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H >

1 SR&EFRR
KERFMRENBERRRFEEIE. PLCER. JURATHITIER (MPF. SPF. ...). BBSE, &
BESRAPLINERARE, AFARERELFIFEFMIESANEE, FTEREATUN. FFREaE
EMREEN T ZARETHEEMAIRS AR ISE, ERRGENNETEMHArBTAIE. |
TERREN, FILUARIEEIRER, ERUIEARESTSS, ARALALBRRA T FRASIFSR
SERI.

MNTEFERPRENAR. MrARRARBEARBEARE, BEREBTREXK.

U EFIASHSEHENAEF (FE) BRAEME, RERTEHMAMESITER.



2 HXIRHEGRIPINEERTR

2.1 IjEEIRER
R Z [ERARBIRRAE, B S REHERIF ThRER B LEA RS Z [AIRTRE.
SITE, F—SAERARENARMS A1 1 A12, ASFIAT S,

A12 Al A3
T g 0
O === o e e === e o === g i
< >l < >
2.2 CC-PROT [R$ISH
FRERFERE
BEIFE 20 /NatiEihT

REEIYI AR MEEAMEEY, WIEEESM, SEbEhestH
i e e T |

3 MR

3.1.1  #f4: V47 SP3 HF3

Version data /CNC software

vV V V V

ISINUMERIK CNC-SU 31-3
Uersion: V84.87 + SP 83 + HF 83
InternalVersion: 04.07.83.03.004

Name Actual version |Humina| version

PLC 04.87.83.03 v
{CYCLES 04.87.66.08 v
.NCK 99.18.07 v
SNCK 04.67.03.00 v
HMIARC-Tool 04.07.02.01 v
cP 62.38.00 v
(MCP_CLIENT 81.86.06 v
SDB 03.00.00 v
NCKFSDRV 04.87.01.02 v
PROFINET 14.01.96.04 v
Sinamics (NCU7XXI Multicard) 84.70.35.62 v
LinuxBase (NCU) 04.70.88.11 v
SINUMERIK Operate 04.07.03.03 v




3.1.2 4. NCU720.3 BPN

Version data /Hardware/NCU/PLC/ncut
Version H

MLFB 6FC5372-8AR30-0ABA
SerialNo  ST-J16193385

HU-ID 1.6.3.1

SRMVersion 1.7.0.0

FU-Version V12.00.00.00

Name SIEMENS SINUMERIK PLC317-3PN/DP
Version 1

HU-ID 6.3.8.37

SRMVersion 1.2.0.8

Name FPGA
Version 10.9 [20]

Name CF Card

Model 'SMART CF

SerialNo  SPG2013110300313
Size 7752MB

4 FECC

411 A CCXf
£ CC 324&I/NC data/Complie cycles BRT,

CHAN1 Hame Tupe Length Date Time
~ E3Archives
© £1Manufacturer
= CIHMI data
= P3NC data
= E5Compile cycles
! - [# versions xml 736 01/88/12  18:08:87 AM
© = Cycles
| & EaDefinitions DR 01/68/12  18:08:35 AM
1| & CINC active data DR 01/61/78  12:00:00 AM
| = C1Part programs DIR 01/68/12  9:50:02 AN
| © C1Subprograms DR 01/66/12  9:50:02 AM
& £ Workpieces DIR 01/68/12  9:49:55 AN
© £ Comments DIR 01/68/12  18:00:34 AM
= £1System CF card
@ CIUSB
Compile cycles Free: 1.9 GB

4.1.2 PEEH NO6

RMCC/PROT RAxis collision protection
6FC5800-0ANBG-0YBA

4.1.3 PROT jg&f58: 03.03.00

Version data /CHC software/Compile Cycles

5 PROT IhggiEit

5.1 #:E@iE PROT I&E
N60972 $MN_CC_ACTIVE_IN_ CHAN PROT

N60972 bit n = 1, {ERIEERGE PROT Ih8E,
n=0,1,2, .. SE5EE n+1

2m



41 N60972=H7, @& 1,2 71 3 & PROT I8

5.2 ENEH

N61516 $MN_CC_PROTECT PAIRS[ <a> | = <yyxx>
a=0,1,2, .. (BKHHEHXIEL - 1), 2BIXIAAHENT 1, 2, 3, ...

