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Introduction ‘ i' .

R IS SRR

,',,, . PR
.f,'“'.[ g-.A.'!:

The integrated circuits in the control are vgry QEnSlthE to
high voltages,such as occur with static eleﬁfracjty Foi this.
reason one should never touch either the inregxa»ed circuits
or the p.c.b. tracks without first discharging oneself .on some .
earthed part of the machine. This is particularly inportent
where p.v.c., rubber or other man-made shoe materials'or.cer-
tain types of carpet are involved. : S

0
The door of the cabinet containing the control should not be
left open for unnecessarily long periods of time.

No work on the printed circuit boards, bus cable or power
supply leads must be carried out whilst the control is swit-
ched on.

When the control is switched off the informationhin the CMOS‘
RAM's is maintained with a 5 V battery. Care must be taken
therefore not to short out the 5 V line to any other line
otherwise information will be corrupted and maybe,thé'p.é.b.
tracks burnt thioﬁgh. i

Note: In this manual the description of the machine déta
is based on software adition 11 (July 1981). For
other software editions the service bulletins should

be consulted.
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SINUMERTIK SYSTEM 8

0.2 Commissioning Checklist

When a section is completed the circle "yes" should be marked.

The table should be filled out in pencil.

All questions requiring data as their answer rather than simply "yes" should be completed.
Descriptions of the individual sections are to be found in the commissioning manual.

First Commissioning Second Commissioning
Name Siemens office |Dates Name Siemens office |Dates
from from
customer's Location End customer's {Location
name name
to to
1. Are the prerequisites for the commissioning fullfilled? yes (:)

2. Visual check: Mains connection, Eﬁergency Stop, Earthing,
Position measuring devices, cable layout, screening, operating

panel etc. yes <:>

3. Software system:
Is the software edition still valid? What level is the edition? I I

4. Voltage checks and function checks. Mains input voltage e . oV
Has the type of control been established? yes (:)

5. Machine data entered, software limit switches set, feedrates and
increments entered, speed limit for spindle set? ' yes (:)

6. Position control loop for the axes commissioned: i.e.

‘ Axis speeds, tacho adjustment, multiplication factor, position :

loop gain, acceleration, position loop monitoring, analogue “
spindle speed? All adjustments carried out and checked? yes <:>

Optimisation of drives

Axis X Y 4 4 5

Maximum speed V. (mm/min]

X

u V] at
max
Tacho adjustment Vmax {mm/min]

Position loop gain [m/min/mm]

Axis 6 7 8 9 10
Maximum speed V.. [mm/min]
. [V} at
Tacho adjustment Max L
vmax [mm/min] .

Position loop gain [m/min/mm]
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7. Tape reader settings checked?

8. Are all the normal functions checked?
Has this function check been carried out with a test tape

E 9.81

yes (:)
e

9. Procurement of machine data tape and the associated read out:
Tape left in the control cabinet?

Read-out stuck into log-book?

yes (:)

Has the customer been shown how to check and adjust the following:

Drift compensation
Referencepoint adjustmgnt
Backlash compensation

Pitch error compensation, sag compensation

How to enter these data into the machine data or modifying the machine
data to accommode the above data

ves O

Has a commissioning report been written and subsequently sicned

by the customer

Has a copy of this checklist been left in the logbook

List of options

cé62

(:) 2 data in/output

- terminals

(:) B71 Polarco-
ordinates

(:) B63 Polar co-ordi-
nates, -radius
prog'ing

(f m62 radius
prog'ing

<:) E31 Threadcutting,
feed/rev.

(O] =81 199 7001 oft-
sets
12 zero
offsets

(:) K07 Master/slave
axes
Axis swop

O OO0 OO

B61 3-D
Interpolation

B73 Cylindrical
milling

C42-45 Bubble
memory MS120

C48,C49 CMOS RAM
memory MS125

H17 Tool radius

comp.{ turning)

H11 cutter radius

comp. (milling)

B72 Fixed cycles

(turning)

Signature First commissioning

Second commissioning

yes C:)
yes (:}

B72
Milling fixed

cycles

B75

E41

speed output

OO0 1O10 O

H56
compensation
H57 Pitch error and
sag compensation
K42 Digital measuring
K44..50 system

L R N R R N N N N

seeseassrIes s ssesnncense

Brief descrip-
tion of path

Analogue spindle

Lead screw pitch errpr
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0.3 Display and Input list using display mode Z0
Ident- Name of Description of display Sian No. of
number parameter or input : . <2> g decaies
Two zero. offsets for
N1-N2 ZOF each axis 9n Sprint 8T, x * 8
BTL. (G54, G55)
4 zero offsets for
Ni1-N4 ZOF each axis on Sprint 8M x + 8
(G54 to G57) -
12 zero offsets for
N1-N12 20F each of the 10 axes on x + 8
8MC (3 x G54 to G57) -
Programmable zero
Ni3 204 offset (G59) /////// s 8
External zero
Ni4 ZOE offset from interface /////// ut 4
Limit of working area in " + 8
N15 G25 negative direction (G25) -
Limit of workinc area. in
Ni6 G26 positive direction: (G26) x + 8
Values in external
N17 POS - position display X * 8
N18 DRF Differential resolver + 8
shift -
N19 G26 Maximum spindle speed X + 4
Maximum spindle speed
N20 G92 applicable with constant X + 4
cutting speed
Run-up time for feed drive
N21 G92 when thread cutting X + 1
N22 M19 orientated spindle stop, Mi9 X + 3
N23 DRY Dry run feed rate X + 5
N24 RAP Rapid traverse speed X + 5
N25 SE1 Miscellaneous parameters 1) x //////// 8
N26 SE2 Miscellaneous parameters 2) X ///,///// 8
N100 ROO .
to to 100 R-Parameters
N199 R99

v
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Bit 7 6 5 4 3 2 1 o

SE1/SE2

l i

E 9.81

1) SE 1
1 A
value
0] 1
Bit
0 Input with decimal point Input without decimal point
Input resolution 10~4 inch Input resolution 10-5 inch
1 with G70 with G70
2 Tape block parity off Tape block parity on
3
4 No programme compatibility Programme compatibility
5 Tapes given out in ISO code Tapes given out in EIA code
6 No storage of last 100 Last 100 operations remembered
operations by control
BN: "H" wi.t._‘h ll.ll or Il/ll BN: llHll without ll.ll or ll/"
7 programme, taken to mean block skip (/)
2) SE 2
value
0 1
Bit
0 Displayed co-ordinates w.r.t. Displayed co-ordinates w.r.t.
machine zero point work piece zero point
1 External position display External position display
accuracy 1 um 10 um
2
3
4
6
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0.4 Machine Data ‘

Machine data are stored in the memory area called up when the
TEST button is pressed. Whilst display of machine data is not
affected by the setting of the service switch, machine data

can only be altered when the service switch is set to posi-

tion number 2, k
N100-N259 Machine data specific to each axis
N270-N287 Machine data épecific to slave
axes (only on 8MC)
N300-N306 Special machine data for 8MC
N310-N316
N320-N329
N340-N382 Machine data applicable to all axes or
to spindle
N383-N385 Special machine data for 8T or Sprint 8T
N386-N399 Special machine data for 8N
N400-N755 General machine data bits




E 5.81

System 8 (1/1) 0 -7
MACHINE DATA SINUMERIK BT/SPIRNT 8T Date:
M, m
N Value Description 5:?::“m N Value Description v:ﬁi:ur
100 In-position 32000 aso Destination 15000
101 tolerance [u) approach speed (mm/min)
110 32000 Frequency of 15000
toler [a] 351 signal (ms]
111 Olerance *SERVO ENABLE
120 Acceleration 32000 - Ext.activated 15000
121 {0.01ms=2) | 352 creep speed (mm/min}
130 15000 Delayed activatiod 33000 .
Max. speed 353 of position
131 {mm/min) monitoring {ms)
140 Max. command 8192 {aulg Erxgger 8192
value eve or
141 (velo) i command value {velo}
150 - 10000 Arc end point | 32000
151 kv-Factor (0.018-1)||355 tolerance [u)
160 Threshold for CRQ 32000
e Limit switch + [9999999u|l356 at corners {u)
1790 Limit switch - [+9999999u Amount of spindlel +1000
171 357 arift Tvelo)
180
£, . L9 99 Spindle speed 9999
181 Ret. point 199999 358 tolerance [1/min)
150 359 Speed limit for | .9999
191 Backlash 2500u 360 each gear (1/min)
200 361
201 Pitch error 127u 362
210 Zero point +9999 363
YT shift S | T
220 365 Acceleration time| 32000
221 hult-gain 32000 366 for each gear {dms)
230 +1000 367
237 Drift comp. Tvelo) 268
240 Pointer-pitch 369
1023
241 error 370
250 Frequency of 32000 371 Second accelera-| 32000
compensation {10u) 7 tion time for| (4 ms)
251 _points 372 larae inertia
260 Lead screw 75 373
261 gearing factor {0.1) 374
375 .
376
Maximum Minimum motor- 8192
n Value Description "ZIUE 377 speed for spindlel [velo)
contour monitorind 1500 Reduced spincle 9595
345 threshold feedratel [mm/min) 378 speed for Mi19 [1/nin)
approach
Contour monitoring 8192
346 tolerance band 1500 379 Pendle speed {velo)
347 Orientated spindle 1000 gé?egcggfgant l3200(])
to ain so e 1 ms
top g {Vmin/3609 deceleration
Orientated spindle | 1000 381 Redundant push
348 . buttons on 32000
stop tolerance [1/11°) operator:s panel
Spindle stop 16000 82
349 hold time [ms) 3 control number 99999999
383 Pullback gig-
{ANfecARndefOr |9999999
Pull back dis-
384 tance in z for |999999%u
tool change
B85 2hd software .9999[u]

limit in X
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Machine Data SINUMERIK 8T/Sprint 8T Date:
Ident bit
1o 7] 6{5] 413 2{1;0 0
N 400 N 15 X =99 999,
N 401 ' z -99 999.
N 402 N 16 X 9¢ 999.
N 403 Z 99 999.
N 404 N 19 S (max. spindle)
N 413 N 20 |S (max. spindle)
N 414 N 23 F (dry run feed)
N 423 N 24 |F (jog speed)
N 424 ]
N 425
N 426
N 427
N 428 JOG F (Feed)
N 429 F (Feed)
N 430 INCR I (Increment)
N 431 REF |[F (Rapid)
N 432
N 436
N 437
N 438
N 439
N 440
N 441
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MACHINE DATE SIPUMERIK 8l/SPRINT 8M Date:
. Maximum Maximum
N Value Description value N Value Description value
100 In-position 32000 260 Lead screw 75
101 tolerance k) 261 gearing factor [0.1})
102 262
103 263
110 Drift 32000 145 Contour moniter. | 1500
111 tolerance iu] threshold speed |[mm/mint
112 Contour monitor.| 1500
113 346 tolerance bard
120 Acceleration 32000 347 Orientated spindle 1000
121 [0.01ms™2) stop gain 1/min/360°)
122 348 Orientated spindle 1000
123 stop tolerance {1/11°)
130 Max. speed 15060 Spindle stop 16000
132 350 Destination 15000
133 approach speed [mm/min)
140 Max. command 8192 159 §§e§§§"°Y g 15000
141 value {velo] +SERVO_ENABLE [ms]
142 352 Ext.activated 15000
143 creep speed [mm/min)
150 kV-Factor 10000 Delayed activaticn 32000
151 [0.01s-1) 353 e Pogition moni+ (pg)
152 ault trigger 8192
354
153 ] ggggan§°5alue [velo]
160 Limit switch + [+9999999u || 355 Arc  end point | 32000
161 tolerance fu)
162 Threshold for 32000
163 356 CRC at corners {u)
170 Limit switch - [+9999999u | | 357 Amount of +1000
171 B spindle drift {velo])
172 Spindle speed 9999
173 358 tolerance [1/min]
180 Ref . point +9999999 359 Speed limit for 9999
121 360 each gear [1/min)
182 361
183 362
190 363
54 Backlash +500u 362
192 365 Acceleration timel 32000
193 366 for each gear {4ns])
200 Pitch error 1274 367
201 368
202 369
203 370
210 Zero point +9999y 3N fecond accelera- 32000
211 shift - 372 tion time for [dms)
212 373 large inertia
213 374
220 Mult-gain 32000 375
221 i
222 377 Minimum motor 8192
223 speed for spindle
230 . Reduced spindle 9999
FE Drift comp [;;gg? 378 ggggg,!gr M19 (17min]
232 379 o 8192
239 Pendle speed {velo]
Time constant for| 32000
240 Pointer-pitCh - 1023 380 gentle decelera~- [1m5]
241 error gign . -
242 381 be undant pus
243 oS§§§?§r92 panel 32000
250 Frequency of 32000 382 control number 99999999
251 compensation [10u])
252 points
253
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Machine Data SINUMERIK 8M/Sprint 8M Date:

Ident Bit z0

no 6 413

N 400 N 15 | x -99 999.

N 401 Y -99 999,

N 402 Z =99 999.

N 403 4 -99 999.

N 404 N 16 X 99 999.

N 405 Yy 99 999,

N 406 Z 99 999,

N 413 4 99 999,

N 414 N 19 S (max. spindle)
N 415 N 20 | S (max. spindle)
N 416 N 23 F (dry run feed)
N 423 N 24 F (jog speed)
N 424

N 425

N 426

N 427

N 428 JOG F (Feed)
N 429 INCR F (Feed)

N 430 I (Increment)
N 431 REF F (Rapid)
N 432

N 436
N 437
N 438

N 439

N 440

N 441

N 442

N 443
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MACHINE DATE SIMUMERIK 8MC Date:
Axes 1 to 5 Axes 6 to 10

Maximum Maximum
N Value Description value N Value Description value
100 In-position 32000 105

In-position 32000

101 tolerance [u] 106 tolerance [r)
102 107
103 108
104 109
136 Drift 32000 115 Drift 32000
1 tolerance [w] 116 tolerance ful
112 117
113 118
114 119
120 Acceleration| 32000 125 32000
121 10.01ms~2} | [iz6 Acceleration| (4" g1pg-2)
122 127
123 128
124 129
130 Max. speed 15000 135 Max. speed
131 [mm/min) 136 [14302 ]
33 137 mm/min
133 138
134 139
140 Max. command 8192 :22 Max., command 8192
141 value [velo] value [velo]
142 147
143 148
144 149
150 kv-Factor 10000 155 kv-Factor 10000
151 . [0.01s1) 156 [0.01s-1)
152 157
153 158
154 159
160 Limit switch[+99999999y | [1€3 , +99999999
el . 166 Eimit switch ()
162 167
163 168
164 169
170 Limit switch[+99999999, | [175 Limit switch|+99999999
171 - 176 - T u)
172 177
173 178
174 179
180 Ref. point [+99999999 185 Ref. point |+99999999
181 186 )
162 187
183 188
184 189
190 Backlash +500p 195 Backlash + 500u
191 X 196 =
192 197
193 198
194 199
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MACHINE DATE SINUMERIK 8MC Date: .
Axes 1 to 5 Axes 6 to 10
Maxi R Maximua
N Value Description vgiuzum N Value Description vgiuzu
200 Pitch error 127 p 205 Pitch error 127 u
201 206
202 3 207
203 208
204 209
210 Zero point #9999 215 Zero point [+9999u
211 shift 216 shift
212 217
213 218
214 219
220 Mult-gain 32000 225 Mult-gain 32000
221 226
222 227
223 228
224 229
230 - brift comp. |+1000 235 Drift comp. | #1000
231 [velo] 236 {velo)
232 237
233 : 238 .
23] 239
240 Pointer-pitch| 1023 222 Pointer-pitcy 1023
241 arror error
242 . 247
243 248
244 249
250 Frequency of | 32000 255 Frequency of | 32000
251 compensation [10u] 256 compensation]| [(4ns)
252 points 257 points
253 258
254 259
260 Lead screw 75 265 Lead screw 75
261 gearing fac- [0.1] gearing fac- [0.1)
tor tor
Axes 11 to 12 . Axes 11 to 12 .
Maximum Maximum
N Value ‘ Description Value N Value Description Value
270 Backlash +500 (] 280 Pointer 1023
271 - 281 pitch error
272 Pitch error 127 [u] 282 Frequency of}{ 32000
273 283 comp.pt. [u]
274 Zero point 9999 (u] 284 Lead in 6000
275 shift 285 sync.axes [0.001}
276 Mult gain 32000 286 Max. diff. 32000
277 287 slave axes [u}
278 Drift comp. |+1000
279 [velo] -
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MACHINE DATE SINUMERIK 8MC Date:
Maximum
N Value Description |value N Value Description 3:§$2um
300 Ze?ddéiiggal 1999999954 150 Destination 15000
301 for.$5t axis approach speed (mm/min)
302 Frequency of 15000
303 351 signal (ms)
304 *SERVO ENABLE
305 352 Ext.activated 15000
=0E creep speed [mm/min)
310 33 = Delayed activatio} 35000 .
7 additional 1023 353 of position [ms]
31 error poin- monitoring
312 teis for {auli grigger 8192
1St axis eve or
;:: 3¢ command value {velo)
355 Arc end point | 32000
315 tolerance ()
316
Threshold for CRQ 32000
320 Sag comp. 127 [u]) 356 at corners [n]
321 Pointer f.sag 1023
322 7 additional| 1023 357 Amount of spindle 1000
drift Tvelo)
323 pointers for
sag on Spindle speed 9999
524 15t axis 358 tolerance [1/min]
325 3
o6 59 Speed limit for 9999
327 360 each gear [1/min)
328 gg;
329 sicdonsy °f  [32000(10u] i
364
365 pcceleration time| 32000
366 for each gear [4ms]
367
368
369
370
3N fecond acceleratiog 32000
372 time for large [4 ms)
373 inertia
374
375
Maximum
N Value Description value 376
Contour moni- 1500 377 Minimum rotor 8192
345 ggg%g%eggéﬁé [mm/min] speecd for spindle | [velo]
Ccontour moni- 1500 Reduced spindle 9999
348 toring tole- . 378 speed for M19 [1/min)
rance band approach
347 Orientated . 8192
spindle stop 1500 379 Pendle speed (velol
gain
348 Orientated 1000 Time constant 32000
spindle sto 380 for gentle 1 ms
tolerance P | 11/min/360°) deceleration 1 !
Spindle sto 16000 Redundant push
349 hgld time P (ms) 381 buttons on 32000
operator's panel
382
control number 99999999
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MACHINE DATE SINUMERIK 8MC

Date:

Ident-
no. 7

Bit
5

4

Ident-

a
o]

400

2

444

401

445

402

446

403

447

404

448

405

449

406

450

407

451

408

452

409

453

410

454

411

455

412

456

413

457

414

458

415

Z2|Z2|F|Z22Z2 2|2 2|Z2[2|2{=2z(= |=2

459

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

441

442

ZZZZZZZZZZZZZZEZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ

443

20

15

~99 999.

=99 999,

-99 999.

-99 9959,

16

99 999.

99 999.

99 999.

99 999.

19

(max. spindle)

20

(max. spindle)

23

(dry run feed)

Z|=Z2]| =2

24

IR RURIRAT RO E IR N N P [0 R P

(jog speed)

JOG

(Feed)

INCR

(Feed)

(Increment)

REF

o B N R ROl B ]

{Rapid)
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MACHINE DATE SINUMERIK 8N Date:
Maximum Maximum
‘ N value Description value N Value Description value
100 In-position | 32000 345 - Contour moni-| 4549
toring thre-
101 tolerance [10u) chald snced [mm/min)
102 346 Countor moni- 1500
110 toring tole=-
Drift 32000 rance "band
"M tolerance [10u]) 350 Destination 15000
112 approach speed|(mm/min)
120 Frequency of
Acceleration ?30235'2] 351 signal 15302 ].
121 . +SERVO ENABLE | [mm/min
122 : 352 Ext.activated| 15000
130 Creep speed 15000 creep speed [mm/min}
in Y (mm/min) 353 Delaved acti-| ..o
Manual speed vation of po-| 32000
X, Y, B sition monit.| [ms]
Max. speed 5000 Fault trigger| g192
13 in Auto X,Y,B 1[mm/min] 354 level for Ivelo)
commang vglue
132 355 Arc en
- point tole- ?2?00
140 Max. command | 8192 rance ¢
141 value [velo) 356 Threshold for| 32000
" k CRD at cornersg [u]
1 kv-Factor 10000 381 - Redundant push
‘ 30 (0.01s=1] buttens on 32000
151 overateor's panel
152 382 Control
999999999
160 Limit switch | +999999, number
161 *
162
170 Limit switch | +995999u
171 =
172
180 Ref. point | +9999999
181
182
190 Backlash 15004
191
192
200 Pitch error 1271
201
202
210 Zero point 29999%u
‘ 211 shift
212 -
220 Mult-gain 32000
221
222
230 Drift comp. +1000
231 Tvelo)
232
240 Pointer pitch] 1023
241 error
242
250 Frequency of | 32000
261 compensation | [(10u)
252 points
260 Lead screw 75 :
261 gearing fact.| [0.1)
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SPECIAL MACHINE DATE SINUMERIK 8N Date:
Maximum Maximum
N Value Description | value N Value Description |..)e
Max.fcedrate | Jud0
186 Checkr un 99 393 for mod. [m/min
for 3 axis 1 x10-2]
tool change accez. N
Accel.at 1 (m/s?
387 Onset of bra- 32767 394 threshold x10-1]
g{qgngefore [mm] feedrate
O N ~2
388 Clamp danger | 20000 395 ggielfegg_ 0 [m{s
area [0.01mm] o b x10-1}
Delayed
389 Max. nibble | 32767 396 5({ms]
accel. {ms=2x10~1] dutch engage
39 Settling timd 127 ms 397 Stokes/min 32767
0 in M24 [ /min)
398 Aux. 32767
N iﬁt&éing time 4 ms stokes/min { /min]
Threshold 100 399 ?:ggé;s%gting
392 feedrate for [m/minx10~2
mod.accel. punch/nibble
MACHINE DATE SIMUMERIK 8N
Ident Bit Ident
no. 7 4 3 2 1 0 no.
N 400 N 15 X =99 999,
N 401 Y -99 999,
N 402 N 16 X 99 999,
N 403 Y 99 999.
N 404
N 405
N 413 N 23 F (dry run feed)
N 414 N 24 F (jog speed)
N 415
N 423
N 424
N 425
N 426 JOG F__ (Feed)
N 427 INCR F (Feed)
N 428 I (Increment)
N 429 REF F (Rapid)
N 430
N 431
N 432
N 436
N 437
N 438
N 439
N 440
N 441
N 442
N 459 ) {
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Machine Data Bits - General View
Ident~ t
no. |axis 7 l 6 | 5 a 3 I 2 I 1 I 0
I I | I |
N40OS Duration of change signal Name of radius or chorad .
| | { | 1
| l ! I T
IN4D1S Delay before change signal Name of angle
| | | I
) ® o | '
N402s Duration of signal M02/M30 Name of auxilliary function Teta
| | !
Nearest Nearest Circular Axis I ! l
mm, deg. half axis present (:)
N4O3s 1 mm, deg. Axis name
| | |
Nearest Nearest Circular Axis L l |
. mm or deg.|half g axis present Axis name (:)
N4045 mm or deg.
| | |
Nearest Nearest Circular Axis ! l (:)
4055 3 mm or deg. |half axis present Axis name
i mm or deg.
—
Nearest Nearest Circular Axis '
N406S 4 a £
mm or deg, |hal axis present Axis name
mmn or deg.
- ! |
Nearest Nearest Circular Axis l (:)
N407s 5 Imm or deg.|half axis ., present Axis name
| l !
i I ]
Nearest Nearest Circular Axis (:)
N408s 6 mm or deg. |half axis present Axis name
mm or deg.
—
. Nearest Nearest Circular Axis . (:)
N409S 7 mm or deg.|half axis present Axis name
mm or deg.
| ] |
! | i
Nearest Nearest Circular Axis (:)
N410s| 8 |[mm or deg, |half axis present Axis name .
mm or deg. | l I
l L | L}
Nearest Nearest Circular Axis (:)
N411S g |mm or deg.|half axis present Axis name
mm or degq.
| | |
I | i
Nearest Nearest Circular Axis (:)
N412S| 10 |mm or deg. |half axis present Axis name
mm or deg. .
C) Noise Actual Actual Sign Sign Ref , pt.
N4135| 1 Vhich reasuring signal value value change: change: in
system? smoothing | divided times actual command neg. dir.
, by two two value value
! C) Noise Actual Actual Sign Sign Ref. pt.
Which measuring signal value value change: change: in
N4145 2 system? smoothing | divided times actual command neg. dir.
by two two value value
[ -
. ; C) Noise Actual Actual Sign Sign Ref. pt.
N4158| 3 Vhich measuring signal value value change: change: in
system? smoothing | divided times actual command neg. dir.
\ by two two value value
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Machine data bits
Ident Bit
no.
Axis 7 | 5 4 3 2 1 0
I (:) Noise Actual Actual Sign Sign Ref.pt.
signal value value change: change: in
N416s| 4 |which measuring smoothirig | divided times actual command neg. éir.
system? . by two two value value ¢
I C) Noise Actual Actual Sign Sign Ref. pt.
N417d S wWhich measuring signal value value change; change: in
system? smoothing | divided times actual command neg, dir.
i by two two value value
' (:) Noise Actual Actual Sign sign Ref. pt.
which measuring signal value value change: change: in
N418Y © system? smoothing | divided times actual command neg. dir.
{ by two two value value _
| (:) Noise Actual Actual Sign Sign Ref. pt.
Which measuring signal value value change: change: in
N4138 7 system? smoothing | divided times actual command neg. dir.
i by two two value value
[ C) Noise Actual Actual Sign Sign Ref. pt.
Which measuring signal value value change: change: in
N420S 8 system? smoothing | divided times actual command neg. éir
A by two two value value .
| C) Noise Actual Actual Sign Sign Ref. pt.
Which measuring signal value value change: change: in
N421S| "q. system? smoothing | divided times actual command neg. dir.
, by two two value value
| Noise Actual Actual Sign Sign Ref. pt.
Which measuring (:) signal - value value change: change: in .
N422S| 10 |gsystem? smoothing | divided times actual command neg. dir.
by two two value value
Command G70 Non Aux.
value zero | is Measuring ® volatile | func. Aux. functions ©
N423S at limit reset system units offset before by block
switch state move? preselect
Difference| x Axis X Axis X Axis Ignore Keep butten| Tool
of 2 tool | dia. dia. diameter offsets pressed length
N424S offsets to input prog'ing | prog'ing | with ‘in REF, by non. |
H function] tool wear | with G92 with G90 G53 RPS, INC prog.axis
Long cable | M17 cust'er Prog'able op.panel Next LF With G92 no accoun-
42 to panel not panel interface | multi means ting for:
N4258 issued present present purpose start tooloffset Zero oiffset
Key switch active Steady 2 Hand Hand ExXt.pos. Hand Ext
in dr speed - wheels wheel display wheel pos.
N426S run Y change present present non,.-vol, accounted| display
Key must be open for input into:
Data _ Tool Tool Prog. Block over-
N4278 start zo-Data offset wear correcting Preset preselect| write
in MDI-Aut
Data I/O interface 1 . ®
N428S
Type ?f unit . (:) . ) Baudratel )
1
1 ) ) j ! 1 | 1
Data I/0 interface 2
N4298
Type of unit l Baudrate '
} | } { ]
] i i 1 l ]
N4305 EIA~code for funny a, @? )
| ; i ; : :
No. of bytes to @ Programmable interface address
N431S service customer panel list no.
| ) 1 | | 1
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Machine data bits
Ident Bit
no. |Axis 7 6 5 | 4 3 | 2 I 1 I 0
T 1 | I )
N432S Which axis for @ Which axis th @
constant cutting speed parallel to 4 axis
1 ! 1 |
onty ' | | ' '
N4335 |8MC ?2?b§§a$§ ::igeﬁzaxis Number of master axis
for slave axis 11
| | 1 1 3
L | ] 1 1
Slave axis 11
only Slave axis 12 -
N434s BMC setting time settling time
1 I 1 ] 1
! ! Sag compensation J ! '
only ‘ : .
Ni35S|gye Which ‘axis compensated? ¥Which axis leads
. orient. Sync. MS230 Units Pulse Actual Speed
N4365 |spindld stop pulse MS5250 of check value double
. M19 range speed active reverse?
M/C corners 2 decades
; data taken tool
N4378 loaded gently offset
) number
Cutter Fixed Cyvlinder Polar Axis 199 Threads 2.,V24 1/0
radius cycles milling co-ord swap. Tool Feed/ rev. |channels
N438S comp. : (8MC only)| offsets active
(8MC only)
Dig. Pitch Analogue Programme | MS 125 Radius 3-D" Brief
meas- error and | spindle compati- present prog'ing inter- descrip.
N4398 uring sag bility polation |of contour
system compensat. : ‘ (not 8MC)
0 1 0 0 1 0
N440S 1 Rotor signal Analogue measuring system -
¥S310 monitoring level amplitude correction. Rec'd bit pattern is 010010
MS230 . , ' B , , \ A
] L l | | 1
Rotor siconal Analogue measuring system -
N441s; 1 moni:origg level amplitude correction.
i B A
1 Jd e 1 —-
] | 1 i ¥ ]
Analogue measuring system - :
N442s| 3 Rotor signal amplitude correction.
monitoring level
B A
$ 1 || ] 1 —
| | I 1 1 i
Rotor signal Analogue measuring system -
N443s 4 monitoring level amplitude correction.
1 " | B 3 1 A
I 1 I I 1 {
Rotor signel Analogue measuring system -
N444s| 6 monitoring level amplitude correction.
1 | ! B 1 [ X A
| i ] i | I
Rotor signal Analogue measuring system -
N445s 7 monitoring level amplitude correction.
1 I ] B 1 1 1 A
| ] 1 1 ]
Analogue measuring system -
Rotor signal amplitude correction,
N4d6s| 8 monitoring level
B A
i 1 " I ] i
l ) 1 1 1 \
N34 TS Rotor signal Analogue measuring system -
monitoring level amplitude correction.
I ; 1 1 B ! 1 3 A
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Machine data bits
Identy Bit
Nr. |Achse 7 6 5 l a I 3 l 2 I 1 l 0
| ; ] | T i
Rotor signal Analogue measuring system =
N448s| 9 monitoring level amplitude correction,
' : i z —2
449 10 Rotor signal Analogue measuring system =
N S monitoring level amplitude correction.
[ 1 { B | 1 1 A
L ! I T 1 1
N4asos| 11 Rotor signal Analogue measuring system =
monitoring level amplitude correction.
! 1 ! B } 1 | A
T T | T T ¥
Rotor signal Analogue measuring system -
N4518| 12 monitoring level amplitude colrection.
. ! | B I 1 B
i N i st' ' I i
Master/Slave axes 1 pair
8MC
N4528| only| Slave axis no. Master axis no.
: . : - ' } !
8MC Master/Slave axes 20Q pair
N453S| only| giave axis no. Master axis no.
: ! : | | {
. 8MC Master/Slave axes 3Y¢ pair
N454S| only| giave axis no. - @ Master axis no.
= ; % : ! ;
Master/Slave axes 4th pair
N455s| BMC
only| siave axis no. Master axis no.
! 1 1 | 1 ]
1 T { 1 1 1
Master/Slave axes 5th pair
n4ses| 8MC
. onlyl slave axis no. Master axis no.
1 ! | | |
: { | th T T T
Master/Slave axes 6 pair
n457s| 8MC
only| sjave axis no. Master axis no.
% ; } Axis swap ! : !
8MC .
N458S jonly | No. of 2"? axis @ No of 15% axis
(axis 2 becomes Axis 1(-)) (Axis 1 tecomes Axis 2 (+) )
3 H
t T i i
Switch Switch
8N Service over over
N453s only Trump£ display M24 =222 M24—M22

