
| B 7.8.7 Anti-sway control l

Active

1.3 AQvancea sewngs
b 7.10 MOVIKIT® information

lime window

Value Info
Cyele time of the HighPrio task for limit value calculation 1 ms [ ]
Ramp time tension build-up 0.3 Bl 05 <
Jerk time tension build-up 0.05 Bl 05 s

Click the new chapter Anti-sway control in the main menu.

El Select the Application type Tower sway

El Select the conversion factor for user units into m.

—
[Amplitude of oscillation [20]
Amplitude of oscillation [21]

Period of oscillation [22]

Spring stiffness between tower and vehicie (1]

1s
Damping rate between tower and vehicle [3] 0.000000

General information for assessing the design

Resonant frequency
Maximum acceleration
Deflection to lfting height
Auiliary tower mass
Auiliary tower height

Auliary deflection

Value

1 Hz

1 mfe
0.021949 m
9090.352665 kg
9.333045 m
0.002786 rad

This step is necessary because the function operates in physical units. System
Meter is already selected as the user unit, the conversion can be set

Of the value "0".

The conversion factor for the user unit from the drive train to the 51 unit meter depends on the
setting of the "User unit travel axis” parameter”.

Examples:

User unit Conversion factor Sl unit
m *0

mm * 0.001
User-defined unit * input value

NOTE

For the setting "User-defined unit®, both the input value 0 and 1 result in the Sl unit meter. The

conversion factor 0 is optimized with respect to computing time.

Example: User unit 1000 mm * 0.001 =1 m.
Conversion factor 0.001
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E Enter the dimensions and masses of your application in the basic settings.

No. |Field in the configuration menu IEC name

[11 |Height of the mast RHeightTower
Distance between lifting and traveling trolley . .

(2] (Current position of the trolley at the time of signal recording) RDistaeeEgorstToCar

[4] |Mass of the lifting trolley LrMassHoist

Mass of the payload
[5] |(Current payload on the load handling device at the time of signal |LrMassPayload

acquisition)
[6] |Mass of the mast LrMassTower
Spring stiffness between mast and trolley
[7] |Note: To determine this parameter, see LrSpringTowerToCar

Chapter "Determining stiffness"

[8] |Degree of damping between mast and trolley RDampTowerToCar

"Spring stiffness between mast and trolley [7] & damping degree between mast and trolley [8]".

If you do not know these values, they can be determined from the signal curve of the swinging-out
Systems by using the damping measured values in the configuration menu

Support for parameter determination.

The values "damping ratio between mast and chassis" and "spring stiffness between mast and chassis
are calculated and applied directly for anti-sway control.

0 Configuring mast swings (TowerSway) involves defining the parameter

E Activate support for parameter determination.|

@ The \support for parameter determination\ appears.

Recommendation: First use the default values in the time window. If the trolley
Strongly regulated (jerk) back and forth, you can set the jerk time tension build-up| and
Increase Ramp time tension build up).
The original motion profile is delayed by the sum
Jerk time tension build-up (IrJerkTime) and ramp time tension build-up/ (IrRampTime).
During this time, the mechanical voltage that corresponds to the desired acceleration is built up.
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5.2.3

Support for parameter determination

To determine the parameters, parameter values are also used that are specified under [Anti-sway

control]
> [Basic settings]. Make sure that the values for the payload and the lifting height are entered at the
time of signal recording.

Damping parameters

No. Field in the configuration menu

[20] |Amplitude of oscillation (1st peak)

[21] |Amplitude of oscillation (2nd peak)

[22] |Period of oscillation (time between 1st and 2nd vibration amplitude)

1. Determine stiffness

Variant 1 for determining the damping parameters using a scope of the actual torque

Load your application with the required payload and move the lifting axis to the position at which the
greatest vibration of the mast occurs. At Application type "tower sway", for example, this is usually the
highest point on the mast and the center of the mast for the "belly swing" application type. Update

For the period during which stiffness is determined, enter the value for the "Distance" parameter
between lifting and traveling trolley" to the lifting height at which the measurement is performed

is carried out. If the application does not allow it without anti-sway control moving to the suggested
lifting position can also cause the vibration with a lower lifting height or with a lower load. Update them
accordingly the parameters.

