l A R T I s A N® Full-service, independent repair center
with experienced engineers and technicians on staff.
‘ e HLNSIEER R OUR We buy your excess, underutilized, and idle equipment

along with credit for buybacks and trade-ins.

YO U r defin il.ive SO U rce sgl;zzﬁﬁqﬁ:;gnj:rii:ic:l?s exactly as you specify.
for quality pre-owned
e Critical and expedited services ¢ Leasing / Rentals / Demos

eq ul p men 1- * In stock / Ready-to-ship * ITAR-certified secure asset solutions

Expert team | Trust guarantee | 100% satisfaction

Artisan Technology Group

(217) 352-9330 I sq|es@qrﬁsqnfg,com I Qrﬁsqmg_com All trademarks, brand names, and brands appearing herein are the property of their respective owners.

Find the Fanuc / Hitachi A87L-0001-0105 at our website: Click HERE


tel:2173529330
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https://artisantg.com
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Cable J210 - J214 Connection diagram

10/11/100/110 control unit Digital servo amplifier
CV21/CV22/XV21B/CV22B CN1

MR-20RF MR-20RM

1| +PWMAn gl IRn 141 *PWMDn 1| *PWMAN gl IRn 14| *PWMDn
2 | COMAn 9. GDRn 15| COMDn 2 | COMAn 9| GDRn 15| COMDn
3 | *PWMBn R 16| xPWMEn 1210- 1214 3 | «PWMBn 1o/ Isn 16| *PWMEn
s compn -2 117 COMEn (="l [4[comBn _|rhe 17| COMEn
5| *PWMCn 12| *MCONg 18| *PWMFEn 5| *PWMCn 131 *MCONR 18[ *PWMEn
6 | COMCn 131 GNDn 19| COMFn 6 | COMCn 13| GNDn 19| COMI'n
7| sDRDYn 20 71 *DRDYn 20

Note) n means number of axis.

3) Comnnection of overheat signal line of servo transformer

1st, 2nd, and 3rd-axis velocity

control units
Seryo transformer

1st-axis velocity .control unit

Ind-axis velocity control unit

CN2
18A
cT |
1 8B
TOH 1
(TOH 2

(o | Il
y,

CTH

[=r RS IS SR W T

Housing { SMS6PW-5
18B contact RC16M-SCT3

TOH1 {Nihon burndy)

TOH2

Note: Connect overheat signals TOHL and 2 of the serve transformer in
parallel to all velocity control units to which power is supplied from
the servo transformer. Connect signals must parallel each other (as
illustrated) because CN2 (4), (5) terminals on the velocity control
unit side are polarized.

- 245 -

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




392

4) Comnnection to separate regenerative discharge unit

Velocity conirol unit (Unit to
Power transformer connect transformer terminals 51, 52)
i 18A 1 en20)
2 ] cT 1 con2@
3 18B 1 cN2@)
{Thermostat contact) 1 TOHI CN 2(4)
~ 1 ToH2 TOHz | CN2(5)

Connector emploued: SMS6PW-5

Screw terminal M4 RC16M-SCT3 (Nihon bundy)

Cable used: 0.75 mm2 (30/0.18)

200 Vv {Thermostat contact)
. . T3(3) ,

Heat-resisting vinyl ) P Regenerative

wire \I( T3(4) discharge unit

Connect the thermostat contact of

the regenerative discharge unit to

CN2 (4) in series as shown in the Serow torminal Md

figure.
Separate regenerative discharge circuit
Velocity control unit
Hea | Taw)
T 2(5) # Note 1
Note l: Disconnect jumper wire (if LCE T2(6) :
any) from terminals T2 (4),
(5), (6) when the seperate
type regenerative discharge Screw terminal M3.5
unit is used. Be sure to
connect to the regenerative
discharge unit after jumper ,
wire is disconneced. L A T3(1) Eﬁiﬁ‘;f;i‘;ﬁt
9 T 3(2)
Cable used: 20 mm~ (37/0.26) T
600 V Heat-resisting

vinyl wire

Screw terminal M4
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3.10

3.10 Standard Connection and Reverse Connection of Motor
{Relationship between connections and rotating directions of servo motor)

Servo motor connection and rotating direction
When the servo motor is connected as shown in the connection diagram in 3.9
(standard connection), the motor shaft rotates as shown below when a '"+'" move

command is applied.

(=

This paragraph describes the connectlon used to rotate the motor in the
direction shown in figure B with ™" command (as opposed to the above).
The first, second, and subsequent axes are all considered.

A:  Standard connection B: Reverse connection
Rotating direction ' Rotating direction
with "+" command with "+" command

3.10.1 When using M series servo
1) Motor built-in pulse coder

1) Exchange terminals of signals PCAl and PABI.
2) Exchange signals #PCAl and #*PCBI.
3) Exchange drive power lines All and A21.

A B [ ] [
| 2 | 3 4 5 6 7 PeBL | poal} sV |srent | «road | rezt
Oy Ov Ov | +5v | FBy | +5v G H J K L M

8 q 10 11 12 13 * PO L [oN + By 4By
oHIl | onz1 7 N gl R 3 [T
14 15 16 17 18 19 20_| Ov Ov | oul | onzt| ov
POZ1 [+PCZ 1] PCAL |xPCAL| POBI [+ ORI Op

CF1
{CF51}

Note} CIF51 is used in F812

1 =TI : M4Screw terminal

5 6 7 8
A21 | A21 | ALl | ALl &
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2) When using resolver (buillt-in type motor)

3.10.1

1)} Exchange terminal positions of signals TSA!l and TSBI.
2) Exchange terminal positions of signals #*DSAl and #DSBI.

3) Exchange drive power lines All and AZl,

OH11

OHZ1

TSAL

TsB1

] 9 10 11 12 13
14 15 16 17 18 19 20
DSAI[ BSBL| DCAL [ DCBI [ SBE [RSAL e

3) When using separate pulse coder

{CIs1)

Note) CF51 is used in FS12

T1t M4 Screw terminal —

5 6 7

8

A2l A21 | Al

All

J15

A B C D E P
TSI | TSAL *DSB1 [+D8AT | poaa
G - H I K L M—
DCB} oG RSAL | RSBI
h P R 3 T
QHLL | Q21
}:1 A B
All | AZL
C D

The following four connections are determined according to whether the motor
and separate pulse coder rotate clockwise or counter-~clockwise as viewed from
the shaft side when the machine moves in the (+) direction.

Motor drive power

Motor Pulse coder line and tacho- Pulse coder signal
generator signal
CCW CCW
(1 / Standard connection Standard connection
O
CCW CW
(2) . .: Standard connection Reverse connection
CW CCW
(3) . Reverse connection Standard connection
CW CW
(4) Reversge connection Reverse connection
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a) Standard connection of motor

Standard connection of pulse coder

3.10.1

NC
MS3102A-20-29P
CR1 (CF51) A|JBJCTDI[ETF
+ . MR—20R MR pcar|eck 1|+ sv-poadpent pezs
T [2[3 [ 41567 (el I A
OV | OV | OV|+5VH-5V[15V ez | QG J 15V 6V i}
Ck1 q 5 3
8 [ 9 [10{T1]1213 (Cl-‘sn]Di”" NP RS T
OHI1[OHZI| TSAD [TSB1 ' Oy | Oy Oy
1415 tie 17 [ 1811920 Pulse coder
PCZ3[<PCZ EPCAN|=PCallPCBL|<PCRY OG , MESIOSA- 18-10P
:—l ALl |A12
1-T1: M4 screw terminal 4 C D
5 G 7 8 J15
Al1AT1AZI[AZ]
MS 31024 -20-29P
A B C|DJETlF
. Y . TSAL{ TSN
Note) CFS51 isused in 12 scries % S T B v et v}
NP iR [S T 1
ol | o2t
b} Standard connection of motor
Reverse connection of pulse coder
1) Exchange the terminal positions of signal PCAl and PCRI,
2) Exchange the terminal positions of signal *PCAl and #*PCBI,
NC
MS 31024 -20--20P
CF1{CF51) - AlBl]C D IE]F]
P MR—20RMA peilf peat| BY[spepy peagpezd
Lz 3 ]als16][7 B G U | J K [, ¢ M]
OV | OV | OV [+5V|+5Vi 45V CFt ezl QG |45y, HBY
8 9 |To 10|12 |13 (CW)JD*-*-¥ I NP R S T
ol jonaLf Tsal|[TSse . ! oV OV ov
14 l1a 1617 (18119720 Tulse coder -
ezl |FPeZPCAL s PCAL I'L‘nl-pcnﬂ‘ oG | M.:-3102A' 18 10P
B
All[AZ1
1-T11 M4 screw terminal T §]
5 ]6 17 18 - Jl,J
Alljal1jaz1;azl
MS3102A-20-29P
. . ) A[B I CIDIEF
Note) CF51 is used in 12 series S PO
G 10 | J [ KL |[M;
GG
™ [ R S T
i GHLL | OHZL
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c) Reverse connection of moto
Standard connection of pul

T
ge coder

3.101

1) Exchange power lines Al

1 and A21.

2) Exchange the terminal positions of signals TSA and TSB.

NG
MS31-02A—20-29P
CF1 (CFs1) A 1 Bl C]D]E ¥
* | MR—20RMA PCALIPCRII+ 5V|[«pcat] erem|PCZ1
1 2 3 4 5 6 7 G 0 J K L M|
ov | ov | ov [+av|rsv|isy CF1 i o¢ +EV it L A S
8 9 10 11 12 13 (CFS[)J _(ih‘." ov ov
OH11/0H21|TSAYTSB1 Pulse coder
12 [ 15 [ 16 | 17 | 18 | 16 | 206 | . MS3102A—18—10F
PCZ1|+pczt{PCAL] secAL|PCB 1| +PeB1 | 0OG A B
—] All1AZL
1—%1 : M4  Screw terminal C D
5 ] 6 7 8 o
A1 | A2 | A1l | ALl
MS3102A--20-20P
AT BT D | & F_]
Note) CF51 is used in 12 series TSB1|TSAl
[ J K| L
0G
N | P | K |8 T
OH11|0H21
d) Reverse connection of motor
Reverse connection of pulse coder
1) Exchange the terminal positions of PCAl and PCBI.
2) Exchange the terminal positions of #PCAl and *PCBIl.
3) Exchange power lines All and A21.
4} Exchange signals TSA and TSB,
NC
MS3102A—-20--29P
CF1 (CFs1) ET CI DIl EL T
* | MR—20RMA. pCB1 | PCAL [+ 5VRPCBIS PCA f4PCE
T 121314 5617 G H{J [K|L|M
oV IOV oV [+ 5V +s5v|+5V Cri PCZ1 0G i+ 5V
5o 10 [tz 18] (ewsn ||| ) pC 2 S
Q11011 21| TSAY |TSEB) Pulse COdBI ov OV ov
1415 [ 16| 17118 19 20 | MS3102A—-18—10P
PCZ1PPCAYPCAL [#PCALPCEL ‘I’Cllll oG 1 A B
i [ATL]|a21
1-T 11 M4 screw terminal )@’—j‘ c i.b |
5Te 1718 ]
Az1|az1{a11]| ALt
MS83102A-20—29P
A]|BIC|D[E]FE
Note) CEF51 is used in 12 series T881| TSA1
¢} T Kl L™
oG
N PR [S]T
OHLLiOH12
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4) When using Inductosyn

3.10.1

Four combinations are possible for the inductosyn using the same method as in

the separate pulse coder.

Next, the reverse connection of the detector will be described.

seperate pulse coder, for the motor.

Refer to the

The relationship between the connection to the inductosyn slider and the

moving direction of the machine is as illustrated below.

/ Scale
{+) direction of machine !7,, ) - Jl— —_—
(when the scale is fixed, ——/—— i L
while the slider moves) /é /@H (,(:3 gg
\ Stider

LDSA fi "‘)

LBSB — TT“.__iLI

LDCA 0 0

LDCB /; ,,,,,,,,,, Y

LDE
(Indicates the connection of X-axis) Fig. 1

Connectiont when the direction is reversed

e

i

(-I'-) direction of machine
(The scale moves, the ™ |
shider is fixed) —

=

o
191=

\ Slider

” with each other

(Indicates the connection of X-axis)

Fig. 2

~ 260 -

(+) direction of machine
(when the scale is fixed,
while the slider moves}

(+) direction of machine
(The scale is fixed,
the slider moves)

Exchange input terminals A and B
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3.10.2

3.10.2 When using analog AC servo
It is not necessary to exchange the power lines All and A2l to reverse the motor
connection when using analog AC servo., Instead of exchanging these power lines,
connect pin No, 7 of connector CN5 to O V,
The power lines between AC motor and velocity control unit are omitted in the
following figure.
1) When using mounted pulse coder

a) Standard connection

—
Velocity control unit
NG AC motor
MR*'L:]OV RID o MS3102A—20—29P
gé &V 80011 115 APCAMI[B|resM1|Cl C11  ID| *pcaml
03 0V 09 OH12 I s e aMl ARLELILRA Y G G
o 10[ cig RO RCAM, Il I+ 6V K[ F5vV L] C1d M CiB
5V M ci1a | L N 0V p[C12 [RIOHI1T |s[OH12
05| 45V oy (LB PCBMI ] T v ’
U6 + 5V | o L9FPCBM ]
07 20
b} Reverse connection
(1) <Connect pin 7 "CW" of connector CN5 to 0 V
- i
Velocity control unit AC motor
CN35
R—20RFD MS31024—20—29P
o1 0V 14 AIPCAM1IB|reen (CIC11  [Di srcaml
[3)
log] ov 33 O::; 15 Lirrcem [IF G H
03] ov \ﬁTISPCl}MI 1 Ji+sv |K|+sv [LIC14 [MC18
G4/ F5v i cra 17[+PCEM] | . N| ov [Piciz [Rlollla S[OH12
05| 5V [ Ho— 518 PCAM 1 _ T[ 0V
06 + 5V {glny] 19+ PCAMI
07 _CW 20

2) When using separate pulse coder:
Four connections are possible depending on whether the motor and separate
pulse coder rotate clockwise or counterclockwise as viewed from the shaft
slde when moving the machine in the (+) direction. (See the table at right)
(Note) No cable is connected to connector CN6 of the velocity control unit.

Pulse Motor feedback Pulse coder
No. | Motor s
coder signal signal
CCwW CCW
1 Standard Standard
connection connection
CCw CW
9 Standard Reverse
connection connection
CW cCw
3 Reverse Standard
connection connection
CW Cw
4 Reverse Reverse
connection connection
- 261 -
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3.10.2

a) Standard connection of motor and pulse coder,

Contro! unit
Fn{CF§
I\CJIRII]E&Z OIrtll)\'[D Pulse coder
oIl oV e 14] PCZ1 ] MS3102A—20-2801
02 ov 00 ¥ 15| *1PCZ 1 Al real |Bf resy [C D| «Pcas
03[ 0V __ o 16| PCAL ]D74 El +rco1 |} vez (G svezt O] G|
() IR 17 *PCA1 J] F 5V K| F5vIL M|
05 +5V iy 18| PCB1 v ov [P R 5]
06/ + 5V _[13 19| *PCB1 T oV |
07 2
Velocity control unit
CN5
MR-—20RFD AC motor
ol 0V gy MS3L02A- 20—29P
02 0V ha 'Tmfrls Al peamil [Breami|C[ C11  |DisrCAML
03 oV 1w Cc1s  B6 PCAM1 JD I +PCBML I G H G
Ui +5V s, {17+ PCAM) J| F5v K[ +5VIL Ci4 M C18
D5 L5V o5y, 18 PCBM1 Nl ov || Co2 |R[ euir [S| oniz
U6 +5Y 5 JLo[+PCBMI T] oV |
07 20
Note) CIi5n is used in 12 series
b) Standard connection of motor and reverse connection of pulse coder
1) Exchange the terminal positions of signals PCAl and PCBI,
2) Exchange the terminal positions of signals #PCAl and *PCBI,
Control unit
CFn (CF51) Pulse coder
MRE—20RMD e
AN - 1PCZ L ,J MS3102A—20—295
07 ov b l15PCZ A[PCRL B|PCA1C D[*PCB1
03l 0v__TT5 6|PCa1 - EI*PCALFPCZ 1{G[*PCZL|H] G
4 FEV oo 17|¥PCA T T 5v_ i Fov L M
05| + 5V 2 18 PCB 1 Njov P R g
06l +5v Y3 19[*PCB | Tlov
07 I 20
Velocity control unit
CN5 AC moior
MR—20RFD
O] OV eomrr 4 MS3102A--20—29D
02 0V ooni R A[PCAME[BIPCBMLICICIT DX PCAME
03 OV Il 16|PCAM 1 15| < PCBM I I* G [ G
04 t5V  oiee L7)+PCAM | His J[5v_[KGF5v |LICid MCI8
05 FEV Tt 18[PCEM Y Nlov_|PiClz |R[OH11 |S[OHIzZ
D8] 8V e Lo[*PCEM1 T[oV
07, 20

Note} CF51 is used in 12 sexies
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¢) Reverse connection of motor and standard connection of pulse coder

1) Connect pin 7 "CW" of connmnector CN5 to 0 V.

Control unit

CFn{CF5n)

MRE-—20RMD

oI 0V~ gy 14JPCZ 1

=

D4 +5V |7 17[*PCAL

gg;sv g~ —HE[ECE1
TE5Y I 19[¥PCH 1

07 28]

J——

Velocity control unit
CN5
MR—20RID

58l OThL1 i’;

0o OHL2 |\ JrepaiT |
0] cis . H8rt

L 7IFPCBM 1
11 _Ct4 =
1] _CL4_rglpeaM |
12 C12 ol CaNT
: 20]

-

Note) CF5n is used in 12 series

.
L

d) Reverse connection of motor and pulse coder

Pulse coder
MY3102A—20-29P

3.10.2

AIPCA1 [B[PCB1]C TOFPCAY
E*PCBEEPCM GHPCZ1|H] G
JHs5v K5V L M

NlpV__ P R g

Tlov | ]

AC motor

ME83102A—20--29P

AIPCAMIIG |PCBMI|C|C 11 _ D% PCAMI
|E £ PCBMIIF Gl i
[IH- 5V _K[Lsv [LICt4 MICLE
N[OV P[C12 [RIOH 11 |SiOHr2 |
TloV |

1) Exchange the terminal positions of signals PCAl and PCBI.
2) Exchange the terminal positions of slgnals *PCAl and *PCBI.

Control unit

CFn(CF51)
MRE—20RMD

ov_} Tipcz 1
3{ v ng  —E A
G50V |0 16]PCAL
04) +5V ;1 17[*PCAT
05| T 5V T8[PCB |
76l T 5V ig 18|~PCB1
07| 20]

Velocity control unit

MR—20RFD
{08 O T
08 0y ool OH12
93 0¥ Slro] Cis
as T v [l €l
o6 F5v Rd Ll
o7 ew ol Cl

Note) CIF51 is used in 12 series

- 263 -

Pulse coder
M§3102A—-20—20P

[ECEIBIPCATICT
HPCANIPCZ1GHPTZ]

FPCRI
G

(2=l

5V IR 5V
ov_1p R

i

oy

AC motor
MS3102A—20—29P

[A]PCar) IBIPcEan]C] C 11 JDpFPCAML
C[rreun1|F, [¢] H G
J[E OV iKEaVILICIda Mg |
N oV _IPIC12 Rloni1{sjoH 12 |
T 0¥
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3.10.2

3) When using inductosyn
The relationship between the connection to the inductosyn slider and the
moving direction of machine is as illustrated below.

