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Legal information

Using the application examples
The application examples illustrate the solution of automation tasks with the interaction of several
components in the form of text, graphics and/or software blocks. The application examples are a
free-of-charge service provided by Siemens AG and/or a subsidiary company of Siemens AG
("Siemens"). They are not binding and do not claim to be complete or functional with regard to
configuration or equipment. The application examples do not represent customer-specific
solutions, but rather, only provide help for typical tasks. You are responsible for the proper and
safe operation of products in compliance with the applicable regulations. You must check the
function of the associated application example and adapt it specifically to your system.
Siemens grants you the non-exclusive, non-sublicensable and non-transferable right of use of the
application examples by professionally trained personnel. Any change to the application examples
is made purely at your own risk. Transfer to third parties or duplication of the application examples
or extracts thereof is permitted only in combination with your own products. The application
examples do not necessarily undergo the usual tests and quality checks of a paid product, may
contain functional and performance defects and may be subject to errors. You are fully
responsible for ensuring that the application examples are used in such a way that any defective
functions do not lead to property damage or injury to persons.

Disclaimer of liability
Siemens excludes any liability, irrespective of the legal ground, in particular for the usability,
availability, completeness and freedom from defects of the application examples, as well as
associated notes, configuration data and performance data and any damage caused by these.
This shall not apply in cases of mandatory liability, for example under the German Product
Liability Act, or in cases of intent, gross negligence or culpable loss of life, bodily injury or damage
to health, non-compliance with a guarantee, fraudulent non-disclosure of a defect or culpable
breach of material contractual obligations. The claims for compensation for the breach of essential
contractual obligations are, however, limited to the foreseeable damage typical for the type of
contract, except in the event of intent or gross negligence or death or injury or health impairment.
The above provisions do not imply a change in the burden of proof to your detriment. You exempt
Siemens from any third-party claims that may exist or arise in this connection, unless Siemens is
compulsorily liable by law.
By using the application examples, you agree that Siemens cannot be made liable for any
possible damage beyond the liability provisions described.

Additional notes
Siemens reserves the right to make changes to these application examples at any time without
prior notice. In cases of discrepancies between the suggestions in the application examples and
other Siemens publications, such as catalogs, then the content of the other documentation shall
have precedence.
In addition to this, the Siemens terms and conditions of use apply
(https://support.industry.siemens.com).

Security information
Siemens provides products and solutions with industrial security functions that support the secure
operation of plants, systems, machines and networks.
In order to protect plants, systems, machines and networks against cyber threats, it is necessary
to implement — and continuously maintain — a holistic, state-of-the-art industrial security concept.
Siemens products and solutions constitute only one element of such a concept.
Customers are solely responsible for preventing unauthorized access to their plants, systems,
machines and networks. Such systems, machines and components should only be connected to
an enterprise network or the Internet if and to the extent such a connection is necessary and only
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.
Additionally, Siemens recommendations on appropriate security measures should be carefully
taken into account. For additional information on Industrial Security, please visit:
https://www.siemens.com/industrialsecurity.
Siemens' products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available
and that the latest product versions are used. Use of product versions that are no longer
supported, and failure to apply latest updates may increase customer’s exposure to cyber threats.
To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
under: https://www.siemens.com/industrialsecurity.
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1 Introduction

1
1.1

1.2

Note

Introduction

Overview

If your planned machine retrofit comprises replacement of the controller only and
you wish to continue using the analog drives, you must define the setpoints in an
analog form.

If you install a SINUMERIK 828D as part of the retrofit, you must output the analog
setpoints to the axes and spindles via a SINAMICS HLA.

In addition, you can use the analog interface (X252) of the Panel Processing Unit
(PPU) to control an analog spindle, for example.

Fig. 1-1 SINAMICS HLA

Schematic diagram

The diagram below shows a connection example of a fully equipped
SINUMERIK 828D:

e 2 SINAMICS HLA

e 4 analog feed axes

e 1 analog spindle at the X252 interface of the PPU.

e Optional: 2 digital axes on a SINAMICS S120 (see Section Address space and
telegrams of the system data block (SDB))

Do not use a SINAMICS NX10 or SINAMICS NX15.

Sollwertausgabe an analoge Antriebe
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1 Introduction

Fig. 1-2 SINUMERIK 828D with SINAMICS HLA

SINUMERIK 828D

PPU 24x (hiv)
PPU 26x (hiv)
ﬁ ki
nnnnnnnn |y

g st ke anaiog set ke

::::::

1.3 Requirements

Before you can commission a SINAMICS HLA, you must perform the following
steps:

e Install CNC software version V4.8.
A separate application description exists for software version V4.7.

¢ Install a special system data block (SDB) in the SINUMERIK 828D so that you
can use PROFIBUS telegram 166.
You can obtain the SDB through PridaNet.

e Parameterize the encoders on the SINAMICS HLA.
With software version V4.8, you can parameterize the encoders as linear or
rotary. With software version V4.7, only linear parameterization is possible.

Note Do not operate real hydraulic axes on the SINUMERIK 828D.

Sollwertausgabe an analoge Antriebe
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2 SINAMICS HLA

2
2.1

SINAMICS HLA

General interface description

Connect a 26.5 V power supply to interfaces X224 and X271. X224 does not
require a separate 24 V supply.

You can also use the 26.5 V supply to enable axes at the digital interfaces X291
and X292.

Fig. 2-1 SINAMICS HLA overview of interfaces

X200 - X203
DRIVE-CLiQ-Schnittstellen

X224
24-V-Elektronikstromversorgung

Schirmlaschen zur Auflage der
Leitungsschirmung

| X232

X231 TTL-/SSI-Geber
TTL-/SSI-Geber Achse 2
Achse 1
5) | x242
X241 e | Drucksensoren

Drucksensoren Zylinderseitig A/B Achse 2
Zylinderseitig A/B Achse 1
|_— X252

Drucksensor fiir axiales Absperr-
ventil (danach)

X251
Drucksensor fiir zentrales Absperr-

ventil (davor/danach) oder axiales Achse 2
Absperrventil (danach) (bei unterschiedlich langen
Achse 1 Leitungen)
X261
i éigilventil
Achse 1
S Achse 2
X271 L xo72

26,5-V-Versorgung
Hydraulikkomponenten

X281
Ventilschiebersensor Absperrventil
Achse 1

Absperrventile
Achse 1 und 2

X282
Ventilschiebersensor Absperrventil
Achse 2

X291
Digitaleingang Achsfreigabe
Achse 1

X292
Digitaleingang Achsfreigabe
Achse 2

Schutzleiteranschliisse
M5 /3 Nm
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2 SINAMICS HLA

Table 2-1 SINAMICS HLA interface description

e Connection to the
previous SINAMICS HLA

e Connection to the
previous Motor Module

Interface Use Use in the application
X200 DRIVE-CLIQ  Connection to the -
component Control Unit

X201 DRIVE-CLIQ
component

e Connection to the next
SINAMICS HLA

e Connection to the next
Motor Module

X202 DRIVE-CLIQ
component

Encoder interface axis 1

X203 DRIVE-CLIQ
component

Encoder interface axis 2

X 224 electronic power
supply

Power supply voltage of the
SINAMICS HLA

X231/X232 TTL and SSI
encoders

Operating a TTL or SSI
encoder.

TTL and SSI encoders
cannot be operated at the
same time on one slot.

X241/X242 pressure
sensors on the cylinder side

Two pressure sensors are
provided for each axis to
determine the cylinder
pressure at the A and B
sides.

Not for the 828 retrofit
solution

X251/X252 sensors

The sensors are used to
sense the pressure at the
shutoff valve.

Not for the 828 retrofit
solution

X261/X262 servo solenoid
valves

This is the only interface to
the servo solenoid valve
and transfers the power
supply voltage, setpoint,
and actual value.

On the 828 retrofit solution,
only the
analog setpoint is relevant.

X271 26.5 V power supply
for the hydraulic
components

Power supply for the
hydraulic components

Necessary for the 828
retrofit solution

X272 shutoff valves

One shutoff valve is
connected for each axis

Not for the 828 retrofit
solution

X281/X282 sensors for
shutoff valves

For especially safety-critical
applications, shutoff valves
can be used whose actuator
position is monitored using
Sensors.

Not for the 828 retrofit
solution

X291/X292 terminals to
enable the power

The power enable signal for
the SINAMICS HLA is
switched using the EP
terminals. Each channel of
the SINAMICS HLA is
equipped with its own EP
terminal.

Can also by supplied with
26.6 V to enable the
SINAMICS HLA, possibly
also switched via PLC

Sollwertausgabe an analoge Antriebe
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2 SINAMICS HLA

2.2 Circuit examples

Examples of how the SINAMICS HLA can be connected in a circuit are given
below.

Fig. 2-2 Example 1: SINUMERIK 828 retrofit solution, 1 SINAMICS HLA with SSI/EnDat
encoder connected to SMCxx as a direct measuring system

SINUMERIK 828D
PPU 2303 (hi)

drive system
analog

©

spindle

encoder Encoder
spindle motor servo motor aufKugelrollspindel

Fig. 2-3 Example 2: SINUMERIK 828 retrofit solution, 1 SINAMICS HLA with SSI encoder

SINUMERIK 828D
PPU 23 (hiv)

BMC xx I

Antrieb Antrieb Antrieb
analog analog analog

@)
O Absolutwertgeber
Spindle @ S5I-Geber

encoder

spindle motor senvo motor seno motor
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2 SINAMICS HLA

Fig. 2-4 Example 3: SINUMERIK 828 retrofit solution, 1 SINAMICS HLA with sin/cos/EnDat
encoder connected to SMC xx as a direct measuring system

SINUMERIK 828D
PPU 2.3 (hiv)
Shaioger Somen
ere-CUS
TTLoger 550

Antrieb Antrieb
analog analog

etersigraie von erem SMC xx

SMC oo I

SM-COS
ocer Encat

ader »

Spindle J EXE
encoder
v  ——

spindle motor seno motor seno motor

Fig. 2-5 Example 4: SINUMERIK 828 retrofit solution, 1 SINAMICS HLA with ROD encoder

=3

Antrieb Antrieb
analog

Spindie .

encoder

SINUMERIK 828D
PPU 253 (hiv)

SMC xx I

ROD Geber
TTL-Signal

spindle motor seno motor semnvo motor
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2 SINAMICS HLA

Fig. 2-6 Example 5: SINUMERIK 828 retrofit solution, 1 SINAMICS HLA with SSI/EnDat
encoder and sin/cos/EnDat encoder connected to SMCxx as a direct
measuring system

SINUMERIK 828D
PPU 24x (hiv)
PPU 26x (hiv)

drive-CLIQ

L

drive drive
system system
analog analog

-0 & = o

linear encoder ROD encoder absolute encoder linear encoder Encoder
WSS/ 1pa T 551 VES/ 11pA ball screwl

servo motor servo mator

Fig. 2-7 Example 6: SINUMERIK 828 retrofit solution, 2 SINAMICS HLA with TTL/SSI
encoder

SINUMERIK 828D
PPU 24x (hiv)
PPU 26x (hiv)

ancoder
spindle motor e mater senen ey spindle motor

encoder

Sollwertausgabe an analoge Antriebe
Entry ID: 109761423, V1.0, 10/2018

10



© Siemens AG 2018 All rights reserved

3 Commissioning

3

3.1

3.1.1

3.2

Note

Commissioning

Before you can control the analog drives with the SINAMICS HLA from a
SINUMERIK 828D, you must load the commissioning files \2\ into the
SINAMICS HLA.