M25

e
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‘ ‘ Machine data bits coding

(:) Name of axisrradius, chord, (:) Time setting
angle, auxilliary
function Teta

Bits Name Bits .| Time in ms
0000 X 0000 10
0001 Y 0001 2O
0010 2 0010 30
0011 A 0011 40
0100 B 0100 50
0101 c 0101 60
0110 U 0110 70
. 0111 \ 0111 80
1000 W 1000 90
1001 E 1001 100
1010 H 1010 110
1011 P 1011 120
1100 Q 1100 130
1101 140
1110 150
1111 160

<:) Type of measuring system

Bits I
. 00 Analogue (Resolver or Inductosyn)
01 Digital (Haidenhain or pulse coder)

(:) Increments of measuring system

Bits

00 172 * 1073 mm or degree
01 172 * 10™4 inch

10 . 2 * 107 inch

11 172 * 102 mm
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Machine data bits coding (continued)

(:) Type of unit

Bits Abbreviation
0000
0001 PTR (Fanuc tape reader with reels) (only one V24 interface
0010 PTR (Fanuc tape reader without reels) possible)
0011 PTR (Facit 4030)
0100 PUN (Puncher)
0101
0111
1000 R/P (combined tape reader/puncher full duplex)
1001 TTY (combined tape reader/puncher half duplex)
1010 R/P (combined tape reader/puncher full duplex character
controlled input)
1011
1100
1101 (Half duplex operation is only possible
at V24-2 interface - socket X104)
1110
1111
(:) Baudrate (1 Baud is 1 bit per second)
Bits Baud Typical examples N428S or N429S
000 110
001 150 17X —» FPanuc Reader with reels 9600 Baud S00010111
010 300 27X —w» Fanuc REader without reels 9600 Baud s00100111
82X —» PT80 interface unit 300 Baud 510000010
011 600 43X —= Facit 4070 puncher 600 Baud S01000011
100 1200 80X — Teletype ASR3320 full duplex 110 Baud S10000000
90X — Teletype ASR3320 half duplex 110 Baud S10010000
101 2400
110 4800
111 9600

@

Auxilliary functions by block preselect

Bits When the functions at issued
00 Not at all .

01 issued after cycle start

10

11

issued during search for preselected block
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' ‘ Machine Data bits coding (continued)

Bits

Programmable interface address list numbexr

'PC

0000

AG150, AG130W

No.of bytes to service customer panel

Bits

1 Byte
2 Byte

16 Bytes

Number of Axis

0000
0001
0010

1010

no axis
15t axis
2nd axis

10th axis

E 9.81



System 8 (I/1)

0 - 24

0.5 Display of measuring circuit parameters

E 9.81

Storage locations TEST N800 to N915 accommodate useful measuring
circuit and main spindle data. The correct button pushig se-
quence is described in section 10.1.

Axis no. Input no. Display units

1 N800

2 N801

3 N80O2 Following error pm

10 N809

1 N810 ‘l'
2 N811 Present actual position m

3 N812 (with respect to o

% . Reference point)

10 N819

1 N820

2 N821 velo

3 N822 Command speed value 8192 velo=10Volt
10 N829

1 N830

2 N831 Axis movement within um/

3 N832 previous scantime scanning time ‘
10 ' N839

1 N840

27 N841

3 N842 Contour deviation pm
10 N849 ’

1 N850 :

2 N851 actual position loopgain| 0.001 Eé%l&

3 N852
10 N859
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. Measuring circuit parameters

Axis no. Input number Display Unit

11) N90O Following error um

12 NS01

11 NS02 Present actual position pm

12| Slave N903
| axes

11 N904 Command speed velo

12 N905

11 N906 Axis movement within pm/scanning

‘ . 12 N907 previous scan time time
11 N908 Difference pm
between positions of

12/ N903 Master and Slave
| Spindle N910 Demanded spindle speed Velo
| Spindle N911 Spindle position 360/4096 degrees
1 11 N912 Contour diviation Hm

12 N913

Slave
11( axes N914 actual position loop 0.007 m/min
12 N915 gain (kv factor) Tm




System 8 (I/1} .

0.6 Interface test, Input signals to N.C.

Selection is made with TEST N3
means 15t axis, ()

2nd axis etc.

0 - 26

See section 10.1 for the sianificance of the asterisk after the pin number

E 9.81

Rel.Adr.
—_—_—— Bit number

PC Markeq
- 7 4 3 2 0
MS 180
A0 |
MO2

® ® ® ®
Plug/Pin |X182.9(%) TP e T T4 ] T 2()
Mo
MO3

©) @ @ ©) ©)
Slug/Pin | %1827 (%) sl JTaml L 200 ] [~ 100
[ A2
MO4

® ® ® ®
Plug/Pin |x182.25(*) 23 22l 2| 200 T84
A3
Mos ® ® ® ®
Plug/pin |X182.33 (* 3| 30| T 29T .28 (%) — 2604
A
MO6
] 1S, ®@|l_06| © NG
Plug/Pin {X18242(*) .40 (%) .39(*) L38(%)|  L37(%) .35 (*)
| A5
MO7

® ® ® ®
IR e e e ] —
| A6 .

08
3 @ @ @ @ @
i?_ _ i
9

"
| A8
M10 ‘

® ® ® ©) ®
p_
M11

|

disable

Switch 2n
creep speed
i.e. reipt
approach

*Feed

enable

*Servo
enable

Limit
switch
plus
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Interface test, Input signals
See section 10.1 for the significance of the asterisk after the pin number
‘ Selection is with TEST N4
Ident le_l_.id;_._ Bit number
"°  p.c.Marke
MS 180 7 6 5 4 3 2 1 0
0 2"¢ soft- Emergency| *Display 15t op. *op. *cancel *4th axis
Al ware Stop data from panel panel remaining|is main
M12 limit in X| *NC Start interface| active inactive |distance [|axis
active H
[Con/Pin [X18345(*)| 44 (M[XI8Z(* 1] ~ 42| FT0T | 41|~ 4607 .35 (%7
*Read~in | *Axis *i% *overall
A1 enable swop. * Feedrate multiplication factor p'grammed |feed
feed enable
M13
16 8 4 2
| Con/pin |X18234 (*)X183,50 (M fx182.50(* —_ .Z9()| " 4B (1) A2 .de T 40T
A12 Creep * Gear selection * Spindle * Spindle
:ized 2" acce-| penale direction| Stop
M14 . C B A leration C.W.
time
[Con/pin [X184.47(*) .32(1) [ “310WT 30N 170N 16T L15(M | L1400
A13 Cancel Fixed *No aux. *Zero offset * Mirror image operation
reraining|cycle functions . .
M15 sub.prog.| inhibit | issueqa | IFOUP
’ » @ |@ |0
| Con/pin | XTB3.J51*IX184.45 () 48 (¥)[x182.44 (9]  .431(%) [X183.45(*]  .48(*)| .47(*]
N4
A14 * Type of information transfer
M16 Spindle Feedrate | Feedrate Prog. add.zero add. Tool
1 speed worcd 2 word 1 No. offset correc- offset
tion
Con/Pin |x183.25(*) <24 (*) W23 (%) $22(*) «21(*) .20 (*) 19(*) .18 (%)
A1S * Type of information transfer
R~Param R-Param R-Param Interface|Ref.pt. Master/
M17 Word 3 Word 2 Word 1 1 1 alarm No. Slave
R8O R8O RBO mode
con/Pin [X183.33(*f  .32(%)|  31q)| 30 [ .29 | .28 | L27(%) .26 (*)
A6 Axis =~ code
18
"I’ M D C B A
_con/pin [x184.50 | .33 "[xis3.34 | .1 | .38 | 37 |_ T3 | 35 _
A7 First byte for external data input
M19 H G F E D c B A
[conypin [x783.0 [T % T 5 | e | "5 T Ta T T 3T T2
A18 Second byte for external data input
M20
Q P (o} N M L X I
[con/pin X18397 | T 06 | "s | 4 | a3 | a2 | T .nv | o
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Interface test decoding

* Gear selection
(N4 A12)

Axis code
(N4 A16)

Zero offset group
(N4 A13)

28
Range C B A
1 1 1 1
2 1 1 0
3 1 0 1
4 1 0 0
5 0 1 1
6 0 1 0
Axis D C B A
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
10 1 0 1 0
Radius 1 1 1 1
Group B A
1 1 1
2 1 0
3 0 1
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E 9.81
Interface test: Output signals, Selection is made with TEST N6, See section 10.1 for
reasuring of the asterisks.
;gent_ff}:fifL. Bit number
PC Markex
s 7 6 5 4 3 2 1 o
M 180
*Prog Control *N.C. *N.C.
AO running busy Ready fox resady 1.
[~ —— —/] Interface
M21 . @® @ ®
[ Con/Pin "[x164.36 (*)]X186.50 (*) _ .4B(*) [x184.4 (%) | .8+ 1] .7(%) 6 (%) 5 (%)
*Position| *Thread *End of *Prog*
Al reac?ed cutting | prog'me halt
[~ ~— —JAux.-func{ G33/G63 M02/M30 MOO/MO1
M22 o/p-Nibble - @ @ @
e L S Y NSNS C—" [ — s — —— v ——— — — — — r— — v— — q—
Con/Pin [X186.49 (*)|X184.20 (*) .19 (*) .18 (*) .24 (*) 23 (*) 22(*) .21 (%)
*MDI- *Buffer *Single *Rapid
A2 Auto store block GO0
B ® o _©
M
Con/pin 105.46 (%) .45 (*)X184.37 (*)X185.29 (*]x184.28(*] 2700 .26 (%) .25(%)
*Preset *Data *MDI *Auto
A3 in/out
TEST M24 @ @ @
[con/pin Ki185.50 (0 .a9(x)| La8(*y]| 4707 |x184.47(*] .40(%) .39 (%) .38(*)
* *Repos » *Setting
A4 Referen- Incrim- up
N6 |— -~ —{ cing enta
n2s ® ® ®
[Con/pin | X185.33 (%[  .32(x) [ 31(%)|  .30(+)|x184.45(* aa ) a3 | T a2 ]|
A5
u26 ® ® ®
A6
ua7 @ @ @
e coan o o s e G S S—— S— Ot | — — — —— — e  — e emm—— Sl ommaw  — -
A7
nas
AB
M2 ® ® ®
A9
u30
*Ref.pt. |*Move *Move
reached command command
- ve + ve
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Interface test: Output signals. See section 10.1 for the meaning of the asterisks,
Selection is with TEST N7
Ident| Rel. Adr. Bit number
no. PC Marker
. 7 6 S 4 3 2 0
MS 180
A10 Spindle * Spindle * Change signal
direction| over- speed Pos.
M31 speeding | correct | reached - s E H
con/Pin (X189 17| T 00N T9F) [K185.36 (F1[X186.29 (*)[X185.4 (%) |X186.4(*)
A1 107 H Word 100
M32 D c B A D c B A
conspin |xig6 12| v | T o |7 T [ T8 [T a7 I 6 1 T35
H Word
A12 1Q3 102
M33
D [od B A D o B A
con7ein |X186.20 | 9 | .1 | 17 Tae | T .15 | T e BESE
A13 105 H Word 104
@34 D c B A D c B A
TE e e e e - —_- - — g — ] — —_——- —— = —_—
3T Con/Pin | X186.28 .27 .26 .25 .24 .23 .22 .21
N
T Word
A14 10" 10°
M35 D c B A D c B A
Con/Pin | X185,12 .11 10 .9 .8 .7 .6 .5
T Word
A15 103 102
M36 D c B a D c B A
| con/Pin | X185.20 .19 .18 17 .16 .15 .14 .13
A16 10° T Hord 104
M37 D (o B A D o] B A
“con/Pin [x185.28 | .27 .26 ~.25 N R T R T
S Word
A17 101 100
M38 D c B A D c B A
—con/ein [X7e6.3s | e 37| 36| T .35 | .34 | .33 | T .32 ]
S Word
A18 103 102
3
M39 D [od B A D (o} B A
—con/pin [Xi86.a7 | T~ a6 |~ 45| .a4| a3 | a2 |~ o [ a0
1 0
A19 10 M Word 10
M40 D C B A D C B A
Con/Pin | X185.44 .43 .42 .41 .40 .39 .38 .37
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Interface test: Output signals see section 10.1 for the meaning of the asterisks.

. Selection with TEST N8

igent_EEELQQ£2_ Bit number

PC Marker]

- T T 7 7

MS 180

A20 Current programme number
101 10°

M4 D c B A D c B A

[ Con/pin |

—— e G m— e ] o o mamde e e [o— — — p— — —— o— o—— — — —

Current programme nun\ber
103 1p2
M2 D c B A D c B A

A1

-Ebn7;i;

Current sub. programme
A22 107 100

' TEST | M43 D c B A D c B A

?ﬁn??iﬁ_

Current sub programme number
2

1

M44 D C B A

A23

N8

— e fe— — andes —— o) e mew] e— e— ] e— cm— |e—— e e o—

-Eon7;1ﬂ—_




System 8 (I/1)

0.7 List of alarms

0 - 32

Note: 3Td gecade is the least significant

E 9.81

3rd gec
clear |1+ 7 6 5 4 3 2 1
ond de
A axis Axis axis | h Axis| A BAxis
00 o
1] 1 1 1 1 1
01 S axis Axis Axis Axis Axis
u 2 2 2 2 2 .
* axis Axis Axis Axis Axis
02 g 3 3 3 3 3
A0 —/T® .
03 g Axis Axis Axis Axis Axis
© 418 _4 |3 4}|F 45 4
04 9 Axis | ¥ axis| ¥ axis| H axis|H Axis
e = =
] 5 |o 5 o 5 73 5 1 5
? b g 2
05 o BAxis|M BAxis| ¥ Axis| 3 BAxis Y axis
(o] M ] g g
ol 6 |o 6 0 6 | A 6 | 6
2 3 = - -
06 g Axis |y BAxis| ¢ Axis| , BAxis| , BAxis
[¢] (o] > >
o 7 7 712 7115 7
=1 + + + +
07 0 Axis|E Axis| g axis| 8 axis|y Axis
A_ 8|3 _8lx_ 8|2 8|8 8
08 Axis Axis Axis Axis Axis
9 9 9 9 9
09 Axis Axis Axis Axis Axis
// , | 10|y 10 [V 10]¥Y 10]|Y 10
10 Axis | Axis|4 axis| A Axis| | BAxis| A Axis
1 1 1 1 1 1
Axis Axis Axis Axis Axis Axis
11 2 2 2 2 2 2
12 Axis Axis Axis Axis Axis Axis
o 3 3 3 3 3 3
9 axis Axis Axis| @ BAxis Axis Axis
13 84 4 a |9 4 4 4
5 8 K
14 n Axis Axis | Axis| , Axis Axis Axis
g 8 513 5|8 _5 51 _5
w Axis Axis|o Axis Axis| o« Axis| g Axis
15 g e v 615 6|3 6|% el|n e
9 o g J‘a’ = o
0 Axis E Axis | @ axis| & Axis| o Axis § axis
16 b 7 o 7 g 7 ) 718 7 . 7
17 8 axis S Axis|g aAxis|gd Axis| § Axis|™ Axis
A _8 o 8|7 8> 8|3 8|2 8
0 X H + ~ > - od
o AXis ' Axis|g Axis| & Axis Axis|™ Axis
18 & i k5 3
el 2 A 9 |8 9 Y 9 g 9 g 9
~
7 BAxis Axis o Axis S Axis| &' axis|yo Axis
19 89 10 |4 _10 |8 _10 T 10}2 10
20 = nxis B, L1 axis|? Axis| § Axis|§ axis|u  axig
1 |rault 1|8 118 1118 11X 11
Axis px. 12 Axis Axis Axis Axis Axis
21 <2 [gaoit ) 12 12 l 12 12 12
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List of alarms
3xd
dec,
clear \stagn 8 7 6 5 4 . 3 2 1
dec.
Spindle Emergency |Servo
22 meas.syst |stop inhibit
fault overall
«—Meas.cct 1/p's ——sp
V24 time O'flow 2 |No stop- overflow Pariiy Transfer Overflow 1| | Stopbits/
23 elapsed Reader bit too fast Parity?
hardware
. l¢——USTART fault Pl e Tape reader fault —————n
Data Over
2 source not heating
present
Tape LF missing Parity Programme |Prog.block
reader or > 120 - fault in |not not
25 fault characters memory present present
Interrupt- | Preselect
ion of block
26 thread cut,|missing
Memory Difference {Tape Tape i/p M.emory mode| Fault in |EIA: ISO/EIA
27 full between format not > 120 block Hex code parity
mem. and fault allowed char. in parity = 80 discrep.
tape block
Fault in L95 con- {M/C data Contour Block Error in More than 6|General
sub.prog. tour fault|for axis fault structure [polar coord|Geom.par.
28 address or radius
wrong ¢——— Basic prog'ing fault ————wa———p
Parameter |Blocks G02/G03 radius angle no inter- | Incorrect
fault missing incorrect incorrect incorrect | section i/p value
29
4-————- Favlt concerring description of contour
Arc end Path not more than | Zero/Tool Fault Option Arc not
30 point possible 1 aux. offset with not in chosen
faulty block in faulty cylindrdal| present plane
CRC progranf ing
F-Word No axis Pitch Pitch Tool wear |Master/
faulty for const. | wrongly change too| value too |Slave
i surf,speed | prog'ted. large large prog'ed,
CRC functions
plane not allowed
32 unclear with CRC
Radius E Word H-Value E Value Tolerance No nibble | Too many
33 diff too too big wrong wrong exceeded increment | axis para.
big e—— Division of cut
- e Faults with nibbling
M E Path Mod.accel, | Nibble M/c data Block Movement
functions fault facter rate too | N390/391 gh;nqe in
34 fauls high faulty t.:oa{on zone
@————  Fault' with nibbling 3
35 N
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0 - 34 E 9.81
List of alarms (continued)
Clear 3rd dec.
1st, 8 7 6 5 4 3 2 1
and gec?
Nibble CRC Fault in Block Error in More than General
50 bero contour contour structure po;aricoz 6 Gean
fault fault descript. :gd circle | param
Minor préq' ing fault
Block Preselect | Block Memory Input RESET
E 51 construc- | block with full inhibited | comes
tion not found 2 120 First.
faulty char.
kv factor |kV factor Axis moving Info.
52 not deter- | of axes no playback transfer/
mined }not equal P strobe
Contour check fault
Last prog. | > 5 axes Axis moving ilayback ontplayback Prog.no. > 40
has no in one no playback| ¥+ Y:i::- as 15t block already charac.
53 termination| block poss rupted not allowed| used in block
MDR  Error
M/C data |system Bubble
fault programme memory
70 fault not
- organized
Battery Battery
con on
n MS 125 MS 140

* Input row (row in bottom left hand corner of display) must be completely cleared.
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INPUT LIST
FuUNCTION BuTtTtoON
HEXA NUMBER 2 @
1
2 2
3 2]
4
5 B
6 (6]
7 ]
8 (8]
@ 9 @
A ] [@
B A
C (][
D %] %
E
F [ Gl
COMMAND  STOP @ L8
GO (LCOP COUNTER O...FF) [xx] A
STEP (LCOP COUNTER 0...FF) 8] [x x]
NexT STEP LA
DIsPLAY MEMORY [M]
CHANGE SEGMENT [l ssss [A
CHANGE OFFSET ocooo LA
CHANGE DATAWORD ppbpb [F
INCREMENT OFFSET (+2) 8
DISPLAY ALL REGISTERS R’ 3
DISPLAY/CHANGE REGISTER x X LB (REGISTERNR. B-E)
HEXT REGISTER 3
DISPLAY BREAKPOINT Fl A
ACTIVATE BREAKPOINT T ;!
SET BREAKPOINT ssss[E] oooo [M@O] A
DisPLAY CPU-NumMBER N b ociive
SET CPU-NuMBER M x L8 overurite
protection
END OF “DispL. MEMORY” OR 0 B Data byte

"STEP” oOR
“DISPL, REGISTER"-MODE

(LEADING ZERO'S CAN BE OMITTED)

CANCEL BUTTON (CANCELS LATEST CHARACTERS)
SEPARATION BUTTON
INPUT BUTTON

‘/,

a) )
G (EcHo *)
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1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

Prerequisites for commissioning. These are the items to which

the customer must first attend.
Correct machine data must be available.

Electrical and mechanical work on the machine must be finished.
It must be possible to drive the axes-check this with the cu-
stomer present at the machine.

The interface must be coupled with both the machine and
SINUMERIK according to the recommendations in the inter-
face description.

If a bus connected PC is being used the STATUS programme
should be inserted and the various links on the interface
p.c.b's (i.e. memory addressing and input}output addressing)
should be checked (please see commissioning manual part 2).

Measuring system installed and wired up.

Cables to the interface and to the machine from the N.C. should
be connected. Cable screens should be earthed at the control

as specified in the "Interface Description". Cables to the cus-
tomer module must have screens which are attached to the chassis.

See section 2.3. for earthing and interference precautions.

A test tape should be available to check all the functions of
the control.

People should be provided by the customer to assist with work
on the machine (e.g. operating the machine).

For safety's sake the limit switches may be brought in a
little.

\

If the measuring circuit cables, are not single cables but comprise

several sections check that the sections are making good con-
tact, the screening is satisfactory and that they are not
mechanically stressed.
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‘ 2

Visual check of the SINUMERIK control

Mains connection: Single phase 220 V

Tolerances: 220 V =15 % to 230 V +10 &
50 - 60 Hz + 6 %

Separate mains cable (3 core 2.5 mm?) with following fusing:

P.c.b. cabinet 6 A fuse
Operators panel 6 A fuse
Tape reader/printer 6 A -.fuse
External interface 6 A fuse.

or common fuse, 6-10A, for all components.

Any dnused cores in the mains cable should not be left free but
should be connected to either a phase or neutral line.

p.c.b. cabinet

connector X1 Earth| L1 gz 1 2
Operator's panel
L1 Earth L2/N
connector 1 2 3
Tape reader 2
L1 L2/N Earth
connector 1 2 3 4
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Mains unit for external position display
Earth N/L1 L2

connector

SINUMERIK cabinet
Earth L2/N 11
1 ’ | connector

Earthing strip

Customer module with the following buttons

Emergency Stop
Spindle ON, OFF
Feed ON, OFF
Power ON
Cycle

Panel keyswitch

A screened cable should be used to connect this module to
the interface.
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2.3 Earthing and interference precautions

To reduce interference, there by ensuring trouble free opera-
tion of the control, proper earthing, without loops and using

cables of the required crossection is imperative.

2.3.1 Earthing

The separate cabinets of the control are earthed via the

earth core of their mains cable.

The overall machine should have a central earthing strip acco-
rding to EVU regulations, to which all the. individual earth
cables of the machine should be connected. The earth cables
from the following components should also be connected to

this earthing strip:

control cabinet (10 mm?)
machine frame (16 mm?)

motors

earth windings of transformers.

The earth cables should follow the most direct path. The
.reference potential,MINT, of all parts of the SINUMERIK is
also connected via the cabinet to earth.

2.3.2 Interface signal suppression

In addition to the earthing requirements, other precautions
must also be taken to ensure trouble free operation of the
control. These precautions include screened signal cables,
potential compensation cores and special 0 V connections.
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‘ ‘ 2.3.3 Screened signal cables

Where the documentationadvocates them, screened cables must be
used. The specified connectors and only they may be instal-
led. The Siemens connectors are so constructed that the
screen is electrically connected with the cabinet and hence

to earth. In all parts of the control having their own mains
supply.,the 0 V line is connected electrically with the cabinet.

The 0 V lines of all parts of the control with their own mains
supply are intended to be connected together via the cable
screens, therefore the screens should be connected at both

ends of the cable. Parallel to the signal cables, to ensure
that the cable screens do to not have to carry excessive current, a
potential compensation cable (4 mm?) should be laid and at

each end connected to the cabinet concerned. These compen~
sation wires must be introduced when the cable screen can,

for practical reasons, only be connected at one end.

Those components of the system which do not have their own

power supply generally have a 5 V supply from a fundamental part
of the control (e.q. p.c.b.cabinet). The screens of the cables to these
components (ec. pulse coder) are left free at the component

end. No potential compensation cable should be installed.

The 0 V line of these components should not be connected with
the housing but should be connected with the 0 V of the over-
all control via the signal cable.

The picture on page 2-4 shows how the cable screens for com-
ponents from the SIMATIC S5 range should be connected.
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Note
From Nov. €0 the enclosures which can be fitted to the followinag logic
boards from the £5 range will be supplied with a flying earth lead:

6ES5 310, 390, 501, 511, 512.

The screen of the cable connected to the p.c.b. should be bared
and the flying earth lead clamped around the cable at this point.