Eglgfs:fﬁoof;sniﬁl;me —\,E \,7 _ | . (%) direction of machine

Lhe sCale i A BCD 1 (when the scale is fixed
Hder is fixed ’
$ ) PPY while the slider moves)
Slider
LDSA 7 A
LDSB —¢——T—--—-—= ( )
LD0A i
LDCB /Q ——— J\)
LDE
(Indicates the connection of X-axis) Fig. 1
Connection when
lthc direction is reversed
Scale
N ——
(+) direction of machine _ | 1 —= {+) direction of machine
(The sca.l; moves,the [ an oD {The scale is fixed, the
slider is fixed) PO \ slider moves)
Slider

Exchange input terminals A and B

LD8A 7 —-—O: with each other.
IL.DSEG =

e —
. j_______.__

LDE
{Indicates the connection of X-axis) Fig. 2

Four combinations are possible for the inductosyn using the same method as in
the separate pulse coder. The reverse connection of the detector is shown in
Fig., 2. Refer to the separate pulse coder, for the motor.

3.10.3 When using digital AC servo

1) For built-in type pulse coder
It is not needed to change the wiring. The standard connection and reverse
connection are selected by parameter setting.

2) For separate type pulse coder
It is needed to exchange PCA and PCB for reverse connection of pulse coder
same as analog servo system, Refer to item 3,10,2 (2},
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3.11 Troubleshooting for Servo Unit

Trouble in the servo unlt doesn't always cause an alarm. If an alarm appears on
the CRT, observe the corresponding procedures according to alarm numbers.

This paragraph summarizes troubleshooting procedures for such serve unit
trouble that may not cause an alarm,
1) Machine tool runs, even though no command
has been given cvivivessrosesssssisvsoiassssssssssassssss See Subsec., 3,11.1
2) Machine tool vibrates during movement or stopping ...... See Subsec. 3.11.2
3) Poor positioning accuracy and poor machining accuracy .. See Subsec, 3,11,3
4) Checking methods for the operation
of velocity control unit and position control unit ...,. See Subsec., 3.11.4
3.11.1 Machine tool runs away
Item Cause of trouble Checking points Countermeasures
1 |Signals from posi- | Check wiring. Check for pos- Reconnect wiring
tion detector are itive feedback. correctly.
abnormal,
2 Defect between Check by DGN., See Sec. 3.7. Reconnect them
motor and posi- (DGN 3000) correctly.
tion detector. See Appendix 10 item 2 for
positioning module,
3 Master PCB, posi- Replace defective
tioning module or PCB.
velocity control
unit PCB 1s defec-
tive,

3.11.2 Machine tool vibrates

Item | Cause of trouble Checking points Countermeasures
1 Setting failure of | Check according to Sec, 5.3, Set parameters
position control correctly,

system parameters.
2 Setting failure of | Check setting on PCB according Correct the
velocity control to Sec., 6.2, Check PCB for setting,
unit PCB, special setting (special numher)
according to data sheet.
3 Check to see if vibration cycle | Proceed to 6 1f

changes in proportion to the
feedrate

the vibration
cycle changes in
proportion to the
feedrate.

Proceed to 4 if
the vibration
cycle fairly
remains constant,
regardless of the
the feedrate.
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3.11.3

Item Cause of trouble Checking points Countermeasures

4 Short CH5-CH6 on velocity Proceed to 7 1if
control unit PCB by using a vibrations are

| jumper wire. Check to see eliminated.
if vibrations are eliminated Proceed to 5 1if
during operation. they are not
eliminated,

5 Short CH5-CH6, and check to see Proceed to 8 if
if vibrations are reduced when reduced. Proceed
turning RV1 counterclockwise. to 9 if not

reduced.

6 Machine tool, Check the unit being synchro- Replace or repair

detector, or motor |[nized with vibration cycle, defective parts.
|is defective,. and find defective parts. See section on
Interpolation If interpolation accuracy is interpolation ad-
accuracy is poor, poor, the wvibration cycle is justment or detec~
Detection gain is one or two times the wavelength tion gain adjust-
excessively high. of the position detection sig- ment
nal, Vibration often occur due (Subsec. 6.1.6).
to high detection gain in the
case of rotary inductosyn.
7 Servoamplifier (DC M series servo) Change PCB set=—
setting is not Short 89 and 511, and check if ting.
suited to machine vibrations are reduced. Contact FANUC
tool, (AC servo motor) service center.
Short S21 or $27, and check if
vibrations are reduced.
8 Same as described Check to see if wvibration cycle Change PCB set-
in item 7. ranges from several ten Hz to ting.
seversal hundred Hz. Contact FANUC
service center.
9 Velocity control Check the waveform at each part Replace PCB.

unit PCB is defec-
tive.

of velocity control unit PCB,
or replace PCB.

3.11.3 Poor positioning accuracy or machining accuracy
1) Overshoot

Item | Cause of trouble Checking points Countermeasures
1 Short accelera- Check to see if motor current Lengthen the
tion/deceleration is saturated. acceleration/
time. deceleration time.
2 Low rigidity or Checlt to see if this problem Reduce the posi~

play at coupling
flanges between
motor and machine
tool,

can be fixed by decreasing
the position loop gain.

tion loop gain,
Tighten the
rigidity and play
of machine tool.
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2) Poor l-pulse feed accuracy

3.11.3

Item Cause of trouble Checking points Countermeasures
1 Check to see if the positioning | Proceed to 2 if
is correct at the detector pos- correct.
tion by DGN 3000. Proceed to 3 if
Check by DGN 1B ~ 1D for posi- incorrect.
tioning module,
2 Deflection, stick |Measure the positioning accuracy | Adjust the machine
slip, or play in at each part of machine tool and | tool,
machine tool motor shaft.
system.
3 |Low gain of servo | Check to see if this is Readjust RV1,

system.

improved by turning RV1 in
velocity control unit PCB clock-
wise by 2 v 3 divisions,

Contact FANUC
service center.

3) Poor positioning accura

cy when using correct commands

Item | Cause of trouble Checking points Countermeasures
1 Check to see if positioning is Proceed to 2 if
correct at the detector posi- correct.
tion by DGN 3000. Proceed to 3 if
Check by DGN 1B ~ 1D for posi- incorrect.
tioning module.
2 |Deflection, stick |Measure the positioning accuracy | Adjust the machine
glip, or play in at each part of machine tool and | tool.
machine tool motor shafec,
system.
3 Position control Replace PCB (Master PCR, etc.) Replace defectlve
unit is defective. | containing the position control PCB.
unit,
4 | Position detector Replace defective
is defective. unit.
5 Velocity control Replace defective

unit PCB is defec-
tive.

PCB.
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4) Poor shape of circle by 2-axis feed

3.11.3

Item |{ Cause of trouble Checking points Countermeasures
1 Measure the roundness. Then Proceed to 2 if
check whether circle is distort- | distorted axially,
ed in the axial direction or if Proceed to 3 and
it 1s formed to be an ellipse 4 1f formed in
in 45° direction. 45° dilrection.
2 Poor positioning Roughness at change of quad- Proceed to 5 and
accuracy. rants, Measure positioning 6. Adjust the
accuracy of each axis. machine tool
around inaccurate
axis.

3 |Maladjustment of Perform simultaneous 2-axis 45° | Adjust pesitilon
position loop feed and adjust RV4 of velocity | loop gain to
gain, contrel unit PCB so that the eliminate gain

difference of the position difference between
deviation amounts is within +I% axes (see Note 1).
between axes by DGN 3000,

4 - |Detection gain A clrcle is formed to be an Adjust the detec-
differs on every ellipse In 45° direction even tion gain (see
axls. after adjustment in item No. 3. Sec. 6.1.6),

5 | Adjustment failure | Check Fmin adjustment. Readjust Fmin.
of Pmin of See Sec, 6.1.6,
inductosyn or
resolver interface
PCB.

6 | Improper backlash | Try changing the backlash com- Adjust backlash or

or backlash com~
pensation amount
of machine tool.

pensation amount.

change backlash
compensation
amount.

(Note 1) The positlion gain, when X, Y,

Z and 4th

direction by F4 digit feed from MDI operation,
calculating as below:

16.7F

E

F: TFeed rate {(mm/min),
{degree/min)

E: Position deviation (0.001 mm),

{(0.001 degree)

axes are moved in the same
can be obtalned by

(0.1 inch/min),

(0.0001 inch),

G: Position gain (sec 1), (standard: 30 sec 1)

Then check the servo position deviation from DGN 800 ~ 804. Adjust the
position deviation within +10Z of the target value by turning the
variable resistor (RV4) (¥/V converter voltage compensation) in the

veloclty control unit.

within +1%.

However,

the difference between axes must be

45° directional ellipse can be adjusted using this method, but X axis or
Y axis directional ellipse cannot.
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3.11.4

Not adjustable Adjustable

3.11.4 Method of confirming the operation of velocity control unit and position control unit {(For analeg servo)

The servo system can roughly be divided into the following position control
unit, velocity control unit, DC motor, and detector.

Since these component units compogse a closed loop, the entire servo system
becomes defective if one of these component units is not working properly. It
is sometimes difficult to identify the defective unit among these.

In such a case, check the operating conditions of the position control unit and
velocity control unit using the following procedure.

1} Position control part of master PCB operation check
a) Disconnect the power cable from the DC motor.
b) Set a large value to parameter No. 1828 ~ 1830 in advance.
c) After turning on the power of NC, apply pulses by handle, and check the
output voltage of VCMD output signal of master PCB.
d) Turn the motor shaft slightly manually, and check the VCMD signal of
master PCB.
(Note) If NC is turned on after disconnecting power cable from the DC motor,
the table powers in case of the gravity axis. Insert suitable lumber
or the like.

VCMD
Decision voltage (mV)
+ +
VCMD
voltage (mV)
_ 1 CcwW cCcw
Command pulse Rotating direction
i of DC motor shaft

When a positive (4) pulse 1s applied When turning the motor shaft counter-
from the handle, VCMD voltage should clockwise, the VCMD voltage should
continuously changes from - voltage continuously change from + voltage to
+ voltage. ' - voltage.

2) Velocity control unit operation check

Major circuits of the velocity control unit are mounted on the corresponding

PCB. Whether the velocity control unit 1is operating normally can be judged

by exchanging its PCB with the PCB 1in a normal axils. Use caution with the

following items when replacing PCB,
If an alarm lights on the velocity control unit PCB, don't replace the PCB
at once. Eliminate the alarm first according to the alarm processing
method.

. When replacing PCB, place its setting and adjustment to the same values as
before. If PCB has heen modified, it is not always replaceable. If you
have any questions, please contact your nearest FANUC service center,
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3.12 Error Display and it's Contents of 1/0 Unit

3.12

3.12.1 Error display and contents in interface module (IFO1A)

Irror indicator lamps are mounted on the front panel of TIF0lA to indicate an
error which may occur during data transfer between main unit and IFOlA or
between IF01A and I/0 module. {See the following figure.)

- Error indicator lamps

T~

IF01A

TOUTO O 3 1
r3o Oz g
ER20 O1
’LIOOOJ
O1 7
oof

Error indicator — Error module
lamp (red) indicator lamp
(yellow)

(This lamp display is meaningless in a
case other than the parity error)
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3.121

- Error contents
Tougrr§;3di§g;ayER1 Name of error Error contents Causes

- - - - Normal operation — —_—

- 0 o o CLOCK STOP An error occurred 1, Optical cable
during data transfer is discon-

- o o - CARRIER STOP between IF0lA and main nected.
unit or between IFQIA 2. Optical con-

- o - 0 SIGNAL FORM and IF04C. nector is not

ERROR suffliciently
connected.,

- ) - ~ | FORMAT ERROR 3, Optical con-

nector tip is

- - o 0 OVERRUN ERROR dirty.

4, TIFO1A is

~ - o - ERROR WORD defective,

5. Main unit or

o - - ) TIME OUT ERROR OF04C is

defective.

- - - o | PARITY ERROR A parity error was 1, T/0 module is
detected during data defective,
transfer between IF0lA 2. IF0lA is
and I/0 module, or a defective.

parity error occurred
in RAM of IFOLA. In
this case, the mounting
base number of the data
transfer module is
troubled and the slot
number 1is displayed in
SA3-SA0 and BA1l-0,
SA3~-8A0: slot number
(binary display)

BAl, BAO: Base number
(binary display)
Example)

Rase #1, slot #5
SA3 SAZ2 SA1 SAO BAl BAO
0 1 0 1 0 1

L S
Slot #5 Base #1

0: Goes out

1: Lights

If both slot number and
base number are "0V,
its display shows a
parity error of RAM in
IFO1A.

o: Lamp lights

~t Lamp goes out
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3.12.2

3.12.2 Error display and contents in interface module (IFQ4C}

The error indicator lamps on the front panel of IF04C shown in the following
figure indicate an error was detected inside IF04C by the self diagnostic
function of IF04C as well as an error during data transfer between IF04C and
main unit or between IF04C and IT01A.

-~ Error indicator lamp

Error
indicator lamp IF04C
(SUH
IF04C
1]

03
}\ ’_28021

E) Fananse Y e e Y SR

Error indicator Group number
lamp (red) indicator lamp
{yellow)
- 272 -

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




3.12.2

- 273 -

Error display
Error name Error contents Causesn
ER3I| ER2| ER1| ERO{GA3[GA2|GAL|GAQ
~| -jof| -t ~-|0o]| o}~ 1Group number Setting of group numbers of IFO1A I. IFOlA group number
incoincidence connected to IFO4C is wrong. getting failure
2, Optiecal fiber
cable connection
fallure
e|lo|Jo|oe|=]=]|=]0 |CPU error CPU, RAM, or EPROM in TF04C is CPU fa defective,
defective.
o|lo|o| o] -]=1430 |- |RAM erroxr (D6} RAM (mounting position
D6) is defective.
olojolof|~jij-|0o|o | RAM error (D8) RAH (mounting position
D8) is defective.
ote |o|o|~[o |~ |- | RAM error {A8) RAM (mounting position
A8) is defective.
ofleoe|laoa|o|-]|ec|0o§~ {EPRCH error EPROM 1g defective.
- | o |0 | o See the right } CLOCK STOP An errer cccurred during data 1, Optical fiber
table. tranafer between IF04C and main cable is discon-
unit or between IF04C and IFQLA. nected.
In thia case, the data tranafer
-~ | o |oj§ ~ CARRIER STOP channel in error is diaplayed in 2. Optical cennector
GA3 - GAD as follows. 1g not sufficlently
connected.
Channel { Optical
-|lo | -0 SIGNAL FORM ERROR in connector |GA3|GA2§GALIGAO( | 3. Optical counecter
error Ho. tip is dirty.
IFQ4C++
group 0 corza e 4. IF04C fa defective.
- o - - FORMAT ERROR TFQ4GC++
group 1| COFZB | =] =] 9] "1 |5, 1F01A Ls defective.
TEQ4C+>
group 2 copze R 6. Main unit fs
-{-le]o OVERRUN ERROR TFO4G++ | ooy ol -1 - defective,
group 3
TFQ4C++
main Cop4 olo]|]of e
- | =]lo{ = ERROR WORD unit
* * * * | x| x | x | x | INITIALIZE ERROR If one of ER3 - ERO flickers, it 1. Main unit is
indiecates an error during initial defective.
communication between main wunit and
IFD4C, 2. IF04C {8 defective.
3, IF01A is defective.
o ! Lights
~ 1 Goes out
% 1 Flickers
%x { Nothing to do with light on/foff
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3123

3.12.3 Error display and contents in positioning moduie (PTO1A)

Display Name Contents

WDA Watch dog alarm Lighting - positioning module operation is
in error.

When WDA lights, it basically shows a positioning module error. Check the error
display of interface module (IFOLA) as well, TIf the error contents displayed by
IFOlA show a parity error and the error slot number shows the positioning
module, the positioning module may be judged as defective.

Even if an error with another cause 1is displayed by IFOlA, the entire system
operation is stopped. As a result, the positioning module shows the watch dog
alarm.
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3.12.3

‘ZMsY puw
IMSY S2Yo3TMs AIB301 JO SIBQURU dYy} IO sseTpie8a1 3T] suTewei LefdsTp 240qe 2yl °SINOD0 WIBTE welsds ® JI (T 320N
+003 ¢SINDD0 WIBTE ISYJI0UE JT ‘473USIINDUOD s3y8TT dwef SIYY X
ano ssod due -
s3y817 dwmey :io
‘mIeTE pPEOTIoA0 U® se poke(dsTp ST 1T ‘p3sn
ST 10310W JY usysm sindoo Furiesyiaa0 1030w IT
*posn ST Jlojow DO ULYM SUTIEBIYISAD JBey 1940 JOJOW | X | X | X ] 0|~ |- |-~
1 HN.P.N.H“H@.PO X x (o] X - —_ — -
mwieTe 0AXSS | XL Ol X | X| - | —-]-|— SWIBTE
11 MO
*smwaeTe Jo sodLl (q) £°7°¢ 9TqERI °°S5 wIiefe D4 | 0| X[ X | X|—-|—-|—=I|~- 0 0 sSputy
*3ATID9F3p SWODIQ I[NpPOU
worarsod se TTam se safnpom Isyio JI paieldstp
ST 10113 (/I STYL "@[qnoix T©r ST Snq O/T 101as Q/1|o|-|oj-|e|ojo}lo
*3AT109J9D ST 10119
aTnpom LIom9W 10 ‘ITNPOU () ‘STNPOW IDBFIIIUT Buraroooa I9jsmeleg | ~| - | o|~-|o0lo0oj0| 0
" 2INTTeF WIISLkg| 0| 0| —-| ~| Q30|00
2InTI®Y WVY4| - | o] -| -] 0|00 O
. 1 1 SMIBTER
+31 soeydey °=AT199F8p ST @[npow 3UTUOTITSO] 1o0xa9 43taed wou| o] -| -t ~|[o|o0}j0O| 0 |®30N {®10N EREFAS
. ol T1jclelyjSi9l L] IMSY |THSd
s
SHINSEIWIDIUNOD PUB SWIBTE JO SOSNEB) $3U53U0D WIABTV (No@) dmeT 101E9TPUT Mwwwwm

suweje J0 UOREBIYISSE]D  (8) £ZL'ES 2IqeL

275

Guaranteed | (888) 88-SOURCE | www.artisantg.com

Artisan Technology Group - Quality Instrumentation ...
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3.123

1) Reference point return failure

This alarm ocecurs if the one-rotation signal is not applied from the pulse

coder or if the velocity is slower than specified. The following check is

done in the first reference point return operation after turning on the power

supply or after cancelling the emergency stop.

a) Position deviation value (DGN No. 1B -~ 1D) exceeds 128.

b) The one-rotation signal is applied at least once by the time the
deceleration dog is released again after the position deviation value (DGN
No. 1B - 1D) has exceeded 128,

Reference point return direction

Feedrate

Deceleration l l

dog sighal

One-rotation | H l ﬂ ﬂ H

signal
L This signal should be applied at least once

by the time the deceleration dog is released.