You can use the commissioning files for either a linear or rotary axis. A rotary TTL
encoder is already configured.

If you are using TTL encoders, loading the commissioning files also loads the
SINAMICS HLA completely.

Once you have loaded the commissioning files, you can use the commissioning
wizard to change the encoder data or encoder types. Parameterize the encoders
as you would in a normal SINAMICS drive.

The remaining steps for commissioning the SINAMICS HLA is described below.

System data block (SDB)

Before you can output an analog setpoint via a SINAMICS HLA, you must load a
special system data block (SDB) into SINUMERIK 828D. This allows you to use
PROFIBUS telegram 166 for commissioning.

Installing the SDB

1. Load the SDB from PridaNet.

Install the SDB as a TGZ file via the service menu. See the Installation
instructions of the special SDB..

3. Set machine data MD11241($MN_PROFIBUS_SDB_SELECT) to 2 to activate
the SDB.

SINAMICS HLA

Loading the commissioning files preassigns the internally required HLA parameters
to enable analog output of the setpoint without error.

If you are using motors whose maximum speed is not 6000 rpm, you will have to
adjust the speed scaling via the tacho potentiometer of the drive or in parameter
p1475 (loop gain).

You need to observe the following points:

e You can use DRIVE-CLIQ encoders for the analog axis as linear scales and
rotary encoders.
e You can insert encoders in X231/X232 interfaces and in all ports.

e You can operate TTL and SSI encoders at the X231/X232 interfaces.

Sollwertausgabe an analoge Antriebe
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3 Commissioning

3.2.1

3.2.2

Commissioning procedure

e Observe the Requirements.
e Reset the SINUMERIK 828D to the factory settings using the drive wizard.
e Load the commissioning files to achieve the following:

- Inthe SINAMICS HLA, specific data of the internally used, purely fictitious
closed-loop hydraulic control are preassigned in order to avoid alarms.

- All internal controllers of the SINAMICS HLA are deactivated.

Commissioning files

The commissioning files consist of an ACX or TEA file, both of which have the file
name "TTL_ 1024 _SW_4 8"

You can use the files for linear and rotary axes. As soon as a TTL encoder that
supplies 1024 pulses per revolution is connected to both on-board interfaces, the
analog axis is immediately ready for operation.

If an SSI encoder, or sin/cos/EnDat encoder via SMC/SME, or a DRIVE-CLIQ
encoder is connected, you must adapt the encoder data in the commissioning
wizard.

Loading the commissioning files

Note

Note

Create a NC/PLC/DP archive before you load the commissioning files.

The procedure for loading the commissioning files is identical to that of a purely
electrical SINAMICS drive.

Load the commissioning files from a USB flashdrive:
e Press the <MENU SELECT> key.
e Open the "Setup" area.

Sollwertausgabe an analoge Antriebe
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Fig. 3-1
s 81/11/17
Q\ ‘HEF_%NT‘ 12:41 PM
Machine configuration =)
nuTo
Machine axis Drive Motor I
Index Name Tupe No. Identifier Type Channel &)
1 Mx1 Linear 1 HLA_332 SLM  CHAN1 &
2 MYl Linear CHAN1 m
3 M2 Linear CHAN1 &
4 MSP1 Spindle CHAN1 5 o
REPOS
I
43
REF.POINT
.
I
B
rer
M| 1O D E AN
. Program Diag-
Machine | Parameter | Program manana: nostics Setup
e Press the "Machine data" softkey.
Fig. 3-2
81/11/17
12:41 PM

Machine configuration

Machine axis Drive Motor
Index Name Tupe No. Identifier Type Channel

MX1 Lingar 1 HLA_332 SLM  CHAN1
MY1 Linear CHAN1 Change
M21 Linear CHAN1 language

MSP1 Spindle CHANT1 Drv. without
MNC-assign.

S IO BN =

Reset
(po)

Pass-
word

Details

Save
data

4 Mach. Drive |f . System 7 Optim./
MD data ' NC o-” system PLC E HMI 5 data 4@ test

Current access level: Manufacturer

e Press the "Drive parameter" softkey.
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3 Commissioning

Fig. 3-3
N a1/11/17
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plg Drive commissioning parameter filter [6] Ready M =
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r2@ Uelocity setpoint smoothed 6.800 m/min M
r21 Actual velocity smoothed 6.800 m/min M
r22 Actual velocity smoothed 6.800 m/min M
rdl Force actual value smoothed 1818 N M
r32 Active power actual value smoothed 0.08 kW M  —
r37[e] HLA temperature:Actual measured value 371°C M
r3?[1] HLA temperature:Maximum measured value 38 °C M I
pd5 Display values smoothing time constant 1.80 ms M
r46 Missing enable sig 4081C8FH M
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rd9[a] Motor data set/encoder data set effective:... 8 M Data
rd9[1] Motor data set/encoder data set effective:... 8 M admin
r49[2] Motor data set/encoder data set effactive:... 99 EN 0 |
r49[3] Motor data set/encoder data set effective:... 99 M Dis_plau
ra1 Drive Data Set DDS effective aH M options
r68 Uelocity setpoint before the setpoint filter 8.80 m/min M
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Control Unit
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Channel
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e Pressthe softkey.

p15
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Drive operating display [60] Drive ohje...

Drive commissioning parameter filter [0] Ready

Macro drive ohject 8
Uelocity setpoint smoothed 6.800 m/min
Actual velocity smoothed 6.088 m/min
Actual velocity smoothed 6.088 m/min
Force actual value smoothed 944N
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Display values smoothing time constant 1.80 ms
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e Press the "Data admin” softkey.
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3 Commissioning

rel
re2
r31
r32
r37[0]
r37[1]
pd5s
r46
r4?
r49[0]
r49[1]
r49[2]
r49[3]
r51
69

e Select "Load data from a file" and then press the "OK" softkey.

Drive operating display
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MD

Machine data loaded

Drive operating display

Drive commissioning parameter filter
Macro drive ohject

Uelocity setpoint smoothed

Actual velocity smoothed

Actual velocity smoothed

Force actual value smoothed

Active power actual value smoothed

HLA temperature:Actual measured value
HLA temperature:Maximum measured value
Display values smoothing time constant
Missing enable sig

Identification status

Motor data set/encoder data set effective:...
Motor data set/encoder data set effective:...
Motor data set/encoder data set effective:...
Motor data set/encoder data set effective:...
Drive Data Set DDS effective

Uelocity setpoint before the setpoint filter

Channel
MD

O Load data within the controller

OSave data in a file

® Load data from a file

QO Compare data
QExport SINAMICS lists
QO lImport SINAMICS lists
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3 Commissioning

e Select "USB" and then press the <INPUT> key.

Fig. 3-7
.J\ ‘ ‘ 01/11/17
REF.POINT 1244 PH
Machine data loaded HLA_3.3:3
OLoad data within the controller s
O Save data in afile
Load data: select file: _
~ B HLA_X1_ANA.acx 87165 67/06/15 10:28:14 AM ||
- B HLA_X1_ANA.TEA 30186 087/06/15 10:28:14 AM
-2 HLA_X1_ANA.TEA.ps.log 8 87/86/15 10:28:14 AM ——
- B KIPacx 87165 087/06/15 10:28:14 AM
~ B KIPTER 30179 07/06/15 10:28:14 AM
- BKIPTEA ps.log 9 07/06/15 10:28:14 AM .
EI Control Unit parameter
-3 1/0 component parameter
- 21 Infeed parameters =
- 1 Communication parameters
&= USB
O ser CF o [—
Free: 114.0 GB X
Cancel
e Select the relevant folder and then press the <INPUT> key.
Fig. 3-8
A ‘ ‘ 81/11/17
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& (=] System Uolume Information 12/18/16 4.02:42 PM
- [E) Deshaker31.zip 1693730 12/27/16 3:40:44 PM | I
[ EncruntStick Lite Quick Reference Re.. 2056833 18/18/15 5:11:36 PM ¥ v
USB/HLA_IB_FILES Free: 114.0 GB 0 |
ance
Sollwertausgabe an analoge Antriebe
Entry ID: 109761423, V1.0, 10/2018 16



© Siemens AG 2018 All rights reserved

3 Commissioning

e Select the relevant TEA file and then press the "OK" softkey.

