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IndraDrive - Safe Motion S4

1 Inledning

Snabbguiden &r en kortfattad hjalp for att komma igang med att koppla in och parametrera
sakerheten i servon med S4-option for firmware 18 eller hogre.

Med integrerad sdkerhet S4 uppfylls, vid encoderberoende funktioner, kraven for ISO
13849-1 Kategori 3, PL d och for IEC 62061 SIL2. For icke encoderberoende funktioner
uppfylls kraven for ISO 13849-1 Kategori 4, PL e och for IEC 62061 SIL3.

OBS: Det ar viktigt att alla delar i maskindirektivet 2006/42/EG foljs och att en riskanalys
enligt ISO 12100 utforts innan sakerheten tas i drift. Beakta dven standard ISO 13849-1 for
hela ditt funktionssdkerhetssystem.

1.1 Rekommenderad dokumentation

» Integrated Safety Technology “Safe Motion” (MPx-18 and above) (R911338920)
» Rexroth IndraDrive MPx-16 to MPx-21 and PSB Diagnostic Messages (R911326738)

Dessa manualer kan hamtas fran www.boschrexroth.com/mediadirectory.

1.2 Service och support

For att fa service och support finns féljande telefonnummer att anvanda:

Mandag - fredag kl 0800-1630
Bosch Rexroth Sverige
08-72791 60

Ovrig tid
Service-Hotline Tyskland
+49 (0) 171 333 88 26
+49 (0) 172 660 04 06

Bra att ha tillhands nér ni ringer supporten for att fa snabbare assistans (relevant
servoparameter inom parentes):

» Kraftdel HCS02.1E-W0012-A-03-NNNN (se S-0-0140)

» Kontrolldel CSHO1.1C-PB-ENS-NNN-NNN-NN-S-NN-FW (se P-0-1520)

» Firmware FWA-INDRV*-MPH-05V12-D5-1-NNN-NN (se S-0-0030)

» Komplett motorbeteckning t.ex. MSKO30B-0900-NN-M1-UGO-NNNN (se S-0-0141)
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2 Inkoppling

Det finns framforallt tva olika mojligheter att koppla in sakerheten. Antingen via saker buss
"ClIPSafety over sercos” eller via diskreta signaler. For inkoppling av diskreta signaler anvands
en sakerhetsmodul HSZ01 for varje zon. Den kopplas sedan till kontrollkortet pa servona via

en lokal kommunikationsbuss.

2.1 Pinkonfiguration HSZ01

Det gar att valja mellan 8st "Safe motion”-val via 8st dubbelkanaliga signaler pa plint X41. Via
X44 kan dynamiseringsutgangar kopplas nar passiva sakerhetskomponenter anvands samt
t.ex. kvittering att alla servon i sdkerhetszonen befinner sig i sdkert lage. Den lokala
busskommunikationen X42, X43 kopplas till varje servo. Den maste ringkopplas det vill sdga

IndraDrive - Safe Motion S4

fran sista servo tillbaka till X42. Max antal enheter i en zon ar 26st.

View Conneciion point | Descripiion
P XS1 {_‘]7 %51 Shield connection
LEY Digital inputs
x42 Communication, input
x43 Communication, output
X44 Digital outputs:
Control voltage supply connection
@ Equipment grounding conductor
H2 (LED) Status display (bicolor LED)
DEI0NE24DT nndes
Tab. 17-3: Connection Points

Att tanka pa: For “"Safe Motion” (t.ex. “Safe limited speed”) kravs alltid att 2st ingangar
(oftast dubbelkanaliga) kopplas in, d.v.s. en for ”Safe stop” och en for ”Safe limited speed”.
Vid ytterligare ”"Safe Motion”-funktioner kopplas dessa lampligast pa nastkommande

ingangar. Se appendix for ”state machine” diagram.
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IndraDrive - Safe MotionS4 5