Check the first one-rotation signal position
when the position deviation value has exceeded
128 after starting the reference point return.

Unless the above conditions are satisfied, an alarm occurs at the position
where the deceleration dog is released,
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3.12.3

Item Cause of troubile

Checking points

Corrective action

1 Feedrate is too
low.

Perform reference point
return under the same condi-
tions in which the alarm
occurred, Confirm that

the position deviation is
128 or more by using the
self-diagnostic function
{(DGN 1B -~ 1D), The start
point of the reference point
return must not be on the
deceleration dog.

Increase the feed
rate, When the
position gain is
30 sec 1, a feed
rate of at least
300 mm/min is
necessary.

2 The start point of
the reference
polnt returns is
too close to the
reference point.

Check the distance from the
start point to the reference
point.

The distance from
the start point to
the reference
point must be
equivalent to at
least two motor
revolutions.

3 Source voltage for
the pulse coder is
too low,

The source voltage of the
pulse coder should be 4,75 V
or more, (Remove the pulse
coder cover and measure the
source voltage at the + and -
terminals on the pulse coder
board.)

Cable loss must be
0.2 V or less
including both
sides of 5 V and

0 v,

4 Defective pulse
coder.

Replace the pulse coder.

Replacement.

5 Defective posi-
tioning module.

Replace the positioning
module with another ome.

Replacement.

2) Pulse coder disconnection

Item Cause of trouble Checking points Corrective action
1 Cable connection Check the pulse coder feed-
failure back for disconnection and
normal connection.
2 Pulse coder is Replace the pulse
defective, coder.
3 Positioning module Replace the posi-

is defective.

tioning module.

4 Velocity control
unit is defective
(in case of AC
servo).

Replace the
velocity control
unit PCB,
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Item Cause of trouble

Checking points

Corrective action

5 Pulse coder power
voltage is
abnormal,

Check if pulse coder power
voltage is within 4,75 V -
5.15 v,

If the pulse coder
power voltage is
lower than 4.75 V,
check the cable
length and cable
size for specified
values.

3) Position deviation value

1s excessive.

Ttem Cause of trouble Checking points Corrective action
i Setting error of Check the contents of para- Reset the para-
position deviation | meter No. 5 (position devia- meter correctly.
limit value tion limit value).
2 Overshoot When enough current does not Increase the rapid

flow to motor in acceleration
or deceleration, deviation
value increases,

Check waveform of CHl on
velocity control PCB and
confirm whether overshoot dis
within 5% or not.

traverse time
constant. (para-
meter No, 11)
Increase gain
(RV1) of velocity
control.

3 Drop of input
power voltage

Check that input power
voltage is within +10% and
~15%.

Change the input
tap of power
transformer for
servo,

4 Voltage of power
supply is ab-
normal.

Check the voltage of main
unit on I/0 unit,

Repair the error.

5 Connection trouble

Check the power line of
motor, pulse coder,

Repair the error.

6 Positioning module
and/or velocity
control unit are
defective.

Tty replacing the axis with
another axis,

Replace the unit
if trouble recurs
using the re-
placed axis.

7 Poor brush contact
by loosened DC
motor brush cap

Confirm the brush contact.
face of the motor brush cap.

Tighten the brush
cap.

- 281 -

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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4) Position deviation overflow or D/A conversion overflow

These alarms occur when:

a) Positional deviation in the axis involved exceeds +32767, However, when
positional deviation limits (parameter No. 5) are set correctly, position
deviation excess alarm is displayed prior to any of the above-noted
alarms, so they usually cannot occur during this conditiom,

b) D/A converter velocity command value is outside the range of +8191 to
-8192.

D/A converter velocity command value = 0.192 x K x G x E x 10 6

where K:

servo loop gain multiplier (parameter No. 7)

G: servo loop gain 0.0l sec ! (parameter No. 8)
E: position deviatlion (can be verified by DGN 1B ~ 1D)
Theoretical value (when feed has become constant)

r

60 *

where F:
o
G:

FE =

1 1 2
EXEIO
feed rate
detection unit

servo loop gain

mm (inchl
0.0l sec !

mn/min (inch/min)

Item

Cause of trouble

Checking points

Corrective action

Parameter setting
is wrong.

1) Check servo loop gain
multiplier, ‘
Parameter No., 7

2) Check serve loop gain.
Parameter No, 8

3) Check CMR. (Command
multiply ratio)
Parameter No, 3

4) Check DMR. (Detective
multiply ratio)
Parameter No. 1

Positional devia-
tion is too high.

Compare theoretically calcu-
lated value with positional
deviation by DGN 1B - 1D,
1) Feed rate
Rapid traverse rate:
Parameter No, 10

Feed rate 1s right; positional
al deviation is right.

Proceed to 5.

Feed rate is right; positional
al deviation is not right.

Proceed to 3.

Machine tool does
not move a normal
distance.

Issue a command (feed of
several mm) causing no alarm
to check to see if machine
tool moves by a normal value,

Machine tool does not move by
a normal value.

Proceed to 4,

Machine tool moves by a
normal value,

Proceed to 5.
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Item Cause of trouble

Checking points

Corrective action

4 Position detector
is faulty.

Replace the posi-
tion detector,

5 Positioning module
PCB 1s - faulty.

Replace the posi-
tioning module.

5) Velocity over

Item Cause of trouble

Checking points

Corrective action

1 In correct setting
of command multi~
ply ratio (CMR)

Check that the value of para-
meter No. 3 (CMR) is one of
1, 2, 4, 10, 20,

Set correct para-
meter.,

6) Servo overload

Ttem Cause of trouble

Checking points

Corrective action

3 (analysis)

Check to see if OVERLOAD lamp
lights simultaneously when
turning on NC power supply.

Connection/setting
failure,

Proceed to item

6 or 7.

Check to see if thermal relay
of M series veloecity control
unit functions. (AC servo is
not provided with this thermal
relay.,)

Proceed to item 2
or 3.

Check to see if radiation fins
of AC servo velocity control
unit is overheated, (M series
servo is not provided with
these radiation fins.)

Proceed to item 2.

Thermostat of servo trans-
former functions.

Proceed to item 2
or 4.

Thermostat of regenerative Proceed to item 5,
discharge unit functions.
Thermostat of AC servo motor item 2.

functions,

Proceed to
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Ttem Cause of trouble Checking points Corrective action
2 Overload of moter Measure the motor current. Reduce the cutting
The continuous rated current condition. Adjust
is as specified below. the machine tool
M series servo if the continuous
00M ... 4A rated current
oM ... 7A exceeds the
5M ... 9A specified value
I0OM ... 12A during idle feed.
20 ... 18A
30M ... 24A
AC servo
4-0 ... 0.93A 30R ... 29A
3-0 ... 0,93A
2-0 ... 3A
1-0 ... 2,9A
0 ... 4.6A
5 ... 6.8A
I0 ... 1lA
20 ... 20A
30 ... 22A
3 Setting failure of Check to see if the thermal Reset the thermal
thermal relay of M relay is set to the con- relay setting.
series servo tinuous rated current value
of the motor specified in
item 2,
4 Thermostat of Thermostat {is faulty if it Replace trans-—
servo transformer functions when the surface former.
is faulty temperature of transformer is
lower than 60°C,
5 Fxcessive regene- 1) Excessive acceleration/ Reduce the
rative energey deceleration frequency. acceleration/
Check to see if the posi- deceleration

tloning frequency exceeds
1 - 2 times/sec in rapid
traverse. Check to see
1f alarm does not occur
when this frequency is
reduced.

frequency by
inserting a pause
time.

2) Faulty counterbalance on
machine tool side.

Correct the
counter balance.
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Item

Cause of trouble

Checking points

Corrective action

Wiring failure

Check to see if the following
wiring 1s correct.
o Positioning module (CV1)
- velocity control unit
{(CNL)
o Servo transformer
- velocity control unit
(CN2)
0 Regenerative discharge unit
- velocity control unit
(CN2)
o AC servo motor
- velocity contol unit
{CN5)

Correct wiring.

Setting failure on
velocity control
unit PCB

Check to see if setting pin
520 is set as specified in
M series servo.

Check to see if setting pin
51 is set as specified in AC
servo.

Reset pin 520 or
Sl, as gpecified.

7) V-RDY on at P=-RDY off
V-RDY (velocity control unit ready) is turned on when P-RDY (positioning
module ready) has turned off.

Ttem

Cause of trouble

Checking points

Corrective action

1

Veloclty control
unit is defective.

Check to see if VRDY indi-
cator lamp lights when PRDY
indicator lamp of the velo-
city control unit went out
when power was turned on.

Check if VRDY indicator lamp
remains lit even after 100 VAC
has been disconnected from
terminal board T1 (3), (4) of
velocity control unit,

Replace the
velocity control
unit,

Positioning module
is defective.

Make sure that the VRDY indi-
cator lamp of velocity
control unit goes out.

Replace position-
ing module.

Cable failure

Check VRDY signal of cable
between positioning module
and velocity control unit for
short—circuit failure.

Repair the cable.

Parameter setting
failure in 2-axis
velocity control
unit .

OFFVY of parameter No, 1 must
be set to "1" in the case of
Z2-axis velocity control unit,

Reset parameter
correctly,
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8) Excess drift compensation

3.12.3

Ttem Cause of trouble Checking points Corrective action

1 Connection trouble | Check the connection of power | Repair the con-

lines to servo motor, nection error.
Check the connection between

position detector and serveo

motor,

2 Setting of drift Check whether the contents of | See the following
compensation value | parameter No. 9 exceed 500, description:
is wrong. "Drift compensa-

tion amount set-
ting method",

3 Trouble in Check this by changing with Replace the PCB or
velocity control a spare PCB or positioning positioing module
unit or/and module (if provided). with spare one.
position module Adjustment and setting

should be done correctly,

9)

Drift compensation amount setting method

Make sure that the variable resistor RV2 on velocity control unit PCB is
set to 50%.

Turn on the power supply with the emergency stop button pushed on, and

set bit O "ADFT" of parameter no. 1 of the positioning module to 1 to

execute automatic drift compensation.

Turn off the power supply once; then, turn it on again.

Turn off the emergency stop button, and agitate the motor.

Read the drift compensation amount of parameter No. 9 by the positioing

module LED and set the readout wvalue to the parameter screen of the

positioning module shown in para. 5.5 as the drift compensation amount.

&

OO ©

Overtravel (in + and - directions)

The overtravel failure is divided into two sections: When it is detected as
a hardware failure and when it dis detected as a software failure. The
software fallure is called stored stroke Ilimit alarm, The following
description shows possible causes of overtravel and countermeasures.

9)~1 Overtravel (hard)

When the movable part of the machine tool reaches the stroke end, an over
trouble alarm message is displayed on the CRT screen,

When this alarm occurrs, axis feed stops.

Two limit switches (LS1, LS2) are provided on each axis in each directicn
as shown in the figure below to stop the movable part of the machine tool.

Feed rate

|
é —a= Position

LS1 Ls2
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3.12.3

o When LSl operates, the feed is stopped after deceleration, Overtravel
alarm message is displayed.

o When LS2 operates, the feed is emergency-stopped. (LS2 operates only when
.81 malfunctions)

Cause of Trouble and Countermeasures

(1) 1If the reference point setting in program coordinate system is in error,
correct the program,

(@ 1If the program is in error, correct the program.

Release

a} When only LS] operates:

Move the movable part of the machine tcol by manual operation in the
opposite direction (safe side). Reset after separating 1t from the
limit switch,

Note) In this case, the movable part of the machine tool can be moved only
in the opposite direction.

b) When both L81 and LS2 operate:

i) Set 2nd L.S. REMOVE button to ON on operator's panel,
ii) Do the same operation as in releasing LSI.

Note) In the equipment in which LS1 is not operating when LS2 is in opera-
tion, the movable part is movable in both directicns by manual
operation. Be careful of the direction in which it is to be moved
when LS1 has malfunctioned,

9)-2 Overtravel (software) ... Stored stroke limit alarm

Tf the machine has reached the stored stroke limit wvalue, an overtravel

alarm is displayed.

The axis feed is stopped 1f this alarm occurs.

Causes and countermeasures

() Stered stroke limit setting (parameter No. 60 - 65) error =+ Correct

parameters,

@ Program error + Correct parameters.

Release

The machine can move In the opposite direction of the last moving

direction. Move the moving part of the machine in the opposite (safe)

direction by manual operation, and reset the stored stroke limit.
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10) Motor overheat
DC servo motor overheat alarm (overload when AC servo motor i1s overheated)

3123

Item Cause of trouble Checking points Corrective action

1 Overload Check to see if the motor Decrease load

armature current exceeds the torque.
rated current, Decrease cutting
condition,

2 Winding insulation | Check the insulation between Clean around the
trouble the terminals Al or A2 of commutator with

motor power cable and the forced air,

motor bodies with a tester or Change the motor
a megger. if the above

Over 1 m at 500 V is normal countermeasure is
for the megger check. ineffective.
Infinite value is normal in

the tester check,

3 Shortecircuit Measure no-load current by Clean around the

inside of winding removing the motor from the commutator.
machine. If the current This problem can
increases in proportion to easily occur when
the motor rotation rate, the oil adheres to
there is a short-circuit the surface of the
inside of winding. commutator,

4 Demagnetization Check the motor terminal Change the motor
of field system voltage between Al and A2 is if terminal vol-
magnet normal at rapid traverse, tage 1s low and

the motor is over-
. heated at the same
time,

5 Trouble in heat Check the fan voltage or the Rearrange the
pipe fan operation | wiring. wiring,

Check that the fan does not Refix the wire
touch a wire gauze, gauze,
Check to see if the fan motor Replace the fan
itself has a problem. motor.

6 Trouble 'in heat The heat pipe is ineffective Replace the motor,

pipe efficiency when the motor with a heat
pipe is overheated, despite
the fact that all the above
items are normal.
7 Brake trouble Check to see that the brake Replace the brake,

connection corresponds to the
power source frequency.
to see that the voltage is

100 V +10% (allowable value),

Check
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Ttem Cause of trouble Checking points Corrective action
8 Connection trouble | Check the overheat connection | Repair the fault,
between motor and positioning
module.
9 Positioning module Replace the posi-

is defective.

tioning module,

11} Overrun detection {(Tachogenerator signal loss) TGLS/TG

a) For M series servo
Ttem Cause of trouble Checking points Corrective action

1 The motor power If the alarm occurs when a Check the power
cable is not motion command is not input, cable comnection.
connected to the alarm cause described at
terminals (5), the left should be checked.

(6), (7) or (8) of
terminal board T1
in the velocity
control unit, or
the power cable is
broken.,

2 PCB setting is Check the setting according Adjust the set-
improper. to section 6.2. "Setting and ting.

adjustment of PCB .....".

3 Velocity feedback Measure the velocity feedback | Repailr the cable
voltage is not voltage between check carrying the
being applied or terminals CH2 (TSA) and CH3 velocity feedback
is intermittent, (GND) with an oscilloscope. voltage. Repair

Confirm whether the voltage the defective
is being interrupted. source (i.e.,
motor or control)
of the velocity
feedback voltage.
b} For AC servo
Item Cause of trouble Checking points Corrective action
1 The motor power If the alarm occurs when a Repalr the power

cable is not
connected to
terminals (5),
(6), or (7) of
terminal board Tl
in the volocity
control unit, or
the power cable is
broken,

motion command is not input,
the alarm cause described at
the left should be checked,

cable of motor.

- 289 ~

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




3.12.3

Item Cause of trouble Checking points Corrective action
2 PCB setting is Check the setting. Adjust the setting
improper, correctly.
3 Pulse coder feed- Check the feedback cable. Repair the feed-

back signal is not
sent,

back cable,

12} Abnormal load 0OVC
a) For M series servo

Ttem

Cause of trouble

Checking points

Corrective action

1

PCB 1s defective.

The OVC alarm occurs if the
power i1s turned on when the
motor power cable is discon-
nected, (In this case, since
the gravity axis may fall
down, it should be sup-
ported.) (The 523 terminal
should be shorted so that the
TGLS alarm will not occur,
After confirmation, the §23
connection should be ocpened.)

Replace the PCB,

PCB setting is
improper.

Check the setting of variable
register RV3 which is used to
set the upper limit of the
motor current. (Generally,
RV3 is set to 10, but the
adjustment may differ with
the machine tool.)

Change the RV3
setting.

Mechanical load is
abnormal.

Observe the waveform between
check terminals CH8 and CH3
with an oscilloscope. Check
whether the current which is
determined by RV3 flows over
600 msec,

Remove the
mechanical over-
load.

b} For AC servo

Item Cause of trouble Checking points Corrective action
1 Pulse coder feed- Check the feedback cable. Reconnect the
back signal is not feedback cable.
sent,
2 Motor current Check motor current, Change the cutting

exceeds rated
current.

conditions.
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13) No fuse breaker BRK
a) For M series servo

3.12.3

Item Cause of trouble Checking points Corrective action
1 The no fuse The breaker is open when it Turn off power and
breaker operated. is as shown below. reset the breaker.
This button pops (If it cannot be
Eﬂ up when the reset immediately,
breaker operates, wait about ten
[:}/’/’ To reset the minutes and try
breaker, press again,)
T the button after
Tﬁ E5 turning off the
power,
2 Diode module DS or | The breaker operates again Replace dicde
gome other part of | when power is restored after module DS or the
the velocity the countermeasures of whole velocity
control unit is item 1, control unit.
defective,
3 Mechanical load is | Observe the motor load Remove the
excessive, current at rapid traverse mechanical over-—
between terminals CH8 and load,
CH3 on the PCB with an
oscilloscope., Check whether
it exceeds the rated current.
4 The PCB or the The BRK alarm occurs when the | Replace the PCB or

connection between
the PCB and the
velocity control
unit is defective,

no fuse breaker is not ope-
rating.

the velocity unit.

This alarm message is not displayed for AC servo.

14) High current alarm HCAIL/HC
a) For M series servo

Ttem

Cause of trouble

Checking points

Corrective acticn

1

Improper motor
power cable
connection,

The HCAL alarm does not
occur when the power is
turned on with the motor
power cable disconnected,
{In this case, since the
gravity axis may fall down,
it should be supported. The
§23 terminal on the PCB
should be shorted so that the
TGLS alarm will not occur.
The 523 connection should be
opened after confirmation.)

Fix the motor
power cable
connection,
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Ttem

Cause of trouble

Checking points

Corrective action

The transistor
module is defec-
tive.

The HCAL alarm goes on when
the motor power cable is
digconnected,

Turn ¢ff power and measure
the resistance between the
following terminals using a
multimeter, If the measured
value 1s 10 ohms or less, the
trangistor module is defec-
tive,

Replace the tran-
sistor module,

b
€l

Bl
El, C2
B2
E2

€9

Confirm between
Cl-El, C2.
El, C2-E2,

b) For AC servo

Item

Cause of trouble

Checking points

Corrective action

1

Wrong connection
of motor power
line.