Deactivate anti-sway control to measure the vibration in the select the setting "Anti-sway control OFF"
as the "Application type" or via the fieldbus interface in the optional process data under anti-sway
control switch anti-sway control off and on via the control word.

Move the application and take the amplitudes of the oscillating one systems, e.g. by means of a video
recording at the point of the greatest vibration. If sufficient torque from the oscillating mass is applied to
the motor, a scope recording of the torque can also be used.

Determine the 3 parameters illustrated below using the recordings. The peaks of the vibration
amplitudes can also be independent of your amplitude as a ratio to each other (e.g. 1: 0.8). The
"Vibration period" can also be determined over several periods (e.g. measured time / number of
oscillation periods)
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Scope of the actual torque:
22) (43)Best 42) (40) (39) (38) 3n 33 X
o T H I #E > Efel -156.4269¢[F]

Mess Cursor

Yo%h Cumor ~ Aufldsung: s/DIV 10 X-Offset

Horizontal
Min. Wert
-3.20000000
Differenz
2699.999 ms E
Gleichrichtwert
4.02500000
Cursor 1 - Zeit
00:02:37.200

_________________________________________________ I._:::::::::: Ver-tikal
i Differenz

2.30000000 % Mo

Cursor 1

10.1000000

Cursor 2

7.80000000 @

Eigensch... Online-Ei...

Value for |Amplitude of oscillation [20]

@ Value for /Amplitude of oscillation [21]

E Value for Period of oscillation [22]

1. Enter damping parameters

Amplitude of oscillation [20] |i" 10.1 I
Amplitude of oscillation [21] I?II 1.5 I

Ee et ascillnticall B [3]|2.69999 s |

Enter the /Amplitude of oscillation [20]
El Enter the |Amp|itude of oscillation [21]\
El Enter the |Period of oscillation [22]

Activate anti-sway control again by selecting your application type.
Check the setting for "Name of axis for lifting position",
If you use the "mast swing" application type.

Enter the measured values determined (see figure) in the corresponding setting fields
"Anti-sway control" in the configuration menu.
e The values "damping ratio between mast and chassis" and "spring stiffness between mast and
chassis" are calculated and applied directly for anti-sway control.
e The natural frequency, the resonance frequency, and the "deflection at lifting height" are
determined to check plausibility in relation to reality and the design calculations

General information for assessing the design

Value
Rescnant frequency 0.370058373002718 Hz
Maximum acceleration 1 m/s?

Deflection to lifting height 0.185755 m

Auxiliary tower mass 9090.352665 kg
Augiliary tower height 9.333045 m
Auxiliary deflection 0023583 rad

e Perform a plausibility check using the value "deflection at lifting height" in the "General
information for assessing the design" area in the "Anti-sway control" configuration menu.
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Perform a plausibility check using the value "deflection at lifting height" in the "General information for
assessing the design" area in the "Anti-sway control" configuration menu.
2. Transfer configuration

Generate an IEC project using automatic code generation and load it and the changed configuration
data onto the MOVI-Ce CONTROLLER.
3. Control anti-sway control
Since the InPosition bit is linked to xBusy (anti-sway control active) and thus the
The compensation movement of the anti-sway control is not yet complete, the InPositions
Bit when using anti-sway control in certain cases only with deceleration.
To control anti-sway controlthe configuration parameters of
MOVISUITE® and the following process data via the fieldbus interface can be used:
e PO 29 Enable anti-sway control: Switch the function on or off
e PO 25 X: Payload (optional)
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6 Copy project/aisle m
6 Copy project/aisle

Prerequisite:
= MOVISUITE and IEC project including safety have been put into operation.

= MOVI-C CONTROLLER of the new project, e.g. aisle 2, has the same PROFINET address and
firmware version.

=  The same PC or laptop is used to copy the project.

6.1 Perform device replacement

1. Connect the project to a new aisle
2. Device replacement detected

UHX65A

StackerCrane

3. Perform device replacement

UHX65A

Select the controller and right-click and select

PC -> devices.
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PC — Gerate
Wahlen Sie die gewiinschten Daten zur Ubertragung:

Datensatz

@ﬁ Feldbus-Adressparameter I

Bei Feldbusgeréten ist die Geratesignatur Teil der Feldbus-
Adressparameter und kann nur mit diesen gemeinsam
Ubertragen werden.

