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B1IE ReNE

1.1 RefnfE
BT Rl
11 R2fRgE

Basic standards

Group standards

Product standards

WEDT
EN 954-1: Category B, 1- 4
ISO 13849-1: Performance Level (PL) a-e

IEC 62061: Safety Integrity Level (SIL) 1 - 3
EN954-1 F 2009 ZlIHf , B IEC62061 X, HAKR{ER IEC62061 tREE,

1.2 B2k
a 210-5to0 < 10-4 No specific safety
romiliromantc
b >3x10°to<10° 1
c >10°to<3x10° 1
| d 210" to < 10° 2
e >210°to< 10" 3
ZG |, BRI RTERE X,
1.3 PFH {BitE

Sinumerik F=FRHY PFH BB LA RIS

» PFH values for SIMATIC (Internet)
» PFH value document for SINUMERIK 840D sl (Intranet)
» PFH value document for SINAMICS

1.4 R2RFRYHERL
3 BBO4ER :
> {E51EK (Acquire)
teRkas , BREER...
> HHES (Evaluate )
RIRES | BEHMHEEHITRIZE,
> HUTHIM (React )

840Ds| T &AL EIREI 201412 by 1-1


http://support.automation.siemens.com/WW/view/de/27832836
http://support.automation.siemens.com/WW/llisapi.dll?func=cslib.csinfo&lang=de&siteid=csius&aktprim=0&extranet=standard&viewreg=WW&objid=28369234&treeLang=de
http://support.automation.siemens.com/WW/llisapi.dll?func=cslib.csinfo&lang=de&siteid=csius&aktprim=0&extranet=standard&viewreg=WW&objid=28369234&treeLang=de

F1E RNl

1.5 EHRNZERARS Sinumerik RLRFXE
BT
15 (ERINELRA'S Sinumerik RLRAXSI
151 (ERNRERER

Safety system

Acquire Evaluate

Automation

; Controller

Conventional bus

® Distributed /0|

IEARUERRER

B External components (Relays, contactors,...)
B Two-channel wiring

> JEIIEESIERETT (Acquire )
> MZATEEEM4ETT ( Evaluate )
> JRZAYHATHING ( React )

1-2
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F1E TeinE

1.5.2 Sinumerik RLE/RZREH

Safety technology

integrated into the

1.6 Sinumerik ZFuEITZSINIE

automation

Evaluate -1

Safety Integrated

N

|

I i Fail-safe controller

L4
L4

s

Fgll -safe bus

B R T

L4
L4

Distributed 1/C* with F modules

|_React i

AEEEREERRLERR R

\ rrrrrrrred
.! Drive with integrated safety

B Control, drive and I/O modules with 2-channel processing
B Fieldbus with fail-safe protocol PROFIsafe

L=

> HSAYEEIEKERTT (Acquire )

> THMENEFIEZA9ITHINES 29 1. ( Evaluate+ React )

1.6 Sinumerik RFEEBITZLIAUE

Sinuumerik L2 ERINEESBITARAE

A_ TUVRheinland

ZERTIFIKAT
CERTIFICATE

Nr./No. 968/EZ 293.00/08

Prufgegenstand  Siumerk Safey Integrated  Zekatsinaber Siemens AG
Producttested  machine control Industry Sector, DT MC
Frauenauracher Strafie 80
91056 Erlangen
Germany
rsteler
Manufacturer  See licence holder
zeichnung  SINUMERIK 840D si Verwendungs-  Machine control for safety functions
Type designation  SINUMERIK 840DE s1 with, 2weck standstilitorque of, stop 1, stops AE,
SINAMICS $120 Intended brake control, operating stop, reduced
applcation speed, software cams, softvare limit
switches, “n<nx’, acceleration monttor,
IO (PROFlsafe-Master), programm-
able logic, brake test
Priifgrundiagen IEC 61508, Part 1 -71998-2000 IEC 61800-3:2004
dards for 150 IEC 60204-12006
the basis of testing SO 13849-22003 NFPA 7:2007
EC 61800-5-1:2007 UL 19882004
1EC 61800-5-2:2007
Prungsergenis The system is suitable for safety related applications up to SIL2
Test resul according to IEC 61508, Category 3 and Performance Level d in
accordance with ISO 13849-1. The test functionalty Safe Brake
Test (SBT) achieves Cat. 2 according to ISO 13849-1
Besondere Bedingungen The information provided in the “Function Manual® must be
Specific requirements considered.

Der Prufbericht-Nr.: 968/EZ 293.00/08 vom 17.09.2008 ist Bestand-
teil dieses Zertifikates.

Der Inhaber eines fur den Prifgegenstand gultigen Genehmigungs-
Ausweises ist berechtigt, die mt dem Prifgegenstand Uberein-
stimmenden Erzeugnisse mit dem abgebildeten Prufzeichen zu ver-
sehen.

The test report:no: 968/E2 203 00/08 dated 2008-09-17 is an
integral part of this certficate

The holder of a valid licence certficate for the product tested is
authorized 1o affx the test mark shown opposite to products, which

are identical with the product tested.

Dipl.-Ing. Heinz Gall

2008-09-17
Datum/Date Firmenstempel/Company Seal

840Ds| ZLERDRFEIR 201412 iRk
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1.6 Sinumerik ZFET L EIAIIE

Certificate Tovmonafs | Certificate
Certificate no. _ﬁ_“ Certificate no. [_*‘_“
—@ 72090078 01 . US 72090078 02

License Holder: Manufacturing Plant: License Holder: Manufacturing Plant:
Siemens AG, I DT MC Siemens AG, I DT MC Siemens AG, I DT MC Siemens AG, I DT MC
Frauenauracher Str. 80 Frauenauracher Str. 80 Frauenauracher Str. 80 Frauenauracker Str. 80
91056 Erlangen 91056 Erlangen 91056 Erlangen 91056 Erlangen
Germany Germany Germany Germany
Test report no.:  USA-MHA 30881956 001 Client Reference: Dictmar Wanner Test report no.:  USA-MHA 30881956 001 Client Reference: Distmar Wanner
Tested to: UL 508:1999 R7.05 Tested to: IEC

UL 508C R7.03 IEC

UL 1998:1998 RS5.04 IEC 61508-4:1998

NFPA 79:2007 ER 1 see also previous pagel(s]

IEC 61508-1:1998
see also additional page(s]

Cerfified Product: Sinumerik Safety Integrated Machine Control Liemse Fee - Units Certified Product: Sinumerik Safety Integrated Machine Control  License Fec - Units
Listing Category: Industrial Control Equipment

for Safety-Related Functions and E-Stop (per NFPA 79) : contd.

Model Designation: SINUMERIK 840D sl Additional Test Standards: see above

SINUMERIK 840DE si with SINAMICS S120
Special Remarks: To be installed according to the

Rated Voltage: DC 600V licensee's installation instructions.
Rated Current: 3.3A - 210.0A
Protection Class: I
Output Ratings:  AC 0-480V, 3-200.0A
contd.
Appendix: 1, 1-9
Licensed Test mark: Signature Date of Issue Licensed Test mark: Signature Date of Tssue |
(day/molyr) (day/mol |
29/01/2009 | 29/01/2009 |
| J |
| / Dol |
| Marbr JlAgf— |
i Dipl.-Ing. M/ Gldgla :
QA Certification Officer | QA Certification Officer |
I : | 12 Corvmuce Roa, Newian, 1 0607, T ) 6088 Fox 2o 25 0w |
|

1-4 840Ds| ZLERDRFIEIR 201412 iRk



F2E ANFRAREINGE

2.1 ETF Sinamics S120 ¥RohZ&EEERINEE

F2E AlNFERTLINEE
Al FLREeEmeeD 2 K3, —2ETIEHNRESE , —2ETF NC ZA.
2.1 BF Sinamics S120 IREIZLERKINRE

Switch-off
signal path

2.1.1 BRNRLINEEHR
1) FMEB 101156, REfEHIBIEFINREEEINTZ MBS (TMA1 F ) SCIREREA4SCIN,
2 ) PUTERITHEIEE K= SRR ( Drive control ) #13XENERTT ( Motor Module control ) XVE& !
( Dirve CDC ) 3L,
2.1.2 Sinamic S120 JRENEERERYR LINEE
> BEAREINEE
STO ( Safe torque off ) —>Z£FRKET
SBC ( Safe Brake Control ) —>Z 24554
SS1 ( Safe Stop 1 ) —>OFF3 HuEEZE , JEMSiEH STO
> ¥ RZEeNEE (EEARZETRE g )
SS2 ( Safe Stop2 )
SOS ( Safe Operating Stop )
SLS ( Safe-Limited Speed )
SSM ( Safe Speed Monitor )
SAM ( Safe Acceleration Monitor )
SBR ( Safe Brake Ramp )
SDI ( Safe Direction )
Sinumerik PIEREERRAY Sinamic IXFNREFZRZIHFEARNLZEINEE,

840Ds| ZLERDRFEIR 201412 iRk 2-1



F2E ANFRAREINGE

2.2 ETF Sinumeirk RFR S ERINRE
2.2 HF Sinumeirk EREZLERINRE

||' Crosswise datd
|| comparison

SPL-CDC
Comm. CDC

[' Crosswise datsl
| L comparison

221 REELINEEHRY
1) Z2|A. #d 10
BIT Profisafe &< 10 #&HRICH,
2) TEEHIZERES (SPLCDC)
BId NC 5 PLC LR LB iERINUEIEEH .
3) LEHYERLE (Axis CDC )
NC RS EIRRL R , (RIEIRRE.,
4) PUTERTTEEHZH) ( Drive CDC)
NC =1 ( A48 ) BT SIRamEHRe =S (@Y PLC =HitENES ) IKahsTstil
PSESElzS R
2.2.2 Sinumerik RETEREIIRLINEE
» STOPA,B,C,D,E,F
SBC ( Safe Brake Control )
SBR ( Safe acceleration monitoring ) YRt
SH ( Safe standstill ) EGHBKHERE , B5EFE
SBH ( Safe operating stop ) IXzhgf DA N st |, e TR

SG ( Safely reduced speed include override ) WA FHOIEREEFRE,
N<nx

SE ( Safe velocity limit switches ) {TFEPRH

SN ( Safety software cams safety cam track )

V VVV VYV VYV VYV V

» SBM : Safe brake management include SBC, SBT ( cyclic brake test )
2.3 840Ds| ZLIIHEEIR. iR
2.3.1 840Ds| RFHEELR
HTDNAE RS

2-2 840Ds| T &AL EIREI 201412 by




F2E ANFRAREINGE

2.4 Sinumerik Z2NEERTRSBATSNERTRXIERR

Sl-Basic (including 1 axis/spindle, up to 4 SPL I/Os)

6FC5800-0AM63-0YBO

Sl-Comfort (including 1 axis/spindle, up to 64 SPL 1/Os)

6FC5800-0AM64-0YBO

Sl-axis/spindle (in addition for each axis /spindle)

6FC5800-0AC70-0YBO

Sl axis/spindle package (in addition, 15 axes/spindles)

6FC5800-0AC60-0YBO

SlI-High Feature ( including 1 axis/spindle to 192 SPL I/O )

6FC5800-0AS68-0YBO

FESIVi
RN AP XIS | EFERNAY SIThaE,

Sl-Basic fe /37 #F 500 B97t2= , SI-Comfort £2K 5000 MNITEx.

SlI-Axis HRIBHFRAMEC B 1B/ BT,
2.3.2 PLC i@istifs

STEP7 5.5 &% F-Configuration-Pack #R{4Z%2E6), , FTF Profisafe fERAGEEEERS,

F-Configuration-Pack ZZ3&8 &bl :

http://support.automation.siemens.com/WW!/llisapi.dll?func=cslib.csinfo&lang=en&objid=15208817&c

aller=view
Overview of the latest version of the F-Configuration tool:
F-Configuration Tool System Requirements Upgrade with
Version
W5 5+SP9 Update 1 Step 7: V5.2 = 5P3 and higher W5 5+5P8 Update 1
Description
Far Windows Vista Business and
Ultimate 32-Bit

Step 7 V5.4 = 5P3 and higher

For Windows 7 Professional g

Step 7 V5.5 and higher

F-Config_W555SP3U1 zip
Enables use of the full HART [ 43897 KB )

2.4 Sinumerik 2RSS ERRZSINERFRER

Sinumerik L& ERINEEZFR EN 61800-5-2 tEIHEEZFR

FFR w5 BIR w5
Safe standstill ( STOP A) SH Safe Torque Off ST0
STOP B - Safe Stop 1 SS1
STOP C - Safe Stop 2 SS2
STOP D - Safe Stop 2 SS2
STOP E - Safe Stop 2 SS2
Safe acceleration monitoring SBR - -
Safe Operating Stop SBH Safe Operating Stop SOS
Safely reduced speed SG Safely-limited speed SLS
Safety reduce speed —specific - - -
setpoint limiting
Safe software limit switch SE Safely-limited position SLS
Safe Brake Management SBM - -
Safe Brake Control SBC Safe Brake Control SBC
Safe Brake Test SBT - -
Safe software cam, safe cam track SN Safe cams SCA
n<ny - Safe Speed Monitor SSM

840Ds| L2 EAERFEIN 201412 hk 2-3


http://support.automation.siemens.com/WW/llisapi.dll?func=cslib.csinfo&lang=en&objid=15208817&caller=view
http://support.automation.siemens.com/WW/llisapi.dll?func=cslib.csinfo&lang=en&objid=15208817&caller=view

F2E ANFRAREINGE

2.5 REINRESE T

Safety-related I/O SEG/SGA | -
F-DI/F-DO
Safe Porgrammable Logic SPL -

Safe software relay

2.5 REMEESEFM

SINAMICS S120 Safety Integrated Function Manual 01/2011 ( 6SL3097-4AR00-0BP2 )
SINUMERIK 840D sl /SINAMICS S120 SINUMRIK Safety Integrated Function Manual 03/13

( 6FC5397-4BP40-4BA0 )

2-4
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58 3 & 840Ds| RFLEMZLTIRE

3.1 HMREIRERE
SB3E 840Ds| RALKAAZLINEE

3.1 T LIEGRE
S5 MD36901 $MA_SAFE_FUNCTION_ENABLE & BiHIZ<2IN8E.

36981:3MA_SAFE_FUNCTION_ENABLE = 51H 36901:5MA_SAFE_FUNCTION_ENRABLE = 8H
[“IBit B: Safe velocity and operational stop CIBit 0: B FERIETT=ELE
(Bt 1: Safe limit switches OBit 1: R2FRTFH X
[ 1Bit 2: reserved [1Bit 2: THEg
[1Bit 3: Actual value synchronization 2-encoder system [ 1Bit 3: Zf‘ﬁﬂ%ﬁggﬁi’-ﬁﬂﬁﬂy
[“IBit 4: External ESR activation CIBit 4: SMERESRiEGS
C1Bit 5: Safe velocity offset [IBit 5: BLTHEIME
[VIBit B: External stop requirements [IBit 6: #pRSHNE K
[Bit 7: Cam synchronization LIBit 7: (Y3 EE
[ 1Bit 8: Safe cams, pair 1, cam * CIBit 8: &2 3¢, AT, e+
[1Bit 9: Safe cams, pair 1, cam - C1Bit 9: 224, M1, MEe-
[ 1Bit 18: Safe cams, pair 2, cam + Clgit 10: 03, Fed2, Mig+
[IBit 11: Safe cams, pair 2, cam - L1Bit 11: 222 Nae, meRg2, [it-
[1Bit 12: Safe cams, pair 3, cam + C1Bit 12: 22 M4¢, A3, Mt
[ 1Bit 13: Safe cams, pair 3, cam - CIBit 13: R ME, Axds, M-
[IBit 14: Safe cams, pair 4, cam + CIBit 14: L2 3¢, pedfd, Mg+
[ 1Bit 15: Safe cams, pair 4, cam - [1Bit 15: 2 3t, Fd4, yae-

CIBit 16: Synchronization "n < nx", hysteresis and fittering [1Bit 16; [F25"n < nx”, HEFLEE
3.1.1 ERLERIIEE
> Bit0 : SBH/SG IREEGE
> Bit6 : YNEBZLL (= STOPs ( STOP A/C/D ) #4G&

> Bitl: ﬁ%ﬂﬁﬁ‘zﬂ'%
Bit3 : IEBEFE _NERXARLIFMIERZT
Bit4 : §MER{= STOP E #iE
Bit5 : ZLIREAME
Bit7 : Z&[E=E

> Bit8-15 : REERENE
RENARIRITREEK | IBRESRIR 2R,

3.2 ZINHERY IR FEIHE
TR EREEEEE.
¥ aX ZINME

MD 10050 $MN_SYSCLOCK_TIME REHTH 0.002 ( ms)
ZeEEERE

MD 10090 $MN_SAFETY _SYSCLOCK_TIME_RATIO 6
( 5RFhTEREE )

MD 10091 $MN_INFO_SAFETY CYCLE TIME SCIRL ISR (%) | 0.012 (ms)

MD10061 SLFRRF I E=HIERR
MD10091 Nt BHRER/) , REEBEVVINTF<25ms, BI\ILZ2EEER |, BRETEIEAI0
NOERE , 1&10 NCU fafq,

3.3 SHIKE
SH ( safe standstill ) SZ3XNAYEK DEERE , BIECEIXENAY STO ( Safe Torque Off ) IHEE, HH STOP
AIB Z2IReftR. ZEEENEE T EBERS  R2E,

840Ds| L ERDRFIEIR 201412 iRk 3-1



58 3 & 840Ds| RFLEMZLTIRE

3.4 SBH ( Z=i#FF) Tha

e aX BONME

MD36960 $MA_SAFE_STANDSTILL_VELO TOL | #&lbisEaEs 0 mm/min

MD36960 &4 , SH RE NIERERZE, T SC R 2IREINE T |, kST,
3.4 SBH ( R21%(Fi= ) Tk
3.4.1 &
SBH ( Safe operating stop ) , Z2ERERE. FNAET | IKEHERS.
iz OE S ERAN A HE/NEE STOP C/D/E fitk.
BREENARZSFTFE , ARG T SBHRE., bTFEerEsINSE |, M EETTE B
NRIP X,
LT
> TR TS,
> B0E SBHUEEE (SHURERETE ) .
> BB SBHAETEE , f&MER STOP AB,
3.4.2 AR
SBH AJH&R£(5S OUTSI/OUTSIP 55/MiB{E STOP C/DIE fitk. SMEMSRIMANETREESMA,
3.4.3 SBH =§liEOES
1) NCiEOES
NC—>Drive ( OUTSI) :

e aX RE

0 : HHERZRLLTF SBH/SG /=

80000000 : HR,E SBH/SG Tj_:T:t

MD36970 SBH/SG BEIR | 0401xxxx © RFZFESA OUTS! 2%

$MA_SAFE_SVSS_DISABLE_INPUT P ARTL SR -
=0 : ,%SI,E SBH/SG Tj_:T:t

=1 : BiE SBH/SG /1,

0 : HEAZR4LF SBH A=t

80000000 : E3E SG A

1#54% SBH 0401xxxx : RFISESA OUTSI 54|
=0 : JEHE SBH R

=1 : % SG 150

MD36971
$MA_SAFE_SS_DISABLE_INPUT

Drive—>NC ( INSI ) :

e aX Uk

MD36980

\ ‘j‘q\ =0 - =N
$MA_SAFE_SVSS_STATUS_OUTPUT SBH/SG A% 0: SBHISG Bili&

=1 : SBH & SG AT

0401xxxx : RSEHIHERFTESA_INSI

MD36981

Y ‘;{(\ =0 : v
$MA_SAFE_SS_STATUS_OUTPUT SBH K% 0 : SBHHEX

=1: SGEBM

0401xxxx : RSEHIHERFTESA_INSI
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2) PLC OIS
PLC—>Drive (OUTSIP) :

3.4 SBH ( &£{FIF ) TheE

DB 31... Signals from/to the drive
Byte Bit7 Bit6 Bit 5 Bit 4 | Bit3 Bit 2 Bit 1 Bit 0
TEB 2 SG selection ACKNOw- SBH SBRSG |
ledgem., Deselec- | Deselec-
Bit1 Bit0 communic. tion tion
failure
Drive—>PLC (INSIP ) :
DBE 108 Axis Commu- | Fault "Pulses [Commu- [ SBEH/SG
safely ref- nication |data can- nication active
erenced failure not | transfer celled” | failure
acknowl. status
DBB 108 | SN4- SN4+ SN3- SN3+ SN2- SN2+ SN1- SN1+
Cam signals of the plus and minus cams
Cam position
DBB 110 n < Ny SG active SBH ac-
tive
Bit1 | Bito
3) #=HHESHEA
SGE SGA
SBH/SG SBH dese- |SBH Meaning
deselec- lection active
tion
=1 X 0 SEH and SG are deselected
=0 =0 1 SEH is selected
=0 = 0 5G is selected (see Chapter 6.5, "Safely reduced
speed (SG), 1
MNaote:
x == Any signal state
' The active SG stage is displayed using SGA "SGA active bit 0" and "SG active bit 17,
3.44 eSS EER
HEXSE
e 23" HANE
MD36930 $MA_SAFE_STANDSTILL_TOL SBH (VESIESE Imm
SBH/SG IRZSHEHRFE
MD36951 $MA_SAFE_VELO SWITCH_DELAY i 0.1s
AY

(VB FrE

-

"

Standstill

P
L

tolerance ' = ! = .

: o * (actual value)
I

SUEBHIREE , fAMER STOP A/B,
SBH RSTIRASFE

840Ds| L ERDRFIEIR 201412 iRk
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3.5 L4£{5 ( Safe Stops A-F ) IhiE

v
SGnf=—=—=—=———=——=— | e

- .Wﬁraking is inifiated

' GE ™S asal n"

X '
San s ackive’ /0 // [ /1 /L,

' Delay time, speed changeover

NS EERY

'\ Braking timg -
——

! Timer is a{.:ti\;re
_-—

SBH B{ERSEEIGRY , HHRERENRNEREL (ATFEESEEEN ) | NitAREs STOP
A/B,
1) fib’& STOP A/B N NzAtE]
1.5 i¥=/EHR ( 1.5*MD10091 ) < tHNATIE) < 2*%ee inteEHR+ 1+ EizHEHA ( 1*MD10061 )
AR ARIESCFRAIINARECE | 1ERATE , FA%E MD36951 SR E(E.
Bl : N ESBRIEERT , B3R, YIRihE SBHRE, NEHERIEmnE s L FrE SRRt a,
2) REREEK
1ELIRE SBH FIIEIEEZE MD36930 , BHLE4HEIMEE].
3.5 Z(E ( Safe Stops A-F ) I
3.5.1 @i
EHIENZ2(FIE ( Safe Stop ) |, FALTFRERERE.
DARTBLLENINTLLE. RN TLFRRMNREINREMAFFEIRE. /IMNENZeElRR
2ESitk , TIRE , lNEMRES | BHREERE.

Stop Category ace. to EN60204 Part 1

RREIRPRE
> Stop C/Stop D/Stop E f5 , IafibF SBHIRZ , vl , B%E , AIE1L,
> Stop AfF, #%TF SHIRES ( BHRRE) | RIS
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1) ZEFH

3.5 L2{= ( Safe Stops A-F ) IHRE

STOPs =E R BE | KE | REER
A BX{EEEZRPEEIE XshBEHEE SBR/SG | SH | ZZ LR
RERZIE (OFF3=0) ., TREMN
B BB Th BOARLRERNEESSE , | IKah OFF3 §izh SBR/SG | SH | R& LR
Baf¥E STOP A,
R (OFF3=0).
c | ®ERTE (OFF3=0) IR%) OFF3 4z SG/SE | SBH | Reset
Tc=0H7 , EGE SBH,
SRR
5 /D?FHEI./?SUREE’JBHEJ% /}'Z\JE (path IREH AN | SG/SE | SBH | Reset
braking ) , Td=0R¥ , {&iF SBH,
ZERTEF0ENE (ESRIDEE) . XS B4mtERYEIIME
E SG/SE | SBH | Reset
Te=0/Y , Bi& SBH, LEER[ENE, ESR IhgEe
T
HNERfLARY STOP , HHMNEMHEE LAY , IKFIBRERIFIRIRES., AEMitAR STOP AIBZ L
HEExR 7 FEE,

2) REEFENREESFR

RfFRE LefnfE EN 60204-1 43
STOP A Category 0
STOP B/F Category 1
STOP C/D/IE Category 2

Category 2 (IREFR , WEERH. MWRFERANRERIF.
3) TEEFEMEMTR

RHRFER REEHEE
SR STOP A
ooooo STOP B
ZEEM
STOP C
STOP D
o STOP E
{RMILSELR STOPF
4) EERETREAMANNHEEEEE,
Z2IRE iR ZLE
SBH STOP B ( AHNIRE )
SG STOP A/B/C/DIE
SE STOP C/DIE
SN iR REYE
SBR STOP A ( ARIRE )
3.5.2 JMERIEREHMAIRZIN
S aX FHINME
840Ds| LL &AL ERAEIL, 201412 hig 3-5
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3.5 L2{= ( Safe Stops A-F ) IHRE

MD 36964 $MA_SAFE_IPO_STOP_GROUP IR ZElERBT

]

aEE AL 0

| BEEHE %ffﬁr“ AR 2 EE
=1 : HAHAYIMNERIEE Eful‘JHﬂB;réim
3.5.3 4B STOPs &%HEEMEE
1) NCUEOES
NC—>Drive ( OUTSI) :

S5 aX =l
0 : HitRsF STOP A/ T
80000000 : BE STOP A /T
MD 36977[0]
AN
SMA SAFE EXT STOP INPUT STOP A/B 0401xxxx : RFALESA OUTSI =4
=1 : ) STOP A/B
=0 : B5E STOP A/B
0 : HtR#4TF STOP C /=
80000000 : BiE STOP C A=t
MD 36977[1]
AN
$MA. SAFE_EXT_STOP_INPUT STOP C 0401xxxx : RFALESA OUTSI =4
=1: |k STOP C
=0 : E5E STOP C
0 : tR#4TF STOP D 5=,
80000000 : BiE STOP D A=t
MD 36977[2]
AN
$MA. SAFE EXT_STOP_INPUT STOP D 0401xxxx : RFHLESA OUTSI =4
=1: |k STOP D
=0 : B5E STOP D
0 : HitRsF STOP E /A=
80000000 : BE STOP E AL
MD 36977[3]
BRane o
$MA._SAFE EXT_STOP_INPUT STOPE 0401xxxx : RFLESA OUTSI =4
=1:%|F STOPE
=0 : 5% STOP E
Drive—>NC ( INSI ) :
S5 aX =l
0401xxxx : REHHERFTESA_INSI
MD 36990][0] .. ;
$MA_SAFE_ACT_STOP OUTPUT STOP A/B =1: STOP A/B 734
=0 : STOP A/B E(E
0401xxxx : REHHERFTESA_INSI
MD 36990[1] . ;
$MA_SAFE_ACT_STOP OUTPUT STOPC =1: STOP C 734
=0 : STOP C¥iE
0401xxxx : REHHERFTESA_INSI
MD 36990][2] L ;
$MA_SAFE_ACT_STOP_OUTPUT STOPD =1: STOP D734
=0 : STOP D&

3-6
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3.5 L2{= ( Safe Stops A-F ) IHRE

0401xxxx : RSEHIHERFLZTESA_INSI
STOPE =1: STOP E Tt
=0 : STOP E&iF

MD 36990[3]
$MA_SAFE_ACT_STOP_OUTPUT

2) PLCUEAES

PLC—>Drive (OUTSIP ) :
DB 31... Signals from/to the drive

Byte Bit7 |Bitﬁ |Bit5 |Bit4 |Bit3 |Bit2 |Bit1 |Bit0
SGE (signals to the drive)

DEB 32 Deselect | Deselect | Deselect | Deselect
ext. axt. ext. ext.