HC alarm does not occur when
turning on the power supply
after disconnecting the motor
power line.

(Since the gravity axls may
drop in this case, support it
or disconnect the drive cable
of gravity axis brake.)

Reconnect the
motor power line
correctly., If the
motor power line
is checked while
disconnecting it,
set setting ter-
minal 810 to L
side; otherwise,
TG alarm occurs.

Transistor module
1s defective.

Check to see if HC alarm
occurs when turning on the
power supply after discon-
necting the power line accor-
ding to item 1. Turn off the
power supply, remove PCB, and
observe the resistance between
terminals of the transistor
module using a circuit tester.

Replace transistor

module,

* Check resistance
between Cl-El

and C2 also
between EIl and
C2-EZ,

%% Check resis-
tance between
Cl-El and also
between C2-EZ,

& L3
@ &
Ci cl
BT B1
El, 2 3l
B2 2
T2 B2
E2

(H003)

(HO0% ,HOO05)
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Ttem

Cause of trouble

Checking points

Corrective action

Internal short-
circuit failure of
motor windings.

Check motor windings for
normal insulation.

Replace the motor,

4

PCB is defective,

If HC alarm occurs with no
defects in dtem 1, 2, 3,
PCB is defective,

Replace the PCB.

15} High voltage alarm HVAL/HV

a) Tor M series servo
Item Cause of trouble Checking points Corrective action
1 Input AC power Check to see if the tap Correct the tap
voltage is too connection of servo power connection.
high, transformer is correct.
2 Servo motor is Check to see if the insula- Clean brushes.
defective tion resistance is normal
between the motor armature
{power line) and the body.
3 PCB is defective. Check to see 1f alarm occurs Replace PCB,.
when items 1 and 2 are normal.
b) For AC servo
Item Cause of trouble Checking points Corrective action
1 Input AC power Check to see if the servo Repair the tap
voltage is higher transformer taps are properly connection.
than specified. connected,
2 Servo motor is Check to see if the insula- Replace the motor,
defective. tion resistance 1s normal
between the motor armature
(power line) and the body.
3 Load inertia is Increase the
excessive, acceleration/
deceleration time
constant.,
4 PCB 1s defective. If HV alarm occurs with no Replace the PCB.

defect in items 1, 2, 3,
PCB 1s defective.
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16) Discharge alarm DCAL/DC
a) For M series servo

3.12.3

Item Cause of trouble

Checking points

Corrective action

1 Discharge tran-
slstor Ql or the
PCB is defective.

The alarm occurs immediately
after turning on power.

Replace transistor
Ql. Replace PCB.

2 PCB setting is
improper.

Terminal S$26 is shorted even
though the separate regener-
ative discharge unit is used
with the gravity axis.

Open terminal S$26.

3 Machine tool
counterbalance is
improper.

The waveform shown in the
following figure is measured
at started periods on check
terminal CH10 while the
counterbalanced axis 1s
moving down at rapid traverse
speed,

Adjust the
counterbalance,

4 The acceleration/
deceleration rate
frequency is too
high.,

Check whether the positioning
frequency at rapid traverse
speed exceeds 1 to 2 time per
second.

Check that this alarm indi-
cator does not go on when the
rate is decreased.

Use a dwell period
and decrease the
acceleration/
deceleration rate,

b) For AC servo

v * 0.2+02V

Discharged
time width

12202V

Item Cause of trouble

Checking points

Corrective action

1 Regenerative tran-—
slstor Q1 is
defective or PCB
is defective.

DC alarm occurs immediately
after power is turned on,

Replace the tran-
sistor Ql. Re-
place the PCB.

2 PCB setting is
improper,

Setting pin S2 is set to L
side even though a separate
regenerative discharge unit
is used,

Set $2 correctly.
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Ttem

Cause of trouble

Checking points

Corrective action

The acceleration/
deceleration rate
frequency is too
high.

Check whether the positioning
frequency at rapid traverse
speed exceeds 1 to 2 times
per second. Check to see if
this alarm does not occur
when the rate is decreased.

Use a dwell period
and decrease the
acceleration/
deceleration rate.

17) Low power voltage alarm LVAL/LV
a) For M series serveo

Item

Cause of trouble

Checking points

Corrective action

1

AC power voltage
1s too low.

Check to see if connection
between input AC power vol-
tage and servo transformer
tap is correct.

Correct the tap
connection.

Connection defec-
tive between servo
transformer and
CN2 on the PCB.

Check to see if PCB voltage
+24 V and +15 V are correct.
Check that the servo trans-—
former terminals (41 - 43,

44 - 46, 47 - 49) and PCB CN2
(1, 2, 3) are connected
correctly,

Correct the con-
nection.

PCB is defective,

LVAL alarm occurs when above
items 1, 2 are normal.

Replace the PCB.

b) TFor AC servo

Ttem Cause of trouble Checking points Corrective action

1 AC power voltage Check to see if the con- Correct the tap
is too low, nection between input AC connection,

power voltage and servo
transformer is correct.

2 Connection defec~ Check to see if PCB voltage Correct the con-
tive between servo | +24 V, +15 V and +5 V are nection.
transformer and correct, Check that servo
PCB CN2. transformer terminal 41 - 49

(AC 18 V) and PCB CN2
(1, 2, 3) are conmected
correctly.

3 +5 V fuse is blown | Check to see 1f the fuse for Replace the fuse,
out., +5 V is blown out,

4 PCB is defective. PCB is defective if LV alarm Replace the PCB,

occurs when above items 1 - 3
have no problem,
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18) Other V-READY off (Velocity control unit failure)
If the V-READY off is not caused by the failures described before, check the
following items,

3.124

Item Cause of trouble Checking peoints Corrective action
1 100 VAC is not Check to see if 100 V AC are Supply 100 V AC,
supplied to supplied across terminals (3)
velocity control and (4) of the terminal board
unit, of wvelocity control unit.
2 No fuse breaker is | Check the no fuse breaker When the button is

turned off in AC
8€TrvVo.

button on/off state.

off, proceed to
next block,

Causes and countermeasures when no fuse breaker functions in AC servo

Item Cause of trouble Checking points Corrective action
1 No fuse breaker The operating condition is as | Reset the no fuse
functions illustrated below, breaker after

This button is turning off the
pushed inward power supply.
during normal (Wait for about
EQltEE operation of the 10 minutes 1f the
[:]/ motor. If the no fuse breaker
breaker has cannot be reset
functioned, turn at once.,)
' off the three-
?ﬂ ﬁg phase power
supply once;
then press this
button.

2 Diode module, No fuse breaker functions Replace dicde
surge absorber simultaneously when power module DS or surge
{ZNR) or other supply is turned on after absorber (ZNR) of
parts are faulty countermeasure in item 1. velocity control
in velocity unit.
control unit,

3 Abnormal Check to see if the motor Eliminate abnormal

mechanical load

load current exceeds the

rated current during rapid
traverse while monitoring

CHI0 and CH1l or CH12Z and CH3
(0 V) of PCB using an oscillo-
scope.

load from machine
tool side.

3.12.4 Fuse alarm of 1/O module
1) External output power supply (+24E) fuse
When digital input modules ID [J[] A and ID [J[] B are used, +24 V power supply
(+24F) 1s fed to terminal board Tl of the main unit and I/0 unit in oxrder to

feed the voltage to an external contact.

Two types of fuses 34 and T35 are

inserted into this +24F power supply to protect the power supply modules and
I/0 modules which are mounted on the I/0 unit from a short-circuit failure or
a contact failure with other power lines,
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(24) (24) T1
Ir34 "3
+24V |00 O~_0 O +24E
+24V .
power Z
supply
GND Q GND
Power supply module
(2 1 0 POW CALS
CAl6
Fa1 k32 =
5A)(5A) & T3 M3 screw
@ ALC[ @7
S| e g } Note 1
/’ffig odar
opsT W3S
A/ S| Mdtap
F34 35 1/O unit

2) Fuse alarm in digital output module
The terminal board type digital output module is provided with

fuses,

3.12.4

built-in

If these fuses are blown out, the fuse alarm indicator lamp of curresponding

module lights to indicate the fuse failure,

The following filgure shows the

mounting positions of fuse alarm indicator lamps of each module and the

mounting positions of fuses,
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3.124

Module name

0D08B, OD16B

Mounting posi-
tions of fuse
alarm indicator
lamps and mount-
ing positions of
fuses

C ®

FU1
&2 gl
no

FU2

FU3
[
(3]

FU4

—

Fuse alarm lamp (red)

If one of fuses FUl ~ FU4 is blown
out, the above fuse alarm lamp lights,

The blown out fuse shows a white failure
display as in the indicator shown in the

right figure,

Indicator

Correspondence
between fuses
and output
terminals

Fuse number

FUl ruz

Fu3

FU4

Output number

0800--0803 | 0S04-0T07

0810-0813

0S14~0817
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3.12.4

Module name

OD08C, ODL6C

Mounting posi-
tions of fuse
alarm indicator
lamps and mount-
ing positions of
fuses

00
Ol
02
03
04

05

CCM

com| [}

CONY

| [ |
- ®
3.2 13
- g
=l_ 1
50! |52
™ A o
(x, £
®
iiii
n| Al Ao
fry fz,
32
- o0
o 1y I
] ®
—__A_.—l l__.__‘_‘
7
Fuse alarm lamp (red) imdicator

If one of fuses Fl - F8 1s blown out,
the above fuse alarm lamp lights,
The blown out fuse shows a white failure
display as 1n the indicator shown in the
right figure,

Correspondence
between fuses Fuse No. Fi T2 3 T4 F5 re F7 r8
i:imEUtEUt Output No.| 0S00 | 0502 | 0504 | 0806 | 0510 | 0812 | 0514 | 0816
nats 0501 | 0303 | 0s05 | 0507 | 0811 | 0513 | 0815 | 0817
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3124

Module name

0AO8D, 0Al6D

Mounting posi-
tions of fuse
alarm indicator
lamps and mount-
ing positions of
fuses

XHO 00
X0 j01

Lo [0z

29[| |65
X[} 106

5o for

ICo

B )@ &

£
EHENEAEHE N EHENE E
=

<

)

Tf one of fuses Fl - F4 is blown

out, the above fuse alarm lamp lights,
The blown out fuse shows a white failure
display as in the indicator shown in the

right figure.

T ——
© s
63
-
6.3
A
®
b5
Al
o
[ 9
53
= ol
®
v———-——Ar [__

Fuse alarm lamp (red)

Indicator

Correspondence
between fuses
and output
terminals

Fuse number

Fl

F2 F3 T4

Output number

0500-0803 | 0804-0F07 | 0510--0813 | 05140517
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3.124

Module name OAQ8E, OAl6GE
Mounting posi-
tions of fuse
alarm indicator LJ C: ‘———25*4 J—o
lamps and mount-
ing positions of (O | ‘—1_
fuses 0|00
Gxlo]m
oo
o Oj D D
co 0 L
~Fuse alarm F1 F2
jojod lamp
2o |os #1
SO | 06
oo
co [ G, E}’:L D D
lolo Fuse alarm ® 4 T3
lamp
xyOf1i #2
(S
o] 13
[ SlalEY
o]l Fuse alarm D D
Sl lamg?’ F5 F6
ol 16
(o] 17
(COM ) é"lé\
e Elll]\:; alarm D ’—[_J
) #4 r7 I8
] ®
(} | | —

If one of fuses Fl - F8 is blown out, the above fuse

alarm lamp lights. Correspondence between fuse and lamp is
as follows,

Fl - F8 have no alarm indicator., Replace the fuse where
ingide fuse element is blown out.

Correspondence of

fuses alarm lamp Alarm lamp No. #1 #2 #3 #4
number, fuse

number and output Fuse No. Fi F2 | F3 | F4 | ¥5 | F6 | F7 | F8
number. :

050010802 |0804{0S06 (08100812 |0514|0816

Output No. 080110803 |0805]0807 0511|0813 |0815|0517
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4. ADJUSTMENT

4.1 Procedure of Adjustment

This section shows adjustment procedure when the system is installed.

Adjust

yvour system according to the following items. Details of each item are
described in the table below.
No. Contents Remarks

1 Check external views of control unit and servo See Item 4.1 (1)

unit,

2 Check the connection of screw terminals. See Item 4.1 (2)

3 External cables connection, See Ttem 4.1 (3)

4 When power source for NC is "OFF", connect the See Item 4.1 (4)

power 1lnput cable.

5 Check the insert position of connector and PCB, See Item 4.1 (5)

6 Setting confirmation See Item 4.1 (6)

. Tap setting transformer
. Velocity control unit PCB setting
. Control section PCB setting

7 Check input power source voltage, frequency and See Item 4.1 (7)

phase rotation.

8 Check that output voltage 1s not shorted with See Item 4.1 (8)

ground.

9 Power on and check output voltage. See Item 4.1 (9)
10 Adjustment of velocity control unit, See Ttem 4.1 (10)
11 Adjustment of photo Amp., ocutput wave form of See Item 4,1 (11)

tape reader,
12 Check interface signal between NC and machine See Item 4.1 (12)
side.
13 Setting and confirmation should be made for each See Item 4.1 (13)
parameter and setting data,
14 Power off. See Ttem 4.1 (14)
15 Connect motor power cable. See Item 4.1 (15)
16 Power omn. See Ttem 4.1 (16)
17 Check movement of each axis by manual feed. See Item 4.1 (17)
18 Adjustment for servo system. See Ttem 4.1 (18)
19 Check whether all functions of NC operate See Item 4.1 (19)

normally.
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4.1

1) Check external or internal view of control unit and servo unit

Items

Check dirt and damage on external view of CRT/MDI unit, intermal position
display unit, internal manual operation board, etc.

Check loosening fixture or detachment of PCB, tape reader unit, velocity
control unit, etc,, inside of locker,

Check damage on cables, conduits, etc,, inside of locker,
(Cover strippings, etec.)

2) Check that the connection of screw terminals is correct

Items

Terminal plate TPl or TBl of input unit (U, V, W).

Terminal plate TP2 of input unit (EON, EOF, COM, FA, FB),

Terminal plate TP3 of input unit (2004, B).

Terminal plate TP4 of input unit (U1, V1, EMGINL, 2, EMGOUT1, 2),

Terminal plate TB2 of input unit (R, S, 200A1, 200Bl, others).

Power ON/OFF button of CRT/MDI unit.

Terminal block of tape reader unit.

Terminal block of input transformer for export. (Primary and secondary side)

Terminal block for servo power transformer. (Primary side, secondary side
100A, B TOH1, 2)

Check that the cover is not detached (if applicable).

3) External cables connection
Check following items at time of installation for each unit

Items

After striping cable external cover, check whether the cable is connected to
the earth plate by cramp metal.

Check whether the larger {(more than 14 mm?) protection earth cable is
connected between NC and machine side magnetics cabinet,

Check the protection earth is being one point earth type or not as connect-
ing from the machine side magnetics cabinet to the grounding earth,
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Checlk following items only for the initial equipment,

4.1

Items

Check whether all signal cables are made into unified shield.

Cable specifications are as designated by connecting manual.
(For motor signal)

Cable specifications are as designated by connecting manual,
{For motor drive)

Cable specifications are as designated by connecting manual.
(For velocity control unit interface)

Cable specifications are as designated by connecting manual.
(For position coder) '

Cable specifications are as designated by connecting manual.
(For spindle analogue output)

Cable specifications are as designated by connecting manual,
{For manual pulse generator)

Cable specifications are as designated by connecting manual.
{(For exterhal position display)

Cable specifications are as designated by connecting manual.
(For external CRT/MDT)

Cable specifications are as designated by connecting manual.
(For Reader+puncher interface)

4) As setting power source for NC "OFF" connect the power input cable

Ttems

Disconnect motor power cables.

Short short bar S$23 on the velocity control unit PCB for M series servo
motor.

Put short bar S§10 to L-side on velocity control unit PCB for AC servo.

5) Check the mounting position of connector and PCB

Items

Are cramp screws for HONDA connector firmly tightened?

Are nail-type fixtures fitted with flat cable connector?

Are nail-type fixtures fitted with brown connector for power source?
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4.1

Ttems

Are screws tightened for optional PCB?

Master bCy

1

Fitting screw

Optional PCB ~

I P S

Are ROMs exactly mounted with IC socket on ROM card.

6) Setting confirmation
Perform following items a) ~v e) for every unit at time of installation.
a) Tap set of transformer {see Item 4.2).

Items

Tap setting of servo power transformer.

Tap setting of input transformer for export.

b} Setting on control section PCB (see Item 6.1).

c) Setting on M series velocity centrol Unit PCB (see Item 6.2),
d) Setting on AC servo velocity control unit PCB (see Ttem 6.3).
e) Setting on AC spindle servo unit PCB (see Item 6,4),

7} Confirmation for input power source voltage and frequency

Items

When power source is used for control unit and servo unit, confirm that input
is applied as follows:

ac 200/220 v T19%, 50760 Bz +1 Bz, 3 8

(However, combination with 220 V and 50 Hz is not recommended.)

Power source input for control unit only is applied as follows:

ac 200/220 v T10%, 50,60 Hz +3 He, 1 4

(However, combination with 220 V and 50 Hz is not recommended.)

Power source input for servo unit only 1s applied as followings:

AC 200/220 V “jg; 50,60 Hz +1 Hz, 3 ¢

(However, combination with 220 V and 50 Hz is not recommended,)
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4.1

items

Power source for export transformer is applied as follows:

AC 200/220/230/240/380/415/440/460/480/550 V fig;

Input power capacity is enough for consumptive power of control unit and
servo unit,

8) Confirm that output voltage is not shorted with ground

Ttems

Power unit output +5 V is not shorted with 0 V.

Power unit output +24 V ig not shorted with O V,

Power unit output +15 V is not shorted with O V.

Power unit output ~15 V is not shorted with 0 V,

9) Power on and check output voltage (see Item 3.4)

Items

Are the fans in the locker operating?

At the check terminal on master +5 V (Cl12) +4,75 = 45,25 V
PCB or control PCB, confirm that +24 V (C12) +21.6 - +26.4 V
output voltage is within the +15 Vv {Cl2) +14 .25 = +15,75 V
ranges at table to the right. =15 v (Cl2) ~14,25 - ~15,75 V¥
Confirm each output voltage at check CH15 (+24 V) +22 - 27V
terminal on velocity control unit CHI6 (+15 V) +14.55 - 15,45 V
P.C.B. CH17 (=15 V) -14,55 - ~15,45 V¥

10) Adjustment of velocity control unit (see Ttem 6.2)

Items

Confirm servo offset

a) Set RV2 on velocity control unit PCB to 50% {(for pulse coder feedback).
Set RV2 so that voltage between CH6 and CH3 is within +0.5 V while short-
ing between CHl and CH3 and between CH2 and CH3.

Note l: When machine moves during adjustment, position deviation error stop
page or drift excessive error will occur. In this case, set
approx. 5000 to in-~position width and position deviation limit
value. After adjustment, reset normal data, If the large data is
set to in-position width, automatic drift compensation is not
performed,

Note 2: Don't short CH2 (TSA) and CH3 (0 V) or CHZ and CH4 (0 V) on
velocity control PCB because hybrid IC on master PCB will be
damaged (This note applies to a system with pulse coder feedback).
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4.1

11) Adjustment of photo Amp. output wave form of tape reader
(Refer to Item 3.5)

Items

After setting endless tape (repeating respectively punching and non-punching),

send the tape by setting switch for MANUAL.