Fig. 3-9
\ ‘ ‘ 01/11/17
REF.POINT 19:45 PM
Machine data loaded HLA_3.3:3
OLoad data within the controller ]
O Save data in a file
Load data: select file: —
&7 |B FILE ENDAT_512_rund 02/11/16 10:41:26 AM |~
-1 |B File sin—cos 2500_linear 82/11/16 18:41:26 AM
&- 1 IB File sin-cos 2588_rund 62/11/16 10:41:28 AM A
&1 |B File 551_8192_linear 82/11/16 10:41:26 AM
&7 |B File S51_8192_rund 82/11/16 18:41:26 AM
& E31B File TTL_1024 linear 01/11/17 12:18:34 PM I
~ B TTL_10624_| LINEHR M3.acx 87134 12/02/15 2:51:66 PM
E"l%'ITL 1024_LINEAR_N3.TER 30226 12/82/15 25188 PM |=
- B TTL_1824_LINEAR_N3_INU.acx 87134 12/02/15 24752PM | [N
-3 TTL_1024_LINEAR_N3_INUTEA 30236 12/02/15 2:47:52 PM
- [B TTL_1024_LINEAR_N6.acx 87134 12/02/15 2:508:12 PM
:I%TI'L 1624_LINEAR_NG6.TEA 30226 12/02/15 2:560:12PM I
- TIL 1024 LINEAR NB@TER.loo 245 01/11/17 12:08:04 PM ¥ 5
USB/HLR IB_FILES/IB File TTL_1624_linear Free: 114.0 GB
Cancel
v
oK

e Select the drive into which you want to load the data and then press the "OK"
softkey.

Sollwertausgabe an analoge Antriebe
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3 Commissioning

Fig. 3-10
.)\ ‘ ‘ 01/11/17
REFPOINT 19445 PM
Machine data loaded HLA_3.3:3
OLoad data within the controller s
O Save data in a file
Load data: select file: _
-7 |B FILE ENDAT_ 512 rund 92[‘11/16 10:41:26 AM ||
-7 |B File sin * /16 10:41:26 AM
& 5 B File sin TIL_1624_LINEAR_NG.TER loaded to: ;15 18:41:28 AM .
=- 31 IB File SSI AXT:MX1/HLA_3.32 /16 1@54152@ AM
&- 21 1B File S5l HLA 3.3:3 f16 18:41:26 AM
= B51B File TIL] TS /17 12:18:34 PM .
~ B2 TIL_18 2/15 2:51:80 PM
ETIL_18 2/15 251.60 PM =
B TTL_182 srraw rzre2f15 24752 PM |
-BTIL_ 1@24 LINEﬂH N3 INUTEﬂ 30230 12/82/15 2:47:52 PM
@'ITL_1924_LINEFIR_NB acx 87134 12/02/15 2:508:12 PM
E""@'ITL 1624_LINEAR_NG6.TEA 30226 12/02/15 2:58:12PM _
-RATIL 1824 LINEAR NB@TER.lo 245 81/11/17 12:68:84 PM ¥ v
USB/HLQ IB_FILES/IB File TTL_1824_linear Free: 114.0 GB c |
ance
v
0K

e A message is displayed indicating that the data originate from another drive.
Acknowledge this message by pressing the "OK" softkey.

Fig. 3-11
.\ ‘ ‘ 01/11/17
REF.POINT| 12:45 PM
Machine data loaded HLA_3.3:3
OLoad data within the controller s
QO Save data in a file
Load data: select file: —
& 1 1B FILE ENDAT 512 rund 82/11/16 10:41:26 AM ||
@- 1 IB File ¢ Load data from z file 6 10:41:20 AM
=- 1 1B File g 6 10:41:28 AM I
-1 IB File ¢ . 6 10:41:20 AM
L Are you sure you t.tlaon-l;"tzlf.luad the data from 9 Wes g Gl I
Eg E'II!E TTL_1824_LINEAR_NB6.TEA to HLA_3.3:3? ; ;2518@34;:1”
-BTIL b 25100 PM =
-[BTIL 5 2z47252PM |
- [E TTL_1024_LINEAR_N3_INUTER 30230 12/02/15 2:47:.52 PM
-2 TTL_1824_LINEAR_NB6.acx 87134 12/82/15 2:56:12 PM
- [E1 TTL_1024_LINEAR_NB.TER 30226 12/82/15 250:12PM I
A TTL 1824 LINEAR N6@TER.lon 245 81/11/17 12:88:04 PM ¥ w
USB/HLA_IB_FILES/IB File TTL_1624_linear Free: 114.0 GB
Cancel
v
oK
Sollwertausgabe an analoge Antriebe
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3 Commissioning

e A message advises you to create a backup before you import new data.
Acknowledge this message by pressing the "Load" softkey.

Fig. 3-12
\ ‘ ‘ 81/11/17
REF.POINT 19:45 PM.
Machine data loaded HLA_3.3:3
OLoad data within the controller s
O Save data in a file
. . .
& £11B FILE Ll:lal:l data frum a fI|E 6 10:41:20 AM |~
" 1 IB File § The data from TTL_1624_LINEAR_NB.TEA should (6 18:41:26 AM ||
@2 IB File § only be Ioaded into HLA_3.3:3 if the data of the |6 10:41:26 AM —
g:g EI:E  target drive device have been hacked up (drive g 13:}%3 EH
ife 4 series start-up archive). Al
7 1218:34pM | | N
Select "Load..." to load the data from 5 251:80PM
TTL_1824_LINERR_NB6.TEA into HLA_3.3:3. [6 2:51:80PM |=
5 24752PM | [
Select “Cancel" if the process is to be canceled. (5 2:47:52 PM
- g 0 GIT34 1279710 2:50:12 PM Load..
-IE '|TL 1924 LlNEﬂR NE. TEFI 30226 12/02/15 2:58:12PM
TIL 1624 LINEAR NG@TER.log 245 81/11/17 12:08:04 PM |~ *
USB/HLA_IB_FILES/IB File TTL_1824_linear Free: 114.0 GB o |
ance

o If the "Adapt ..." softkey is displayed, press it. Otherwise, press the "Load ..."

softkey.

Sollwertausgabe an analoge Antriebe
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3 Commissioning

Fig. 3-13
N 81/11/17
Q\ ‘HEF%NT‘ 12:45 PM
Machine data loaded HLA_3.3:3
OLoa Load data from a file A
O5av The source and target drive object numbers are different
The data from TTL_1024_LINEAR_NG6.TEA cannot be loaded unchanged |
into HLA_3.3:3, they have to be adapted to HLA_3.3:3. M [~
The DRIVE-CLiQ component types of the source and target drive ohjects H I
are different. M
Loading the data can therefore lead to a faulty state of the drive device ;H s
and/or to hardware damage! "
- Adapt...
Select "Adapt..." if the data from TTL_1024_LINERR_N6.TER are to be ]

adapted before loading. : e

Select "Load..." if the data from TTL_1624_LINEAR_N6.TEA ltobe Load-

elect "Load..." if the data from TTL_ o _NB.TERA are still to be
loaded unchanged into HLA_3.3:3. ;1” V] I
USB/ _ _ 10 GB X
Select "Cancel" if the process is to be canceled. Cancel

¢ Acknowledge the display shown in the next figure by pressing the "OK" softkey.

Number Name
p121[8]
p131[8]
p141[8]
p142[8]
p161
p199
p488[a]
pd88[1]
p826[8]
p821[8]
p822[8]
p823[8]
p824[8]
p84e[a]
p844[8]
p848[8]
p849[8]

Adaptation TTL_1024_LINEAR_N6.TER ==>

LA_3.3:5

B R A R IR e mle I R e |

Setpt state

Controller
313
77
44
55
66

HLA_3.3:3 HLA_3.3:3

...3.3:3:12050.5
...d.3:3:r2050.6
..d.3:3:r2093.0
..3.3:3:r2093.1
..3.3:3:r2093.2
..3.3:3:r2093.9
....3:3:r2093.10
...3.3:3:r2090.0
...3.3:3:r2090.1
..d.3:3:r2090.2

w_3.31:r722.1\..._3.3:1:r722.1

HLA_3.3:3

I

Cancel

e Pressthe "Load ..." softkey to load the TEA file into the drive object.

Sollwertausgabe an analoge Antriebe
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3 Commissioning

Fig. 3-15
\ ‘ ‘ 01/11/17
REF.POINT| 19:46 PM
Machine data loaded HLA_3.3:3
OLoad data within the controller ]
O Save data in a file
. .
& 21 1B FILE Load data frum a flle 6 10:41:20 AM |~
" 1B File § Loading file TTL_1824_LINEAR_NG.TEA into drive 6 108:41:20 AM
= 21 1B File § object HLA_3.3:3 triggers a reset (warm restart) (8 10:41:28 AM  —
& g :g E!:E ! of the NCK and the entire drive system (all drive g 13:}%3 gn
ile ¢ device). Al
' 7 121834pM | | N
Select "Load..." if file TTL_1624_LINEAR_N6.TEA (3 2:51:60 PM |
is to be loaded into drive object HLA_3.3:3. [6 2:51:88PM |=
5 24752PM |
Select "Cancel" if the process is to be canceled. [5 2:47:52 PM
- § 90 B7T34 1792710 2:50:12 PM Load...
d E TI'L 1924 LINEHR NG, TEFl 30226 12/02/15 2:560:12PM
- TIL 1024 LINEAR NB@TER.loo 245 01/11/17 12:08:04 PM ¥ *
USB{HLQ IB_FILES/IB File TTL_1624_linear Free: 114.0 GB
Cancel
e A progress bar is displayed.
Fig. 3-16
\ ‘ ‘ 81/11/17
REFPOINT 19:48 PM
Machine data loaded HLA_3.3:3
OLoad data within the controller s
OSave data in a file
@ Load data from a file I
O Compare data Load data from a file
OExport SINAMICS | Fije TTL_1824_LINEAR_NB.TER will be Inaded —_—
OlImport SINAMICS after HLA_3.3:3.
.
8% I
.
x
Cancel
Sollwertausgabe an analoge Antriebe
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3 Commissioning

3.2.3

Note

Note

Note

Note

3.24

e A message telling you that the data have been successfully loaded is

displayed.

Acknowledge this message by pressing the "OK" softkey.

Commissioning of the drive is now complete and an NCK reset is automatically
performed.

Relevant machine data

Leave machine data MD 32640 STIFFNESS_CONTROL_ENABLE at value "0".

Analog drives do not support the DSC function.

Enter your spindle pitch in the setpoint scaling for linear axes in axis-specific
machine data MD31030 ($MA_LEADSCREW_PITCH).

Enter your ratio between motor and ball screw in machine data MD31050 and
MD31060.

In SW 4.8, you do not need axis machine data MD13070
(SMN_DRIVE_FUNCTION_MASK) bit 2 Deactivate axial parameter access on
encoder drivers because you can also operate rotary encoders.

Leave MD13070 bit 2 at default value "0".