Beim Ubertragen des Datensatzes werden keine F-

Kommunikationsparameter tibertragen. Diese kénnen nur
Uber das Tool Assist CS.. Gibertragen werden.

: PC — Gerate durchfihren ] Abbrechen

@ Activate the fieldbus address parameters for transmission.

EI Click PC -> Perform devices.

Ubertragung erfolgreich

- Die Ubertragung wurde erfolgreich beendet.

[+ |

4] Giiok
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6 Copy project/aisle

6.2 Safety data set in CS.. copy

1.

Axes with safety cards indicate a critical error.

StackerCrane

Gerite-Eigenschaften

Antriebsstrange
Funktionen Ger4teidentifikation Kundensperzifische Geritedaten
Diagnose Grundeinstellungen Seriennummer Geratebezeichnung
Prozesswerte Gerétestatus 1192935143
Fehlerstatus y
Geratestatus

=]

Fehlerspeicher

6.4.1 Geratedaten

101002050205020502050205

Prozesswerte

Status STO
$ B HRERIES Status Positionsfunktionen
MOVIKIT® StackerCrane Status Geschwindigkeitsfunkti...

MuttiMotion

Grundeinstellungen
Grenzwerte

Uberwachungsfunktionen i A

F-Prozessdaten

Status Beschleunigungsfunktio...

Muting/Testmodus

ntriebsfunktionen
F-Kommunikation

Erweiterte Finstellungen .

[ Tool Assist CS.. starten 1

=l Modulidentifikation

Click Tool Assist CS.. start.

Gerdte-Login

Geben Sie die Schlisselspeicher-1D des Gerdts
ein, um dessen Identitit zu verifizieren.

Schliisselspeicher-1D

9e00 0028 feb2 ca2d hex

E Schliisselspeicher-ID auslesen

Bestdtigen Sie mit Eingabe des Passworts lhre
Berechtigung, die Parametrierung
vorzunehmen.

Passwort

Passwort eingeben

IZI Click |Read key memory ID.
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LED-Abgleich

Prafen Sie innerhalb von €0 Sekunden, ob die LEDs am entsprechenden Gerat im gezeigten Muster blinken, um es eindeutig zu identifizieren.

@ FRUN
@® FERR

Stimmt das gezeigte Blinkmuster mit dem am Gerét iiberein?

wuster identisch uster unterschiedlich Abbrechen

E Check whether the selected axis flashes and click |Yes, flashing pattern identical.

Gerdte-Login

Geben Sie die Schliisselspeicher-1D des Geriits
ein, um dessen ldentitiit zu verifizieren.

Schliisselspeicher-ID
5300 0028 fed6 aa2d hex

Schlusselspeicher-ID auslesen

Bestdtigen Sie mit Eingabe des Passworts lhre
Berechtigung, die Parametrierung
vorzunehmen.

(4] Enter the password.

Product training 26.03.2025



Prifsummeniibersicht -4.9.15 F-Kommunikation

‘Grundeinstellungen

Sichere Einga i i
ichere Eingange Konfiguration PROFIsafe-Slave
Sichere Ausginge

Geber

F-Protokoll Typ
PROF|safe

F-Adresse

F-Kommunikation

Kein Protokoll

Anwendereinheiten

STO/SBC | 5 I PROFlsafe .,; I
S5k - ISOFAST® -Slave
FSoE

Adresstyp
PROFlsafe-Adresstyp 1 [§

Daten in Gerat Gbertragen Direkt zur Abnahme wechseln

EI Select PROFlsafe in F-communication.

IEI Select the \F-address and the address type.
Click Transfer data to device

Y Das Ubertragen der Parameter ins Gert kann bewirken, dass der Motor dreht.
Griinde:
— Der Umrichter ist tiber die Klemmenfunktionen freigeschaltet.
— Der Umrichter ist so parametriert, dass tber Festsollwerte oder lokalen Sollwert eine
Drehzahl vorgegeben wird.
— Der Umrrichter ist so parametriert, dass die Prozessdaten von der Steuerung eine Drehzahl
vorgeben.

Méchten Sie die Daten trotzdem ins Gerét laden?

(o | m—r—

Click Yes|.