STOP_E | STOP_D | STOP_C | STOP_A

Drive—>PLC ( INSIP ) :

DBB 111 | STOP_E | STOP_D |STOP_C | STOP_A/
active active Active B
Active

354 IEES AR
1) STOP A/B &%
BXSE
e =P BIAE
MD36960 $MA_SAFE_STANDSTILL_VELO_TOL FINRERE mm(,)min
MD36956: $MA_SAFE_PULSE_DISABLE_DELAY | 2Rk dvsaEsEndfda 0.1s
FE :
rpm a) Shutdown time is reached before the

pulse cancellation delay time expires
b) Shutdown time is reached after the
pulse cancellation delay time expires

| Shutdown speedy \
pulse cancellation \ \-

STOPB STOPA t
Delay time, pulse
cancellation

o SEES L

Mact

b | STOR HI0EA L

LIRENIAZIER LR SO ESFERTATZX , E50H STOP B % 1#EZE STOP A,
EERENRERN , RAFKENERESETEN , fRNERRY STOP B/A , REERFEEER.
JEHEK :
IX=AFE MD36956 RIRTEIA |, HiiEEEFEEI MD36960 HLEREEIA.

2) STOP C £

EPS 2
28 BN BIANME
MD 36952 $MA_SAFE_STOP_SWITCH_TIME_C | fii% STOP C HYUZERTAE] 0.1s

HNERfMA STOP C BT, 3XE OFF3 #izh,
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3.5 &%= ( Safe Stops A-F ) IR
LIS EREESAR , BEhfitA STOP C, 4F SBH HilsizA ., HIMEEH SBHIZENSE , N
Bxnhfitk STOP BIA,
iabR
Reset W% , iHIRRE,
3) STOP D&¥
HXSE

S aX HANE
MD 36953 $MA_SAFE_STOP_SWITCH_TIME_D | fi& STOP D HUZERTAE] 0.1s
HNERfiAZ STOP DB, SRaDIEHE#MIE ( HRVINEESE ) (F1E.
RRIZEART , Bapfit& STOP D, &bF SBH #iis=53(. HHFKELE , NBzftA STOP B/A,
iahR
Reset W% , iHIRRE,
4) STOP E 8
HXSE

S5 ax ZOANME
MD 36954 $MA_SAFE_STOP_SWITCH_TIME_E | fii& STOP E BYZERTATIE] 0.1s
BHEIRE ESRITEE. HEKTESVA _STOPSI =4 filA$AC_ESR_TRIGGER=1 , 3CH ESR #f]

{’Eo

A BIZARY , Bafftk STOP E , &F SBH ihigizA=l. &iAELE , MBEsftA STOP B/A,
3.55 M ERERLmETE

MD36953 At al+E :

> B
MD 32000 MAX_AX_VELO = 10000mm/min
MD 32300 MAX_AX_ACCEL = 1m/s?
MD 32431 MAX_AX_JERK = 1000000m/s®
e
MD 36953 = ((MD 32000/MD 32300) / (1000*60) + (MD 32300/MD 32431)?) + 20%
MD 36953 SAFE_STOP_SWITCH_TIME_D =0.2s

> hEkE
MD 32000 MAX_AX_VELO = 100rpm
MD 32300 MAX_AX_ACCEL = 10rev/s?
MD 32431 MAX_AX_JERK = 2777777m/s®
Pap=1
MD 36953 = ((MD 32000/MD 32300) / (60) + (MD 32300/MD32431)?) + 20%
MD 36953 SAFE_STOP_SWITCH_TIME_D = 0.2s

> E
MD 32000 MAX_AX_VELO = 1000rpm
MD 32300 MAX_AX_ACCEL = 30m/s’
MD 35130 GEAR_STEP_MAX VELO_LIMIT = 1000rpm
MD 35200 GEAR_STEP_SPEEDCTRL_ACCEL = 30m/s’
MD 35135 GEAR_STEP_PC_MAX_VELO_LIMIT = 1000rpm
MD 35210 GEAR_STEP_POSCTRL_ACCEL = 30m/s”
MD 35135 GEAR_STEP_PC_MAX_VELO LIMIT 1000rpm
MD 35212 SPEEDCTRL_ACCELZ2 = 30m/s?

Pap=1
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3.6 SBR ( XLIMEEWIE ) Ihae

MD 36953 = ((MD 32000/MD 32300) / (60)) + 20%

17
MD 36953 = ((MD 35130/MD 35200) / (60)) + 20%
17
MD 36953 = ((MD 35135/MD 35210) / (60)) + 20%
=

MD 36953 = ((MD 35135/MD 35212) / (60)) + 20%
MD 36953 = 0.667s

g
#H4%h - MD36953 = 0.2s , 34l : MD36935 = 0.667s
STOP C MD36952 fiZ£ 2 al/\F STOP D Bja),

3.5.6 JMERIE STOPs TiREMliz

SGE "deselectext. STOPE" _ _ _ _ _ _ _ __ _ __ J‘z\;r‘_'l

SGA"STOPE is active™ - - - = = == -~ - = - - —
\d
SGE "deselectext. STOPD" _ _ _ _ _ _ _ _ _ _ __ Lwd
SGA"STOPDis active” == === ====«==-- ==
r
SGE "deselectext. STOPC™ - - - - - - - - - - - - ]‘_\.WZI
SGA'STOPCisactve” ~~ "~~~ " °°77°°7°°°7 T
Y
SGE "deselect ext. STOPA" - - - - - - - - - - - - - - - }:.W!I
SGA'"STOPA/Bis active”™ - ---------=======-+ ]

RIELStNEEK , RSN LEEIESE L 8/\iY , KAEFQUINNMHMESHITEY | BEItE

£ PLC IR EIMBENIHIZEE | HoRsBIftAR NC UIF] PLC IR STOP E/DIC/A , FRIGNIRIRGES
BBIEH.

HNERIEZEE AR

Test Name X1-Axis test of external stops | Success | Yes

Axis / Spindle | AX1:X1
Test Initiated By I Activate the teststop

Results

SGE Drive Stop E
SGA Drive Stop E
SGENCKStop E
SGANCKStop E
SGEDriveStopD ™~ L[
SGA Drive Stop D T 1 [ T 1
SGE NCK Stop D
SGANCK Stop D 1 I [l
SGE Drive Stop C
SGADrive Stop C T 1 1 1
SGE NCK Stop C Ll
SGANCKStop C 711 1
SGE Drive Stop A
SGA Drive Stop A 1 1
SGE NCKStop A
SGANCKStop A 1 1

'

| ' | ' | ' 1 ' ' '
73 74 75 76 77 78 79

focons
3.6 SBR ( RENNEELEE ) INEE
3.6.1 &N
SBR ( Safe acceleration monitoring ) ZE£INREEE, 151E STOP B/C K& FRUNEREZAL.
> IEEHEREPRS TR , E258E?
» STOP B/C Bafl#li& SBR IEE,
> SBRftKfS , Balfit&RNER STOP A/B,
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3.6 SBR ( &EMEELEE ) ITHaE

3.6.2 INgeSEER
1) HHXSH
28 aX ZINE
MD36948 $MA_SAFE_STOP_VELO_TOL BETRIRE 300mm/min
MD36946 $MA_SAFE_VELO X 20mm/min
BFRE :
nk Stopping limit value
Sl el W <7() ....... /f STOP B/C initiated
IO 2

2) SBRAAEITE
> BN

Actual speed SBR = acceleration * acceleration duration

> BEEHHE

SBR tolerance [mm/min] = a [m/s®] * UT [s] * 1000 [mm/m] * 60 [s/min]

]

SBR tolerance [rev/min] = a [rev/s]* UT [s] * 60 [s/min]

> INEESE
MD 32300: MAX_AX_ACCEL
MD 35200: GEAR_STEP_SPEEDCTRL_ACCEL
MD 35210: GEAR_STEP_POSCTRL_ACCEL
MD 35410: SPIND_OSCILL_ACCEL
T
a: IEE , SEINERESEI MD32300
UT : 2T , 241 MD10091

> MD36948 HUIRE(E = 1HE{E*20%
i5#2 STOP C, STOP B iRiERAY , #EEHERIEAIAIEE ? BanyMNRiRE , RiEHE].

3.6.3 fi’&z STOP A tHRZASIE)

. C) Start of the

n4 Lirnit walua slop response

axceedad
Actual stop b
limit value Fault

a)

Nact

i b L
b t H-—% I
.._12_. nat to scale
s | i
i I"i —-h---é‘—tb'
- H

tz
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3.7 SG (R&EE ) T8

AiE) Ul

tl (VEEHIEE S%MD10061

12 e niEER S£1MD10091

3 A rEEZRIRIRTIE]

t ENEFEH FoZERTE) BRI iniEEE < 1.5*EREEE + 1(anEHR

t5 T eEENAE HE - 2*iaEHE

< 2.5*nfEREH + IMdREER

6 REEVAMAIE A 2ns

< 3*=[EER + 8ms

t7 LRIEZ SHARZSATE

3.7 SG ( R2iEE ) ThEE
3.7.1 LIgeENT

SG ( safety reduce speed ) , INIRRER

> IRt EmA R RS
> RIBREZSMIRERE.

> BEX SGiBHEERFEHT , itk eE3E

3.7.2 SG EFIEOGES
1) NCUEOES
NC—>Drive ( OUTSI) :

AiEl SG HRERFNE.

e

aX

RE

MD36970
$MA_SAFE_SVSS_DISABLE_INPUT

SBH/ SG %%

0 : HIaLR4hF SBH/SG 5=
80000000 : BYjE SBH/SG A=,
0401xxxx : RFZESA_OUTSI =4
=0 : ¥GF SBH/SG A=,
=1 : BUH SBH/SG A=,

MD36971

0 : HHIRLTF SBH 5
80000000 : ;& SG /5=,

MEdZ Y1
$MA_SAFE_SS_DISABLE_INPUT SBH &% 0401x0xxx : FETIZESA_OUTSI 24
=0 : 1%&#FE SBH H{
=1 : EE SG /=,
0401xxxx : RFEESA_OUTSI =5
MD36972[0] SG 14z
$MA_SAFE_VELO_SELECT_INPUT SG Bit0 i1 | Bito SG R4
MD36972[1] 0 0 SG1
$MA_SAFE_VELO_SELECT_INPUT SG Bitl 0 1 SG2
1 0 SG3
1 1 SG4
Drive—>NC ( INSI ) :
S8 BN iRE
MD36980 SBH/SG 0401xxxx : REMEERAKTE
$MA_SAFE_SVSS_STATUS_OUTPUT $A_INSI

840Ds| L ERDRFIEIR 201412 iRk
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3.7 SG (%2R E ) Ihke

=0 : SBH/SG BE&iE
=1 : SBH & SG AR
0401xxxx : REHEERRTE
MD36981 <BH $A_INSI
$MA_SAFE_SS_STATUS OUTPUT =0 : SBH B
=1:SGBEM
0401xxxx : L ERRTE
MD36972[0] SG Bit0 $A INSI
$MA_SAFE_VELO_SELECT_INPUT Bit1 | Bit0 SG R4
. 0 0 SG1
MD36972[1] SG Bit1 0 1 sGo
MA_SAFE_VELO_SELECT_INPUT
SMA_ - - - 1 0 SG3
1 1 SG4
2) PLCMUEOES
PLC—>Drive ( OUTSIP) :
DB 31... Signals from/to the drive
Byte Bit 7 Bit6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
DBE 22 SG selection ACKNOW- SBH | SBneG
ledgem., Deselec- | Deselec-
Bit 1 Bit 0 communic. tion tion
failure
Drive—>PLC ( INSIP) :
DBB 108 Axis Commu- [ Fault "Pulses |[Commu- | SBH/SG
safely ref- nication |data can- nication active
erenced failure not | transfer celled” | failure
acknowl, status
DBB 109 |SN4- SN4+ SN3- SN3+ SNZ- SN2+ SNT- TomT
Cam signals of the plus and minus cams
Cam position
DBB 110 n<ny 5 active SBH ac-
tive
Bit1 | Bito
(SS1REA :
SGE
SBH/SG SBH Meaning
deselection deselection
=1 X SBH and SG are deselected
=0 =0 SBH is selected
(see Chapter 6.2, "Safe operating stop (SBH)"
=10 =1 SG is selected
Note: x -> Any signal state
SGE
SG selection SG selection | Meaning
Bit 1 Bit0
=0 =0 Speed limit value for SG1 active
=0 =1 Speed limit value active for SG2 1)
=1 =0 Speed limit value for SG3 active
=1 =1 Speed limit value active for SG4 1}
MNote:
1) The SG limit values SG2 and SG4 can be finely graduated using the SG override (see
Chapter 6.5.4, "Override for safely reduced speed”.
The active SG stage is displayed using SGA "SGA active bit 0" and "SGA active bit 17,
3.7.3 IEES AR
HEXSE
e 23" FHINME
3-12
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3.7 SG ( R=IFEE ) I8

MD36951 $MA_SAFE_VELO_SWITCH_DELAY SBH/SG JRZSFEHAFERT 0.1s
MD36931[0] $MA_SAFE_VELO_LIMIT SG1 2000':”" mi
MD36931[1] $MA_SAFE_VELO_LIMIT SG2 2000':”" mi
MD36931[2] $MA_SAFE_VELO_LIMIT SG3 2000':”" mi
MD36931[3] $MA_SAFE_VELO_LIMIT SG4 2000':”" mi
ABIRAT |, filk AEBE2EE
5: BEX
0: Stop A
MD36961 $MA_SAFE_VELO STOP_MODE 5
1:StopB
2:StopC
3:StopD
0: Stop A
MD36963[0...3] 1: Stop B
$MA_SAFE_VELO STOP_REACTION
2:Stop C 2
[0]...[3I R BENX SG1...SG4 L2 Ei 5 3:StopD
4 :Stop E
MD36933 $MA_SFAE_DES_VELO_LIMIT SRR R 0
AFRE :
vll
g |1 T M
s5G2 i M
V2 ............

rsen [ZLLTTT77
o sc2 /7777777 77777777
&’// / Delay time, speed changeover

So1js geive/ LA/ L/ NNNSRER S

Braking timg

Timer is active

MD36951 244F%E[E SBH —#f. TEIRERIRIEIARIAZIRERNERETEE , A SC 15a(F.
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3.8 SBH/SG /eSTOPs & itk
3.7 4 bR 2Eam R A

.G} Start of the stop
| response

n4 Limit valua
excesdad
SG b)
Fault

a)

Nagy |

1t i
T [ LR 1
*—12—' nat to scale
-
—
tz
AgiE] 152A8
tl (VEEHIEE S%MD10061
© T EEH S4IMD10091

t3 | BlksE a2 ARAE
t4 | GUEIBH SRR SR IAREN < 15WMIH + 1
t5 | ATSEREE SR R < 257U + IR

T EEIRLETE
STOP A : BEAY : 2ms < 3*(\HZEEA + 8ms

16
STOP B/C: E8EY: 2*(fm[EHl < 2*(\g=[EHA

STOP D/E:  BHEY : 2+fRtMEHE < 2*ENEHA + 2*isiz/EEA

t7 RL(EZ SH RS E

3.8 SBH/SG /eSTOPs & {5
HNERZ=HY STOP C/D/E fifi&2hY SBH RS , {55 F OUTSI/OUTSIP fit & SBH/SG IR,
ANTE SG RS TitARINE STOP D, FSIMNMEHITREEE BN SBH AT | IATRPfE
OUTSI/OUTSIP ##% SG K7 , {BiikIBLLTF SBH IRE.

3.9 N<n,iEEIENINEE

3.9.1 ThEEEN
HEARELIIRERNERT , WINRERIE. e HNRERSRTREE. TERTXENER:E
E=HIZE,

3.9.2 n<n IZFHEOUES

1) NCUEOES
Drive—>NC ( INSI ) :

S5 V4 izl
0401xxxx : KEHMHERAFLTE
MD36985 NS | gn INSI SR
$MA_SAFE_VELO_X_STATUS_OUTPUT == - \ s
=1 : MIRERTIREE

3-14 840Ds| T &AL EIREI 201412 by
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3.10 SE ( PRI ) IhRE
=0 : IERESTREE

2) PLC OGS
Drive—>PLC (INSIP) :

DB 31... Signals from/to the drive
Byte Bit7 | Bit6 Bits Bit 4 | Bit 3 Bit2 Bit 1 Bito
DBB 110 n<ny SG active SBH ac-
tive
Bit1 | Bito
3.9.3 JEeSEEEE
28 aX ZANE
MD36945 $MA_SAFE_VELO_X_FILTER_TIME 0s
MD36946 $MA_SAFE_VELO_X FEREE 20mm/min
MD36947 $MA_SAFE_VELO_X_HYSTERESIS 10mm/min
AFRE :
+n‘

ny+posTol

-ny-posTol

Tolerance range

':l Actual speed for crosswise data

comparison SGA "n<ny”
SGA "n<ny" =1

FTEIFESE MD36946. 24188 MD36901 Bit16=1 A , SIEHIERT. JEREThEE,
3.9.4 tHRZAYIE
BRRVERVAYIE] = 1EH+MNEEA ( 1*MD10071 ) + 2*i5¥=EHA ( 2*MD10091 )
3.10 SE ( R2PR{I ) IhkE
3.10.1 IDREREY
SE ( safe software limit switch ) Z2RUFX, BAFREVIKRFFXE,
B MECE SELF SE2 —XRAFFX , BEEOES TIE—,
LTS
> ZEHRAIES (NEERE )
> BEMEIARAMANZSESEE
> TERIATIER
BOESRM
> SE IRSER ( MD36901 Bitl=1 )
> WMTESEREN (RS OEM I ARESE A )
> S SE &
3.10.2 SE {ZHHEOISS
1) NCUEOES
NC—>Drive ( OUTSI) :
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3.10 SE ( Z%2£PR{7 ) IhRE

e

aX

RE

0:SE175z0
80000000 : SE2 /53
SE¥EIR | 0401xxxx : BRHATESA_OUTSI #%

MD36973
$MA_SAFE_POS_SELECT_INPUT &
=0: SE1
=1:SE2
2) PLCUEOES
PLC—>Drive ( OUTSIP ) :
DB 31... Signals from/to the drive
Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 | Bit 1 | Bit0
DBB 23 | Teststop Close SE Gear ratio selection
Selection brake Selection Bit 2 | Bit 1 | Bit0
3.10.3 IRESENARE
BXRBE:
2 aNX EAE
2:StopC
MD36962 $MA_SAFE_POS_STOP_MODE 3: Stop D 2
4 : Stop E
MD36934[0] $MA_SAFE_POS_LIMIT_PLUS SE1 IE[EIPR{Z 100000mmM
MD36934[1] $MA_SAFE_POS_LIMIT_PLUS SE2 IE[EIPR{Z 100000mmM
MD36935[0] $MA_SAFE_POS_LIMIT_MINUS SE1 faERR{Z -100000mm
MD36935[1] $MA_SAFE_POS_LIMIT_MINUS SE2 taEIpRL -100000mm
Ao LHERENEE
MD36944 $MA_SAFE_REFP_POS_TOL o 0.01 mm
IEEIREE

MD36962 fE X HfitATE R , M2 EaE.
3.10.4 B PRAIRENZ 5 iE
275k

1) BEZ2EZMHmA , TIRRERIESEXE , S ALEER.

2) PHRREXIREEERT SE,
3.10.5 MR LEIFHIA
FFFEL OEM HlIiE] ARSI R 2T A,

1) 201797 REFRTLRETRAKRHIA.

01/15/13 Axis MX SERUO_3.3:3 (3):
12:01:28.880 PM‘ ‘ 201797

S| Motion CU: Axis not safely referenced. 1.

2) ZEFRMHA

User

27080 Axis MX is not safely referenced

ITI&EO, BEFAAT , EFE _enable | BiELLTAMIA,

3-16
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3.11 SN (ZeiEth)
L)

ol fixis MX SERU0_3.3:3 (3):
'm' HEI:%-INT o Mux SERUU g 3r/l3 (3;’ Iy referenced. ® qg M HEI:%-INT Sfllflntinn cu: ﬂ;is not (szjielu reiere%}:ed. 1.
SIEMENS | SIEMENS |

% Channel_1 Reset

7 Channel_1 Reset

Position [mm] Feed/override User acknowledge
0.006 mm/min Position Sl position  Agreement
& MX 0.000 000 30% 0.080 0.000 O
MY 0.000 Ty

M2 0.000 0.800 mm/argx
MA 0.000° 0.000 law
MB 0.000° 0.000 /aw
SP1 359.999° 998 1o

F=0.000  51=0

User
enakle

3) ERGLEERTEES DRMFEERIEEA— , Nfdk STOP A/B IRE,
> EBERDS  REEINEREERH , KRR LEEETRAFNZEEA.
> HEXY(EmhSRR T - oIE E;z%%‘?mﬁ%m , R LB EERWATNLZEE A,

fxis MX SERUOT.3:3 (3):
81 Motion CU: Defect in a monitoring channel. 1883

& 201711 4

Date A Delete Number Text
Axis MX SERUD_3.3:3 (3):
LIARIAL 201711 |51 Motion CU: Defect in a manitoring channel.

12:15:14.948 PM 1003.

27024  Axis MX stop A triggered

01/15/13
12151a4zapy
paes v [ | 27028 s MK ston B tiggered
081/15/13 Axis MX error in a monitoring channel, code
121543379 PM 27001 4003, ualues: NCK 1, drive 10005

01/15/13 201797 Axis MX SERU0_3.3:3 (3):
12:14:45.876 PM S| Motion CU: Axis not safely referenced. 1.

S 27000 Axis MX is not safely referenced
Hide
Sl alarms

[ s | &
3.11 SN ( Z2i51R)
3.11.1 INEEREN
SN ( Safety software cams safety cam track ) LEfER, T MHRIEN 4 HYHER,
BESRM
> SNIHBEEZX ( MD36901 Bit8~15=1 )
> WMTESELREN ( AFE OEM AR ESE A )
3.11.2 SN EHIiEOES
1) NCiiEOES
NC—>Drive ( OUTSI ) :
S =34 RE
MD36988[0..3] St TE Ry | CA0D00 : REBHERRTE

A\ Alarm
= list

NC/F‘LC
variah.