Parameterize the encoder data in the NC axis machine data with the drive wizard.
The analog axis is ready for operation when the following conditions are met:

e You are using TTL encoders, they are inserted into interfaces X231 or X232
and ports X202 and X203 are free.

e The motor has a maximum speed of 6000 rpm, and the ratio between the
motor and the ball screw is 1:1.

The BICO interconnections in the commissioning file are SINUMERIK compatible.
X122 pin 1 P840 ON/OFF(OFF1) = CU-r0722.1 and X122 pin 2 P864 (system
pressure available for HLA or ALM ready for electric drives) = CU-r722.0. In the
procedure, the enable signals at the PLC interface are identical to the enable
signals of the electrical axes.

Values displayed on the user interface

The factors are set in such a way that the following results can be read.

e The rotation of a rotary axis at 1000 rpm, for example, is displayed on the user
interface as 1 m/min .

e An axis traveling at 6 m/min is also displayed as 6 mm/min.
The SINAMICS HLA module internally calculates the velocity actual values.

Sollwertausgabe an analoge Antriebe
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Note The absolute values of the velocity setpoint and velocity actual value are not
relevant. Sensible values in the drive are displayed due to the commissioning
files.

Fig. 3-17 Linear axis SINAMICS parameters

SIEMENS

Drive parameters

r2 Drive operating display [8] Operation ...

pld Drive commissioning parameter filter [8] Ready M Sollwert
p15 Macro drive object [ é, 10 m/min
26 Uelocity setpoint smoothed 9.876 m/min ~M

r21 Actual velocity smoothed 10.015 m/min M

re? Actual velocity smoothed 10.015 m/min

r31 Force actual value smoothed 415N M Istwert

r32 Active power actual value smoothed 0.00 klJ M 10 m/m in
r37[0] HLRA temperature:Actual measured value 38 °C M

r37[1] HLR temperature:Maximum measured value 38°C M

pdb Display values smoothing time constant 1.80 ms M

r46 Missing enable signal BH M

rd7 |dentification status [0] No measur... M

r49[0] Motor data set/encoder data set effective.... 1} M

r49[1] Motor data set/encoder data set effective.... 1} M

r49[2] Motor data set/encoder data set effective.... 99 M

r49[3] Motor data set/encoder data set effective.... 99 M

151 Drive Data Set DDS effective oH M Cancel

60 Uelocity setpoint before the setpoint filter 988 m/min M

Continue
search

Channel Control Unit Drive
MD parameter parameter

CTRL_COMMISSIONING
[A]

General
MD

The unit [m/min] is also used for rotary axes. 1 m/min corresponds to 100 rpm.
Example: 1 m/min corresponds to 100 revolutions per minute

Fig. 3-18 Service drive linear axis

87/25/17
SIEMENS 1:24 PM A\\ ﬁ

Service drive AX1:MX1/HLA_3.3:2 Drive +
Signal Ualue Unit &
Power enahle PLC Yes
Uelocity controller enable NC Yes m
Power enahled Yes
Drive ready Yes
Status indicator Operation — everything enabled Sollwert
Message ZK1 drive alarm No H
Uelocity setpoint smoothed 9.875 mfmin eg 10 m/min
Uelocity setpoint limited 9.878 m/min -
Actual velocity smoothed 16.802 m{fmin é Istwert
Motor temperature 6.600 °C .
Integrator inhibit No - 10 m/min
Parking axis No
Target drive data set DDS@ -
Actual drive data set DDS6
Target motor data set MDS58
Actual motor data set MD58 -
Number of DDS per MDS 1
Open-loop/closed-loop control mode Speed control (with encoder)
Act. pos. value measuring system 1 11899.541 mm [v] «
> Back
Seru. System Drive
diag. @? sy é listss 51 planr. ﬂ, Eliz. system

Sollwertausgabe an analoge Antriebe
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Fig. 3-19 Linear axis

SIEMENS VAR
Service drive AX1:MX1/HLA_3.3:2 Drive +
Signal Ualue Unit &
Power enahle PLC Yes
Uelocity controller enable NC Yes m
Power enabled Yes
Drive ready Yes Select
Status indicator Operation - everything enabled SO”WGrt
Message ZK1 drive alarm No

10.042 m/min é;
Uelocity setpoint limited 10.042 m/min
Actual velocity smoothed 10.813|m/min $

Motor temperature 0.600°C - Istwert

Uelocity setpoint smoothed

Integrator inhibit No

Parking axis No

Target drive data set DDS8 -

Actual drive data set DDSa

Target motor data set MDS@

Actual motor data set MD50 -

Number of DDS per MDS 1

Open-loop/closed-loop control mode Speed control (with encoder)

Act. pos. value measuring system 1 5541.576 mm v «

] Back
Bus Axis System Drive

- diag. @? didty ﬁ lirs 2 planr. ﬂ, tﬁliz. system

You can change the servo gain factor via parameter p1475 (speed controller loop
gain). When you increase the parameter value, the servo gain factor is reduced.

You can also influence the servo gain factor by turning the tacho potentiometer at
the analog drive (tachometer calibration).

Fig. 3-20 Service axis/spindle

SIEMENS

Service axis/spindle
Signal

Following error
Controller error
Contour deviation {axially)

Servo gain factor (calculated)

Active measuring system

Status of measuring system 1

Status of measuring system 2

Actual pos.value measuring system1

Actual pos.value measuring system?2
Position setpoint

Abs. compens. value meas. system 1

Abs. compens. value meas. system 2
Compensation sag + temperature

Actual velocity value active encoder
Setpoint velocity drive

Pos. offset to master axis/spindle act. value
Pos. offset to master axis/spindle setpoint
Override

Parameter set (axis)

!—!E‘Z Bus Axis
TCP/IP [REE= ET0

@? Safety ﬁ Trace

Der errechnete Kv-Faktor stimmt exakt
mit der Vorgabe im MD32200
POSCTRL_GAIN Uberein, wenn p1475
optimal eingestellt ist.

07/24/17]

JA

Axis +

JOG

AX1:MX1/HLA_3.3:2

2.088 1008/ min Select
1 axis
Active
Park
8045115 mm
0.800 mm
8051554 mm
0.888 mm
#.888 mm
0.800 mm
20.018 % =
19.923 %
#.888 mm
0.800 mm
160.000 %

System Drive
E’ utiliz. system

Sollwertausgabe an analoge Antriebe
Entry ID: 109761423, V1.0, 10/2018

24



© Siemens AG 2018 All rights reserved

3 Commissioning

3.2.5

3.2.6

The examples above apply to a motor with a rated speed of 6000 rpm and an
encoder with 1024 pulses per revolution. If, for example, you use a motor with
rated speed 3000 rpm with an identical encoder, you must halve the value of
parameter p1475.

With parameter p1475 (loop gain), you can calibrate the tachometer of an axis in
very small steps.

If you increase the p1475 value, you can reduce the servo gain and thus the
calculated servo gain factor.

You can calibrate the axis offset with parameter P1832 (offset compensation).

If the analog converter is not operational and the SINAMICS HLA is in closed-loop
control, a traversing command results in alarm "207900 Velocity control output
limited". This alarm is suppressed when the commissioning files are loaded. This is
because a 1-BICO interconnection is implemented in parameter p2144 (motor
blocking monitoring enabled). As a result, alarm "25030 Alarm limit of actual
velocity" is displayed instead.

Commissioning the encoders

When the factory settings are loaded, the topology is also determined.

As soon as the commissioning files for the linear and rotary axes have been
loaded, a rotary TTL encoder with 1024 pulses/revolution is configured on the
SMC30 at ports X131 and X132.

For rotary encoders, you must additionally set parameter p4613 (cylinder path per
encoder revolution).

If you are using an encoder that is evaluated by a sensor module (SMC or SME)
with DRIVE-CLIQ connection or that has its own DRIVE CIiQ connection, you must
insert that encoder in X202 for the 1st HLA axis and in X203 for the 2nd HLA axis.

Use the drive wizard as you would for a purely electric SINAMICS drive.

Commissioning or modifying encoders with the drive wizard

e Press the "Change" softkey.
Acknowledge all subsequent screenforms by pressing the "Next step” softkey
because all necessary data has already been parameterized via the
commissioning file.

Sollwertausgabe an analoge Antriebe
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Fig. 3-21 Making changes in the drive wizard

261331 Bus 3, slave 3, CU_I_3.3:1 {1), Component DQI_4 (4):
Topology: At least one component not assigned to a drive object. Component number: DOI_4.

..\Drives\Overview AX1:MX1/HLA_3.3:2/MD50

Q\

Drive +

REEPDINT

Drive object name (no.): HLA_3.3:2 (2)
Drive ohject type: HLA .
Drive data set (DDS): o =| Drive -
The drive object has not been started up. Select
You can commission the drive with 'Change'. E (e
Change.‘
I
Refgrenm
Power section (HLA_2) &hles
Hydraulic module type: Hydraulic Module En;;ge;
Order number: 65L3426-2HX80-0AAA
Code number: = _
Serial number: T-D46621019 Axis

Component number: 2 assignment

(A ]
Configur- Drive
ation parameter

e When the next screen is displayed, press the <INSERT> key to select an
encoder.

Fig. 3-22 Configuring the encoder assignment
Bus 3, slave 3, GU_I 3.3:1 (1), Component DQI_4 (4): y\

201331

Topology: At least one component not assigned to a drive object. Component number: DOI_4. REEPOINT
..\Drives\Configuration - Encoder assignment AX1:MX1/HLA_3.3:2/MD50 B ENLITS
step

Encoder 1
~ HLA_2X202-SM_11-Encoder 12
Sensor Module: SMC30: SM_11 (11) Xbeo

Encoder data set number (EDS):

[ | Switch the Sensor Module LED to make it flash for recognition

| ~]

I
I
|_|Encoder 2
| v]
Sensor Module: _
Encoder data set number (EDS): [ ]
Switch the Sensor Module LED to make it flash for recognition _
[_|Encoder 3
X

Sensor Module:

Encoder data set number (EDS): ~| Cancel

Switch the Sensor Module LED to make it flash for recognition

e Select an encoder and then press the <INPUT> key.