Ladevorgang PC — Gerat

—P
100 ) Parameter tibertragen
Parameter in Gerat speichern
Zurick zu "Parametrieren” n Weiter zu Report-Erstellung H Tool Assist CS.. beenden

IEI Click Continue to create report .
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Einloggen Parametri...

Projekt
Firma Aufstellort
SEW Aufste eintragen

Betriebsmittelkennzeichnung

Betriebsmittelkennzeichnung ein

m Passwort in Report einfugen

Ansprechpartrer

Firma/Marne Telefon Fax
Firma
Lieferant

Errichter

Abnahmeart

@ Vollstdndige Abnahme Anderungsabnahme

Zurick zu "Parametrieren” Report erstellen und weiter

Click Continue to create report .

Report erstellen

100%) Report erstellen
Report wird generiert.

SchlieBen ” Weiter zur Abnahme ]

Click Next to acceptance.

Abnahme verdffentlichen

1. Sicherheitstechnische Uberpriifung der Parametrierung mit Hilfe des Reports und Funktionstest durchfiihren.
2. Report ausdrucken und unterschreiben.

3. Report archivieren.

Abnahme bestitigen

Priifsumme des Reports eingeben
@ Ech 3b5¢c hex I

Zurick zu "Parametrieren” Abnahme bestitigen

@ Enter the checksum of the report .
Click Confirm acceptance .

Product training 26.03.2025



Abnahme veréffentlichen

Abnahme veréffentlichen
Die Priifsumme des Reports wird tibernommen.

100%

Zurack zu "Parametrieren

Click Tool Assist CS.. exit.

5. Safety reset by power off/power on

6.3 IEC project

Gerite-Eigenschaften 7.40 |EC*PFOJE\(‘E

Gerétedaten

|IEC-Projekt
Kommunlkatl n <
Funktion

Grundeinstellungen Aktualisieren IEC-Projekt aktualisieren

Funktionen

Datenmanagement

e d aktualisiert.
Neues Projekt Neues |IEC-Projekt generieren
Diagnos:
Der IEC Editor wird gedffnet und ein neues
Status {EC-Projekt er bereits vorhandenes

m Lizenzierung

C-Projekt wird Gberschrieben.
MOVIRUN® flexible

IEC Editor &ffnen

Der {EC Editor wird mit dem aktuellen 1EC-
$% IEC-Projekt Prq'e'(:_.;eoﬁﬁﬂgf Am Prajekt werden keine
Anderungen vorgenommen.

Datenmanagement

Feldbus
Task-System

=M= i 4 4G {4 | Application [UHXE5A: 5@ L L3
BRI e A =T ] >
Gerdte v 8 x| @] MOVIKIT_Ficldbustonitor x
= befult ~ Schnittsteleneditor | (] Tastaturkonfiguration T Hlementiste
= | UrXESA (MOVL-C CONTROLLER progressive) 1| VAR TN OUT
= Bl sPsLogk g
= €2 Application 3 =
=12 FieldbusMonitor
Visualisierungsmanager
& MOVIKIT_FieldbusMonitor L W g A e mr— — i e
# (L) SEW_Generated "
+ ) USER_Appiication MOVIKIT Process data monitor ot

() ibliotheksvernalter
18 symbokonfiguration ‘

‘ PD start addre:
Fieldbus state: %i % PD length

=-(#8 Taskkonfiguration

= & TaskHighPrio (EC-Tasks)
18] sEw_PRG.HighPrio
Tsktm (IEC-Tasks)
&) sew_PRG.Hmi
TaskLowestPrio (IEC-Tasks)
) sEW_PRG.LowestPrio
TaskMain (IEC-Tasks)
&) SEw_PRG.Main
SEWLogicalDevicePool (SEWLogicaDevicePoo) ‘

® ® ¢

No configuration found for this module number!

@

Please select another module!