Connection | Signal name Function Input palr Technical data
1.1 In_1 Input 1/ Dyn_Ch1 1 See chapter 17.7.1 "Digital Inputs
12 2 Input 2 / Dyn_Ch2 (Safety Technolog;;gOptiuns]" on page
13 In_3 Input 3 / Dyn_Ch1 2
14 In_4 Input 4 / Dyn_Ch2
15 In_5 Input 5/ Dyn_Ch 3
16 In_6 Input & / Dyn_Ch2
1.7 In_7 Input 7 / Dyn_Ch1 4
18 In_8 Input 8 / Dyn_Ch2
21 In_8 Input @ / Dyn_Ch1 5
22 In_10 Input 10 Dyn_Ch2
23 In_11 Input 11/ Dyn_Ch1 6
2.4 In_12 Input 12 / Dyn_Ch2
25 In_13 Input 13/ Dyn_Ch1 7
26 In_14 Input 14 / Dyn_Ch2
27 In_15 Input 15/ Dyn_Ch1 8
28 In_16 Input 16 / Dyn_Ch2
Tab. 17-5: Function, Pin Assignment, Properties
Funetion Connec- | Signal name | Technical data
tion
Power supply 2.1 24V Voltage: DC19.2 . 30V 1
Power supply 11 o Reference potential of power supply
Cutput zone error channel 1 17 SZE_Ch1 . High at both outputs:
Qutput zone error channel 2 27 SZE_Ch2 All users are without error
. Low at both outputs:
At least one user has an error
See also 2) and chapter 17.7.2 "Digital Outputs (Safety
Technology S Options)” on page 227
Cutput zone safety channel 1 18 SZA_Ch1 . High at both outputs:
Qutput zone safety channel 2 2.8 SZA_Ch2 All users are safe
. Low at both outputs:
At least one user is not safe
See also 2) and chapter 17.7.2 "Digital Quiputs (Safety
Technolegy S Options)” on page 227
Cutput safe door locking channel 1 19 SDL_Ch1 Output pair for controlling a door locking device.
Output safe door locking channel 2 249 SDL_ch2  |When the door latch is correctly controlled,
SDL_Ch1 =High and SDL_Ch2 = Low.
See also chapter 17.7.3 "Digital Outputs (Safety Tech-
nology S Options, SDL)" on page 229
Diynamization output channel 1 12 OYM_Ch1  |One output pair for dynamization of the external wiring.
Dynamization output channel 2 9.9 DYN_Ch2 To simplify the wiring, the connection of the output pair
Diynamization output channel 1 13 DYMN_Chi exists several times. .
See also 2) and chapter 17.7.2 "Digital Outputs (Safety
Diynamization output channel 2 23 DYN_Ch2 | Technology S Options)” on page 227
Diynamization output channel 1 14 OYMN_Cht
Diynamization output channel 2 24 DYN_Ch2
Diynamization output channel 1 15 OYN_Ch
Dynamization output channel 2 25 DYN_Ch2
Diynamization output channel 1 16 OYMN_Cht
Dynamization output channel 2 26 DYN_Ch2
1) When the door locking device requires a tighter tolerance of

the voltage, the power supply unit used must comply with the
tolerance of the door locking device.

2) When a relay is used, the minimum withstand voltage of the re-
lay must be > 2 V (2 V = maximum output voltage OFF of the
digital output).

Tab. 17-7: Function, Pin Assignment, Properties
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IndraDrive - Safe MotionS4 6

2.2 Inkopplingsexempel

Nedan visas inkopplingsexempel dar dynamisering sker antingen via en aktiv
sakerhetskomponent eller via sdakerhetsmodulen nar en passiv sakerhetskomponent
anvands. Dynamisering innebar att signalen gar Iag en kort stund for att kunna upptacka
statiska fel som uppkommit i sdkerhetskretsen (t.ex. kortslutning eller fel pa komponenter).
Ingangarna skall vara NC/NC-kopplade.

X44:1.2
Xdd: 2.2
X111
. ] Passive) X112
safety unit
e
K41 27
-/ Xd41:2.8
b il ﬁ,‘\ "
DFLOCE1Z wO
Fig. 5-3: Dynamization in the case of selection via 3 passive safefy umt
Active safety unit Xdd:1.2

(&. 0. light curtain, safety PLC)

Xa1: 27
)

X41:28
)

DEROOET A w01

Fig. 5-2- Dynamization fn the case of selection via an active safety unit

Vid aktiv sakerhetskomponent kravs att dynamiseringen halls inom vissa standardramar
enligt nedan figurer.