$MA_SAFE_CAM_PLUS_OUTPUT EALLR $A_INSI

MD36989[0..3] o | 0401xxxx  REHHERATE
F‘ [V} N

$MA_SAFE_CAM_MINUS_OUTPUT FERAFIRAL $A_INSI

2) PLCiEOES

Drive—>PLC ( INSIP ) :
DB 31... | Signals from/to the drive

Byte Bit7 | Bit6 | Bit5 Bit 4 Bit 3 Bit2 Bit 1 Bito
DBB 100 [SN4- | SN4+ | SN3- | SN3+  |SN2-  |SN2+  |SNi-  |SNit
Cam signals of the plus and minus cams
Cam position
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3.12 fREESERIREENEE LT
3.11.3 IEESEREE
BXS8

e aX HINME
MD 36936[0..3] $MA_SAFE_CAM_POS_PLUS EAR 10mm
MD 36937[0..3] $SMA_SAFE_CAM_POS_MINUS "AM -10mm
MD 36940 $MA_SAFE_CAM_TOL 0.1mm
REVIERSEE,

81/15/13 % 81/15/13
1:/3BF’T'IQQ A\\ ﬁ: o

1:39PM

[T RN NC/PLC variables
Variable Format Value lad hd

AX1:MX DP3.SLAVE3:SERV0_3.3:3 (3)
Drive Unit Lo} : - .
Position > Cam SN1+ No| No DB31.DBB109 B 10101010

Position > Cam SN1- Yes VYes

Position > Cam SN2+ No No

Position > Cam SN2- Yes Yes xis Insert
Position > Cam SN3+ No No selection
Position > Cam SN3- Yes Yes

Position > Cam SN4+ No Na
Position > Cam SN4- Yes Yes comments
Cam Synchronization/ Hysteresis Yes Yes

|Safe actual position -3.360 -3.359 mm

Delete
all
<« )
Back

=]

Uersiun

T s L) Saem [ Do | [ e Pl (LY it g ot
NC EO{=EHmH PLC ¥[{=2 ( DB3x.DBB109 )

3.12 Bz RIRIESWEEEE

3.12.1 INRERITY
NC FI3RzZHIRE ( CU control unit ) SCEYRISERESHINEE LT, SRR RIESRESHIEE
FMNZE.

DRIVE-CLIQ

i Encoder Gearunit _Machine table

-V . Sensor Module cabinet mounted
PaS|rzzZ7Z e T (not used for encoders with
DRIVE-CLIQ interface)

Sensor Module cabinet mounted (not used
for encoders with DRIVE-CLIQ interface)

BRIRIEENRIRES (FHHES ) NCH CU ERfisER—1MriSes ( B4wEES ) 55.
URADSESEImAR S ( 2FER ) NC i858 2 iBesrYES |, CU IAIsHNYRIDSE(ES.
3122 EHIEOGS
1) f&an
I¥E NC #1 CU fRIZEEIERNLL | (RIBNUBERSesEE. MEXAT—EE.
(ERAS
> ARG (R |, HELEtL... )
> SFARES (EH... )
2) TH5UmRBasEE
REINRERSZHEF 1Vpp 1 EnDat (55 HI4wA5ES.
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3.12 fREEEERIREESNEE LT

3) NCUEOES
NC—>Drive ( OUTSI) :
¥ aX 488
MD36974[0..2] $MA_SAFE_GEAR_SELECT_INPUT | {&&hEbiEE AR 8 BIEENtL
4) PLCiEOES
PLC—>Drive ( OUTSIP) :
DB31.. |Signals fromjto the drive
Byte Bit7 Bit6 Bits Bit 4 Bit3 Bit 2 | Bit 1 | Bito
DBB 23 | Teststop Close SE Gear ratio selection
Selection brake Selection Bit 2 | Bit1 | Bit0
3.12.3 IHRESENFEE
1) 1BXE#
¥ aX 2AE
MD36949 $MA_SAFE_SLIP_VELO TOL %1 RIS 55 2 fRISERIREE 6 mm/min
2) IEBIE NC, IRGhRiSssEcE STt

NC 24§ ( 4hsChric B infrdmidas )

IXaNSER ( Eaf=raAsmiDes )

MD36902 $MA_SAFE_IS_ROT_AX
T

1 : hiekei

0 : 44

p9502 Sl Motion axis type (CU)

MD36905 $MA_SAFE_MODULO_RANGE
AR T
=0 ( BUAE)

MD36906 $MA_SAFE_CTRLOUT_MODULE_NR
LZEMZES

MD36912 $MA_SAFE_ENC_INPUT_NR
LeihRigsEROS
=1 (ZUME ) (5w )

MD36914 $MA_SAFE_SINGLE_ENC
1 MRISES (FIIN 2R )

10 1MRADRS (TR )

0 : 2 MwhSRS (2R )

p9514 S| motion absolute encoder linear
measuring steps (CU)

MD36916 $MA_SAFE_ENC_IS_LINEAR
RADEEKAY

1: B (JeR)

0 : gk (& )

p9516 S| motion, motor encoder configuation
Bit0 : =1 Linear B4 ( 4B )

=0 Rotary hiek&4 ( hekzeetl )
Bitl : =1 SEFMUER(A

=0 REFRIAE

MD36917 $MA_SAFE_ENC_GRID_POINT_DIST

p9517 Sl Motion linear scale grid division (CU)

BE&RfE =10000 ( BAAME ) (B : nm)

MD36918 $SMA_SAFE_ENC_RESOL p9518 S| Motion encoder pulses per revolution
IEREmhgas AR (Cu)

=2048 ( BIAE) =2048 ( EMAE)

840Ds| L ERDRFIEIR 201412 iRk
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3.13 SBC (Z2iRM )

MD36919 $MA_SAFE_END_PULSE_SHIFT
MODER

=11 (HiR)

p9519 SI motion fine resolution G1_XIST1 (CU)
=11 (BRME) (FEBFEDHHER 2=2048 )

MD36920 $MA_SAFE_ENC_GEAR_PITCH
L2FTHREE
=10 ( BAIAME)

p9520 Sl Motion spindle pitch (control unit)
=10 (FAUME ) (#88R)

MD36921 $MA_SAFE_ENC_GEAR_DENOM]0..7]
eaitb
=1 (BOME)

p9521[0..7] SI Motion gearbox encoder/load
denominator (CU)

=1 (BOME)

MD36922 $MA_SAFE_ENC_GEAR_NUMERA[0..7]
etk D ¥

p9522[0..7] SI Motion gearbox encoder/load
numerator (CU)

=1 (FOAME) =1 (BOME)

IR EBEERD S| SUEE AT | HEHEAEN , FTERIECIRECERZE,
3.12.4 fiA
1) NC. ¥Kaf (CU) RRfiaf=R—miDes
> MD36914 $MA_SAFE_SINGLE_ENC =1
> B NC IRYSmEes s EIR BRI NAYEKIMNN I mEes S5
=
EE RS RE R M RIR BRGNS p9516 Bitl=1.
2) NC I5¥555 2 RAi%es , CU Ini=5E 1 Jmibes
> IREFE 2 iDL EIEIEE
MD36901 $MA_SAFE_FUNCTION_ENABLE Bit3=1 iE5 NI RFALRIBREE.
> ENESE 2 RIS ERS
MD36914 $MA_SAFE_SINGLE_ENC =0
>  FoifcE NC iSEAImEEE 228,
> FaBEcERzM ( CU) RSt inizSEL,
CU 51555 1 JmhiSes , BHARES , WIRIEMRIZERIELL.
B , FEFEMA S| R ESTHE RSN

> IRES 1/RIGEE. 52 RESEREEE
MD36949 $MA_SAFE_SLIP_VELO_TOL

3.13 SBC ( &£k )
SBC ( Safe Brake Control ) Z2iRE=EH]. LERIFIEERRNRFEESTIMN , REWKNSE

»\

o ® =
> &Tﬁigj L B ‘§%|-) o
> p9602 =1
> poso2 =1

B
> peis et
1) R SRS INEE
MD 37000: $MA_FIXED_STOP_MODE Bit1=1

37880:5MA_FIED_STOP_MODE = BH

CIBit 8; T8
Cleit1: “F-eHznhd™ EaEe
3-20 840Ds| ZLERDRFIEIR 201412 iRk



58 3 & 840Ds| RFLEMZLTIRE

3.14 SBH/SG EE[RE!

2) BElERIiaeni{EE
MD 37030 $MA_FIXED STOP_THRESHOLD = 2mm ( ZRIAME )
3) EBRRELE 20096 iR
MD 11411 ENABLE_ALARM_MASK Bit5=1
4) MBS
MD 36968 $MA_SAFE_BRAKETEST _CONTROL Bit0 = 1
BitO :
=1 : BallidazEiiE
=0 : IXEN2#L p1532 iIRELHHEREE ( EEH )

=0 : RiERah , MHAEREIVERK,
=1 : H PLCiRERERE , BREAEIMAEK.
5) wlzhlifaE
MD 36966 $MA_SAFE_BRAKETEST_TORQUE
itE
MD 36966 = (r1509/ p2003) * 100 ) *1.3
7

p2003 = 2.81NM
MD36966 = ((0.25/2.81)*100)*1.3 = 23%

SEFRATMERFAKE r80 = p2003*MD36966 = 0.64NM < EBH3REIFHAE

iE -
p2003 &% 1H%E ( Peference torque )
r1509 A%EFR %> BIRYTHAELSTE ( Force setpoint before froce limiting ) EB7~24Bi{ B R EFAE,
IKFLERTIR/T 0.25NM,
e VARIHEAE -
Motor Type Brake Holding Torqgue (Nm)
1FK701 0.4
1FK702 1
1FK703 1.9
1FK704_ 4
1FK706 13
1FK708 22
1FK7100 23
1FK7101\FK71031\1FK7105 43

6) HIFUINRASITFEEEE
MD 36967 $MA_SAFE_BRAKETEST_POS_TOL

3.14 SBH/SG iEER#I

3.14.1 TIEEREN
SBH ZLRIBIAHE , SC ZIEE SIS, SBHISG TREAS REISIETIRE , FEZRERFITHEL,
MD36933 SEUEIE SBH/SG THNERERHITIEE.

3.14.2 8

e aX BNME
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3.15 SBH/SG StopA/B/C/D {ELLAT|EIEEE

0%
MD 36933 $MA_SAFE_DES_VELO_LIMIT[0..3] EEIRSIZR S | =0 : FToRERE

>0 : EEEERRE

TR EEBREIERIAT -

SBH IEERH = 0

SG IRERH = SG 5 EE*MD36933
HE{SS DB3x.DBX34.0... 1 ]I EPRHI RN,

DBX34.1 DBX34.0 MD35933 ZB|E
0 0 0
0 1 1
1 0 2
1 1 3

3.15 SBH/SG StopA/B/C/D {S1ERIEIFEZE
TRIBESCRRAINLER | T8, MR SBH/SG FH#ERTIRIF] StopA/B/C/D RIS LERTIAL,
7
FHERT | EREEANREIRS SG2 E SBH RYAEEATE, MEHHLA SG2 RAREZEMA RIS
LERT R EERVAT A,
Trace %Tq:EE&TE’JEi HHERE. SBH BLEIERTATE,

94.61.09% ﬁ N D
MDA
it

94.01.09%
8:01

S RS o peetg

88:81

=

1inefxis/actSpeedRel[ul, 2] Actual value of rotary speed
Axis2.E_SBH Active SBH

o %
ih 2%

IO e e epe it
<RI T < <<

JH!!!!!!!H!I!H!!!!@

IBEAEEEREERAEEEREA

| N

BN 1R, :
Séth SBH &2 1s $$E’9%UEJJETIEﬂéﬁ 0.2s, ﬁEU\%& MD36951
$MA_SAFE_VELO_SWITCH_DELAY IZE{EAT 0.2s , BNEHLA SBH TR EINITIRE
StopA/B,

RIS -
> HRASCIFRIEREM StopC/D E| SBH BYid],
> HSRASCIFRIEEM StopB E| SH AL,
> SG 3 SBH #IzhAdiE

3.16 ZL2INEERIEER

1) FAVRREATLRENERET | R{FRIEARIAZLT SBH 8 SG IRZ. BIRHIALZLT
ERERSHREREREST

2) SBH & SG Al 54Msk{= STOP A/C/D/E THEEENN,

Bl 1 : FHHFNETITIRELNER
> ECEEHIRISNIE STOP ATHAE , 25 1FFihfsReE,
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3.17 ZL2InREMK
> BNETEH SGIRE , SuhREISETIRE | IREIEMAVEREE. SFaRRIEE T
fib’z STOP AB , tRiESIED , BALLARGE.
Bl 2 : BameIIe , EibTF STOP A + SG IR,

3) 4MERM= STOP A/BHY , HARIHAENTE , b FIFRENRE.

4) BEREARBANRZSHPXI , FIARBIRT SBH 8 SG K7,

5) EFERIMNEBEINEE. STOP C (FERT ) —> STOP A,

3.17 ZL2TheEN;
RENVENE 2R ERIN | FAliREZ—F. 8l

1) RasR tBHEL2EIEEE

2) BUE SBT ( Z&Hlahiid )

3) TR 2ES U

4) Wik , B RSN,
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FIE REBNBHESEE

BAE ReWNELHESHhE

4.1 RLEFESEN

REESE5REREEEEHIES.

BEZEESIIANEERES | BIREESE NCH PLC RISFE

SSRIBMREE SE & S| X#EF,
> “°E" FRINEBRUEIA. Bt . B PLC BRHECER NC 2R E.
> <c1" RRREBRTEIA. i, B NC 240 PLC JRiZSCEL.

1

[\ Crosswise dats
_i comparison

Switch-off
signal paths

£ Sinumerik RFHEET , FEPDIHRERLINTIE

4.1 Z2ESEN

BR 1B 10 FERR Sy e br

INPREBNES Profisafe SINIEHRZAZ

Safety-Related sensors . INSE . T
&=, FEK.. NC BRSEISE
INEIRemEES

3 - Profisafe i ig&AZ

Safety-related actuators an : OUTSE . B
N NC BRSHISE
I8, HEB. JIEB...

NCK control MM NC 4L LIRS OouTSI MEsEIRE

PLC ( CU ) control MM PLC &4lihZ&2Inas OUTSIP PLC Ymf2

MM Status to NC 2 THRERTS to NC INSI HMBHIRE

MM Status to PLC MR LIESIRZ to PLC INSIP PLC %2

BREIEEIN 10—>NC NCENEEIE PLC IO G5 PLCSIIN

N X N, . PLC Jwmf2iAN

EREIEEIN 10—>PLC PLCIEANEBEPLCIOEE PLCSIINP

NC—>E3jBi& PLC fiH NC mHEEE I0 58 PLCSIOUT | NC #mfEHiH

PLC—>Hj@EiE PLC #itH PLNC #iHHEEE 10 =2 PLCSIOUTP | PLC #j:HZIEiE PLC 1O

iE -

INSE : Profisafe 2244 NEIRE S SCIUE N (S S HINUEE LT,
OUTSE : H Profisafe R HHIERE S THIUEERIL.

OUTSI (NCll) . OUTSIP (PLCHl) : SEHSRENATUE B!,
INSI (NCll ) . INSIP (PLCl]) : SCHURRUBEAYSERE.
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4.2 REHIERI IR
PLCSIIN, PLCSIINP SCHEEE PLC (S8R SIES (U0 : WHES. WEES... ) 8GNC, PLC
IRER.
PLCSIOUT, PLCSIOUT L] SHESHILEIRIEE I0 = (41 : 5. ) BNC, PLC 3ZiR#HE.,
4.2 REHREZI QISR

28 aX ZINE
MD 10050 $MN_SYSCLOCK_TIME Rt 0.002 ms
ZEeEEERRE
MD 10090 $MN_SAFETY_SYSCLOCK_TIME_RATIO 6
( ERGHIHPEUE )
MD 10091 $MN_INFO_SAFETY CYCLE_TIME SCPRZe SRR (i) 0.012 ms
R RATUER X AGIGATE
Mo 10092 SRL SRR MRS | ($fls)
$MN_INFO_CROSSCHECK_CYCLE_TIME X EmIT/RIR =
K. (HiE)

TSR 2IRSERAYEIRE ( BiFmSE. K. =2E5...... ) XX E,
BN IGIEETE = 2 x PLC cycle time (maximum cycle) + 1 x IPO cycle time

4.3 Profisafe Z2EHREHEE

4.3.1 Profisafe #&1R1143
2703\ Profisafe |10 fF& IEC 61784 15/ , SCIIRE(HRY 10 AU N/Aattizl,

PN device ET 2005

PROFINET-10

Ethernet

PROFIBUS DP DP slave ET 2008

Machine control panel

S\NU.I;EH.I;I; B;IOD sl

PTVER
{#£F8 ET200S A Profisafe fREI=HINUEERVEA. BHES.
A=

RS izl

6ES7138-4CA01-0AAD PM-E DC 24V power module for electronic modules, with diagn.
6ES7138-4FA03-0AB0 Electronic module, 4/8F-DI, DC 24V, PROFIsafe (1 pc.)
6ES7138-4FB03-0AB0O Electronic module, 4F-DO, DC 24V/2A, PROFIsafe (1 pc.)
6ES7151-1BA01-0ABO IM 151 high-feature for conn. of ET200S to PROFIBUS DP

6ES7193-4CD20-0AA0 Terminal module for AUX1 supply; screw connection
6ES7193-4CF40-0AA0 Terminal module for electron.mod.30mm; screw term.; AUX1

ET200S w/R{5F high-feature HYIZOEIR,
4.32 NmEERIEOESEE
RETVEERATERY 10 E1E 2+1 1 , BIFfBRNMA. BLESwRENEER , FERE— HEE
RRES.
1) Profisafe I NERINIYE S &R
Profisafe ZEBNZER , EEREERGNINEE , TLARERANEERESH0H,

4-2 840Ds| T &AL EIREI 201412 by
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4.3 Profisafe & EHIE(HELE

Profisafe iEHUZEZL A ( FFEREINE AK/SIL/Category 6/3/3 F4 ) :
BNFFRRE EEE

PM-E

4/8 F-DI

L+ M Va1l oo D DIz DI3 Vs2 D4 D5 D6 DIF

WiEE, FReAx | || | v

REBEEIR B [ e T - Ly

52
s3
L+ M Sensor contacts are mechanically coupled
PM-E
4/8 F-DI
L+ M Vsl Do o DIz D3 Ws2 Dis oIS DG oir

BiEiE. SR

PIEBEEIR "l X X

52
83

L+ M

PM-E

4/8 F-DI
L+ M Vsl pDio* DNt Di2* DI3* Vs2 D4 DIS DIg DI7
I
Ay ~ e
= =T
XEE, IFFMERFX
50 I
37| J s1 K
HERERIR ‘\
52 AT
S;}

[E * The left channels on the F medule provide the useful signals.

PM-E
4/8 F-DI
L A Vel DIC [s]] DIz DI3 W2 D4 DI5 Dilg DI7
T

BiEiE. FFEITR

PIEBEEIR (R

3 L)

M * The left channels on the F module provide the useful signals.

2) Profisafe HIHIEHRINBIESERE
Profisafe 2@t iENR , BERERICTIIIEE,
Profisafe iEBIEZL ST ( FFELEINE AK4/SIL2/Category3 4k )
BEETIRTEREE

840Ds| L ERDRFIEIR 201412 iRk 4-3
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4.3 Profisafe Z&tEHE(HRIE

IM151-1 -po DI PM-EF
High Feature Bk

prormus . BRLL | LUL LI

ET 200S PROFlsafe

with
PROFlsafe 7]

Feedback sign: .
fq—ai—'\' . Pressure

sensor

>

Shutdown, 24 V load |
channel 1 circuit, (|

valve

In the case of a fault, the l I I

feedback signal from the Shutdown,: 1400 V. load alegtet

pressure semsor is not channel 2 circuit, motor \ﬁ\l

received, the pump motor is -

additionally switched. > Feedback signal

EEEE=EE

IM151-1 F-DO D

High Feature - gl
]
(Wil

When OK, only the valve is
switched. The pump remains
powered-up.

ET 200S PROFisafe

Electronics output - M .

PROFIBUS
with
PROFlsafe

il

2.4 V load J ' I Indirectly position
circuit, i A Y manitoring of the load
indirect using positively-driven
400 V

contacts

Feédhacksignﬂi “‘

>

Electronics output - P

4.3.3 10 t&EREY PLC E4ES
PLC FE{4-ECE
1. IRE DP R&EREERE 2ms,
P RTLAZREE | (B ERIE RS IR \ERI RIS REL,

[ Hw Config - [SINUMERIK (Configuration) -- Safety_Doc]
Eﬂ] Station Edit Insert PLC Wiew Options wWindow Help

D28 5 S| = dd o 28w

PROFIBUIS[1} DP master system [1) | = =L 5|

—' | Suchen dt ﬂ‘,

2 B PLc3172DF
X196 | weor |Brofle  [Standard 7]
X126 |
E # ¥ FROFIELS DP
Opt 22 PROFIBUS-P2,
Il ¢ NCK 2400 of FPROFIBUS Integrated: DP master system (3] ez} !ﬂ'ﬁ! PROFINET 10
W= P 2400 o i SIMATIC 300
e HM 8480 s G SINAMIL SIMATIC 400
£ SIMATIC PC Bazed Caontre |
m || B sIMATIC PC Station
] | =]
:I:I PROFIBUS[1}: DP master system (1]
PROFIBUS address ] Module | Order number ] Firm. ] D ] 6 |
SINUMERIK MCP___ [6FC5203-0Axxx-1AAx 318
e | >
PROFIBUSDP slavesfor &
SIMATIC 57, M7, and C7 =
[distributed rack)

Press F1 ko get Help,

W DP Bk , #EF < “Activate constant bus cycle time?”
2 Contant DP Cycle = 2ms , 5SR#£#{ MD10061 $MN_POSCTRL_CYCLE_TIME —%{,

4-4 840Ds| T &AL EIREI 201412 by
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Options

Constant Bus Cycle Time ] Cables ]

¥ Activate constant bus cycle time

Optimize DP cycle (and Ti. Toif necessany): Fecalculate
Nurber of PGs/0Ps/TDs etc. on PROFIBLS
Configured: i} Tatal a

Tirne base:

Constant DP Cycle: 2:31 s | 0,000 g Details ...
[permitted times [me]: 0193 ... 1330.000 )

— Slave Synchranization
I~ Times Tiand To same for all slaves

[otherwize: make setting in slave properties]

Cancel Help

4.3 Profisafe Z&tEHIE(HRIE

b
2. ET200S 10 =S H4EZS
[ Hw Config - [SINUMERIK (Configuration) -- Safety_Doc]
Eﬂ] Station Edit Insert PLC Wiew Options wWindow Help | | o
DEHE B S | ee daa B B K
PROFIBUS(Z) DP master system (2] | 1 5i x|
2 | Suchen dat|gh
|Brofle  [Standard 7]
E =¥ PROFIBUS DP [
PROFIEUS (1T ¥ PROFIBUS P&
Il ¢ NCK 2400 of FPROFIBUS Integrated: DP master system (3] &) !ﬂ'ﬁ! PROFINET 10
W= P 2400 o i f Bl SIMATIC 300
e HM 8480 s Tl sinani] | (B SINUME SIMATIC 400
= pc ME Mek . SIMATIC PC Based Contrc
ll = -8, SIMATIC PC Station
< ' E
] (E 151 HE
Order Mumber | Address O Address | Diagnost... C_]
BES7 138-4CA01-0640 8184" ~
GES7 130-4FADG-0AB0  [400.405 400,403 | | 5 | >
[ ] 0 406..411 PROFIBUS-DP slaves for E
|[d 4FDODC24v/28  [BEST 138-4FB02-04R0 SIMATIC 57, M7, and C7
[[{ srDODC24v/28  [GES7 138.4FBO2 0ABD g | |[Sribuetiack)
Press F1 ko get Help,
b N/ >
TEHREY 10 Hhtk RIS AFE RS 10 BRET It X is 2 51,
( NCU720.2 >256kb NCU730.2>512kb NCU7x0.3<1024kb )
MLED == Sl
3. IREESEE L ( HRER ESRE )

840Ds| L ERDRFIEIR 201412 iRk
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4.3 Profisafe Z&tEHE(HRIE

Properties - 4/8 F-DI DC24V - (R-152)

Gieneral | Addresses  Parameters 1

Parameter

| Walue

1=l £ Parameters

[=H=A] F-parameters

|-[] F_source_address

2002; CPU 317F-3 PNIDP

y

|-[Z] F_dest_address

200

\~[Z] DIP switch setting (9...0)

0011001000

—[£] F manitoring time (ms)

150

[=H=3] Module parameter

-Z] Input delay

3i{ms)

\~[Z] short-circuit test

cyclic

|- [Z] Behavior after channel Faults

Passivate the entire module

BHE

+|:| Channel 1, 5

#H channel 2, 6

[#H Channel 3, 7

EREMERAVER B HE—,
4, REERESERRIGI

Properties - 4/8 F-DI DC24V - (R-152)

Gieneral | Addresses  Parameters 1
Parameter | Malue |

|-[Z] F_dest_address 200

\~[Z] DIP switch setting (9...0) 0011001000

—[£] F manitoring time (ms) 150

== Madule parameter

-Z] Input delay 3 (ms)

\~[Z] short-circuit test cyclic

|-[Z] Behavior after channel Faults Passivate the entire module

== Channel 0, 4
& activated
~[E] Sensor supply S S S R S S
|~[Z] Evaluation of the sensors 1002 evaluation
\~Z] Tvpe of sensor intercann... | 2 channel equivalent
\-[Z] Behavior at discrepancy Supply last valid value
|- [Z] Discrepancy time (ms) 10
"[£] Reintegration after discre... | Test O-Signal not necessary

0 channel 1, 5

#H channel 2, 6

] channel 3, 7 v

Cancel Help

IRE(E

aX

Activated

Aim

Sensor supply

Internal TR A HRAERER
External FrR A Hims MR R

Evaluation of the sensor

1002 evaluation

2-channel &

1o01 evaluation

1- channel &

Type of sensor interconnertion

2 channel equivalent

W EFFEE ]

2 channel non-equivalent BHF+EF
) _ Supply last valid value
Behavior at discrepancy 0-Supply value Sat=0

Discrepancy time ( ms ) 10 WAt
Test 0-Signal not
Reintegration after discrepancy | N€cessary

Test 0-Signal necessary

RN Z I

840Ds| T &AL EIREI 201412 by




F4E e N\BHESEE
4.4 ZEIERATHEHEA

Behavior at discrepancy ( 0-Supply value ) : SUBEANSSHBHIETERE , BaEEE 0 .
Reintegration after discrepancy ( Test 0-Signal necessary ) : XUEIEEEH 0 NEISIEIRE,
5. IRE/MBEHIERSE

Properties - 4 F-D0 DE24VIZA - (R-154)

Gieneral | Addresses  Parameters }

Parameter Wallg
-1 £3 Parameters
-3 F-parameters
[£] F_source_address 2002; PLC317-2DF
[£] F_dest_address 193
% DIP switch setting (2...0) 0011000110
[£] F manitaring time {ms) 150