[ LogicalDevice_Process_Data (LogicaDeviceFieldbus)
() LogicalDevice_StackerCrane_FW1 (SEWLe
© LogicalDevice_FW2 (LogicalDeviceOEM) ‘

® Logicalbevice ¢ - HW (SEWLogicalD:
= I EtherCAT (x30)
= 3 SBUS_PLUS1 (EtherCAT MasterSEW)
# | Dev_stackerCrane_FW1_FU/2 (MOVI-C MOVIDRIVE Double Axis)
#. | Dev_StaderCrane_HY (MOVI-C MOVIDRIVE Single Axis) ‘
= W8 Feldbus (x40_41) <
+ H2 Fieldbus_1 (PROFINET 1/0-Gerat)

Meldungen - Gesamt 0 Fehler, 0 Warnung(en), 0 Melduna(en)

~ [ 0Fehler [@ 0Warmunaten) [@ 0 Melduna(en) || X %

2]

to the controller .
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6 Copy project/aisle

Datei  Bearbeiten Ansicht Projekt Visualisierung  Erstellen  Online  Debug  Tools  Fenster  Hilfe
H & PR e e Y Apph(atmn[UHXBSA:SPSrLDg\k]qmq LS 3
B DRAY/E ST ELRESER 2 FNEET0E
S e == ——! Start (F5) | — =
Gerste > B x &3 MMmﬁﬁeth;Manm UHXESA
=5 pefour ~ -
= UHX65A [Verbunden] (MOVI-C CONTROLLER progressive) - .
X lDﬂ s [: L EIDAEDI) MOVIKIT Process data monitor c monitor
g PD start addre
- £ Application [Stop] Module number Fieldbus snnected PD length
= FieldbusMonitor
Visualiserungsmanager MOVIKIT StackerGrane
& MOVIKIT FieldbusMonitor
-] SEW_Genersted ‘ PDIn PD Out
# ) USER_application | Pt Targtsppcation mode | o - PD1 Actual application mode _'J
i sibliotheksverwalter
"8 symbolkonfiguration ‘ PDZ Reserved 0 fnﬂDf.':;k PD2 Status word 5 P
= i 300 - Homing offse! configure
B8 Taskonfiguration PD3 Ovenide (if configured) ,ni 301 Hnmng nflsetvw-lgle PD3 Status/ EmoriD ,7
=-%3 % TaskHighPrio (IEC-Tasks) 400 - Positioning absolute
1200 - Positioning_XY_EffDri
&) sEW_PRG.HighPrio PD4 Reserved ] 0 P oo P4 resere ‘ 0
= 755 Taskvm (IECTasks) 1300 - Braketest_Extemal
@] sew_PRG.HmI
79 ko e e
@] sEw_PRG.LonestPrio
= €348 TaskMain (IEC-Tasks) PDIn PD Out
8] sew_PRG.Main [ o-nsvemmemencyswp P02 Selpoirtspecd ! 0-Reacy PO2 Acual speed g
# 3 [] SEwLogicalDevicePool (SEWLogicalDevicePool) [J 1-ensvesppucatonstp PD3 Acceleration o 1-STOinacive [ e “
* EtherCAT (X30]
i = 0 | (O = T L [ R
Fieldbus (x40_41) [ 3-Release trake whit innict [ s-surenmsuopsreisasec
[ 4+ sasssave [ - wotorrunning PO4 Torque | 0
‘ [ s-sosnsgaie PDSDO003.D000 onex 5- Active anve referenced PO&DI 03D 00 1hex
‘ CIas roowccmrs [ 0 | ° obwCSmed | 0 <
[ 7 stansop wn escous amo [ 7- mposmonr signa scove
D74 Targel pesiion | L[] P07 Actual position ‘ 0
‘ [ s-Farese ] e-rou
O s PO Jork " [ o-wamins el ‘
0w = | fra— o
[] - s scrmm acoser ] - et sncson st
[ 12-Disable i imitswiches [ 12- swimitswaches maciwe
] -Advomiisn 0=
[ - Actiate sanoey mace [ - standby mode actue
| 15 - Handnsake in 15- Hanansare out
{
@ UHXE5A - IEC Editor
Datei Bearbeiten Ansicht Projekt  Visualisieung  Erstellen | Online | Debug  Tools Fenster Hilfe
IR N Einloggen Alt+F8
IR T - TP
=1 Defult =l
=2 | Urixesa (MOVI-C CONTROLLER Online-Change
=B sps-Logk Quellcode auf verbundene Steuerung laden
=0 EEEa Mehrfacher Download...
=2 FieldbusMonitor
Visuslisierungsmanager Reset warm
] MOVIKIT_FisidbusMonitor Reset kalt
+ ) sEw_cenerated Reset Ursprung
+ % USER_Application Sirmulation
Bibliotheksvernalte
o P Sicherheit .
2 Symbokenfiguration
= &8 Taskkonfiguration Operating Mode v