1) With an oscilloscope, measure the waveform at check terminals CHPS on the
photo-amplifier, Adjust it so that the ON/OFF timing ratio is 6:4 by RVI
(8p).

2) Measure the waveform between check terminals CHI .and CH8 on the photo~
amplifier using oscilloscope, and find the channel where the ON time
width is the shortest,

3) Measure the waveform where the ON time width is the shortest between CHI
and CH8 and compare it with the waveform of CHPS. Adjust so that the
timing indicated below is obtained by RVZ,

4) Confirm that the waveforms CHl and CH8 gatisfy the timing in the diagram
below.

ON QFF

1

—

CHPS waveform
ON: OFF=6:4 Above
r_/ 300us

—-n-’——-—-—
Above
Shortest ON width _J ON \ 300us '

measured between
CH1 and CH8 OFF

Note)} Names of check terminal and variable resistor for tape reader
(A13B-0070-B001) are changed as below.
CHPS +» S, CHL ~ CH8 » 1 ~ 8, CHG » 0V, RVl » SP, RV2 + right side volume
of SP.

12) Confirm interface signal between NC and machine side

Items

Refer to the self-diagnostic function table (see Item 3.7).

13) Setting and confirmation should be made for each parameter and setting data

Items

Refer to the parameter table (refer to Item 5.3).

Set parameter ADR (PRM, 1800, O bit) to "1",

Set parameter PSF (Parameter No. 1802) to O for a resolver or an inductosyn,

14) Turn off the power supply

15) Connect the motor power line '
Open S23 for M series servo. Set S10 to H side for AC servo.
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16) Turn on the power supply

4.1

Ltems

If an alarm occurred, take corrective action according to the alarm list.

The motor rotates more or less simultaneously when MCC of the velocity
control unit was turned on, but it is soon reset due te the function of the
automatic drift compensating function. Then, the motor does not rotate
even when the power supply is turned on and off. Repeat the power on/off
operation and emergency stop several times and make sure that the motor
does not rotate,

17) Examine the movement of each axis by manual feed

Ttems

Try moving each axis every 10 pm by the manual pulse feed or incremental
feed, Check to see if the machine normally follows up the movement.

Operate the limit switches mounted on the machine while moving each axis
with low override by manual JOG feed; make sure that the machine stops
moving securely when an overtravel alarm was detected.

Move each axis while changing the override by manual JOG feed and manual
rapid traverse. Make sure that none of the alarms such as excessive error,
etc,, appear even at the maximum feed rate,

18) Adjust the servo system

Items

Operate each axis by F4 digit feed in MDI mode, and check the positional
deviation amount by the CRT/MDI unit at this time (DGN No, 3000}. Obtain
the position gain from the feed rate and positional deviation amount by the
following equation:

16.7F F: Feed rate (mm/min) (0.1 in/min), (deg/min)

G = T

G: Position gain (sec 1) (standard: 30 sec 1!)

Adjust the position gain to be less than +10% of the aimed value by turning
variable resistor (F/V converter voltage compensation) RV4 (in case of M
series servo) or RV3 (in case of AC servo) of the velocity control unit PCB.
The difference ameng axes should be within 1%, (Take the initial positional
deviation amount into due consideration.)

E: Positional deviation amount (0.001 mm), {(0.0001 in), (0.01 deg)

Perform standard setting and adjustment of the inductosyn, resolver inter-
face PCB, referring to Subsec. 6.1.6,
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4,2

19) Confirm that ali functicns of NC are able to operate normally.

Items

Perform a reference point return.
Perform setting of grid shift amount. This performance will become
effective only after power is turned off and on again. Confirmation

is required,.

Running is made by the test tape being made to match the machine,

4.2 Connection of Power Transformer

4,21 Tap change of control power transformer

A control power transformer is required when the input power supply is other
than 200 VAC 50/60 Hz or 200 VAC 60 Hz.

This transformer can be installed din the free-standing type cabinet and FS12
built-in type cabinet only, As a power transformer is mounted in the machine
tool when the other type cabinets are used, refer to the manual issued by the
machine tool builder,

Check the transformer tap, and confirm that the voltage {at the NC power supply
terminal) is within +10% and -15% of the tap voltage. If the voltage is outside
this range, the tap must be changed.

OTB1 o]

% 550

480
460
440
415 A
380 200
240 B
230

220
200

on BIHEE &

COM
ol CAUTION

/
-

®) ] O

Tap connection for 380 VAC

4,2.2 Connection of M series servo power transformer
1) Primary connections
a) For power transformers MA « MC (for Japan)

Power voltage Connection of transformer primary terminals
200 v ‘ U~-2, V-4, W-6
220 ¥ U-1, V-3, W-5
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4.2.2

b) For power transformers MAE ~ MCE (for countries other than Japan)

Connection of transformer primary terminals

Power voltage Connection of power Short between transformer
cables U, V, W terminals
150 v U-3-7, v-11-15, W-19-23 4-8-12-16-20-24
(Common to 200 V)
230 v U-2-6, V-10-14, W-18~22
(Common to 220 V)
380 Vv U-3, v-11, W-19 4-7,12-15,20-23,8-16=24
420 Vv (Common U-3, v-11, wW-19 4-6,12-14,20-22,8-16-24

to 415 V, 440 V)

460 V U-2, v-10, wW-18 4-6,12-14,20-22,8-16-24
{Common to 480 V)

550 v u-1, v-9, W-17 4-~5,12-13,20-21,8-16-24

2} Secondary connections
a) For power transformers MA, MAE b) For power transformers MB, MC, MBE,
MCE

To T1({A), (1), (2) of

To TL(A), (1), (2) of
the 1st axis

velocity control unit
for model OM, SM

To T1{A), (1), (2) of
velocity control unit
for Model 00M

To T1{A), (1), (2) of
the 2nd and 3rd axis

Trans-
former

Trans-
former

to CN2 (1), (2), (3)
MB of the 1st axis

MC

To CN2(1), (2), 3)
of the 1st axis

To CN2(1), (2), (3)
of the 2nd axis

To CN2 (1), (2), (3)
of the 2nd axis

To CN2 (1), (2), (3)

To CN2(1), (2), (3)
of the 3rd axis

of the 3rd axis

—_— e e ——

To CN2 (4), (§) of

the 1st axis the 1st axis

} To CN2@4), (5} of

Fig. 4.2.1

Note: The output voltage of the power transformer differs for Model O0O0M,
(A voltage lower than the voltages for other motors is used.) If the
power transformer for other motors should be connected to the velocity
control unit for Model OCM by mistake, it causes trouble, Be
particularly careful with connection, accordingly.
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3) External dimensions of power transformer

275 max 1Tgmax

265max

R I S

LEO I . 154 %50 I\ 126

BOmax A 15¢

Connection diagram of power

Connections of power

transformer MA - MC, transformer MA31 - 36
Connections of MA31l - 36
are as shown in the figure
at right.
| -——1:231 ——0 31
| 34 |———0 32 L For motor
220V | __1: 39 0 33) modelOM,5M
1 | 35 ——034] .
200V 25 Tor motor
2 ; l 2 gz ° 36 model 00M
3 0220V i o 41
4&200V 3' g 42 ¢ To 1st axis
| 43] CN2 #31 ~33
5 <#220\/ | 4 To 1st axis T1
6 0200V To 2nd axi
o | o 45 To 2nd axis 34 ~ 136
CN2
i 46 To 2nd, 3rd
| 475 To 3rd axis axis F1
] :g CN2
TOHI1
G o 051 | To 1staxis
- T‘;f' TOH? 52} CN2

Connections of power
transformer MAE31l - 36

Connection diagram of power
transformer MAE - MCE,
Connections of MAE3l - 36
are as shown in the figure

at right,
275V 275V 03]
; 230V 26230\1 i E © gi Lm0 3y & For motor
3o 190V 7&190‘\/ ! 0132 o33 model OM, M
oV oV 35 o]
4 8 or motor
9 o275V 130275V ; 33 E“—“‘" 357 model 00M
10,230V B 230V B 36 p—l
- 41
11,190V 1 190V | E“} To 1st axis
12 0¥ B160 2 B 43] N2 *31 ~33
170205V 915275V | o 44 _ To st axis T1
18 o230V 296230V FH o 45 To 2nd axis
190V 190V _Hi| CN2 *34 ~ 36
19 oV 23 oy [ :g To 2nd, 3rd
To 3rd axis axis T1
R | eI
G | TOH! ;? To Ist axis
- j, TOH2 52} CN2
Fig. 4.2.2 (e}
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EgZi;former Weight
ﬁiE About 20 kg
EEE About 30 kg
ﬁgE About 36 kg

Terminal layout of power

transformers
(Screw M4)

MA - MC.

31
32

33

34

35

36

41

42

Saf e 00 |00 e

43

Terminal layout

transformers

44
45
46
47
48
49

51
52

of power
MAE ~ MCE,
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4.2.3

4.2.3 Connection of AC servo power transformer
Be sure the input tap of the power supply transformer is set according to the
input voltage when connecting the power supply cable to the AC servo unit,
If set incorrectly, the AC servo unit may cause trouble,
1) Primary side connection
Comnecticn of the transformer terminals and power supply cables U, V, and W
must follow the input supply voltage specifications in Tables (a) and (b).
a) TFor power supply transformers AA, MB and MC for Japan

Table 4.2.3 (a)
Power voltage Connection of primary-side terminals
200 Vv U-2, V=4, W-6
220V U-1, v-3, W-5

b) For power supply transformers MBE, and MCE for countries other than Japan

Table 4.2.3 (b)

Connection of primary-side terminals

Power voltage Connection of power Short between transformer
cables U, V, W terminals
190 v U=3~7, V-11-15, W-19-23 4-8-12-16-20-24
(Common to 200 V)
230 v U-2-6, V-10-14, W-18-22
(Common to 220 V)
380 V U-3, v-11, wW-19 4-7,12~15,20-23,8-16=-24
420 Vv (Common U-3, v-11, W-19 4=6,12-14,20-22,8-16-24
to 415 V, 440 V)
460 V -2, v-10, W-18 4-6,12-14,20-22,8~16-24
(Common to 480 V)
550 v | U-1, V-9, W-17 4-5,12-13,20-21,8~16-24
- 3i2 -

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




423

c¢) Power transformer AAE, ABE and ACE for Japan and other countries

Table 4.2.3 (¢}
Connection of primary-side terminals
Power - 7
voltage Connection of power Short between Connection
cables U, V, W transformer terminals type
200 v U-7, V=15, W-23 8-15, 16~23, 24~7
220 v U-6, V-14, W-22 8-14, 16-22, 24-6 Delta
connection
230 v U-5, v-13, w-21 8-13, 16-21, 24-5
240 v U-4, v-12, W-20 8-12, 16-20, 24-4
380 Vv U-6, V-14, W-22
420 V U-4, v-12, W-20 8-16, 16-24 or Star
(8-16-24) connection
460 V U~3, V~11, W~19
480 V U-2, v-10, w-18
550 v Uu-1, v-9, W-17

Remarks: If more than one power supply transformer 1s used, both must be

connected to the tap in the same way.

Also, the connection of

transformer overheat must be done in the same manner.

2) Secondary side connection
a) For power supply transformers
AA and AAE

To T1(A), (1), (2) of
velocity control unit
for model 30 (3000
rpm max) 0, and 5

velocity control unit
for models 4-0 to 1-0

To T1(A), (1), (2) of
} (3-0 is 2000 rpm max)

Power
trans- Te CN2 (1), (2}, (3)
formers
AA and
AAE

of 1st axis

Te CN2 (1), 2),(3) 0
of 2nd axis

To CN2 (1), (2), (3) of
3td axis

Te CN2 4), (§) of
ist axis

b) For power supply transformers
MB, MC, MBE MCE, ABE and ACE

k)
32
33

34
185V

Power 35
Trans- 34 185V

formers

} To CN2 (1), (2) (3) of

] To T1 (A), (1}, (2) of 1st axis

To T1 (A}, (1), £2) of 2nd axis,
3rd axis

To CN2 (1), (2), (3) of 1st
axis

2nd axis

To CN2 (1), (2), @) of
3rd axis

To CN2 4), (5) of
1st axis

Note: The models 4-0 to 1~0 motors use a relatively low power supply

transformer voltage.

If the higher voltage used for the other

models is applied to the velocity control unit for Models 4-~0 to

1-0, it will cause an error.
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3) Motors and power transformers used for each axis

4.2.3

Table 4.2.3 (d)
Ist axis 2nd axis 3rd axis Power Remarks
transformer
Models 4-0,3-0,|Models 4-0,3-0,|Models 4-0,3-0,| Transformer AA | Models 4-0, 3-0
2=0 20 2-0 (AAE) (2000 rpm max),
(1.5 kvA) 2-0, 1-0, and
Models 4-0,3-0,|Models 4-0,3-0,|Model 5 0 use trans-
2-0 2-0 former output
terminals 34,
Models 4-0,3-0,|Models 1-0,0 35, 36, while
2-0,1-0 Models 3-0
(3000 rpm max)
Models 4-0,3-0,|Model 5 and 5 use
2-0,1-0, transformer
0 output termi-
nals 31, 32,
33,
Model 5 Model 5 Model 5 Transformer MB
(MBE, ABE)
Models 5, 10 Model 10 (2.5 kVA)
Models 20, 30
Model 5 Model 5 Model 10 Transformer MC | See Note.
(MCE, ACE)
Model 5 Models 20, 30 (5 kVA)
Model 30R

Note: Two or more transformers MC, MCE, or ACE, become necessary according to
the load conditions in the case of Models 10, 20, 30 x 3 axis.
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4) Connections in the power supply transformer

Connections for power supply
transformers AA, MB, and MC

(Connection for 31-36 of AA

is as shown at right.)

i o

i

;‘:3;333%: Coss
| E:

220V I

30 o 41
40-&“’ | 0 42
;I-_—-—-om

50 TR i 44
6o ; 0 45
' 46

' 47

48

TS

Connections for power
supply transformers AA

31 to 36,

1557
i85V

120V 33

120V
EW”

(—"036

Models for countries other than Japan

Connections for power supply
transformers MBE, and MCE,
(Connection for 31-36 of

MAE is as shown at right)

275V 275V
1
2 o230V | Pozs0v B L
190v 1| ¢%100v 1 | 3
3o Vi | < 32
ov g, ov i 35
275V 275V 33
1
109230V B 17230V l E:BG-
11,190V {1, 1o0v R 41
oV ov {| ! :42
12 o 160 o 43
17 oZTBY__ o1 275V | o dd
15 o220V I, 230V | i
1o o190V [ 100V : E 246
200— Y Hy,0 OV | :;
Go T or
TL TOH2 , o,

Connections of power

transformer MAE
31 to 36.

31
S
; [0 33
p—"034
B
| ——©C36
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423

Terminal layout of power
supply transformers AA,

MB, and MC.

3

33

34

35

36

42

SO o fCD DO |
o
—

43

44

45

o+

49

51

52

Terminal layout of power
supply transformers MBE

and MCE,

31
32
1 5 33
2 6 34
3 7 35
4 8 36
9 13 41
10 14 42
11 16 43
12 16 44
17 21 45
18 22 46
19 23 47
20 24 48
49

@ .
- 51
52
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Connection of power supply transformer

AAF,

550V

480V
460V
o0 |

. 4157240V

230V

380,220V

= e T A WM

o

13 orrrm—————
380,220V

o]

550V

415 7240V

200V

ov
o2t 4@

550V

230V

200V

415,240V

380,220V

ao—-

i

Connection of power transformers

ABE and ACE.

550V
0__..
4BOV

460V
30—

4157240V |

60 380,220V

200V

7

g0

9
10 00—

460V
4157240V
230V
13 0——m
380,220V

11O
12 00—

11 0

550V
480V

[ | 120V 5
120V
———0 36

18V
—0C 41

ov O 42
18¥ —Q 43

i
B o

- !
!__Am__JB__O45
J
18V o 16

LA —0 47
oy
—0 48

18Y 19

TOH,

o
TOH,
e 52

185V
O 31
I~w440 34

185V
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4.2.3

Terminal layout of power supply
transformer AAE.

31
e
5 1 | 33 |
"6 ENEN
EARER D
T8 | 4 36
5| [ [
Tt | |10 42
FOaREIREE
6] [ 12 | 14
21| | 17] 45
22| |18 16
[Za| {19 47
L 26 | |20] |48
6L 19 |
51
52

Terminal layout of power supply
transformers ABE and ACE.

EN
I3
™1 | 5 ER
2| [ 6 34
3| [ 7| |5
ENRER 36
o] [aa | |4t |
0] p1a | [ 4z]]
11| [15] |43
ErEE AR E
BN ER 45
18 | [z2 | [L46 ]
19 ] [ 23 | 47
20 | [Z| [ 48]
— [T |
n |9 |
51
52
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5. PARAMETER
5.1 Parameter Display

5.1.1 Displaying parameters other than pitch error compensation data

1) Press the 'SERVICE' software key followed by the 'PARAM' software key. The
parameter screen appears,

2) Enter the data number of the parameter to be displayed and press the 'IMP-NO'
software key. Instead of entering a data number, the required parameter can
be displayed using the cursor or the page key,

5.1.2 Displaying pitch error compensation data

1} Press the 'SERVICE' software key followed by the 'PITCH' software key. The
parameter screen appears,

2) Enter the data number of the parameter to be displayed and press the 'IMP-NO'
software key, Instead of entering a data number, the required parameter can
be displayed using the cursor or the page key.

5.2 Parameters Setting
5.2.1 Parameter tape format

1) Format of parameter tape except pitch error compensation data
Parameters are classified into the following based on data formats:

Data format Data range Remarks
Bit type 0 or1
Bit axis type 0or1l
Byte type 0 - 4127
Byte axis type 0 - 4127
Word type 0 - 432767
Word axis type 0 - +32767
2-word type 0 - +99999999
2-word axils type 0 -~ 499999999

Note 1) Tndependent data can be specified for each control axis 1f axis types
are used,

Note 2) Data ranges are general ranges, Data ranges vary based on parameters.
See the explanation of each parameter for more information,

a) Bit type parameter tape format

N P :

N : The data number is a 4-digit numeric value following N (A positive
integer)

P : Parameter value (0, 1) 1is given as an 8-digit numerical wvalue

following P, A data number contains 8 bit-type parameters.
Parameter bit 0 is stored in the first digit and parameter bit 7 is
stored in the 8th digit, (positive integer)
End of block (LF in ISO code or CR in EIA code)

Note 1) Address N and P should be specified in the order described above.

Note 2) Leading zeros can be omitted.

Example:

NQOOO PCO010001; or NO P1000L;
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5.2.1

b) Bit axis type parameter tape format

c)

d)

e)
£)
g)
h)

N A P H
N : The data number is a 4-digit numeric value following N (A positive
integer)
A _ 1 An axis number (1 - 15) (A positive integer)
P : Parameter value (0, 1) is given as an 8~digit numerical wvalue
following P. A data number contains 8 bit-type parameters.