Sollwertausgabe an analoge Antriebe
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Fig 3-23 Selecting an encoder

261331 Bus 3, slave 3, CU_I_3.3:1 (1), Component DQI_4 (4): .\’
Topology: At least one component not assigned to a drive object. Component number: DO 4.

...\Drives\Configuration - Encoder assignment AX1:Mx1/HLA_3.3:2/MDS0

REEPOIHT

Previous
step

Encoder 1
HLA_2.X262-5M_11-Encoder_12 -
HLA_3.X202-DQI_4-Encoder_b
HLA_2-5M_13.X231-Encoder_14
HLA_3.3:3-HLA_3-5M_7.X232-Encoder_8, EDS @
[_|Encoder 2

| v

Sensor Module:

Encoder data set number (EDS): [ ]

Switch the Sensor Module LED to make it flash for recognition

[_|Encoder 3

| ~]

Sensor Module:

Encoder data set number (EDS): ¥ Cancel

Switch the Sensor Module LED to make it flash for recognition

e Select an encoder.
If you have selected a TTL or SSI encoder, now press the "Enter data" softkey
to configure the encoder.
For all other encoder types, acknowledge all subsequent screenforms with the
"Next step” softkey and close the wizard with the "Finish" softkey. Configure
the EnDat or sin/cos encoder with parameter p400 to p449.

Sollwertausgabe an analoge Antriebe
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Fig 3-24 Selecting an encoder

Bus 3, slave 3, CU_I_3.3:1 (1), C nt 0Q1_4 (4):
201331 TllJJ;qugsu?LI;el least one uumpunerl?nllgluggsigned to a drive object. Component number: DOI_4. J\ REEPOINT
..\Drives\Configuration - Encoder 1 AX1:MX1/HLA_3.3:2/MDS0 NEENLTH
t
Encoder: Encoder_12 =2k
Sensor Module: SMC3a8: SM_11 (11) X508 .
Identify
Select a motor encoder _
Encoder type Code numbar  |*|
(1824 TTL A/B 3006
(2048 HTL A/B 3007 ?ﬂ
(2048 TTL A/B 3608 data
(01024 HTL A/B unipolar 3609
(2048 HTL A/B unipolar 3811 —
(2048 TTL A/B R, with sense 3820
()88l Singleturn, 24 U 3081 _
3082
(1024, HTL, R/B, 55, singleturn 3088 =
(4096, HTL, A/B, 55I, Singleturn 3090 | I
(2000 nm, TTL, A/B R distance—coded 3109+ | b 4
< I I Cancel
Select 'ldentify', so that the drive device identifies the connected encoder. This is conditional
upon the encoder supporting the drive device.

e Select "Expert setting" and then press the <SELECT> key.

Fig. 3-25 Selecting Expert setting

Bus 3, slave 3, CU_I_3.3:1(1), C nt DQI_4 (4):
201331 + TllJJ;qugsu?LI;et least one cumpunen?nsgtuggsigned to a drive object. Component number: DOI_4. ‘\ REEPOINT
Encoder data: Encoder 1 AX1:Mx1/HLA_3.3:2/MD50
Encoder type
Measuring system _
| Expert setting -]
Encoder evaluation
5MC30 I
I
I
I
X
Cancel
V
0K

e Enter the data for the TTL or SSI encoder.

Sollwertausgabe an analoge Antriebe
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Fig. 3-26 Entering encoder data
261331 3 Bus 3, slave 3, CU_I_3.3:1 (1), Component DQI_4 (4): \\

Topology: At least one component not assigned to a drive object. Component number: DO 4.

Encoder data: Encoder 1 AX1:Mx1/HLA_3.3:2/MDS0

REEPOIHT

Encoder type Resolution

ir?égrru Pulse number per revolution 2048
Eﬁ‘ﬁliiﬁr P.Uﬂllillﬂfll'ln

Power supply

I
(+)5U |_|Remote sense I
()24 Zero marks
Track settings Configuration | No zero mark v| .
|_ITrack monitoring
Level (<)HTL OTIL
Signal («)Unipolar C)Bipolar E_
- rror
Inversion messages
|_llnvert actual speed value ]
|_llnvert actual position value X
Cancel

External zero mark

Input terminal

e Set parameter p10 to "4" in order to be able to adapt the encoder data

e Configure the encoder.

Fig. 3-27

SIEMENS e
Drive parameters Z1{HLH_3.3:2 Drive +
p48e[e] Encoder type selection [9999] User—d... M
pd62[8] Gearbox type selection [9999] Gearbo... M=
p404[8] Encoder configuration effective 162008H M Drive -
p465[8] Square-wave encoder track A/B BH M
p487[8] Linear encoder grid division 9765 nm M ﬁ
p468[0] Rotary encoder pulse number 1024 M a drive
p418[8] Encoder inversion actual value BH M
pd411[8] Measuring gear configuration 6H M
pd12[8] Measuring gear absolute encoder rotaryr... 8 M Find
pd13[8] Measuring gear position tracking toleranc... 0.00 M
pd14[8] Redundant coarse position value relevant ... 16 M _
p415[8] Gx_XIST1 Coarse position safe most signifi... 14 M
p416[6] Non safety-relevant meas. steps position ... 22000 M|
p417[8] Encoder safety comparison algorithm (det... [12] SMC30 sa... M
p418[8] Fine resolution Gx_XIST1 (in hits) 1 M
p419[6] Fine resolution ahsolute value Gx_XIST2 (i... 8 ™M |
pd20[8] Encoder connection 6H M b 4
pd21[8] Absolute encoder rotary multiturn resolution 1096 M Cancel
pd22[8] Absolute encoder linear measuring step re... 1688 hm M

Continue
search

Contral Unit
parameter

Drive
parameter

Channel
MD

General
MD
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Summary of the most important parameters for TTL encoders, sin/cos encoders,
SSI encoders, and EnDat encoders:

Fig. 3-28 sin/cos encoder

B3/14/19
8:53 AM

User views AX1:MX1/HLA_3.3:2

SIEMENS

REEPOIHT

Drive +

View: | SIN-COS_GEBER v|

p400[e] Encoder type selection [9999] User... *DC(2)HLA... _
p4a4[e] Encoder configuration effective 181016H *DC(2):HLA.. | Drive -
p488[8] Rotary encoder pulse humber 2508 *DC(2):HLA...

p410[8] Encoder inversion actual value 3H *DC(2):HLA... Select
p425[8] Encoder rotary zero mark distance 2508 DC(2):HLA_... a drive

Reset
(po)

Search

Manage
view

General Channel Control Unit Drive
MD MD parameter parameter

Fig. 3-29 EnDat encoder

SIEMENS ﬁ
User views AX2:MY1/HLA_3.3:3 Drive +
View: ~ ENDAT_GEBER
p466[6] Encoder type selection [10656] Enc... *DC(3)HLA... ,
p410[0] Encoder inversion actual value aH *DC(3):HLA.. | Drive -
pd48[6] Copy encoder serial number [8] No action *DCE)HLA...

Select
a drive
I
Reset
(po)
I
Search
I
Manage
view
General Channel Control Unit Drive
MD ™MD parameter parameter

Sollwertausgabe an analoge Antriebe
Entry ID: 109761423, V1.0, 10/2018 30



© Siemens AG 2018 All rights reserved

3 Commissioning

Fig. 3-30 SSI encoder

SIEMENS

User views
View:
pdee[e]
pde4[e]
pd088[e]
pd18[B]
p423[6]
pa27[6]
p428[6]
pd34[6]
p435[6]
p436[6]
pa46[8]
pd47[e]
pd48[e]
pd49[6]

General
™MD

82/96/19 R
18:18 AM J0G
AX3:M21/HLA_3.3:4

S51_GERER

Encoder type selection [9999] User... *DC(4):HLA...
Encoder configuration effective 200262H *DC(4)HLA...
Rotary encoder pulse humber 8192 *DC(4):HLA...
Encoder inversion actual value 3H *DC(4)HLA...
Absolute encoder rotary singletur... 8192 *DC(4YHLA...
Encoder S5 baud rate 100 kHz *DC(4)HLA...
Encoder 55| monofiop time 108 s *DC(4):HLA...
Encoder S5l error hit a *DC(4):HLA...
Encoder S5l alarm hit a *DC(4)HLA...
Encoder SSI parity bit a *DC(4):HLA...
Encoder SSI number of hits hefore... A *DC(4)HLA...
Encoder SSI number of bhits absolu... 13 *DC(4YHLA...
Encoder SSI number of hits after t... ] *DC(4)yHLA...
Encoder 551 number of hits filler b... a *DC(4)HLA...

Channel
MD

Control Unit
parameter

Drive -

Select
a drive

Reset
(po)

Search

Manage
view

Drive
parameter

Fig. 3-31 TTL encoder

SIEMENS

User views
View:
p488[a]
p4e4[e]
p4es[e]
pd18[6]
p425[6]

General
MD

82/26/19
18:18 AM

AX5:MA1/HLA_3.3:5

TIL_GEGER

Encoder type selection [9999] User...

Encoder configuration effective 102088H
Rotary encoder pulse numhber 1024
Encoder inversion actual value 3H
Encoder rotary zero mark distance 1624

Channel
MD

*DC(5):HLA...
*DC(S)HLA...
*DC(S)YHLA...
*DC(S)HLA...
*DC(S):HLA...

Contral Unit
parameter

JOG

Drive +

Drive -

Select
a drive

Reset
(po)

Search

Manage
view

Drive
parameter

e Set parameter p10 to "0™:

e Save the drive object.

e Trigger an NCK reset.

Sollwertausgabe an analoge Antriebe

Entry ID: 109761423, V1.0,

10/2018

31



© Siemens AG 2018 All rights reserved

3 Commissioning

Note If you do not load any commissioning files into the SINAMICS HLA after restoring
the factory settings, you must set the parameters manually. This is procedure
described in the following section.

Select a TTL linear scale as the encoder as otherwise the commissioning wizard
cannot be completed without error. You can set the encoder via the assistant or
directly via the parameter lists.

If you use a modified encoder, you must not run the drive wizard again after
successful commissioning. If you execute the drive wizard again with an
unmodified encoder, you must make sure that you are using the correct encoder
as otherwise the encoder data will be overwritten.

3.2.7 Preassigning the SINAMICS HLA manually

The SINAMICS HLA is automatically parameterized when you load the ACX and
TEA files. You only have to perform the actions described in this chapter if you are
not using the commissioning files.