=23 Module parameter

[£] Behavior after channel Faults
-3 DO channel 0

[£] Activated

[£] Read-back time 400 {ms)

[£] Diagnostics: wire break
=

+_ 7 DO channel 2 |
+_ 7 DO channel 3 |

S8 REE 23"
Activated BE
Read-back time ims HrRERT
Diagnostics: wire break Yes Wt
4.4 BRARRATHREIHA

L EERAIRTENEER ( Profisafe clock cycle ) 7= NC 5 PLC Profisafe #(4ESE#EHE , 1@< PLCHY
OB40 HRTCIIAY,
ZLEHE , B3k 12ms<Profisafe clock time<25ms, W4iAF DP MEAZRT RS aE],

28 aX EINE
MD 10070 $MN_IPO_SYSCLOCK_TIME_RATIO e AR E 1
MD 10071 $MN_IPO_CYCLE_TIME SCRRHRANEIRE (R ) BRI (s)
MD 10098 $MN_PROFISAFE_IPO_TIME_RATIO | Profisafe [EHB 1
MD 10099 - . .
= E3 P ivi
$MN_INFO_PROFISAFE_CYCLE_TIME Sk Profisafe FRE () | MU (s)

S#I MD10071 B7~EFRRYE«NERE , BS#I MD10070 1R E,

£#{ MD10098 Profisafe AT AR SHEAMERBROLUE. EAMEJS 1, BD Profisafe [EHA SiGNEHARE
. TFHRERT OB40 HMTEIENN PLC CPU fTRiB |, 10 PLC 13 EHARNE) , ATLAE ERIEFRa0RE 4
BcE. PLC FRFREE%E Profisafe [EJHE,
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4.5 Profisafe ZtERSHISE

0| Module Tnformation - PLC317-2DP

Fath:  [NewMagPLCVOIDBASINUMERIKAPLEI172  Operating mode of the CPU: < AUN

Stots: OK Mot a force job
Time System | Pefomance Data | Communication | Stacks |
General | Diagnostic Buffer | Hemary Sean Cycle Time
‘ 3 I : Ly inms
i 5 13 150

Scan Cycle Time Assigned as Parameter Scan Cycle Times Measured

Minimum Scan Cycle Time: 0 ms Shortest:

5 ms
Scan Cycle Manitoring Time 150 ms Current/Last 13 ms
Longest 14 ms

i —
PLC 3i#/EHAES), STEP7 fE4k , WHHEHECESAI PLC317. , 1£ Scan Cycle Time FRE/R=4/1 PLC 13
HEIEA,

4.5 Profisafe R2IERSEIE
GBS L SR HEES5 NC 8 INSE, OUTSE #1 PLC {55 INSEP, OUTSEP &,

4.5.1 Fi} Profisafe Fikititit
RS

28 =Y BIAME
MD10385 $MN_PROFISAFE_MASTER_ADDRESS | Profisafe 3kt OH
FubithtE A& © a00bbbb
a: =5 PLC g9 10

bbbb : Porfisafe Futithtit , +7<3HEl,

Properties - 4/8 F-DI DC24V - (R-152)

Gieneral | Addresses  Parameters }

MD1NRRRK=5NNN7N2H

Parameter Walug
1=l £ Parameters
—H=3] F-parameters
£] F_source_address 2002: CPUZ17F-3 PM/DP
[£] F_dest_address 200
{£] DIP switch setting (9...0) 0011001000
{£] F monitaring time {ms) 150
—H=3] Module parameter —~—|
{(£] Input delay 3(ms) S~
{£] short-circuit test cydlic N
] Behavior after channel faults Passivate the entire module
2
+{] Channel 1, 5 . N
582 chomel2, 6 Profisafe ZEufititit : 2002
+] Channel 3, 7

Cancel Help
4.5.2 {&E Profisafe &1 NC ¥

Profisafe §Y 10 #E5RENEOHELS NC RAZSE$A INSE/$SA_OUTSE F PLC #[{5E INSEP/OUTSEP
EYNMBHERRET R (2v2F0 1vl)
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4.5 Profisafe &S EIRE

SINUMERIK 840D sl

ET 2008 F-DI module ET 200S F-DI module SINUMERIK 840D s
{Ghannel d o + 5A_INSE/INSEP[n] [~ — ~{Ghannel $A_INSE/INSEP[n]
———{Channal 1 _;lﬂ,a = 5A_INSE/INSEP[n+1] I—lL——cnannen $A_INSE/INSEP[n+1]
Channel 2 Ani) §iA_INSE/INSEF[n+2] : } Channel 2 AND $A_INSE/INSEP[n+2]
Channel i $A_INSEINSEP(n+3) ] Channel 3/ | 5] AND $A_INSE/INSEP[n+3)
Channel 4~ : B Channel 4 SA_INSE/INSEP[n+4]
——{Channel §— O $A_INSE/INSEP[n+5]
Shanneit ——— Configuration: Channel x,y = 2v2 (E i
Channel 7| —————\Channel 71— Configuration, channel x,y = 2v2
— — — — Configuration, channel x,y = 1v1
A
IR ET SR

ET 2008 F-DO module SINUMERIK 8400 s

Channel 0 [ a_0UTSE[M] AND OUTSEP{n])
Channel 1 [ (34 OUTSE[ne1] AND OUTSER[n+1])
Channal 2 |4 (8A_OUTSE[n+2]  AND DUTSEP|n2])

Channel 3 [ (SA_OUTSE[n+3]  AND OUTSER[n+3])

Profisafe S N/ HIERSENRE -

S8 aX ZANE
MD10386[0...15] $MN_PROFISAFE_IN_ADDRESS Profisafe 10 f NIEEREE(4SHE | OH
MD13300[0...15] $MN_PROFISAFE_IN_FILTER FFFFFFFEFH
PDEESRZE ($A_INSE)
MD10388[0...15] $MN_PROFISAFE_IN_ASSIGN 0
E NI I,
MD13308[0...15] $MN_PROFISAFE_IN_NAME S NAE R FR
MD10387[0...15] $MN_PROFISAFE_OUT_ADDRESS | Profisafe 10 #jHHt&tf@{itbit | OH
MD13301[0...15] $MN_PROFISAFE_OUT FILTER FFFFFFFEFH
DECERFET ($A_OUTSI)
MD10389[0...15] $MN_PROFISAFE_OUT_ASSIGN N ) 0
X e
MD13309[0...15] $MN_PROFISAFE_OUT_NAME e B TR
i
Profisafe i N\ELRIBL :
TELREE(AHHE - 200 = C8H ( TEASHMUIE )
NC ZEEXi,
$A_INSE[1]...$A_INSE[4]
WA ﬁé&lug
MD10386 $MN_PROFISAFE_IN_ADDRESS [0] =05 00 00C8
-- MD13300 $MN_PROFISAFE_IN_FILTER [0] = FFFF FFFF
-- MD10388 $MN_PROFISAFE_IN_ASSIGN [0] =004 001
MD 13308 $MN_PROFISAFE_IN_NAME [0] =PS_IN_5
ZIER 10 E’J A NN EXTRIA NC ZE2$A_INSE[1]...$A_INSE[4]4 MANZE,
4.5.3 INSE/OUTSE {S2illizt
B7tas SPLIEE (2 4.655E) .,
N
28 SPL
840Ds| Zee &Rk EIAEI 201412 hx 4-9
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4.6 PIBRNUE

BL2ES

( INSI/OUTSI/INSIP/OUTSIP )

=8

i NEK: 0906 1116
$NSER)  [v| eso1 | B |v| oo Mo
: NCK: 0900 0080
SAOUTSER) [¥] es.e1 [¥[ B [V g 2000 0000
NCK: 0900 0080
sANSIP) [ we.o1 [M] B IM g 0000 0060
; - NCK: 8000 0008 *)’?Eﬁﬂ
SAOUTSIF) [N B [M o 0000 0060
xykﬁxﬁtﬁ:ﬁ.’kq: 8 ‘ i#
[TaRE 27 e FHIMEIES =
ﬂtmx;ﬁrm; TR ILERE 15
SPL5| SRS 0110 0110 0000 1111
SPL B35/
SPLIBM1EES854L
SPLEEFE L {SAFE SPFE3EES
NCKAKZSFIPLCIRES

NCK Ut ESNBE
BNE

'5 INSE BEEXIR,

Delete

Date A Number Text

1:23:13/5;‘:3’;17%” ‘ ‘ 3000 ‘Emergency stop

1:23:13/91_%;3‘,” m 008 PLC sign-of-life monitoring

e | ) e e
1:23?3/91.24133PM 310004 rS::ﬂ,i/::Ezncel event, error analysis via STEP?
1:23:13/;%;%” 4208221 Diagnostic alarm from diagnostics address 300 =
1:23:13/91_%193‘,” 97254  PROFlsafs: F module 260, error on channel IN 6;

i+ INC/PLC
I variah.

( INSI/OUTSI/INSIP/OUTSIP )

Alarm
B "5

4.6 PIERIIEIE

Mes- Al
I s:gses Izrgm
=] =
Z2ES

SARLHTHI 27254 IREE |, profisafe *Eijeh,uim)\ SSiEfE, FERER EXIRIE

SR,

WERNZLR(EES T NC M ( RHEZESA_INSI[N)/$A_OUTSI[N] ) INSI/OUTSI #1 PLC ( DB18 & ) {1l

INSIP/OUTSIP, NC IINZLE21E
4.6.1 OUTSI/OUTSIP BgE
RBETER OUTSI 225452

TS ENR BT |

FIFR ( 2EORASES 3E (840Ds| RFEMZ IR

PLC INLL(SE@id PLC JRf2sCiN,

EsBgEY )

28 aX IRE(E
MD36970 $MA_SAFE_SVSS_DISABLE_INPUT SBH/SG OH
MD36971 $MA_SAFE_SS_DISABLE_INPUT SBH OH
MD36972[0] $MA_SAFE_VELO_SELECT_INPUT SG Bit0 OH
MD36972[1] $MA_SAFE_VELO_SELECT_INPUT SG Bitl OH
MD36973 $MA_SAFE_POS_SELECT_INPUT SE OH
MD36974[0] $MA_SAFE_GEAR_SELECT_INPUT gearbox OH
MD36974[1] $MA_SAFE_GEAR_SELECT_INPUT gearbox OH
MD36974[2] $MA_SAFE_GEAR_SELECT_INPUT gearbox OH
MD36974[3] $MA_SAFE_GEAR_SELECT_INPUT gearbox OH
MD36977[0] $MA_SAFE_EXT_STOP_INPUT STOP A/B OH
MD36977[1] $MA_SAFE_EXT_STOP_INPUT STOP C OH
MD36977[2] $MA_SAFE_EXT_STOP_INPUT STOP D OH
MD36977[3] $MA_SAFE_EXT_STOP_INPUT STOP E OH

4-10
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4.6 WERNUBEZL(SE (INSI/OUTSI/INSIP/OUTSIP )

MD36978[0] $MA_SAFE_OVR_INPUT SG Ovr Bit0 OH
MD36978[1] $MA_SAFE_OVR_INPUT SG Ovr Bitl OH
MD36978[2] $MA_SAFE_OVR_INPUT SG Ovr Bit2 OH
MD36978[3] $MA_SAFE_OVR_INPUT SG Ovr Bit3 OH

SHEIZEET ; abbceddee  ( 8137 16 341 )

0:1FF
a

8: 550k, REF 1

bb 04 : FRRATE

cc

01 : XM AERSA OUTSI TEXI
02 : XIRIHMEBSA INSE TEEXIE,

01 : B 32 (hZSE

dd
02 : j5 32 (UZE
ee BES (+73H )
OUTSI AT LARRSEHIZ N 2.
S NCK-SGE/ e
NCK-SPL ultiple SGA 3 onitoring
ouTsl distribution inteiface inversion comparators
Output 1
Output 2 SGE ... Yes/no —> for axis 1
Output x |
8GE .. Yes/no — for axis 2
SGE ... Yes/no —> for axis 3
Output n

NC (OUTSI) 5 PLC (OUTSIP ) REESWARE | FilAS NC REE5IRETER |, WIRTE PLC
15 OUTSIP (EEBEAEIHIEOESH , (RIENC, PLCEZE.

1 1 : 3 SNERS STOP E & 1 ( AR STOP E I8¢
NC £%% :
MD36977[3] = 800000000H
PLC 4RT2 :
SET
= DB3x.DBX32.5
B2 . EFESA_OUTSI[1)i=HIh5NEE STOP A
NC £%% :
MD36977[0] = 04010101H

PLC 4772 :
A DB18.DBX62.0
= DB3x.DBX32.5

4.6.2 INSIZINSIP o

/5] STOP E

/IPLC OUTSIP[1]

BITISEBECE INSI, PLC 48FEsCH INSIP 5 INSI [F4,

28 aX RE(E
MD36980 $MA_SAFE_SVSS_STATUS_OUTPUT SBH/SG OH
MD36981 $MA_SAFE_SS_STATUS_OUTPUT SBH OH
MD36982[0] $MA_SAFE_VELO_STATUS_OUTPUT SG Bit0 OH

840Ds| L ERDRFIEIR 201412 iRk
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4.7 NERBEZL(SS ( PLCSIN/PLCSIINP/PLCSIOUT/PLCSIOUTP )

MD36982[1] $MA_SAFE_VELO_STATUS_OUTPUT SG Bitl OH
MD36985 $MA_ SAFE_VELO_X_ STATUS_OUTPUT n<nx OH
MD36987 $MA_SAFE_REFP_STATUS_OUTPUT Safely Ref OH
MD36988[0] $MA_SAFE_CAM_PLUS_OUTPUT SN1+ OH
MD36988[1] $MA_SAFE_CAM_PLUS_OUTPUT SN2+ OH
MD36988[2] $MA_SAFE_CAM_PLUS_OUTPUT SN3+ OH
MD36988[3] $MA_SAFE_CAM_PLUS_OUTPUT SN4+ OH
MD36989[0] $MA_SAFE_CAM_MINUS_OUTPUT SN1- OH
MD36989[1] $MA_SAFE_CAM_MINUS_OUTPUT SN2- OH
MD36989[2] $MA_SAFE_CAM_MINUS_OUTPUT SN3- OH
MD36989[3] $MA_SAFE_CAM_MINUS_OUTPUT SN4- OH
MD36990[0] $MA_SAFE_ACT_STOP_OUTPUT STOP A/B OH
MD36990[1] $MA_SAFE_ACT_STOP_OUTPUT STOP C OH
MD36990[2] $MA_SAFE_ACT_STOP_OUTPUT STOP D OH
MD36990[3] $MA_SAFE_ACT_STOP_OUTPUT STOP E OH
SHIREHTE 4.5.1
INSI BTLIRRSHEN S MEIRIRES  RIFESZAR 5" BXEK.
NCK-SPL Multiple ataion ggﬁ-SGEr Monitoring
INSI assignment comparators

interface

Input 1 4 ﬁ
Input 2 Yes/no SGA.. for axis 1

Input x

& +——/ Yes/no SGA.. ﬁ for axis 2
M—1 Yes/no SGA.. 2 for axis 3

Input n |

1 : BT ESA_INSI[LIENHERE,

NC £%% :
MD36985 = 04010101H
PLC YRfZ :
A DB3x.DBX110.5 IAHEEO N<n 52
= DB18.DBX54.0 IINSIP[1]

4.7 RERERIBIER LSS ( PLCSIIN/PLCSIINP/PLCSIOUT/PLCSIOUTP )
EReEHBES  FE—LRBENPLCES W JFNEES. INEENURES
4.7.1 PLCSIIN/PLCINSIP {52
1§ PLC RYESSINEIZEBEH . £ NC UELEERASA_PLCSIN{ES.
- %5 13.7 (FS3INE SHESXE

PLC JRig :
A13.7
= DB18.DBX132.0 [/PLCSIIN[1]}BAt2

NC BT {#FES$A_PLCSIIN[SES, 2413.7=18F , NCZ-E$A_PLCSIIN[1]=1.
4.7.2 PLCSIOUT/PLCSIOUTP (=
15 NC URIRS GBI EEIEN PLC BOKXY; , tHAFEFE NC (SEIREERE PLC S| Ki,
3 : & MARKERSI[1/{SS#tHE PLC Q5.5
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4.8 ZehaArE ( MARKERSI/MAKERSIP )

NC JRF2 :
IDS=10 DO PLCSIOUT[1] = MARKERSI[1]
PLC YRiZ :

A DB18.DBX128.0 /IPLCSIOUT[1]ithtib
= Q5.5
4.8 ZLhE@ESE ( MARKERSI/MAKERSIP )
FETF=eBEEE  ZRREM 64 M2 IRE.
NC fI$A_MARKERSI[1...64] , PLC fll DB18.DBX70.0...DBX114.7 , 3£ 64 /™,
4.9 Z2ANELEBES ( TIMERSI/Txx )
NC {iEf 16 NB TGN Z SR A4k EES.
4.91 fRIZES
$A_TIMERSI[n]=0 F~itAiesa=FHEo.
$A_TIMERSI[n]=-1 itATE&=LE,
NC S e BRI EEHYE.
4.9.2 fmizEEh)
2s FYFERTIRLHYmTE.

NC {lI4wFE
DEFINE SI_Timerl AS $A_TIMERSI[1]
IDS=10 WHENEVER MI_Door_Open_Req == 0 DO SI_Timerl = -1 MI_STOPD_Sp_OpenDoorReq = 0
IDS=20 EVERY MI_Door_Open_Req==1DO SI_Timerl =0
IDS=30 EVERY (SI|_Timerl >=2) DO SI_Timerl = 0 SI_Timerl =-1 MI_STOPD_Sp_OpenDoorReq = 1

WiBA :
{55 MI_Door_Open_Req EFHE [E5h SI_Timerl AYiHATEE , MI_STOPD_Sp_OpenDoorReq ZERT
2s .

PLC RIS ( ESZ(EFRRTIRIAkAERR ) -
A MI_Door_Open_Req

L S5T#2S
SD T 20
A T 20

= #MI_STOPD_Sp_OpenDoorReq
4.10 RLIEAIREBEE ( SIRELAY/FB10)

RIeiRM 16 N L 2INRERTHIENZ SERT4RERS. NCUER SIRELAY 5<% , PLC lf$F3 FB10 IhRER
5ok, MERERG , SLZzeiEd]. TERTEFES.
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FIE REBNBHESRE

4.10 LEFERTYRAEES ( SIRELAY/FB10 )
4.10.1 NC ZLIERIEAEBEE ( SIRELAY )
1) ZLTERTYREBE84ARY,

&—— OR
a1
Q2
AND b
AD
™1 AND
cmP
»= =
|_ o—i Timeri
Time measurement -
13 rising to falling edge
AND - -
= e wi — A2
= E_AND _I_I—
T
*s— A3
-y Timer3
T2

(1) A

Q1 : RN , SEf4kFEES
Q2 : M

TML : UEEATE]

El: 3= 1 ({KBFER )

E2 : 3= 2 ({KBFBER )

E3 : 3= 3 ({KEBFEW )

YV V. V V VYV V

(2) M

Y

A0 : SI=EET , ZBP/9 0
Al : FERT T1BFEF 7 0
A2 : FERT T2 BYIEF 9 0
> A3: {ERF T3EFERFA 0
(3) HERE
> T1..T3: ZERTAGE) , BARAD (s)
2) T{ERIR
BRIETT , B E1I-E3£EBA 1, AO~A3HIH 0, BHE Q1 EFHAfA (% ) Wt 1.
E1~E3 XSS/ 0RY , AOIZBEPHIH 0, A1~A3 FRIZTERTEFERTAILE O.
3) NC FERTHKFRESYRIZ
4 BJ35S LMK EIBR4RTE
(1) REMFERTYrEEESHI NG SIRELIN
SIRELIN ( No. , tmpint , <<Q1” , “<Q2" , ““E1" , “*E2" )
> No : JERT4KEEEERFS
> tmpint : BEEE |, BBUESRENE , #lHESEEERNT
> QL..E2 : XIRFERTLAREEZRH N i,
(2) ENFERTHREEESHIL IR SIRELOUT
SIRELOUT ( No. , tmpint , “<<A0" , <“A1" , <A2" , ““A3" )
> No : JERT4REEEERFS

Y VY
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BAE

LZERMNBHESEE

4.10 LEFERTYRAEES ( SIRELAY/FB10 )

> tmpint : BHEZE  BKEESRENE , AESEEERNIT
> QL..E2 : XIRFERTERFE 2R Him.
(3) IREIEATUREEESATE) SIRELTIME
SIRELTIME ( No. , tmpint , TM1, timel , time2 , time3)
> No : JERTEREEEEFS
> tmpint : BYEE , FREESRENE , #ITESEEEMRHIIT
> TM1 : U Z A
> timel...time3 : XJRz4 HFERTBRASE]
(4) SERTAREEESIETT
tmpSi = SIRELAY ( No )
> No : JERTHKEEERFS
> tmpSi : FERTHEEERIZITIRENAT | 10EIREIEH KB E RIS T.
Ef#EF DO 184$7&1T SIRELAY , FlA tmpSi & MARKER &

=] .
BB :
Return value Meaning
status

1 The input guantity of the safety relay is either not parameterized or
not correctly parameterized.
Remedy: Call SIRELIN with the comrect parameterization

2 The output quantities of the safety relay are either not parameterized
or not correctly parameterzed.
Remedy: Call SIRELOUT with the correct parameterization

3 The input and output quantities of the safety relay are either not para-
meterized or not correctly parameterized.
Remedy: Call SIRELIN and SIRELOUT with the correct parameteri-
zation

4 The timers of the safety relay are either not parameterized or not cor-
rectly parameterized.
Remedy: Call SIRELTIME with the correct parameterization

5 The input quantities and timers of the safety relay are either not para-
meterized or not correctly parameterized.
Remedy: Call SIRELIN and SIRELTIME with the correct parameteri-
zation

Return value Meaning
status

6 The output quantities of the safety relay are either not parameterized
or not correctly parameterized.
Remedy: Call SIRELOUT and SIRELTIME with the correct paramete-
rization

7 The initialization of the safety relay was either not carried out or not
correctly carried out.
Remedy: Call SIRELIN, SIRELOUT and SIRELTIME with the correct
parameterization

(5) SIRELAY ZpEkA

Fi# SIRELAY (SIS ST B /ARTIBENZLTE, BIVER MARKERS T8,

4) FERTYREERRIRIZES(H]

; Sl Re|ay:::::::::::::

; Define Sl relay variable

DEF INT R_IN, R_OUT, R_TIMER

DEFINE R_ST AS $AC_MARKER[1]

; SPL: EMG and EMG_ACK============== ===
IDS=80 DO M_E1=IE_ POWERON AND IE_EMG1
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FIE REBNBHESRE

4.10 LEFERTYRAEES ( SIRELAY/FB10 )

IDS=81 DO M_E2=IE_ POWERON AND IE_EMG2
IDS=82 DO M_Q1=IE_POWERON AND IE_EMG_ACK
;Setting SIRelay
SIRELIN(Z1,R_IN,"M_Q1""M_Q2","M_E1","M_E2")

SIRELOUT(1,R_OUT,"M_A0","M_A1","M_A2","M_A3")
SIRELTIME(1,R_TIMER,0.3,3,5,8)

;Run SIRelay
IDS=83 DO R_ST=SIRELAY(1)

R1=R_ST /BTN EEEE R RIT T
4.10.2 PLC RL2IEAJ4KAEZE (FB10)
FB10 24
Formal parameters of Sl relay function
Signal Type Type Remark
In1 BOOL Input 1

In2 BOOL Input 2

In3 BOOL Input 3

Ackn1 BOOL Acknowledge input 1

Ackn2 BOOL Acknowledge input 2
TimeValuel TIME Time value 1 for OFF delay
TimeValue2 TIME Time value 2 for OFF delay
TimeValue3 TIME Time value 3 for OFF delay
OutD BOOL Output, instantaneous (no delay)

o]
Out1 (0] BOOL Output, delayed by TimeValue1
Out2 (0] BOOL Output, delayed by TimeValue2
O

Out3 BOOL Output, delayed by TimeValue3

FirstRun l{e] BOOL Activation of basic setting

SRS SIRELAY iRBE , R{5EIHEE—IRL,
FirstRun : _EB#IAMLEKIS,

JRiZ
CALL "SI Relais", DB300
In1 ="SPL".SPL_DATA.M E1
In2 ="SPL".SPL_DATA.M_E2
In3 =
Quitl :="SPL".SPL_DATA.M_Q1
Quit2 :="SPL".SPL_DATA.M_Q2

TimeValuel :=T#3S
TimeValue2 =T#5S
TimeValue3 :=T#8S

OutO :="SPL".SPL_DATA.M_AO
Outl :="SPL".SPL_DATA.M_A1l
Out2 :="SPL".SPL_DATA.M_A2
Out3 :="SPL".SPL_DATA.M_A3
FirstRun :="NC".E_FirstOB1 //DB10.DBX104.6

iE -
NHAB{R FB10 BRIBTTHY , FirstRun EFHG#IAL.
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FIE REBNEHESRE

4.11 NC. PLC Z2{5SHBtIIiasE
4.10.3 R2EMHBBHETR
NC K9 SIRELAY #1 PLC §9 FB10 iR B2 B2 —5
4.11 NC, PLC #Z2(5SiblixIiEE

NCK &2 PLC Z2(55 PLC {55 DB18 Ryttt  1BR
$A_INSEJ[1...64] INSEP[1...64] DBX38.0...DBX45.7 HMNEREINEE
$A_OUTSE[1...64] OUTSEP[1...64] DBX46.0...DBX53.7 HMEREHES
$A_INSI[1...64] INSIP[1...64] DBX54.0...DBX61.7 Drive {55->NC
$A_OUTSI[1...64] OUTSIPI[1...64] DBX62.0...DBX69.7 NC->Drive {55
$A_MARKERSI[1...64] MARKERSIP[1...64] DBX70.0...DBX74.7 FRiEJ4kER S