<yyoc> | Meaning
XK 1st and 2nd decimal place = axis number of the 1st machine axis
VY 3rd and 4th decimal place = axis number of the 2nd machine axis

SNTE N E—MlHEHNT : Tl 1 F0%h 4
o st i 55 1 AMLARAH
o 2ndily: 55 4 NLARE
MD61516 $MN_CC_PROTECT PAIRS[ 0] = 0401
53 EEAE
HXIRiE A A, SHATNEES M.,
N61517 $MN_CC_PROTECT SAFE DIR[ <a> ] = <yyxx>
a=0,12, .. (EKHHEMXIE - 1), DRIXINAHERIT 1, 2, 3, ...

<yyxx> | Meaning
XX Retraction direction for the 1st axis of the axis pair

vy Retraction direction for the 2nd axis of the axis pair

Retraction in the positive direction of travel of the machine axis: xx oryy >0
Retraction in the negative direction of travel of the machine axis: xx oryy =0

41 N61517 $SMN_CC PROTECT _SAFE_DIR[0]=0001, Rif{ZRSFoiF
o HRIAYEE 1 MURMIERFEN
o HAXIAISE 2 PMPRIMRAETEEN

iEA
> RESITEEHEME (N61516=0), ARIHENEIR M
54 HNESLIFERRERE
SNERHXTHRTHERERINRALIRR, 1BiE N61518 iI2E MCS (RiBKE.
N61518 $MN_CC PROTECT OFFSET[ <a> ] = <offset vector>
a=0,1,2, . (ERAGHEHIIE - 1), DBIXINAHER#T 1, 2, 3, ..
(R RETT FMRTAISE 2 MMILARZEISE 1 MR, SEIEREASE 1 MR,



1. Achse 2. Achse
| 100 |

|
L
1

MKS 1 MK 2
i ettt Gnirts
@ - V =-100
- —
@ - V =+100

@ Case 1: Equidirectional MCS orientation
@ Case 2: Counterdirectional MCS orientation
V  Offset vector

588
> RENAEEREEHET (N61516=0), FAARIHEKELESE
> NRAHEHXIAIREMARHER — MRS IRR, REREN O
55 WERAER
IREMEBSE, 0 1 0% 2 FOURAIRER 5 EA—E0T.
N61532 $MN_CC PROTECT DIR IS REVERSE[ <a> ] = <value>
a=0,1,2 .. (BKHHEMHXTEL - 1), DBIRINRHEHRT 1, 2, 3, ...

<valus> | Meaning

0 Equidirectional orientation

1 Counterdirectional orientation
izl

> RENREEHEHAT (N61516=0), FiHERHFPE O N61519
5.6 {RPEO

RIFE O E XA AR S/ NE RS .

N61519 $MN_CC PROTECT WINDOW[ <a> ] = <minimum clearance>
a=012 . (BKHHEHIEL - 1), DHIRIRAERRT 1, 2, 3, ...

Sy EEEEETRIFEOR, HUARMER N63514 EXAIINEEHNELE.

NC F2R-&2 N61533 s AR RSO,

iR
> RENAREEREEHET (N61516=0), AIHERURE LN N61519
57 FPEOFRE
IAMERUFIFE D, WiEid NC 25882, NEWCONF 434,
MD61533 $MN_CC_PROTECT WINDOW EXTENSION][ <a> | = <extension>