AG 130A

AG 150A

. - ——-
NHTRT T e P
v ve e tEETLL ie

: flying earth lead

EG 182A
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Cables carrying low frequency signals (e.g. from the SINUMERIK
to a relay interface) should be screened as far as the main
connector block in the relay cabinet. In the case of a relay
interface the cable screen should only be connected at the

MS 180 end of the cable. If it is not convenient to use a
screened cable and single wires are used to transmit signals
(e.g. from digital input/outputs of the S5 interface) then
these wires should be run in their own channel, separated

from any heary current conductors.

Note: The only point of connection between the 0 V line of
SIMOREG Thyristor and Transistor units and 0V of the
N.C. is via the 0 V return of the command speed cable

from the wN.C. to the drive (i.e. the cable to termi-
nal no. 14.

Special 0 V connections

1) No potential drops can be tolerated along the cables bet-
ween the SINUMERIK and either the feed drive or main spindle
drive since here millivolts and milliamps are important.

2) The 24 V supply for the input/output of the interface and
operators panel elements deals in Amps but must use the
same 0 V line as the rest of the system.

To meet these two requirements a 0 Vv strip is suggested as
shown in the picture on page 2-6.

3) Interference currents from low frequency signals (e.g. In-
put signals to the MS 180 from the interface) can be supp-

ressed with the 0 V strip. On the MS 180 the input filters
lead down to 0 V of the SINUMERIK.



B
| )
R . SIMOREG Note: f)
Transistor drive Internal zero Volt line of drive units is ‘;;
not connected with the chassis 3
X20.1 5614 o
l d-~
(L =
~
al SIMOREG
| 4 Thyristor drive
g Potential
| compensation 71 64 56|14
\ wires are i P External Machine operating
| kept physical- ) 2 interface panel
ly close to extension ¢ Mo
Xt
the screened-| . ’M ! f !
signal cable /J P.c.b. rack ext o4y 24v
o L& ' "
e A 24 v External Logic rack ! |
§ supply : Interface o |
f . command speed M oMext :
values and servo ext i
enables
N ¢ ov I ° 24V
o—
Cabinet l
. 24v 24v
2 O this cable should bg
. 16™ short («.0.5 m)
| Mro My,
[ ] . ? [ s © e b | copper busbar -
\ [ \ \ \ 7\ /
T AL 1 T ©
Small signal- zone High current zone ©

\ Potential . L -

[ 1)

v24 Units Ex‘t. oPera. . Tai Compensation
; Inter- tors €aBYr yire to preanmp.
face panel
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‘ 2.4 Position measuring devices

2.4.1 BAnalogue measuring systems

Special attention must be given to the installation of
Inductosyn or resolvers, e.g., Inductosyn slider, scales,

air gap, Xesolver plugs and connectors. Useful notes are to
be found in the booklet Inductosyn installation and adjust-
ment order no: E 321/1044. Parallel to the SIN and COS
windings of Siemens or Kearfott Resolvers, a 39Sk 1/2 W
Yesistor should be connected (resistor tolerance 1 % Temp.
coefficient 50 ppm). Other-makes of resolver can lead to pro-
blems with accuracy and surface finish.

‘ 2.4.2 Special cases

MS 200 with 3 axes and 3 resolvers.

In this case the 39.l resistors are not connected to the SIN

and COS windings of the resblver connected tb the third axis

because the monitoring of the rotor signal on the MS 200 is
only only designed for two load resistors.

2.4.3 Digital measuring systems

The following measuring devices can be used for digital mea-
suring systems ROD 2500, ROD 5000, ROD 2000 and Haidenhain
| linear scales with EXE.

The pulses from the measuring device will be multiplied within

‘ the control. By correct choice of lead screw pitch, one pulse
within the control should correspond to one measuring system
increment (i.e. 0.5 x 10-3 mm, 0.5 x 10-4 inch, 2 x 10~> inch,
0.5 x 1072 mm). .

This matching-up of the measuring system units can also be

| done with machine data bits: partial actual value times 2 or

1 partial actual value divided by 2. The maximum speed of the
axis i4s set by the maximum pulse freguency of the encoder or
by the maximum speed of the control.
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2.5 Additional checks .

2.5.1 Operating panel

Switches, buttons, lamps, plasma display: Are they all in

working order after transport?

2.5.2 Miscellaneous: Is the tape reader, if supplied, in working order?
Are all p.c.b's screwed to the frame?
Have spare fuses and a log book been supplied?

2.5.3 Check to see that all p.c.b's are the latest editions as given
in the service handbook.

2.5.4 Are all i.c.'s mounted in sockets correctly inserted in these ‘
sockets.

2.5.5 Cabinet version only: Check that all internal cable connec-
tions are secure.

2.6 Measuring system cable

Cases have arisen in the past where customers have used non
standard cables for the measuring system. This led to diffi-
culties with the setting up..

What should be done in this case?

In the first instance the customer should be advised to use the
cables given in the interface description. If the customer wants ‘
to make up his own cables he should do it as Siemens specify

and using materials recommended by Siemens.

If, on the other hand, the customer contravenes Siemens recom-
mendations, the service engineer should inform the relevant
sales office immediately. The sales office then has the job of
explaining the situation to the customer. It is not sufficient
for the service engineer to tell the customer that the cables
are not good enough and that he must bear the responsibility
for working with the cables.

In some cases it is not immediately obvious if the customer

has used recommended cables. Therefore at each commissioning

a special check should be made to see what type of cables have .
been used. |



BT
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. 3.1 Measuring system

3.1.1 Analogue measuring systems

MS200: No bridges need to be inserted on the MS200 and the
machine data bits N440 to N451 are inactive. In the
case of Inductosyn,an adapter'cable type 8W0Z connects
up to the MS200. The p.c.b. M5205is an integral part
of the 8W0Z. To enable the current adjustment to be
made a potentiometer is built into the COSINE supply.
In some cases it may be easier to do the adjustment
by removing the poténtiometer and the 5641 resistor
and connecting appropiate resistors in parallel with
the 3041 resistors of the SIN and COS supply on the

. MS 205 (see circuit diagrams for MS205). The parallel
resistor should be chosen to give the input voltage
which gives the smallest current. By this means the
error margin is maximised (higher current input into
the slider).

The amplitude of the error voltage should be about 2 V
peak to peak. It should be measured between pins 11 and
12 on the adapter plug (MROTM-, MROTS-).

MS311: No bridges need to be inserted on this p.c.b. The ad-
justment of the SIN and COS voltages, as well as the
fault monitoring threshold is done with machine data

‘ ' bits N440 to N451. The normal fault monitoring threshold
" is the bit pattern 11.

Adapter cable 8WO0 should be used if Inductosyns are
being installed. The 56 L resistors (marallel) to the
SIN and COS voltages should be removed so that the
software adjustment operates properly. The resistors
are R46, R21 or R26, R5 (see circuit diagrams).

The error voltage should be about 2 V peak to peak
(measured at pins 11 and 12, ROTG, ROTS). The Inducto-
syn adaption (N400 - N451) should also be done for
resolvers. The recommended bit pattern is 11010010 but
this should be checked to see that the results are

. satisfactory.
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MS230: The comments made for the MS311 also apply here. In this .
case the resistor numbers of the parallel resistors
are R212, R97, R210, R85, R208, R74, R205, R63. The
fourth axis can also be used to drive a digital mea-
suring system, but to do this the two sets of bridges
S1, 82, must be turned round.

a. Digital measuring system b. Analogue measuring system

S1 s2 s1 Ss2

10=0 20 1 0=020 10020 10 020

[o I o] 0O 0 O==0 O

OO O=a= i [o B o] C 0

[ o] [o N o] O==O o 0]

OmeeD [0 o} c O o 0

o © [o N o] OO [o s

o—0 OO o 0 o o0 .
100 011 10 0°011 10 0—0 11 100~011

Fault monitoring threshold
Bit pattern Threshold

2 -2 V.
1.1 = 1.25 Vppo
0.56 - 0.73 V.o

0.27 - 0.455 Vo

- - 00
- O - O

3.1.2 Digital measuring systems

. © MS321: No bridges need to be considered with this measuring
board, for each axis which uses the MS321, bits 7, 6 of
the corresponding machine data (n413 to N420) will be
set to 01. (Note, up to stand 10 bits 7, 6, 5 of the
corresponding machine data (N413 to N420) would have .
been set to 010). The machine data bit "Digital measu-
ring system", N439 bit 7, should be set.

The measuring circuit fault monitoring (Alarms 104 to
214) will detect faults in the signals A,

A*, B, B*, Z, Z* or corrupted signals in the care of
the Haidenhain system.

MS250: There are ﬁo bridges to be considered.

This measuring board can be installed with the 8T,
Sprint 8T, Sprint 8M and 8N. The board can cope with
4 axes and 1 spindle. The comments regarding the MS321

also apply here. ‘
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. 3.2 Service switch

- . Button to set breakpoints

]

g
Q_\

////’///,/’ LED:Breakpoint is active

.Service switch:

Normal operational setting
Machine Data
BC

Engineering Panel

U W N -

Commissioning

-

[uuunuy)|
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3.3 Softwaresystem .

3.3.1 It should be checked that the control has the latest software
level. The software level is printed on the EPROMs (see page 3-3).
The service bulletins state the latest software level. The soft-
ware level can also be checked with the engineering panel, by
selecting M* 0000-0020-xxxx  (xxxx indicates the software level),

for further details see page 3-4.

3.3.2 Options

It should be checked that all the options which have been
ordered are actually present and that their software level

is the same as that of the rest of the software system.

If alterations are necessary to the options, these should ‘
be arranged with the relevant sales office.

3.3.3 Sumcheck of system software

The N.C. checks the contents of the EPROMs each time System-
reset occurs (eg when the control is switched on). To ensure
that any fault is displayed the service switch should be in

position 1.

If a faulty EPROM is found the following information will be
displayed
1) Software level
2) EPROM number
3) Actual sum of contents ‘
4) Theoretical sum of contents

0 |2 |4 ]6 |8 |10]12]14]|16]18]20 |22 ]|24]26 |28 30
0
1 EP{RO|M-|ER|RO|R |FO{un |ID
2
3 ED { IT | IO |N: - -
4 c |HI |P: —
5 CT| C|HE |{CK |su |M: - | ==
6 S|ET| C|HE |CK |SU | M: -] -
7
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If one fault is displaved un, the activation of the pace button

1 will move the display to any further defective EPROMs.

If no more are present the programme will jump into the nor-
mal system operation.

All EPROMs present in the control (including options) will be
checked. Such a check which takes place more frequently than
at system reset will be introduced later.
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. SINUMERIK System 8 - Software normenclature

- To identify PROMs a twelve digit system has been intro-
duced which looks after the interests of GWE, Development and
Service.

Position 1t 2 3 4 5 6 7 8 9 10 11 12

————— —

—— Software level 00-99
Socket number on p.c.b.

GE 4 8 X X X X X X X X
|
|

System modification
type 0-9
' System type 0-8

System family 00-99
00 indicates System 8

GWE LCenartment

Explanation of the groups of numbers:

Position 1-4: These digits are always the same and indicate the

Software
| GWE Data preparation group.
|

Position 5-6: System 8 always has 00 in these positions

! Position 7: This digit indicates the type of system
0 Basic System 8

1 8T
. 2 Sprint 8T
) 4 Sprint 8M
5 8MC
6 B8N

Position 8: This position gives information about the software
family

0 Plasma display text in English _
1 Plasma display text in German

8 Commissioning

9 Diagnostics
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Position 9-10: The number assigned to each EPROM socket increases
as the start address of the EPROM belonging in
that socket increases. Two EPROMs are assigned to
all software addresses,one for the higher byte
and one for the lower byte.With the new PROM socket
numbers, see page 3-6, for one group of addresses there
is always an odd number for the lower byte and
the next higher even number for the higher byte.
At the moment p.c.b's are in circulation with two
different ways of identifying which PROM kelongs in
whichsocket.Thecﬂéerboardscarryonly the screen
printed number Dxx (eg D9, D10 etc.), whilst the
newer boards have simply the PROM socket number
02, 03 etc.

Page 3-6 shows how the two systems are compati-
ble. In the service bulletins only the new PROM
socket number will be given. It should be noted
that the old D-number and new PROM socket number
are not the same for a given PROM.

Position 11-12: The number of the software level is the same as
the last digits of the number of the service bulletins
which deal with that level.

General comments

To be able to identify a partiéular EPROM it suffices to state

the last 8 digits of the number.

In the number EPROM the corresponding PROM socket number is always
the last two digits before the last decimal point and the software
level is the last two digits after the last decimal point.

The software level can be checked with the engineering panel
using the following sequence .

M LF
S ¢ LF
L 20 LF

A number will appear in the bottom line of the display. The last
four digits of this number show the software level.
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SINUMERIK System 8. Options list
Machine
Order data .. System~type
no. . Id.
Function MLFE no. |Bit | BT }Spr.BT| Spr.By | BMC | BN
2 serial data in/out
terminals ce2 vl f]O| O O 0| O
Extension pack 2. Polar co-
ordinates . - BN 1438 p
radius programming :“,439 M —_ 1 — _ Oo|Z
Polar co-ordinates B63 N3 | 4| — | O O |—1{|0O
radius programming B62 N439 2 |—1] O O =4 —
Thread cutting and Feed/rev. E3N N438 L >< >< O O (-
Extension pack 3 181 N438 2| — — —_— O|—
199 Tool offsets, 12 zero off.
Extension pack 4 .
Master/slave axes x07 NaB .3 [ — | — - O|—
Axis swap
3D Interpolation B61 N3 | 1 — | — O |O]|—
Cylindrical milling B73 NGB 5 [ —| — ol O|—
Bubble memory C42...45 | — -[O] O ) OO0 |
C-MOS memory c48,c49 |nN439] 3| O | O O O (Sﬁ1
Tool radius comp. (turning) | y17 N43B 710 O — 22 | —
Cutter radius comp. (milling)| H11 N438 71— — )( O|O
Fixed cycles (turning) B72 ° N438 6 {O ®) — —_ | -
Milling fixed cycles B72 n3s| 6| — | — O |[O}—
Brief description of path B75 N439 gl — O @) — 1 0O
Extension pack 1 E41 vl s|o | O O |0} —
Analogue spindle speed outp;
Pitch error comp. 156 ns|f e O | O O — |10
Pich error comp.,sag.comp. | H57 Na39| 6 | — | — — Ol|—
Digital measuring system Y42 N439 710 O O O1l0
¥44...50 .
Programme compatibility N439 4 o) (o) (o) (o 38 I
Basic set 081 | OE2,0rAa X T
6FC 3., 061 | OE,OF2 X
341 OEA,OFA X
351 O2E,OFA . X
621 OEA,OFA X
Explanation: X Fitted as standard

O option
-~ not available
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System 8

Cross reference table for new PROM socket number and

RSN

old screen printéd nhumber

0dida
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MS 800
1
—— A e — .
S ) T T T T .o e caﬁzyl-
- “8is " ‘
2] " s “u *
, oy, e L
“ (3R v 'Q "att:'.‘
N T Ny v st N v - LI 3 O ]
L _ 41 42 1 ¢
—t e %2 i
"r.x ! & :::
D1 03 » N
P . [ 3 K5 - ” 5‘
7. . v EE IR T ST e 2 %J—‘
Q7 d

D1

41 e o o

X209

D4
44

'm-"'ﬁv—;‘wr"**ﬁv—"ﬁél—

Screen printed position

PROM socket number

This is when the MS 800 is integrated
(as C-Slave) on the MS200.

Connector number of MS 200

Stick on label showing PROM socket number
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C2.842 19102128
bl nglﬂ c$ 06 or ) DY 0:0
’___:‘l A o '___N ce
(O ,SV i ~q‘] | 8 L J oV
- i || ' | -+
02 0% | !03 | | ot 06 05 08 107 70 03
J | I I ] ) l
(3} [1H] o3 Dle r—ﬂ‘[— ’_g‘lir_ _\_;’2 __{a-x}_ '—{’3— _gtz:r_ Tz_l‘—’_ +
| | I' | N so | {52 || I
72 l 7% ! | 7 18 20 22 24 Z6 28 L
! | I v . I -
oo ] JoV e e r?_r::— B T T e Bl B
; X3l
£ ] L' 1 ’
t = B IV 19 | | 21 23| V25| |27 |29 311 L .
I c2
MS 810 ! , ]
T ! o o + .
|:P 17 ':P 13 a:] 75 — -:] -
L
D1 ... D32 Screen printed position number
01 ... 32 PROM. socket number

Hithexto the PROM socket number has been stamped on top of the

screen printed position number. Eventually only the Prom socket
number will appear on the printed circuit board.

The MS 810 is only ever used as a plug in on the

MS 100.
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4.1.4

Input voltage and other pinary checks

The control-ON button should be connected via a screened
cable to the terminals 1 and 2 of the p.c.b. cabinet of the
SINUMERIK. The time required for the control to switch on is .
about 500 ms. Is the control refuses is switch on, the button
"control-ON" should not be depressed for more than 5 secs.

Connectori ‘ : “ 1 I 2 I

ul

N

All components of the control can be supplied with voltage

_before the p.c.b. cabinet but must.not, however, be switched

on later than the p.c.b. cabinet.

An external interface‘must be switched on before or at the
latest sinultaneously with the p.c.b. cabinet.

If an interface extension unit with its own power supply

is being used (EG182) in conjunction with a SINUMERIK with
internal interface, then the extension unit must be switched
on first. The following diagram is a suggestion for the
switch on circuit.

P.c.b. cabinet

T 1 I.___|1 5 EG 182

T ¢

!
NC-ON Q: \%%_—‘
{ Mains

If the 5 V for an interface is applied at the same time as
the 24 V supply, then section 4.1.2 applies. The 24 Volt

load supply input/output drivers must be switched on before
the interface (this applies also to the MS180).
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Usually the correct operation of the fans is monitored with ‘
the temperature sensing devices throughout the control. The

relevant signals are fed back to the power supply. If an

EG182K is being used (that is an interface extension unit

without its own power supply) the signal from the tempéfature

sensing device should be fed - into the interface just as an

ordinary input.signal.

Power supply

Connector X144 should be pulled free and mains voltage app-
lied to the p.c.b. cabinet. The voltage should be checked at
the connector strip in the bottom left hard corner of the ca-

binet.

Mains voltage

Frequency

Current drain

Permissible mains interruption
Operation temperature band
Level of temperature monitoring
switch~on time

mains voltage protection

Switch-on phase

220 v -15 %
230 v +10 %
50-60 Hz

3 Arms at 220 v
10 ms at 220 V

0 - 60°C
63°C + 2.8°C
< 500 ms

Fuses blow at. >280 Vv input

The interface cables and "command speed to drives" cable ‘

should be removed so that the axes cannot move.

Integrated interface

To get an internal interface running with a minimum of trouble,

assuming that the interface is in working order in the first

place, the following procedure should be adooted:

- switch on system with cancel 0 (see gsection 4.4) or carry out

overall cancel with PG 670.

- switch interface from "BETRIEB" to STOP.
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’ - Switch on the N.C. and when the only LED on the MS100 still
illuminated the one indicating "MS 700 fault", move the
switch from "STOP" to "BETRIEB".

- Carry out Hardware Reset (i.e. switch off and on again or
press the reset button on the MS 140) .

The control should now be up and running. The display should
be in "AUTO" or if the service switch is in position 4 the
engineering panel should be up and in the "HALT" condition.
The fans motors and tape reader motors should be running.

If any of these conditions are not fulfilled the relevant
fuses and supply voltaces should be checked.
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4.3.1

Fuses

Position Identification Rated current -Dimensions (mm)

P.c.b. F1 4A mtr 8 x 40

cabinet F2 0.63A mtr 5 x 20

MS 180 F1 2.5A 5 x 20
F2 2.5A mtr
F3 2.5a

Operator's panel 2A mtr 8 x 40
F3 0.05A mtr 5 x 20
F4 0.1A mtr 5 x 20

MS 600 F1 41 5 x 20

Tape Reader F2 4A 5 x 20
F3 27 mty 5 x 20
F4 0.16A 5 x 20
F5 0.16A 5 x 20

D.c. voltages

The 5 V supply can be measured at the front panel of the power
supply MS 140. The potentiometer "5V Reference" can be used to
adjust the 5V supply which shouldlie between 5V and 5.25 V.

Storage of switch-off circumstances

The two LED's labelled "input voltage' and"output voltage' on the
front of the power supply, MS 140, indicate the cause of the
last switch off, a) if the input voltage LED is 1lit, as is the
normal case, then this means the control switched off because

the input voltage disappeared, b) if the output voltage LED 1is
lit, this means that the control switched off because one of
the internal voltages has gone outside of its specification.
Even when the control is switched off the reason for switch off
can be checked by pressing the button "Voltage monitoring".

Function Test

Roughly speaking, if all the LED's on the MS 100 are out, then
the control is in working order.

If the LED "Fault" on the "flexible" operators panel is lit
then the panel is no longer being serviced by the N.C. In

this case it may well be that other LED's on the MS 100 are
also lit. If, however, the "Fault" LED on the operator's

panel is the only 6ne to be lit and the control is switched
on, the reason is probably a parity fault between the N.C.

and the operators panel (faulty cable or MS 400?).



System 8 (I/1) 4 - 3 E 9.81

® .

Description of cancelling operations

This section deals with the resetting of selective areas of
memory within the control or interface. This clearing of data
may have to be implimented if the control cannot be switched
on or brings garble into the display. /

The cancelling operations are executed in the following man-

ner. The cancel button L; and one of the digit buttons are
both pressed and Hardwar

eset made (i.e. Reset button on
MS 140 pressed or control off and on) . The two buttons cshould kept
depressed until the display appears.

Memory area reset Buttons'to be pressed

RAM memorg on interface (onlg possible
when M/c data N437/7 and N425/4 are 1

and interface is switched to STOP)
Bubble memory MS 120

N NBE

J

EAROM on MS 100 (machine data)

N

CMOS memory on MS 100

Setting data on MS 100
(this is a part of the CMOS on MS100)

CMOS memory on MS 125 (extended pro-
gramme memory) J

SIS

Establishing the type of control

At the first commissioning and after the cancel 2 operation,
or when a new MS 100 has been installed, the control must be
told what type it is.

The procedure for doing this is as follows.

1. Cancel 2 as in 4.5.

2. Switch off control-

3. Press the input button and one of the following digit
buttons and at the same time switch the control on.
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The buttons must be kept depressed until the display comes

up.

3
I

Sprint 8T, 8T

Sprint 8M

8MC

8N

Emergency stop and limit-switches

The control should be switched off and the interface cables

connected. The "command to drives" plug is still disconnec-

ted. Using the interface test (chapter 10 and section 0-€) the correct

operation of the emergency stop circuit and limit switches

can be checked.
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0.

General information regarding input of machine
and setting data

Display mode TEST

Using the display mode TEST the machine data can be observed.
The page buttons ‘ f

and Cursor buttons |e— _4,l

can be used to manipulate the display.

It is possible to jump straight to a machine datum by input-

ting the number and pressing the button marked ‘ .

The lowest line in the display, the input line, will contain
the number of the machine datum at which the cursor current-
ly stands. This can be cleared by pressina the CLEAR button,
when, for instance, a preselection of a machine datum is to
be made.

The value of a machine data can only be altered in the

MDI mode and with the service switch in position 2 (Ex-
ception: Drift compensation is independent of the position
of service switch).

No machine data have decimal points, through some have a sign.
The smallest input value is 1 and the largest is given for
each datum in the lists in chapters 0O and 11.
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If machine data are being given in inches the size of .
the unit is set by the zero offset data N25,SE1,bit 1. This
bit determines whether the unit is 10~4 inch or 10~5 inch.

E.g.

To set machine datum N106 to 3658.
N106 is a machine datum specific to a particular axis.
Press TEST button and preselect N106 i.e. N106 and

Y

The following display will appear:

Li A2 IY"C 3& YW QT KV £i32c303)212 10318339 197 242,
ine g4 kbl g 9l 1L A 4
21 chh ol 1] ‘

2| laslsl |s blda] | likla) |2 1513 |
41 b2} IS hioid | 4elz 1 1 _ljgA
51 |slv] 1< SAARRAZEEE 2R3 _|
6 Plaldie] |5 1lé v S R A IRt
?_.4_1%? S 11 1jel3} 1S A|¢l8
8 |Mlels I .

Press MDI button and type in S 3658. Finally press input
button and the machine datum will be taken in by the

control.
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Example

Display TEST - a typical section of the machine data

A23U3T€CIE YW QUK IIE131631303210 3572033 19 203

Line 4 iohl% W] [ AM [}
2 DBksto] Klolnl [d 2143 .
3| i} | I GE 1
41 Bls12 11117 '
51 Bk 3 Yidlsl ]
6 I3y S 911812 |
7 L13lgs § 2O
& Phlsls ] i i
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Example
To set m/c datum N402 to 10010101. From N400 upwards the ma-
chine data consist of bit patterns, where each bit has a

particular significance

Select TEST

and preselect N402 \L

The following display will appear

4

IYITE FE Y04 02020947 K17 1323039 2010 2062338 297 2422,
!

M
¢ 1
1

Row

Chi

s {

VIS [TSHTUS N

AQ.G.AA;&

1idl1ip 4
10110l
116lahlg
ditmisle
dldlols
Ol3lplo

AR ANV B LN
oy WIS RSB

MDI mode select

510010101 F€> type in S, followed by required pattern
and finally the input button.
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'l’ 5.2

. 5.3

Display mode ZERO OFFSET (Setting Data)

Before the machine can be moved there is some minimal infor-
mation which must be entered into the-zerooffset registers:

1. Limits of the working area N15, N16.
N15 is for the negative limitand N16 is for the positive
limit. Whether or not values may be entered to the right
of the decimal point depends on the value of SE1 Bit 0
(N25 in Zz0).

2. Programmed spindel speed monitoring in N19, N20.

3. Dry run feed rate and rapid traverse speed in N23, N24.
It is not possible to enter these data via a punched tape.

Entering the feedrates and increments to be used
during setting up

Increment values and feedrates must be entered into the con-
trol, to be used during the "setting up" operations (JOG, INC,
REF).

Input of the various parameters is as follows:

e.g. JOG feedrate must be 1000 mm min |

a) Key switch must be in unlocked position.

b) Select JOG and clear the bottom line of the display with
the cancel button.

c) Type in F1000 and press the input button ‘<E>. "1000" will
then appear higher in the display by the letter F.

The following information must be entered.

JOG: Under address F the jog feedrate
Under address I the increment of the hand wheel when
present (I1, I0, or I100 are possible values).

INC: Under address F the feedrate (e.g. 500 mm/min) for in-
cremental movements.
Under address I the actual size of the increment.

REF Under address F, the speed with which the control should
travel to the reference point switch.

Input of machine data via tape

The machine data can be entered via a punched paper tape.
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The tape for machine data should have the following format. ‘

¥ TE LF
N100 S ... LF
N101 § ... LF

MO02 LF

Sequence of operations

.Cancel 2 (see 4.5)
Establish the type of control (4.6)
Set the service switch to position 2.

Reset /// '

TEST @

MDI e

By hand, into address N428, the type of input unit to be
used and its Baudrate should be entered.

After cancel 2 has been made the machine data tape may

only be entered via irput terminal marked "X103 v24-1v.

Operating proceedyre:
Data in Out E"g

Move the cursor to before the words "IN FROM" on the screen: '
Switch the input device (teletype, Facit etc) on.

" Data Start ‘ [ 9

Whiist the data is being read in, half way down the screen
the letters TE and at the bottom of the screen the words
CONTROL IN ACTION are to be seen.
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After the tape has been entered any editing of the machine
data which may be necessary can be done by hand.

The drift compensation should be executed by selecting

MDI 6§>

TEST |<Q

Select machine datum N230
and press the EDIT button.

The control will automatically enter a drift compensation
for each axis.

At the end of this part of the commissioning the service
switch should be reset to position 1.
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"Black box" recorder of last 100 operations .

With the so-called "black box" the last 100 inputs to the
control will be stored. "Inputs" means in this context

1. Buttons pressed

2. Switch positions altered

3. Inputs from the VDI interface

-

4, Stobes from the interface.

The "black box" is activated by setting Bit 6 of SE1 and the
key switch must be in the locked position. :

The inputs can be seen by selecting TE61 to TE70 (that is

TEST N61 to TEST N70).

On each of these 10 pages 10 input "transactions" will be dis- ‘
played. Under N61 the most recent inputs will be shown, where

A0 is the latest input, A1 the next latest and so on. Page

N70 will show the 91St to 100th previous inputs.