Create boot application

Check F-communication status

6.4.46 F-Kommunikation

Gerdte-Eigenschaften
L i

Antriebsstrénge

E Konfiguration Status
 Antriebsstrang AST
. Funkiion Wert Disgnoseinformation
E Optimierung ASt Protokollyp PROFisafe Sicherer Datenaustausch
Zilacresse 10

B oviriewno

Funktionen Telegramme

Fehlerstatus

Fehlerpeed Zeitverhalten Datenaustausch
Prozeseess Funktion  Wert

B reoosietnitionen ] SttuesTO Timeout 150 ms
Status Positionsfunktionen e

| & [V R =T B Minimum 96 ms
Muting Testmodus

Di 10

lagnose Grenzwerte

F-prozess

Bromsene " N
-Kommunikation

@ MovisAFE® cs.

[5] check F-communication status Safe data exchangel.
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6 Copy project/aisle 127

Gerate-Eigenschaften - 6.4.42 F-Prozessdaten
Antriebsstringe
EA“t’i‘Ebsm‘?”g AS2 Prozessausgangsdaten Prozesseingangsdaten
EOplimierung AS2 Bit Bedeutung Wert Bit Bedeutung Wert
- gyte1 0f STO1 0 Fre1 0 sTO1 (o]
Funktionen ,
Byte1 1 SLISchrittfreigabe @ Byte1 1 Diagnose ASF (o]
Ein-fAusgange Byte1 2 SBT clearance ® Byte1 2 SBT active (o]
Byte1 4 Muting ® Byte1 3 Eingangsdaten giiltig @
Sollwerte
Byte1 5 Testmodus ® Byte1 4 Muting (o]
Istwerte Goraary 6 Entriegelung F-DI ® Byte1 5 Testmodus (o]
. 7  Fehlerquittierung ® Bytel 6 Warnung (0]
i i Grundeinstellungen
Byte2 0 F-DO 0O ® Byte1 7 Fehlerstatus (o]
Geratestatus
.Technolugiefunlctionen Byte2 1 F-DOO1 ® Byte2 O F-DIOO ®
Fehlerstatus
. Byte3 0 5051 ® Byte2 1 F-DIO1 (o]
i} S i Fehlerspeich
Ubemachung funktionen ehlerspeicher Byte 3 2' S5x 1 o IZyteZ 3 E-DIO2 @
ﬂ MOVISAFE® C5.. pLETE Byle3 3  SSx2 [5) Bye2 3 F-DIO3 (]
= S 1) Byted 4 SDI1 ® Byte3 0 SOS1 (o)
lagnose siti i
g Status Positionsfunktionen Byte3 5 SDI2 o) Byte3 2 S5x1 o)
Status Status Geschwindigkeitsfunkti... Byte3 & SLIT o Byte3 3 SSx2 (o]
b Status Beschleunigungsfunktio... Byte3 7 SLI2 o Byte3 4 SDI1 [0}
Prozesswerte .
Muting/Testmodus Byted 0 SLS1 ® Byte3 5 SDI2 0
Fehlerspeicher Grenzwerte Byted 1 5152 ® Byte2 6 SLI1 0]
e Ein-/Ausginge Byted 2 SLS3 ® Byte3 7 SL2 (o]
Kommunikation
F-Prozessdaten Byted 3 S5LS4 ® Byted 0 SLSH1 (o]
& MOVISAFE® CS.. F-Kommunikation Byted 4 SSR1 ® Byted 1 SLS2 (0]
Byted 5 SSR2 Byted 2 SLS3
MOVIKIT® StackerCrane i © i ©
MultiMotion Byte5 0 SLA1 ® Byte4 3 SLS4 (o]
Byte5 1 SLA2 ® Byted 4 SSR1 (o]
Ell Grundeinstellungen Byed 5 SSR2 o
Uberwachungsfunktionen Byte3 0 SLAT (0]
Byte5 1 SLA2 (o]
Byte5 2 SSM1 ®

IEI Set F-process data in S7 and check in MOVISUITE.
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