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Start of Production Swivel chair
gas springs in October 2005

100% Capacity Production

since February 2006 Swivel chair
since March 2011 Powerise
since 2013 BOL

start 2016 LOM + DAEM

Total production

7,2 Mio units Gas Springs FY
15/16

1,8 Mio units Powerise FY 15/16

Headcount — January 2017:
over 1150 pers.
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11 years of continuous
growth and excellency
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The Equipment and Process department

- 2010-3 ‘automation englneers

- 2017 — 25 engineers on several areas
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National Instruments in Stabilus
- Components Testing machines = Final Testing machines (EOL-s)
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Servodrives master slave control from LabView
- Bachelor degree project of internship student

- Movements control request, of the platform in a sinchronous mode.
- Using Bosch Rexroth high level controllers with external configuration.

- The chalange is to make the configuration from LabView using a PXI platform.

Nishomers | STABILUS


Videos/PM5A0389.MOV
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Synchronous motion means a master slave
control mode.

Standard in the company, but using Siemens
PLCs

Assembly machines applications and material
deforming processes

Not feasible for testing machines which needs
real time control and measurements

From this needs came the option to use Bosch
Rexroth motor controllers together with NI PXI in
a special master-slave mode



NI PXI-E 1082

Communication types standards

y ‘ ;
Inan-n‘ve c ACtU al :
’i,' Motor AC - Maser = ProfiBUS — from PLC to the master motor controller.
LN = Sercos — between the motors controllers
— A
= Future:
- = ProfiNET — from PXI to the master motor controller.
"":’;” i - Sercos — between the motors controllers
Retoa Saccos : T — e —e———
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Buskonfiguration 1

[sf@]=]

(1) DF_PROF |

1
| masTeR

Slave: (10) IndraDrive RX05

Device path:  Profibus DP\Drives\RexrothtIndraDrive RX05

Slot l CFG data I Order humber/ designation I Input address ~ »
1 0=00 ParamCh not used

2 0x00 F-Modul not used

3 0:D9 Input 10 Words 0.19

4 0:E9 Output 10 Words

5 0x00 F-Modul not used

6 0:D9 Input 10 Words 20..39

7 0xE9 Output 10 Words =
<« »

Data Channel Realtime input (AT) | Real-time output [MDT]_

Length of parameter channel
Length of cyclic realtime channel

Length of cyclic command channel

Signal status word

0 Byt
20 | Byte
20 Byte

Signal control word
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- ProfiBUS communication using Comsoft DF Profi

module attached to PXI
controller of master motor

chassis and the

- To receive and send all the parameters that we

needed, we configured a 20 bytes signal for
receiving data and 20 bytes for sending data

- The communication was defined in both devices,

the PXI| and the Bosch Rexroth controllers



Parameters configuration

 OQutput parameters in the
Servo definition s

Field bus diagnostic

Data Ehann;" Realtime input (AT) | Realtime output (MDT) | Signal status word Sianal control word
Profile type: elyj configurable mode B I y Activate profile type
. No. | Configlist cycl |
 Feedback option of the 2 Somst o
p I 2 5-0-0051 : Pos eedback value

3/5-0-0330 : Di
4/5-0-0013: Cla

servo diagnose and status
parameters

5500144 Sig
6 P00135 : Po

e Similar input parameters in
the LabVIEW
communication VI definition.

F.ll1.1Y.U.1U.Hmlilllluit”lll!”l#
I X

i
[{Disabled ~]
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Parameters configuration

« Output PXI control parameters,
which include:
* new position
* speeds
» force limits ——
» The most important parameter:
« control word
« Similar input parameters in the ) |
Servo controller on e
communication area. n [diorsann e

0259

1500145
5 500092
6 P-04025:
750

8-
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Bit
o

9/8

12

13

14

15

See also Functional Description "Supported Profile Types"
Structure ¢

Designation/function

Command value acceptance
Upon a change (S-0-0348, bit 0)
- a positioning block is activated, or
- the command position is applied.