Sources of input

1. "X" indicates an input button

2. "S" indicates a switch
The display will indicate which button has been pres-
sed and to which new positions the switches have been
moved. The information will be displayed in the same
form as that in which it is presented to the N.C.

3. "I"indicatesa.signal from the interface ‘
All alterations in the state of the extended VDI inter-
face between P.C. and N.C. or external

interface and N.C., including strobe signals (TE N3 to
N8) will be displayed.

.4, "T" indicates a strobe signal.

After the strobe signal the axis code and the contents

of the datachannel will be displayed.
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. Typical format

1. K 3 oc . 04 03
op.panel. new com.:‘ents Bit Nr of button
relative address of byte concerned

In this case the "reset" button was pressed.

2. s OB 46 42
/
op.panel new contents old contents
' relative address of byte of byte

In this case the block skip button has been reset.

3. I 10):1 ic 40
/ /[\
Interface rel. new contents which bits have
address of byte altered
4. T 03 43 00
/ T
. Axis code 15t byte of 2nd byte of
. (see key on data channel data channel
page 0-28)
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Example 1
1St row dependent on op.mode o
HERNREEENRREENER | a8l 2l2]2
> 61. o B/l Hcl ILIA[SIT INSTRUC_TIONSI-LL_L']
ALL 1Al Ul (oA 4] Julg] 12 11 {14 Agldl 1212
AREARLS @c' T TR AL T3 1K1 14121 181c] 1212
ALT Tl IKL TeleT Tt Tl TAT T 15T IxT 1216l 1#l] Ioin
Al | 1] {K1 1eis] gl Igld TAL T A7 T _Igl] Tei3] lglg
AT T8l U e Fol Pl AT T 18] 1K 12A] T2d 17e) @
.N{ 6l 1

Selection of display:

The desired page number

(N61 to N70) can be preselected as usual

(i.e. MDI-TEST. Cancel to clear bottom line of display. Type in re-

quired page number N__ and press ‘ .

The ten inputs in this example are

From Interface
from interface
Op. panel

Op. panel

Op. panel

Op. panel

Op. panel
Strobe
Interface

Op. panel

COoOJgaUubdWN-=2O0

"NC start"signal received
"Axis disable"for 2nd axis removed

"Reset"button pressed

"Input"button pressed ,

"0" button pressed

"0" button pressed .
"0" button pressed

3rd aAxis value 4300 (um)

Strobe,external zero offset received

"AUTO" button pressed “

0 in the left hand column indicates the most recent input
9 in the left hand columnindicates the 10th most recent input.
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This example is the same as example 1 exept that all the entries

have moved down 1 position to make way for the most recent input.

1st row dependent on op.mode

| A 2|2
BERREEEERRINIL INSTR_UC_TIONS-]_L]_]
al L1 Il oie] Iely] Ielz] 1AL 1 171 il dglAl Mich 1419
AT T T I 1o 1ol {1219 1AL T Bk 12l 120 1212
A 414Kl 1218 cl Igla 1A} 1-15] IKi-1giel (wi1l 1211
AL T eIk Wle] W gl Tal TRTTKI 115l Ieial 1zl
AT 11T 81l eIzl [gAT 1A T (o] 11 T2l TFInl Tolz

6] 1

The last ten inputs in this example are:

W 0 9 O U1 & W N a2 O

Op. panel
From interface
From interface
Op. panel

Op. panel

Op. panel

Op. panel

Op. panel
Strobe
Interface

"Reset"button pressed
"NC start"signal received

"Axis disable"for 2P9 axis removed

"Reset"button pressed
"Input" button pressed
"0" button pressed
"0" button pressed
"0" button pressed
3rd axis value 4300 (pm)
Strobe external offset received
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SINUMERIK 8-Interface signals listed by Programmable
interface addresses

Input signals PC to NC

Iéent Bit-weighting
e, (2T T -
e 80 40 | 20 8 4 2 1

_Imarker

I00
2. | __1_©l_ o]l O _0L _0o!_ ©f_ 9
T | ] |
I01
= | __1_©|l_ ©l_©6§ ! _el ol _ &
B I I
I02
= !&._"__._._“..JDW._.JD_-_.JD _.LDT._.QLT _HL&T._.EL
;—'_].:_03.__
i<y ims. ®© ® ® ® © @Q.
L St e i e s e e e e — - - — o — — . —— — e —— e —
I T I
ne1-L 04| .
=, |1l _©l _e!_©9})_ o) _@a.__Q _ &
| Tos
7. ] © © © © © ©
[— .
i 106 |
8. _ | © C)l O © O D)
| 107 | |
0. ® ® ®© ® | © ®
108
¢ 108
bao, | ® ® o ® ®| ©
109 ] .

S e CI . @ ® @ ©® ®
"Axis Axis *feed * ini
driven disable enggle ezgg{g i::izh :lglﬁh
externally ainus plus
wfo N.C.

Axes: 8T/Sprint 8T (:)'= x (:) =z
sprint su/eMc (1) = x @ =v G- =
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. Inputsignals PC to NC
Ident Bit weighting
Ident P.C.Marker
no. | T
80 40 20 10 8 4 2 1
PC-AAd.
1 0A 2ndsore- *NC start Emergency *pDisplay 15t op. *op. *cancel '4th axis
L o O [ware x stop data from | panel panel remaining |is main
M12 limit interface | active inactive |distance axis
active
{2,9.91) (2.7.2) (5.1.2) (2.3.3) (2.8.1) (2.8.2) (2.9.4) (2.9.13.1)
10 *Read-in *Axis *reedrate multiplication factor . N *overall
B
.~ — ——}enable SWOP . (2.9.11) prograrmed |feed
M13 (2.9.1) (2.9.16) b feed enable
16 - g 4 2 (2.9.12) - [(2.9.2)
I 0c Creep "Gear gelection 4 +*Spindle *Spindle
.10, : 20 le~
= — :i:ed (2.10.3¢ “tf::e € Pendle direction | stop
nid (2.9.6) time c.v.
c B A (2.10.1) (2.10.2) (2.10.3) (2.10.4)
1 oD Rezaining |Fixed *No aux. *Zero offset *Mirror image operation
o sub.prog. cycle functions (2.9.17)
E uis runs cancel|iphibit issued greup (2.9.10)
(2.9.15) 2.8.3) (2.12.2) B A 3 2 1
I OE *Type of information transfer
N61- __M;G——— T 1 Spindle Feedrate Feedrate Prog. No. add.zero |add. tool
N70 speed offset correction |offset
(2.10.6/ 2.11.3b)  [(2.11.3a
| L Ghy [earse | @anie) [2.11.30) | @2.11.30) |(2.11.30) (2138
1 OF +*Type of information transfer
}-~ ~— —~—{R~Param R~Param R-Param Interface |Ref.pt. mastex/
M17 word 3 word 2 word 1 1 1 alarm no. slave mode
(2.11,3q) (2.11.3q) (2.11.3g) A (2.11.34) | (211.34) _1(2.11.3h) |
Axis code (2.11.2)
T
Mi8 D Cc B A
First byte for external data input (2.11.1)
T
M19 B G F E D [+ B A
T Second byte for external data input (2.11,1)
20 0 P o N M L X 1
- e . 4 e e - —_ ] ———— et —_— —_] —_—— | ——

The numbers in brackets e.g.

description part 2"

(2.9.17) refer to the relevant sections of the "interface
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Operator's panel signals: PC to NC (87T)

In each box the small numbers indicate the switch or button
number.

‘Idgft ] aie - Nuaber
e PiC.Haaker . 6 5 4 I 3 D) 1
KOO - | = A & @]
':'-a‘:—l: : 0 -ﬁg%-—“l lt:i"“e“’ ~Repos eference [Preset ' M! auto
o ! E = i L =
' 'on1 S =) X < =2 v -
—_—— — Aut Data Part. | Tool Zero
L T 0 Wk uto | infout | Test Prog. offset offset
\ ! e = X1 = = TR Sl =
ot O H
= @ (0|0 | N |G| @]
o tr e o
f-—T En T 2 G 1 T L =]
vacant vacant — :
L—:OB—- 0 button I ! K| i butten i@l {R i Fl
ffw"_1 3 < - x a7 % sy
" x04 _— ; —
it N6l-{_ . _] e : i c A
sl g lmlE | m | &
N70 ==} o T — — = ‘,
ons
.11 0
K06 ey
L:}__ o BB RIEE| 0|0
= T ‘75 28] rra 5 il F5l i
E;fl I =D |E|E|E |
I3 I

2T Fel R ey @Rl EF
08 o 2 2 v
foo.|_ 1 O ’ | nput Edit [ Cancel | Clear
’ ' E 4 | 33 B SEY 371 s
K09 . vacant vacant vacant | vacant
= —— - 0 : button | button | button button -
n91.
~ 1 & %71 Fz 75
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Operators panel signals: PC to ¥C (8T)
ldég,tf —] Bit number
e "f”"f:n _J 7 6 | 5 4 3 2 1
g ey
s “havia h potat
wsz.| mi) olride button
bingaid e active sarvice switch
Frec mY6r, T Al =g T AT T a3
SOB <  |[o Data Source 1) ot o] -
- == - ke,—g— C o Tape,MemExt. Single 8 lock v W1 —’
LT 0 switch o, ] block skip Dry run
lfor /.. BT AT = w52 e
) {0e] 2 Z £ va'cant
T _nﬁl-.l_ ) 0 Preselect| feset Rewind | button
i ) rea 7 L3 7
KOD 1] ] = = D! i Bal
<I{ :'9;" =7 0 page page cursor to | cursor to| Data L=
r = =1 back forevardsiright left start .
61~ | SOE ixe o X3 2 -
- —— — direction buttons |rapid direction buttons
N70 {mee.| _ ' ride
m o e res o
SOF SO% Fws W%
:.-97—] - spindle speed override feed/rapid override
~ 1 el s amm b= e B3 AT
me]
, wes.| | 42
S — I I I
ol
S |
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Orerators rarel signals: PC to I'C (8M) ‘
&“%“‘_ _i - Bi tenvsber
ez~ | Marker
o (110 7 6 5 4 3 2 1.
00 = T =12z | % | & | 2
e Jogl. Incremen-] Repos. | Reference| Preset [MDI-auto
B2 b e - Handwheel | tal _
- el 51 BT B & =l Tt
E,x_cp_ f mlg '\u%o— o l Tes.t Part%c ng_ Z"';E
ooy infout  ° 9| offset offset
\ =1 s - == =3 Tasi T
K02 py vacant —~7 1 =y
- W'.—'-i—: % /| button LiNi G: L D!
. 5l il =3 KE) iZ5 M 3|
K03 vacant . vacant )
<§ L:,:-" button X (| :Z Uil | button l_l__
A = = . = Fh r
K04
- — ] I Dem ! !
%—‘a}_ . 31K | el iR IFr | 1Si | T
i = A T T = =
K05 . vacant vacant vacant vacant | vacant
Fﬂ-l — H M button | button | button | button | button
ro Fn EC z 7 B s =
K06
+ R sl @ R0 o
X07 1 ’
e —|lmlE|E| @8l E
- —] -
! -! T e .51 =zl 3z BE
KOB_I weant | =2 2 2, T4
90, ;— button | “lnput Edit | Cancel Qear
K09 vacant | vacant |vacant |vacant [ vacant | vacant "/} vacant.
wi button button” ~ button button:= | button button | button
o1,y I h
3 37 = T ] RERALT (= s
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5 - 17

Ooverator's panel sianals: PC to NC (&M)

‘E.UE_".L_..J. Bit-nusber
no,. | Harker 7 6 | 5 a | 3 2 1
y reak-
- i'OA_ o l point
I- ! 0 . switch
—‘—
-! ey T | iLs x r:..-: L e~ =l TLie
SOB _g__ o Data source { 2 =) W) o -
- == 0 key Do Tape, Hem,Ext Single Block o1 Or:y_’t‘un
ki L svitch ° o block | skip —I :
| [} .
{ . - = ] ?ﬁ [ _ Tan e | = e
l_xoc 2 Z E
n F_‘i’-- el 0 Presaloct | Reset - Rewind ;:::2:
. gzl 501 i3l 791
| XOD - X = = K02 TaN
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‘ 6. Commissioning the feed drives

Section 6.1 describes how to commission the feed drives in
conjunction with the SINUMERIK 8T, 8M and using the special
commissioning software, whilst section 6.2 deals with the com-
missioning by conventional techniques for other types of
SINUMERIK 8.

6.1 Commissioning with the special software

Before the commissioning is started the slides should be
brought to approximately half way along their possible travel.
In the commissioning programme the axes will be moved to and
fro about this middle position. It should be ensured that

‘ all the buttons in the emergency stop circuit are in working
-order. Servo enable will be given out by the N.C. to allow
the drives to operate.

The commissioning programme uses the following interface
signals: Output signals from the N.C. "NC BBC1", "NC Ready
to interface", "setting up/handwheel". Move commands will
also be given out as needed.

Input signals to the N.C.-"Emergency Stop", "Servo not ready"
from the measuring system, "Servo enable", "feed enable",

positive and negative limit switches will be used by the commissioning
software.

Servo enable contacts which come from the measuring system
‘ p.c.b's are used. If any big problemsarise the signal "NC
ready" will be cancelled.

Note: If the signal "servo enable" is not wired up to the drive
and the tacho happens to be wired back to front, it is
not possible to stop the axis running away with the
commissioning programme.
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The tacho adjustment for the feed drives should be such that ‘
8 V command speed value corresponds to rapid traverse or 4 V

command speed value if the rapid speed is less than 750 mm/min.

This is taken care of in one of the tests.

General instructions

The EPROM modules for the commissioning softwar: should be
plugged into the MS 100 and MS 200 (or MS 230). The plug
"command to drives" should be connected. The text which
appears on the screen leads the operator through the pro-
gramme and the remarks in this cuide should complement that text.

To operate the programme the following buttons are active

A0 MHNEE @[3 o

The %-button is used to move from one test to the next.
The following introductory questions are asked:

a) What type of interface (PC-programmable, or MS 180)7?
b) What type of operator's panel (8T, 8M)?

c¢) Number of axes?

d) Which axis is now to be commissioned?

e) What is the rapid traverse speed in mm/min.

The answers can be made with the digit buttons "0" to "q"

and entered with the input button.

Finally: the choice is offered of going through the programme

step by step or straight through automatically. This latter ‘
mode is very convenient if an already completed commissioning

is simply to be checked.

Description of steps

1st

Test Tachopolarity (Start with % button)

The integrity and correct polarity of the speed loop will be
checked.

2nd

Test Drift adjustment (Start with % button)

If the drift is outside a tolerance band the drive will be
enabled so that the drift potentiometer on the drive can be
adjusted. This step may be terminated with the / button.
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3rd test: Movement check (start with % button)

In this test a small positive and negative command value will
issued to the drive to see that the axis does actuallyv move
in both directions.

4th test: Tacho adjustment (start with % button)

This test provides the opportunity to adjust the tacho
potentiometer on the drive to ensure that command speed
and actual speed are the same. The potentiometer should be
adjusted so that a command voltage of 8 V gives the correct
rapid traverse speed. If the rapid traverse speed is less than
750 mm/min~1 then the corresponding voltage is 4 V instead of
8 V.

If there is a big discrepancy between command and actual va-
lues the gear ratio should be checked, if a gearing is incor-
porated. The test can be terminated with the / button.

5th test: Travel direction test (start with % button)

This is an optical check to see that with positive command
voltage the axis moves in the positive direction and vica ver-
sa. The test can be terminated with either % or / button.

6th test: Optimisation test (start with % button)

In this test the speed loop response will be optimised. The
axis will be driven alternately in positve and negative direc-
tionsfor 1 sec. The display shows the step function response
of the drive. In each motion sequence two acceleration and

two braking responses will be displayed. Section 6.1.3 gives

a description of what is to be seen on the display. The com-
mand speed can be altered with the "/" button and the follo-
wing speeds should be selected to check the optimisation 1 §,
3%, 10 &, 30 % of rapid traverse speed. Each movement seguen-
ce must be started with- the % button. The test may be termi-
nated by entering 0 %.

7th test: Position loop check

In this test the position loop will be closed and its correct
polarity checked. A compensation will also be made automatically
for any drift.
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Sth Test: Calculation of Multgain (Start with % button) ‘

This test runs automatically and drives the axis four times. Af-
ter each movement the multgain is calculated and displayed. After
the fourth check the average value is calculated and used by the
control in the next section.
Note: The significance of Multgain factor is presented in

section 6.2.4.

9th Test: kV factor calculation

In this test the correct kv factor for the axis is ascertained.An
approximate kV factor in the corx:ect units (see page 11-7) is

entered using the digit buttons and Input button. The control

will now drive the axis with this kV factor and show the res- ‘
ponse on the display, after which the kV factor may be altered

if necessary. The movement is started with the % button. The re-

sults consist of two acceleration and two braking sequences.

The last kV factor chosen will be used in the next test.

10th Test: Acceleration/Deceleration factor calculation
(Start with % button)

On the basis of the response obtained in the optimisation test at 30 %

rapid traverse, the control will choose an approximate value for

the acceleration/deceleration. This acceleration or decelera-

tion will be used in this test to accelerate the axis to rapid

traverse and subsequently to decelerate the axis to standstill. The

response will be displayed on the screen. After each movement ’
the accelerdtion can be reduced in stages with the "/" button.

Display of values (Start with % button)

In the final display picture all the values which have been

chosen during the preceeding tests will be shown so that the
operator can note them down. Pressing the % button once more

after this final display will restart the test from the begin-
ning, and this time another axis would be chosen. After all the
axes have been commissioned the commissioninc software should be
replaced by the normal system software. The machine data selected during
the commissioning should be entered into the control.
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. 6.1.3

Description of control display during application
of commissioning software

The PAGE and CURSOR buttons are the important ones with re-
spect to the control display.

After each trial movement of the axis the response curve is
brought into the display. The vertical dimensions are norma-
lized with respect to the top edge of the screen. The control
will automatically choose the best time scale in the horizon-
tal axis, and this scale will remain constant so long as the
speed used for the test remains the same.

Example of the display

433 VSCF QAU DD LN 10480334 4330342390 1038 3813 24 9g 363032

1 { i
2 | = - _' o
E1IE | =aannitAnanaRAnEnan
Y113 IIAAANANARARE Sl
5 SR MBANRR Y Nie AN
6 Held el el e ) el 12 ]
7 uamandARUHARRARNAGERE L
gratitleiitiif e fe b bl o] WABS] Wl alsl hlo

Description of the expressions which appear on the display

Starting from the left the horizontal scale is defined:
e.g. H2 The 2 indicates 2 complete measuring cvcles per column.
Each cycle is 4 ms, therefore each column repre-

. sents 8 ms.
The button "cursor to right", ™| , will alter the time scale.
The button "cursor to left", |e—| , will shift the picture to
the left. The picture can effectively be shifted back by
altering the time scale.

The scale in the vertical direction comes next e.g. V003.

003 indicates 3 um per line. The vertical scale can be alte-
red with the Page buttons 1 and 1 A
The next digit is either 1 or 0. 1 indicates acceleration

and 0 decelera;ion.

The next information along the bottom line indicates the
speed. For the speed loop two numbers, each of two digits,
will be given whiist for the position loop only one number
will be given.
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The two numbers for the speed loop express speed as a percen-
tage of the rapid traverse rate, the first number is the speed
applicable to the current display and the second number in-
dicates the preselected speed for the next movement.

The single number displayed in the case of the position loop
is the speed in mm/min. .

Information about the actual response appears along the right
hand edge of the display.
For the speed loop the information, starting from the top is:
ANR, Response time in ms
UNT, Underswing in %
UEB %, Overshoot in %
UEB Mu, Overshoot in um
For the position loop, starting from the top, the information

is:
Overshoot in "pm"

KV Factor in units of 102 —1

min.mm

Acceleration factor in units 102 m/s2

The space beneath the response curve is filled with either
an "!" indicating a positive actual value or a "#" indica-

ting a negative actual value.

The highest point in the response is normalized to the top
edge of the display and is represented by a "T". This "T"

is always visible if the time scale is 4 ms per column but

it may dfssappear off the screen if the time.scale is altered.
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The engineering panel can be operated as follows to set M12.4 to 1.

With the commissioning software plugged in, switch on the N.C.
and "FC.

Press NMI button on MS100.

Enter the breakpoint F5DC0-18I LF

Enter G LF
Enter M LF ‘
Enter offset address L18 LF See commissioning manual,
part 2, page 16-3. These two
Enter segment address S5DCO LF commands enter the address
of M12.

Enter X10 LF (this sets M12.4 to 1)
Enter G LF.
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Commissioning software level 01

With software level 01 it is possible that, after the N.C. has been
switch on, instead of the text "MS180-PC vorhanden" garbled chara-
cters appear although at the top of the display the usual "Inbetrieb-
nahme System 8" appears.

The reason is that Marker 12.4 is 0 when it should be 1. This signal
is called "*P.C. Information from interface" (see Interface des-
cription, part 2: Input signals PC NC) .

The following circumstances can lead to M12.4 being 0.
a) PC is in STOP so that the interface is not being scanned.

Action: Reset the PC so that the green LED lights up. ‘

b) A fault in the PC programme has set M12.4 to 0.
Action: I) Switch PC to STOP

II) Set M12.4 to 1 with the engineering panel, as des-
cribed at the end of this appendix.

III) Correct the fault in the interface programme with
the commissioning software or the PG 670.

IV) With the sliding switch restart the interface.

V) Switch off the NC and on again or press the reset
button on the MS140.

c) If the PC cannot be restarted as suggested above and the .
STATUS programme is already stored in the PC memory, the RAM
memory of the PC may have to be cleared. This is done as follows:

Set M12.4 to 1 with the engineering panel (this is described at
the end of this appendix).

Execute Hardware Reset (Reset button on MS140 or mains off/on)
clear interface memory with commissioning software (see commis-
sioning manual. Part 2. Section 7).
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by conventional techniques

. 6.2 Commissioning the axes

6.2.1 Correct setting of the

feed back polarity

It is possible for the
the polarity of either
fore these polarities

axis to run away at maximum speed if
speed or position loop is wrong. There-~
must be checked beforehand as follows.

a) Establish which direction is taken as positive. This is
taken from either the machine builder or ISO standard.

b) What voltage polarity must be

applied to the feed

move the axis in positive di-
rection? (Ask the machine buil-~

‘ der or check with a

c) Check the polarity of the po- // \\\
sition loop feedback. Move the ' //

axis mechanically in positive
direction and observe the di-
rection of change of the actual

position display.

Set the machine data bits as

follows: ;

. o|lz] 4] |0
Command value sign change T l
Actual value sign change Y] A 0 A

to axis, bits 1, 2.

drive to + —

battery box)

The relevant machine data bits are N413 to N422, according

Bit 1 is sign change command value

Bit 2 is sign change actual value.



System 8 (I/1) 6 - 8 E 9.81

Closing the position loop

The axis should now be in a state where the position loop can
be safely closed.

With the control switched off, the "command to drives" cable
should be plugged in and any other inhibits for this parti-
cular axis removed (eg missinc fuses). The other axes should be
still disabled.

Switch the control on. If the axis starts to run away the
"Emergency Stop" should be activated.
Possible reasons for runaway of axis:

a) Symptom: Axis runs away with maximum speed.
Reason: Polarity of speed or position loop wrong machine
data bits wrong.

b) Symptom: Axis moves with constant, slow speed.
Reason: Position loop not closed.
Cause: Coupling to resolver is loose
Faulty resolver cable - this should cause the
monitoring system to display the fault.

c) Symptom: Axis drifts with creep speed
Reason: Command value is not reaching the drive.

d) Symptom: Axis oscillates
Reason: Tacho feedback open or wrongly poled,
optimization wrong,
kv factor too high.
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6.2.3

Interrelation of tacho adjustment, maximum axis speed
and maximum command value

The maximum axis speed for the axes is stated in machine data
Test M130 to N139.

The maximum command value which will ever be issued by the
control for each axis is stated in the machine data Test N140-.
N149.

Case A

The méximum permitted command value to the servo unit is grea-
ter than or equal to 10 V.

In this case Test N140 to N149, according to axis, will be set
at 8191 (i.e. maximum command value ever issued is 10 V).

The maximum axis speed will be entered into Test N130 to N139. So

that the position loop can regulate properly the tacho adju-

stment should be such that a command value of 8V produces the

" maximum axis speed. This means that the voltage between 8 V

and 10 V can be used by the control to control possible overshoot.

Case B

The maximum permitted command value to the servo unit is

less than 10 V eg.5 V.

In Test N140 to Test N149 the value 4100 will be entered (this
coresponds to 5 V maximum command value).

The maximum axis speed will be entered into Test N130 to N139.
The tacho adjustment will be made so that 4 V command value
from the N.C. produces the maximum axis speed. Once again

the voltage between 4 V and 5 V will only be used by the
control to regulate possible overshoot.

The tacho adjustment is made with the appropriate potentio-
meter on the drive. It would not normally be carried out at
the maximum speed but at some proportion of it, say one
tenth of maximum speed.

Of the two cases A and B just mentioned, case A is preferable
since the control has a greater voltage range at its dis-
posal over which it can control the speed.
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' 6.2.4 Mult-gain factor

Test N220 to N229 and N276, 277

The Mult-gain is a factor which contributes to the command
value to the servo unit.

The mult-gain factor enables axes with different maximum
speeds to use fully their available command value range. The
kV factors of axes which work together in linear interpola-
tion must be the same. This is the case if the mult-gain is
calculated according to the following formula

7 U
Multgain = évﬁ-lg— . —%%5
max
‘ where
Viax 1S the maximum axis speed
the units of Vmax are as follows:

for metric system the units are mm/min,

for circular axés the units are degrees/min

for inch systems(Sx‘lO-5 inch resolution) the units are

inch/min

for inch systems(2x10-5 inch resolution) the units are
inch/min

and the formula becomes

-7 U
Multgain = 14%—5—19—— . Tgx
max
‘ In all cases U .. is the command voltage from the N.C. which
produces the maximum speed vmax'

Special note for inch measuring system

With the inch measuring system, one resolver revolution
corresponds to 0.1 inch. This distance must be artificially
increased to 0.2 inch if the inch resolution of 5 x 10~¢ is
being used.

There are two ways of achieving this; firstly,installing appro-
priate gearing between the lead screw and the resolver, second-
ly, setting the machine data bit "Partial actual value

divided by two".
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Table of required Mult-gain values

vmax Umax’ v
m/min 4 Vv 8 Vv
15 1600
14 1714
13 1846
12 ‘ 2000
11 2182
10 2400
9 2667
8 3000
7 3429
6 4000
5 © 4800
4 6000
3 8000
2 o 12000
1 12000 24000
0,8 15000 30000
0,75 16000 32000
0,6 20000
0,5 24000
0,4 30000

Examples: These examples relate to a two axis machine.

a) kv factors equal kv for X, ¥ = 1 m/min/mm
Maximum axis speeds the same X, 2 Vioax = 170 m/min
Tacho adjustments equal Upnax ©f 8 V gives Vp.4.

Therefore Mult-gain is the same for both axes
(X, 2 Mult-gain is 2400).

b) As in case a) except the maximum axis speeds are not
equal V_ .. for X is 10 m/min '
- Vinax for 2 is 15 m/min

Therefore Mult-gain for X is 2400 and for Z is 1600.

X

c) Only the kV factor is equal for both axes (ie 1 m/min/mm).

Maximum axis speed: X axis is 1 m/min

: Z axis is 15 m/min

Tacho adjustment: X axis Umax is 4 V for Vhax

.3 Z axis Upax 1S 8 V for Viax
Mult gain for X axis is 12000

Z axis is 16000
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‘ 6.2.5 Position loop gain, kV Factor

kV factor is defined by the following formula:

kv = Speed in millimetres per minute
Following error in mm

Ideally, to minimise contour deviations, the kV factor should
be as high as possible. If it is too high, however, the axis
will be unstable and the mechanics of the machine will be un-
necessarily stressed. The maximum practical kV factor will be
dependent upon the géneral response of the drives and quality
of the machine.

As a rule of thumb, standard production line machines will
have a kV between 1 and 1.5 m/min/mm. For such machines the kV

. will be set at the standard value and as a routine check the
response of the measuring system observed for overshoot or
instability.

An indespensible prerequisite of good position loop response
is a correctly optimised speed loop.