Note In this chapter, you will find out how the SINAMICS HLA is parameterized with
the commissioning files.

Note Do not change the values set by the commissioning files.

Fig. 3-32 Entering valve data

07/24/17
SIEMENS 11:39 AN N | &
..\Drives\Configuration — Valve data AX1:MX1/HLA_3.3:2/MDS0 EENLTH
ste
Input valve data: =
p205[0] Valve rated voltage 10.086 U
p206[0] Ualve transition point flow rate 16.8/%
p2e7[e] Ualve transition point voltage 10.8 % e
p208[0] Valve rated flow rate 35.008 |/ min Save valve
p209[0] Ualve rated pressure drop 35.0 har configuration
p211[0] Ualve, flow rate ratio A to B side 1.000 I
p216[0] Ualve natural frequency 150.6 Hz
p217[0] Valve damping 0.806
I
I
.
b ¢
Cancel
Next
step

Sollwertausgabe an analoge Antriebe
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Note

If controller data are calculated, a cylinder diameter of, for example, 36.5 mm for
linear and rotary axes will result in a loop gain (p1475) of approximately 6000.
The setpoints of parameter r62 resulting from this loop gain or the service display
are shown in the following figure.

Instead of the controller data calculation, use the commissioning files.

Fig. 3-33 Entering the cylinder data

B8/81/17
SIEMENS 994 1M

REEPOINT

AX1:MX1/HLA_3.3:2/MDS0 RGN
step

...\Drives\Configuration - Cylinder data

Input cylinder data:

p318[e] Cylinder piston diameter 36.5 mm
p311[e] Cylinder piston rod diameter A side 16.8 mm
p312[6] Cylinder piston rod diameter B side 16.8 mm
p313[6] Cylinder piston stroke 506.80 mm
p314[6] Cylinder dead volume A side 56.8 cm?
p315[6] Cylinder dead volume B side 50.8 cm?

[_|Manipulated variahle inversion

Safety circuit:

|| Close shutoff valve for power inhibit (PI)
[_|Shutdown control valve supply for power inhibit (P1)
|_|Valve feedback signal available

[_IInvert valve feedback signal
Note: Cancel

Valve position setpoint locked at 8 when servo solenoid valve switched on. If the option
'Close shut-off valve with disabled power' is not selected, the drive may drift.

Sollwertausgabe an analoge Antriebe
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Fig. 3-34 Entering data of the supply unit

07/24/17
SIEMENS 12:13 PM ﬁ
..\Drives\Configuration — Supply data AX1:MX1/HLA_3.3:2/MDS0 NEENLTH
Input data of supply unit:
p220 Hydraulic oil modulus of elasticity ~ 11000.0 bar
p221 System pressure 200.8 bar
n222[0] Ualve precontrol pressure 0.0 bar ]
I
I
|
.
X
Cancel
Next
step
Fig. 3-35 Entering connection data
B7/24/17
SIEMENS 1214 PM J0E
...\Drives\Configuration - Connection data AX1:MX1/HLA_3.3:2/MDS0 AL
Input connection data:
p341[0] Culinder weight ~ 300.900800 kg
p344[0] Cylinder mounting position A side 6.8°
n346[8] Line length A side 500.0 mm ]
p347[0] Line length B side 500.8 mm
p348[0] Internal line diameter 5.8 mm
I
. . I
Mounting type of cylinder
(=) on the cylinder surface _
() on the piston rod
Valve-cylinder connection configuration _
X
(«)Ualve A on cylinder A Cancel
(O Valve A on cylinder B
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Fig 3-36 Calculations

B7/24/17|
SIEMENS 1215 PM ﬁ[:—
..\Drives\Configuration - Calculations AX1:MX1/HLA_3.3:2/MDS6 UL

RAs the data have changed, new calculations are required in the drive. The necessary
calculations are already preset in the selection boxes, and can be changed if required.

| Pre-assign reference values
|| Pre—assign loop gain and natural frequencies
DeaktiVieren Sle ["IPre—assign characteristic values
alle Optionen ["IPre—assign controller values
Pre—assign limit values
The following parameters could be changed by the calculation:

Note Do not use the options "Calculate controller data" and "Calculate drive model
data" when you load the commissioning files.

Fig. 3-37 Configuring a telegram

_;é_ 231100 4 Axis M%1 HLA_3.3:2 (2), Component Encoder_9 (9):

REF.POINT! Encoder 1: Zero mark distance error. 4896.
..\Drives\Configuration - Telegram AX1:MK1 /HLH_E.H:ZIMDSB
step
Cl.-loop contr. type:
D_eak_t|V|eren [[IStiction compensation
Sie _dle > [JForce limitation
Option OMode 1

OMode 2

PROFIdrive PZD telegram: | SIEMENS telegram 166, PZD-14/20 = -

The PROFIBUS process data are interconnected with BICO parameters according to the
telegram type selected. These BICO parameters cannot be changed at a later stage.

Number of DDSs for this MDS:

Sollwertausgabe an analoge Antriebe
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Note

Fig. 3-38 Configuring the encoder assignment

Axis M¥1 HLA_3.3:2 {2}, Component Encoder_9 {9):
231100 + Encoder 1: Zero mark distance error. 4896.

Drive-axis assignment AX1:MX1/HLA_3.3:2 Drive +
Setpoint: axis ——> drive .
Drive -
AXT:MX1 ]
Actual value: encoder ——> axis aS?:IIr?:;
Encoder 1 HLA_2-5M_8.X231-Encoder_9 Measuring system I
Axis | AX1:MX1 [~]
Encoder 2 Measuring system | |v)
) -
Axis | [~]
Encoder 3 Measuring system | |~
Axis | [~
PROFINET connection
NC drive number I/0 address *
| DR1 [~] S Cancel
“Axis not assigned to a channel

When the drive files are loaded, all controllers in the SINAMICS HLA are
automatically deactivated. This condition is shown in the following figure in which
all controller parameters have the value "0".

Fig. 3-39 Drive parameters p1460[0] to p1467[0]

12/89/16
11:32AM

Drive parameters AX1:MX1/HLA_3.3:2 Drive +
p1460[0] Uelocity controller P gain A 6.800 % M

p1461[8] Uelocity controller P gain 8.8% M

p1462[8] Uelocity controller P gain B 0.88 % M Drive -
p1463[8] Uelocity controller integral time 8.0ms M

p1464[0] Uelocity controller D component smoothin... 1.86 ms M ﬁ
p1465[0] Uelocity controller derivative—action time A 0.80 ms M 2 drive
p1466[0] Uelocity controller derivative—action time 0.00 ms M I
p1467[8] Uelocity controller derivative-action time B 0.00 ms M

r1468 Uelocity controller P gain effective 0.008 % M | Search
r1469 Uelocity controller derivative-action time a... 0.00 ms M -
p1475[0] Velocity controller loop gain 3000.0 mm/U.. M

p1476[0] Uelocity controller hold integrator 8-BICO M

p1477[0] Uelocity controller set integrator value w_3.3:2:r2093.6 M|
p1478[8] Uelocity controller integrator value 8-BICO M

r1480 Uelocity controller PID output -8.81 U M

r1481 Uelocity controller P component output a.e8U M |
r1482 Uelocity controller | component output aea U M x
r1483 Ueloeity controller D component output 000U M Cancel
p1494[0] Uelocity controller integrator feedback tim... 0.80 ms M :
Uelocity controller P gain A cg”:;'r’;f

Contral Unit
parameter

General
MD

parameter
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3.2.8

3.3

3.3.1

Enabling the drive via the PLC interface

By loading the SDB for the SINAMICS HLA, the analog drives are handled in the
same way as digital drives. Set the enable signals via the PLC interface.

Table 3-1
Release Interface signal
OFF 1 X122.1/r722.0
OFF 3 X122.2/r722.1
Controller enable DB38xx.DBX2.1
Pulse enable DB38xx.DBX4001.7
Measuring system selection DB38xx.DBX1.5 or 1.6

Analog spindles on the SINUMERIK 828D

Supplementary conditions

Connection for encoder actual values

The precondition for connecting a spindle actual value encoder is an axis with
digital drive that is only equipped with one encoder. As the second encoder, a
Sensor Module, e.g. a SMC30, is connected to the Motor Module or to the
SINAMICS HLA module.

If no DRIVE-CLIQ connections are free, you can use a DMC20 or DME20 actual
value hub.

The Sensor Module is connected to the directly mounted spindle actual value
encoder. The PROFIdrive telegram of the digital drive must be configured for 2
encoder actual values. Depending on MD11240
($MN_PROFIBUS_SDB_NUMBER), the standard system data blocks of
SINUMERIK 828D support Siemens telegram 166 or Siemens telegram 136.

Functional restrictions

3.3.2

e There is no setpoint telegram for the analog spindle; this means that the
functionality based on the setpoint telegram is not available, e.g. DSC and
torque feedforward control.

e The driver software simulates the "Drive ready" signal as being set.

e Asitis not possible to access the drive parameters, the associated
functionality is restricted (e.g. spindle utilization display and automatic speed

and position controller optimization). The missing values are displayed in gray

in the "Service Overview" screenform in column Analog Spindle and the
following message is displayed: "This axis is not affected"

Connection X252 for spindle setpoints

Connect the analog spindle to interface X252 of the PPU. Depending on the
operating mode of the analog spindle, the following signals are output:

Sollwertausgabe an analoge Antriebe
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3.3.3

Table 3-2 Spindle types with output signals

Spindle type Signal name Meaning
Bipolar spindle AOQOUT Analog output +/-10 V
AGND Analog output 0 V reference signal
DOUT11 Controller enable
Unipolar spindle with separate AOUT Analog output +10 V
enable and direction signals AGND Analog output 0 V reference signal
DOUT12 Negative direction of travel (remains
set even if there is no controller
enable)
Unipolar spindle with direction- AOUT Analog output +10 V
dependent enable AGND Analog output 0 V reference signal

DOUT11 Controller enable and positive
direction of travel

DOUT12 Controller enable and negative
direction of travel

The D/A conversion of the spindle setpoint is achieved with 14-bit resolution.

Relevant machine data

Set the following machine data for the analog spindle.