a=0,1,2, .. (BRAHHEHIE - 1), DBIRINANERT 1, 2, 3, ..
BRURFEO=N61519+N61533

15iRH
> N61533 &g/ F 0
5.8 #iE%HEN PROT IhgE
MD61535 $MN_CC PROTECT OPTIONS[ <a> ]
Bit 0=0: IREIlER, ECESECHE PROT IhAE, iH{=S DB3x.DBB24.3 o}
Bit 0=1: i@ T#H{=S DB3x.DBB24.3 EiE ity RlE{RIFTHAE PROT
a=0,1,2, .. (BRAGHEHIIE - 1), DBIRIAAHERHT 1, 2, 3, ..
5.9 RiEmXIRHERP
5.9.1 #HABuE
MUREIER R RHER. &80T,
> XSRS E RIRE
> N61516 $MN_CC PROTECT PAIRS[<axis pair>]iE X Alf#Zihxd
> N61535 $MN_CC PROTECT OPTIONS[<axis pair>], bit0 = 0
5.9.2 FHEBGE
MR S SEUSHIRHERP. F40T,
> XSRS E RIR(E
> N61516 $MN_CC PROTECT PAIRS[<axis pair>]xE W Rl 53X
> N61535 $MN_CC PROTECT OPTIONS[<axis pair>], bit0 =0
> REESHRIAY4 1 2idh 2 B9 DB3X, ... .DBX24.3 =1
5.10 fEhBHIEHNER
IEEE PRI NI DETE N
SR EEEEA T RIFEOR, YURHEZE N63514 EXAINEESIZNELE,
N63514 $MA CC PROTECT ACCEL[<axis>] = <acceleration>
<axis>: MR, a0 AX1, AX2, ...

15288
> N63514 7 JERK FRH)
> RSB RHEIEAT, % N63514 & X AINmEE HIzhELE
> WHERLERT, WMNRAHEMRESSHEMMEENE, MERER N63514 EXRIINEESIZE
IF; BEREEmRiEEE AEMIEESIsE e
5.11 RS
5.11.1 NC &£/RZ&K#(GUD)
253 E PROTECT STATUS ISHNAHRIRHETHAEIRTS.
DEF NCK INT PROTECT _STATUS[ <number of parameterized axis pairs> ]
<number of parameterized axis pairs> = 1, 2, 3, ... (maximum number of axis pairs)
40 MGUD.DEF,



DEF NCK INT PROTECT STATUS[5]

M30

Value | Meaning: The monitoring of the axis pairis ...
0 Not active
1 selected, but not yet active

2 active, the axes are currently not being braked

3 active, the axes are currently being braked

4 deselected, however still active

5.11.2 REKFERLGZE ($A_DBD)

RifEHARHE N IERIERT, RARZTESA DBD (4 1MNF15) Inf=HEzAZs. N61534 igE$A _DBD
R E5I,

MD61534 $MN_CC_PROTECT A DBD_INDEX = <value>

<value> | Meaning
-1 Deactivation of the output.
=20 Braking interface index within the system variable field:
$A_DBD[ <index> ] with index =0, 4, 8, 12, ...
0 N61534=0,
$A_DBD[O]/ofili#E43T 1 K7
$A DBDI[4]/uRliEHXT 2 K7

4zh#EM$A DBD[n], n=0,4,8,12 (4 NFT)

Bit 31 30 29 28 3 2 1 0
MA Y - 31 30 29 o 3 2 1
1) Machine axis number

ZE$A_DBDIn]AIZAMUIXS BB RIAIHUAREH,

Bit n — (n+1)th machine axis, withn =0, 1, 2, ...

Bitn | Meaning
0 Machine axis (n+1) is not braked
1 Machine axis (n+1) is braked
Bit n=0; HLARMFCHI=]
Bit n=1; #HLAR}HHIZN

3548
> PLCJBFALNAESR FC21, TORE 3 EIRHASA.

6 BB

6.1 —ANEXS: HLERH 1 FHLFH 4
6.1.1 EHIER
> HUBRER 1 FOALARH 2 FEiEiE 1
> hiFEEE 1 LA 1 AP 2 EE—SA L, AHERIFED 10mm;



a A

T 0

L i
protect dis=]lm

6.1.2 SHWME
N60972 $MN_CC_ACTIVE_IN_CHAN PROT[0]=H1

N61516 $MN_CC_PROTECT PAIRS[0]=401

N61517 $MN_CC_PROTECT SAFE DIR=1

N61519 $MN_CC_PROTECT WINDOWI[0]=10
6.1.3 AEEMEEIE: 154, RE 76563
6.1.3.1 N61518 $SMN_CC PROTECT OFFSET [0]=0

PROT: Collision protection stops auis X1/11X1

Position [mm]