Procedure to set or check the kV factor

The dynamic response of the measuring system is used to arrive
at the optimal kV setting. The dynamic response must never go
into the nonlinear or saturation region which means, in prac-
tice, the acceleration entered into Test N120 etc. should be
temporarily about half of the normal operating value so that
the drive does not accelerate or decelerate at the current

‘ limit.
The kV factor should be entered according‘to the following
formular into Test N150 to N159, according to axis.
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-1y _ m/min
k, (0.01 s77) = 1666 . k, e

So if, for example, the kV should be 1.0 the actual number entered
would be 1666,

The response of the position loop should be checked with either a
storage oscilloscope or a chart recorder. The actual measuring

point is the command voltage to the drive.
) : '

Ns0l1 ,
cammand
voltage
(v) :

- » t [ms]

Axis overshoots on acceleration and on deceleration,ie travels
past the stop position, therefore kv factor is too high.

Nso11 ?

command
voltage
(V)

» t [ms]
kV factor has been reduced so that no overshoot
or bad positioning occurs.

By increasing the sensitivity of the measuring instrument the deceleration
characteristic of the drive, as the final position is reached, should
be observed. There must be no travelling past the final position.

The following factors can lead to overshoot in the response:
Acceleratioh is too large (axis stays too long at current limit).
Response time of the speed loop too large.

Speed loop faulty (may pqssibly need re-optimising).
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. Slackness in the mechanics
Mechanics skewing on horizontal parts
On vertical axes, bending due to the weight.

Axes which move simultaneously in linear or circular inter-
polation should have the same kV factor, chosen to suit

the response of the dynanically poorer axis. As a safety mea- '
sure the finai kv factor chosen should be about 10 % smaller
than the maximum possible determined by the above proceedure.

How to check the kV factor after the axes
have been commissioned

First of all, the drift compensation should be done. When the

‘ axis is travelling with the same speed in positive and then
in negative direction the following error should be the same
in both cases. The following error can be seen in Test N800
to N809 and N900, N902, according to axis. For correct inter-
polation the axes concerned should have the same following
error when travelling with the same speed, assumring, as
advocated above, they have the same kV factor. Any deviation
must be eliminated via the Mult-gain factor or via the tacho
adjustment on the servo unit.
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6.2.6

Acceleration Test N120 to N129

The axes will accelerate or decelerate with the rate of
speed change given in Test N120 to N129. The aim is to accele-
rate and decelerate as quickly as possible, and to position
as neatly as possible without being too severe on the mecha-
nics of the machine.

The machine builder should be able to say what acceleration

or deceleration the machine will be able to take, the value
normally lies between 0.3 ms—2 and 2 ms~2,

Determination of the acceleration

The correct acceleration will fulfill the criterion that the
axis will accelerate to maximum speed and decelerate from ma-
ximum speed to zero without either over- or under-swing
occurring.

The check should be carried out with the heaviest usual load
on each axis.

Using either a storage scope or a chart recorder the speed
commana voltage to the darive, the actual current and the out-
put of the speed amplifier should be monitored to see for how
much of the movement the drive remains at the current limit.

The test value of acceleration should be entered and the axis
driven at maximum speed. It is permissible for the drive to
reach the current limit. However, during the braking sequence,
the drive should have come down from the current limit well
beforé the findl position is reached. If it does not do this,
the axis will overshoot the final position. The acceleration
should be reduced therefore.
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Examples of possible results

A B
Command speed .
voltage N \\b_
o/p speed N —
amplifier il \/L-
Actual current

a) acceleration

b) deceleration

i | l l l

Example A shows the response with the correct-acceleration.

Example B In this example the acceleration is too high.
The current wave form remains at the current limit ‘
(current limit is recognizable by the flat top of

the current response) for too long.

Once again the actual acceleration eventually entered into
the machine should be about 10 % smaller than that determi-
ned in the above test. This is to ensure that minor altera-
tions in the dynamics (e.g.different viscosity of the oil,
tightening of the gears) do not bring the drive once again
to the current limit for too long during acceleration or
braking.

Acceleration values of axes involwed in interpolation need
not be the same. ‘

Test NBSd

Final positioning speed

This speed should be chosen such'that the axis comes neatly
into position when appreoching reference point or after de-
celerating from rapid traverse. As a genral rule it should
be less than 500 mm/min and if a programmable interface is
being used it should be less than 200 mm/min.
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‘ 6.2.7 "In-position" tolerance and monitoring

Test N100 to N109 "In-position tolerance"

When an axis is approaching its final position, the "NOT IN
POSITION" light J\‘\L will not extiriguish until the
following error has reduced to less than the value of the
corresponding machine datum Test N100 to N109. Until this
criterion is fulfilled the next programme block will not be
executed. The in-position tolerance should be between 10 p
and 50 p depending on the wishes of the machine builder, and
on how well the position énd speed loops are adjusted. It
must, however, be at least twice as large as the following
error of the axis when stationary.

"TEST N110 to N119 Position drift limit

The alarms 101, 111, 121 etc to 211 occur when one of the
axes drifts or is pushed out of its stationary position.
These alarms lead to the drive enable being removed and the
mechanical brakes being applied. These alarms will be issued
when the standstill position deviation exeeds the relevant
machine datum Test N110 to N119,Normallv the value of the
position drift limit should be about twice the corresponding
"in-position tolerance" given under Test N100 to N109, i.e.
the normal value will be between 20 p and 100 .

Test N353. Delay time for position monitoring

‘ This. is the time between the "NOT IN POSITION" light extin-
guishing and the position drift monitoring becoming active. The
delay allows the axis to settle into its final position. If
the delay is too short the alarms 101, 111, 121 etc to 211
may occur.

The units for Test N353 are milliseconds. The values lay
typically between 160 and 1600 and 400 is a standard value.
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‘ 6.2.8

Contour monitoring

The contour monitoring works in the following manner: After

as axis has completed an acceleration or deceleration the
following error will settle to a steady value. Generally,

load variations on the axis will be taken care of by the speed
regulator and will not affect the following error. The follo- .
wing error will only be affected when, due to a large load
variation, eg tool brake, the speed regulator saturates.

This is the criterion for the contour monitoring becoming
active. The contour deviation is allowed a tolerance band

so that no false alarms occur due to slight deviations in

the speed of the servo motor. For similar reasons the contour
monitoring is not active immediatelyafter achange of speed

has finished, but a small time delay is allowed to elapse.

The size of the tolerance band and the length of the time
delay are dependent upon the actual kV factor of the axis.

To ensure a good finish to the job all the axes which move
together in interpolation must have the same value of kV
factor. The actual kV factor, as well as being influenced by
the machine data Test N150 etc and Mult gain Test N220 etc,
isalso affected by tacho adjustment at the servo drive, actual
value multiplying factors, gearing etc. Because of this, the
control has the facility to measure actual kV factor of the
axes. The control calculates the kV factor from the command
speed and the coresponding following error. The kV factor is
measured when the control has been travelling for at least
three seconds at the "Jog" feedrate with the feedrate over-
ride on 100 % (+ 25 %). This value for the feedrate will re-
main stored when the control is switch off and when a machine
datum is altered.

The kV factor willbe cancelled when the drift compensation is

done.
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The actual kV factor is displayed in location Test N850 etc, ‘

and has dimensions of m/min x 1000. These
mm(following error)

dimensions are standard in the machine tool industry,
typically the value would lie between 500 and 1800. The ac-
tual kV factor will be cancelled when a machine datum is alte-
red. When the actual kV factors of all the axes have been
determined the control will check to see that they are

equal to within a tolerance of 50. Alarm 527 (kV factors
unequal) will be issued if the difference exceeds 50, assu-
ming that the control has in fact calculated the kv-factors
of all the axes present. The alarm will also be given out

if a machine datum is altered. The old kV-factor will remain
valid so long as no machine data are altered. Some machines '
must however be used with axes whose kV-factors are unequal,
for example,circuiar axes. If the control has not calculated
the kV factors of all the axes this will be signalled with
Alarm 528 when the control is switched on or when a machine
datum is altered.

The important machine data for the contour monitoring are
Test N345 and N346.

The speed (in mm/min) above which contour monitoring should

be active is written in Tegt N345. If the contents of the

machine datumare zero then, at standstill, the axis will be

checked for stationary in-position drift (Test N110 etc). .

The width of the tolerance band for contour monitoring is
calculated by the control with the following formula

_ Test N346 x 163
kv x 1000

\_—’—\(-—/
Test N850 etc

Wwidth of tolerance band (pm)

This demonstrates the significance of Test N346.

If nothing is written into Test N346 the control will auto-
matically assume the value 2000. In this case, for example,
with a kV factor of 1, the tolerance band would be 326 um
and for a kV factor of 2 it would be 163.

The actual contour deviation can be seen in memory area
Test N840 etc. .
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The contour monitoring is inactive if the command value is
changing, ie acceleration/deceleration. Because of this, du-
ring circular interpolation contour monitoring would be in-
active. However, to overcome this problem in circular inter-
polation, the signs of the following error, command value and
actual value are continually compared. Any discrepancy which
persists for longer than a delay time, whose duration is propor-

tional to the kv factor, will be signalled with the contour monito-
ring alarm.

If the contour tolerance band is exceeded, the alarms 103,

113 etc.,will be issued. The drive will be brought to stand-
still by the command value making a step function jump to zero.
The servo enable signals will be taken away and the control
will enter the position following mode, that is,;the N.C. keeps
track of any movement of the axes caused by an external
driving source. The alarms can be cleared with the reset
button. A possible cause of the alarm “"contour monitoring"

may be poor optimisation of the drives, or kV factor too
large, these two possibilities are especially important if
both Test N345 and N346 are set at zero.

The alarms 103, 113 etc.could also arise if, during acceleration
or cdeceleration, the axis does not reach its final speed
within the time limit set by the kV factor.

Any discrepancy which occurs after the kV factor proportional
delay time has elapsed will be signalled with the contour
monitoring alarm.
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Anélogue spindle speed

The command speed voltage will be issued to the spindle drive
as a d.c. voltage via the measuring board, be it MS200,

MS230 or MS300. The command speed voltage can be read in

TEST N910 in Velo units when 8193 Velos represent 10 V.

10V A Command speed voltage (V)

-8192 8192 Velo

=10V

The machine can have up to six gear ranges. The spindle
speeds corresponding to a command speed voltage of 10 Volts
in each of these gear ranges are entered into the machine
data Test N359 to Test N364.

The interface is responsible for telling the control which
gear range is engaged. These signals come via the input
word Test'N4 A12 bits 4, 5, 6.

Input signal Test N4
TEST Speed Gear Range A12 bits 4 5 6

N359 S1000
N360 S2000
N361 S3000
N362 S3000
N363 . S3000
N364 S§3000

[ U e J cno JEPS W ¥
O=20=20-=

1
1
1
1
0
0

AU WN =
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Spindle speed ramp-up time

Machine data are.provided to allow two ramp-up times for the
spindle in each of the gear ranges. The second ramp-up time
becomes effective when the appropriate signal is received
from the interface. These ramp up times govern the gradient
of the ramp in each change of spindle speed. The ramp-up time
is, by definition, the time for the command voltage to the
spindle-to increase from zero to the voltage corresponding
to the maximum speed in that gear range (usually 10 V). The
ramp-up time "0" is allowed, that is a step function change
in command voltage. The machine data concerned are Test

N365 to N376.

10V N
T o
Q /
Pl
/ ,‘;&_ e
LA o\
&
~
—» t

Test N377 Minimum motor speed

As described in chapter 2 the number of Velos entered into ma-
chine datum N377 corresponds to the smallest permissible
spindle motor speed.

Test N357 Spindle drift compensation

The number of Vzlos entered into machine datumN357 corres-
ponds to the drift compensation for the spindle. The criterion
that the drift value is correct is that with a very small
spindle speed selected, first in one direction of rotation

and then in the other, the actual spindle speed in the two
directions is the same.

Test N358 Spindle speed tolerance

The permissible discrepancy between programmed spindle speed
and the actual spindle speed, as it is measured with a spindle
encoder, can be stipulated in the machine datum Test:N358. It

should be large enough so that, when all is in working order,

the actual spindle speed remains within tolerance throughout
the entire speed range.
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Pitch error and sag compensation

Pitch error compensation is a standard facility for the 8T,
Sprint 8T, 8M and Sprint 8M. In addition to pitch error
compensation, the 8MC also has the facility for axis sag
compensation. Any number of the available axes can be com-
pensated for pitch error and, where applicable, axis sag.
However, the total number of compensation points from all
the compensated axes, both pitch error and axis sag, is
limited to 1024. |

Pitch error compensation

The salient machine data are:

Test N200 to N209, 272, 273 The size of the compensation
eg 20 pm.

Test N250 to N259, 282, 283 The distance between compensa-
tion points eg 10 mm

Test N240 to N249, 280, 281 The compensation point number

of the axis reference point eg 251.

Each compensation point has a number between 0 and 1023. For
example suppose on a milling machine two of the three axés
are to be compensated, the X and Y say. It is decided that
for the X axis, whose length is 1 m, a compensation will be
made every 20 mm. The reference point for the X axis is

260 mm from the -X limit switch.

The Y axis is 1.5 m in length and will be compensated every
10 mm. The reference point is in the middle of the axis, i.e.
750 mm from each end.

For the X axis the compensation value will be 5 p and for
the ¥ axis it will be 10 p.
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6 - 18a
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-} limit

Distance from i | | |
-X limit (mm) O 20 40 60

Reference point

Compensation

Y —

260

+X limit

| | I
960 980 1000 mm

(continues on
from X axis)

In this example the machine data would be set as follows:

Size of compensation X Test N200 = 5

Y Test N201 = 10
Distance between compensation points | Test N250 = 2000
(10 pm per unit) Test N259 = 1000 2
Compensation point number of Test N240 = 13
axis reference point Test N249 = 86

point number: 0 1 2 3 13 47 49 50
Y axis
[ /)1 /// |
~¥ limit +Y limit
Reference point CD
Distance from
-Y limit (mm) 0 10 20 740 750 760 1480 1490 1500
Compensation
point number: g, 5, g5 85 86 87 199 200 201
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In the example the compensation points 202 to 1053 are not used. ‘
The last compensation point number of one axis must "butt up"

to the first of the next axis (in this example compensation

points 50 and 51) there must be neither overlapping nor gaps

in the compensation point numbers.

A two bit pattern is used to stipulatewhether at each of the
compensation points the compensation is to be added, subtracted
or neither added nor subtracted (i.e. no compensation) to the

axis position.

high bit low bit
0 0 No compensation
1 1 Compensation to be added
1 - 0 Compensation to be subtracted ‘

This bit pattern can be entered into machine data Test N500

bits 1 and 0 to state the type of correction at compensation
point 0, into Test N500 bit 3 and 2 for compensation point 1
and so on to Test N755 bits 7, 6 for compensation point 1023.

Bit 716514321110

N500 3 3 1 0

N501 7 6 5 4

N502 11 10 9 8

N512 51 50 49 48 ' ‘
N513 55 54 53 52

N550 | 203 | 202 | 201 [ 200 {

N754 [1019 1018 1017 11016

N755 |[1023 1022 1021 1020




System 8 (I/1) 6 - 19 E 9.81

Measurement of the pitch error curve

First the machine is taken to the reference points to synchro-
nize the measuring systems. The axis is then taken to the
negative limit. Beginning from here,moving in a positive
direction, the pitch error curve is built up with the aid of

an external measuring device (eg a Laser) and the position
display ‘'of the N.C. A typical error curve is shown:

®

Pitch, —
error (um) : -
positive | end limit & —»to
Rgiﬁience negative end
C)r P limit

When, travelling in a positive direction, the distance shown
by the external measuring device is oreater than that shown
by the N.C., the compensation must be added and vice versa.

This final point is very important. After the error curve has
been produced, the various parameters must be "juggled" so
that no compensation needs to be made at the reference point
and so that the reference point actually coincides with a
compenéation point. These two important requirements also
apply to additional reference points along the axis.
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6.3.2 Axis sag compensation

A typical application of sag compensation would be on a mil-
ling machine where the milling head and spindle were mounted

on a gantry above the table. The gantry cross member

would move up and down the vertical pillars, let this be the

% axis. The milling head would move from side to side along the
horizontal part of the gantry, let this be the X axis.

Clearly as the milling head moves towards the middle of its
travel, depending on its weight, the cross member suppor-
ting it will tend to bend or sag. In this case, therefore,
depending on the position of the X axis, or leading axis,
the position of the 7z axis, or compensated axis, would be
corrected, in this case taken a little higher to account for
the sag.

The roles played by the various parameters in sag compensa-
Fion are very similar to those of their counterparts in pitch
error compensation, however, an illustrative example should
help to clarify the situation still further. As mentioned
above, the vertical axis, that is the compensated axis, is
the 2 axis and the horizontal axis, or leading axis, is that
across the top of the gantry, the X axis. The X axis is 5 m
in length. The reference point is 200 mm from the -X limit.
The compensation is to be made every 20 mm and the compen-
sation, to be applied to the Z axis, is 10 um. The numbers
allocated to the compensation points should carry straight
on from the last compensation point number for pitch error
compensation. Let the example used earlier to illustrate
pitch error compensation be combined with this example to
help to clarify the point. The final pitch error compensation
point had the number 1500. Therefore the first sag compensa-
tion point, i.e.that nearest to the -Y limit, will have the
number 202. The relevant machine data, together with their
values appropriate to this example, are presented in the
following table.
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‘ Name of machine datum Number Value
Size of compensation in pm Test N320 10

Compensation point number of
X axis reference point (see Test N321 212
picture below)

Distance between compensation 2000
points in units of 10 um Test N329

X Axis l / /S | |

-X limit 5 R ¢ limit

Reference point @

. Distance from
=X limit (mm) 0 20 40 200 220 240 4960 4980 5000

Compensation

point number 202 203 204 212 213 214 448 449 450

The type of compensation to be made at each of the points,
that is addition, subtraction or no compensation, is speci-
fied by exactly the same bit pattern used for pitch error
compensation. This bit pattern is stored in the machine data
in the position appropriate to the compensation to the compen-
sation point number. So, taking the pitch error and sag compen-
sation example still further: The bit pattern for the last
pitch error compensation point i.e. point number 201 of the

‘ Y axis is stored in Test N550 bits 3.2. Compensation point
number 202 is the first sag compensation point for the X axis
and the bit pattern for the type of correction is held in
Test N550 bit 5,4. This can be seen from the table on page 6-18.
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Measurement of the sag curve

First the machine is taken to the reference point to synchro-
nize the measuring systems. In this example the X axis would
then be taken to the negative end limit and measurements made
at points in the direction of the positive end limit. At each
point the position of the % axis would be measured with an
external measuring device (eg Laser) and the result compared
with that indicated by the actual position display of the
N.C. By these means a sag curve would be produced, which
would have a typical appearance as shown.

Z axis {
sag (um)

I >
-X limit , @ to +X limit

Reference point

As with pitch error compensation, the parameters must be
manipulated so that the positions of the reference point or
points coincide with compensation points, and also so that

at the primary reference point no compensation is made.
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‘ 6.4 Amplitude adjustment for analogue measuring systems

With the machine data Test N440 to N451 bits 0 to 5 it is
possible to adjust the amplitude of the COS.voltage to the
resolver to make it the same as that of the SIN. voltage. In
practice, for resolvers, the voltages across the COS and SIN
coil should be the same, whilstfor'inductosyn, the currents
flowing through the COS and SIN coils should be the same.
The obvious advantage of this method of correction is that
the adjustment no longer depends on the setting of a poten-
tiometer, -

The correction possible is divided into 64 steps, each step
corresponding to 0.25 um.

Bit No 5 4 3 2 1 0
TEST N440 0O 0 0 0 0 O Zero correction
to 0O 0 0 0 0 1
N451 0 1 0 0 1 O Middle value for resolver
11 1 1 1 1  Max correction

The "rule of thumb" mean value for resolvers corresponds to
010010. This can change plus or minus 3 bits due to tole-
rances in the integrated circuit line driver for the coils.
An analogue voltage compensation can also be made.

‘ In the case of inductosyn, the correct value for the ampli-
tude correction must be determined empirically,"see Inducto-
syn commissioning"in section 6.5.

Bits 6 and 7 of the machine data N440 to N451 specify the
threshold of the error signal fault detection. The value 11
is the standard value for resolvers.

Bit combination Monitoring threshold (peak to peak voltage
0 ~ 5.6V measured after the
' PP input filter)
~ L] V
° ; 3 ; VPP
1 . —~ 1,0 Vpp
1 1 ~ 1. PP
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6.5 Commissioning an inductosyn

The 5641 parallel resistors for the SIN and COS voltages
should be removed in the case of MS 230 or MS 310 (eg for
the 1St axis on the MS 310 these resistors are R46 and R21).
The pre-amp type VFK 200 should be used. The two cables, one
to the measuring head and the other from the pre-amp can be
connected separately using the cable connector 8WO (8WOZ in
the case of the MS200).

With the MS 230 and MS 310 the current correction for the

two coils is entered into machine data Test N440 to Test N451.
To do the current correction the special commissioning case
is required. The case contains a special adapter plug. The
current should be measured with an a.c. measuring instrument.
The current in the SIN coil can be measured at bridge 6 on
the adapter and has a constant value whereas the current in the
COS winding can be measured at bridge 9 and its size can be
altered with the machine data. The machine data should be
adjusted till the magnitude of the two currents is the same.
If the MS 200 and cable connector 8W0OZ is being used the
correction is made with the potentiometer on the MS 205. The
MS 205 is an integral part of the assembly 8WOZ.

The error signal should have a sinusoidal form without any
saturation at the peaks. The amplitude should be about 2
Volts peak to peak and can be measured using the adapter plug
at pins 11 and 12. The amplitude can be altered with resistor
R2 on thé VFK 200, the smaller R2, the larger the voltage.

It is often necessary to reduce the value of R2 maybe right
down to zero. A 20 k£ potentiometer is used instead of a
resitor in the pre-amp VFK 200 A03.

The error signal monitoring, Test N440 to N451 bits 6 and 7,
should be set to 11.

All the information concerning the installation of the scales
and measuring head can be found in the booklet "Montage und
Justieranleitung Inductosyn" order no. E 321/1044 (German
edition).
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Serial Data in/out interface and Svstem 8

System 8 possesses two serial data interfaces (connectors on
the MS100 are marked X103, X104). They can be used in the
full-duplex V24 or 20 mA mode. X104 may also be used in the
20 mA half duplex mode.

A description of the control signals which are active when
information is being received by the SINUMERIK

This description does not apply to the FANUC reader with MS 600.

Control signals from the Svstem 8 to the terminal

DTR Data Terminal Ready
(X103 For the whole of the time between the start
pin 6) signal and the signal. for the end of the informa-
tion transfer, (i.e. "M02... LF" or "M30... LF")
this signal is a "1"
RTS Request to send
(X103 During the reading operation this signal will
pin 3) alternate between "1" and "O" respectively as
the SINUMERIK is ready to receive more information
or is still "digesting” the last lot.
MO2 LF
start .
DTR Enable ¥ M30 LF /
(Norm 107) signal
Ready to re-
RTS ceive more 'e- t — .
(Norm 106) informat. ' l 1 | l I

. | [ [

InfOmeationm'm ”m] ' mm

(Norm 103)

In the diagram the time "t" is the time the control needs to
process each character.

The signal form must conform to the specification DIN 66020

Oor RS232. All the signals are referenced to the zero volt line
of the system (connector X103 pin 7 Norm 107). The maximum
Baudrate is 9600 Baud, and the first part of the relevant
machine data will appear so:

- N428 S 10100 ...
N429 S 10100 ...
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V-24 interface signal summary
Connector
DUE X103,X104 Name DEE
pin number
1 Screen E1
(101)
RXD 2 Information to N.C. D1 TXD
(103)
TXD 3 Information from N.C. (?34) RXD
CTS 4 Data transfer start S2 RTS
request to N.C. (105)
M2 cTS
RTS 5 Request to send (106)
M1
DTR 6 N.C. ready (107) DSR
: 0 Volt reference E2
MEXT 7, 21 1ine (102) GND
DSR 20 Terminal is ready 51.2 DRT
) (108/2)
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‘ 7.2 V-24 Interface (full duplex)

7.2.1 Pin allocation - connectors X103, X104

E 9.81

Connector at the
SINUMERIK end

B
o [o] 7] [7] [+ 4 o b
i £ B B E & &
\'f vy vy V JJ
2 3 4 5 6 20 7
rtrr++t++ 1+ 1+ 1+ + — 44—
L A N I I I A O A I O I I
y | bl b b 2
4 L1 L1
BLRLRLELRE
~ 1S 1SS IS N B
'l’ ij N > |5 N N BN
Y I AIYLY A
/ b nles s s e wimd —d et bt Sy,
l~___ JIOY [ N N IS SN AR BNV SN SN MR A
i T
t 3} )
Ly :
' o -] el g
] & © o & o
¢ . 5 8] g D: 5 S
‘l' d & H# 8B ¢ ET
g 3 ST . g o
H H " z B N

N
) & )
- ':Hx——
=
o
- S
D 0 Volt ref.
~J

S r—————
N
w
=N

A e
w

D
[0}

-_——
N
o

[ G,
~

Type: 20 way subminiature

socket - Cannon

Note: Pins 12,13,16,

21, 24, 25

are for the 20 ma
interface make sure
that nothing on the

terminal con-
nects with these
pins.

Connector at the
data terminal

a) Type:

Order

b) Type:

Order

c) Type:

Order

8WU
Tinned wire ends
without housing

no: 6FCY9 340-5R

8WT 25 way
subminiature
socket -

no: 6FC9 340-5R

8WV 25 way
subminiature plug

no: 6FrC9 340-5SB
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7.2.2 V24 Interface circuit diagram of the MS100
in the area of connectors X103/104

E 9.81

- S¥ 75188

- — — .
! 9 < o
t AR g ué —
[ 0 .
: &9 . 5 8 - 9
. Q | @ ol o Sy
H o ol o . g
o B 0 ]
.. W o 2] o
SN 75189A it /‘\SS g g 3 [N H
! | > 5 1 o
| °© & gl 2z
390 390 390 .
?
HH
10n i0n 10n
2 4 20 ] 7. 3 5. 6
a © o g a 0 o
B 3] a g > & a
* * . .
| l | | |

-

External tape unit etc.
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20 mA Interface

7.3.1 Pin allocation on connectoré X103; X104'

20mA-Current-Loop

TTY4

PTRON

~

| U
S

Va
A

1
I

reference

-

.

—

+ 20 mA
- 20 wa
- 20 ma

for Tape Reader Control -

Send Data

Send Data

Received Data - + 20 mA
Received Data

Tape Reader Control +
External Ground
(Teletype

i

N

E 9.81

Connector at the
SINUMERIK end

25 way subminiature
Cannon socket

Note: Pins 2, 3, 4, 5,
- 6, 7, 20 are

reserved for the
V24 interface.
Ensure that noth-
ing else is con-
nected to these
pins.

Cable 8WU

The customer should
provide a conuenient
connector at the data
+erminal end of the cable.

This loop is data in/out
half duplex 20 mA.

These loops are for data
in/ocut, full duplex 20 mA.

This loop is for
TELETYPE ASR 33-3WA/SI
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7.3.2 Circuit diagram for 20 mA interface (full duplex)

+5V
Re = 2,2K
= 8mA 1K
~
- RXD (20mA) )~ .o
] 75189a 1 Jio
[—|27o \V4 USART
J - k
. AAJSPHGOOI RXD (v24)
=z 20mA a ' Fig. 5.6.2
a) 20 mA Receiver stace
12 20mA .
< ( .TTY2
N (25):
270
+12V
_l2/2n
N2405 | <
2N240 MEXT 270 Output
SFH600I B c
2 2 I420ma
2 >———( TTY1
A a D (13)

b) 20 mA Transmitter stage

Links a: active 20 mA interface
a: passive 20 mA interface
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7.3.3 Circuit diacram for 20 ma Intefface (half duplex)

SFHe001

+5V
[] 1K 180 _
. -1
5 1
Y| 27 [] i
i< 2 > p MEXT
—t r—0— -
’ b Ia20ma
Relay =0 DTY2
switch b (25)
+5v
270 [] 12K 270 Input/Output
+
2,2n 12v half duplex
1 5 2N2405 T 1 MEXT 270
v K doT
i Z a Iz 20mA
> - > (TTYl
A a (13)

Links a: active 20 mA interface
a: passive 20 mA interface

Relay contacts b: transmitt

b: receive
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7.3.4 Schematic for control of Teletype ASR33-3WA/SI

+12C =
l ~y’
|R6
o
AMP-MOLEX connector
16 | 21 on socket (Teletype)
PRTON MEXT
Y
Reader relay in Teletype
7.4 Types of cable for serial interfaces

8WT: For V24 interface (reader, PT80). Sockets at each end.