Activate the analog spindles:

MD30100 ($MA_CTRLOUT_SEGMENT_NR) =0

The analog spindle for the setpoint output is activated by setting the local bus
as bus segment.

Select the operating mode of the analog spindle.

Table 3-3 Bit representation of machine data MD30134

MD30134 ($MA_IS_UNIPOLAR_OUTPUT)

Bipolar output (+/-10 V)

Unipolar spindle with separate enable and direction signals

Unipolar spindle with direction-dependent enable

Adapt the rated output voltage to the rated speed of the analog drive:
- MD32250 ($MA_RATED_OUTVAL)
- MD32260 ($MA_RATED_VELO)

If the analog spindle is operated without an actual-value encoder, you must
enter the value "0" as the encoder number.

- MD30200 ($MA_NUM_ENCS) =0

If a directly connected spindle actual-value encoder is used, you must select
actual-value acquisition type "PROFIBUS":

- Incremental encoder: MD30240 ($MA_ENC_TYPE) =1
- Absolute encoder: MD30240 ($MA_ENC_TYPE) =4

Sollwertausgabe an analoge Antriebe
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e Configure the spindle actual-value encoder as the 2nd encoder of an additional
digital drive. To do this, set the drive assignment of the actual value in the
same way as for the axis to whose Motor Module, for example, an SMC30 is

connected:

- MD30220[0] ($SMA_ENC_MODULE_NR[0]) = MD30220[0] of the digital

drive

e The input assignment of the actual value should be set to the input for the

2nd encoder on the digital Motor Module:

- MD30230[0] ($SMA_ENC_INPUT_NR[0O]) =2
e You can activate automatic drift compensation for a connected spindle actual

value encoder:
- MD36700 ($SMA_DRIFT_ENABLE)

A basic drift value is continuously entered as additional speed setpoint
irrespective of whether there is a spindle actual-value encoder:

- MD36720 ($MA_DRIFT_VALUE)

3.34 Example

Example for 3 axes and 1 analog spindle with actual-value encoder (a SMC30 as

connected as the 2nd encoder on the Y axis.)

Table 3-4 Machine data for 3 axes and 1 analog spindle

MD identifier X Y z SP Meaning
MD30100 CTRLOUT_SEGMENT_NR | 5 5 5 0 Bus segment
MD30110 CTRLOUT_MODULE_NR 1 2 3 1 Module assignment
MD30120 CTRLOUT_NR 1 1 1 1 Output assignment
MD30130 CTRLOUT_TYPE 1 1 1 1 Output type
MD30134 IS_UNIPOLAR_OUTPUT 0 0 0 0 "0" means bipolar
MD30200 NUM_ENCS 1 1 1 1 Number of encoders
MD30220[0] ENC_MODULE_NR[0] 1 2 3 2 SMC30 at the Y axis
MD30230[0] ENC_INPUT_NR[O] 1 1 1 2 Input for 2nd encoder
MD30240 ENC_TYPE 1/4 | 1/4 | 1/4 | 1/4 | Encoder type

Table 3-5 Machine data for a spindle

MD identifier SP Meaning
MD32250 RATED_OUTVAL | 80 (80% of 10 V) Rated output voltage
MD32260 RATED_VELO 3000 (at 8 V) Rated motor speed
MD36700 0 Automatic drift compensation is
$MA_DRIFT_ENABLE deactivated.
MD36710 DRIFT_LIMIT 0 Limit for automatic drift

compensation

MD36720 DRIFT_VALUE 0 Basic drift value

Sollwertausgabe an analoge Antriebe
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Fig. 3-40 Drive axis assignment

26102 ¢

Drive-axis assighment

Rzis M1 drive 1 sign of life missing

Setpoint; axis --> drive

AX1:MX1

Actual value: encoder --> axis

AX1:MX1/HLA_3.3:2

In diesem

Beispiel ist der

2. Geber auf

dem SINAMICS HLA
einer analogen
Spindel

Encoder 1 HLA_2-5M_8.X231-Encoder_9 Measuring system
Axis | AX1:MX1 ~] zugeordnet.
Encoder 2 HLA_2X202-5M_12-Encoder_13 Measuring system
s | AX4:MSP1 -]
Encoder 3 Measuring system |:|
fxis | =
PROFINET connection
NC drive number 1/0 address
\ DR 4100
“Axis not assigned to a channel
X252 pin assighment
Table 3-6
Pin Signal name NC variable Meaning
1 | AO AOUT - Analog output (voltage for analog spindle)
2 | AM AGND - Analog ground
3 IN9 DIN9 $A_IN[9] Digital NC input 9
4 | IN10 | DIN10 $A_IN[10] Digital NC input 10
5 IN11 | DIN11 $A_IN[11] Digital NC input 11
6 IN12 | DIN12 $A_IN[12] Digital NC input 12
7 M4 MEXT4 - Ground for pins 3 ... 6
8 P3 P24EXT3 - +24 V power supply
9 | 09 DOUT9 $A_OUTI[9] Digital NC output 9
10 | O10 | DOUT10 $A_OUT[10] | Digital NC output 10
11 | M3 MEXT3 - Ground for pins 9,10,12,13
12 | O11 | DOUT11 - e  Without analog spindle:
Digital NC output 11
e With analog spindle:
Controller enable for analog spindle
(in accordance with
MD30134 $MA_IS_UNIPOLAR_OUT
PUT)
13 | 012 | DOUT12 - e  Without analog spindle:
Digital NC output 12
e With analog spindle:
Controller enable for analog spindle
(in accordance with
MD30134 $MA_IS_UNIPOLAR_OUT
PUT)
14 | M3 MEXT3 - Ground for pins 9,10,12,13

Sollwertausgabe an analoge Antriebe
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4 Worth knowing

4.1 Address space and telegrams of the system data block
(SDB)

Table 4-1 Special SDB for the SINAMICS HLA of the SINUMERIK 828D

PPU2xx Number | Number Drive telegram Input Output
SDB name of of addresses addresses
Internal version analog DRIVE-
axes CLiQ
axes
1 SINAMICS HLA with telegram 166:
PPU28x/PPU26x 2 3 Tel. 166 PZD-14/20 4100 ... 4139 4100 ... 4127
SDB80_1HLA/ Tel. 166 PZD-14/20 4140 ... 4179 4140 ... 4167
SDB60_1HLA Tel. 136 PZD-15/19 4180 ... 4217 4180 ... 4209
99.02.00.05 Tel. 701 PzZD-2/5 6748 ... 6757 6748 ... 6751
Tel. 136 PZD-15/19 4220 ... 4257 4220 ... 4249
Tel. 701 PzZD-2/5 6772 ... 6781 6772 ... 6775
Tel. 136 PZD-15/19 4260 ... 4297 4260 ... 4289
Tel. 701 PZD-2/5 6796 ... 6805 6796 ... 6799
Tel. 391 PzZD-3/7 6500 ... 6513 6500 ... 6505
Tel. 370 PZD-1/1 6514 ... 6515 6514 ... 6515
PPU24x 2 2 Tel. 166 PZD-14/20 4100 ... 4139 4100 ... 4127
SDB40_1HLA Tel. 166 PZD-14/20 4140 ... 4179 4140 ... 4167
99.02.00.05 Tel. 136 PzZD-15/19 4180 ... 4217 4180 ... 4209
Tel. 701 PZD-2/5 6748 ... 6757 6748 ... 6751
Tel. 136 PzZD-15/19 4220 ... 4257 4220 ... 4249
Tel. 701 PZD-2/5 6772 ... 6781 6772 ... 6775
Tel. 391 PZD-3/7 6500 ... 6513 6500 ... 6505
Tel. 370 PZD-1/1 6514 ... 6515 6514 ... 6515
2 SINAMICS HLA with telegram 166:
PPU28x/PPU26x | 4 2 Tel. 166 PZD-14/20 4100 ... 4139 4100 ... 4127
SDB80_2HLA/ Tel. 166 PZD-14/20 4140 ... 4179 4140 ... 4167
SDB60_2HLA Tel. 166 PZD-14/20 4180 ... 4219 4180 ... 4207
99.02.00.06 Tel. 166 PZD-14/20 4220 ... 4259 4220 ... 4247
Tel. 136 PZD-15/19 4260 ... 4297 4260 ... 4289
Tel. 701 PzZD-2/5 6796 ... 6805 6796 ... 6799
Tel. 136 PZD-15/19 4300 ... 4337 4300 ... 4329
Tel. 701 PZD-2/5 6820 ... 6829 6820 ... 6823
Tel. 391 PZD-3/7 6500 ... 6513 6500 ... 6505
Tel. 370 PzZD-1/1 6514 ... 6515 6514 ... 6515
PPU24x 4 1 Tel. 166 PZD-14/20 4100 ... 4139 4100 ... 4127
SDB40_2HLA Tel. 166 PZD-14/20 4140 ... 4179 4140 ... 4167
99.02.00.06 Tel. 166 PZD-14/20 4180 ... 4219 4180 ... 4207
Tel. 166 PZD-14/20 4220 ... 4259 4220 ... 4247
Tel. 136 PZD-15/19 4260 ... 4297 4260 ... 4289
Tel. 701 PZD-2/5 6796 ... 6805 6796 ... 6799
Tel. 391 PZD-3/7 6500 ... 6513 6500 ... 6505
Tel. 370 PzZD-1/1 6514 ... 6515 6514 ... 6515
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41.1

SIEMENS

Installation instructions of the special SDB.

SINUMERIK 828D

Configuration instructions
GIV4.7SP2HF1, SDB for Retrofit HLA (for analog drives)

Usage with following SW products

Date 19.01.2016
Version V01

Export versions
Software on CF card

Order No.