omeamenn | [\ L
Dynamization B 5 |_| |_| |_| I_I |_| L

Ip

e A

MR AT Th

Fig. &-1: Example of dynamized seleclion signals
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IndraDrive - Safe MotionS4 7

Limit value Explanation
toy ey = 1 M5 Maximum low fime of the test pulse
termin=0ms Minimum low time of the test pulse
_ aximum delay selection signals for selection or
tul=1s Maxi delay of the selection signals for selecti
= deselection
toin =t /=90 % Minimum sampling ratio of the selection signals

fomas = tpn { o = 100 % Maximum sampling ratio of the selection signals

t2ounce = 400 ms Maximum bounce time for a selection or deselection
. Phase shift of the test pulses on both channels: No re-

P=- quirement

1) Only applies to dual-channel selection

Tab. 5-1: Limit values of the dynamization pulses of the OS50 oulputs

Illustration av hur inkopplingen kan se ut:

CSx02 CSx02
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Sakerhetsfunktionerna mappas sedan upp i varje servo, se kapitel 3.
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3 Konfigurering och parametrering

Nedan konfigurering och parametrering gérs med mjukvaran Indraworks och hjalper dig som
maskinbyggare att félja de standarder som finns pa ett enklare satt. Den innehaller bade
grundinstallningar men &dven verifiering och validering, en sa kallad “Machine acceptance
test”.

3.1 Grundinstallningar

1. Sakerheten ar aktiverad vid leverans. For att kunna utfora igangkorning av axeln innan
sakerheten ar inkopplad kan detta goras genom att aktivera ”“Enable Functionally”.
Hogerklicka pa Safe Motion eller klicka pa “Functional Enabling” under
”Commissioning”.

é ......... Ih Comm Lock SM
........... ’ i|-|3|-|£;5 SMO Password
........... b -
___________ b | Enable Functicnally
I Activate SMO
EIE [? Load Defaults Procedure for SMO
........... b Activate SMO Configuration Mode (SCM)
-2 SMC Diagnostics
-2 Diagn Vo PP | Wi e
-3 Servig Non-Verified Parameters
""""""" B Probe m Find element...
Fe---|3) Optimization = |

o

2. FOr att starta parametrering av sakerhetsfunktionerna, klicka pa ”Activate SMO” eller
klicka pa ”Initial commissioning”. Ett Ildmpligt I6senord maste skrivas in.

[ E SafeMation (Mot active, functionally blocked): default

=)=y Commissioning

----------- b Functional Enabling
----------- b Intial Commissioning...
----------- b Seral Commissioning...

Ej@ Configuration
[Ty Parameterization
........... F‘ feis Validation
........... b. Saf ot F

[ Zy Machine Acceptance Test
-5 Diagnostics
F-eeree] h Service

(]

3. Folj sedan de olika stegen under ”Initial commissioning”. Skriv in ett unikt namn foér
sdkerheten pa aktuell axel. Nar detta ar gjort maste ratt axel identifieras med
knappen “Identify Safe Motion”.

Att tinka pa: Varje dndring maste kontrolleras en extra gang och verifieras med

knappen “Apply”. Ar det flera parametrar som dndrats maste man scrolla ner och
kontrollera alla parametrar.
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SafeMotion: default - Initial Commissioning Wi
Step 2 of 53
Basic Settings:

Assign SMO Auds Identifier

Attention:

Make sure that the identification is not camied out simuttanecusty for more than one ads in the entire safety-related installation!

The SMO axis identifier is assigned in 3 steps:
1. Enter SMO axis identfier and transmit it to the drive by means of "Write Axis [dentifier” button.

- The SMO ais identfier must unequivocally identify the machine ads in the entire safety-related installation.
- The SMO axis identifier and the SMO password must not be identical.
- The SMO ads identfier must consist of at least 3 characters.

2. Verify SMO ads identifier.

3. |dentify the axis via the "ldentify SafeMotion” button.

Ads: | Ads_1 [1] Avis]

SMO ads idertifier: | Safetyfds1

Write fuds ldentifier dentify SafeMotion

Verification Display

Property Value
Safetylods

Proposed axis identifier

<< Back Next > Cancel

Konfigureringen startar med att verifiera encoder och skalningsdata.

