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General Information

Note The application examples are not binding and make no claim to being
complete with regard to configuration and equipment as well as all
eventualities. The application examples do not represent customer-
specific solutions but are only intended to provided assistance for typical
tasks. You are responsible for proper operation of the described products
yourself. These application examples do not release you from your
obligation for safe handling during application, installation, operation and
maintenance. Use of these application examples is considered an
acknowledgement that Siemens cannot be held liable for any damages
beyond the described liability ruling. We reserve the right to modify these
application examples at any time without prior notice. In case of
deviations in the suggestions in these application examples and other
Siemens publications such as catalogs, the content of the other
documentation has priority.

Warranty, Liability and Support
We provide no warranty for the information contained in this document.

Our liability for any legal reason whatsoever for damage caused by use of
the examples, hints, programs, configuration and performance data etc.
described in this application example is excluded unless liability is
mandatory in accordance with the Product Liability Act, for example, in
cases of willful intent or gross negligence, death, physical injury or damage
to health, acceptance of the warranty for the nature of an object, deceitful
withholding of a defect or violation of essential contractual obligations.
However, damage compensation due to violation of essential contractual
obligations is limited to the foreseeable damages typical for the contract
providing there is no willful intent or gross negligence involved or if liability
is mandatory due to death, physical injury or damage to health. There is no
change in the burden of proof to your disadvantage.

Copyright© 2008 Siemens A&D. Passing on and reproduction of these
application examples or excerpts thereof are prohibited unless
expressly permitted by Siemens A&D.

If you have any questions about this article, please contact us at the
following e-mail address:

mailto:applications.erlf.aud@siemens.com

Qualified personnel

In the sense of the documentation are persons who are entrusted with the
installation, assembly, commissioning, operation and maintenance of the

products to be used and having the appropriate qualifications for carrying

out their activities
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¢ with the training or instruction or authorization to switch on and off,
ground and label electrical circuits and equipment according to the
technical safety standards.

¢ with the training or instruction in the care and use of appropriate safety
equipment according to the technical safety standards.

e with training in first aid.

Warnings are not given explicitly in this documentation but there is express
reference to the warnings in the operating manual for the respective
product.

Note on export identification
AL: N

ECCN: N
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1 Question

How can a hydraulic axis without a power unit be controlled with a
SIMOTION D410 whilst still using the existing sensor interface?

2 Solution

The following steps must be carried out:
(Description refers to the SIMOTION version V4.1 SP1)

1. Use SIMOTION SCOUT to create a new project with a SIMOTION
D410 and then parameterize the drive offline in SINAMICS Integrated
as follows:

- Servo axis

- Sensorless speed control

Closed-loop control—————————————————
Setpt. i -
> nitd contral ]
F

Control method:

ISpeed control [zenzorless] j

I'Actual speed value preparation—‘

- Select any power unit (e.g. 6SL3120-1SE11-3Uxx)

- Select the first 1FK7 motor from the list for example as a motor

- Without parking brake

- Either parameterize the encoder used for the hydraulic control manually
or select a sensor from the list.
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Example for a 1024 HTL encoder via onboard interface of the D410:

Configuration - SINAMICS_Integrated - Encoder

Drive: Antrieb_1, DDS 0, MDS 0

W] Control structure
[w] Foer_uinit

[w] Fover unit supplement
[w]bd otar

[w]tdotor holding brake

‘Which encoder do you want to uze?

V¥ Encoder1 [ Encoder 2 [ Encoder 3

CIFROFIEUS process de Encoder 1 |
1S urmmany
Encoder name: IEncoder_‘I
Encoder evaluation: |D41D PM - "Sh_zu_Geber_3" (3] j
! Encader with Drive-Cidl interface
" Read encoder again
" Select standard Yia matar arder na. |
encoder from list =
Him— D
" Enter data Encoder datal
Encoder type | Code number |ﬂ
) 20000 pm, 1 Ypp, A48 B distance-coded 2171
i 40000 pm, 1 Ypp, A/B B distance-coded 2112
‘% 16000 nm, 1 ¥pp, A48, EnDat, resolution ... 2151
W ] 1024 HTL &/B R 3001
»Q!_-"‘\” i 1024 TTLAME R 3002
..)' ,d ‘ 2048 HTL A/B R 3003 J
3 1024 HTL A7/ 3005
1024 TTL A/B 3006
2048 HTL A/8 3007 LI
D etails |

< Back I Qontinue>l Lancel | Help |

Select SIEMENS telegram 105 for example as a telegram type

Then deactivate the power unit of the axis in the expert list of the drive
with p125 = 0.