Parameter bit 0 is stored in the first digit and Parameter bit 7 is
stored in the 8th digit. <(positive integer)
H : End of block (LF in ISO code or CR in EIA code)
Note 1) Address N, A, and P should be specified in the order described above.
Note 2) Leading zeros can be omitted.
Example:
N0OO12 Al POOOOOLLl; or N12 Al Pll;
N0012 A2 PO000010; or N12 A2 PIO;
NOG12 A3 PO0O00010; or N12 A3 P10;
The parameters of various axes can be specified in one block as follows:
N12 Al P11 A2 POl A3 POL;
Byte type parameter tape format

N P :

ir:;__T“The data number 1s a 4-digit numeric value following N (A positive
integer)

P i Parameter value is given as a numerical value following P. (An
integer)

Valid data range depends on the parameters,
R End of block (LF in ISO code or CR in EIA code)
Note 1 Address N and P should be specified in the order described above.
Note 2) Leading zeros can be omitted,
Example:
N2010 P100;
Byte axis type parameter format

N A P H
N : The data number is a 4-digit numeric value following N (A positive
integer)
A 3 An axis number (1 - 15) (A positive integer)
P : Parameter value 1is given as a numerical value following P.

Spec1f1c data ranges vary according to parameters,
End of block (LF in ISO code or CR in EIA code)
Note 1) Address N, A, and P should be specified in the order described above,
Note 2) Leading zeros can be omitted,
Example:
N1020 Al P88;
N1020 A2 P89;
N1020 A3 P9O0;
The parameters of various axes can be specified In one block as follows:
N020 Al P88 A2 P89 A3 P90
Word-type parameter tape format
Same as the byte-~type parameter tape format.
Word-axis type parameter tape format
Same as the byte-axis type parameter tape format.
2-word type parameter tape format
3ame as the byte-type parameter tape format.
2-word type parameter tape format
Same as the byte-axils type parameter tape format.
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5.2.2

Example of a parameter (except pitch error compensation data) tape:
%3
NO Pl
N3 PO;
N1GQ P10;
N1l PO;

.
:
:

%

2} Pitch error compensation data tape format

N P ;
ir:;__?wg;digit numeric value {10000+ pitch error compensation point number)
after N (positive integer)
P : Pitch error compensation value after P (An integer)
Valid data range is -7 - 7.
3 : End of block (LF in IS0 code or CR in EIA code)

Note) Address N and P should be in the order described above.
Example of pitch error compensation data tape (IS0 code)

% .

©y

N10000 PI;
N10001 Pé4;
N10002 P-7;
N10003 P-3;
N10004 P2;

.
:
.
:
4
a

5,2.2 Setting parameters using parameter tape
1) Put the system into MDI mode or emergency stop status.
2) Press the software key 'SETTING' to select the setting screen,
3) Enter 8000,
4) Press the software key "INP-NO.'; data number 8000 parameter is displayed.
5) Enter 1 and press the 'INPUT' software key. PWE=1 is shown and parameters
can now be specified. NC enters an alarm status,
6) Press the function menu key and the soft key is changed over te the function
selection key.
7) Press the 'SERVICE' software key and then press the 'PARAM' software key to
gelect a screen,
8) Mount the parameter tape on the tape reader,
9) Press the software key 'READ' and then software key 'ALL'. The parameter
tape is read and parameters are set,
10) Temporarily turn NC power off,

5.2.3 Setting from MDI

1) Put the screen into MDI mode or emergency stop status.

2) Press the software key 'SETTING' to select the setting screen.

3) Enter 8000.

4) Press the software key 'INP~NO,'; data number 8000 parameter is displayed.

5) Enter 1 and press the 'INPUT' software key. PWE=l is shown and parameters
can now be specified. NC enters an alarm status.

6) Press the function menu key and the soft key is changed cver to the function
selection key,
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7)
8)

9)

10)
i1)

12)

5.3

5.3.1
1)
2)
3

4)

5.3

Press the 'SERVICE' software key and then press the 'PARAM' software key to
select a screen,
Enter the data number of the parameter to be set and press the 'INP-NO,'
software key, The screen for the parameter to be set will be displayed,
Enter the data to be set and press the 'INPUT' software key; the entered
data is assigned. Data can be continuously input from the selected data
number by delimiting data ';'.
Example:
If 10; 203 30; 40 are entered and the software key 'INPUT' is pressed, 10,
20, 30, and 40 are sequentially assigned to the parameters starting with
the parameter indicated by the cursor.
Repeat steps 7), 8) and 9).
After parameters are established, set 0 to the parameter PWE of data number
8000 to inhibit further parameter setting,
Reset the NC and release the alarm 'Parameters can be established'. If the
alarm 'A parameter which requires to turn NC power to be temporarily turned
off has been established' appears, turn NC power off.

Parameter Tape Punch

Punching ail parameters

Connect a punch unit to the I/0 interface,

Put the system into EDIT mode.

Press the 'SERVICE' software key and then press the 'PARAM' software key to
select a screen,

Press the 'PUNCH' software key followed by the 'ALL' software key and all of
the parameters will be punched.

5.3.2 Punching the parameters except pitch error compensation data

1)
2)
3)

4)

Connect a punch unit to the I/0 interface,

Put the system into EDIT mode.

Press the 'SHERVICE' software key and then press the 'PARAM' software key to
select a screen.

Press the 'PUNCH' software key followed by the 'PARAM' software key and
parameters (except the pitch error compensation data) are punched,

5.3.3 Punching pitch efror compensation data

1)
2)
3)

4)

Conmnect a punch unit to the I/0 interface,

Put the system into EDIT mode,

Press the 'SERVICE' software key and then press the 'PITCH' software key to
select a screen,

Press the 'PUNCH' software key followed by the 'PITCH' software key and
parameters on the pitch error compensation data are punched.
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5.4 Parameters

Parameters are specified by type of function as follows.

54

For details, see

10/11/12/100/110/120 series operator's manual (Appendix) (B-54810F)

Parameter list

1) Parameter related to setting

Parameter No.

Contents

0000 TV check 1s performed or not.
TV check is performed or not during control out.
I80 code is with parity bit or not.
Method of punching EOB by ISO code,
Punch code is ISO or EIA,
0ol0 Input unit 1s by metric or inch.
Single block stop inm custom macro is performed or not,
0011 08000 ~ 08999 programs can be edited or not.
08000 ~ 08999 programs are displayed on executing.
0012 Mirror image ON/OFF,
Each axis scaling Validity/Invalidity,
0020, 0021 Input device No. for foreground.
0022, 0023 Input device No, for background.

2} Parameter related to timer

Parameter No.

Contents

0100 Timer 1 (Accumulated power on hour).
0101 Timer 2 (Accumulated automatic operation hour).
0102 Timer 3 (Accumulated automatic operation hour).

3) Parameters related to axis control

Parameter No.

Contents

1000 In-position and interlock condition,
1002 Linear axis detection unit,
1004 Each axis setting unit,
Input unit is multiplied by 10 or not.
1005 Setting related to reference point return,

External deceleration signal, machine lock, and axis detach
signal are wvalid or invalid,
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5.4

Parameter No.

Contents

1006 Setting inch/metric conversion is required or not.
Setting machine coordinate system for stroke check and
automatic reference point return.

Setting machine coordinate system for stored pitch error
compensation,

Axis movement amount is specified by diameter or radius.
Specifying manual reference point return direction.

1020 Program axis name of each axis.

1021 Axis number in parallel axis.

1022 Specifying each axls in basic coordinate system,

1023 Servo axis number of each axis.

1030 2nd auxiliary function command address,

1031 Standard axis,

4) Parameters related to coordinate system

Parameter No.

Contents

1220 Each axis external work zero point offset value.

1221 Work zero point offset value of work coordinate system 1.

1222 Work zero point offset value of work coordinate system 2,

1223 Work zero point offset value of work coordinate system 3,

1224 Work zero point offset value of work coordinate system 4.

1225 Work zero point offset value of work coordinate system 5.

1226 Work zero point offset value of work coordinate system 6.

1240 Coordinate value of the lst reference point in the machine
coordinate system.

1241 Coordinate value of the 2nd reference point in the machine
coordinate system,

1242 Coordinate value of the 3rd reference point in the machine
coordinate system,

1243 Coordinate value of the 4th reference point in the machine
coordinate system.

1260 Movement value of rotary axis per rotation,
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5) Parameters related to feed rate

5.4

Parameter No.

Contents

1400 Dry run is valid or invalid for rapid traverse command.
Dry run is valid or invalid for thread cutting command.
Manual rapid traverse is valld or invalid from reference
point return after power on,
Skip function feed rate,
Pogitioning is by non-linear interpolation type or linear
interpolation type.
2nd feed rate override is valid or invalid,

1401 External deceleration invalid for all feeds or only for
rapid traverse,

1410 Dry run rate.

1412 Percentage to rapid traverse override TFl.

1413 Manual handle feed allowable flow.

1414 Magnification n of manual handle feed,

1420 Rapid traverse rate of each axis,

1421 Fo-rate for each axls rapid traverse override,

1422 Maximum cutting feed rate of each axis.

1423 Jog feed rate of each axis.

1424 Manual reference point return FM rate of each axis.

1425 Manual reference point return FL rate of each axis.

1426 External deceleration rate for cutting feed.

1427 External deceleration rate at rapid traverse of each axis,

1428 Feed rate of skip function,

6) Parameter related acceleration/deceleration control

Parameter No,

Contents

1600 Rapid traverse acceleration/deceleration is by linear or
exponential.

1620 Linear type rapid traverse acceleration/deceleration time
constant of each axis,

1621 Linear type rapid traverse acceleratibn/deceleration FL
rate of each axils.

1622 Cutting feed acceleration/deceleration constant time of

each axis.
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54

Parameter No.

Contents

1623 Cutting feed acceleration/deceleration FL rate of each axis.

1624 Jog feed acceleration/deceleration constant time of each
axils,

1625 Jog feed acceleration/deceleration FL rate of each axis.

1626 Chamfering time constant at thread cutting cycle of each
axis,

1627 FL rate at thread cutting cycle of each axis.

1628 Exponential type rapid traverse acceleration/deceleration
time constant of each axis.

1629 Exponential type rapid traverse acceleration/deceleration
FL rate of each axis.

1630 Parameter ! to establish linear acceleration/deceleration
prior to interpolation.

1631 Parameter 2 to establish linear acceleration/deceleration

prior to interpolation.

7) Parameter related to servo

Parameter No.

Contents

1800 Automatic drift compensation is performed or not,
Servo alarm occurs or not when velocity control ready
signal (VRDY) turns on before position control ready signal
turns on.
Follow-up is performed or not during servo-off.

1802 Automatic setting of phase shift value has completed or not.
Servo off signal is valid or invalid.

1810 Feed back pulse frequency 1s checked or not.
Setting of compensational rate of backlash and pitch error
compensation,
Pogition control LSI is checked or not at turning on power.
Feed back pulses of pulse coder is monitored or not.

1815 Position detective method is by digital feed back or analeg
feed back,

1816 Setting of reference counter capacity.
Setting of detective multiplier,

1820 Command multiplier (CMR) of each axis.

1825 Servo loop galn of each axis.

1826 Loop gain multiplier of each axis.

1827 In-position width of each axis.
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5.4

Parameter No.

Contents

1828 Position deviation limit value at serve off of each axis,
1829 Position deviatlion limit value at stoppage of each axis,
1830 Position deviation limit value at servc off at each axis,
1831 Lowest clamp value of velocity command value of each axis,
1832 Feed stop position deviation of each axis.

1833 Pogition detector phase shift value of each axis,

1834 Drift compensation amount of each axis,

1835 Number of pulse per pulse coder one rotation,

1850 Grid shift amount of each axis.

1851 Backlash compensation of each axis,

1890 Feed back pulse check move distance of each axis.

8) Parameter related to DI/DO

Parameter No.

Contents

2000 Resetting signal (RST) is always output or only when
reset button on MDI panel is pressed.
Rewinding signal (RWD) is output only when tape reader
is rewinded or when either tape reader or program in memory
is rewinded.
Cycle start lamp signal (STL) is output or not during
operation by manual numeric command.
Cycle start lamp signal is output or not when programs are
registered by cycle start signal in tape editting mode.
Cycle operating signal (OP) is turned on or not at
searching for sequence number.
MDI mode can be started or not by pressing start button on
the panel.
Programs are registered by cycle start signal in tape
editing mode or not,
2001 Reset or alarm 1s effective at emergency stop.
If all of the mode selection signal turn off, no mode is
assumed or the previously selected mode is assumed,
Tncremented feed amount is specified by magnification
specification signals MPl, MP2 and MP3.
Rapid traverse override signal ROVI and ROV2Z has a standard
interface or logical 0/1 reverse interface,
Selection BMI or FS3/FS6 as machine interface.
Selection FS3 or FS6 interface.
External operation command signal EF is output or not.
2010 Delay time of strobe signal MF, SF, TF, BF.
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5.4

Parameter No.

Contents

2011 Acceptance width of M, 8§, T and B function completion
signal (FIN),

2014 Mode unselected status ignore time.

2015 Invalid mode selection status ignore time,

2016 Manual feed rate override clamp value,

2020 Software operator's panel (+) direction command button.

2021 Software operator's panel (-) direction command button,

9) Parameter related to MDI/EDIT/CRT

Parameter No.

Contents

2200 All of the programs are loaded at once by external I/0
device next to programs previously loaded or after deleting
previous programs.

When program with the same program number as the one already
loaded, program can not be loaded by alarm or loaded after
deleting previously loaded programs.,

M0O2, M30 and M99 are assumed as program end or not in
program loading,

M99 is assumed as program end in program leoading,

Program No. 09000 - 09999 are deleted or not by all program
deleting operation or command.

2201 Program editing of program No. 09000 ~ 09999 is prohibited
or not,
Program No. 09000 ~ 09999 are displayed or not during
execution.
Single block is stopped or not at the macro statement of
programs 09000 - 09999,

2202 Display on external position display and position display

on CRT are by standard unit or by 10 magnification of
standard unit,

External position display, CRT relative position display
and absolute position display include tool length
compensation value or not.

External position display, CRT relative position display
and absolute position display include tool radius
compensation/tool nose R compensation value or not.
External position display, CRT relative position display
and absolute position display are with considering the
delay at acceleration/deceleration control or not.
External position display, CRT relative position display
and absolute position display are with considering the
delay in servoe or not.

Machine position display or CRT is with considering the
delay at acceleration/deceleration control or not,
Machine position display on CRT is with considering the
delay at servo or not.
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5.4

Parameter No.

Contents

2203

Machine position display on CRT is by detective unit or
inch/metriec unit.

10) Parameters related to programming

Parameter No.

Contents

2400

Decimal podint is input by conventional or calculator
method,

Feed per minute T code in metric without decimal point is
processed by 1 mm/min or 0.1 mm/min unit.

Commands of inch input and metric input are G20/21 or
G70/G71.

Condition setting of M30 at memory operation.

Always dwell per minute or dwell per minute in feed per
minute mode and dwell per revolution in feed per revelution
mode.

G code system selection,

2401

Mode at power turn on and in clear status.

2402

Travel command path for absolute are same as for
incremental or not after manual intervention by manual
absolute on,

2410

Arc radius error limit value,

2411

2418

M codes 1 ~ 8 which do not perform buffering,

2900

Distance between double turrets.

11) Parameters related to Reader/puncher interface

Parameter No.

Contents

5001 1/0 device No. connected to Reader/puncher interface.
5003
5011 1/0 device No. connected to ASR33/44 interface.

5110, 5120,
5130, 5140,
5150, 5160

Reader/puncher device specification number corresponding to
device No., 1 - 6.

5110, 5121,
5131, 5141,
5151, 5161

Stop bit number of Reader/puncher device corresponding to
device No, 1 - 6.

5112, 5122,
5132, 5142,
5152, 5162

Band rate corresponding to device No. 1 - 6.
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12) Parameter related to stroke limit

5.4

Paranmeter No.

Contents

5200 Stored stroke limit inhibited area 1s in interior or
exterior,

5210 Stored stroke limit is checked or not.

5220 (+) direction coordinate value of stored stroke limit of
each axis.

5221 {~) direction coordinate value of stored stroke limit of
each axis.

5222 (+)} direction coordinate value of stored stroke limit of
each axis,

5223 (=) direction coordinate value of stored stroke limit of
each axis.

5224 (+) direction coordinate value of stored stroke limit of
each axis,

5225 (=) direction coordinate value of stored stroke limit of
each axis.

13) Parameter related pitch error compensation
Parameter No. Contents

5420 Pitch error compensation number for reference point of each
axis.

5421 Pitch error compensation point number nearest the "-" end
of each axis

5422 Pitch error compensation point number nearest the "+" end
of each axis

5423 Pitch error compensation magnification for each axis.

5424 Interval of pitch error compensation for each axis.

5425 Movement amount per rotation in rotating axis type pitch

error compensation.
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l4) Parameter related to spindle control

Parameter No.

Contents

5600 Voltage polarity of spindle speed analog output.
Gear change system during thread cutting or tapping.
Spindle orientation or gear shift is performed by spindle
orientation signal (SOR).
Spindle speed output is by analog or 12 bit binary output.

5601 Spindle override is valid or invalid,
Spindle override is valid or invalid during thread cutting
or tapping.
When spindle speed command beyond maximum spindle speed,
speed is clamped it maximum speed or an alarm occurs,
Gear select signal output is code output or signal output
corresponding to gear selection,
SF signal is output or ncot when gear select signal is
output,
SF signal is output when gear select signal is output
or when S5 code is commanded.
Type of spindle speed analog output/spindle speed binary
output.
Gear selection on the machine side.

5602 Spindle stop signal (SSTP) input type.
One of gear select signal and BCD S code is output or
both of them are inputted,
Gear select signal Input type,.
Alarm of sgpindie velocity control unit in checked or not.
Tool position offset amount is excluded or not from the
preset position of constant surface speed controlled axis.
Tool length compensation amount is excluded or not from the
preset position of constant surface speed controlled axis.
Present position or end peint coordinate value is used in
positioning command during constant surface speed control.
Speed arrival signal is used or not.

5603 Gear select condition for 3/6 interface.
Position coder disconnection is checked or not.

5610 Gear ratio of spindle to position coder,

5611 Sampling number for finding the moving average of spindle
speed,

5612 Spindle speed unit generated by BMI,

5613 Offset voltage compensation value of spindle speed analog
output.

5614 Gain adjusting data of spindle speed analog output,

5615 Spindle speed during spindle gear shift.

5616 Time upto new spindle speed after spindle gear select

signal is output.
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Parameter No.

Contents

5617 Spindle speed during spindle orientation.

5618 Minimum clamp speed of spindle motor.

5619 Maximum clamp speed of spindle motor.

5620 Time for checking the speed arrival signal.

5621 Maximum spindle speed corresponding to gears,
§

5628

5631 Spindle speed at each gear switching point during tapping
§ and thread cutting.

5637

5640 Axis number of constant surface speed.

5641 Minimum spindle speed at gear during constant surface speed
§ control.,

5648

15) Parameter related to tool compensation

Parameter No.