Om det ar mer an en drive i zonen, valj om axeln ar sakerhetsslav eller
sakerhetsmaster. Master ar alltid den drive som ar sist i slingan och precis fore
HSZ01-modulen. Ar det en standalone-enhet vilj ”Axis is zone master”.

SafeMotion: default - Initial Commissioning Wi
Step 9 of 52
Configuration:

Safety Zone and Door Locking

If there are several axes in a danger zone at a machine, they can be combined in a safety zone. The safety of the entire safety zone is
monitored by a zone master. As an option, this master can directly control a safety door locking device connected to the safety zone module

Az s zone node] hd ] Diagnostics

Pods is zone master

_ Pods is zone node
LT ois acknowledges safety independently {no zone node)

Verification Display (%) Refresh () Apply

=

Bosch Rexroth AB
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IndraDrive - Safe Motion S4 10

6. Val av dubbel eller enkelkanaliga insignaler pa HSZ01-modulen gors i step 10.

\
st o o werd S

Step 10 of 52
Configuration:
Safety Zone Module

The input signals of the safety zone module can be evaluated in single form (SIL 2, PLd Cat. 3) or pairwise (SIL 3. PLe Cat. 4) l
Evaluation of the inputs Safety Zt Module Evaluation of the inputs
Single Pairwise Single Pairwise
X41
® kR LA 1 R ®
@ pair 1 12|22| pars
@ Input 3 1323 Input ®
Input4  [14[24] pars
) Input 15)25 Input ®
= pair 3 16|26 pair 7 =
® Input 1727 Input @
= pair 4 18]28 pair & =
Verification Display (#) Refresh (1) Apply

<< Back Next >> Cancsl
|

7. Nu gbrs mappningen av insignalerna fran sakerhetsmodulen. For att ga fran normal
drift (“Normal Operation (NO)”) till sékert lage ("Safe mode (MS)”) kravs att ett
insignalspar mappas till “"Mode selection signal”. Den aktiveras med en lag signal ”0”.

,
st M

Step 10 of 51
Corfiguration
10 Mapper Inputs

I”

Via the 10 mapper inputs, safe and functional input signals can be mapped and assigned to target parameters

Network 1
Function block: 1 Safe connector x|

7
SAFE-In ! Input par 1, safety zone module - ! [Mode selection signal (M) ~| SAFE_Ou

Verification Display () Refresh Apply
Property Value B
Function block Safe connector =
Inputs
SAFE-n Input pair 1, safety zone module
Input 2, not used with this function block Mot assigned
1 b 2 13 ol ith thic 45 hl, L Mot rl

s

Bosch Rexroth AB



IndraDrive - Safe Motion S4

8. Network 2 anvands t.ex for att mappa upp en ”Safe Motion”-funktion, t.ex. ”Safe
limited speed (SLS)”. Denna aktiveras med hog signal ”1” och darfér anvands ”Safe
Inversion”. Se appendix for ett “state machine” diagram.

svn st s I

Step 11 of 51
Corfiguration:
10 Mapper Inputs

Via the 10 mapper inputs, safe and functional input signals can be mapped and assigned to target parameters

Network 2

Function block: ! [Safa inversion

™

2
SAFEn ! [Inpui pair 2, safety zone module V] ! [ Enabling control signal (EC) | SAFE_Out
Verification Display \r_’) Refresh Apply
Property Value I
Function block Safe inversion =
Inputs
SAFE-n Input pair 2, safety zone module
Input 2. not used with this function block Mot assigned
L + 2 £ ol th thic fi 4i, hl L Rlat A
=

9. For nodstopp kan man konfigurera en funktion med saker éterstéllning.

e sy G

Step 12 of 51
Configuration:
10 Mapper Inputs

Via the 10 mapper inputs, safe and functional input signals can be mapped and assigned to target parameters

Network 3

Function block: [Safe AMD with protection against restart

SAFE_In [\nput pair 3, safety zone module

8 — [Emergancy stop Signal (SMES)

SAFE_In_Start | Not assigned

In_Reeset [P-0-3329, bit 0. functional dive input

SAFE_In_W1 | Mot assigned

In_W2 I Mot assigned
In_W3 [ Mot assigned
In_W4 [Not assigned
Minimum pulse duration reset and start input "Safe AND with protection against restart™ 100.0

ms

Verification Display

~ | sAFE_Out
(@) Refresh () Apply
Cancel

Bosch Rexroth AB
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10. Om det finns broms pa motorn kan aktivering av ”"Safe brake control (SBC)” goras
nedan. For Indradrive Cs ar den har funktionen inbyggd och for Indradrive C anvands
plint X48 pa servot tillsammans med en modul HATO02.