44.880

MY1 0.000 0.000 S 2.008
mg‘ 0- e'angg 0.008 mm/min 120%
MX13 0.000 0.008

Act. values
Machine

_PROTECT _STATUSI[0]=2,

PROT: Collision protection stops axis X1/MX1

Global user variables
_PROTECT_STATUS[0]
_PROTECT_STATUS[1]
_PROTECT_STATUS[2]
_PROTECT_STATUS[3]
_PROTECT_STATUS[4]

$A _DBD[0]=9,

75653 ¢+ Channel 2: PROT: Callision protection stops axis X1/MX2
(W, s[4l NC/PLC variables  NC Drive variables*

Value
00000000000000000000000000001001

$A_DBD[0]

ETO



6.1.3.2 N61518 $MN_CC PROTECT OFFSET [0]=5

75653 | PROT: Collsion protection stops axis X1/T1X1

Machine Position [mm]

MX1 39.824 0.000 T

MY1 0.000 0.000

M21 0.000 o000 F 0000
M1 0.008 : I
MX13 6000 0.000

Act. values
Machine

6.2
6.2.1

FAAMIEERS : GRS 1 FOHLARYH 4, #ARH 5 FIHARS 1
TR ER
> HUERH 1 FOALAREH 2 TE@IE 1; HUAR 5 FOYLARSE 1 mEE 1,
> i 1 ALK 1 AOPLARH 2 ER—S4E, AHERIFED 10mm;
> flifELE 2: ALARGH 5 AIFLARH 1 ER—S4LE, AHERFED 10mm;

-—

protec dis=10

-—

T

Protect dis=10 % -
X

6.2.2 SHEE
N60972 $MN_CC_ACTIVE_IN_CHAN_PROT[0]=H1

N61516 $MN_CC_PROTECT PAIRS[0]=401
N61516 $MN_CC_PROTECT PAIRS[1]=105

N61517 $MN_CC_PROTECT SAFE_DIR[0]=1
N61517 $MN_CC_PROTECT SAFE_DIR[1]=1

N61519 $MN_CC PROTECT WINDOWI0]=10
N61519 $SMN_CC PROTECT WINDOWI[1]=10



6.2.3 AEEMERGE: B %4, % 76563

PROT: Callision protection stops axis X2/11X12

Act. values
Machine

6.2.4 MEEEMRERGE: B AR5, ¥ 76563

PROT: Callision protection stops axis X3/11X13

Act. values
Machine

7 SiEEHEHER S

Machine axis Drive Motor
Index Name Type No. Identifier Type Channel
oM e ol

2 MM Linear CHAN1

3 M2 Linear CHAN1

4 MX2 Linear CHAN2

5 MY2 Linear CHAN2

6 M22 Linear CHAN2

7 MX3 Linear CHAN3

8 MY3 Linear CHAN3

9 M23 Linear CHAN3
7.1 $ERIEK - FANEEERS: AR 1 FIHNERH 4, UK 7 FIHRH 1

> MRS 1 TEEIE 1, ALK 4 EEE 2; ARG 7 EEE 3;
> hiiFELE 1 LA 1 FOPLAR 4 EE—SA L, AEERIFED 10mm;
> RIEELE 2: HLARH 7 FOUUARH 1 ER—SHE, fHERIFED 10mm;



a4 Al AT
(1] 1] 17
(i === o= e i
- —
protect dist=10 protect dist=10
MCS_ad MCS_A1 MCS_AT

72 SYEE
N60972 $MN_CC_ACTIVE_IN_CHAN PROT[0]=H7

N61516 $MN_CC_PROTECT PAIRS[0]=401
N61516 $MN_CC_PROTECT PAIRS[1]=107

N61517 $MN_CC_PROTECT SAFE_DIR[0]=1
N61517 $MN_CC_PROTECT SAFE_DIR[1]=1

N61519 $MN_CC_PROTECT_WINDOW[0]=10
N61519 $MN_CC_PROTECT_WINDOW[1]=10

7.3 HiBiE MCS FMIETRE (JOG HFHT)
N61518 $MN_CC_PROTECT_OFFSET[0]=0
N61518 $MN_CC_PROTECT_OFFSET[1]=0

Aill P:.l 'J}T
1] [T [T
(i === o= e i
- -—
protect dist=10 protect dist=10
1 1 1
MCS_ad MCS_A1 MCS_AT