$A TIMERSI[1...16] FB10 pEIEEEE

$A_PLCSIOUTI[1...32] PLCSIOUTPI1...32] DBX128.0..DBX131.7 | |

$A_PLCSIIN[1...32] PLCSIINP[L...32] DBX132.0...DBX135.7

840Ds| L ERDRFIEIR 201412 iRk 4-17






55 55 SPL fwiz

5.1 SPLNC-PLC3zX#§3& ( SPL CDC)

55 SPL fRiz
SPL ( Safety Programming Logic ) Z&iZiERIE. LEEHI—3B% . NC. PLC AEHRY CPU TRkEH
ROZiEIES | WELEINEEK,

5.1 SPL NC-PLC 3&¢X#&3& ( SPL CDC)
ZeIEKREITHIBEREHEEE— . LR KL ZENEEER,

e [0 FToura T
| > 1| | |
NC SPL
Profisaf OUTSE | INSI IDr|ve
& Control
e?%l]’f%: I éﬁhtE*W%ﬂé : | ontro
S INSEP | OUTSIP I
| > || ———=
He— | |l PcospL (| I
|l ourse| | INSIP ||
| | | |
I I MARKERSI I !
PLCSIIN I PLCSIINP I
ne == > | —] PLC IO
11 | - |
I PLCSIOUT I I PLCSIOUTP I
| | ! i
| | | |
LU AL s | L _NoretEra |
27090 Error in Data Crosscheck NCK-PLC $A ...
DB18 “SPL” NCK
A_INSEP[x] $A_INSE[x]
A_OUTSEP[x] Sl System $A_OUTSE[x]
— | A MARKERSIP[x] jmlip SRR s 5A_MARKERSIx] |« -
FC91 A_INSIP[x] =S $A_INSI[x] SAFE.SPF
A_OUTSIP[x] I $A_OUTSI[x]
| <
A_PLCSIIN[X] »| $A_PLCSIIN[x]
H A_PLCSIOUT(x] |« : $A_PLCSIOUT[x] -
|
PLC ! NCK
1

s,

NC-SPL BidRZHES LI,
PLC-SPL &g PLC 4RF2CH,
5.2 NC-SPL
NC SPL ERESRLSIESHE. RF LBEEMIT.
5.2.1 NC-SPL [ah&{4
> TEX INSE/OUTSE/INSI/OUTSI £&%2(=E,
> IRERHHEN DS FRTRSE.
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55 55 SPL fwiz

5.2 NC-SPL
S# MD 28251 $MC_MM_NUM_SAFE_SYNC_ELEMENTS,
BNMEHESEIVES 40 TR,. BIRFTESAC_SAFE_SYNA MEM HRRFKEFHHEH
TTE.

Sl-Basic IR ASZ$F 500 T,
SI-Comfort IR A 35 5000 MNTE=.
> TNERBIRBRTEIL SAFE.SPF 2R
> IRBSEIMD20108 $MC_PROG_EVENT _MASK, Bit 5=1 , R%_FFEBE AR SAFE.SPF,

20188:3MC_PROG_EUENT_MASK = BH

[IBit @: Start of part program
[IBit 1: End of part program
[]Bit 2: OP RESET

[IBit 3: Booting

[IBit 4: reserved

[IBit 5: Safety PowerOn

> IRESH MD11602 $SMN_ASUP_START MASK Bitl=1

11682:5MN_ASUP_START_MASK = BH

(1Bt B: ASUB self-starting

[IBit 1: Start permissible with non-referenced axes
[IBit 2: Start also permissible with read-in disabled
[ IBit 3: JOG in ASUB possible

5.2.2 NC-SPL fwiZ

(FRRLSIESHE.
il :

IDS 60 DO Ol SBH _SG=0

; ==========SPL_Door closed SGl====
IDS 61 WHENEVER IE_DOOR_CLOSE==1 DO Ol_SG=1 Ol_SG_Bit0=0 Ol_SG_Bit1=0
RIZEL

> FEMHT B DO 1S |, W 1DS=60.
> BEMHEHIT, A WHENEVER, WHEN, FROM, EVERY Z£{H58< , # H1F IDS=61.
5.2.3 AFESHITHRM
B$1ES 3 WHENEVER , FROM , WHEN , EVERY &&44 , IfFEWT :

WHENEVER &

FROM

WHEN

e[ M M M
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55 55 SPL fwiz
5.3 PLC-SPL

5.2.4 SAFE.SPF igi%illiZ
1) B4RE :
MD10095 $MN_SFAE_MODE_MASK Bit2=1

16895:5MN_SAFE_MODE_MASK = 4H

C1Bit 0: TS ERLGIE=$A_INSIHT ({Rpl)
[IBit 1: ¥&tR{¥ PROFIsafeMERE ({%sI)
VIBit 2: 48/NE S IEEIRISAFE SPFAT I ETT

2) MD20108 $MC_PROG_EVENT MASK Bit5=0 BX SAFE.SPF 12/ BB BaiE1T.

3) £ MDA B THAT SAFE.SPF Fi2F , iEmEiAinL.,

4) EJEWRFEE , MD10095 Bit2=0 , MD20108 Bit5=1.

5.3 PLC-SPL
PLC SPL {#MIERH PLC J#f21E< , {B PLC SPL {RIEBEMS NC SPL fY4RIEIZB e —F , BN
RARNINIEIR,

5.3.1 PLC-SPL 28l

% FERT PLC %N NC-SPL BiE{ TR DB18.DBX137.5 , 24§ NC-SPL iZ{TE R ERE5) PLC-SPL

PLC EZFFHIETT.
DB18 fhllsfs SPLIRE -
PLC itk BFEE izl

DB18.DBX136.0

SPL_STATUS[1]

NCK--SPL interfaces parameterized

DB18.DBX136.1

SPL_STATUS[2]

NCK--SPL program file exists

DB18.DBX136.2

SPL_STATUS[3]

NCK waits for the PLC to boot

DB18.DBX136.3

SPL_STATUS[4]

NCK and PLC in cyclic operation

DB18.DBX136.4

SPL_STATUS[5]

Call FB4 processing for SPL

DB18.DBX136.5

SPL_STATUS[6]

Exit FB4 processing for SPL

DB18.DBX136.6

SPL_STATUS[7]

Call FC9 processing for SPL

DB18.DBX136.7

SPL_STATUS[S8]

Exit FC9 processing for SPL

DB18.DBX137.0

SPL_STATUS[9]

SPL start implemented using PROG_EVENT
mechanism

DB18.DBX137.1

SPL_STATUS[10]

Crosswise data comparison started, NCK

DB18.DBX137.2

SPL_STATUS[11]

Crosswise data comparison started, PLC

DB18.DBX137.3

SPL_STATUS[12]

NCK--SPL checksum checking active

DB18.DBX137.4

SPL_STATUS[13]

All SPL protective mechanisms active

DB18.DBX137.5

SPL_STATUS[14]

End of SPL program reached

DB18.DBX137.6

SPL_STATUS[15]

SPL start via Safety--PowerOn

DB18.DBX137.7

SPL_STATUS[16]

Not connected
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55 55 SPL fwiz

5.4 NC-SPL, PLC-SPL {miZZigia S IiRR

5.3.2 PLC-SPL {RiZiii=

PLC-SPL H1T&14
DB18.DBX137.5

INSIP ( #—>DB18 )

PLCSIINP ( PLC /O—>DB18)

|PLC-SPL R hE (3

E SI{E8) |

OUTSIP ( DB18—>1f )

PLCSIOUTP ( DB18—>PLC I/O )

End

I
// 1DS=60_SPL: OUTSIP_SBH/SG process
SET

R "SPL".SPL_DATA.OI_SBH_SG DB18.DBX62.7 OUTSIP_08
//1DS=61_SPL: OUTSIP_Door closed_SG1
A "SPL"SPL_DATA.IE_DOOR_CLOSE DB18.DBX38.0 INSEP_01
S "SPL".SPL_DATA.OI_SG DB18.DBX63.0 OUTSIP_09
R "SPL".SPL_DATA.OI_SG_Bit0 DB18.DBX63.1 OUTSIP_10
R "SPL".SPL_DATA.OI_SG_Bit01 DB18.DBX63.2 OUTSIP_11
5.4 NC-SPL, PLC-SPL {miZiZiEESIIERR
PLC LAD #wi2 PLC STL NC {5 4mIE
ImiE

“2INL” “2INZ2” “2OUT4” All.O

#IN1 #IN2 #OUT4

| | — Alll IDS=10 DO OUT4 = IN1 AND IN2

= Q4.0

e ol 0110
,#'m'z, (i Ol1.1 IDS=20 DO OUT4 = IN1 OR IN2

s =040
“BTR1” “HOUT4”

#IN1 #OUT4 ON 11.0
i | " U O 11.1  |IDS=30 DO OUT4 = NOT IN1 OR IN2

e = Q4.0

| |

5-4
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55 55 SPL fwiz

5.5 SPLiZRRFRIR

o % Al1.0
211
#IN1 — “20OUT4” Alll
o #OUT4 IDS=40 DO OUT4 = NOT ( IN1 AND IN2)
2TR2 = NOT
#INZ — —3
= Q4.0
S— XOR - X11.0
Fi = i X111 IDS=50 DO OUT4 = IN1 XOR IN2
“3IN2” =
#1H2 —| = Q4.0
?{?g;‘d IDS=80 EVERY ( IN1==1 AND IN2==0) DO
SR A #IN1 OouT4=1
2#INH1
#INL —5 S #0UT4 |IDS=81 WHENEVEY IN2 == 1 DO OUT4 =0
2IN2 A#IN2 |3
#IN2 —R Q-
R #0UT4 [IDS=82 DO OUT4 = ( IN1 OR OUT4 ) AND
NOT IN2
?ﬁq IDS=80 EVERY ( IN2==1 AND IN1==0 ) DO
RS A #IN1 OouT4=1
2#TH1
#THL —R R #0UT4 |IDS=81 WHENEVEY IN1==1 DO OUT4=1
— A#IN2 |5
#INZ —3 L S#0OUT4 |IDS=82 DO OUT4 = IN1 OR (OUT4 AND
NOT IN2)
5.5 SPL 2P
5.5.1 NC-SPL I2FF{RIF
LR ESIESH IDS EFEMREEIES 5.
HXSE :
e aX EINME
MD11500[0] $MN_PREVENT_SYNACT_LOCK {47 1D 282 0
MD11500[1] $MN_PREVENT_SYNACT_LOCK {40 1D ERE 0

# SPL EESiRBMRIF , NEBRRE 27095 ““NCK-SPL fRIFIRELE" .

27095 ¢ 7 B sy B

SEC YR ]
13.01.11

07:1'9:15.331‘

REE XH
‘ 27095 ‘NCK SPLRHFRIEE
2000 %Zéiﬁﬁ?ﬁ’l\iilﬁ, FEIREMANAIES

=0

"E i

SHREfR , SAFE.spf FIEFFEHE TR B ERG0T.
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55 55 SPL fwiz

5.5 SPL 2R

DEFINE IE DOOR_CLOSE AS §4 INSE[1]
DEFINE IE MODE A% $4 INSE[Z]
DEFINE IE ENABLE KEY A5 §4 INSE[3]
DEFINE IE _EMG1 A% §4 TINSE[4]
DEFINE IE EMGZ A% §L INSE[S]
DEFINE IE POWERON A5 $A INSE[6]
DEFINE IE ENG ACK A% $4 INSE[7]
;Define CE

DEFINE QE Low Speed A% $4 OUTZE[1]

5.5.2 PLC-SPL {#{P

PLC fh& DB18.DBX36.0 = 1 , R RFALRLINREEIN e,
FCEO0 @ Title:

Comment:

: zetup finished

Comment:
L “SPL”. COMM_TO DE18. DEX119. 5 - Communication Timeout
BEC
SET
3 “SFL”. SPL_READT DE1S. DEXS6. 0 —— gzetup finished

JEHSEEESE | (27 SAFE.Spf 2RI HIEER SR N HIHRE 27093 “Checksum error NCK--
SPL, %1, %2, %3" ,

5-6 840Ds| T &AL EIREI 201412 by



% 6 B Z2IRE

6.1 LLRENK SBT ( Safe Brake Test )

H6E Z2IEEMH
REFVEBRRFE R L EBaESE EA 8 /T Z 2 I8~ et
MW7 3 8B% , MR
> REIREE
> BKihsEREi
> HNEREIAR
6.1 B2 MMiz SBT ( Safe Brake Test )
ZE&HRATF e RO AARE TFER | HEHEK.
(FREERIBENRIRIB R FHIFIZNEEN.
6.1.1 it =44
> IR, HhisETER
> Beiki T, ENEASTRHRE
> HFLS(EER 100%
6.1.2 izt
SCATIERERHLSCRRAAE r80 BEIXEI MD36966 HIIRE(E.

FB11 IhgEsimAeA :
1) FB11 &#{

CALL # FB11 //Brake test module
Start =#FB11 Start //Start brake test
Quit =#ack //Acknowledge error with reset key
Bclosed :=#BrakeState //Feedback signal brake not open DBX92.5
Axis :=#AxisNo //Axis number of axis to be tested, Z axis
TimerNo =#TimerNo //Timer number
TV_BTactiv :=S5T#200MS //Monitoring time value: Brake test active DBX71.0
TV_Bclose :=S5T#1S
TV _FeedCommand  :=S5T#1S
TV_FXSreached :=S5T#1S
TV_FXShold :=S5T#2S
CloseBrake :=#CloseBrake
MoveAxis =#MoveAxis
Done =#FB11 Done
Error =#FB11 Error
State =#FB11 State
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% 6 B T2IREN

6.1 LLRENK SBT ( Safe Brake Test )
2) FB11=HIRSF

Start () —
I N o | |
ClosedBrake (O) ¥ LTV BTactiv ( ¥5ifile) | S5 SBT F7=UAf |

BClosed (1) & ] TV_Bclose ( {i2Aia) , SERMHE ) J
MoveAxis (O ) — ™7 7777777" *L1v_FeedCommand ( #E{E<$HHIA] )
Done (O) TV Belose (UciHiE]  SEHBREEE )
| Y
' |
180 | _ TV_EXShold (JRIEBIBEEE ) ________ "
(FBHLSERMEE )| 5 :
MD369s6 | 1 T TTTTTo ! TV_FXSreached ( Y52RHiA) , JIXEERAMARAL )
(RIEUNSAE ) | 5
p1532 ! !
(fhgeilsE) [ 4 T T TTTTTTTTTTTmmmmmmmee- R

3) PLC %z
{53 FB8O MAKTHAEEHR,
CALL “BreakTest" , DB8O
SBT_Start:=17.7

quit =137
condition:=TRUE
AxisNo =3

TimerNo :=T22
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% 6 B Z2IRE

6.2 BxHfEaENh
4) FB11 $5iZRHT

State Significance

0 No error

1 Start conditions not fulfilled, e.g. the axis is not in closed-loop control / brake closed / axis
inhibited

2 No NC checkback in "Brake test active" signal on selection of brake test

3 No "Brake applied" checkback by input signal Bclosed

4 No travel command output (e.g., axis motion has not been started)

5 Fixed end stop will not be reached — axis RESET was initiated.

6 Traversing inhibit/Approach too slow — fixed stop cannot be reached. TV FXSreached
monitoring timeout

7 Brake is not holding at all (the end position is reached)/approach speed is too high

8 Brake opens during the holding time

9 Error when deselecting the brake test

10 Internal error

11 "PLC-controlled axis" signal not enabled in the user program

6.1.3 MHER
HROERBEIRZEFNSEPRERESRAE,

W 11/26/13 B
YA 533PH

Undo Scroll Down X - time
axis

¥ - value
axis

Fity
separated

) Sstem [y Drive

= iag. “ utiliz. B system
6.2 BkrhfsEgEE
6.2.1 UidfES
WHIMANES :
DB 31... | Signals from/to the drive
[Byte Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
DBE 22 SG selection Acknow- SBH SBH/SG
ledgem., Deselec- | Deselec-
Bit 1 Bit 0 communic. tion tion
failure
DBB 23 Test stop Close SE Gear ratio selection
Selection brake Selection Bit 2 Bit 1 ‘ Bit 0
MWiRIRES -
DB 31... | Signals from/to the drive
Byte Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit2 Bit 1 Bit0
DEB 108 Axis Commu- | Fault "Fulses | Commu- SBH/SG
safaly raf- nication |data can- nication | active
arenced failure not | transfar celled" | failure
acknowl. status
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% 6 B T2IREN

6.3 SNEREIAT

MztAd A -
o ax BINE
MD36957 $MA_SAFE_PULSE_DIS_CHECK_TIME | K4&aSizAdia] 0.2s
6.2.2 idifctE

< e >

SRR ? N
DB3x.DBX93.7=1 ?

TNRIRES?
DB3x.DBX108.2=1

Y

y
| DB3x.DBX23.7=0 |

y

( MiksteEsE >

i i
BN ZEMEORNI.
6.3 §pERIZ Mz
6.3.1 MiHA(ES
WSS
DB 31... | Signals from/to the drive
[Byte Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
DBB 32 Deselect | Deselect | Deselect | Deselect
ext. ext. ext. ext.
STOP_E | STOP D | STOP_C | STOP_A
W RIRMES
DB 31... | Signals from/to the drive
Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit2 Bit 1 Bit0
11 TOP E | STOP D |STOP_ P_A/
active active Active B
Active
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% 6 B Z2IRE

6.3.2 Mistifite

< i >

6.3 SNEREILT

'

ShBKITERE ?
DB3x.DBX93.7=1 ?

Y

@i PLCSIIN #A3|\ PLC =555,
LR, NC O STOP DIC/A

$A_OUTSI[x] =0
$A_OUTSI[x] =0

; STOP D
; STOPC

\

ORI PLC $20 STOP DIC/A
DB3x.DBX32.4=0
DB3x.DBX32.3 =0
DB3x.DBX32.2 = 0

HARIRES?
DB3x.DBX111.6=1
DB3x.DBX111.5=1
DB3x.DBX111.4=1

DB3x.DBX32.4 =1
DB3x.DBX32.3=1
DB3x.DBX32.2=1

T
BN Loz,
6.3.3 izt PLC 2R

PLC IhgEtR FC79 BT it & MR MHEIhEENL.
1) STOP E IREMIK
IE25R94s 3 FIKI%S 8 FRRY PLC 727,
> FFik STOP E Uizt

IIStopE i, S [AR2,P#1.2]
1 S #Test_StopE

1172085 StopE M S [AR2,P#0.2]
S #NC_TST_StopD
> 1Eh0 STOP E Mg

IIStopE i, S [AR2,P#1.2]
S #Test_StopE

1172085 StopE M S [AR2,P#0.2]
/'S #NC_TST_StopD
2) FC79 mfg

HARIRES?
DB3x.DBX111.6=1
DB3x.DBX111.5=1
DB3x.DBX111.4=1

Y

$A OUTSIX]=1 ; STOPD
$A OUTSIX]=1 ; STOPC
$A OUTSIIXI=1 :STOPA

y

( Miht4EER )

1§ FC79 IS SAE] PLC REBIEIERRS (FC510) ,

CALL FC 79

840Ds| L ERDRFIEIR 201412 iRk
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6.3 SNEREIAT

start =I17.4
reset =I13.7
num_axis =1

test axis 1 =1

test axis 2 =0

test axis 3 =0

test axis 4 =0

test axis 5 =0

test axis 6 =0

test axis 7 =0

test axis 8 =0
NC_TST_StopE :=M500.0
NC_TST_StopD :=M400.2
NC_TST_StopC :=M400.1
NC_TST_StopA :=M400.0
PLC_TST_StopE:=M500.1
PLC_TST_StopD:=M400.5
PLC_TST_StopC.=M400.4
PLC_TST_StopA:=M400.3
Done =Q7.7
AxisInStops :=Q7.6
AXNumeError :=Q7.5
aux_dword :=MD410

CALL FC 510

NC_TST_STOPA :=M400.0
NC_TST_STOPC :=M400.1
NC_TST_STOPD :=M400.2
PLC_TST_STOPA:=M400.3
PLC_TST_STOPC:=M400.4
PLC_TST_STOPD:=M400.5
EMG_Ack =137

ref :=MW600

3) MR
SinuCom NC iZRHIREEER,

6-6
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6.3 SNEREILT

Test Name X1-Axis test of external stops | Success \ Yes
Axis / Spindle | AX1:X1
Test Initiated By | Activate the teststop
Results
SGE Drive Stop E
SGA Drive Stop E
SGE NCK Stop E
SGA NCK Stop E
SGE Drive Stop D
SGA Drive Stop D 1 11
SGE NCK Stop D
SGANCK Stop D T 1 T 11
SGE Drive Stop C
SGADveStopC__ [ 1 1T 1
SGE NCK Stop C
SGANCKStopC__ [ 1 T 1
SGE Drive Stop A
SGA Drive Stop A 1 [ | 1
SGE NCK Stop A
SGA NCK Stop A 1 1
i I i I i I ' I i [ i I i I
73 74 75 76 77 78 78
(seconds)

SGE : ZHEINES

SGA : FrkES

HNEREMAISS , B PLC. NC, RER—75MA , H3IERHMINMEINE. SNUNELEEIERX
HIREHAATER , A SIRAEIER N RINIRE.
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BT Z2MEERIR

7.1 iR

AR RGN

Profisafe 10 BM4ACE

EXESEAL

ML LINEEE , SPL JRE

!

ZEIRENT

Wialt &

7.2 REINEEIT(ER
RIERITEKREX AR SRIPXE , TRLEEINRRELEINEE.

il :

7.1 EXRE

ZeTiE e Z2IRE
i TEER HLARSH SBHISG prevys
XIYIZ STOP D ( #ERT 2s ) ->STOP A
EMG =S sp §A_EEQ‘ 2s—>STOP C ( #ERT 2s ) ->STOP
[JFF Fra4H STOP C ( §EAT 25 ) ->STOP A
X/Y/Z |SG1 (10m/min)
WES IERTE
SP SG1 ( 3000rpm )
FH Bk — — STOP D ( X/Y/Z ) (%EAT2s) ->STOP D (SP)
— SP SG3 ( 2rpm ) STOP A
IIFF Enable Key = off | X/Y/Z |SBH
Enable Key = on | X/Y/Z |SG3 ( 2m/min )
WiAH :
1) &=
> [JRBY, #H45% STOP D, $ERY 2s , F4H STOP D, ZERAY 2s , FE4l STOP A,
> [ JFRS , FrE%h STOP C |, $ERY 2s , A% STOP A,
2) 1K

> IEETER , FrEitT SCLIRE ( ReFEERERES ) .

840Ds| L ERDRFIEIR 201412 iRk
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7.3 ROTIELTAGE
3) FHIBEK
> EFe  REF IERRSAL
> FrEit4ah STOP D (iniBMNS=HIa) ) | 2ERT 3s SRMFIEN7eEe , E4H STOP D,
> BHATEMTERS , B ES.

4) I
> 1R, ERRFIEIIASAL , S ISR RRERT 4 e 28,
> [JFFES , il STOP A/SG3 |, - TFERAZSIRE AT,
> FfEBE , FTEiHESH SBH , (b FLe BRI,
> (HREEE , TEHSH SG3 , - TFLReREISIRE.
7.3 REELHE
Sl axis/spindle, add. 1 axis/spindle 5 8
GFCH800-0ACTO-0YBO
'SI-Basic' included 1 axis and 4 SPL [0 0 0

6FC5860-6AME3-0YB0
'SI-Comfort' including 1 axis and 64 SPL I/0
6FC5860-8AMG4-0YB0 O

M63 IEIRE A 4 1 SPL /0 =F0 1 NRETIEEAVEH,
M64 IEINE S 64 4 SPL /O mF0 1 N2 IhREAVH,
C70 EIEM RAN LT LIHAEE.
7.4 MRNEHR LT RRES
7.41 S FRHE
FRfERE  FEFZE , FFH NC 1 PLCIBEERE—H.
AFHENC. PLCLLBIERE , EIERIN TREEESHE.