For hardware

| 6FCS835-1GY40-4YAD
GFCSEIS-2GY40-4Y AD

E TURNING;EXFORT SOFTHWARE
MILLING; EXFORT S0FTI

PFPUZ40.3241.3
FPUZ40.3241.3

GFCSH34-1GY 40-4Y AD

TURNING;EXPORT SOFTI

PPUZAD.3261.3

| 6FCS834-2GY40-4YAD
GFCSEII-1GY40-4YAD

MILLING;EXFORT SOFTI
TURNING; EXFORT S0FTI

PPLZ6D. 3
FPUZED.3

GFCSHII-2GY40-4Y AD

3¢EXPORT SOFTI

PPUIRO.1/2H13

6 FOCS836-1GY40-4Y A
GFCSEI6-2GY40-4Y AD

i advanced: EXP

PPUZED.IIHL3
PFPUZED. 32813
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1  Analog drives With 828D ..ot e 1
1.1 Configuration 1
2 PrecoNMitiOnNS ... ciecceescecerei e s s e s snese sera e s e s s sms e e s ss s nans e ananesanan e snrann 2
2.1 Hardware 2
3 Installation of SDB .......cocerimsrsmmisnismmsnmssssnsssssssssnssnsssssassssasssssssannssnsssssasnsssnass aass &
3.1 Download from Pridanet 2
3.1 Upgrading the PPU 2
3.2 Activation of SDB 3
3.3 Check Version Screen 3
4 Important NOtesS.......ccivimiiimiisrsrsisisisisssssssisssssssssss sessssssssssssssssanassanssssrasasssnss s annns e
4.1 Deleting SDB 3
4.2  Archiving SOB 3
1 Analog drives with 828D
1.1 Configuration
Requirements
Please observe the following preconditions when configuring:
*  An HLA Modul with a SINUMERIK 828D is only possible with additional SDB
(Systermn Data Blocks) loaded into the SINUMERIK 828D. This SDB-file can be
downloaded from PridaNet.
* No additional Simatic STEP7 configuration is necessary
* for technology TIM , PPU24x.3, PPU26x.3, PPU28x.3
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4 Worth knowing

SINUMERIK 828D Date 19.01.2016
GIV4.7SP2HF 1, SDB for Retrofit HLA Version V01

2 Preconditions

21 Hardware
* The HLA Modul is a SINAMICS component and will be connected via DriveCLIQ

3 Installation of SDB

3.1 Download from Pridanet
+ Depending of technology and number of HLA-modules, following files need to be downloaded:
o SDB-828D Retrofit THLA Turning
o SDB-828D Retrofit ZHLA Turning
o SDB-828D Retrofit THLA Milling / Grinding
o SDB-828D Retrofit 2HLA Milling / Grinding

3.1 Upgrading the PPU
* The *.tgz file should be copied to a user CF or user USB data carrier.

+ Booting the PPU

o Press the select key | ®* | when message appears: “please press SELECT key to enter into
startup menu”.

o To open the advanced startup menu, press the following keys one after the other:
Menu return key A == HSK2 (horizontal SK2) => VSK2 (vertical SK2)
o Select the menu item, "Install software update/backup”

= Perform the installation corresponding to the dialog.

© Siemens AG 2013 IDTMC R&D 51 Page 2 of 3
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4 Worth knowing

SINUMERIK 828D Date 19.01.2016
GIV4.7SP2HF 1, SDB for Retrofit HLA Version V01

3.2 Activation of SDB
« MD11241=2

3.3 Check Version Screen

s After start up the PPU select “Diagnostics == Version == OEM applications => SDBxx == Details
at the HMI to open the version screen

+ The SDB is successful installed if the first line shows the name “SDBxx_yHLA" and the internal
version will be shown as “99.02.00.0z"

... 40;60:80 -> all 3 SDBs for PPU24x/26x/28x are installed
Yoo 1:2 -> 1: 1HLA-module; 2: 2HLA modules
Z... 56 -> 5. 1HLA-module; 6: 2HLA modules

4 Important Notes

4.1 Deleting SDB
From SW4.7SP1 onwards, an additional loaded SDB can be disabled or removed (deleted).
To disable -= set MD11241=0
To delete -> System CF Joem/sinumerik/
delete the files oem_sdb40.cfs, oem_sdb60.cfs and oem_sdb80.cfs and reboot the system again.

4.2  Archiving SDB
From SW4.7SP1 onwards, an additional loaded SDB will be saved by series startup file.

© Siemens AG 2013 IDTMC R&D 51 Page 3 of 3
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4 Worth knowing

Important machine data and parameters for a

SINAMICS HLA

Table 4-2 Machine data used in SINAMICS HLA

Machine data/parameters

Comment

MD 31030
$MA_LEADSCREW_PITCH

This machine data must correspond to the
value of the actual spindle pitch of the ball
screw mounted on the linear axis. The
default value is 10 mm.

The value entered here has no significance
for rotary axes.

MD 31000
$MA_ENC_IS_LINEAR[N]

This machine data is set by the
commissioning wizard. On rotary encoders,
the value of the machine data is "0".

On linear encoders (glass scale), the value
is "1".

MD 32640

$MA_STIFFNESS_CONTROL_ENABLE

DSC always has the value "0".

$MN_DRIVE_TELEGRAM_TYPE

MD11241 The value of this machine data must be set
$MN_PROFIBUS_SDB_SELECT to "2".
MD13060 After the axes have been assigned via the

drive wizard, the telegrams in machine data
MD13060 are set to "166".

p0405
Square wave encoder, tracks A/B

If a TTL encoder is used, the level
monitoring (p0405) is set to "F Hex" by the
commissioning file.

Zero mark distance

p0404 In parameter p0404, bit 13 "Irregular zero
Encoder Conﬂguration active mark" is set by the commissioning file.
p0424 The value of this machine data must be set

to the distance between 2 zero marks of the
measuring system.

Cylinder path per encoder revolution

pl475 A tachometer can be calibrated at the

Loop gain converter (tacho potentiometer) or in p1475.
p0218 When commissioning the HLA-ANA drive
Cylinder safety configuration with the drive wizard, p0218 must be "0".
p4631 On linear axes, the value of this parameter

must correspond to the actual leadscrew
pitch defined in MD32030.

In the case of rotary axes, the value is
always 10000 pm.

p2144
Motor blocking monitoring

1-BICO

Sollwertausgabe an analoge Antriebe
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4 Worth knowing

4.3 Abbreviations

Table 4-3
No. Abbreviation Term
1. PPU Panel Processing Unit
2. SDB System data block
3. TGZ Data backup file, type TGZ
4, DSC Dynamic servo control
5. TTL Incremental encoder
6. SSI Absolute encoder
7. ANA Analog drive
8. HLA Hydraulic Linear Actuator
9. BICO Analog drive
10. EnDat Encoder interface
4.4 Homing an axis

On analog drives, an offset can be formed in the speed setpoint or in the speed

actual value supplied by the tachometer generator of the motor that changes as a

function of the temperature. As a result, a following error when the axis stops

cannot be completely eliminated.

If this following error is larger than machine data "Exact Stop", the axis travels at its

reference point positioning velocity toward the "Output Cam" reference point. As

soon as the output cams are reached, the axis reverses, travels to the 0 mark and
decelerates to the value set in machine data MD35xxx.

Alarm "Reference point approach was interrupted" is output. You can avoid this
alarm calibrating the drift on the drift potentiometer of the analog drive to "0",
calibrating the drift to "0" with Mdxxx, or increasing the exact stop window.
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4.5 Example for converting a pulse number of an encoder
into a grating constant of a glass scale

Note Because the rotary encoders are able to function, conversion with SW 4.8 is not
necessary.

Assumption 1
A rotary encoder with 2500 pulses/revolution mounted on a
ball screw with a 10 mm leadscrew pitch.
2500 pulses therefore correspond to 10 mm or 10000 pm.

10000 pm / 2500 pulses correspond to a distance of 4 um per pulse. These 4 um
are the calculated grating constant of a glass scale.

If the pulse number is twice this value, then the grating constant is half as large.
If the pitch of the ball screw is half as large, the grating constant is half as large.

Assumption 2

A rotary encoder with 1024 pulses/revolution is mounted on a ball screw with a
10 mm leadscrew pitch.

1024 pulses correspond to 10 mm or 10000 pum
10000 pm / 1024 pulses correspond to a distance of 9.765625 um per pulse.

To avoid rounding errors when calculating the distance, use the encoder as rotary
encoder in the axis machine data and do not convert to a scale. Alarms are ruled
out because MD13060 = 6 hex.
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5 Appendix

5
5.1

Appendix

Service and support

Industry Online Support

Do you have any questions or need assistance?

Siemens Industry Online Support offers round-the-clock access to our entire
service and support know-how and portfolio.

The Industry Online Support is the central address for information about our
products, solutions and services.

Product information, manuals, downloads, FAQs and sample applications — alll
information is accessible with just a few mouse clicks at:
https://support.industry.siemens.com/

Technical Support

The Technical Support of Siemens Industry provides you with fast and competent
support regarding all technical queries with many customized portfolio elements
— From basic support up to individual support contracts.

Use the following Web form to send queries to Technical Support:
https://www.siemens.com/industry/supportrequest

SITRAIN = Training for Industry

With our globally available training courses for our products and solutions, we
provide you with practical support through innovative learning methods and with a
customer-specific, harmonized concept.

For more information on our various training courses as well as their locations and
dates, go to:
https://www.siemens.com/sitrain

Service portfolio

Our service portfolio includes the following:
e Plant data services

e Spare parts services

e Repair services

e On-site and maintenance services

e Retrofitting and modernization services
e Service programs and contracts

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

Industry Online Support app

With the "Siemens Industry Online Support" app, you can obtain optimum support,
even when you are on the move. The app is available for Apple iOS, Android and
Windows Phone:

https://support.industry.siemens.com/cs/ww/en/sc/2067

Sollwertausgabe an analoge Antriebe
Entry ID: 109761423, V1.0, 10/2018 48


https://support.industry.siemens.com/
https://www.siemens.com/industry/supportrequest
https://www.siemens.com/sitrain
https://support.industry.siemens.com/cs/sc
https://support.industry.siemens.com/cs/ww/en/sc/2067

© Siemens AG 2018 All rights reserved

5 Appendix

5.2

5.3

5.4

Application support

Siemens AG

Digital Factory Division
Factory Automation
Production Machines

DF FA PMA APC
Frauenauracher Strasse 80
91056 Erlangen, Germany

mailto: tech.team.motioncontrol@siemens.com

Links and references

Table 5-1

No. Topic

\1\ Siemens Industry Online Support
https://support.industry.siemens.com

\2\ Link to the entry page of the application example
https://support.industry.siemens.com/cs/ww/en/view/109761423

Change documentation

Table 5-2
Version Date Change
V1.0 10/2018 First edition
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