@_.+ @ * @ +
7.3.1 mCEEREEGE. i1 AR 4, WY 76563

N61519 $MN_CC _PROTECT WINDOWI0]=10
N61518 $SMN_CC PROTECT OFFSET[0]=0

10T



Act. values
Machine

7.3.2 FRREEMSIEEGE: B 7 A1, R 76563
N61519 $MN_CC_PROTECT WINDOWI[1]=10
N61518 $MN_CC_PROTECT OFFSET[1]=0

Channel 3: PROT: Collision protection stops axis X3/FX3

a6

Act. values
Machine

7.4 FiBE MCS HEFE#UERKEE (JOGHXT)
N61518 $MN_CC_PROTECT OFFSET[0]=10
N61518 $MN_CC_PROTECT OFFSET[1]=20

.-\4| | .-}.—
[ 1] K
[||||||||||l||l||||||[ t ]l|||l[l|l||||||||||||[|l||l|l|||l|l||||l||l||I ==y ie— |||||||||||||||||||||l
”— -—
7 Ly protect dist=10 \‘E/ protect dist=10 \W
MCS_A4 MCS_ At MCS_AT

O

$ +
MCS offset vector=10 B

741 FRREEMSEEOE: #1 A% 4, % 76563
N61519 $MN_CC_PROTECT WINDOWI[0]=10
N61518 $MN_CC_PROTECT OFFSET[0]=10

LA DA

MCS offset vector=20



Act. values
Machine

7.4.2 REEEEHEE. W7 81, HRE 76563
N61519 $MN_CC PROTECT WINDOW][1]=10
N61518 $MN_CC _PROTECT OFFSET[1]=20

Act. values
Machine

7.5 HiEE MCS FRMIEXRE (AUTO 5XT)
N61518 $MN_CC_PROTECT OFFSET[0]=0
N61518 $MN_CC_PROTECT OFFSET[1]=0

ﬁﬁ

——

AT
1
|

Ay juniingining

MCS_A4

@_.+

-
protect dist=10

MCS_A1
-+

-—
protect dist=10

MCS_AT

@_u

7.5.1 REEREECE: 184, 7 MH 1, H#E 76563
N61519 $MN_CC_PROTECT WINDOWI[0]=10
N61519 $MN_CC_PROTECT WINDOW([1]=10
N61518 $MN_CC_PROTECT OFFSET[0]=0
N61518 $MN_CC_PROTECT OFFSET[1]=0

1210



75653 + Channel 1: PROT: Collision protection stops axis X1/M1%1

0.000
2.000

HE/TIPE/CHE.
28 URTTN(1, 1,2)

Hag maey
1

Act. values
Machine

75653 +

Alarms

poaai2 o [Z] 75653 Channel 1: PROT: Colision protection stops axis X1/MX1

$A_DBD[0]=9,
75653 ¢ Channel 2: PROT: Collision protection stops axis X1/MX2
[#;:['} B NC/PLC variables

NC Drive variables*
Value

$A_DBD[8] 000000060000000000000000000001001

8  RiHEhABIRINERE N

8.1 N63514 $MA CC PROTECT ACCEL=1
F=10000 mm/mim

'ﬁl % Channel 2: PROT: Collision protection stops axis X1/MK2
/IS FUNE/EH2 I [
o) orrupted Fill ] CHAH 1 interrupted HAD 2 EHN3
log: Alarm actie il St (A\Stog: Alarm actve with 51
[ | Machioe  Postionfwml  Disttogs |
MX2 18496 79264 | [MX1_ 31564 -29.260 | MX3
My2 0.000 0.000 | 11Y1 0.000 0000 MY3
M2z 0.000 0.000 | M21 0.000 0000 M23
T T T
F 0000 F 0.000 Foum
1055 mnvmin 188% 166 e min 188% ()
i = H/WKS/FIHE/ CHI - -
©Hz8 UATTHIL, 1. 2)9 (@148 URTTHCL 1,219
LILEEL ] HEB HIBY RAct. values
Machine
1 \
44
Ove; P Block Prog,
mr: l:n“l'l"l: sea‘\JrLCh @ u:z >

i1 M 501550 0.45s i, {=1E7E 31.592,

EAEDA



75653 + Channel 2: PROT: Collision protection staps axis X1/MX2

Selector
(legend)