=
| Bl ¥ Sl alE] || (=] @]

| g
Eupert lizt |
Parameter D | + | + |Parameter text Uni't ModifiabjAce |Minimu |Maximu
Pl 24[0] P Fowver unit detection wi [0 Operation 2 i] 1
pl25[0] P Activate/de-activate po|De-activate compaon | Ready to |2 |
r126[0] p Fovver unit component |Component inactive (00 2
r127[0] P Posever unit wersion EP |0 3
r128[0] p Fovver unit, fitmsware | 2503200 3
130 Mumber of Mator Data |1 Commissi| 2 1 16
B 39[0] + Copy Motor Data Set M [0 cCommissi| 2 i 21
wAd A hhnrmlme ~F Cememclee Tedl A i T 4 Ac

Insert the Terminal Module TM31 in the input/output components

The input and output address range must be defined for the Terminal
Module TM31 in the configuration mask for the PROFIBUS telegram. A
length of 5 (= 5 words) must be defined for the input and output range.
The telegram 391 can be selected for the onboard inputs and outputs of
the CU. Then the configuration must be compared with the HW Config
with the “Transfer to HW Config” button.
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M sINAMICS _Integrated - Configuration ~=Of =]

PROFIBUS message frame | Wersion averview

The drive ohjects are supplied with data in the following sequence from the PROFIEUS message frame:
The input data corresponds to the send and the output data of the receive direction of the drive object.
Master view:

Input dat Output dat:
Object | Drive object | Ho. Message frame type i 1 H 1 SIMOTIOHN axis
Length| Address |Length| Address & |
1 | T3 3 Free message frame configuration with BICO technol| o 3 S06.315 a5 292 307 | Axis_1 v |
2 |SERWO_02 2 SIEMENS telegram 103, PED-10M0 10 272291 10 27241 |-

44

3 |Control_Unit |1 SIEMENMS telegram 391, PZD-3/7
‘Without PZDs (no cyclic data h

T 2492305 3 236, 26T |-

[elete line Iheert line. = Lonfigure meszage frame

Trrarefer to Hiw! Config |

QI Cloze | Help

4. For the TM31 the value r2050[0] IF1 PZD1 must be parameterized in
p4071 (analog output signal source).

D SINAMICS_Integrated.TM31 - Expert list

Gils| | ¥ e || sso] )| o (]|

Expert list |

71
J il Pi2

IParameter |I] + | + |Parameter text alue Unit
4 069[0 + TM31 analog inputs, signal source for enﬂe, A0 [ il
m + Th31 analog outputs, signal source, AC O (5221, Th31 : r2050[0
r: + Th31 analog outputs, output value actually reterre
p4073[0] + TM31 analog outputs, smoothing time constant, A (0.0 ms
r4074[0] + TM31 analog outputs, actual output voltagelicurrent, (0,017
pa4075[0] L+ TM31 analog outputs, activate sbsolute value gener |No absolute value generation (00 ;I

5. Then the TO axis can be configured as a hydraulic axis:
- The axis is speed and position controlled.

- Hydraulic axis, Q-valve, standard control
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- The start HW address of the TM31 module must be specified for the
first analog output (channel 0) in the mask for the Q-valve. - Address
292 in the example

Axis configuration - Axis_1 - Configuration of (-outpuk ﬂ

‘Wwhich output device are you uging?
Analog output module

Log. HwW addresses: Output: |292

Resolution: I‘I 5 Bit

Output value inverted: [

[~ Activate output for valve release

=
I

< Back I Eontinue>| Cancel | Help |

- The “Input module for encoder value” must be selected in the encoder
selection mask. The HW address for the encoder position actual value
must be specified as an input address (for telegram 105 and start
address 272 this is the address from PZD7 - address 284)

Axis configuration - Axis_1 - Encoder assignment il

‘Where iz the position encoder connected?