EXFFSHN -
> INSE : |E_FF3k=FFFER
> OUTSE: OE_FFL=fF5h
> INSI : I_FFk=FER
> OUTSI: Ol_FFL=1FE
> PLCSIIN : IP_FFk== 588
> PLCSIOUT : OP_FFL=F55
> MARKERSI: M _FFL=#Fe

7 PLC Yw%2F0 NC SAFE.SPF (#E1ERINET 2RI,
1) PLCZERSENX
{EF Toolbox HHEMHAY UDT18 FERANRE PLC TEAIMS.

7-2 840Ds| T &AL EIREI 201412 by
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7.4 MEEHZEIENRARE

[C3) Toolbox 5400 s|_ 8400 s| ¥04_05_16_00 - db1z0. awl

B ) sxid =] dbi21.aml
= ) 040513 FCBS.AWL
B I BSP_PROG =l Foe, AL
(] arety |:_E| ob40d. awl
# 5T machine.zip (=] test_stop_parall.awl
# =) mepiinit.zip (] udt 18wl
& D) MEAS_HH_v1_0.zip

# D) MEAS_MeH_MIKL,ZIP
53] Q minibhg. zip
[E7] —I)_ safety.zip
(7] :_[_! tm_examples.zip
(3] J_,J Toolbo:x_Sinamics_Y21.zip
[ PLCLINF
# 5 PLC_BP
[ PLCALARM v

1S3k DB18 RYEHESEEY ) UDT18 , PLC {#/ UDT18 R E NI SHE.
&% Symbol Editor - [S7 Program(3) (Symbole) -- 1B_Safety_Class\SINUMERIKICPU .. (= |[B][X]
- |

Symbol Table Edit  Insert Wiew Options ‘Window Help
e |l Syrbols K2
Statu| Symbol Addrez /| Data typ | Comment ~
5 FI 3] 16 |DE 16 |Datainterface PI-Services =
[} 18 8 SPL dataarea
T Interface MMC-Signals
i Chanl DE 21|TDT 21 | Interface for Channel 1
a ¥ DB 31|TDT 31| Interface fxwis 1 P
Press F1 ko get Help, (LR

{3 File Edit Insert PLC Debug Yiew Options MWindow Help

DEsH & sBE i k=Nl OE %
Hame Type Initial |[Comment &
0.0 STRUCT
+0.0| |Parameterization_pa ARRAY [1. . 18]
*2.0 INT
+3f. 0 |SFL_READY BOOL FALSE setup finished
+36. 1| |STOP_MODE BOOL FALSE 0= Stop D, 1=5top E
E#16#0

INSEP_05
INSEP_08
il >
Press F1 to get Help, 2 |offline Abs <52 Insert

2) NCEZEFSEX
N10 PROC SAFE ;SBLOF DISPLOF
:Automatic creat IDS Number

N20 DEF INT IDSNR = 20

v

N30 DEFINE NEXT_IDS AS IDSNR = IDSNR+1

; Define INSE as IE

N40 DEFINE IE_EMG AS $A INSE[1]
N50 DEFINE IE_Door AS $A_INSE[2]
N60 DEFINE IE_Enable_Key AS $A_INSE[3]

N70 DEFINE [E_DoorOpenReq  AS  $A_INSE[4]
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3) NC, PLC R2IZIEXILY

NC 4%F2 ( SAFE.SPF )

PLC %miz2

AND IE_Enable_Key)
N1190 NEXT_IDS

; === Group 1 SBH/SG===
N1180 IDS=IDSNR DO OI_SG_1 = IE_Door OR ( NOT IE_Door

: FeedAxis

/I Group 1 SBH/SG
A "SPL".IE_Door
0]
AN "SPL".IE_Door
A
"SPL".IE_Enable_Key
= "SPL".Ol SG 1

; === Group 2 SBH/SG===

N1200 IDS=IDSNRDO Ol_SG_2=1 ;SP // Group 2 SBH/SG
N1210 NEXT_IDS SET
= "SPL".Ol SG 2
T ===SGL..SG4===
N1220 IDS=IDSNR DO Ol_SG_Bit0_1 = IE_Door O_SG_Bit0 2= | // SG1..SG4
|E_Door A "SPL".IE_Door
NEXT_IDS = "SPL".OI_SG_Bit0_1

= __"SPL"Ol SG _Bit0 2

EEEE NC, PLC Y& izHZEN e,
742 MYRZLMEETEFERNRRES

R RIS RAIRS

IREL

e,
INSE\OUTSE

PLC NC
IE_EMG INSEP_01 $A_INSE[1]
IE_Door INSEP_02 $A_INSE[?2]
IE_Enable_Key INSEP_03 $A_INSE[3]
IE_DoorOpenReq INSEP_04 $A_INSE[4]
INSI\OUTSI

PLC NC
Ol_StopA_1 OUTSIP_01 $A_OUTSI[1]
Ol_StopC 1 OUTSIP_02 $A_OUTSI[2]
Ol_StopD_1 OUTSIP_03 $A_OUTSI[3]
Ol_StopE_1 OUTSIP_04 $A_OUTSI[4]
Ol _SBH_SG 1 OUTSIP_05 $A_OUTSI[5]
Ol_SG_1 OUTSIP_06 $A_OUTSI[6]
Ol_SG_Bit0_1 OUTSIP_07 $A_OUTSI[7]
Ol_SG _Bitl 1 OUTSIP_08 $A_OUTSI[]
Ol_SE 1 OUTSIP_09 $A_OUTSI[9]
MARKERS
...... |
PLCSIIN\PLCSIOUT

7.5 RE(ESSHINSE

KiELSITHERREMTRIIEE (205 3 ENRSIRERE ) -

7-4

|
BRKIRTZEFSMAZIFSRT.
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7.6 SPL Z&iBIERIE

7.5.1 B&l] SPL
RREAEEE , SPLKREE). 208 SPLESEIRE | )55 SPL,
7.5.2 Profisafe Z2iEREeE
1) PLC B4FLE Profisafe Z2gtEth
2) Profisafe t&tR NC #8188
3) NN L2EETIEREIER
753 MEMRSIEE (SBH/SC+HMRE.....)
N36901 $MA_SAFE_FUNCTION_ENABLE[X]=f43
7.54 EHIRLEENRS(ES
KIEMXIZER/RE | IREMSEL
il :
N36971 $MA_SAFE_SS_DISABLE_INPUT[X]=4010106
N36972 $MA_SAFE_VELO_SELECT_INPUT[0,X]=4010107
N36973 $MA_SAFE_POS_SELECT_INPUT[X]=4010109
N36977 SMA_SAFE_EXT_STOP_INPUT[0,X]=4010101
N36977 $SMA_SAFE_EXT_STOP_INPUT[1,X]=4010102

N36977 $MA_SAFE_EXT_STOP_INPUT[2,X]=4010103
N36977 $MA_SAFE_EXT_STOP_INPUT[3,X]=80000000

7.55 8 BRLEEXSE
LI EEnTE., BE, 1758......
I
N36930 $MA_SAFE_STANDSTILL_TOL[AX1]=4
N36931 $MA_SAFE_VELO_LIMIT[0,AX1]=500
N36931 $MA_SAFE_VELO_LIMIT[1,AX1]=1000
N36931 $MA_SAFE_VELO_LIMIT[3,AX1]=4000
N36933 $MA_SAFE_DES_VELO_LIMIT[0,AX1]=90
N36933 $MA_SAFE_DES_VELO_LIMIT[1,AX1]=90
N36933 $MA_SAFE_DES_VELO_LIMIT[2,AX1]=90
N36933 $MA_SAFE_DES_VELO_LIMIT[3,AX1]=90
N36934 $MA_SAFE_POS_LIMIT_PLUS[0,AX1]=400
N36934 $MA_SAFE_POS_LIMIT_PLUS[1,AX1]=410
N36935 $MA_SAFE_POS_LIMIT_MINUS[0,AX1]=-400
N36935 $MA_SAFE_POS_LIMIT_MINUS[1,AX1]=-410
N36936 $MA_SAFE_CAM_POS_PLUS[0,AX1]=100
N36936 $MA_SAFE_CAM_POS_PLUS[1,AX1]=200
N36937 $MA_SAFE_CAM_POS_MINUS[0,AX1]=-100
N36937 $MA_SAFE_CAM_POS_MINUS[1,AX1]=-200
N36953 $MA_SAFE_STOP_SWITCH_TIME_D[AX1]=0.4

7.6 SPL Z2IBIEHIE

R NC, PLC Z2iZE— , BNHAEIERZ iGIuiRE,
7.6.1 PLC Z2iBiEHRIE

g
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7.7 NC Z2HUERES

&5(% NC SAFE.SPF $1{7525
DB18.DBX137.5 = 1? N
|

PLCSIIN {5 ( BiEi& PLC R255 ) :
A #NC_TST_STOPA
= "SPL".IP_TST_STOPA
A #EMG_Ack
= "SPL"IP_EMG_Ack

INSIP ( #ifE0—>INSIP) :
( EHSHPIRETSA_INSIEE , N PLC {HHERAME,
M : N36985 $MA_SAFE_VELO_X_STATUS_OUTPUT[x]=H4010101 , M : )

A  "X“E_n_nx
A "Y"E_n_nx

"Z".E_n_nx
= "SPL"Il_Low_Speed /INSIP_ 01, BEFFEEXFEN
1
RIERSITHEREK
Il BIE | S ST BIEMIS ST SIS

INSIP ( OUTSIP—># )

( EHSHPIZBETSA_OUTSIES , T PLC HhERAME,

M : N36985 $MA_SAFE_VELO_X_STATUS_OUTPUT[AX1]=H4010101 , [ : )
"SPL".Ol_StopA_1 //OUTSIP_01, BFEE+HEN

"X".A_extStopA

"Y".A_extStopA

"Z".A_extStopA
"B".A_extStopA

>

F
Ca D

7.6.2 NC ZLiBIBIRIE
£ SAFE.SPF FEF 4wl NC IpSZei=HiZiE.
7.6.3 188 NC, PLC Ri=HiBE—HE
ﬁ%ﬁ%&%ﬁ%m%,ﬁuﬁéﬁﬁ—ﬁﬁ

|

NCK: 0000 1110
PLC: 0080 1110
NCK: 0000 0000
PLC: 0000 0000
NCK: 0000 0000
0000 0000
NCK: 0000 0000
PLC: 0000 0000

$A_INSEP)  [v[ 6801 [v[ B |V

| $AOUTSER)  [v[ 8.1 [v[ B [V

_ SANSIP)  [v| 8ol [v[ B [V

-]
=
Lxd

$A_OUTSIP) [ esel v B [v|

1‘=—
LR ERIETRT

LERIRRE RHIATPE
xﬂkkiwﬁ?%]; LTROBAZNE 15
SPL | Sok7s 0110 0110 0000 1111
SPL )'—"1:)]
SPL 12

L2SHp
spL_ﬁﬂ:ﬁsnFE SPFE3EE}
NCIERZSFIPLOIRES

ENAREY -« R
7.7 NC 2RSS
REEWESLZLEXRMINC 4R | TEEFMEMEERINE. BELRNT
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7.8 REINREEE. 120
7.7.1 BCEIRENAY SI ThRE
IRREREAE REZ /G , FEECEIIAY SI THEE.

N o
aﬂ:%igj we |y (@ 22|, |
S | R iR
7.7.2 5% S| i
REENZSRESERE | RS R,

4 N
iz =< L
¢

@ze|, | §i

TSI ISR

E%U;F&TEE NCK £1i7.

”# il 1A ‘
7.7.3 A SI 24 SIEGRE
ABENLRENSELIE , MEBIHIRE,
B “S% SISIE" $B—HE , /5 NC SN
7.8 RTINEEMEE, oM
A
P RR SRR AT RRTRIE, 28, | %9 |8
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7.8 REIReE. 121

RotE
7.8.1 MR SRSHE

W T s
A\\ ﬁg’ 5:93 PM
SBH : ZeUEBEE Safety Integrated status (NCK) AX1:MX DP3.5LAVE3:SERUO_3.3:3 (3)

|ignal ~ NCK ~ Drive Unit "
Safe actual position \ 297.744| 297.744/mm | -

[Different NCK/drive positions 0.600 - mm SGE / 5GA

‘ SG : ZLIEEAE

SV level : 2437 SG Monitoring *Safe velocity” is act.
[Active SU override factor None - ‘
[ srreememsl e alusiocl 2000000 —ommin ] | checioun
ion 1700,000 —mm/min_| 5|
Current velocity difference 0.008 —mmfmin |_
RELZEEERF Maximum velocity differance 0.000

munication

\Pulses enabled N \j'gs. Yes|

@,mgygg@@ﬁ Trlock through STOP in other axis No -
E@f%ﬂf?]ﬁlﬁ* — S;.slt:n‘l Drive
utiliz. system

SE : 2RI

\Active gear ration (stage)
stop

Stop F code value

7.82 iEOmReEs T
ErREOXENZL2ES.

12.82.99%

16:13
AX1:X1 DP3.SLAVE3:SERUD_3.3:

- 9000 0000 0600 081
EORMAGES : 3060 8008 081
DB3x.DBW22 FENES NCK {:131..16
DB3x.DBW32 2N ESIREN{31.16 9099 0000 0011 110

ZRHLES -
WSS NCK {31158 0690 6906 6000 0101

Z RS SIEE15.0

0000 0000 0000 0001

HZOBHES :
DB3x.DBW 108
DB3x.DBW110

. TCR/IP

= g
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FTE

e

783 Z2(ES
NIl 27095 + 17 (ST TEC
RS ESHE. BE &2 23R 5P
INSE/OUTSE.... e i = 'NXC :
$A_INSE(P) |~ 0201 |~ B |¥] .
NCK:
SRLOUTSER) vl oo B |v| po
—~—_ ANSIE)  [v] @881 [v] B [v] NCK:
L(S27E NC U PLC _| g PLG:.
#& sAOmE()  [VINBSEINS] B [v] hs
SPL@ﬁ&f{{ftsnFE SPFE4Esk

0o mempeloT®

BN EERESRE.

SN : 4 BLSEHIRE

NCKARZSRIPLCIRSS

7.8 TEIIReEE. 128
B
AR
2008 1110
F-DI/DO
0000 6000
2000 6000
2000 0000 ity
0000 6000
N
2000 6000 é’%’%ﬂi
0000 6000
& il
4EF-D0

AX1:MX DP3.5LAVE3:SERU0_3.3:3 (3)

NCK

DI’IUB Unit

a/15/13%
1:38 P

Axis +

SRR SR

1> Cam SN1—
! Cam SN2+
u5|t||:|n > Cam SN2-
Position > Cam SN3+
Position > Cam SN3-
u3|t|un > Cam SN4+

H_n;
Yes|
No|
Yes|

Safe actual position

840Ds| L ERDRFIEIR 201412 iRk

| Axis
| selection

Axis -

System | s

utiliz.

system

7-9






% 8 E wEeIIReilR S

$8E TLEIIREENIRS
{53 SiniCom NC B4 RAGNIIRS.

Company name

SINUMERIK
Safety Integrated ®

Acceptance Certificate, S| Functions
[Modification Certificate]

Machine 2013 0121

Type mill
Serial No. |123

SINUMERIK

Safety Integrated ®

Safe to say,
more than just a control

Acceptance Cerificate, 21 functions Fage 10732 130121_Cenfcate rit
140013
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BOEMR

BE MR

9.1 Sinumerik Z£NEERTRSBATESINERTRIERR

9.1 Sinumerik Z2EERTSERRZ SINERFRR

Sinumerik L ERINEEZFR EN 61800-5-2 tEIHEEZFR

BIR w5 BIR w5
Safe standstill ( STOP A) SH Safe Torque Off ST0
STOP B - Safe Stop 1 SS1
STOP C - Safe Stop 2 SS2
STOP D - Safe Stop 2 SS2
STOP E - Safe Stop 2 SS2
Safe acceleration monitoring SBR - -
Safe Operating Stop SBH Safe Operating Stop SOS
Safely reduced speed SG Safely-limited speed SLS
Safety reduce speed —specific - - -
setpoint limiting
Safe software limit switch SE Safely-limited position SLS
Safe Brake Management SBM - -
Safe Brake Control SBC Safe Brake Control SBC
Safe Brake Test SBT - -
Safe software cam, safe cam track SN Safe cams SCA
n<ny - Safe Speed Monitor SSM
Safety-related I/O SEG/SGA | - -

F-DI/F-DO
Safe Porgrammable Logic SPL - -
Safe software relay - - -
9.2 4 SI BANEOISS
DB 31... | Signals from/to the drive
Byte Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
DBB 22 SG selection Acknow- SBH | SBHSG |
ledgem., | Deselec- | Deselec-
Bit 1 Bit 0 communic. tion tion
failure
DBB 23 Test stop Close SE Gear ratio selection
Selection brake Selection Bit 2 Bit 1 Bit 0
SGE (signals to the drive)
DBB 32 Deselect | Deselect | Deselect | Deselect
ext. ext. ext. ext.
STOP_E | STOP D | STOP_C | STOP_A
DBB 33 SG correction select/override
Bit3 | Bit2 | Bit1 | Bit0 | | ]
9.3 4 S| fEHIROIES

DB 31... | Signals from/to the drive
Byte Bit7 | Bit6 | Bit 5 | Bit 4 Bit 3 | Bit2 | Bit 1 | Bit0

840Ds| T &AL EIREI 201412 by
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BIFEMR

9.4 DB18EMEE

DBB 108 Axis Commu- | Fault "Pulses | Commu- SBH/SG
safely ref- nication data can- nication active
arenced failure not | transfer celled" | failure
acknowl. status
DBEE 109 | SN4- Shd+ SMN3- SMN3+ | SN2~ SN2+ ShN1- SN+
Cam signals of the plus and minus cams
Cam position
DEE 110 n<ng 56 active SBH ac-
tive
Bit 1 Bit 0
IDEB 111 | STOF_E | STOFP_D |STOP_C | STOFP_A/
active active Active B
Active
DEE 112 Cam range for cam track 1
DBE 113 Cam range for cam track 2
DBB 114 Cam range for cam track 3
IFEEREE Cam range for cam track 4
DBE 116
DBE 117 Cam Cam Cam Cam
track 4 frack 3 track 2 track 1
Cam frack 1
DBE118 [CamB [Cam7y [Cam& [Cam5 [Cam4 [Cam3 [Cam2 [Cam1
Cam frack 1
DBEB 118 |[Cam15 |Cam14 [Cam13 |Cam12 |[Cam11 |Cam10 |Cam§
Cam track 2
DBEB120 [CamB [Cam7v [Cam& [Camb5 [Camd4 [Cam3 [Cam2 [Cam1
Cam track 2
DBB 121 |Cam 15 [Cami14 [Cami13 |Cami12 |[Cam11 |Cami10 |Cam$®
Cam track 3
DBB122 [Cam8 |[Cam7 [Cam6 [Cam5 [Cam4 [Cam3 [Cam2 |Cam|
Cam track 3
DEB 123 [cam15 |cam14 |::am13 [Garmz [Eamﬂ Icamm |cam9
Cam track 4
DBB124 |[Cam8 [Cam7 [Cam6 [Cam5 |[Cam4 [Cam3 [Cam2 |Cam1
Cam track 4
DBB 125 FCamTS ICamM |Cam13 |Cam12 |Cam11 |Cam1D |Cam9
Mote:
DB 31 /32 /33 ... contains the interface signals for axis/spindle 1/2/3 ..
9.4 DB18 EES
DB 18 Signals for safety SPL
DBB36 STOP_M |[SPL_REA
ODE DY
DBB37

9-2
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9.4 DB18#ZES

DB 18 Signals for safety SPL
Data block Interface PLC ---> NCK
Byte Bit 7 Bit 6 |Bit4 |Bi13 |Bit2 |Bit1 |B'rt0
Data area of SPL inputs/outputs
SPL_DATA.INSEP[1 ...32]
DBD 38 | ‘ | | ‘
SPL_DATA.INSEP[33 ...64]
DBD 42 | } | | [
SPL_DATA.OUTSEP[1 ...32]
DBD 46 | ] | | ‘
SPL_DATA.OUTSEP[33 ...64]
DBD 50 | | | | |
SPL_DATA.INSIP[1 ...32]
DB 18 Signals for safety SPL
DBD 54 | | | | ‘
SPL_DATA.INSIP[33 ...64]
DBD 58 | | | | ‘
SPL_DATA.OUTSIP[1 ...32]
DBD 62 | | | | |
SPL_DATA.OUTSIP[33 ...64]
DBD 66 | | | | ‘
SPL_DATA.MARKERSIP[1 ...32]
DBD 70 | | | | ‘
SPL_DATA.MARKERSIP[33 ...64]
DBD 74 | | | | |

840Ds| T &AL EIREI 201412 by
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9.4 DB18EMEE

DB 18 Signals for safety SPL
Data block Interface PLC ---> NCK
Byte Bit 7 Bit 6 | Bit5 |Bit 4 | Bita |Bit 2 |Bit 1 |ito
Data area of single-channel inputs/ouiputs
FLCSIOUT(? ...8]
DBB128 | | | | | | |
PLCSIOUT[ ...16]
Rakice | | | | | | |
PLCSIOUT[17 ..24]
CEESG | | | | | | |
PLCSIOUT(2S ...32)
RaRut | | | | | | |
PLCSIING ...8]
D812 | | | | | | |
PLCSIING ...18]
s | | | | | | |
PLCSIN[7 ...24]
DBB134 | | | | | | |
PLCSIIN[25 ...32]
DEE125 | | | | | | |
SPL status[1 ...16]
DBW136 | | | | | | |

SPL status signals for DB18.DBW136

9-4

DE18.DBX136.0 SPL_STATUS[1] MCK-SPL interfaces parameterized
DE18.DBX136.1 SPL_STATUS[2] NCK-SPL program file exisls
CB18.DBX136.2 SPL_STATUS[3] NCK waits for the PLC to boot
DE18.DBX136.3 SPL_STATUS[4] MCK and PLC in cyclic operation
DB18.DBX136.4 |SPL_STATUS[5] |Call FB4 processing for SPL
DE18.0BX136.5 SPL_STATUS[B] Exit FB4 processing for SPL
DB18.DBX1366 |SPL STATUS[7] |Call FCS processing for SPL
DBE18.DBX136.7 SPL_STATUS[E] Exit FC8 processing for SPL
DE18.DBX137.0 |SPL_STATUS[S] |SPL startimplemented using PROG_EVENT

mechanism

DE18.0BX137.1

SPL_STATUS[10] | Crosswise data comparison started, NCK

DB18.0BX137.2 SPL_STATUS[11] | Crosswise data comparison started, PLC
DB18.0BX137.3 SPL_STATUS[12] | NCK-SPL checksum checking active
DB18.DBX137.4 SPL_STATUS[13] | All SPL protective mechanisms active
DB18.0DBX1375 SPL_STATUS[14] | End of SPL program reached
DE18.DBX137.6 SPL_STATUS[15] | SPL start via Safety-PowerOn
DBE18.DBX137.7 SPL_STATUS[16] | Mot assigned
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9.5 ZLINEE INSI/OUTSI SR BHTIS
9.5 EHFELINEE INSI/OUTSI SELS T

S EX $A_OUTSI BBl
MD36970 $MA SAFE SVSS DISABLE INPUT SBH/SG
MD36971 $MA SAFE SS DISABLE INPUT SBH
MD36972[0] $MA SAFE VELO SELECT_INPUT SG Bit0
MD36972[1] $MA SAFE VELO SELECT_INPUT SG Bitl
MD36973 $MA SAFE POS SELECT INPUT SE
MD36974[0] $MA SAFE_GEAR SELECT INPUT gearbox
MD36974[1] $MA SAFE_GEAR SELECT INPUT gearbox
MD36974[2] $MA SAFE_GEAR SELECT INPUT gearbox
MD36974[3] $MA SAFE_GEAR SELECT INPUT gearbox
MD36977[0] $MA SAFE_EXT _STOP_INPUT STOP A/B
MD36977[1] $MA SAFE_EXT _STOP_INPUT STOP C
MD36977[2] $MA SAFE_EXT _STOP_INPUT STOP D
MD36977[3] $MA SAFE_EXT _STOP _INPUT STOP E
MD36978[0] $MA SAFE_OVR_INPUT SG Ovr Bit0
MD36978[1] $MA SAFE_OVR_INPUT SG Ovr Bitl
MD36978[2] $MA SAFE_OVR_INPUT SG Ovr Bit2
MD36978[3] $MA SAFE_OVR_INPUT SG Ovr Bit3
SH N $A_INSI BEE

MD36980 $MA SAFE SVSS STATUS OUTPUT SBH/SG
MD36981 $MA SAFE SS STATUS OUTPUT SBH

MD36982[0] $MA_SAFE_VELO_STATUS OUTPUT | SG Bit0
MD36982[1] $MA_SAFE_VELO_STATUS OUTPUT | SG Bitl
MD36985 $MA SAFE_VELO X STATUS OUTPUT | n<nx

MD36987 $MA_SAFE_REFP_STATUS OUTPUT Safely Ref
MD36988[0] $MA_SAFE_CAM_PLUS_OUTPUT SN1+
MD36988[1] $MA_SAFE_CAM_PLUS_OUTPUT SN2+
MD36988[2] $MA_SAFE_CAM_PLUS_OUTPUT SN3+
MD36988[3] $MA_SAFE_CAM_PLUS_OUTPUT SN4+
MD36989[0] $MA_SAFE_CAM_MINUS_OUTPUT SN1-
MD36989[1] $MA_SAFE_CAM_MINUS_OUTPUT SN2-
MD36989[2] $MA_SAFE_CAM_MINUS_OUTPUT SN3-
MD36989[3] $MA_SAFE_CAM_MINUS_OUTPUT SN4-
MD36990[0] $MA_ SAFE_ACT_STOP_OUTPUT STOP A/B
MD36990[1] $MA SAFE_ACT_STOP_OUTPUT STOP C
MD36990[2] $MA_SAFE_ACT_STOP_OUTPUT STOP D
MD36990[3] $MA_ SAFE_ACT_STOP_OUTPUT STOP E
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9.6 #iRE

9.6 IRE

9.6.1 Alarm 27040 axis sp waiting for module

fixs 51 waiting for motor module. % A\\ HEI:%-INT 040 fixis SP1 waiting for motor module. = %
Fura——— : BECHLI 5 G Status Sl
Number  Text Safe input signals
— o Safa input signals NCK bit15.0 0000 0000 0000 0100
I ‘ 21040 i% SP1 waiting for motor maclule. Safe input signals drive hit15.0 0009 0000 0000 0008 | | SGE / SGA
81/15/13 : ; Safe input signals NCK bit31.16 0068 0000 0911 1108
10:38:41.949 AM R RS T T e Safe input signals drive hit31.16 2009 0090 0911 1100
o 3080 16 option(s) isfare activated without setting the SPL
license key Safe output signals
Safe output signals NCK bit15.0 0000 0066 0000 0008 oo o
|Safe output signals dri t15.0 0000 0000 0000 0000 gl
| Safe output signals NCK bit31..16 0000 0000 0000 0000 |
: Safe output signals drive hit31..16 0000 0000 6000 0000 | 5| com-
Safe cam signais NCK bitd1.0 6000 6000 600 6600 6600 0600 0000 0006 | runicatian
Safa cam signals drive bit31..0 16008 BBO6 0600 60V 00BO 66O BB 6006
8§l alarms Lalipat
>
- 2 Bus Axis E — System | == Drive
ersion |22 1oy | 9 g ILCED utiiz. | ® system
Setup CHAN1
[Z Channel reset Program aborted
PRI 455 SP1 waiting for motor module.
51 Encoder Matching DP3.SLAVE15:SERY0_3.15:2 [2) AX6:SP1
Standard Machine Data
Item HD Value Unit I| Direct
30110 $hi& CTRLOUT MODULE WR 7 | selection
amz0 14_CTRLOUT_NA 1
30200 4_NLIM_ENCS 1 =
30220 14 ENC_MODULE_NR 7
30220 14_ENC_MODLILE_NR 7
30230(0] t4_ENC_INPUT_NR 1
3023001] 14 _ENC_INPUT_NR 2
3024000 14_ENC_TYPI 1 \d
51 Machine Data
I D [ L
atggnz 14_SAFE_IS_ROT_A%, e o ,ll Sl Drive
36305 14_SAFE_MODULO_RANGE 000000 — | Parameters
36906 4 SAFE_CTRLOUT MODULE_NR =
36912 I5_SAFE_EMC_INPUT_NR
36314 14_SAFE_SINGLE_ENC
36916 4_SAFE_ENC_IS_LINEAR
36917 I4_SAFE_EMC_GRID_POINT_DIST 010000 mmn
36918 14,_SAFE_ENC_RESOL 2048 W
51 Enc.
Matching
9.6.2 Alarm 27010 Axis SP1 tolerance for safe standstill exceeded
PYUPYRA | | fis SP1 stop 1 triggered
Date 4 Delete Number  Text
01/15/13 P 5
11:24:19.736 AM m 27024 |Axis SP1 stop A triggered
01/15/13 / .
11:24:19.734 AM m 27023 Axis SP1 stop B triggered
01/15/13 / "
11:24:19.734 AM m 27010 |Axis SP1 tolerance for safe standstill exceeded
Hide
5l alarms
i @_ Remote
3 RS diag.
MD36960 $MA_SAFE_STANDSTILL_VELO_TOL £ | YRS 0 mm/min
- — — - FIDRERE

HELT STOP ARET (SH) |, Bah
FESIVi
FimfsEFE STOP A ThEERT |

IR DRERE, DRI  BHEERE | AR

SRS E.