8WV: For V24 interface (FACIT 4030)
Socket-plug (FACIT 4040)

8WU: For V24 or 24 mA Interface
Socket at one end and at the other free wire ends
to enable customer to deploy a suitable connector.
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Connection requirements for Read/Punch devices

With the exception of the 20 mA passive interface the need
to solder bridges on p.c.b's or set switches has been abol-
ished on the System 8. The wiring of the cable stipulates
whether a 20 mA or V24 unit is being used. The Baudrate is
set in the machine data. Which of the two interfaces the
data transfer uses and the direction of the transfer is
selected by the operator.

Note: The machine data N428/9 specify what type of device
may be connected to each interface connector. When the
user programme is coming from tape rather than from the
memory the tape reader must always be connected to
Interface 1 (X103).

Fanuc reader with V24 Interface

Reader with reels and rewind
Interface : V24 full duplex
Baudrate : 9600 Baud

1 Start bit

8 data bits

1 parity bit (even)
2 stop bits

Max. Reading speed: Forward : 250 Char/s
Rewind : 500 char/s

Character format

Maéhine datum is 17 Hex

7.5.1.2 Reader without reels or rewind

All details are the same as section 7.5.1.1 except the
machine data is 27 Hex.
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7.5.2 Special comments for the Siemens data terminal PT80

Note: The PT80 must be equipped with the
STT104 interface
Type of interface: V24 full duplex
Baudrate : 300 Baud
Character format : 1 Start bit
7 Data bits
1 Parity bit
2 Stop bits

Necessary bridges on the p.c.b. STT104

Plug X5 bridge 4 Half duplex mode (for protocol

print on input)

Plug X6 bridge 3 Ready for call-up
4

bridge Call-up channel always ON

Plug X7 bridge 1
4
5

. for service purposes only, should
notibe altered

Solder link X8 wW4.1

Wa.2 } non-stabilized power supply for LAT.

Necessary bridges of the p.c.b. main electronics GE

Plug X13 free .
Plug X14 bridge 7 even parity
Plug X15 bridge 3 At switch-on automatic rewind

bridge 5
bridge 6 Switch for normal/sloping text during

bridge 47 Print-out feed with automatic
? carriage return

transmitting/receiving

Plug X16 free -

The machine datum is 82 Hex.
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‘ 7.5.3 Special comments for the FACIT 4030

Type of interface V24 full duplex (or 20 mA current loop)
1200 Baud

1 Start bit

8 Data bits

2 Stop bits

100 Characters/second

Baudrate

Character format

Reading speed

Bridges on the interface p.c.b.

Bridge Function Bridge identification
‘ A V24 or 20 mA W1
E Chassis earth w2
G V24 W3
o 1200 Baud w4
U All Baudrates except 110 W6

The machine datum is 34 Hex.
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7.5.4

Special comments for the tape reader FACIT 4070 with MI77

Note: Interface board Facit MI 77 must be connected.

Type of interface ¢ V24 full duplex or 20 mA
Baudrate ¢+ 600 Baud
Character format : 1 Start bit

8 Data bits
2 Stop bits

Max. punching speed 54 characters/second.

Switch positions on MI 77

S1 All switches "OFF"

S2 S2-1 OFF

2 OFF

3 ON Bit 8 or parity track
4 OFF 2 Stop bits

5 OFF No parity

6 OFF 8 bit

7 OFF 8 bit

8

OFF even check

S3: Switch position V24/TTY
Operating mode switch: Serial (Right hand position)

viith 20 mA mode S3: V24/TTY

The machine datum is 43 Hex.
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. 7.5.5 Special comments for Teletype: full duplex tpye ASR33-3WE

sections 7.5.6 and 7.5.7. should also be consulted.

20 mA half/full duplex

Type of interface

Baudrate : 110 Baud
Character format : 1 Start bit
: 8 Data bits
2 Stop bits

Reading/Punching speed 10 Characters/second.

Teletype connections for duplex mode
NRVEEEVE
s E: EEE
1 oo 6 dobd Connector
Teletype 0CDODODOODO 151411

brown/yellow
white/blue

|

The machine datum is 80 Hex.
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7.5.6

Special comments for Teletype-half duplex type
ASR33-3WE o '

Note: Half duplex should only Ye selected if it ig recquired by
other controls which use the same Teletyvpe.

The connections should be according to the notes in
section 7.4. For this type of unit it is only possible to

use connector X104.
Data: see 7.5.5 -

Teletype connections for half duplex mode
t o

! SIS
| B E
12345'6'789
ocooooodboo connector
Teletype ©0pOO0O0O0D0D0 151411

T

2
(o]
i -} o
-l 3
| 21 3
=B
; E $
| 22
! Q =

The machine datum is 96 Hex.
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"’7.5.7

7.5.8

Special comments for reader-puncher unit full duplex
Teletype Type ASR33-3WA/SI (with reader control)

The general data are the same as in section 7.5.5. It is
only possible to read from the Teletype when the Read-relay
in the teletype has been energized with the signal PRTON.

Note: The SINUMERIK is set up to communicate with Tele-
types possessing 12V Read relays. For 6 V relays
an appropriate resistor must be soldered into R6 on
the MS100 in place of the usual wire link.

The machine datum as 80 Hex.

Special comments for the reader/puncher unit
FACIT 404 with adapter board 5148

Type of interface : V24 full duplex

Baudrate : 600 Baud

Characterformat : 1 Start bit '
8 Data bits
2 Stop bits

Max. reading/punch speed: 54 characters/sec.

Necessary links on the adapter board 5148

PS3-3 600 Baud read
PS4-1 600 Baud punch
PS5-3 Clear to send ON
PS5-4 RTS ON

Any other links should be taken out.

The machine datum is 83 Hex.
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7.6 Paper tape reader adjustment ‘

In the factory the readers are set up to read dark paper tape.
If bright tape is to be used the adjustments should be checked
and altered as necessary.

a) Only paper tape which conforms to the following standards

should used

Unpunched paper tape JIS C6234-1970
Measurements for punched paper JIS C6234-1971

b) The mark-space ratio of the transport channel should be
set to 6 : 4 with poténtiometer RV1. It is a good idea ‘
to make a test tape by joining together the two ends of
the tape to form a loop. The hole configuration is shown

below.

The positioning of the information channels can be

adjusted with potentiometer RV2.

® - ® 0 0 00 -9 00 70 0 -9 5@
® 9 0 .00 .0 0 BREIR I
00 0 9 00 0 B0 80 9 B
0.*5..*;0 ao-o ~o <0 Y0 *®. \‘.a"f’;{‘

. . 9 0 V0 99 @
®: 0 0 -0 '® @8 *-.«vo“o @

Information channels 1-8 ‘
Adjustment with RV 2 1 -_-————

' 6 <—-l-4—>
, f——— —_—
Transport chanel ) 1 2400ps 1600us
Adjustment with RV1 ——————%——

: -+ T1 | =Ty e T2 >
On all eight information channels T4 should be between 300
and 600 pus, in which case T2 will then be about' 1200 ps.

Each channel should be checked to see that it is neither .
permanently high no permanently low.
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The test points are as follows:

CH1
CH2
CH3
CH4
CH5
CH6
CH7
CHS8
CHPS
OHG

Note:

Information

”"

L% Y

channel 1

0 g O 0 b W N

Transport channel

Zero Volt reference

E 9.81

It is highly probable that'reading fault will occur
if a different type of tape is used from that for

which the reader has been set-up.



System 8 (I/1)

'.’8.1

8 -1 E 9.81

Moving the axes in the "setting up" modes

The equipment has now, by this stage of the commissioning
reached the following level: The command value cables are
plugged-in. The position loop is closed and its feedback
factor is correct, all the polarities around the loops are

correct.

If the axis still cannot be driven, it could be because of
the following fault indications.

Alarm . Fault

223 Emergency Stop

222 General axis inhibit, servos not ready

00 * Limit switch (either .mechanical or software)

. has tripped.

69 The mechanical limit switch may be checked with
the interface test (see section 10).

*=1,2 The software limits are only active after the
machine has been referenced. The limits may be
checked in machine data N160-N169, N170-N179 and
N385.

0* Servo enable of one axis which was in motion has

. been removed by the interface.

3*

*=5

206 8MC only. Tolerance deviation by master and slave

216 axes (11, 12) exceeded).

Machine data N286, 287 may need adjusting

10%* The command speed voltage is higher than the limit

. set by machine datum N354.

21%

*=2

10% Standstill position tolerance has been exceeded.

. One of the machine data N110-N119 may need increasing.

21%

*= 1

10% .

. Contour monitoring

21%

10% Measuring circuit monitoring for an axis or for the

: spindle has tripped. This can only be cleared with

52* Hardware-reset.

*=4
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The following signals are also necessary to enable the axes .
to be driven in the "setting up" mode (note no alarm indica-

tion is issued if the signals are not present).

Feed enable X, ¥, 2, 4 to 10 Test N3 A0-A9 bit 3

Overall feed enable Test N4 A11 bit 0

No axis inhibit X,Y,Z2,4 to 10 Test N3 A0-A9 bit 5
Servo enable X,Y,2,4 to 10 Test N3 A0-A9 bit 2
No "axis movement without N.C." Test N3 A0-A9 bit 6

If any of the feed enable or servo enable signals is missing

the "feed hold" LED will illuminate as soon as the direction

button for any axis is pressed. The speed at which the axes

move in either feed or rapid traverse will depend upon the

speed that has been entered into the control. It is also de- ‘
pendent upon the setting of the feedrate or rapid traverse

override switch., If the speed is different from the expected

speed, particularly if it is much lower, it may be that one

of the following signals is present.

I) External creep speed Test N4 A12 bit 7
IT) Feedrate multiplication factor Test N4 A11 bit 2-5
III) 1 % programmed feedrate Test N4 'A11 bit 1

Also during this part of the commissioning the following
functions should be tested:

Limit switches

External creep speed

1 % programmed feedrate and feedrate multiplication factor ‘
Incremental movements

Travelling to reference point

Operating from a programme

The ability to operate the machine from a programme is a use-
ful tool for setting up the remaining parts of the machine.

The signal "Read-in enable" Test N4 A11 bit 7 must be present.
The signal "NC start" and the various interlocks that inhi-
bit this signal should also be in working order.
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8.3

8.4

It should also be bourne in mind that the enabling of the
axes via "feed enable" may be interlocked with the selec-
tion of a spindle speed, the issue of a tool number, auxil-
liary function or such like. The signal Test N4 A13 bit 5
"* Auxilliary function inhibit" should be absent.

Having checked all the above points, the movement of the
axes should be checked using a programme either on tape or
in the programme memory.

Function check with a test tape

The machine manufacturer should write a programme to test
all the following functions of the contro. The programme
tape would be loaded into the control memory and the test

‘started.

The functions to test are:

Block number display

Zero offset

Interpolation

Correction of data (eg m/c data, tool offsets)
Tool offsets

S, T, M, H functions

Thread cutting

Single Block, block delete

MO1, conditional programmed stop

End of programme M02, M30 and rewind to start
Subprogrammes and R-parameters

Programme editing ,

Opveration from procramme memory

Output of programmes to puncher

Servo drift compensation

When the feedback loops of the axes have been closed and the
drives are finally in working order the drift compensation
should be done. If the axes cannot be moved and the "Not in
position" LED is illuminated, although the axes are statio-
nary, then it is a certainty that the drift compensation must
be made. The method is as follows:
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<9 TEST
™

& MDI
<?EE

Clear (to clear bottom line of display)

N230 select correct machine datum for drift N230

S

Edit

Note: To do the drift compensation the servo- and feed
enable signals must be present.

E 9.81
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. 9. Jobs for the final stages of the commissioning

9.1 Making a machine data tapé

For each machine a machine data tape must be produced. The
simplest way of doing this is to punch out the machine data
from the Test memory area of the control, obtaining the
print-out and tape simultaneously. The method of achieving
this is described in the operator's manual, section 2.10.
Prior to this, of course, the machine data will have been
chosen and entered pieceneal into the control. It is also
possible to use some data .preparation equipment quite divor-
ced from the control by typing in the machine data and ob-
taining the tape.

' The machine data tape should be left in the control cabinet
and the print out put into the logbook.

After the commissioning has been finished the service switch
should be returned to the position 1, to safeqguard the ma-
chine data.

9.2 Machine data tape

Every time a machine datum is altered a new tape and print
out should be produced to replace the old. Sections 2.10 and
5.4 of the operators manual and commissioning manual respe-
ctively give the procedure for reading in the machine data

. tape.

When.a series of identical machines are manufactured it is
convenient to produce a standard machine data tape which can
be fed into each machine. Some machine data however (e.g.
drift compensation, pitch error compensation, zero point
shift) will be peculiar to each separate machine and will not
be incorporated into the standard tape.

In the pages 0-7 to 0-16 of chapter 0 there are tables with

the number of the machine datum, an empty box, and a few key

words to serve as a description of the machine datum. These

tables are meant to serve as a general view of the machine

datur. anc the standard value for each datum could be entered

in the empty box. A more exhaustine description of the machine
. data can be found in chapter 11.
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Customer familiarisation

The customer's maintainance and operating personnel should
be shown how to operate the machine and how to make use of
all its facilities. The instruction of the customer should
be taken to such a level that he can accomplish the follo-

wing tasks in the absence of the Siemens man:

a) Adjustment of reference point (i.e. measuring system
zero point shift)

b) Backlash compensation
c) Pitch error compensation

d) Sag compensation

Closing paperwork and formalities

When the commissioning is completed and everythin is func-
tioning correctly the log book should be filled in and, on

the necessary paperwork, the customers signature obtained.

Checklist for the log book

A copy of the completed commissioning checklist should be
placed in the logbook.
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'.’ 10.

10.1

Interface test

How to chéck thé éighélé

The interface test is used to determine if all the various
signals which pass to and for between control and interface
are correct and present at the expected level. This helps to
pin any problem down to within or without the control.

If the digital input/output board MS180 is being used it
should be made clear that in the case of output signals

from the N.C., the interface test only looks at the signals
prior to them reaching the output staces. If there is any doubt
about an output signal, it should be checked at the pin .on the
connector where the signal leaves the control

Example To examine Test N3 of the interface test.
N3 contains bytes A0 to A9, which are inputs to the N.C.
from such things as limit switches,servo enables and feed

enables.
Select test <:§ Test
|
giszro?ogigglay ;2; Cleax
Select required page N 3 :—:
number -
Bring page number l

to display |

Two examples of the display, one for an input page and one
for an output page are shown on page 10-3.

An asterisk by the name of the signal eg "*NC Start",
means that the signal is active low. The display will show
a "0" when the signal comes and otherwise a "1".



System 8 (I/1)

If a PC is used the signals are displayed
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in the same form as they are processed in the interface.

A special comment must be made for the MS180

Input signals

Regardless of whether asterisks stand by the signal name

and/or pin number:

24 V at the pin will give a 0 in the display

0 V at the pin will give a 1 in the display

If an asterisk stands by the pin number

Display

1

0

Asterisk by the name

Signal absent

Signal present

‘-No asterisk by the name

Signal present

Signal absent

If no asterisk stands by the pin number

Display

1

0

Asterisk by the name

Does not occur

Does not occur

No asterisk by the name

Signal absent

Signal present

Output signals

Regardless of asterisk, the general rule is that a "1" in
the display means the signal is present and 24 V should be

present at the output pin.
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Exanples of the display

1 | 2% 3= 4: 5: 6: 7; 3{ 9=10{1l=12413}14=15%16{17{18%19{20=21=22=23=24{25{26=27=28=29=30=3l{32
2 N L N
3 I NP UT F R O M P C
A 0 A 1
A 2 ' A 3
. A 4 A 5
__!'. A 6 A 7
A 8 9
N ¢ ¢ 3
1) 2y 3, 4, 5,64 7,8 9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32
l!lﬁlIllllllllllllllll]jlllIl’-ll
yA N L N
6 O UTPUT TO P C
A /) ¢1¢ 1 ¢ 1 ¢ ¢ A )
A 2 A 3
_ A 4 A 5
__jii[; A 6 A 7
A 8 A 9
N ¢ ¢ 6
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Description of the machine data
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The machine data are stored in the memory area selected with

the Test button. Whilst alteration of machine data is only

possible with the service switch in position 2, the display

of machine data is possible whatever the setting of the

service switch.

<

Page No's
N100-N259 Axis related machine data 11-2 to 11-18
N270-N287 Machine data related to 11-11 to 11-21
slave axes
N300-N306 Special machine data 11-22 to 11-26
N310-N316 related to 8MC
N320-N329
N340~N382 Machine data common to all 11-27 to 11-54
axes and spindle
N383-N385 Machine data related to 11-55 to 11-56
8T, Sprint 8T
N386-N399 Machine data related to 8N 11-22 to 11-26
N400-N755 Individual machine data bits 11-62

t
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Memory area: Test

Axis no| I/P no | Adr Sign Description

1 N 100

2 N 101 .

3 N 102 * Position reached tolerance

4 N 103

5 N 104 S

6 N 105 —»

7 N 106 .

8 N 107

9 N 108

10 N 109

11 N

12 N

suring s In- .
syst.units Input limits crement Units
Metric, circular |g.5x10°mm| O  |32000 1 1 pm; 1073 deg.
. -2
Metric 0.5%x10 mm| 0 {32000 ! 10 pm
Inch 0.5x10 mm 32000 1 10-4 in
—5 N

Inch 2x1072 mm 0 32000 1 10 in

At the end of any movement the axis will be regarded as having come
into position when the command position plus or minus the "position
reached tolerance" has been reached.

If the axis does not come within the tolerance then the "MOTION"
LED will remain illuminated. If this is the case and the axis is
nevertheless stationary the drift compensation may require re-
peating.

Eg If N100 is S10

Position reached

tolerance -
ra—10m—p a1 Opum —
x Axis

Exact

~end

position
"Motion" "Motiod(::) "Motion
LED LED _ LED
illuminated dark illuminate
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Memory area:Test

Axis no{ I/P no | Adr Sign Description
1 N 110
2 N 111
2 S }:g * Stationary in-position
5 N 114 tolerance
6 N 115 S —_—
7 N 116
8 N 117
9 N 118
10 N 119
11 N
12 N
suring 1 imi In- .
syst.units Input limits crement Units
Metric, circular |y, 5x10°mm 0 32000 1 1 um 10-3°
Metric 0.5%10°mm| 0 32000 1 10 um
Inch 0.5%10 mm| O 32000 1 10-4 in
Inch 2%x10-5 mm 0 32000 1 1075 in

When the axis is stationary the NC monitors the actual deviation
of the axis from its desired position. Depending on the axis, the
Alarms 101, 111, 121 etc. to 211 will come if the deviation exceeds
the value stored under this machine datum. The "stationary in-
position tolerance" must be larger than the corresponding "Posi-
tion reached tolerance".

Two possible fault situations could be:

a) The servo-enable for a feed drive defaults in the interface and
that axis is subsequently held mechanically by the interface.
It would not be possible for the N.C. to correct any small
movement of that axis.

b) Although the N.C. is still in control of the position loop,
the axis shifts due to some mechanical force or due to a fault
in the drive.
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Memory area: Test

Axis no| I/P no | Adr | Sign Description

1 N 120

2 N 121 N

> §122 A 1 ti facto

4 N 123 cceleration r

5 N 124

6 N 125 e S

7 N 126 B

8 N 127 |

9 N 128

10 N 129

11 N

12 N

suring s In- i
syst.units Input limits crement Units
Metric, circular |g.5x10°mm 0 1000 1 10°ms~210deg 5%
Metric 0.5x162m 0 1000 1 10_1 mS_2
Inch 0.5%10 mm| O 500 | 1 1 inch s~2
: =2

Inch 2%x10~5 mm 0 5000 1 0.1 inch s

The acceleration factors, one for each axis, do not all need to
be equal. When axes are interpolating together the control will
select the lowest of the acceleration factors involved. A slave
axis is automatically allocated the same acceleration factor as
the respective master axis.
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Memory area: Test

Axis no| I/P no | Adr Sign Description

1 N 130

2 N 131

3 N 132 + Maximum feedrate

4 N 133

5 N 134

6 N 135 S —»

7 N 136

8 N 137

9 N 138

10 N 139

11 N

12 N

suring .. In-
syst.umits Input limits Srement Units
Metric, circular 0.5x163mm 0 15000 1 1mm/min, deg/min
R -2

Metric 0.5x10 mm 0 15000 1 10mm/min
Inch 0.5x10 mm| O 6000 | 1 0.1 inch/min
Inch 2X10-5 mm 0 6000 1 0.01 inch/min

In a "GO1" movement the maximum permissible feedrates are stipula-
ted by these machine data.In a "G00" movement the speeds in these
machine data will be the speeds which the 'NC uses. The following
example, however, should be bourne in mind.
Maximum feedrate X Axis 12 m/min-1

Z Axis 10 m/min-1

Suppose a rapid traverse move at 45° is programmed. To make the
actual path a straight line, rather than a "dog leg", the X axis _
will not exceed 10 m/min-1, this being the maximum the 2 Axis will
manage.

Meaning of N130, N131 for 8N

For the 8N, machine data N130 and N131 have different meanings.
N130 is the safety reduced speed at the end of the Y axis (see
N387, N388) and for "setting up" in X, ¥, B. N131 is the maximum
speed in Automatic for X, Y and B.
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Memory area; Test

Axis no| I/P no | Adr Sign Description
1 N 140
2 N 141
3 N 142 Max. command voltage to
4 N 143 + to feed drives
5 N 144
6 N 145 S —
7 N 146
8 N 147
9 N 148
10 N 149
11
12
Input
Limits Increment; Units
. _ 10 Volt
0 8191 1 1 VELO = 8792

The number of Velos entered into each of these machine data sti-
pulates the maximum command voltage that will be issued to the
respective feed drive.

To enable the position loop to react to any overshoot that may
ocour- when the axis accelerates to its maximum feedrate (N130,
131 etc.), the voltage represented by any of these machine data
should be about 20 % higher than the respective command voltage
for maximum feedrate (n130, N131 etc.). .

Example:

If the maximum command voltage to the X axis were 10 V (ie N140 =
58191), the tacho adjustment at the drive would be set so that

8V command voltage produced the maximum feedrate. This would
ensure the 20 % margin mentioned above.

As this 20 % margin is reduced the axis will develope the
tendency to move very unevenly at rapid traverse.

-
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‘ Memory area:Test

Axis no| I/P no | Adr Sign Description
1 N 150
§ N 12; + Position loop gain factor
2 g 153 (kv factor)
5 N 154
6 N 155 S —
7 N 156
8 N 157
9 N 158
10 N 159
11
‘.’ 12
Input
Limits Increment Units
0 10000 1 0.01 sec”!
Conversion
- 1 = m/miE
KV (0.01 s—1) 1666 . ky p_r—

1666 . k, (Rn/min,

K. (0.01 s~ 1) o

v

Each axis has its own kV factor, which may differ from that of

‘ the other axes. However, axes which interpolate together must
have the same kV factor. Slave axes also have the same kV factors
as their respective master axes.
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Axis no| I/P no | Adr Sign Description
1 N 160
2 N 161
2 g 12% + Positive software end-limit
5 N 164
6 N 165 S L
7 N 166
8 N 167
9 N 168
10 N 169
11
12
suring o In- '
syst.units Input limits erement Units
Metric, circular |o.5x15°mm| ©  [09 999999] 1 1 um 1073 deg.
- Y
Metric 0.5x10 mm 0  [99 999999] 1 10 pm
Inch 0.5%10 mm| O  [99 999999 1 10~% inch
Inch 2%10=5 mm 0 99 999999 1 10™° inch

In addition to the mechanical limit switches,
also be introduced. The software limits are only effective after
the machine has been referenced. Alarms 001,
according to axis will be issued when that axis comes up to the

software endlimit.

011,

software limits can

021 to 091
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Axis no|{ I/P no | Adr Sign Description
1 N 170
2 N 171 | .
3 N 172 , :
y N 173 + [Negative software end limit
5 N 174
6 N 175 [ o AN
7 N 176
8 N 177
9 N 178
10 N 179
11
12 _
Easur.mg . In-
syst.umits Input limits crement Units .
Metric, circular |o sx10%mm| O  [09 999999] 1 1 um 1073 deg.
Metric 0.5%x10°mm| o  [09 999999] 1 10 um
Inch 0.5%10 mm| O  [99 999999 1 104 inch
Inch 2x10=5 mm| o  [P9 999999 1 10™° inch

These are the negative counter
and the comments made there ap

The alarms 002,
issued when the axis reaches t

012,

022 etc.

parts to machine data N160 to N169,
plv here.

to 092 depending on axis will be
he negative end limit.
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Memory area:Test

Axis no| I/P no | Adr Sign Description

1 N 180

2 N 181

2 g 12% & Reference point co-ordinates

5 N 184

6 N 185 g —

7 N 186

8 N 187

9 N 188

10 N 189

11

12

suring . In-— .
syst.units Input limits crefent Units

Metric, circular 0.5x153mm 0 9999 9999 4 1 um 1073 deg.
Metric 0.5%10°mm| o 0999 9999 1 10 pm
Inch 0.5x%10 mm 0  [0999 9999 1 104 inch
Inch 2x10~5 mm| o (9999 9999 1 10~ inch

The co-ordinates of the reference point are with respect to the
machine zero point. When the machine is moved to reference point

it is the values written in these machine data that will be loaded

into the actual position display.
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Memory area : Test

Axis no| I/P no | Adr Sign Description
1 N 190
2 N 191
2 E }gg 2 Backlash compensation
5 N 194
6 N 195 S —
7 N 196 .
8 N 197
9 N 198
10 N 199
11 N 270
D 12 | N 271
suring ‘s In- .
syst.units Input limits SFement Units
Metric, circular 0.5x153mm 0 500 1 Tum 10~3 gdeg
: =2
Metric 0.5%10 mm 0 500 1 10 um
Inch 0.5x164mm 0 500 1 10~4 inch
Inch 2%10~5 mm 0 500 1 103 inch

The diagram below illustrates positive and negative backlash. For
positive backlash, the compensation must be positive and vice
versa.

Positive backlash Negative backlash
(normal case)

. L Tablé
) Table a5, r T

s

Resplvgr ' - ] | | 'i‘lu toot'hed bar

lead screw M —

Resolver
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Memory area: Test

Axis no I/P no | Adr Sign Description

1 N 200

2 N 201 )

3 N 202

4 N 203 + Pitch error compensation

5 N 204

6 N 205 S —

7 N 206

8 N 207

9 N 208

10 N 209

11 N 272

12 N 273

suring o In- .
syst.units Input limits cremSnt Units
Metric, circular 0.5x163mm 0 127 1 Tum 10-3 deg
: =2

Metric 0.5x10 mm| O 127 1 10 pm
Inch 0.5x10 mm| © 127 1 10~4 inch
Inch 2%x10-5 mm 0 127 1 1-"> inch

Each axis may have its own particular compensation for pitch error.
This machine datum, according to axis, is the correction which will
be applied at each compensation point.
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Memory area;Test

Axis no| I/P no | Adr Sign Description

.1 N 210

p N 211 -

2 g g]g + Measuring system zero

5 N 214 crossing shift

6 N 215 i,

7 N 216 S .

8 N 217

9 N 218

10 N 219

11 N 274

12 N 275

suring . In- g
syst.units Input limits crement Units
Metric, circular 0.5x153mm 0 9 999 1 Tum 1073 deg.
. -2

Metric 0.5%10 mm 0 9 999 1 10 pm
Inch 0.5x154mm 0 9 999 1 10~4 inch
Inch 2%10=5 mm 0 9 999 1 10-5 inch

Normally the machine will regard reference point for each axis as
the next zero crossing of the measuring system after the reference
point switch is left. If, however, the reference point is a few
millimetres out, say, rather than move the switch, a software
shift can be entered into these machine data. A positive value

in the machine data will move the reference point in the positive
direction from the zero crossing and vice versa.

For the different measuring systems the zero crossings come at the
following intervals.