Operating mode setting
0->1: Change to operating mode
1->0: Change to parameterization mode

Moving to zero (S-0-0148)
0->1: Start homing command "C6"
1->0: Exit homing command "C6"

Absnlma / relative (8-0-0346, bit 3) (only effective when using "Positioning
0: 282, Positioning command value” is processed as absolute target position in the drive
262, Positioning command value® is processed as relative travel path in the drive

block change (S-
0: "$-0-0282,
1:

Clear error ($-0-0099)
0->1: Start error clearing command "C5"
1->0: Exit command "CS"

/jogging (S-0-0346 bit 2 + $-0-0346 bit 1)
Positioning activated by:
00: Positioning active, started by changing bit 0
Positioning aborted by: O
01: Infinite travel in positive direction (jog+)
10: Infinite travel in negative direction (jog-)
11: Stapping the axis (positioning stop)

Command operation mode (with SERCOS: S-0-0134, bit 8... 9)
00: Primary operation mode

01: Secondary oper. mode 1 (e.g., jogging)

10: Secondary oper. mode 2

11: Secondary oper. mode 3

IPOSYNC
Interpalator clock (only in cycl. pos. control): Toggles when new command values are transmittec

Drive Halt (P-0-0116, bit 13)
0-> 1: Drive start
1-> 0: Drive Halt, i.e., the drive is immediately decelerated (speed command value reset!)

Drive enable (P-0-0116, bit 14)
Irrespective of P-0-4077, bit 14 of "P-0-0116" is automatically set internally as soon as field bus

Drive ON (P-0-0116, bit 15)
0->1: Drive enable
1->0: Best possible deceleration according to "P-0-0119"

8-15

0-7
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value" (5-0-0282))

bit 5) (only effective when using "S-0-0282, Pasitioning command value"
Positioning command value" is only applied after the last active target position was reached
282, Positioning command value” is applied immediately on toggling of command value acceptance

) = = |
B |

e R

Parameters configuration

Control word

configuration of the bits used to
control the servo drive motion

type

available from the LabVIEW
function depending on the needed
status of the servo



9/8 Command operation mode (with SERCOS: S-0-0134, bit 8... 9) Op eratl n g m O d eS

00: Primary operation mode

01: Secondary oper. mode 1 (e.g., jogging)

10: Secondary oper, mode 2
Secondary oper, mode 3 Gl i Rt 61 [ )

(5] Primary oper. mode

() Second. oper. made 1 Drive-intemal interpolation lagless, encoder 1 v [j
O Second. oper. mode 2 |Velocily control v (7]
\ () Second. oper. mode 3 | Phase synchronization lagless, encoder 1, virtual master asis v E]
, Control word
O Second. oper. mods 4 |Velocily control v [Z]
() Second. oper. mode 5 \}elgcily control v B
© Second oper.mode & | Velacity cortrol ¥ (2] . . .
, - Bites 8 and 9 switch the operating
() Second. oper. mode 7 | Velacity control v
modes of the servo

- We have configured the operating
modes in Bosch Rexroth controller

- Manual
- Automatic send to position
- Master Slave

‘7 NATIONAL
, INSTRUMENTS'



Control word Master

[ Set values

Control word Slave

R

Direction of rotation choice

7/6 Positioning/jogging (S-0-0346 bit 2 + S-0-0346 bit 1)

™

Positioning activated by: O

00: Positioning active, started by changing bit 0
Positioning aborted by: O

01: Infinite travel in positive direction (jog+)
10: Infinite travel in negative direction (jog-)
11: Stopping the axis (positioning stop)

NATIONAL
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Operating modes

Control word — manual

rotation direction is chosen using bit
6 and 7

in the same time the operation mode
should be “positioning mode” for
manual jogging



Operating modes

Control word — set position
Automatic
Interpolation Target position - Movement to a selected position in the work
range, is made with “interpolation mode” and
sent the value

-H [5] "Seteaza Pozitia 2": Val\e Change 'H |

({ks]
ILE]
(LF]
(LE]
(k]
a
||ia)
(LE
|3
ILF]
ILF]
ILE]
|
(LF]
[ F]
L]

HERHERHEEREEEERE)
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- LabVIEW program is based on a
state machine structure waiting for a
command from the user interface
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Speed and torque are also sent from
LabVIEW program




User interface

Platforms movement

simulation
» Real position feedback

= User friendly interface
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Next Steps

Next steps of the will be upgradi g from Proleus communication to

Profinet for a fa data exchange
/ /Thank you! |
/ o
Daniel Nema dnema@stabilus.com
/ ‘Madalin $banca msbanca@stabilus.com
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http://www.stabilus.com/

Stay Connected During and After NIDays

QD ni.com/niweekcommunity
K facebook.com/Nationallnstruments
] twitter.com/niglobal

@3 youtube.com/nationalinstruments