Input module for enc

oM T Log. Hw addresses: Input: |234
LI—I g, P

[C1Position walue fr

Encoder type:  Absolute encoder

Measuring spstem:  Linear encoder system (linear scale)

'r'ou can zet the encoder uzed for this axiz on thiz page. You can alzo select special ;I
connection types of the encoder.

-]

< Back I Qontinue>l Lancel | Help |

- The number of useful bits must be changed to 31 because the position
actual value is a double word. The minimum and maximum raw value
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as well as factor and offset can be adapted as required (a factor of
1.0e-005 is used for the example)

6. After configuration of the TO axis has been completed, the project can
be saved and loaded into the target system.

There is a small demo project for the FAQ which is explained below.

Version V1.0 10/16



Copyright © Siemens AG 2008 All rights reserved

SI EM ENS Demo Project

FAQ SIMOTION D410

3 Demo Project

Used SIMOTION version: V4.1 SP1
Used hardware: SIMOTION D410 PN

The travel of the hydraulic axis must be “simulated” by turning the encoder
by hand for the following demo project.

To make this possible at all "without technological errors (e.g. dynamic
following error monitoring), various values must be adapted (adaptation
may be dependent on the encoder used, a 1024 HTL encoder was used in
the example.)

The suggested values are suitable for a simulation — the values must
be adapted application-specifically for a real hydraulic axis.

Settings for simulation:

1. Set factor for encoder from 1.0 to 1.e-005.

Axis configuration - Axis_1 - Position ¥alue from L/D

|Name AI

[w]dsmiz bype

Units

Modula

[w] Configuration of Q- : - =
|WIEncoder assigrmer ™ Number of uzable bits: |1

Factaor Offzet
Pasition value = Faw value |1-E'DD5 + |00

2. Deactivate dynamic following error monitoring.

Positioning and standstill - Fallowing error I Standstill zignal I Welocity error I

[~ Dynamic following errar manitaring active

3. Reduce gain of the P-proportion kp from 10 to 0.1

(Reduction is necessary because otherwise the controller sets the
positioning value too fast and the travel cannot be simulated fast
enough by turning the encoder)

+¢+

+

kp IU-'I 145
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4. Set monitors “more generously” in the value range

Position window: 50mm
Positioning tolerance time: 5s
Standstill window: 5 mm

Paszitioning and standstil | Following ermor | Standstill signal | Yelocity emrar |

Pozitioning monitoring

Positioning window: |5.D M
" Positioning talerance time: IE.D P

1 Standstill window (<3} |5.u -

L,
MOTION_DONE !
tr2
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Simulation:

The program is controlled by a watch table:

Control:
Hame Plain text 1/0 addre | Data type Unit | Status value |Display| Control value
1 0410, _to.Axis_1 .sensordatal1].position Ahzolute actusl value LREAL mim 49.848 |DEC
2 0410 _to.Axis_1 .sensordatal1]incrementalposition Measuring system increments DIMT - 4984832 |DEC
3 0410 _to.Axis_1 postioningstate actualposition Actusl position of axis LREAL mim 49.848 |DEC
4 0410, _to.Axis_1 postioningstate. commandpostion Set posttion of the axis LREAL mim S0.0 |DEC
5 D410 _to.Axis_1 positioningstate differencecommandtoactual |Difference between the setpaint LREAL mm 0151 |DEC
B 0410 programim_step INT 3 |DEC |2
7 D410 _to Axis_1 .contral Operational status ‘enumactivein | - active | TEXT
g D410 analog_output PO 233 KT 0IDEC
]

There are 4 program steps which can be called by entering "1, 2, 3 and 4"
and then "Control immediately".