2 mm
0.1 inch (0.2 inch)
2 degrees

Resolver or Inductosyn (Metric)

Resolver or Inductosyn (Inch)

Circular Inductosyn (360 Pole)
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Memory area:Test

Axis no| I/P no | Adr Sign Description

+ Multgain factor

-l
-t

-
CLODYAULIEWN =
222222222232
[NESEN
NN
oy U1
n

-
N

Input

Limits Increment] Units

. 3 . 107
1 32000 1 V- (mm/min)

The control calculates the command voltage to the feed drives
according to the following formula

VELOVAL = MULTGAIN . kV . (]

Veloval = command value voltage
Multgain = Multgain factor
kv - = kV factor

s = following error

Once the maximum feedrate (machine data N130 to N139), V axr and
the command value voltage (Up,x) for this feedrate have been fixed
the multgain is also fixed according to the following formula..

- : 7 U
Multgain (N220 to N229, N276, N277) = 3¥107 ~ Umax
Vimax 10 (V)
where Upax = command value voltage for maximum feedrate (V)
Vmax = maximum feedrate in mm/min

the constant underneath Umax also has the units "Volts".
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Example

Vmax is 10000 mm/min and Umax is 8V
3107 ey . min

Multgain = 704 (mm/ming ° 0V - 2400 e

This formula ensures that the units of the kV factor actually

applicable to each axis are m/min.mm. or mm/min.pm.

The following table gives the multgain factors for two cases,
8v and 4V, of commmand value Vvoltage for maximum feedrate against
different maximum feedrates.

Maximum Command voltage for.maximum feedrate
feedrate
m/min 4 v 8 v
15 1600
14 1714
13 1846
12 2000
11 2182
10 2400
9 2667
8 3000
7 3429
6 4000
5 4800
4 6000
3 8000
2 12000
1 12000 24000
0,8 15000 30000
0,75 16000 32000
0,6 20000
0,5 24000
0,4 30000
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Memory area: Test

E 9.81

Description

[+

Drift compensation

WO WN =

222222222222

O

Input

Limits Increment] Units
10 Vv
1000 1 8192

These machine data compensate for the drift of the respective feed
drives. By entering the correct values into the data the following
error at standstill can be reduced to zero or thereabouts. However
the usual method of compensating for drift using these machine data
is described in section 8.4 of this manual.
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Memory area: Test

Axis no| I/P no | Adr Sign Description

+ Compensation point number
243 of axis reference point

244
245 S »

-
CWVWOJYUTUTE WA=

-t
-
ZZZZZZZZZZ'ZZ
3]
KN
o

-
N

Input

Limits Increment| Units

0 1023 1 -

These machine data are only used when pitch error compensation °
is applied. Each machine datum will be a number between zero
and 1023. Each datum gives the compensation point number of

the reference point in that axis. A detailed description will
be found in section 6.3.1.
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Memory area: Test

Axis no| I/P no | Adr Sign Description
1 N 250
2 N 251 :
3 N 252 Distance between pitch-error
4 N 253 * .
5 N 254 compensat on points //\\\
6 N 255 D Loy
7 |~ 256 - S
8 N 257
2 N 258
10 N 259
11 N 282 ‘
12 N 283
suring i In- .
syst.units Input limits creflent Units )
Metric, circular |y, s5410°mm 0 32000 1 10pm 10~2deg o
. =2
Metric 0.5%x10 mm 0 32000 1 100 um
Inch 0.5%10°mm| O 32000 1 10-3 inch
Inch 2x10~3 mm 0 32000 1 10~4 inch

The machine data concern pitch error compensation and state the
distance between compensation points for each axis. A more
exchaustive treatment can be found in section 6-=3-1.




System 8 (I/1) 11 - 18a E 9.81

Memory area:Test

Axis no| I/P no | Adr Sign Description
1 N 260 '
2 N 261 .
3 N 262 | + Lead screw gearing factor
4 N 263 E
5 N 264
6 N 265 S —>
7 N 266 N
8 N 267
9 N 268
10 N 269
11 N 288
12 N 289
Input
Limits Increment| Units
0 75 5 1077

In the machine data as a whole there are three groups of data
which are effectively multipliers for the pulses which the con-
trol generates as a result of the movement signal from the re-
solver. (These are bits 3, 4 of machine data N413 to N422,
actual value times 2, actual value times 0.5 respectively and
this group N260 to N269, N288, N289, depending upon the axis.)
Taking all these possibilities into consideration it is possible
to multiply the actual value pulses by a series of values ran-
ging from 0.25 to 15.

Normally the lead screw pitch and gearing between resolver and
lead screw result in one revolution of the resolver correspon-
ding to 2 mm of movement. These multipliers allow this relation-
ship to be different. For example, if instead of 2 mm movement
the figure was 5 mm for the X axis then N260 would be 25,
assuring bits 3, 4 of datum N413 were both zero.
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Memory area: Test

Axis no| I/P no | Adr Sign Description
11 N 284
12 N 285
+ Gain factor of anticipatory

control for slave axes

= v

.Input

Limits Increment] Units
0 6000 1 1073

This machine data, which are only applicable to the 8MC, have not
yet been set.
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Memory area:Test

11 - 20

E 9.81

Axis no| I/P no | Adr Sign Description
11 N 286
12 N 287
+ Maximum difference tolerance
between master and slave
axes
—
: >
suring . s In-— )
syst.units Input limits crement Units
Metric, circular 0.5x163mm 0 32000 1 1um 10~3 deg
. =2
Metric 0.5%10 “mm 0 32000 1 10 pm
| =
Inch 0.5x10 mm| O 32000 1 10~4 inch
Inch 2%10~5 mm 0 32000 1 10~5 inch
8MC only

These machine data state the maximum discrepancy in actual
position that will be tolerated between each slave axis and

its respective master axis. If the tolerance is exceeded alarms
206 or 216 will appear.
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Memory area:Test

Axis no| I/P no | Adr Sign Description
1 N 300

N 301 . s
N 302 + Co-ordinates of adqltlonal
N 303 - seven reference points for
N 304 the first axis. :
N 305 S I
N 306 . .

sys?ﬁﬁgzs Input limits i?;ment Units
Metric, circular |p,5x10°mm 0 999999 1 lum 1073 deg,
Metric 0.5x162mm 0 999999 1 10 pum
Inch 0.5%10 mm| O 999999 | 1 10™4 inch
Inch 2x10=5 mm 0 999999 | 1 10~3 inch

8MC only

In the first axis up to seven additional reference points can be
used. Which of these seven additional reference points is active

is set by a signal from the interface (A15, A17, A18 i.e. Reference
point number and two bytes for external data input).

Note: If pitch error compensation or sag compensation or both are
being use, then the positions of the additional reference
points must coincide with correction points. The numbers of
these reference points must be entered in machine data N310-
N316 or N322 to N328.
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Memory area:Test

11 - 22

E 9.81

Axis no| I/P no | Adr

Sign

Description

ZZ2zZ2Z2222
w
w

Pitch error compensation
point numbers for the

additional reference points

Input
Limits Increment; Units
0 1023 1 -

For pitch error compensation each additional reference point must
coincide with a compensation point whose number would be entered
in this group of machine data. The machine data are exactly

analagous to N240.
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Memory area :Test

Axis no| I/P no | Adr Sign Description
N 320
+ Size of sag compensation
; >
Sllrjng : : In— .
syst.units Input limits crement Ungts
Metric, circular 0.5x153mm 0 127 1 1pm 1073 deg’
: =2
Metric 0.5x10 mm| O 127 ! 10 um
Inch 0.5%10 mm 127 1 10~4 inch
Inch 2x10~5 mm 0 127 1 107> inch

This machine datum states the size of the sag compensation that will
be made at each of the sag compensation points. For more information
section 6.3.2 should be consulted.




System 8 (I/1) 11 - 24 E 9.81
Memory area; Test
Axis no| I/P no | Adr Sign Description
N 321
N 322 Sag compensation point number
N 323 + for main reference point and
N 324 for additional reference
N 325 points
N 326 3 —»
N 327 .
N 328

If sag compensation is being used the main and additional reference

Input

Limits Increment Units
0 1023 1 -

points must coincide with compensation points whose numbers are
entered into these machine data, N321 being for the main reference
point and N322 to N328 for the additional reference points if they

are being used.

These machine data are exactly analagous to N240 for pitch error

compensation.




System 8 (I/1)

Memory area:Test

11

E 9.81

Axis no| I/P no | Adr Sign Description
" | w o329
+ Distance between sag compen-
sation points
—»
suring Qs In- .
syst.units Input limits Srement Units
Metric, circular 0.5x163mm 0 32000 1 10pum 102 deg
. -2
Metric 0.5%10 mm| 0 32000 | ! 100 pm
Inch 0.5%10 mm| O 32000 [ 1 1073 inch
Inch 2%x10=5 mm| ¢ 32000 1 1074 inch

-

This machine datum states the distance between sag compensation
points, and is described in section 6.3.2. ‘
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Memory area: Test

11 - 25a

E 9.81

Axis no{ I/P no | Adr Sign Description
N 345
+ Minimum feedrate for
contour monitoring
: ' &>
suring . In- .
syst.units Input limits crement Units
Metric, circular |p.s5x10°mm| © 15000 | 1 Tmm/min, 1deg/min
Metric 0.5%10 “mm 15000 1 10 mm/min
' =7
Inch 0.5x10 mm 6000 1 0.1 inch/min
‘ Inch 231072 mm| o 6000 | 1 0.1 inch/min

The contour monitoring will be inactive below the feedrate entered
into this machine datum. The usual value of the datum is zero,
that is contour monitoring always active. Please see section 6.2.8.
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System'8 (I/1) 11 - 25b

Memory area:Test

Axis no| I/P no | Adr Sign Description

N 346
Tolerance band for contour
monitoring

s 1V

Input
Limits Increment] Units
0 15000 1 -

This machine datum states the tolerance for the contour deviation.
The tolerance band as a dimension is calculated by the control

thus:

. _ N346 x 163

Tolerance band = (kV % _7000) . um
Where: .
N346 = Contents of machine datum N346
(kv x 1000) = kv factors observed in Test N850 to N859
eg N346 = 1000 o

(kV x 1000) = 1200 m—/{m
_ 1000 x 163 _
Tolerance band = - 1700 = 136 pm .

If the value zero is entered the control will automatically
assume a-- value of 2000.
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Memory area:Test

Axis no| I/P no | Adr Sign Description

N 347

Gain factor for spindle
position control loop, M19

N

Input

Limits

Increment;

Units

0 10000

r.p.m/360°

Recommended value is 200.

If orientated spindle stop (M19) is being implemented, this
machine datum stipulates the gain of the feedback loop which

controls the orientation of the spindle.
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Memory area: Test

11 - 25d

E 9.81

Axis no| I/P no

Adr

Sign

Description

N 348

In;poSition tolerance for M19

V

When orientated spindle stop is being used the signal

Input

Limits Increment Units
0 1000 1 1/11 deg.

"Position

reached" will be issued to the interface as soon as the actual
position of the spindle has reached the required stopping posi-
tion plus or minus the tolerance given in machine datum N348.
The minimum tolerance that may be entered is one increment of
the rotary encoder. One increment corresponds to 360 degrees
divided by 4096 pulses.
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Memory area:Test

11

- 25e

E 9.81

Axis no

I/P no

Adr

Sign

.Description

N 349

Spindle stop hold time

M

Input

Limits

Increment]

Units

0 16000

1

ms

The time value entered into this machine datum is the delay time
before the spindle regulator enable signal is taken away after -
the spindle has reduced its speed to zero. This is to prevent

the spindle.drifting out of position once it has stopped.
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Memory area:Test

11 - 26

E 9.81

Axis no| I/P no | Adr Sign Description
N 350
+ Destination approach speed
—
S
suring . In- .

syst.units Input limits crement Units

Metric, circular |p,5x10°mm| O 15000 1 imm/min, 1deg/min
. -2 .

Inch 0.5x10 mm| O 6000 1 0.1 inch/min
Inch 2x1073 mm| o 6000 1 0.01 inch/min

The speed entered into this machine datum has two roles:

a) When operating from a programme and the machine is approaching

its destination point this is the speed with which that destina-

tion point will be approached. The speed should be chosen so
that the machine comes gently into position.

b) In the mode "machine referencing", as soon as an axis meets the
leading edge of the reference point switch it will brake from
the speed shown under "F" in the display mode "REF" to this
destination approach speed. More information can be found in
the "Interface description part 2" section 2.9.5.

If an integrated P.C. Interface (eg S5-150) is being used, to allow

for the cycle time, the destination approach speed should not be

greater than 200

mm/min.

‘:_\‘
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Memory area: Test

Axis no| I/P no | Adr Sign Description

N 351
+ Frequency of the signal

*SERVO ENABLE

Vi

Input

Limits Increment Units
0 15000 1 1 ms

This machine datum is helpful when a direct measuring system is
employed (eg Inductosyn). It may be that some slackness exists bet-
ween the table and the slides, as a result of which the table de-
velopes a low frequency oscillation (period 1 to 5 seconds). To
overcome this, the signal *SERVO ENABLE would be a sguare wave °
signal rather than a d.c. level. The period would appear as follows.

1
*SERVO ENABLE

0L » time

A
B

Set by machine datum N351.
A fixed time of between 10 and 20 ms

It n

Additionally the interface would be buiit so that when the signal
*"Servo enable" was not present the integral part of the speed
amplifier would be short circuited.

If the value of N351 is zero the feature is inactive, if the
feature is used, the recommended value is 15000 ms.



LR Al
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Memory area: Test

Axis no| I/P no | Adr Sign Description
N 352
+ Externally activated creep
speed
S O
suring .. In-

syst.units Input limits crement Units

Metric, circular |o.5¢10°mm| © 15000 1 1mm/min, 1deg/min
. -2 .
Metric 0.5%x10 mm| O 15000 1 10 mm/inch
-4

Inch 0.5x10 mm 0 6000 1 0.1 inch/min
Inch 2x10~5 mm 0 6000 1 0.1 inch/min

As long as the input signal "Creep speed external" Test N4 A12 bit 7
is active, all movements of the axes will be carried out with the
speed entered into this machine datum, regardless of operating mode.

If the signal "creep speed external" becomes active just before the
end limit switch then the speed should be chosen low enough so that
the axis can stop virtually immediately after the end limit switch
rather than going right on to the emergency stop switch.
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Memory area:Test

Axis no| I/P no | Adr Sign Description

N 353
+ Delayed activation of
position monitoring

Input

Limits Increment Units
0 32000 1 1 ms

The usual value is 400 ms. The datum is active in the following
instances:

1.

When an axis has reached its end position after a movement,
the "stationary in-position tolerance" i.e. Test N110-N119

- will only become active after the time set in N353 has elapsed.

The time should be large enough to allow the largest expected
following error to reduce to zero.

After the "emergency stop" circuit has been activated, or any
other condition that leads to the axes being immediately braked
to zero, the time specified in the machine datum N353 will
elapse before the servos are disabled.

When the interface disables the servo of a moving axis, the
"stationary in-position tolerance" will only become active
when the time given in N353 has elapsed.
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. Memory area: Test

Axis o] I/P no | Adr Sign Description

N 354
. + Fault trigger level for
command value

VOO WN -
n

10

Input
Limits Increment Units
: _1ov
0 8192 1 1 Velo = 8192

This machine datum is a fault trigger level of the command value
to the servos. Alarm 102, 112 etc. to 212 will be issued depending
upon which axis is involved. The value may be as low as but no
lower than the values entered into the machine data N140-N149.

The relative magnitudes of the machine datumrelated to command .
value. are as follows:

, Increasing number of Velos or corresponding feedrate

N354 (Velo) Fault trigger level
+ N140-N149 (Velo) Max. command value to servos

+ N130-N139 (mm/min) Max. feedrate
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11 - 30

E 9.81

Memory area: Test
Axis no| I/P no | Adr | Sign Description
N 355
+ Arc end point tolerance
; &>
suring o In- :
syst.units Inputy limits crement Units
Metric, circular 0.5x163mm 0 32000 1 1 um, 1073°
=2
Metric 0.5%10 mm 32000 1 10 pm
Inch 0.5%x10 mm 32000 1 10-4 inch
Inch 2%10~5 mm 0 32000 1 1073 inch

This machine datum is important in circular interpolation. The value
entered into the machine datum forms a tolerance window about the

programmed end point. If the programmed arc never enters the tole-
rance window alarm 308 will appear

L=
N355

N355

»

4

End point

¥“Actual arc

N3

N355 I |
e

55

+End point

Actual arc

Here the ac
the toleran
end point.

tual arc completely misses
ce window surrounding the

The check as to whether the actual arc will enter the tolerance
window will be done by the control before the arc is started.
The arc will only be started if the result of the check is
satisfactory.
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Memory area: Test

Axis no| I/P no | Adr Sign Description

N 356
CRC at corners, threshold
for the insertion of an arc

I S

suring P In- .
. syst.units Input limits crement Units
Metric, circular 0.5x153mm 0 32000 1 {um 103 deg.
. -2
Metric 0.5%10 mm 0 32000 1 10 pm
Inch 0.5x154mm 0 32000 1 104 inch
Inch 2x10~5 mm| o 32000 1 10™° inch
—t
— — —F b
Suatannuy AN I
Cox N N
) N —+—.—2 Path of cutter centre

mn

Ty = Workpiece contour
If, in the above diagram the value of "qﬁ or "b" is above the
value of the machine datum N356, then tHe centre of the cutter
will describe a small arc, centred on the corner, x, at the work-
piece contour, to get from point A to point B.

The recommended value for N356 is from 10 to 50 pm.
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Memory area: Test

Axis no| I/P no | Adr Sign Description

spindle | N 357

|+

Drift compensation for spindile

o3 2 ' &>

. . Input

Limits Increment Units
) _ 10Volt
0 1000 1 velo = —8—19—2—

This machine datum is used when the spindle speed is issued
directly by the N.C. as an analogue voltage. The drift should
be adjusted such that with a small command speed, in each di-
rection, the actual spindle speed is the same.
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Memory area: Test

Axis no{ I/P no | Adr Sign Description

Spindle | N 358

Lot Spindle speed tolerance

| ' Za

o In- .
t
Speed range Input limits crement Units
1 - 999 rpm 0 9999 1 1 rpm
0.1 - 999 rpm 0 9999 1 0.1 rpm

This machine datum is used when the analogue spindle speed faci-
lity is being used and a pulse coder is attached to the spindle.

The machine datum represents a tolerance above and below the
programmed spindle speed and so long as the actual speed lies
within this tolerance the output signal "spindle speed correct"
Test N7, A10 bit 5 will be present. This signal will, for instance,
only appear when the spindle has speeded up from rest to the
programmed speed.

If the actual spindle speed is on the top side of the tolerance

the signal "Spindle overspeeding" will be issued, Test N7, A10,
bit 6. .

This signal ("spindle overspeeding") could be used in the inter-
face to disable both the spindle and the axis drives.

The units of the machine datum are either r.p.m. or r.p.m times
10~1 depending on whether Test N436 bit 6 'is a zero or a one.



System 8
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Memory area:Test

11 - 34

E 9.81

Axis no

Adr

Sign Description
Spindle | N 359
N 360 E Speed limit for up to
N 361 six gear ranges
N 362
N 363
N 364 | S {EE;>

P In- .
t
Speed range Input limits crefent Units
1 - 9999 rpm 0 9999 1 1 rpm
0.1 - 9999 rpm 0 9999 1 0.1 rpm

Each machine datum gives the spindle speed that will be reached,
in the respective gear, when the command voltage to the spindle

is 10 Volts. N359 corresponds to gear range 1, N360 to gear
range 2 etc.

The input signals for the gear selection are in Test N4 A12
bits 4 to 6.
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Memory area:Test

Axis no| I/P no | Adr Sign Description

Spindle

Speed-up time for each gear

369 . |
370 | s e

Z2z2222
w
(o))
~1
+

Input
Limits Increment Units
0 32000 1 4 ms B

With these machine data a spindle "ramp-up" or "speed-up" time for
each gear range can be selected. The time (in milliseconds) entered
is the time required for the spindle to go from zero to max1mum
speed in that gear, divided by four.

e.g. In gear range 1, the acceleration time is 400 ms, then N365
will be set to S100.
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Memory area: Test

11 - 36

E 9.81

Axis no| I/P no

Adr

Sign

Description

Spindle 371

372
373
374
375
376

ZZz2z2z222

Second speed up time for
large inertia

O

Input

Limits Increment] Units
0 32000 1 4 ms

These machine data are treated in the same way as N369 to N370.
They are provided so that each gear range can also have a second

speed-up time if necessary (eg if a very heavy workpiece or tool
were mounted in the spindle).

This special speed-u

P time is activated via the input signal

Test N4 A12 bit 3 "*second speed up time".
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Memory area: Test

Axis no| I/P no | Adr Sign Description

Spindle| N 377

+ Minimum mbtor speed for
spindle

s 2

Input

Limits Increment] Units
0 8191 1 : =10V
1 Velo 8793

This is the minimum spindle motor speed. Even running of the spindle
motor can be guaranteed down to this speed. This machine datumalso
has implications for constant cutting speed; if the radius is be-
coming larger then the spindle motor speed will not reduce below

the value in this machine datum.

Input is in units "VELO" e. g, if the maximum and minimum motor
speeds were 3500 rpm and 50 r.p.m. respectively then the value
of N377would be calculated so:

® _ 50

To arrive at the correct value of minimum motor speed, the wvalue
0 should be initially entered. The spindle should be started in
its lowest gear range at the lowest speed. This corresponds to

the lowest motor speed. The motor speed can be read off in Velos

in Test N910 and this value, disregarding the sign, entered
into N377.

= 117
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Memory area: Test
Axis no| I/P no | Adr | Sign Description
Spindle | N 378
+ Reduced spindle speed for
M19 approach
S O

N 436 Spindle spee . In— ]
bit 6 range Input limits crement Units

0 1 - 9999 rpm 0 9999 1 1 rpm

1 0.1 - 9999 rpm 0 9999 1 0.1 rpm

‘When orientated spindle stop M19 is being used this is the
spindle speed with which the final orientation will be approached.
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Memory area:Test

AxXis no| I/P no | Adr Sign Description

Spindle | N 379

.+ Pendle speed

. —»()

Input

Limits Increment Units
_ 10V
0 8191 1 1 Velo = 8192

When a gear change is being made this is the speed at Wthh the
spindle motor will pendle whilst the gears are engaged.

The speed-up time (N365 etc) will be ineffective

when the cears are being engaced and the current limit of the
spindle drive should be reduced. The pendle action will be ini-
tiated when the N.C. receives the input signal "Spindle pendle",
Test N4 A12 bit 2.
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Memory area: Test

11 - 40

E 9.81

Axis no{ I/P no | Adr

Sign

Description

N 380

Time constant for gentle
deceleration

1V

Input

Limits Increment] Units
0 32000 1 1 ms

When an axis is braking from rapid traverse for the approach to
the destination point. The deceleration curve can take the form
of a decaying exponential as shown in the diagram.

A

Rapid traverse
speed

N350
Destination
approach —

speed

A & B »

>t

Time A: Deceleration according to machine data N120 etc.

Time B: Deceleration via an exponential function with N380 as the

time constant.

This feature could belused'fon example, if it were necessary to
have all the mechanical drive parts, gears, belts etc, de-stressed
at the final positioning. To arrive at the best value for the

machine datum the following rule of thumb can be used

100

N380 = — to N380 =

4 a

100
a

- where a is the acceleration entered in N120 is ms—z;
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Memory area:Test

Axis no| I/P no | Adr Sign Description

N 381 |. A
+ Redundant push buttons on
operators panel
—»
S

This machine datum re
of the redundant push

It is determined at the first commission
programme (see Diagnostic manual)

Input

Limits Increment] Units
0 32000 1 -

presents the sum of the identification numbers
buttons on the operators panel.

.

ing using the diagnostic
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Memory area:Test

Axis no| I/P no | Adr Sign Description
1 N 383
2 N 384

Max. pull back distance
for tool change

I+

swsiﬁiggs Input limits gggment Units
Metric, circular |o, 5x10°mm 0  b9ggggy 1 Tum 1073 deg
Metric 0.5x10°mm| o0  P999999 1 10 pm
Inch 0.5%x10" mm 0  p999999 1 1074 inch
Inch 2x10=5 mm| o  P999999| 1 10~5 inch

These machine data only apply to the 8T and Sprint 8T. When the
todl change - - cycles are being used (eg L92),the values
of the clearance parameters are limited by these machine data.
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Memory area:Test

Axis no| I/P no | Adr Sign Description

N 385 nd
’ 2 software limit switch
in direction X negative

|+

OWOJAUT&WN-

10
11
® | |
suring A In- .
syst.units Input limits crement Units
Metric, circular 0.5x153mm 0 9999999 1 Tpm 103 deg
. -2 -
Metric 0.5x10 mm 0 9999999 1 10 pm .
Inch 0.5%x10 mm| O |9999909| 1 10™% inch
Inch 2%10=° mm 0 9999999 1 10'—5 inch

Onl§‘applicable‘£o 8T énd Sprint 8T

The 204 software limit in X minus, which is actuated via the

signal "2nd goftware limit active" (Test N4 A10 bit 7), should

be set before the 1St software limit. It could be used for
. example if the tail stock were up.
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Memory area :Test

11 - 44

E 9.81

Axis no| I/P no | Adr

Sign Description
N 387
N 388 + Clamp danger area

Vi

Input
Limits Increment Units
0 32767 1 mm

There are three working zones, A, B and C.

Area A: Braking area: This area is set by the braking ability of
the axes, that is,
into machine datum N387.

it is a fixed value and is entered

Area B: Clamp area: This is the area in which, due to the possi-
bility of a collision between the clamps and the punching
head, the axes will travel with the reduced speed entered

in machine datum N130.

Area C: Safe area: In this area the axes will move with the pro-

grammed speed.

r X+
' /

el

Clamps

el

b [

g

=

/_\_/-\/\_./d

Area A =

a0 1 > w

Darger area

.

Punching head

—_ Area A + B
= N388 (eg 200 mm)

fixed wvalue

= 75 mm
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. Memory area :Test
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Axis no|{ I/P no | Adr

Sign

Description

N 389

Maximum nibbling acceleration

v

Input

Limits Incrementy Units
0 32767 1 ms2 x 10”7

The machine datum states the maximum permitted acceleration of
the axes when nibbling has been programmed.
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Memory area:Test
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Axis no| I/P no | Adr

Sign

Description

N 390

Settling time for M22

IV

Input

Limits Increment] Units’
0 127 1 ms

The time for which the drive is enabled in the nibble mode M22

can be reduced with this machine datum so that at the end of

the movement the axis has a little time to settle.