Crop to
cursors

8.2 N63514 $MA CC PROTECT ACCEL=100
F=10000 mm/mim

E p%’u cnannelz PROT: Collision protection stops axis X1/MX2 % @
IS FUME 12 s G
Hachine Fosiion Pastion, Dit-1 Hachine Fosiion
MX2 19573 65333 | MX1 30421 -15333  MX3 100.000 Audiliary
Myz2 0.000 0.060 | Y1 0,000 0000 MY3 0.000 functions
Mz2 0.000 0.000 | M21 0.000 0000 M23 0.000
168 |1ks 168
T T
F 0000 F  0.000 F oo
1 [ 16000, 68 i 166 (] wmin
EH28 UATTHIL, 1, 2)9 (@ HAB UATTH(1, 1, 2)% HIwy
IR X180 FLAGBRY jvsa xa rionee
LLEL | NGB I8y
L] \
Ouer- Prog. |[NC Prog.
store entrl. !1 oI, 2

9 MR

21 #&OES

Undo Scale . Cursor
A

Selector

(legend)

Crop to
cursors

DB31, ... DBX24.3 (MCS coupling: activate collision protection)

DB31, ... DBX24.3

MCS coupling: Activate collision protection

Signal flow

PLC - NC

Update

Cyclic

Signal state 1 Activating the protection function for the axis pair is requested.

Signal state 0 Activating the protection function for the axis pair is not requested.

143



Additional information Activation

The protection function is activated if the interface signal for one of the two machine axes
of the axis pair is set.

Deactivation

The protection function is deactivated if the interface signal for both machine axes of the
axis pair is reset.

Corresponds with

DB31, ...DBX24.2 (MCS coupling: deactivate or do not permit)
DB31, ... DBX24.3 (MCS coupling: activate collision protection)
DB31, ... DBX66.0 (MCS coupling: collision protection active)
DB31, ... DBX87.0 (MCS coupling: slave axis)

DB31, ... DBX97.1 (MCS coupling: coupling active)

DB31, ... DBX97.2 (MCS coupling: mirroring active)

DB31, ... DBX97.3 (MCS coupling: offset change)

Additional references Function Manual, Special Functions; Chapter "TE6: MCS coupling”

9.2 fgE=
IREE 76561

75651

75651
Parameters:

Definitions:

Reaction:

Remedy:

Channel 1: PROT: Incorrect configuration no. 16

[Channel %1] PROT: Incorrect configuration no. %2

%1 = Channel number

%2 = Error code

Invalid configuration of the axis collision protection PROT

Significance of the displayed error numbers:

1: The axes of one pair are not of the same axis type (linear / rotary axis)

2: A selected axis pair includes an axis not activated in any channel

8: In an assignment SMN_CC_PROTECT_PAIRS] n ], only one axis was entered

[16: ™MD $I“II~I_CC_PROTEET_S_HFE_DIR[ n ] or SMN_CC_PROTECT_OFFSET[ n ] was changed with collision monitoring active

3Z: The current position difference between the axes to be monitored is smaller than the monitoring window
SMN_CC_PROTECT_WINDOU[ n ]

64: The axis is assigned to the channel in which PROT is not activated

128: Problem related to accessing machine data (internal error)

- Mode group not ready
- Interface signals are set.
- Alarm display

Still missing

Program Continuation: Clear alarm with the RESET keu Restart part program

10 {EE/BRRA

AR

2019-01-08

11 F&(ER (Option)

RS

B3 (EBUSEN

V1.0

2019.01.08

A EDA
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