i ot oo I

Step 27 of 51
Corfiguration:
Safe Brake Cortrol

The "Safe brake control (SBC)" function provides a safe output signal for controlling an electrically releasing brake

& Blectrically releasing Safe Brake Control
.4 brake not corfigured! Braks Corfiguration Diagnostics

Safe brake control (SBC)
[] Allow "release holding brake" with active "Safe torque off (STO)"

Verification Display () Refresh () Apply

I

11. ”Safe maximum speed (SMS)” ar den maximala hastigheten som axeln far forflytta sig
i oberoende om sdkerheten ar aktiv eller inte.

S st s e T

Step 29 of 51
Parameterization
Global Menitoring Functions

The safety functions parameterized in this dialog take effect both in normal operation and in special mode, independent of the selected safety
function

The standstill window takes effect both when monitoring of direction has been activated in normal operation and when monitoring has been activated
in a special mode "Safe motion”

Activating the Safe maximum speed (SMS) in nommal operation and in special mode

Safe maximum speed (SMS) active

Safe maximum speed 50 000.000 mm,/min E
SMS
Standstill window for safe dirsction mm
Verification Display () Refresh () Apply

I |

Bosch Rexroth AB
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IndraDrive - Safe Motion S4 13

12. ”Safe stop” ar den funktion som aktiveras nar “Mode Selection (MS)” gar lag. SMST2
ar sakert stillestdand med moment. Villkoret for “Monitoring window” maste vara
uppfyllt annars kommer ett felmeddelande vara aktivt nar ”“MS” aktiveras.

Step 31 of 51
Parameterization
Safe Standstill

The safety function parameterized in this dialog only takes effect in the special mode safe standstill (SMST).
The monitoring window for safe operating stop only takes effect with SMST2.
The velocity threshold for safe standstill which takes effect during the transition to the SMST is configured in the Extended Encoder Evaluation dialog.

Monitoring in special mode "Safe standstill (SMST)"
() SMST1: Safe torque off (STO)

@ SMST2: Safe operating stop (SOS)

Monitoring window for safe operating stop 1 2.0000 mm
Velocity Threshold for Safe Standstill 100.000 mm./min
Verification Display (%) Refresh () Apply
Property Value
Monitoring window for safe operating stop 2.0000 mm

<< Back Next = Cancel
|

13. Safe motion 1 (sdker lagfart) aktiveras nar “Enabling Control (EC)” gar hog. Tiden vid
(D ar den maximala tiden som saker lagfart far vara aktiv.

Step 32 of 51
Parameterization
Safe Motion

For a safe motion, different monitoring functions can be activated and parameterized

The settings from an already activated operation mode can be copied for parameterization.

1 [#] Safe motion 1 active
[ Copy the Data from a Different Special Mode ]

Mz activation time of enabling control ! 60.000 s @
Safelydimited speed ! 2000.000 mm/min

1] Safely-monitored transient oscillation (SLS-LT) active

Sefe direction (SDI) !

Standstil Window for Safe Direction 2.0000 mm
1] Safelydimited increment (SLI) active =
Safelylimited increment 0.0000| mm ;""su
Verification Display () Refresh () Apply
Property Value B
Special mode 'Safe motion 1° Safe motion active
Safely-monitored transient oscillation (SLS-LT) ‘SLS—ST not active E
Safe direction (SDI) [Not active
Safely-limited increment (SLI) ‘SL\ not active
Mazximum activation time of enabling control ‘60.000 5
Nrtotmoa .. a Tannn nnn oo L

\| o
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14. "Safe monitored deceleration (SMD)” ar aktiv vid 6vergang fran normal drift till
sakert lage men daven mellan olika ”Safe motion”-funktioner.

Transition to Standstill (V:
NC-controlled anvands nar en NC skickar cykliska borvarden. Drive-controlled
anvands nar servot sjalv skoter bérvardeshanteringen.