REE
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9.6.3 Alarm 27095 NCK SPL protection not activated

Date A
 B1/15/13
11:35:17.456 AM

PICITR W 7] Hek SPL protdbtion not activaled

Delete
‘ 27095 ‘NEK SPL protection not activated

Number Text

8080

6 option(s) is/are activated without setting the

license key

(RIEFAMEND SPL 1P,
9.6.4 Alarm 27132, 201680 , 27004

XA zeRkfE , B0E Y1 Z1 9% £Th8E. Y11 Z1iREM X1 —5, NX 108401 , BRINTR

Raised ¥ Cleared Number Text
= g 298 | 25202 s 21 walting for drive
- 5:5?:15/;?1’34m1 25202 fxis Y1 waiting for drive
gD 26209 s X1 waitng for drive
55190007 M 551 s ot v 400551 Faulton MPYOP s
o 01/02/94 3080 4 option(s) is/are activated without setting

the license key
Axis 21 checksum group error safe mani
PRl L‘ irmation and nce test required!

5:52:46.428 AM

01/02/94
5:52:46.428 (M
01/02/94
5:52:46.428 AM
01/02/94

27008 Axis 21 is not safely referenced

Axis Y1 checksum group error safe monitors.

ele Confirmation and acceptance test required!

27008 Axis Y1 is not safely referenced

el

81/82/94 %
684 01

Raised ¥

5:51:49.169 AM
01/02/94
5:51:49.169 AM
01/02/94
551:49.167 AM
01/02/94
551:49.167 AM
01702/94
5:51:49.165 AM

01/02/94
5:51:49.165 AM
01/02/94
5:51:48.416 AM

Cleared

5:52.46.426 AM

01/02/94

5:52:46.426 AM

01/62/94

5:52:46.426 AM

01/02/94

552:46.426 AM

1/02/94

5:52:46.426 AM

01/02/94

5:52:46.426 AM

01/02/94

5:52:46.426 AM

NCK: OFF di
Axis Y1 difference in function safe
\operational stop, NCK: OK drive: OFF )
Axis 21 difference in function safe velocity 1,
INCK: OFF drive: OK

\Axis 21 difference in function safe
\operational stop, NCK: OK drive: OFF
|Axis X1 difference in function safe velocity 1,
NCK: OFF drive: 0K

Axis X1 difference in function safe
\operational stop, NCK: OK drive: OFF

Axis 21 SERUD_3.3:5 (5):

81 Mation clu; til;{aniepsm error safety

Number  Text
27162 [

27101
27162
27101
27102

27181

201680

01/02/94

5:51:48.392 AM | 5:52:46.426 AM

01/02/94

5:51:48.326 AM | 5:52:46.426 AM

01/62/94

01/02/94

Axis Y1 SERVO_3.3:4 (4):

1Sl Motion CU: Checksum error safety
monitoring functions. 8.

|Ais 21 SERUO_3.3:5 (5):

Sl Motion CU: Axis not safely referenced. 1.

201680

201797

9.6 #fiRE

Alarm
log

Uersion

Alarm log

Raised ¥
U.UT.40.052 HI T

01/02/94
5:51:48.320 AM
01/02/94
5:51:48.206 AM
01/02/94
5:51:48.264 AM
01/02/94
5:51:48.263 AM
01/02/94
5:51:48.261 AM

01/02/94
5:51:48.259 AM

Cleared
SuzAUaLY HT
01/02/94
5:52:46.426 AM
01/02/94
5:52:46.426 AM
01/02/94
5:52:46.427 AM
01/02/94
5:52:46.427 AM
01/02/94
552:46.427 AM
01/02/94
5:52:46.428 AM

Number  Text
monitoring funetions. 8.
\Axis 21 SERV0_3.3:5 (5):
201797 5| Mation CLU: Axis not safely referenced. 1.
Axis Y1 SERUO_3.3:4 (4):
kR S| Mation CU: Axis not safely referenced. 1.
Axis X1 SERUO_3.3:3 (3):
AR 1S Motion CU: Axis nat safely referenced. 1.
\Axis Y1, difference safe input 55, NCK SPL
01.01 Bit 08 = 8, drive DBX22.1 = 1
Axis 21, difference safe input S5, NCK SPL
01.01 Bit 08 = 0, drive DBX22.1 = 1
Axis X1, difference safe input SS, NCK SPL
01,01 Bit 08 = 0, drive DBX22.1 = 1

27004
27004

27004

01/02/94
5:51:47.425 AM

01/02/94
5:51:47.425 AM
01/02/94
5:51:47.425 AM

01/02/94
551:47.737 AM
01/02/24
551:47.737 AM
01/02/94
551:47.737 AM

27048 |Axis 21 waiting for motor module.
27640 Axis Y1 waiting for motor module.

27648  Axis X1 waiting for motor module.

27004 1RZE
BPRIREL R
» Safety ->
» Safety ->
» Copy Sl data
» NCK Reset

840Ds| T &AL EIREI 201412 by
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9.6 #iRE

> Confirm Sl data
» NCK Reset

9.6.5 Alarm 27013

[=) } ’
PRPIRA | | oxis 21 stop A triggered

Rlarms

Date 4 Delete Number Text
ot 0 [ 27024 s 21 stop Atriggered
7;22;13/rja_§424pr1 ‘ m ‘ 27013 S:Ii:sgﬂgsdafe monitoring for acceleration
oSt [ 27024 Bis X1 stop A triggered
7:2?:13/80,3434PM m 27013 s:li:se)e(;esdafz monitoring for acceleration

i Mes=

=/ sages

After the initiation of STOP B or C, the velocity exceeded the tolerance value entered in MD

Check MD $MA_SAFE_STOP_UELO_TOL. Check the braking behavior of the affected drive.

27013 RAxis %1 Safe monitoring for acceleration exceeded
Parameters: %1 = Axis number
Definitions:
$MA_SAFE_STOP_UELO_TOL.
Reaction: - Mode group not ready
— Ghannel not ready
- MG 5tart disable in this channel.
- Interface signals are set.
- Alarm display
- NG Stop on alarm. e
- Channel not ready
Remedy:
Program Switch control OFF - ON.
Gontinuation:

N36948 $MA_SAFE_STOP_VELO_TOL[AX1]=800
9.6.6 Alarm 27010

bAliPERAN | | nxis 21 stop A tiggered

Date A

Delete Number  Text

gaast [ 27024 s 21 stop A riggered

7 ﬁ?{g%g‘m m 27024 Axis X1 stop A triggered

arialaé o [ 27024 s Y1 ston A triggered

7: 43:1{60.354% I 27023 Axis 21 stop B triggered .

g ‘ i ‘ 27010 Axis 21 tolerance for safe standstill exceeded =
St [ 27028 s X1 ston B triggered

7:43:1‘{‘3[%54':” m 27018 Axis X1 tolerance for safe standstill exceeded 5| alarms
ety [ 27028 s Y1 ston B triggered

7;43;1‘1/50_§é34pm m 27018  Axis Y1 tolerance for safe standstill exceeded

27818
Parameters:
Definitions:

Reaction:

N36930 $MA_SAFE_STANDSTILL_TOL[AX1]=5

9-8

Axis %1 tolerance for safe standstill exceeded
%1 = Axis number

The axis has moved too far away from the setpoint position. & is further away than allowed in MD

$MA_SAFE_STANDSTILL_TOL.

The alarm can be reprogrammed in the M0 $MN_ALARM_REACTION_CHAN_NOREADY

(channel not ready).

- Mode group not ready

- Channel not ready

- NG Start disable in this channel.
- Interface signals are set.

- fAlarm display

- NG Stop on alarm.

- Channel not ready
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9.6.7 Alarm 201041
NX10 BJ RDY £I¥T=

PP LARA 77| s SP1 crive fault

Alarm

Date 4 Delete Number Text 18
. 25201 fxis 5P drive fault
01/82/94 og1797 Pxis 21 SERVO_3.35 (5):
8:22:13.779 PM Sl Motion CU: Axis not safely referenced. 1.
01/02/94 op1797 Fxis Y1 SERUO_3.2:4 (4):
8:22:13.731 PM S Motion CU: Axis not safely referenced. 1.
01/82/94 opi7g7 Pxis X1 SERUO_3.3:3 (3):
8:22:13.737 PM 51 Motion CU: Axis not saleu referenced. 1.
01/62/94 ‘ op1p41 Peis SP1 SERUO_3.15:2 (2): N
6:22:12.961 PM Parameter save necessary 0.
01/02/94 op1p47 DPBO3Slaved1s: CU_NX 3151 (1):
8:22:12.511 PM Parameter save necessary 8.
T 27000 Axis 21 is not safely referenced Hide
== 27800 Axis Y1 is not safely referenced 5| alarms
Rxis X1 is not safely referenced

NC/PLC

log

BRRIRE LR
Safety
Safety

variah.

->
->

Activate drive startup
Deactivate drive startup

Copy Sl data
NCK Reset
Confirm Sl data

YVVVYVY

NCK Reset

9.6.8 Alarm 27003
FH7E NX10 L,

Date
01/24/12
14:27:4.646 PM
01/24/12
14:27:4.646 PM
01/24/12
14:27:4.626 PM
01/24/12
14:27:4.342 PM
01/24/12
14:27:3.951 PM
01/24/12
14:26:42.206 PM

A

Delete

Number

27604
27004
201797
22001
27040
27697
8080

27033

PELINRA 2| fixis 21 error in a monftoring channel, code 52, values: NCK ~17852, drive 5680 %

Text

\Axis Y1, difference safe input S5, NCK SPL 81.81
Bit 68 = 0, drive DBX22.1 = 1

\Axis X1, difference safe input 55, NCK SPL 81.61
Bit 88 = 0, drive DBX22.1 = 1

Axis X1 SERU0_3.3:3 (3):

S| Motion CU: Axis not safely referenced. 1.
Block Axis SP1: Brake ramp longer than Stop D
{time. Reason: 1.

Sort

\Axis SP1 waiting for motor module.

:SPL start not executed

Hide
5l alarms

|4 option(s) isfare activated without setting the
license key

Axis SP1 parameterization of MD
MA_IS_ROT_AX[0] invalid

27000
27000
27600

not safely referenced
not safely referenced

||\ Version

a_ Remote
RS diag.

N36902 $MA_SAFE_IS_ROT_AX[AX4]=1

(5

N36906 $MA_SAFE_CTRLOUT_MODULE_NR[AX4]=7
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0.6 IREE
. =
'\ ng;%_lm )R 7| fxis 21 error in a monitoring channel, code 52, values: NGK ~17852, drive 5688 &
L RO DRI A Axis +
Selection Axis MD ($MA...)
36138 $MA_POS_LIMIT_PLUS2 100000008 ° of [~
36618 $MR_RX_EMERGENCY_STOP_TIME 085s cf Axis -
36628 $MA_SERUO_DISABLE_DELAY_TIME 81s of
37600 $MA_FIXED_STOP_MODE oH po
37030 §MA_FIXED_STOP_THRESHOLD 2° cf Sf';';fa
37508 $MA_ESR_REACTION 3} cf
37518 $MA_RX_ESR_DELAY_TIME1 Bs ef =2 Confirm
37511 $MA_AX_ESR_DELAY_TIME2 8s ef [°] gl data
ESR time for interpolatory deceleration of single axis
SI Axis MD ($MA...) Selection
36901 $MA_SAFE_FUNCTION_ENABLE 41%g po 1~ MD
36902 $MA_SAFE_IS_ROT_AX [} po =
36903 $MR_SAFE_CAM_ENABLE OH po Search
36905 $MA_SAFE_MODULO_RANGE 8° po
36906 $MA_SAFE_CTRLOUT_MODULE_NR 4 po
36907 $MA_SAFE_DRIVE_PS_ADDRESS 307H po
36912 $MA_SAFE_ENC_INPUT_NR 1 po
36914 $MR_SAFE_SINGLE_ENC 1 po v
Sl drive assignment
A
View Axes S:tlt?:;s General MD BN D Drive MD I.(I::i:‘tll:[ll
9.6.9 Alarm 201711
Rlarms
Date 4 Delete Number  Text
Axis SP1 SERVUO_3.15:2 (2):

01/24/12
14:54:44 576 PM

‘ 48T S| Motion CU: Defect in a mnnltnrlng l::ha el. 38. .

i P, P |
L R L ‘Fuu ey Fuu (r=n

33: Time, velocity changeover {p9551, p9351).
35: Delay time, pulse supp. (p9556, p9356).

36: Checking time, pulse supp (p9557, p9357).
37: Trans. time, STOP [ o S0S {p9552, p9352).
38: Trans. time STOP O to 505 (pﬂﬁ@?
48: Stop response Tor 5C5.

42: Shutdown speed, pulse supp. {p9568, pd36H).

Date 4 Delete Number Text

B1/24/12 261711 Axis SP1 SERV0_3.15:2 (2):
14:54:44.575 PM Sl Motion CU: Defect in a monitoring channe

a1/24/12 Axis SP1 error in @ monitoring -
14 54:44.524 PM ‘ ‘ 21001 ualues NCK 833, drive 167
- 34 Delay cross-check MD36958 $MA_SAFE_MODE_SWITCH_TIME.
- 35 Delay pulse disable Stop B MD36956 $MA_SAFE_PULSE_DISABLE_DELAY.
- 36 |]B|al,l pulse dlsahle test stup I‘1I]3ﬁ!]57 $Mﬂ SHFE PULSE DIS_GHECK_TIME

& 9553 =5000ms

p9558 S| Motion S5GE changeover tolerance time (Co... 560.06 ms
p9551 Sl Motion 5LS (5G) changeover delay time (Co... 160.88 ms
p3552 S| Motion transition time STOP C to S0S (SBH)... 160.066 ms
p9553 Sl Motion transition time STOP D to S05 (SBH)... 5060.88 ms
p9554 SI Mofion transition fime STOP E to 505 (SEH)... 160.98/ms

» Active drive startup

» Deactive drive startup

» Copy Sl data

» NCK reset

» Confirm Sl data

» NCK reset

9.6.10 Alarm 27004

* - - - . _ - _
A ‘FIEFPOINT 27004 Axis 21, difference safe input SP, N& SPL 01.81 Bit 11 = 1, drive DBX23.4 =
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27884 Axis %1, drﬁerence safe input %2, NCK %3, drive %4
Parameters:

Y%d = Interface identifier drlue |n|Jut
Definitions: A difference has been found on the specified safe input. The state of the specified input signal

differed in the two monitoring channels HCE and drive during the duration set in
$Mn_SAFE_MODE_SWITCH_TIME.

Monitoring in question (% 2):

55/5U = Difference in SGE "Deselection of safe operating stop/Safe velocity"
55 = Difference in 5GE "Safe operating stop"

SU = Ditference in SGE "Selection safe velocity"

5P = Difference in 5GE "Selection safe limit position"

SUOQUR = Difference in SGEs "Selection 56 correction”

IREBMA%2 =8P, SP : R2MRMUNC , PLCIREA—H. >
SISEYSES
1) & IPO [EHE 6ms , Profisafe 1/0 [EHA 12ms FTo5ER.,
2) Copy , Confirm Zgl , BUEZELLIRNEZEINEE , TR,
3) 1oEH SE =R ESE , NCIRE T PLC RAE,
9.6.11 Alarm 22001

DPR3. MZh4E B 0ea: 5L 3,

%%z)éﬁ# Line_Module_2: S 2
AT 1 FTne e B E . Yl

wES E

TR DPEO3 MEHEEE003: SLM_3.3:2 (2) 2Bf%
19'2.5'2.9950 206068 Line_Module_2:

e AR BRI EER
94.08.24 op1797 AEX1 SERUO_3:3:4 (4);

19:25:21.206 suw_:zsj] CU : 3R ESEEES 1.

94.08.24 Al Stop D =4
19;25;19.555‘ ‘ 22001 fﬁ-*rm HIEhFsbE Stop DAFIENE, &
i 8081 ERENn) SRR A EERGHY
19?;.5?1852%& 22001 ?zl* Eﬁ?émm HIEASHR bk Stop DEYENS, R

— 27000 t;m x1 DrEEsES

DPOB3. L4 B 883 SLM_3.3:2(2) A4+ Line_Module_2:
BREIT : e TR SR,

11415:3MN_SUPPRESS_ALARM_MASK_2 = 2668H

LIBit 4: 315187 A
CIBit 5: $gE=15188 i
CIit 6: 3R=226120, 26121, 26123, 26124
Olait 7: §Z=10724, 10734, 10737
OBt &: 3F==14008
CIBit 9: 314006

1, 21752

<]

OEREAL
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9.7 SIEOSHIRE—RE
9.7 SI EOSHIGE—ER
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9.7 SIEMNSHRE—RE

10.10 SiE QM K —Ex

:
g
g
m
:
:
m

MD36970 $MA SAFE SVSS DISABLE [NPUT
MDAGYT] EhA .m___._m.m m.m E.m._____wq.m. INFUT
MD369T2[0] $MA_SAFE VELO SELECT INPUT
MD3aFTAH1] FMA m}._umld._.mfu mmq..mn,_. NPUT
MD36STT(0] $MA_SAFE EXT STOP_INPUT

S e Sk R
[MSE &= INSEP
OUTSE = OUTSEP
OUTSI €= OUTSIP
INSI €3 INSIP

MARKERS] &=23MARKERSIP

mE1sAs BA]

MD369TT[1] $MA_SAFE EXT STOP INPUT
NC  3PL MD36STT[2] $MA_SAFE EXT STOP INPUT
MD3S9TT[3] $MA_SAFE_EXT STOP INPUT
MD10386[0...15] SMN_PROFISAFE_IN_ADDRESS ourst | ......
MD10388[0...15]$MN_ PROFISAFE IN_ ASSIGN $A_OUTSI e |
MD13308[0...15]$MN_PROFISAFE IN MAME INSE
e $4_INSE MD369RS $MA_SAFE VELO X _STATUS OUTPUT
MD36%87 $MA SAFE REFP STATUS OUTPUT
MD10387[0...15]$MN PROFISAFE OUT ADDHESS MI36990[0] $MA_SAFE_ACT STOP OUTPUT
MD10389(0...15] SMN_PROFISAFE_OUT_ASSIGN MD36990(1] $MA_SAFE_ACT_STOP OUTPUT
MD13309(0...15] $MN_PROFISAFE_OUT _NAME OUTSE MD36%990[2] $MA_SAFE ACT_STOP OUTPUT
$A_OUTSE R MD36%3] $MA_SAFE_ACT STOP OUTPUT
H}llhzmﬁ l ¥ B a.n.5 05 @.@
s ... 0 PLCSIOUT
NC S | $4_PLCSIOUT g
£A_PLCSTIN <ai
$4_MARKERSI
[MARKERS] }
DE18 DEXT O
(MARKERSIP) |o) cormvp || pm1s pEx 1320 <1 0QM... :
DB 18 DEX132.0 Ju HLCIO
PRCSIOUTP
= DEIRDEXIZE0
[HSEP
| DB IEDBEXIE0
OUTSEP
DE1R DB X460
OUTSIP DBELS DBEX46.0--DRix DEX ..
DBE18 DEX62.0 g
INSIP DB 18 DBX38 (= DRIx DBX...
DBISDEXS40 g -
PLC SPL
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HRIE 7.2 (EPIREINZ 2BIEEF. FAFEIRIE SAFE EXRIFFSKHE PLC fF53K,

PLC JRACHD

NC SAFE.SPF Fi2/%

FUNCTION FC 510 : VOID
TITLE =

{ S7_language :='9(1) English (United

States) 05.09.2013 15:16:14'}
VERSION : 0.1

VAR_INPUT
NC_TST _STOPA: BOOL;
NC_TST _STOPC: BOOL;
NC_TST _STOPD: BOOL;
PLC_TST_STOPA : BOOL;
PLC_TST_STOPC :BOOL;
PLC_TST_STOPD : BOOL;
EMG_Ack : BOOL ;

END_VAR

VAR_OUTPUT
ref : WORD ;

END_VAR

VAR_TEMP

aux : ARRAY [0..15] OF BOOL;

END_VAR
BEGIN

NETWORK
TITLE =4%at

/ISafe FEFF{RIP

CLR ;
= "SPL".SPL_READY;

I REREEREZ BRI

L #ref;
T LW O

11245 Safe.spf Hi{TL55R

/laux[1] : FB10 _EEE#IMALEKF
A DB18.DBX 137.5;
FP  #aux[0];
= #aux[l];

AN DB18.DBX 137.5;
JC ENDO;

; SAFE_CHECKSUM = 00068afcH

;840D sl Intergrated function test program

;Data 2013-2-21

,dg

N10 PROC SAFE ;SBLOF DISPLOF

;Automatic creat IDS Number

N20 DEF INT IDSNR = 20

N30 DEFINE NEXT_IDS AS IDSNR = IDSNR+1
 ========== Define INSE as |E ===============
N4O DEFINE IE_EMG AS $A_INSE[1]

N50 DEFINE IE_Door AS $A_INSE[2]

N60 DEFINE IE_Enable_Key AS $A_INSE[3]

N70 DEFINE IE_DoorOpenReq AS $A_INSE[4]

r ========== Define OUTSE as OE ==============
N80 DEFINE OE_Door_Relay AS $A_ OUTSE[1]
 ========== Define INSI| as || ===============
N90 DEFINE Il_Low_Speed AS $A_INSI[1]

N100 DEFINE Il_StopA_B AS $A_INSI[2]

N110 DEFINE Il_StopC AS $A_INSI[3]

N120 DEFINE 1l_StopD AS $A_INSI[4]

| ========== Define OUTSI as O| ==============
+ ========== Define Feed axis O| =============
N13O DEFINE Ol_STOPA_1 AS $A_OUTSI[1]

N140 DEFINE OI_STOPC_1 AS $A_OUTSI[2]

N150 DEFINE Ol_STOPD_1 AS $A_OUTSI[3]

N160 DEFINE Ol_STOPE_1 AS $A_OUTSI[4]

N170 DEFINE Ol_SBH_SG_1 AS $A_OUTSI[5]
N180 DEFINE Ol_SG_1 AS $A_OUTSI[6]

N190 DEFINE Ol_SG_Bit0_1 AS $A_OUTSI[7]
N200 DEFINE Ol_SG_Bit1_1 AS $A_OUTSI[8]
DEFINE Ol_SE_1 AS $A_OUTSI[9]

+ ========== Define Spmde O] =============—==
N21O DEFINE Ol_STOPA_2 AS $A OUTSI[12]
N220 DEFINE Ol_STOPC_2 AS $A_OUTSI[13]
N230 DEFINE Ol_STOPD_2 AS $A_OUTSI[14]
N240 DEFINE Ol_STOPE_2 AS $A_OUTSI[15]
N250 DEFINE Ol_SBH_SG_2 AS $A_OUTSI[16]
N260 DEFINE Ol_SG_2 AS $A_OUTSI[17]

N270 DEFINE Ol_SG_Bit0_2 AS $A_OUTSI[18]
;DEFINE Ol_SG_Bitl_2 AS $A_OUTSI[19]

r ========== Define MARKERSI as M| ===========
N280 DEFINE MI_Q1_1 AS $A_MARKERSI[1]
N290 DEFINE MI_Q2_1 AS $A_MARKERSI[2]
N300 DEFINE MI_E1_1 AS $A_MARKERSI[3]