Contents

6000

New offset value is valid after the next block where D or H
code is gpecified or valid after the next block.

Tool position compensation is specified by D code or H code,
Tool position compensation is effective or not for arc
command.

Axis selection for tool length compensation.

Tool length compensation vector can be cleared by reset or
not.

Offset number of tool position offset 1s specified by low
order two digits or by low order one digit of the T code.
Condition to execute tool position offset,

6001

Start up type of tool R compensation or tool nose R
compensation,

Condition of interference check of tool R compensation or
tool nose R compensation,

Tool position compensation geometry cffset is performed
shifting work coordinate system or by moving the tool.
Tool wear offset of tool position compensation is performed
by shifting work coordinate system or moving the tool.
Offset number specifying method of geometry and wear in
tool position compensation.

Offset state when tool number O is specified.
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5.4

Parameter No. Contents

6002 Setting of offget amount unit,

Tool position compensation amount is specified by diameter
or radius value,

Position recode signal (PRC) is used or not when tool
position offset amount is inputted directly,

6010 Limit value to ignore small movement amount created by tool
R compensation.

6011 Denominator constant by three-dimensional tool offset,

16) Parameters related to canned cycle

Parameter No. Contents

6200 Selection of drilled axis in canned cycle.

: Dwell command is valid or not by P in canned tapping cycle.
Tool return direction and movement amount Iin canned fine
boring cycle and canned back boring cycle after spindle
orientation,

Movement to drilling point in canned cycle is done by rapid
traverse or by linear interpolation,

Initial level point is changed or not when origin setting is
above by reset or MDI during canned cycle,

G80 and G81 are specified by canned cycle or external
operation command,

6201 Spindle control in canned cycle is performed or not by M
code,
MO5 is output or not when spindle rotation direction is
changed.

FFIN signal or FIN signal which corresponds to SSP signal
and SRV signal,

FMF signal is output or not after returning to R point

or initial point when SSP and SRV are output,

FMF signal is output or not when SSP and SRV are output.

6202 Cutting cycle is performed or not at the block which has no
movement command during signal cutting cycle mode.
Finishing workplece is performed or not at the end of
roughing cycle,

Override can be applied or not to infeed during roughing

cycle,
6210 Return amount of canned cycle G73.
6211 Clearance amount of canned cycle G83.
6212 Chamfering amount of thread cutting cycle.
6213 Chamfering angle of thread cutting cycle.
6214 Overcutting override value of roughing cycle,
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Parameter No.

Contents

6215 Retract amount in roughing cycle.

6216 Clearance amount in rough cutting cycle,

6217 Return amount in peck cycle,

6218 Minimum cutting amount In thread cutting cycle,
6219 Tinish allowance in thread cutting cycle.

6220 Number of spark-out in thread cutting cycle.

6240 Tool retract direction after G76, G87 orientation.

17) Parameter related to scaling and coordinate system rotation

Parameter No.

Contents

6400 Designation of angle of coordinate system rotation.,
6410 Magnification of scaling.
6411 Angle of coordinate system rotatiomn.

18} Parameter related to one directional positioning

Parameter No.

Contents

6820

One directional positioning and approach amount,

19) Parameter refer to custom macro

Parameter No.

Contents

7000 Custom macro is called or not by T, S and B codes.
Custom common valiables 1#100 - #199 are cleared or not by
reset,

7010 ETA code which represents 1s set by hole pattern,

7011 EIA code which represents is set by hole pattern.

7012 EIA code which represents # is set by hole pattern.

7013 EIA code which represents * is set by hole pattern.

- 332 -

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




5.5

Parameter No.

Contents

7014 ETA code which represents = is set by hole pattern.

7050 G code for calling the custom macre of program No., 9010 ~
9019,

7059

7071 M code for calling the custom macro of program No. 9001 ~
9009,

7079

20) Parameter related to service

Parameter No,

Contents

8000

Parameters setting which can not be specified by setting
input are forbidden or allowed.

CRT screen 1is automatically changed or not to the error
message screen when an error 1s caused,

When parameter PWE is 1, an error is indicated or not.

8010

When power is turned off, parameter at data number 8000 is
set to 0 or maintained.

5.5 PMC Data Setting and Display (PCPRM)

Parameters of timer, counter, keep relay, data table, and positioning module are
set and displayed from CRT/MDI unit. _
For this operation, depress soft key | PCPRM | of PC basic menu to bring up the

following menu.

TIMER COUNTER KEEPRL DATA POs

In case of PMC-I, NC must be set to the MDI mode or emergency stop status for

data setting.

5.5.1 Timer setting and display

The variable timer time 1s set and displayed.

depress [ TIMER | soft key to bring up the timer screen.

Timer No.
(1 - 40)

| TIMER
0 DATA NO DATA
001 2000 016 1000
002 10000 . .
015 0 030 0

Fig. 5.5.% Timer screen
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ta

Specifi-
cations Minimum Maximum
Timer setting time Setting time
No.
1 ~38 50 ms 1638,3 sec
9 - 40 8 ms 262,136 sec

etting and display from CRT/MDI unit

5.5.1

®
®
®
®

For timer setting din the case of PMC, set NC to MDI mede or emergency
stop status, and turn on the NC parameter for writing parameters (Data
No. 8000, PMW), This operation is not required for display.

Display the timer screen (see Fig., 5.5.1) by depressing the soft
key of PMC basic menu. :

Bring data of necessary timer No. on the screen by depressing page key
[¥]. stop and subsequent steps are required for timer setting.

Set the cursor to the setting point on the screen by the cursor key
cperation.

The timer is set by depressing key after entering timer data by

numeric keys. For subsequent data setting, repeat the operation,
starting with step @.

@ After setting timer data, turn off the NC parameter for writing
parameters. Depress key to return to the PMC basic menu.

55.2 Counter setting and display

Set and display the preset values and integrated values of the counter.

If

counter screen does not appear, depress | COUNTR | soft key to bring the counter

screen.

(1 - 20)

Counter No.m‘ﬂuNTER '
NO ADDRESS PRESET CURRENT
01 coo 26520 1120
02 C04 1200 0
03 Cc08 0 0

Preset value
—Integrated value

.

Fig. 5.5.2 Counter screen

1) Setting and display from CRT/MDI panel
@ After changing a menu by depressing | PCPRM | soft key of PMC basic menu,

(See Tig, 5.5.2).

depress [ COUNTR | soft key to bring the counter screen,
: g

(2) Display data of necessary counter number by depressing page key [ ¥ ]. The

operation in @ _and subsequent steps are required for setting counter

data.
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5.5.3

Set NC to MDT mode {emergency stop status in case of PMC-I). Set key
signal KEY4=1 in case of BMI dinterface., Set KEY=1 for an interface
corresponding to FS3 or FS6.

Set the cursor to the setting point on the gcreen by using the cursor
key,

The counter is set by depressing m key after entering counter data
by numeric keys. Tor setting subsequent data, repeat the operation
starting with step

After setting counter data, depress key to return to the PMC basic
menu.

6.5.3 Setting and display of keep reiay and nonvolatile memory contro! data
Set the display keep relay and nonvolatile memory control data. TIf keep relay

screen is not displayed, depress | KEEPRL | soft key to bring the keep relay

screen,

1)

2).

®
®
®
@
®

®

KEEP RELAY

NO ADDRESS DATA
01 KOO 10100011
02 KOl 00011100
15 K14 11000101

Fig, 5.5.3 Keep relay screen

ting and display of keep relay

For data setting in the case of PMC-I, set NC to the MDI mode or
emergency stop status and turn on the NC parameter for writing
parameters, This operation is not required for display.

After changing the menu by depressing [ PCPRM | soft key of PMC basic menu,
depress soft key to display the keep relay screen. (See Fig.
5.5.3.)

Bring data of necessary keep relay on the screen by depressing page key
[¥]- The operation in @ and subsequent steps are required for setting
the keep relay and nonvolatile memory control data.

Set the cursor to the setting polnt on the screen by the cursor key

operation.
Set keep relay data by depressing | INPUT | key after inputting numeric
keys. Perform operation from for setting subsequent data,

After setting keep relay data, depress | RET | key to return to the PMC
basic menu,

Setting and display of nonvolatile memory control data

Set and display nonvolatile memory control data in the same way as in setting
and displaying the keep relay.

Nonvolatile memory control data are displayed at No. 17 address K16 on the
keep relay screen and only data of bit 6 and 7 are used.
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5.b.4 Setting and display of data table

If no data table screen is displayed,

5.5.4

the data table control data screen {see

Fig., 5.5.4 (a)) appears by depressing the [ DATA | soft key of PMC parameter menu.
If correct data are being set as data table control data, data contents (see

Fig,

5.5.4 (b),

(c)) of data table #1 are displayed first by depressing page

key, and the data of data table #, #3, ... #fn are displayed each time page key
is depressed hereafter.

DATA TABLE CONTROL DATA
ADDRESS PARAMETER NO,OF DATA OFFSET SPECIAL TABLE NO.O

NQ,
000
001
002
003
004
005

-

014

DO000  ———e— 3

D002 00000110 20 0 31520 2150 — =

D0OI0 00000110 10 0 0 20000 —=

D0018 10000000 42 0 550 12300  —p=
S — e R — — —

L

Table internal

No.

Fig. 5.5.4 {a) Data table control data screen

Indicates the number of data table group.

No. of tables

Table 1 control data
Table 2 control data
Table 3 control data

Data of table intternal No. 0
Special display data
Offset data

No. of data

Table parameters

DATA TABLE DATA #001

NO, ADDRESS DATA  NO,
0000 D0G26 12550 0015
0001 D028 120 .
0002 DOO30 1500 .
0014 0029

ADDRESS

DATA

Fig. 5.5.4 (b} Data tabie data screen
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DATA TABLE OF MONITOR #0.04
NO. ADDRESS TOOL NO, MAX, AVERAGE
01 bG320 11252 250 80
0z D0324 14 190 62
03 D0328 1240 200 73
15

Fig. 5.5.4 {c) Monitor data table screen
(Display screen of each data for monitor control MONI (SUB 47))

1) Setting and display of data table control dat
Only control data of each data table are displayed in the format shown in
Fig. 5.5.4 (a). Data of data number 0 are data of the number of data tables.
Only NO. OF DATA column is used for setting the number of data tables. No. 1
and subsequent data serve as table control data of each data table.
The following data are set and displayed from the CRT/MDI.

PARAMETER : Table parameter
NO. OF DATA: No. of data (Set the number of tables used in case of HNo=0

line.)
OFFSET : Offset data
SPECIAL : Special display data

TABLE NO, 0: Data of table internal number 0O

(:) For setting data in the case of PMC-I; set NC to MDI mode or emergency
stop status, set KEY4=1 in the case of BMI interface, or KEY=] in the
case of FS3 or FS6 interface,

(2) Depress soft key of PMC basic menu and depress soft key

after changing the menu,

The data table control screen appears as shown in Fig. 5.5.4 (a).

For displaying the table control data screen after No. 15, depress page

key to display the next data.

For data setting, the operations in (:) and subsequent steps are

required,

Set the cursor to the setting data point by using the cursor key of

CRT/MDI panel,

Depress key after setting data by numeric keys,

Data are changed at the designated cursor pesition,

For setting subsequent data, repeat operation starting with (:).

For setting data table data after setting control data, depress page key

to display the data table screen. See 2) in the next paragraph.

To return to the PMC basic menu, depress key.

2) Setting and display of data table

For setting data in the case of PMC-I set NC to MDI mode or emergency
stop status, set KEY4+1 in the case of BMI interface, or set KEY=l in
the case of interface corresponding toc FS3 or FS6,
This operation is not required for data dispaly.
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5.5.5

@ Depress | DATA | soft key after changing the menu by depressing | PCPRM

soft key of PMC basic menu,

The data control data screen shown in Fig., 5.5.4 (a) appears first,
Depress page key to display the data table screen. See Fig. 5.5.4 (b).
Data of data table 1 appears on the data table screen.

By depressing page key again, data of table 2 appears, Data tables 3, 4,
.+s are sequentially selected, each time page key is depressed.

Display the data table screen of corresponding table.

If 30 or more data table data are present, display the next data by

depressing page key | + |.

The operations in nd subsequent steps are required feor data setting,
Set the cursor to the setting data point by using the cursor key of the
CRT/MDI panel,

Depress key after setting data by numeric keys.

Data are rewritten at the desilgnated cursor point,

Repeat operation, starting with step (), if data are to be set

@ L ® ©

sequentially,
After setting data table, depress key to return to the PMC basic
menu.

555 Setting and display of positioning MODULE patameters
Set and display positioning module parameters. If the positioning module screen
is not displayed, depress soft key to display the screen,

Positioning module No.

PMC system automatically reserves (#1, #2, ... sequentially from a module
parameter area of 66 bytes/unit from having a lower input address of PC in
the end of data table, the POSIS module connected to I/0 unit.)
L +
POSITIONING,MODULE PARAMETER #1
Parameter —%ADDRESS DATA NO. ADDRESS DATA
No. 01 bOnoo onoooooo
Danop
Poopo
02 A
DOnog
bOoan
03 bO0co
04 bOono

Fig. 5.5.5 Positioning module parameter screen
Note) When setting a parameter to parameter, No. 1, 2, H, M, and L parameters

are set sequentially from the top of the CRT screen.
For H, M, and L parameters, refer to the positioning module in Section V.
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3.5.3

1) Setting and display from CRT/MDI panel
Positioning module parameters are classified into bit type and numeric type
according to parameter numbers and entered from CRT/MDI panel in the format,
For details of parameters, refer to Appendix 20.

® O © ©

For setting parameters in the case of PMC-I, set NC to the MDI mode or
emergency stop status and turn on an NC parameter for writing parameters.
This operation is not required for displaying parameters.

After changing the menu by depressing soft key of PMC basic menu,
depress soft key to bring the positioning module parameter screen,
(See Fig., 5.5.5.)

Depress page key to bring necessary positioning module No. screen.
The operations in (4 and subsequent steps are required for setting para-
meters,

Set the cursor to the setting point on the screen by cursor key opera-
tion.

Set parameters by depressing key after entering data of the
specified format correspoinding to parameter numbers by numeric keys.

For subsequently setting data, repeat operation starting with step @
After setting parameters, depress key to return to the PMC basic
menu.
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6. SETTING AND ADJUSTMENTS ON THE PCBs

6.1 Setting and Adjustments on the Control Unit PCBs

6.1.1 Setting on the control unit PCBs for 10 and 11 series
1) Setting on the analog servo 10 series master PCB (A16B-1010-0040)

Item | Symbols Description
1 SEl Sets position LSI clock 16,384 MHz pulse width, Fixed. This
setting applies to edition number - 03B only. FEdition number
04C and higher don't include this setting functdion.
8
7
6
5
O !
] 3
N
1
2 TACL Set the velocity feedback gystem when M series servo is used.
g This setting is ineffective for AC servo,
“ FV side when tachogenerator TG side when tachogen~
TAC3 is not used, [———erator is used.
i i
1 2 3
3 REV1 Set the number of pulses of pulse coder when M series servo
S uses the pulse coder., This setting is ineffective if
tachogenerator or AC servo is used,
REV3 2000 pulses 3000 pulses
o
1 2 3
Neither 2000 pulses nor 3000 pulses should be set in case
of 2500 puilses,
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Item Symbols Description
4 SUPL Set when the speed feedback is ignored due to a minor error.

S Set these parts to the standard (not ignored) at a time

other than when vibrations are produced when the motor
SUP3 stops operating or the like, This setting is ineffective
for AC servo,
Not ignored (standard) Tgnored
1 2 3

LT T ]

5 SJ1 Sets the ROM capacity of character generator.
Standard setting is 64K (not set)

64K ... Not set

256K ... Set

6 SF1 Used for intracompany test. Open this part without fail,

2) Setting on the digital servo 10 series and 100 series master PCB
(A16B-1010-0190)

Item | Symbols . Description

1 ST Not used. Fixed A gide.
Standard setting

3) Setting on the analog servo 1l series master PCB (Al16B~1010-0050)

Ttem | Symbols . Description
1 TAC1 Set the velocity feedback system when M series servo is used.
5 This setting is ineffective for AC servo.
TV side when tachogenerator TG side when tachogen-—
TAC3 is not used. erator 1s used.
! [
A B

1T ]
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Item | Symbols Description
2 REVI Set the number of pulses of pulse coder when M series servo
uses the pulse coder., This setting is ineffective if
s tachogenerator or AC servo 1s used.
REV3 200G pulses 3000 pulses
A B

Neither 2000 pulses nor 3000 pulses should be set in case
of 2500 pulses.

3 Surl Set when the speed feedback is ignored due to a minor
deviation, Set these to the standard (not ignored) position
S at a time other than when vibrations are produced when
SUP3 the motor stops operating or the like,
This setting is ineffective for AC servo.
Not ignored ({standard) Ignored

[ J\}ET

I

4) Setting on the digital servo 11 series and 110 series master PCB
(Al6B-1010-0200)

Item | Symbols Description

1 ST Not used. Fixed A side.
Standard setting

==}

A

L 1 1]

5) Setting on the 10 and 11 series connection unit 1 PCB (A20B-1000-0940)

Item | Symbols Description

1 Sets to select DC common of STL, SPL, etc. Set this part to B
when PMC is provided or A when PMC is not provided.

Common is outputted

24V output

=
Ll S B
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6) Setting on the i0 and 11 series 14" color graphic control PCB
(A20B-1000-0850)

Item

Symbols

Description

5CG

Sets the type of character generator ROM. L (27256) is the
standard setting,

This setting does not apply to edition 06C and subsequent
editions, but does apply to edition No. - 05B,

2764 27256 Standard
S L

7) Setting on the analog servo 10 and 11 series additiomal axis PCB (pulse
coder) (Al6B-1210-0430/0431)

Item Symbols Description
1 TAC4 Sets the velocity feedback system when M series servo is used.
TACS Thig setting is ineffective for AC servo.
When tachogenerator When tachogenerator
is not used, is used,.
| | |
1 2 3
2 REV4 Sets the number of pulses of pulse coder when M series servo
REV5 uses the pulse coder, This setting is ineffective if
tachogenerator or AC servo is used.
2000 pulses 3000 pulses
1 2 3
Neither 2000 pulses nor 3000 pulses should be set in case of
2500 pulses.
3 SuP4 Set when the speed feedback is ignored due to a minor
SUP5 deviation. Set these to the standard (not ignored)

at a time other than when vibrations are produced
when the motor stops operating or the like.
This setting is ineffective for AC servo.