Transition to STO (2):

Om ”Safe torque off” (SMST1) ar vald sa kan antingen stopp dar “Max transition time
to standstill” prioriteras (SS1 time prioritized (SIL3)) eller ett kontrollerat stopp dar
”Max transition time” far 6verskridas (SS1 deceleration / standstill-prioritized (SIL2)).

Transition to SMM (3):

Har kan maximala tidskillnaden vid aktivering pa de bada kanalerna for insignalerna
stallas in. Med "Immediate switching” menas att kvitteringen att zonen ar i sakert
lage (till verordnat system) gors direkt vid uppfyllda villkor annars kommer
kvitteringssignalen forst nar “Max transition time” har passerat.

; \

Step 48 of 51
Parameterization:
Change of Operating Status

The transition to safe standstill can be controlled by a higherdevel control unit (NC) or by the drive.
The transition to a safe motion {(SMM) is always NC-controlled.

Transition to standstil @
1) NC-controlled @ Drivecontrolled Drive Halt
Transition to STO (SIL3) @
1@ S51time-priortized (SIL3)
1] With delay monitoring in SIL2

(C) 551 deceleration / standstill-prioritized (SILZ)

Transition to SMM @
Max. tolerance time for differing selection SMM 0.100 g

V] Immediate switching within SMM Immediate switching takes place as soon as the monitoring crteria of
1[¥] Immediate switching NO to SMM the new special mode selected have been fuffiled.

Safely-monitored deceleration (SMD)

SMD to standstill — . SMDto safe motion q =
] R @ e = 1@ With trend monitori .-.;/L\\.
H Vith trend monitoring O o la rend monitoring j‘j—

@ Onthe basis of the actual velocity }‘ —4 (71 On the basis of the actual velocity | ‘

Oscillation velocity window of SMD 1 100.000 mm/min
5SMD reaction time 0.0 ms
Welocity window of SMD 1 100.000 mm/min
SMD delay 1700000 s ()

Maze. transttion times @
Transition normal operation to Safe standstill 1/10.000 5

Transttion normal operation to Safe mation 1 10.000 5
Transttion between safe operation 1.000 s
Verification Display @ Refresh Apply
Property Value j
Transition to standstill Drive-controlled [
Transition to STO |SS1 time-prioritized (SIL3)
With delay monitoring in SIL2 | Deactivated

<< Back Next > Cancel

Safely-monitored deceleration (3):

Vid NC-kontrollerad overgang till ”Safe-mode” skall “With trend monitoring” véljas pa
bade "SMD to standstill” och "SMD to safe motion” p.g.a. vi inte vet borvardena som
skickas fran NC. Vid Drive-kontrollerad évergang skall “On the basis of actual
velocity” vara vald. ”SMD delay” (5) ar sjalva rampen som inte far understigas.

Bosch Rexroth AB
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IndraDrive - Safe Motion S4 15

Max transition times (6):
Detta ar de maximala tiderna som inte far 6verstigas vid en 6vergang till en saker
funktion. Minimumtiden kan raknas ut enligt nedan:

"P-0-3255.0.0, SMO:

"P-0-3230.0.7, SMO: “elocity feedback value "P-0-3280.0.8, SMO: \ . -
'.0.3280.0.2. SMO: Max. transition time > SMD rection time” [ms] [mmis] +  Velocity window of SMD" [mm/s] Velocity threshold for safe standstill” [mm/s]
normal oper. to safe standstill” [g] - T I LT *
1000 "P.0-3280.0.9, SMO: SMD delay” [mmis]

15. Installningar for felhantering vid sdkerhetsrelaterade fel gérs nedan. Normalt kan
samma installningar som i standard firmware géras men det kan finnas tillfallen dar
man vill att de skall vara olika. F3 fel ar kommunikations och inkopplingsfel och F7 fel
ar kopplat till “Safe motion”. Specifika installningar for ”Safe monitored deceleration”
vad géller sdakerhetsrelaterade fel kan ocksa goras.