Step 1:
Activate control by PLC

Wfart for step 1" ? programm_step = 1 3

Step 2:

Switch QF axis release |
"‘“m;fc""g‘;g'nb'}‘) ﬁ status_word_drive = 1024

Step 3: I

L. ‘fait for step 2" programm_step = 2 =1
Start positioning; ?

The axis is positioned relative to 50 |

mm, the variable Switeh OF axis i
D410.analog.output represents the enable E:E Pz =
positioning value. The encoder must |

be turned in positive direction for a

positive positioning value. Wait for step "3" o) programm._step =3 12

The smaller the difference
"ACTUAL- / NOMINAL position", the N N
smaller the manipulating variable at Posttion again | Again
the analog output.
If the encoder is turned too fast in s eition e ‘ﬂ«isj =
positive direction, the manipulating —|—
variable may also become negative.

‘fait for step "4 ? programm_step = 4 =
Step 4: |

=

Repeat the positioning procedure. ey | 28] Prosremm_step =3 a1
Step 3 is called again and the axis
moved 50 mm again (relative i
positioning). Again § Goto

End
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Miscellaneous:

The control by the PLC is activated with step 1.

—-—x

The analog value output of TM31 can also be observed under TM31.

----- ® Insert ST program
----- ®) Insert MCC unit
----- P_‘| Insert DCC charts

..... B Tncert | ADVFRD unit
®7 Insert LADYFED unit

BB FAULT

] =2 MCCQuelle_1
- SINAMICS Integrated
----- #) Aukomatic Configuration
----- ) Insert drive

----- > Overview

----- » Configuration

- » Topology

[=l-=f=pm Control_Unit

----- ® ) Insert DCC charts
----- » Configuration

----- » Contral logic

{5 Inputsjoutputs
-3 Communication

[ 3 Diagnostics

-3 Inputfoutput component
= SERWO_0Z

----- ) Insert DCC charts
% Drrive navigator

Configuration
3| Cpen-loopfclosed-loop control
/- % Functions

fl- % Messages and monitoring
£ Commissioning

SO edemiootioo

R e B e e

- Communication d
- Diagnastics

423 Inputfoutput component
- h Insert inputfoutput component
ERT & e

B Insert DCC charts

% Configuration

> Control logic

8= Inputsfoutputs

% Communication

» Diagnostics

B ] SERVO_0Z

=) Insert DCC charts

% Drive navigatar

> Configuration

d Control logic |

v Optimize view

|E0ntr0| word, execution control

I«

Lo #1eT2e L] P vt ]

il

o4 |

p852[0] Bl: Enable operation

w

}:llQDSD: Bit 3. BO: IF1 PROFIBUS PZD° O

p1140[0] Bl: Enables the ramp-function generator

e

F1[2050: Bit 4, BO: IF1 PROFIBUS F2D° (T}

p1141[0] Bl: Start ramp-function generator

o

}:|Ir2DSD: Bit &5, BO: IF1 PROFIBUS PZD° O

p1142[0] Bl: Enable speed setpaint

m

}:||r2DSD: Bit 6, BO: IF1 PROFIBUS PZD" O

pa5E[0] Bl: Unconditionally release holding brake

=

¥ 1[r2050: Bit 12, BO: IF1 PROFIBUS P2 ()

pa54[0] BI: Master ctil by PLC

o }:|Ir2DSD: Bit 10, BO: IF1 PROFIEUS P20 O

al

Analoginputs  Analog outputs |\snlat5d digital inputsl Bidirectional digital \npulsf’nulputs' Relay nutpuls' Thermistor mputl

Output signal configuration

[uiaitage output (10 . +10V) [4)

Analog output 0
[ 2050(0], IF1 PROFIdiive PZ0

Absolute-value generation
Mo absolute value genera ™

Irrversion

=

063 %
Smoathing

w[H— -

Scaling

=

[ffset

0o v

0.0 e

0.078

]

Ro22

- (1
S (2
1“@_3
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Annex
4 Revisions
Table 4-1: Revisions/Authors
Version Date/Revision
V0.1 (1* edition) 12/2007 /| A&D MC PM SP
V1.0 18.01.2008 / A&D MC PM SP
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5

Contact

Application Center

SIEMENS

Siemens AG
Automation & Drives
A&D MC PM APC
Frauenauracher Str. 80
Erlangen

Fax: 09131-98-1297
mailto: applications.erlf.aud@siemens.de
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