N310 DEFINE MI_E2_1 AS $A_MARKERSI[4]

N320 DEFINE MI_E3_1 AS $A_MARKERSI[5]

NETWORK N330 DEFINE MI_AO_1 AS $A_MARKERSI[6]
v e . N340 DEFINE MI_A1_1 AS $A_MARKERSI[7]
TITLE =8B &(=E PLC signal-> AL —
oLe an%LL s 9 N350 DEFINE MI_A2_1 AS $A_MARKERSI[8]
N360 DEFINE MI_A3_1 AS $A_MARKERSI[9]
N370 DEFINE MI_DoorOpen_S1 AS $A_MARKERSI[49]
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I5EEMRES | BERFEN
A #NC_TST_STOPA:

N380 DEFINE MI_DoorOpen_S2 AS $A_MARKERSI[50]

N390 DEFINE MI_StopA_NC_1 AS $A_MARKERSI[33]

; #SNPCL LII'Z'_I'TETI'?)SIJC(:)' PA; N400 DEFINE MI_StopA NO_1 AS $A_MARKERSI[34]
- "SpL"|P TST STdPC' N410 DEFINE MI_StopC_NC_1 AS $A_MARKERSI[35]
A #NC TST STOPD: ' N420 DEFINE MI_StopC_NO_1 AS $A_MARKERSI[36]
- "SpL"|P TST STdPD' N430 DEFINE MI_StopD_NC_1 AS $A_MARKERSI[37]
A HEMG Ack ’ N440 DEFINE MI_StopD_NO_1 AS $A_MARKERSI[38]
—  wgpL" P EMG Ack: N450 DEFINE MI_StopA NC_2 AS $A_MARKERSI[41]
- - N460 DEFINE MI_StopA NO_2 AS $A_MARKERSI[42]
| 73 N470 DEFINE MI_StopC_NC_2 AS $A_MARKERSI[43]
_ "SPL".IIS SE: N480 DEFINE MI_StopC_NO_2 AS $A_MARKERSI[44]
- N490 DEFINE MI_StopD_NC_2 AS $A_MARKERSI[45]
N500 DEFINE MI_StopD_NO_2 AS $A_MARKERSI[46]
; ==========Pefine PLCSIIN as IP
N510 DEFINE IP_TST_STOPA AS $A_PLCSIIN[1]
N520 DEFINE IP_TST_STOPC AS $A_PLCSIIN[2]
N530 DEFINE IP_TST_STOPD AS $A_PLCSIIN[3]
N540 DEFINE IP_Door_Open_Req AS $A_PLCSIIN[4]
N550 DEFINE IP_EMG_Ack AS $A_PLCSIIN[5]
DEFINE IP_SE AS $A_PLCSIIN[6]
; ==========Define PLCSIOUT as OP ===
N560 DEFINE OP_EMG AS $A_PLCSIOUT[1]
. ::::::::::Defme Sl Timer =======================
N570 DEFINE SI_Timerl AS $A TIMERSI[1]
NETWORK ; ========== S| Relay return parameter ============
TITLE =SPL - &= Defme Sl relay variable
" " i N580 DEF INT R_IN, R_OUT, R_TIMER
':‘ ggtﬁ—il\lﬂel N590 DEFINE R_ST AS _$AC_MARKER[1]
SET - - N600 DEF REAL TST_Time, Delay_T1, Delay T2, Delay_T3
S "SPL"MI E2 1: ; ========== Setting Sl Timer delay times =========
A "SPL".IP_EMG_Ack: NG10 TST_Time = 0.3
- w0l 20D 112
" Iiom elay =
CA:_nL1 S| _Relais" DE 300 ( NG40 Delay T3 = 8
"SPL"_MI El 1, ' —_—_—_————_—=——C= SI Relay s s s s s
n2 - N650
"SPL"MI_E2 1, EIGF:S%LIN(l,R_IN,"MI_Ql_l","MI_Q2_1","MI_El_l","MI_EZ_l“)
I(gszitl _:TRUE SIRELOUT(1,R_OUT,"MI_AO0_1","MI_A1 1""MI_A2_1","MI_A3_1")
"SPL".MI_Q1_1, N670 .
Quit2 _ SIRELTIME(1,R_TIMER,TST_Time,Delay_T1,Delay_T2,Delay_T3)
"SPL".N”_QZ_]., ========== EMG and EMG AC —=== ===
TimeValuel = T#3S, IP _TST STOP A/C/D function test
TimeValue? = T#5S, N680 IDS=IDSNRDOMI E1 1=IE EMGMI E2 1=1MI_ Q1 1
Timevalue3  := T#8S, = IP_EMG_Ack
outo _ N690 NEXT_IDS
"SPL".MI_AO_1, N700 IDS=IDSNR DO R_ST = SIRELAY(1)
outl — N710 NEXT_IDS
"SPL".MI_AL 1, ; R1=R_ST
Out2 =
"SPL".MI_A2 1,
Out3 =
"SPL".MI_A3 1,
FirstRun = #aux[1]);
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NETWORK
TITLE =SPL 9N3B=(EE—R)
/IStopA-1 B

A "SPL".MI_A2_1;

= "SPL".MI_StopA_NC_1;

/IStopA-1 EFF
A #PLC_TST_STOPA;

= "SPL".MI_StopA_NO_1;

/IStopC-1 &7
SET ;

= "SPL".MI_StopC_NC_1;

/IStopC-1 EFF
A #PLC_TST_STOPC;

= "SPL".MI_StopC_NO _1:

/IStopD-1 &7
SET ;
A "SPL".MI_AOQ0 1,

= "SPL".MI_StopD_NC_1;

//StopD-1 FEFF
A #PLC_TST_STOPD;

O "SPL".MI_DoorOpen_S1;
= "SPL".MI_StopD NO_1;

; S========== FeedAxis eSTOPS ========================
N720 IDS=IDSNR DO MI_StopA_NC_1=MI_A2 1

N730 NEXT_IDS

N740 IDS=IDSNR DO MI_StopA_NO_1 = IP_TST_STOPA
N750 NEXT_IDS

N760 IDS=IDSNR DO MI_StopC_NC_1=1

N770 NEXT_IDS

N780 IDS=IDSNR DO MI_StopC_NO_1 = IP_TST_STOPC
N790 NEXT_IDS

N800 IDS=IDSNR DO MI_StopD_NC_1=MI_A0_1

N810 NEXT_IDS

N820 IDS=IDSNR DO MI_StopD_NO_1 =1IP_TST_STOPD OR
MI_DoorOpen_S1

N830 NEXT_IDS

NETWORK
TITLE =SPL SNSBE(EE_4R)
/IStopA-2 B

A "SPL".MI_A2_1;
A "SPL".IE_Door;

= "SPL".MI_StopA_NC_2;

/IStopA-2 EFF
A  #PLC_TST_STOPA;

= "SPL".MI_StopA_NO_2;

/IStopC-2 &7
SET ;

=  "SPL".MI_StopC_NC_2;

/IStopC-2 EFF
A #PLC _TST_STOPC;

= "SPL".MI_StopC_NO_2;

/IStopD-2 &7
SET ;
A  "SPL".MI_A1 1,

= "SPL".MI_StopD_NC_2;

//StopD-2 FEFF
A #PLC_TST_STOPD;

O "SPL".MI_DoorOpen_S2;
= "SPL".MI_StopD NO_2;

; =========== Sp|nd|e eSTOPS ==========
N840 IDS=IDSNR DO MI_StopA_NC_2 = MI_A2_1 AND IE_Door
N850 NEXT_IDS

N860 IDS=IDSNR DO MI_StopA_NO_2 = IP_TST_STOPA

N870 NEXT_IDS

N880 IDS=IDSNR DO MI_StopC_NC 2=1

N890 NEXT_IDS

N900 IDS=IDSNR DO MI_StopC_NO_2 = IP_TST_STOPC

N910 NEXT_IDS

N920 IDS=IDSNR DO MI_StopD_NC_2 = MI_A1 1

N930 NEXT_IDS

N940 IDS=IDSNR DO MI_StopD_NO_2 =IP_TST_STOPD OR
MI_DoorOpen_S2

N950 NEXT_IDS

NETWORK
TITLE =MI -> OUTSI(4}ZB(=)

A "SPL".MI_StopA_NC_1:

;=========M| -> OUTSI (eStops)

N960 IDS=IDSNR DO OI_StopA_1 = MI_StopA_NC_1 AND (NOT
MI_StopA_NO_1)

N970 NEXT_IDS
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AN "SPL".MI_StopA_NO_1;
= "SPL".Ol_StopA_1;

A "SPL".MI_StopC_NC_1;
AN "SPL".MI_StopC_NO_1;
= "SPL".Ol_StopC_1;

A "SPL".MI_StopD_NC_1;
AN "SPL".MI_StopD_NO_1;
= "SPL".Ol_StopD_1;

A "SPL".MI_StopE_NC_1:
AN "SPL".MI_StopE_NO_1;
= "SPL".Ol_StopE_1;

A "SPL".MI_StopA_NC_2:
AN "SPL".MI_StopA_NO_2;
= "SPL".Ol_StopA _2;

A "SPL".MI_StopC_NC_2;
AN "SPL".MI_StopC_NO_2;
= "SPL".Ol_StopC_2;

A "SPL".MI_StopD_NC_2;
AN "SPL".MI_StopD_NO_2;
= "SPL".Ol_StopD_2;

A "SPL".MI_StopE_NC_2;
AN "SPL".MI_StopE_NO_2;
= "SPL".OIl_StopE_2;

N980 IDS=IDSNR DO OI_StopC_1 = MI_StopC_NC_1 AND (NOT
MI_StopC_NO_1)

N990 NEXT_IDS

N1000 IDS=IDSNR DO Ol_StopD_1 = MI_StopD_NC_1 AND
(NOT MI_StopD_NO_1)

N1010 NEXT_IDS

N1020 IDS=IDSNR DO Ol_StopA_2 = MI_StopA_NC_2 AND (NOT
MI_StopA_NO_2)

N1030 NEXT_IDS

N1040 IDS=IDSNR DO Ol_StopC_2 = MI_StopC_NC_2 AND
(NOT MI_StopC_NO_2)

N1050 NEXT_IDS

N1060 IDS=IDSNR DO Ol_StopD_2 = MI_StopD_NC_2 AND
(NOT MI_StopD_NO_2)

N1070 NEXT_IDS

NETWORK
TITLE =FF[ JizK
A "SPL".IE_DoorOpenReq;
FP  #aux[2];
S "SPL".MI_DoorOpen_S1,
A "SPL".MI_DoorOpen_S1;
L S5T#2S;
SD T 20;
A T 20;
S "SPL".MI_DoorOpen_S2;
AN "SPL".IE_Door;
R "SPL".MI_DoorOpen_S1;
R "SPL".MI_DoorOpen_S2;
A "SPL"Il_Low_Speed;
A "SPL".MI_DoorOpen_S1;
A "SPL".MI_DoorOpen_S2;
= "SPL".OE_Door_Relay;

| ========== Set Open Door Request —=—====
N1080 IDS=IDSNR EVERY (IE_DoorOpenReq == 1) AND IE_Door
DO MI_DoorOpen_S1=1

N1090 NEXT_IDS

N1100 IDS=IDSNR WHENEVER MI_DoorOpen_S1 == 0 DO

S| _Timerl=-1

N1110 NEXT_IDS

N1120 IDS=IDSNR EVERY MI_DoorOpen_S1 == 1 DO SI_Timerl
=0

N1130 NEXT_IDS

N1140 IDS=IDSNR EVERY (SI_Timerl >=2) DO SI_Timerl =0
Sl_Timerl =-1 MI_DoorOpen_S2 =1

N1150 NEXT_IDS

N1160 IDS=IDSNR WHENEVER IE_Door == 0 DO
MI_DoorOpen_S1 = 0 Ml_DoorOpen_S2 =0

N1170 NEXT_IDS

N1060 IDS=IDSNR DO OE_Door_Relay = Il_Low_Speed AND
MI_DoorOpen_S1 AND MI_DoorOpen_S2

N1070 NEXT_IDS

NETWORK
TITLE =SBH\SG\SG1..4
/178 1 SBH/SG &%
A "SPL".IE_Door;
o ;
AN "SPL".IE_Door;
A "SPL".IE_Enable_Key;
= "SPL".Ol SG_1;
1128 2 SBH/SG &%
SET ;
= "SPL".Ol_SG_2;
//SG1..2
A "SPL".IE_Door;

N1180 IDS=IDSNR DO OI_SG_1 = IE_Door OR ( NOT IE_Door
AND IE_Enable_Key) ; FeedAxis

N1190 NEXT_IDS

N1200 IDS=IDSNR DO OI_SG_2=1 ;SP
N1210 NEXT_IDS

i ==========5(G1..SG4=======================

N1220 IDS=IDSNR DO Ol_SG_Bit0_1 = IE_Door Ol_SG_Bit0 2 =
IE_Door

NEXT_IDS
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"SPL".0l_SG_Bit0_1;
"SPL".0l_SG_Bit0_2;

NETWORK i===============SfF=-==-oo-o-o-o-—ososossms
TITLE =SE IDS=IDSNR DO OI_SE_1=1P_SE

A "SPL".IP_SE;

= "SPL".0l SE 1:
NETWORK N1230 MSG("NC-SPL Finished")

TITLE =OUTSI->4i#EM

I15NEME (56—4R)

A "SPL".Ol_StopA_1;

= "X".A_extStopA:;
"Y".A_extStopA:;
"Z" A_extStopA;
"B".A_extStopA:;
"SPL".Ol_StopC_1;
"X".A_extStopC:
"Y".A_extStopC:
"Z" A_extStopC:
"B".A_extStopC:
"SPL".Ol_StopD_1;
"X".A_extStopD:
"Y".A_extStopD:
"Z" A_extStopD:
= "B".A_extStopD:;
SET :
= "X".A_extStopE;
= "Y".A_extStopE;
= "Z".A_extStopE;
= "B".A_extStopE;

I5NEME (58 =4R)
A "SPL".OI_StopA_2;
"Sp".A_extStopA;

> o

> nn

A "SPL".OI_StopC_2;
= "Sp".A_extStopC;
A "SPL".OI_StopD_2;
= "Sp".A_extStopD;
SET ;

= "Sp".A_extStopE;
/ISBH/SG/SG1..4 ( 5—4H )

CLR ;
"X".A_SG_SBH,;
"Y".A_SG_SBH,;
"Z".A_SG_SBH;
"B".A_SG_SBH,;
"SPL".0l_SG_1,;
"X".A_SBH;
"Y".A_SBH;
"Z".A_SBH;
"B".A_SBH;
"SPL".0l_SG_Bit0_1;
"X".A_SGselect0;
"Y".A_SGselect0;
"Z".A_ SGselect0;

> nn

> nn

N1240 M30
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= "B".A_SGselect0;
CLR ;

= "X".A_SGselectl,
= "Y".A_SGselectl,
= "Z".A _SGselectl;
= "B".A_SGselectl,

/ISBH/SG/SG1..4 (=40 )

CLR ;
"Sp".A_SG_SBH,;
A "SPL".OI_SG_2;
"Sp".A_SBH,;

A "SPL".OI_SG_Bit0_2;
= "Sp".A_SGselect0;
CLR ;

= "Sp".A_SGselectl;

IISE (55—4H)
A "SPL".Ol_SE 1,
= "X"A_SE;
= "B".A_SE;
NETWORK
TITLE =4f#2 -> INSI
A "X".E_n_nx;
A  "Y"E_n_nx
A "Z"E_n_nx;
A "Sp".E_n_nx;
A "B".E_n_nx;
= "SPL"Il_Low_Speed;
NETWORK
TITLE =ENDO
ENDO: NOP O0;
L LW 0
T  #ref;

END_FUNCTION

840Ds| T &AL EIREI 201412 by

9-19




	第1章 安全标准
	1.1 安全标准
	1.2 安全评估
	1.3 PFH值计算
	1.4 安全系统的组成
	1.5 传统的安全系统与Sinumerik安全系统区别
	1.5.1 传统的安全系统
	1.5.2 Sinumerik安全集成系统

	1.6 Sinumerik系统通过安全认证

	第2章 西门子系统安全功能
	2.1 基于Sinamics S120驱动安全集成功能
	2.1.1 驱动安全功能组成
	2.1.2 Sinamic S120驱动集成的安全功能

	2.2 基于Sinumeirk系统安全集成功能
	2.2.1 系统安全功能组成
	2.2.2 Sinumerik系统集成的安全功能

	2.3 840Dsl安全功能选项、调试软件
	2.3.1 840Dsl系统功能选项
	2.3.2 PLC调试软件

	2.4 Sinumerik安全功能名称与通用安全标准名称对照表
	2.5 安全功能参考手册

	第3章 840Dsl系统集成安全功能
	3.1 轴安全功能设置
	3.1.1 必选安全基本功能
	3.1.2 选择安全功能

	3.2 安全功能的监控周期
	3.3 SH状态
	3.4 SBH（安全操作停）功能
	3.4.1 简介
	3.4.2 触发优先级
	3.4.3 SBH控制接口信号
	1） NC侧接口信号
	2） PLC侧接口信号
	3） 控制信号说明

	3.4.4 功能参数调整
	1） 触发
	2） 容差设置要求


	3.5 安全停（Safe Stops A-F）功能
	3.5.1 简介
	1） 安全停响应
	2） 安全停的安全标准等级
	3） 安全停触发优先级
	4） 配置安全功能可触发的内部安全停类型。

	3.5.2 外部停安全轴的影响
	3.5.3 外部STOPs控制接口信号
	1）  NC侧接口信号
	2）  PLC侧接口信号

	3.5.4 功能参数调整
	1）  STOP A/B参数
	2）  STOP C参数
	3）  STOP D参数
	4） STOP E参数

	3.5.5 外部停安全时间计算
	3.5.6 外部停STOPs功能测试

	3.6 SBR（安全加速度监控）功能
	3.6.1 简介
	3.6.2 功能参数调整
	1） 相关参数
	2） SBR允差计算

	3.6.3 触发STOP A相应时间

	3.7 SG（安全速度）功能
	3.7.1 功能简介
	3.7.2 SG控制接口信号
	1） NC侧接口信号
	2）  PLC侧接口信号

	3.7.3 功能参数调整
	3.7.4 触发安全停的响应时间

	3.8 SBH/SG /eSTOPs触发优先级
	3.9 N<nx速度监测功能
	3.9.1 功能简介
	3.9.2 n<nx控制接口信号
	1） NC侧接口信号
	2） PLC侧接口信号

	3.9.3 功能参数调整
	3.9.4 相应时间

	3.10 SE（安全限位）功能
	3.10.1 功能简介
	3.10.2 SE控制接口信号
	1） NC侧接口信号
	2） PLC侧接口信号

	3.10.3 功能参数调整
	3.10.4 触发限位报警应答方法
	1） 取消安全回零确认，机床返回到正常区域，再确认安全零点。
	2） 切换到更大设定范围的SE。

	3.10.5 轴安全回零确认
	1） 201797报警表示安全零点未确认。
	2） 安全零点确认
	3） 若系统上电后回零距离与上次断电的距离不一致，则触发STOP A/B报警。


	3.11 SN（安全撞块）
	3.11.1 功能简介
	3.11.2 SN控制接口信号
	1） NC侧接口信号
	2） PLC侧接口信号

	3.11.3 功能参数调整

	3.12 编码器反馈信号双通道监控
	3.12.1 功能简介
	3.12.2 控制接口信号
	1） 简介
	2） 支持编码器类型
	3） NC侧接口信号
	4） PLC侧接口信号

	3.12.3 功能参数调整
	1） 相关参数
	2） 监控通道NC、驱动编码器配置参数对比

	3.12.4 应用
	1） NC、驱动（CU）同时监控第一编码器
	2） NC监控第2编码器，CU监控第1编码器


	3.13 SBC（安全报闸）
	1） 激活安全轴的报闸测试功能
	2） 固定点功能测试距离
	3） 显示报闸测试20096报警
	4） 测试扭矩方式
	5） 制动测试扭矩
	6） 制动测试最大允许移动距离


	3.14 SBH/SG速度限制
	3.14.1 功能简介
	3.14.2 参数

	3.15 SBH/SG  StopA/B/C/D停止时间调整
	3.16 安全功能的使用
	3.17 安全功能测试

	第4章 安全输入输出信号配置
	4.1 安全信号简介
	4.2 安全数据交叉检验时间
	4.3 Profisafe安全模块硬件配置
	4.3.1 Profisafe模块介绍
	4.3.2 输入输出模块接口信号连接
	1） Profisafe输入模块外部信号连接
	2） Profisafe输出模块外部信号连接

	4.3.3 IO模块的PLC硬件组态

	4.4 安全模块时钟周期
	4.5 Profisafe安全模块参数设置
	4.5.1 主站Profisafe主站地址
	4.5.2 设置Profisafe模块NC参数
	4.5.3 INSE/OUTSE信号测试

	4.6 内部双通道安全信号（INSI/OUTSI/INSIP/OUTSIP）
	4.6.1 OUTSI/OUTSIP配置
	4.6.2 INSI/INSIP配置

	4.7 内部单通道安全信号（PLCSIIN/PLCSIINP/PLCSIOUT/PLCSIOUTP）
	4.7.1 PLCSIIN/PLCINSIP信号
	4.7.2 PLCSIOUT/PLCSIOUTP信号

	4.8 安全中间变量（MARKERSI/MAKERSIP）
	4.9 安全时间继电器（TIMERSI/Txx）
	4.9.1 编程指令
	4.9.2 编程举例

	4.10 安全延时继电器（SIRELAY/FB10）
	4.10.1 NC安全延时继电器（SIRELAY）
	1） 安全延时继电器组成
	2） 工作时序
	3） NC延时继电器编程
	4） 延时继电器编程举例

	4.10.2 PLC安全延时继电器 （FB10）
	4.10.3 安全延时继电器编程要求

	4.11 NC、PLC安全信号地址对照表

	第5章 SPL编程
	5.1 SPL NC-PLC交叉检验（SPL CDC）
	5.2 NC-SPL
	5.2.1 NC-SPL启动条件
	5.2.2 NC-SPL编程
	5.2.3 同步指令执行条件
	5.2.4 SAFE.SPF语法测试
	1） 参数设置：
	2） MD20108 $MC_PROG_EVENT_MASK Bit5=0 取消SAFE.SPF程序上电自动运行。
	3） 在MDA方式下执行SAFE.SPF子程序，测试程序语法问题。
	4） 语法测试无问题，MD10095 Bit2=0，MD20108 Bit5=1.


	5.3 PLC-SPL
	5.3.1 PLC-SPL启动
	5.3.2 PLC-SPL编程流程

	5.4 NC-SPL、PLC-SPL编程逻辑指令对照表
	5.5 SPL程序保护
	5.5.1 NC-SPL程序保护
	5.5.2 PLC-SPL保护


	第6章 安全功能测试
	6.1 安全报闸测试SBT（Safe Brake Test）
	6.1.1 测试条件
	6.1.2 测试
	1） FB11参数
	2） FB11控制时序
	3） PLC编程
	4） FB11错误代码

	6.1.3 测试结果

	6.2 脉冲使能测试
	6.2.1 测试信号
	6.2.2 测试流程

	6.3 外部停测试
	6.3.1 测试信号
	6.3.2 测试流程
	6.3.3 测试PLC程序
	1） STOP E功能测试
	2） FC79编程
	3） 测试结果



	第7章 安全功能调试
	7.1 调试流程
	7.2 安全功能评估表
	1） 急停
	2） 门关闭
	3） 开门请求
	4） 门开


	7.3 系统选项激活
	7.4 规划控制安全功能的系统变量
	7.4.1 符号表编程
	1） PLC变量符号定义
	2） NC变量符号定义
	3） NC、PLC安全逻辑对比

	7.4.2 规划安全功能需要使用的系统变量

	7.5 安全信号参数的设置
	7.5.1 启动SPL
	7.5.2 Profisafe安全模块配置
	1） PLC硬件配置Profisafe安全模块
	2） Profisafe模块NC参数设置
	3） 检测外部安全信号工作是否正常

	7.5.3 激活轴安全功能（SBH/SG+外部停……）
	7.5.4 控制安全功能的安全信号
	7.5.5 设置安全功能相关参数

	7.6 SPL安全逻辑编程
	7.6.1 PLC安全逻辑编程
	7.6.2 NC安全逻辑编程
	7.6.3 检查NC、PLC安全控制逻辑一致性

	7.7 NC安全数据校验
	7.7.1 配置驱动的SI功能
	7.7.2 复制SI数据
	7.7.3 确认SI数据

	7.8 安全功能监控、诊断
	7.8.1 轴安全状态
	7.8.2 轴接口的安全信号
	7.8.3 安全信号诊断
	7.8.4 安全撞块信号


	第8章 安全功能检测报告
	第9章 附录
	9.1 Sinumerik安全功能名称与通用安全标准名称对照表
	9.2 轴SI输入接口信号
	9.3 轴SI输出接口信号
	9.4 DB18接口信号
	9.5 轴安全功能INSI/OUTSI参数设置概览
	9.6 报警
	9.6.1 Alarm 27040 axis sp waiting for module
	9.6.2 Alarm 27010 Axis SP1 tolerance for safe standstill exceeded
	9.6.3 Alarm 27095 NCK SPL protection not activated
	9.6.4 Alarm 27132， 201680，27004
	9.6.5 Alarm 27013
	9.6.6 Alarm 27010
	9.6.7 Alarm 201041
	9.6.8 Alarm 27003
	9.6.9 Alarm 201711
	9.6.10 Alarm 27004
	9.6.11 Alarm 22001

	9.7 SI接口参数设置一览表
	9.8 编程举例