,
o st G et

Step 49 of 51
Parameterization:
Emor Reaction

When an emor condition is detected, SafeMotion triggers an emor reaction of the drive and monitors this error reaction

Safety technology emor reaction
Parameterization of standard fimware: Emor Reaction Drive

F3 Velocity command value reset {emergency stoj
e 2 e Apply for SMO
F7 emor Velocity command value reset (emergency stop)

Reaction to F7 emor:
Reaction to E-Stop with Em o Torque
F3 error. EB3 waming: ramp and fitter ergency stop disable
NC # MLD eror reaction =
Quick stop with ramp and filter
Emergency stop with ramp and fitter P E
Emergency stop ©
Torque disable

Emor reaction F3 tolerance time: 1.000 B

Emor reaction F7 tolerance time 1.000 s
SMD during the emor reaction

Oscillation velocity window of SMD-E 1 100.000 mm/min

SMD-E reaction time 0.0 ms

Velocity window SMD-E 1 10.000 mm/min

SMD-E delay 1 100.000 mm/s?

Verification Display
Property Value
Oscillation velocity window of SMD-E 100.000 mm/min
Velocity window SMD-E | 10.000 mm/min
SMD-E delay |100.000 mm/s®
| Goes

16. Validering (”Validation” i menyn) av mekaniska installningar fér axeln gors lampligtvis
med ”Easy start-up mode”. Foélj instruktionerna och se till att axeln forflyttar sig den
forvantade strackan.

17. Till sist skrivs en rapport ut
18. Slutligen kan sdakerheten lasas genom att hogerklick pa ”“Safe Motion”-noden och

valja “Lock SMQO”. Vid omstart kommer sdkerheten lasas automatiskt och l6senord
kravs for att gbra andringar.
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Tips: Om det upptacks att nagon parameter blivit felinstalld eller behdver andras kan
man klicka direkt pa kategorin under mappen “Commissioning”.

G

ZE SefeMotion (Locked): SafetyAds1

&[5y Commissioning

----------- b Initial Commissioning...
----------- b Serial Commissioning...
[ h Configuration
[Ty Encoder
[Ty Sealing

b Standstill Monitoring
BTy Safety Bus Comm

b Safety Zone Module

[ — E:l |0 Mapper Inputs

e B Signial Control of Outputs
b Safe Brake Cortrol

BN Pt

e [ Nomal Operation
) Special Mode

- [ Emor Reaction
e b Support Functions
----------- b fods Validation

........... b SafeMotion Report

LinicEton

e [ Safety Zone and Door Locking

e [ Additional and Awdliary Functions

o [ Global Monitoring Functions

b Change of Operating Status

3.2 Parametrering for seriemaskin

1. For seriemaskiner racker det med en parameterbackup for att slippa gora alla
installningar igen. Valj "Save parameters” genom att hogerklicka pa servot i
projekttradet enligt nedan. Det racker med ”Backup parameters”.

[ HCSD

™1 Switch offline
Sh  Start offline parameterization
Update offline parameterization

Adjust Online/Offline Parameterization

IndraWorks Ds here...

[P Settings

Control Panel: Configuration

Basic Configuration / Function Packages

Parameters

Firmware Management...

IndraDriveServiceTool - Management

Parameter Editor

Parameter Group

Export...

Import...

2. Vilj sedan om du vill gora en 1:1 kopiering eller byta namn pa axeln om det t.ex. ar
tva identiska servon, vad galler sdkerheten, i samma zon.
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SafeMation: Safetyixis] - Serial Commissioni [

During senial commissioning, a parameter image can be loaded which previously had been generated at a mechanically
identical pattem axis and accepted with regard to the safety technology.

In thiz case, the safety configuration iz applied 1:1 and the validation status of the ads is retained.

Copy of an Auxis
{1:1 Copy)

Copy of an Auxis
(with New |dentifiers)

Copy of an fxis as a Template
{with New ldentfiers and Changed
Parameterization)

The parameterization from the parameter image is applied 1:1,
including the identifiers.

The parameterization from the parameter image is applied and the
identfiers can be changed, e.q. for identical axes within an
installation.

The parameterization from the parameter image is applied. The
configuration of the ads is retained, identifiers and the
parameterization can be changed., e g. for axes with identical
mechanical systems but specific manitoring thresholds.

3. Valj sedan din parameterbackup och ladda enbart sdkerheten enligt nedan

w
SafeMotion: Safetyfxisl - Initial Commissioning Wiza

Step 1
Copy of an Axis (1:1 Copy)

Select the parameter image which previously had been generated at a mechanically identical pattem axis and accepted with regard to the safety

|| technology.