\

N390 = 0 ms

tFR = measured drive

enable time

N390

FR

tB ms
tppt = top -t

-~
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Memory area: Test

Axis no| I/P no | Adr Sign Description

N 391

Settling time for M24

i ——»Q

Input

Limits Increment] Units
0 127 1 ms

The time for which the drive is enabled in the nibble mode M24

can be reduced with this machine datum so that at the end of the
movement the axis has a little time to settle.

|
4V'
. N390 = 0 ms
. tFR = measured drive
' , enable time
—p t
! ’ trg {
{
T
N390 = tB ms
tprr = tpgp =ty

. —-—{,;——*%-—-' e

=t

R
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Memory area Test (only 8N) ‘
Axis Input Add- s s
no. o ress Sign Description
N 392 Threshold feedrate for

modified acceleration,

Fax ' <::>>
S —

Maximum feedrate for
modified acceleration,

Frax !
S ~

N 394 Acceleration at threshold
feedrate,

Bhin //

N 395 Acceleration at maximum
feedrate,

Bhax //\\\
S

N 393

Input

limits incr. Units

5 32767 : m/min x 1072 or
, m/s2 x 10-1
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‘ With programmed GO1, unless nibbling is also programmed,
the acceleration is altered in direct proportion to the

x' Bmin’ Frax’ Frin
define the area of operation of this modified acceleration.

o SR D A S

programmed speed. The machine data Bma

i
m/min 1 _ ‘ v
Speed ' ‘ . i-‘ . . . . ' . 0 v ‘ .
': ' l H o )
! “ : I \ !
4 [} ' .
FmaX N ! ! [ s C : - '——“' ———
et P ;
: -l. L] [ ;‘ . L] . 1
S I R I L. L . . .
o , . o
Tees ed : TR B A
F ' ! . . o . . : . . ‘ . .
‘ min - ! N o
. .i SR SR . .
. ; B [M/s?]
. ' cceleration
Bhin B ax accelera
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Memory area Test

Axis no| I/P no | Adr Sign Description

N 396 '
Clutch engage time after
position reached

’ —»
S

Input

Limits Increment] Units
0 127 1 ms

With this machine datum it is possible to pull forward the point,
in a punching cycle, M25, with E or H after position reached,

where the clutch is engaged. This means effectively the punching
rate can be increased.

command .jst

movement 279 novement
value
/ \ //F-——__———\\______— N396 = 0
' v 4 ' 4 - t
Sé;Ech — . . ‘:_——.L- ..‘_.._.I. . s s -T‘. __- o g o
BERO - 1 L f —
commandAI
value . .
. - * N396 =_n
lst movement 2nd movement rd — e
. 3 movement
/L AT
clutch ‘—_ ‘ B . o ® = 0 .' 1’ ! i . .
"oN” — | e
S mrme—— —— . A !
BERO — T—T-—j K .
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‘ Memory area Test (SN only)

Axis Input .
no. ng. Address| Sign Description
N 397
S Number of strokes/min _6
N 398
S Auxilliary number of 1/
strokes/min
Input
Limits Increm. Units
0 32767 1 Strokes/min

These machine data are stipulated by the machine manufacturer
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Memory area Test (8N only)

Axis no| I/P no | Adr Sign Description

N 399

or nibbling

Multiplying factor for ini-
tial acceleration in punching

Vi

Input

Limits Increment| Units
0 127 1 -

Acceleration at start of movement = 2 x B + (N393) X B

B = normal acceleration




System 8 (I/1) 11 - 53 E 9.81

‘ 11.2

11.2.1

11.2.2

11.2.3

11.2.4

Description of the machine data bits

Name used to represent auxilliary functions
Teta N402 bit 0-3 Normally H

Name used to represent angles N401 Bit 0-3 Normally A

Name used to represent radius, arc or chord
N400 Bit 0-3 Normally B or P

With the appropriate bit combination the button will be de-
fined which is used to call up each of the parameters above.
When that button is pressed the correct letter will appear
in the display. The same allocation of letter to parameter
must also be observed on punched tapes. The names used to
represent the parameters above must not be duplicated with
the names of the axes.

Duration of change signal N400 Bit 4-7
Delay before change signal N401 Bit 4-7
Duration of M02/M30 N402 Bit 4-7

The significance of these machine data bits can best be read
in the interface description.

Nahe uéea‘toireprésent eéch axis (N403-N412 bit 0-3)

The name of the axis will be defined for the button, display
and programming by the allocation of the appropriate bit combi-
nation to these machine data. If necessary, it is possible to
change the letter attached to any button by removing the pla-
stic cover of the button, so that the letter corresponds to the
name allocated to the axis called up by that button.

Axis is present (N403-N412 bit 4)

These machine data bits tell the measuring system which axes
are present on the machine. Gaps in the allocation are per-
mitted, eg Axes 1, 2, 3 may be present, 4 not present but

5 present.
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11.2.5

11.2.6

11.2.7

11.2.8

11.2.9

Circular axis N403-N412 Bit §

If this bit is set the control will automatically execute the
following functions: a) pitch error compensation will be done
over 360°, b) the actual value will be reset to zero after
256 revolutions, c¢) the axis will be programmed in degrees
even if the measuring system or programming of the machine

is inch.

Rounding up to nearest half or whole millimetre or degree
(N403-N412 Bit 6, 7)

If these bits are set, all the programming must be to the
nearest half or whole millimetre or degree. The "INC" mode
does not work and in "JOG" mode the movements will be rounded
up to the nearest half or whole unit.

Reference point in negative ditection (N413-N422 bit 0)

This bit means that the reference point in that axis is
approached from the negative, rather than the positive direc-
tion, and the referencing will start by depressing the minus
direction button, the positive direction button being inactive.

Sign.change of command.value.or.actual value
(N413 to N422 bit 1, 2) -

Command value: This means that, contrary to convention, a

movement in positive direction will be achieved with a nega-
tive command value.

Actual Qélue: This means that the sign of the actual value will

be changed inside the control.

Actual value multiplied or divided by two (N413-N422 Bit 3,4)

These machine data, which find their application normally in
digital measuring systems, can be used to adapt the increment
resolution of the measuring device to the units of the mea-
suring system.
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‘ 11.2.10 Which measuring system (N413;N422 bit 6-7)

These machine data tell the control what type of measurina
system each axis has. If a digital measuring system is being
used the appropriate option must have been ordered and the
machine data bit (N439 bit 7) set.

11.2.11 Noise signal -limiting for actual value (N413-N422, bit 5)

The function of this machine data bit (each axis is alloca-
ted a bit) is to take account of and limit the effects of
noise signals which arise, generally, with direct measuring
systems (Inductosyn, Heidenhain) due to mechanical vibration
of the axis or noise signals induced in the conductors.

. The noise signal monitoring works as follows:
The starting point is that the axis is either stationary or
moving with a constant speed. The actual value will be sampled
at a given frequency. The difference between the actual value
from one sampling point and the subsequent sampling point may
not be greater than 10 um. If the difference is greater than
10 pm the amount by which it exceeds 10 pm will be added to
the contents of a store, called a smoothing store. For exam-

. ple if the deviation were 18 pm, then 8 pm would be added to
the smoothing store. When the contents of the smoothing store
have reached a certain limit (250 p), the actual position
register will be updated by the 250 p and the smoothing store

‘ will be cleared. This correction will be done over one sampling
period rather than spread over several

If, on the other hand, the deviation between samplinag periods
is less than 10 pum (say 4 um) then the amount by which it
falls short of 10 um (ie 6 um) will be subtracted from the
smoothing store (eg initially it had contents of 219, now,
with 6 less, it will contain 213).
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When the command value is altering, that is during acceleration .
or deceleration, the noise signal limiting will only become
active after a small time delay, whose duration is inversely
proportional to the actual kV factor. When the axis is being
driven externally from outside the NC, - though the Ng¢ 1is
keeping track of the motion (in German "Nachfihrbetrieb")

and the noise signal limiting is active, the actual value

display will alter between 0.5 and 1.5 seconds after the axis

has come to rest because of the smoothing store. Furthermore

in this mode, when the command value is altering (ie deceleration/
acceleration) this smoothing store will be reset over one

period and its contents used to update the actual position
register.

The noise signal limiting should be activated wherever direct,
analogue measuring systems are being used.

11.2.11a Auxilliary functions by block pre-select (N423 bit 0,'1)

These data determine if, when the programme is to be started
from a pre-select block, the auxilliary functions, coming be-
fore the preselected block in the programme, should be issued
and, if so, how. The bit combination on page 0-22 gives the

various possibilities.

11.2.12 Auxilliary functions issued before the movement (N423 bit 2)

It is possible to choose, and this choice should be made by '
the machine manufacturer, if the auxilliary functions in any

block should be issured during or before the movements pro-

grammed in that block.

11.2.13 Non volatile offset (N423 bit 3)

This bit means that when the control is switch on and refe-
renced any pre-set offset from earlier work with the control
will remain active rather than be cleared.

11.2.14 Measuring system units (N423 bit 4,5)

The table on page 0-21 gives the bit combination for the
different measuring system units. ‘
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11.2.15 G70 is reset state (N423 bit 6)

11.2.16

This machine data bit defines which dimension system, inch (G70)
or metric (G71), is selected by default if no specific selection

is made in the programme.

Command vélue'zéfo'at‘iihit.éwifcﬁ.(N423 bit 7)

If the interface has been designed such that the position
loop is broken when an end limit switch is activated, this
machine data bit must be zero. If the position loop is not
opened at an end limit switch and the bit is set to a "one"
then as soon as the limit switch is activatedthe command
value will make a step function change to zero and the re-
maining axis movement will be due to the following error.
If the bit is a zero, the command value will ramp down to

. zero when the end limit switch is actuated. This is also

11.2.17

11.2.18

11.2.19

exchaustively described in the interface description.

Tool length by non-programmed axis (N424 bit 0)

When the function G40 is programmed, that is,cancel tool off-
set, and this bhit is set, both the X and the z offset will

be cancelled at the next movement block although that move-
ment block needonly have movement in one of the axes X or 2.

Keep direction key pressed in modes REF, RPS, and INC
(N424 bit 1) - ‘

If this machine data bit is set then the axes will only move,
when the modes REF, RPS or INC have been selected, so long
as the appropriate direction key is pressed.

Ignore offsets with G53 (N424 bit 2)

If this bit is set and G53 is programmed the following will
be rendered inactive

- all zero offsets

preset offsets

G92 offset

DRF (Differential resolver) offset.

This means that in a block with G92 any axis values will be
with respect to the machine co-ordinate system (as displayed
under TE N810).
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11.2.20

11.2.21

11.2.22

11.2.23

11.2.24

Diameter programming (N424): with G90. (b1t 3), with
G92 (bit 4), with tool wear (bit 5)

The machine tool manufacturer makes the choice regarding
these data bits. In special cases they can also be applied
to the Sprint 8M and 8MC.

Difference of two ﬁobi offsets to H-Function (N424 bit 6)

Will be defined later.

With G92 the tool offset or zero offset will not
be taken into account (N425 bit 0-1)

If this machine data bit is not set (i.e. a zero) then any
tool or zero offset will be taken into consideration when

the function G92 is used.
eg N420 G92 X200...LF

Value loaded into Tool offset X = 20.3
actual value register

N425 bit 1
01 3
. 220.3 200

Next "LF" means start (N425 bit 2)'

This machine data bit is important when the programme is
coming from tape rather than memory. The start of the pro-
gramme on tape is normally realised with a "g" sign. If this
bit is set then the control will accept any of the "LF" signs
at the end of each of the blocks as a start command. The tape
can therefore be started at any point rather than only at

the start.

Multipurpose operators panel (N425 bit 3)

This bit may only be set if an integrated PC or bus-coupled
PC is being used (eg S5 interface). The NC operatoi's
panel can then be used also to check the various signals in
the interface (eg STATUS programme). More details can be
found in the interface description. |
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' 11.2.25 Programmable'interfacé breéénﬁ. (I;Jt.lzsib:'i.t 4)

11.2.26

11.2.27

11.2.28

11.2.29

11.2.30

11.2.31

This bit should only be set when an integrated ®C or
external buscoupled PC 4is being used.

Customer's operating panei ﬁfesent'(N425 bit 5)

This bit must be set if the customer's own operating panel
supplements that of the normal NC system. The p.c.b. MS500
must be connected to the operators panel (plug X401). Ma-
chine data bits N431 bit 4-7 also concern this feature which
is described in chapter 7 of the Interface description part 2.

Long cable (ie 50 to 300 m) tooperating panel (N425 bit 7)

. In order to account for any timing delays when a long cable

to the operators panel is being used tliis bit should be set.

External position display (N42€, bit C)

o

This bit should be set if the external position display,
which is connected to the normal operators panel, is being
used. This feature is described in the interface description
part 2, chapter 8.

(Hand wheel accounted) .The differential resolver offset will
be accounted for in the external position display (N426 bit 1)

This bit means that the increments of the handwheel will be

taken into consideration in the external position display.

External position display non-volatile (N426 bit 2)

The co-ordinate values displayed in the external position
display may be with respect to any point the operator choo-
ses. If this offset should remain when the control is swit-
ched off this bit should be set.

Hand wheél present (N426 bit 3,4)

If one hand wheel is present bit 3 must be set, if two are
present bits 3 and 4 must be set.
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11.2.32 Steady speed change (N426 bit 5) .

If, between two consecutive blocks, there is a speed change,
and if this bit is set, then the speed change will be com-
pleted before the start of the second of the two blocks.

speedp‘

; L

1
L o
10th block = 11th block time

A,B represent the speeds programmed in the 10thang 1Tt blocks re-
11.2.33 Key switch must be unlocked for input into (N426 bit 7 spectively.

N427 bit 0-7) ‘

By the appropriate selection of the bits it is possible to

h

secure various sections of data stored in the machine against
undesired alterations.

11.2.34 Data in/out interfaces (N428, N429)

According to what data _ terminals are being used these
machine data bits should be set with the help of the table
on page 0-22. Some examples are contained in chapter 7.

N428 and N429 are allocated to the terminals X103, X104,
respectively, on the MS100.

11.2.35 EIA code for funny a @ (N430) .

In EIA there is no function code for @ so a bit pattern must
be selected to define @?. The normal pattern is 01101101.

11.2.36 Programmable interface address list number (N431 bit 0-3)

Thése machine data bits are selected according to the table
on page 0-23., It is only applicable if an integrated PC is
being used.

11.2.37 Number of bytes to service customer's operating panel
(N431 bit 4-7)

The number stored in these machine data bits (see table on

page 0-23) will depend on the number of buttons, switches, ‘
indicators etc. that are incorporated into the customer's

operating panel.
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. 11.2.38 Which axis is parallel to fourth axis (N432 bit 0-3)

11.2.39

11.2.40

11.2.41

11.2.42

11.2.43

11.2.44

11.2.45

These machine data bits are only active for the Sprint 8M
(see also Interface description part 2 section 2.9.13 and
8MC/8M programming instructions section 3.5.1).

Which axis for constant cutting speed (N432 bit 4-1)

These machine data bits define for which axis the feedrate
is to be modified to produce constant surface speed. For 8T
and Sprint 8T the input is 0001. ‘

Number of master axis for slave axis (N433 bit 0-7)

To be defined later.

Slave axis settling time N434

To be defined later.

Sag compensation (N435 bit 0-7)

The table on page 0-23 gives the bit pattern. Sag compensa-
tion is described in section 6.3.2.

Spindle speed double (N436 bit 0)

To be able to realise double the normal maximum spindle speed
allowed by the spindle encoder, a spindle to encoder gearing of
2:1 could be included. This machine bit would ensure the
necessary doubleing of the pulses from the encoder. With this
feature the maximum speed would be 9999 rpm or 999.9 rpm.

Change sign of actual value from spindle (N436 bit 1)

This change of the sign of the spindle actual speed value
will be taken into account in such things as the display and

monitoring.

Pulse check active (N436 bit 2)

This bit activates the monitoring of the spindle position loop.
The signals A, A, B, B, Z and 2 will be monitored (does not
apply to MS200, MS300).
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11.2.46

11.2.47

11.2.48

11.2.49

11.2.50

Units of speed (spindle speed in 0.1 rpm N436 bit 3) ‘

With this bit set, the units of spindle speed are not r.p.m.
but r.p.m X 10”1

eg. For 99 r.p.m S990 would be programmed.

The spindle speed displayed will be correct (99 r.p.m.) and
the monitoring will automatically take account of the times
ten factor. The maximum speed with this bit set is 999.9 r.p.m.

MS230, MS250 extended speed range (N436 bit 4)

If either of the p.c.b.'s MS230 or MS250 is being used the
speéd range can be extended to 9999 r.p.m. without any exter-

nal modifications, such as gears.

Sync. pulse. Specialized thread syhchronisation (N436 bit 5)

With this synchronisation the hardware zero marker will be

directly evaluated.

Example: With external null marker shift via the interface
the thread synchronisation can be influencéd.

Firm mainly using the facility: Wohlenberg, Hannover.

Internal oriéntated spindle stop (Mﬁ9) (N436 bit 6)

If the bit is set the function "M19" will be issued in the

control via S-analogue. If the bit is not set "M19" will

only be issued to the interface (see Interface descrip-

tion Part 2, section 2.6.18). M19 can only be used in the ’
automatic mode. The polarity around the spindle position loop

must be correct (ie. clockwise rotation of the spindle must

produce a positive actual spindle speed).

2 Decades tool offset numbers (N437 bit 0)

Only applicable to 8T and Sprint 8T.
According to the machine builder's wishes the tool offset num-
ber can be 1 or 2 decades. in which cases the highest offset

numbers will be 9 and 32 respectively (see programming manual

section 4.3).
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11.2.51

11.2.52

11.2.53

11.2.54

11.2.55

11.2.56

Machine data loaded (N437 bit 7)

This machine datum is the "go ahead" for the interface to
execute its normal operating programme. It should be checked
that machine datum N425 bit 4 is correctly adjusted.

N438, N439

These machine data are to activate each of the various options
assuming that the option has been purchased and installed.

Amplitude correction for analogue measuring system
(N440-N451 bit 0-5)

These machine data are impoxrtant for resolver or Inductosyn
applications. See section 6.4.

Rotor signal monitoring (N440-N451, bit 6-7)

These machine data are important for resolver or Inductosyn
applications. See section 6.4.

Master/Slave axes (N452-N457 bit 0-1)

The numbers of the master and corresponding slave axes are
entered here according to the table give on page 0-23.

The activation of the master/slave operation comes from an

interface signal (Test N4 A15 bit 0).

The programmed axis is the master axis and the slave will
follow the movements accordingly.

Example: 2 axes are programmed and for both the master/
slave operation is selected, as far as the control
is concerned, this is 2-D interpolation.

Axis swop (N450 bit 0-7)

To be defined later.
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11.2.57 M17 not issued (N425 bit 6) .

M17, end of subprogramme,will not be issued as an M function
to the interface, thereby saving a little time. M17 must
however stand in a blodk by itself and the signal "Fixed
cycle inhibit" (Test N4 A13 bit 6) must be active.

11.2.58 Corners taken gently (N437 bit 1)

This machine datum prevents the feedrate changing suddenly
at corners on the contour. It would be typically applied
on a lathe where small radii. are programmed and a the tool

radius is large relative to the programmed radius.
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12,

12.1

12.2

12.3

12.4

Engineering panel of the SINUMERIK System 8

The engineering panel is an integral part of each control,
and is activated by setting the service switch to the 4th
position from the top.

Prerequisites for operation of engineering panel

Uses of the engineering panel

Principles of operation

3.1 Activating the engineering panel
3.2 Display
3.3 Breakpoints

List of the various commands

4.1 Service switch

4.2 Stop command
3 Display and modification of memory contents
4.4 Display and modification of register contents

4.5 Setting a breakpoint

4.6 C.P.U. number

4.7 GO command

4.8

Single step command
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12.1

12.2

Prerequisites for operation of engineering panel

To be able to use the engineering panel the computer must be
in working order (C.P.U., memory, input/output boards), so
must the operatort panel and the communication link between

computer and operator§ panel.

Uses of the engineering panel

- Display of, and, in the case of RAM data, alteration of

contents of memory .
- Display and alteration of contents of registers.

- Setting breakpoints (at both programme addresses and
addresses in the data area) .

- Starting and stopping the programme .

- Single step mode with display.

Principles of operation

Activating the engineering panel

As soon as the CPU notices that the service switch is on
position 4, it will run through the engineering or super-
visory programme, in which only certain of the push buttons
continue to be active. When the engineering programme has
been selected and the CPU is running,data can be displayed
(1 word at a time) and altered, breakpoints can be set and
activated. In the halt condition the C.P.U. runs around a
loop in the engineering programme, in which all interrupt
levels are blocked, waiting for commands from the operator.
The halt condition can be realised as follows:

- c7oP command (= A stop in the engineering programme) .
- A break point being reached‘f A gsTop due to NMI at any

point in the programme

- NMI button
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‘ The "sTOP" condition will be shown in the display as follows:
Display
]
' H

If the_progra@med is stopped with an interrupt (NMI or single
step) the contents of all the registers will be maintained,

so that the programme can be restarted from that point.

After the programme has stopped (due to NMI or single step)
the contents of all registers can be displayed and altered.

The proagramme can be restarted with a GO or STEP command.

. Characteristics of the "STOP" condition "H":

- CPU's are ready for input commands and are now waiting
in the engineering mode.

- The interrupt flags of all CPU's are cleared (Interrupts
will be ignored).

- CPU's can be either on the NMI level or on the lowest
level.

- Register display
IM = 80 xx CPU is on the NMI or single step level, the
display shows the present state of the regi-
_ ster
"" or
IM'= 00 xx CPU is on the lowest level. The display shows
the state of the register at the last break-
point or single step, rather than the present
state of the register. In this condition
"Single step mode" is not possible.

- Registers are not displayed when the "STOP" condition has
occurred due to the [ % |button his being pressed
or because the CPU is in "Signle step mode" in the enginee-

ring programme ("H" stop in level B).
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12.3.2 Display .

12.3.3

When a programme is running in the engineering panel mode it
will service the display in the normal fashion, only the gth
line at the bottom will be dedicated to the engineering
panel. If the programme stops and the CPU is waiting in the
engineering routine, the entire display can be used to dis-
play the contents of the registers.

Breakpoints

If the processor is required to stop at a particular pro-

gramme address, an address which is to be found in the ROM

area, the CPU will be stopped with an interrupt when the

required address appears on the address bus. ' ‘

To increase its speed 8086 has a buffer store which acts like
an instruction queue. The instruction will be executed some
time after it was read in. According to the lengths of the
instructions in the queue the processor could stop anywhere
between one and five instructions tooearly. If’ the queue is

empty, that is the execution times of the instructions were

guite short, the processor may only be able to stop one in-
struction too late.

Because of this it is not possible to determine after an NMI
if the processor has stopped before or after the desired

address. .

Example of fault

Programme 1is being worked through
command by command

XOR Ax, AX
JMP MARK 2
MARK 1:

Breakpoint ———-—» MOV Ax, VAR 1

MARK 2
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|

’4 The processor fetches the MOV command before it has executed
the jump command preceeding it, and immediately stops, al-
though the MOV command is not due to be executed (due to
JMP MARK 2). By checking the address in the display at which
the processor has stopped the operator can see if the stop
has occurred at the required address or not.

If the breakpoint is set at an address to be found in the
data area the processor always stops after the corresponding
command has been executed.

The reading in of op-codes is done word by word, ie. only even
numbered addresses will be issued. If the breakpoint is set

‘ on an odd-numbered address the bit A0 of the breakpoint re-
.gister must not be set. '

If the breakpoint address is the destination of a jump, the
processor will issue A0 (ie. A0 must be blocked via the hardware) .

If the breakpoint occurs at an access to the data memory, bit
A0 will still be zero since the addressing is done word by

word.

If the breakpoint is set at an access to a single data byte
(eg. Flags) bit A0 must be set.

A0

o =

Breakpoint register

0 Trigger at a word or byte with an even numbered address

1 Trigger at a data-byte with an odd numbered address.

21 20 19 18 17 16 15 14‘13 21110 9 8 7 6 5 4 3 2 1 0

. -
—
Address lines A0 to A18 to
comparator
A0 Enable
Write trigger
. NMI Enable
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The break point register can be set whilst the programme is .
running. The NMI Enable bit can be set when the command is
entered or with the breakpoint push button (this push button
is to be found on the operators panel just above the service
switch). Even when the normal system programme is running
this breakpoint pushbutton is still active. A breakpoint

can therefore be activated although the service switch is
not set to "Engineering panel". The interrupt thus produced
stops the programme and starts the.engineering programme.
Engineering panel commands can be entered (without setting
the service switch to "Engineering panel”).

"Non maskable interrupt" (NMI) is used to prevent the masking .
or ignoring of a breakpoint interrupt.

The NMI can also be made using the NMI button on the MS100,
regardless of whether a breakpoint has been set.

The NMI sets a flip-flop which will be cleared once the
Interrupt-Service routine has been completed. After the pro-
cessor has been stopped by an NMI the CPU number and the
programme address (CS- and IP-Register) of the next command
due to be executed will be shown in theeighth 1iﬁe of the

display.
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12.4 List of the various commands

Each command must be issued to the control by pressing the

button.

In the following description of operations information or da-
ta inbrackets is optional[}a i] .

12.4.1 Service switch - Put to position 4, "Engineering panel"”
- Programme will run on
- Display will be serviced as before
- Only engineering panel commands can be
entered.

12.4.2 STOP command - The 3 CPU's will stop in the engineering

routine by pressing

12.4.3 Display and modification of memory contents

E'\_d_-_l Display will be thus:
s s ss~-0o000-dddd
L—'V——’ ~ ~ / L ‘(g

Segment Offset Data
After M has been entered the address (segment and offset)
and data of the last M command will be displayed.

- The segment address can be altered by entering
[:] with the new segment address and then |[LF|.

- The offset address can be altered by entering
[é] with the new address and then [LF|.

- The data can be altered by entering
and the new data (input is by words - high byte -
low byte) and then |[LF} .

- The offset address can be incremented by 2 (ie. to display

the next data word) by pressing the |LF|button. The data

can then be modified as just described.
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12.4.4

- The M command will be terminated if any button other than
those mentioned above are pressed or if the command termi-

nate sequence is used.

When the offset or segment addresses are being altered care
must be taken that during the change the control doesn't
"see" any address it cannotaccess and thereby stop. Under
this condition the control can only be restarted with hard-

ware reset.

Display and modification of contents of registers

- Display all registers

EYRE

- Particular register display and alter

n =Register number.

After the|X |command has been made the register code and con-

tents will appear in the bottom line of the display. At this
point the contents of the register can be altered or the next
register be displayed by pressing the Eiﬂ button.

Register numbers:

AX : 0 Accumulator

BX : 1 Base register

CX : 2 Count register

DX : 3 Data register

SP : 4 Stackpointer

BP : 5 Base pointer

SI : 6 Source index

DI : 7 Destination index
CS : 8 Code Segment

DS : 9. Data Segment
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. SS : A Stack segment
ES : B Extra segment
IP : C Command pointer
FL : D Status flag
IM : E Interrupt mask register

12.4.5 Setting a breakpoint

The stop address consists of a segment address (code- or
data segment) and an offset address. Additionally if the
breakpoint is set at a data cell, it should be specified
whether the halt should be made at a byte at a - WRITE -
or at a - READ or WRITE ~. The breakpoint can be activated
. with the setting command or, after the service switch has
been moved to position 4}: with the activating pushbutton
adjacent to the service switch.

5 [0 TG e

Offset Adr Data Write
byte Active

Segment Adr

After the breakpoint has been reached the comparator will be

made inactive

FE E
e B

activate again

Display of the breakpoint
and control bits

12.4.6 C.P.U. Number

[ ] LF CPU Nr 0 Master

1 Slave 1 (Interpolation)

2 Slave 2 (Servo processor)

display and modification
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To select a C.P.U. other than the one already being assumed
by the engineering panel, the appropriate number must be

entered in |n | .

Memory, Register, Breakpoint and Single Step commands all
apply to the CPU selected by the numbers 0, 1, 2. All other
commands apply to all CPU's.

12.4.7 GO command. Start command for simulation

M &

lap counter

The engineering panel routine will be left and the programme
continued from the point at which it was interrupted by the
NMI or Stop command, or at a different address if the instru-
ction pointer (and maybe code segment register) have been reset.
All three CPU's will continue to run until a breakpoint gene-
rates an NMI.

With the "lap counter" a certain number of times past the
breakpoint can be made, up to the number in the lap counter
(0 corresponds to one lap).

When the lap counter number has been reached the CPU's will
be steopped and the address displayed.

If no breakpoint has been set, the CPU's will run until a stop
command is entered.

If the command is entered and subsequently the service
switch moved from 4 to 1 the system will transfer to its
normal mode.
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. 12.4.8 Single step command

In this mode one step corresponds to one command.

5 ] B
Stop counter

The C.P.U. to be tested is selected as described in section
12.4.6. The C.P.U. will restart at the point of interruption
by an N.M.I, or at the address written into the instruction
pointer. After each command has been executed the CPU stops.

Each step is made by pressing the |LF} button.

A prescribed number of steps that should be executed before
‘ the next stop, can be entered into the "step counter" shown
above, (0 corresponds to one step).

After each step or number of steps, if the step counter is
being used, the current programme address will be displayed.
CPU- s sss=0000

———— | S————
CS Reg. IP Reg.

If, in the single step mode, a higher priority interrupt
comes before the command is executed the C.P.U. will go to
the higher level and execute the single step interrupt routine.

12.4.8 Special points to note with single-step-mode

higher level

Interrupt —

—____—j7 CPU stops on
—_“fT— —

> higher level

i
I
[
J

Test programme in single step mode
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If an IRET command should be executed and an interrupt comes

with a higher priority than the original level, the processor

will jump into the new interrupt routine and will not execute

the single step interrupt routine.

—>The pre-selected CPU continues running a2lthough the

other CPU's are in the stop condition.

——> When using single step mode it is best to mask the

other interrupt levels.

Example:

Levels, which should be disabled, should have a 1 in the intér-

rupt mask.

eg. Only'interrupt 5 should be enabled

2

1

0

Bit | 7]6| 5|43
’ 011141

1

IM must be set to DF Hex.

this corresponds to

hexadecimal DF