In this case, the safety configuration is applied 1:1 and the validation status of the axis is retained.

|C:\Users\chriheﬂ “Desktop\Backup_160315 par

[ Select Parameter File

Note: The sel i p ins an image of safety parameters

and | fi

() Load all parameters
) Only load image of safety technology parameters

4. Folj sedan instruktionerna dar basparametrar for sékerheten laddas och namnet pa

axeln maste verifieras etc.

Bosch Rexroth AB

17



IndraDrive - Safe Motion S4 18

4 Machine Acceptance Test

For att utfora den slutgiltiga verifieringen av sakerheten maste en “Machine acceptance
test” goras. Det finns en inbyggd funktion for detta som forenklar dokumentationen enligt
maskindirektivet.

1. Klicka igenom de olika menyerna under “Machine Acceptance Test”.
[ i SafeMotion (Locked): Safetyeds 1

(3 Commissioning

b Initial Commissioning. ..

b Serial Commissioning...

H |7y Configuration

[y Parametenzation

e [ s Validation

... p SafeMation Repart

=--[(3) Machine Acceptance Test
e B Selection

b Global Monitoring Functions

fral

Emor Reaction

il e i i

2. Utfor kontroll av signalerna och sdkerhetsfunktionerna. Med hjdlp av det inbyggda
oscilloscopet kan funktionerna testas. Det gar ocksa att trigga sakerhetsfel och se om
axeln beter sig som forvantat.

‘SafeMotion: SafetyAxis1 - Selection|  SafeMotion: Safetyfuis - Global Montoring Functions | _ OsciloscopefUintiled] | SafeMotion: Safety/is - Emor Reacton | -
1. Establish fist input combintorics.

2. Compare ouiput signal to the expecied value.

3. the test was successful, cick “Confim the Check” button; othenwise, check input signals and combinateries and verfy again.

4_Establish next input combinatorics and repeat steps 2. - 4. unti al possble input states (e table of values) have been processed

5. Select next network and start with siep 1

Check network: [1: Safe comnector

T
@ sAFEn 1 @ SAFE Ot

Confim the Check

Axis_1 [1] Axis1

Within the scope of this check. the comect function of the moritoring of "Safe maximum speed” and "Velocity threshold for safe standstil” can be checked.

levre-e|e

The monitoring functions *Safe maximum speed" and "Velocity threshold for safe standsiil" are aciive in ol operafing states.

Sefe mapimum speed 11000000 mm/imin
Velociy threshold for safe standsil [50.000] mm/imin

Memo: SafetyAxisl - Selection (C:\Users\chriherl\Documents) -
Creatad: 21.05.2016, 16:18
Lest modificetion: 21.03.2016, 16:48 -
Comment
e SAFE-n SAFE_Out Not relevant oK
1 0 0 [} B
B 1 1 0

Checking the safe mazimum speed

‘The option to check the safe maximum speed only exists in nomal operation, because only in this operating status can the axis be accelerated Up 1o the safe maxmum speed.

‘Switch the axds to the den operating status “nomal operation’
‘Switch to the osciloscope funetion and cany out a measuremert with which the comeet function of the monitoring is documented. Forthis purpose, mave the axs in such a way that the threshold of the “safe maximum speed” is exceeded.

Open Oscilloscope

Checking the velocity threshold for safe standtil

The option to check the velociy threshold for safe standstil exists in each operating status in which the axis can be moved
Switch to the osciloscope function and cany out 8 measuremert with which the corect funcion of the monitoring is documented. Forthis purpose. shut down the auds from a velocity areater than the "velocty threshold for safe standstil”

Open Oscilloscope
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3. Genom att klicka pa knappen “Screenshot” kan sidan kopieras in i dokumentationen.

5 Appendix

[ Normal operation* NO ]
i [T
i
i Special mode® A
\ 2
& £ s
Il & & %, :
E = & "% =
v
.
\ SCTRD

1
SMST L
EC + A SMMx ——————— ,

EC

b -
ES Emergency stop signal ("0" = active)
MS Mode selection signal ("0" = active)
EC Enabling control signal ("1" = active)

A_SMMx SMMx signal ("1" = active)
. Global monitoring functions active
Fig. &-11: State diagram
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