Not ignored {standard) Ignored
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8) Setting on the analog servo 11 series additional axis PCB (DSCG)
(Al6B-1210-0450)

Item | Symbols Description
1 SH44 Set to reduce the detection gain in DSCG system only when a
SH54 12" rotary inductosyn is used.
Standard Reduced
]
1 2 3

2 SH45 Set to increase the detection gain in DSCG system. Normally,
SH55 set these to standard,
Standard Increased
1 2 3

3 SH46 Set to determine whether the interpclation accuracy is
SH56 adjusted.
Interpelation accuracy is Interpolation accuracy 1s
not adjusted. adjusted.
L
[
1 2 3

L L T

9) Setting on the analog servo 11 series DSCG PCB (Al6B-1210-0460)
a) Overall the PCB edition No,0lA ~ No,03A

Item | Symbols Description
i SPN1X Set to reduce the detection gain in DSCG system only when a
SPN1Y 12" rotary inductosyn is used.
SPN1Z
Reduced Standard
I [
A B
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Item | Symbols

Description

2 SPN2X Set to increase the detection gain in DSCG system. Normally,
SPN2Y set standard.
SPN2Z ‘
Standard Increased
| I
A B
3 SPN3X Set the type of position detector.
SPN3Y
SPN3Z A B A B A B
Ols 6 O i
O O O
O O O
O O o
O O O
C|1 O 1 O 1
Resolver Inductosyn Inductosyn
(Interpolation {(Interpolation
accuracy is accuracy is
fixed,) variable.)

b) Overall the

PCB edition No.04A and subsequent editions

Item Symbols

Description

1 SN14 Set to reduce the detection gain in DSCG system only when a
SN24 12" rvotary inductosyn is used,
SN34
Standard Reduced
T
A B
2 SN15 Set to increase the detection gain in DSCG system,
SN25 Normally, set standard.
SN35

Standard Increased
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Item | Symbols

Description

3 SN16 Set to determine whether the interpolation accuracy adjustment
SN26 is done. (Set these parts to 'mot adjusted" for the
SN36 resolver,)
Interpolation accuracy Adjusted
is not adjusted.
| o |
A B
4 SN17 Set the position detector.
SN27
SN37 A B A B
QO 5 Qfs
@) Q
O O
O O
O 1 O]t
Resolver Inductosyn

10) Setting on the additional axis + additional memory PCB (Al16-1210-0380)
for 10 and 11 series

Item | Symbols Description
1 TAC4 Sets the velocity feedback system when M series servo is used.
This setting is ineffective for AC servo.
When tachogenerator When tachogenerator
is not used. is used.
I |
rj—ﬂ
1 2 3
2 REV4 Sets the number of pulses of pulse coder when M series servo

uses the pulse coder. This setting is ineffective if
tachogenerator or AC servo is used.

2000 pulses 3000 pulses

Neither 2000 pulses nor 3000 pulses should be set in case of
2500 pulses.
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6.1.2

Item

Symbols

Description

SUP4

Set when the speed feedback is ignored due to a minor
deviation,
other than when vibrations are produced when the motor
stops operating or the like,

This setting is ineffective for AC serveo.

Not ignored (standard) Ignored
i
1 !
1 2 3

CT 171

Set to the standard (not ignored) at a time

6.1.2 Adjustment on the control unit PCBs for 10/11/100/110 series
These variable resistors have already been ajusted at factory before delivery.
Normally, it is not necessary to adjust them.
1) Adjustment of connection unit power supply

Adjust the reference voltage "ALO" to 10

+0,01

~0.00 V by turning VRIL.

2) Adjustment of I/0 card (Dl - D3) power supply.

Set the reference voltage "AlO" to 10
3) Adjustment of DSCG

a)

k)

c)

d)

VRI1I
VRZ21
VR31
VR41
VR51

When turning variable resistor clockwise, the gain increases.
For adjusting method, see 6.1.4 1).

VR12
VR22
VR32
VR42
VR52

When tuning variable resistor clockwise, Fmin decreases,
For the adjusting method, see 6.1.4 2).
X-axis Fmax 4

Y-axis Fmax . ~,
Z—axis Fmax "

VRI13
VR23
VR33
VR43
VR53

+0.01

~0.00 V by turning VRiL,

(Analog servo 10/11 series)
detection
detection
3rd-axis detection
4th-axis detection

lst-axis

2nd-axis gain

gain

gain 1

3‘@‘7
. L "8
gain 2504

5th-axis detection gain

X-axis Fmin 4

Y-axis Fmin 3./ BN T
Z~axis Fmin 2° g

4th-axils Fmin 1
5th-axis Fmax

dth-axis Tmax |
5th-axis Fmax

When turning variable resistor clockwise, Fmax increases,
For the adjusting method, see 6.1.4 2).

VR14
VR24
VR34
VR44
VR54
When

X—axis inductosyn interpolation accuracy
Y-axis inductosyn interpolation accuracy
Z-axis inductosyn interpolation accuracy

(O),
P . 8
4th-axis indutcosyn interpolation accuracy 2

S5thwaxis inductosyn interpolation accuracy
turning variable clockwise,

For the adjusting method, see 6.1.4 3).
VR11 -
VR4Y, and VR31l - 34 are indicated as VRLZ - VR4Z in DSCG PCB Al6B- 1210-0460,
whose overall edition number is 03A or lower.

14 are indicated as VRIX - VR4X, VR21
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6.1.3

6.1.3 Mounting positions of setting pins/variable resistor on control unit PCBs

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

for 10/11/100/110 series
10 series master PCB (Al6B-1010-0040)
10 series master PCB (Al6B-1010~0190)
11 series master PCB (Al16B-1010-0050)
11 series master PCB (Al6B~1010-0200)
Connection unit 1 (A20B-100-0940)
I/0 card D1- D3 (A20B~1001-0240-0242)
14" color graphic PCB (A20B-1000~0850)
Additional axis PCB (pulse coder) (A16B-1210-0430/431)
Additional axis PCB (Pulse coder) (A16B-1210-0440)
Additional axis PCB (DSCG) (Al6B-1210-0450)
DSCG PCB (A16B-~1210-0460)
Additional axis + additional memory PCB (A16B~1210-0380)
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6.1.4 Adjusting methods related DSCG

1) Adjustment of detected gain
The vresolver and the 3inductosyn agitate the primary coil and detect
positional information from the secondary-coil output signal, The voltage
transfer ratio between the primary and secondary coils wvaries with the
resolver type, the inductosyn type and the gap distance, as well as the
secondary-coil output level. Since the output impedance varies with the
inductosyn scale length, the secondary-coil output level is also affected.
The detected gain needs to be adjusted at instratiain without fail according
to the secondary-coil output level,

a) Adjusting procedure of detected gain
Prepare a synchroscope and 1 pce of jumper with clips (10 cm or more).

Step Operation

1 Set the parameters:

PSFa = 1 (No.1802 bit 0), where o = X,Y,Z,A,B, ... (Axis name)
Phase grid shift amount of each axis = 0 (No.1833)

ChS =1 (No.l1810, bit 0)

2 Power OFF, then ON. (When DSCG alarm does not disappear, other
trouble has occurred,)

3 Set the parameter
ADR = 1 (No,1800 bit 0}
In-position width of each axis = 0 (No.1827)

4 Wait more than ten seconds at this condition

5 Restore the parameter
ADR = original value (No.1800 bit 0)
In-position width of each axis = original value (No.1827)

6 Perform Reference Point Return., (Observe DS4o-GND by
the synchroscope: high~level pulse width of up to 0.5usec also
will do.) o = 1,2,3,4,5

7 Move the machine tool by 100/4000 wavelength, (When Detect Multiply
is 1, detection unit is 100; when 1/2, 50.)

8 Set the parameters:
CDS = 0 (No., 1810, bit 0)

9 Power OFF.
10 Short TP9-GND. (Input of detected pulse to position LSI stops.)
(Short TP9H in the case of additional axes)
11 Power ON. (DSCG abnormal alarm must always occur.)
- 362 -
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Step Operation

i2 Observe TPu5-GND by the synchroscope to adjust detected gain.
(when frequency is low, detected gain becomes low.)

_} L_k a=1,2,3,4,5

| — [ Standard 4 usec.

Tolerance range
3.1 psec, ~ 7.2 usec.

13 Open TP9 or TPa5 and set parameter PSFu tce 0 (No.1802, 0 bit)
14 Power OFF, then ON,

15 Set parameter PSFa to 1 (No.1802, bit 0)

16 Repeat steps 6~12 to make sure that adjustment is correct.

17 | Restore the parameters. Phase grid shift amount of each axis

= original value (1833) CDS = 0 (No.1810, bit 0)

b) Reference of detection gain adjustment
The following table shows reference values for detection gain adjustment,
These values may differ according to makers and gap distance in the case
of inductosyn,

Detection gain Variable
Position detector rance ;Zttin resistance
5 & GATN
Standard resolver (motor built-in type) 0%
Multipolar resolver SHa4 (Additional axis) 60%
(M series motor built-in type) SHa4 (Basic 3 axes)
Linear Scale length 2m or shorter 0%
inductosyn
Scale length longer than 2m Standard More than 0%
{adjustment)
Tape or Scale length Zm or shorter 65%
narrow
inductosyn | Scale length longer than Zm More than 657%
(adjustment)
Rotary 12 inch 360 pole Reduce 0%
inductosyn
12 inch 720 pole 65%
7 inch 360 pole Standard 0%
7 inch 720 pole 50%

Note: SHa5 and SNo5 should be set to standard, o =1, 2, 3, 4, 5
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2) Adjustment of resolver, inductosyn Fmin and Fmax
Adjust these values with the emergency stop button turned on.

Item Adjustment
Fmin This has already been adjusted at FANUC before delivery and
adjustment is not usually required.
For this adjustment, use a frequency counter or an oscilloscope.
Short circult TPa8-GND
Observation TPoa5-GND Adjusting variable resistor Fmin
Frequeney range 1.67kHz +150Hz .
(cycle 0.6ms +0,06ms)
Fmax This has already been adjusted at FANUC before delivery and

adjustment is not usually required.
For this adjustment, use a frequency counter. (Don't use an
oscilloscope due to poor accuracy.)
Short circuit TPu8- —15V
Observation TPa5- GND Adjusting variable resistor Fmax
Frequency range 850kHz +20kHz

o= 1,2,3,4,5

3) Adjustment of inductosyn interpolation accuracy

With the absence of interpolation accuracy adjustment, a fairly good accuracy
can be attained. When interpolation accuracy adjustment set d1s present,
adjustment needs to be made,

a)

b)

Simple adjusting method

Feed the machine tool at low speed and observe motor—-current waveforms on
an oscilloscope to adjust the variable resistor BALANCE so that current-
waveform swell may be smallest. A division error will cause current
waveforms to swell twice per wavelength of inductosyn. The swell
frequency is proportionate to the feed rate, and as the feed rate becomes
more than a certain degree, usually the swell disappears, Using the above
characteristics, whether current-waveform swell occurs due to another
cause is checked.

Strict adjusting methed

Adjustment is made by actually measuring the machine tool position, using
a high-precision, high-resolution measuring instrument, such as a laser
measuring machine. One wavelength of an inductosyn is divided by the NC
and the position is detected in resolutions of 1/4000. The accuracy that
one wavelength is divided is called the interpolation accuracy. The
accuracy within one wavelength is strongly affected by the NC position
detector circuit and the position accuracy of an integral multipie of one
wavelength depends primarily on the scale accuracy.

The division accuracy is checked by dividing one wavelength into 1/10 or
1/20, measuring the positioning accuracy, writing the error om a graph,
and viewing the distance of each division point from a straight line
connecting both ends of the wavelength.
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Measuring method - =
¢ L——o—*—d———b——--—-—o————o—-—l Feed rate

approx. 100 mm/min

1 wavelength
f 1

Measurement Measurement
start point start point

Measuring
example

Etror

T TR Y
+ —

Interporation deviation widih 3 u

Adjusting variable resistor BALANCE

Measure their respective interpolation accuracy at degrees 2 and 3 on the
volume, and write the errors on a graph, Rotate the volume by another one
degree in the direction to the small error, measure the interpolation
accuracy, and observe the condition of the error: The error develops with
its peak and valley positioned reversely between when the volume is
rotated too much and when it is rotated too little. When it is not found
clearly where the peak and the valley are, the volume is set at an optimum
position,

A  interpolation error having a two-cycle swell per wavelength of

inductosyn can usually be improved by this adjustment. But a
interpolation error having a one-cycle swell or an irregular error cannot
be dimproved by this adjustment, Examine other causes on inductosyn

mounting, gap adjustment, slider replacement, etc.

Scale on the volume BALANCE
Example: 3 scales
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Adjusting example
The figure below suggests that about degree 2.8 is an optimum position for

the knob to be set.

Volume g /\ | f\
2 scales 0 / \' / \
N S N/
U NS

nm

2 o~
SR Ea = U
- 1 2mm

- \ /
R U R e
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6.1.5 Setting and adjustment on 12/120 series control unit PCB

1) The peripheral control PCB
. Module name +icavaevoss
. PCB specification .....
a) Setting of the clock puls

01P02
Al6B-1210-0080
e width

Setting position

Setting method

One set of the following
pins on the short termin
F2 should be shorted.

(1) - (16)
(2) - (15)
(3) - (14)
(4) - (13)
(5) - (12)

Check the checking terminal Cl6MP

al with an oscilloscope to set the pulse

width as follows:

_..._/ More than

25ns More than
29ns

61ns

ot

F2

CIGMP
o

Fig. 6.1.5 (a} Setting and adjusting position on the peripherai control PCB A16B-1210-0080
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6.1,5
2) The main CPU PCB
. Module name ... eve00... 0OLPO3

. PCB specification ..... AL6B-1210-0060
a) BUBBLE FREE switch

Normally, set this switch to OFF., Switch to ON only for initializing
bubble memory.

BUBBLE FREE

|_—#= OFF ON
_ 0P §5,
MAIN —-

PC
HALT  gapr

A16B—1210—0060

Fig. 6,1.5 {b) Setting position on the main CPU PCB A16B-1210-0060
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3) Main bubble PCB

Module name ........... OLlP04

. PCB specification ..... Al6B-1210-0070
a) Setting pin Pl

Setting

type Meaning

Short Standard setting (when 8031 program is
loaded in 2764)

Open Not standard (when 8031 program is loaded
in 8031 inside ROM)

b) Setting pin SPCLK

Setting Meaning

type

A side For testing: clock margin check
short

B side Standard setting

short :

View from the mounting face

00
GNMI WDALM
Pi
[}
- —
?:A SPCLK
A16B—1210—0070
1C socket for

clock margin check

Fig. 6.1.5 {¢) Setting position on the main bubble PCB A16B3-1210-0070
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4) Axis control PCB

. Module name .oveeevonvs
. PCB specification .....
a) Setting of clock pulse wi

6.1.5

01P06 - 05P06
Al6B~1210-0030
dth

Setting position

Setting method

One set of the following
pins on the short termin
G3 should be shorted,

(1) - (16)
(2) - (15)
(3) - (14)
(4) - (13)
(5) - (12)

Set 16,384 MHz cycle at check pin
al Clé6M as follows.

—-J More than

25ns More than
29ns
61ns

b) The setting concerning ls

t axis (L axls) control

Ttem ii;;izgn Setting Meaning
A side Pulse types (note 1) are used as a detector.
1 PJl - -
PI5 Open Inductosyn is used as a detector.
B gide Resolver 1s used as a detector.
9 PJ6 A side | Pulse types (note 1) are used as a detector,
-PJ9 B side | Resolver/inductosyn is used as a detector,
3 PI10 Short Overheat alarm signal from motor is ignored.
Open Standard setting
4 Short Ready signal from servo amplifier is ignored.
PDY -
Open Standard setting
5 PD1O Short Overload alarm signal from servo amplifier
is dignored.
Open Standard setting
6 PEL A side | F/V converter output is regarded as velocity
feedback signal (when a pulse coder is used.)
PE2 B side | Tachogenerator signal is regarded as velocity
feedback signal (when a tachogenerator is
used. }
7 D3 Short Special setting (note 2)
Open Standard setting
8 PDA4 A gide 2000PPR pulse coder is used.
Open 2500PPR pulse coder is used.
B side | 3000PPR pulge coder is used,

Note 1) Pulse type: pul

Note 2) The vibration may be reduced by this setting when the machine

se coder, optical scale, magnescale

vibrates 1 - 2 pulses (1 - 2 m) at stoppage.

- 370 -

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




¢) The setting concerning Znd axis (M axis) control

Item Esziizgn Setting Meaning
1 A side | Pulse types (note 1) are used as a detector.
PJ1 -
P15 Open Inductosyn is used as a detector,
B side | Resolver is used as a detector,
9 PG6 - | A side | Pulse types (note 1) are used as a detector.
PG9 B side | Resolver/inductosyn is used as a detector,
3 PG10 Short Overheat alarm signal from motor 1s ignored,
Open Standard setting
Short Ready signal from servo amplifier is ignored.
4 PCl -
Open Standard setting
Short Overload alarm signal from servo amplifier
5 PC2 .
is ignored,
Open Standard setting
6 PD1 A side | F/V converter output is regarded as velocity
feedback signal (when a pulse coder is used,)
PD2 B side | Tachogenerator signal is regarded as velocity
feedback signal (when a tachogenerator i1s
used.)
7 D5 Short Special setting (note 2)
Open Standard setting
8 PD6 A side | 2000PPR pulse coder is used,_
Open 2500PPR pulse coder is used,
B side | 3000PPR pulse coder is used.
Note 1) Pulse type: pulse coder, optical scale, magnescale
Note 2) The vibration may be reduced by this setting when the machine

vibrates 1 - 2 pulses (1 - 2 um) at stoppage.
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d) The setting concerning to 3rd axis (N axis) control

Setting
Item position Setting Meaning
. A side Pulse types (note 1) are used as a detector,
1 PFl -
PF5 Open . | Inductosyn is used as a detector.
B side | Resolver is used as a detector,
9 PF6 - | A side |Pulse types (note 1) are used as a detector.
PF9 B side |Resolver/inductosyn is used as a detectolr,
Short Overheat alarm signal from motor is ignored,
3 PF10 -
Open Standard setting
Short Ready signal from servo amplifier is ignored,
4 pa2 -
Open Standard setting
Short Overload alarm signal from servo amplifier
5 PA3 .
is ignored,
Open Standard setting
6 PBL A side |F/V converter output is regarded as velocity
feedback signal (when a pulse coder is used.)
PB2 B side | Tachogenerator signal is regarded as velocity
feedback signal {when a tachogenerator is
used.)
Short Special setting (note 2)
7 PD7 r
Open Standard setting
8 PD8 A side | 2000PPR pulse coder 1s used,
Open 2500PPR pulse coder is used.
B side | 3000PPR pulse coder is used.
Note 1) Pulse type: pulse coder, optical scale, magnescale
Note 2) The vibration may be reduced by this setting when the machine

vibrates 1 - 2 pulses (1 - 2 um) at stoppage.
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6.1.5

e) Setting pin PAl should be opened.

View from the mounting face

CloM PF

[ % E
9
o e
PE 2 B

Al6B - 12|0 - 0030

Fig. 6.1.5 (d) Setting position on the axis control PCB A16B-1210-0030

- 373 -

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




5) DS8CG interface PCB and additional detector control (DSCG) PCB,
. Module ....4iv0esesvnsess O1PO7 ~ O5P07, 0LP09 - O5P09

. PCB specification ..... Al6B-1210-0110, Al6B-1210-0180
a) Setting
Setting Standard Usage
pin setting a8

PIL 2 -3 If the interpolation accuracy is necessary

PIM for an inductosyn, change the setting for

PIN adjustment, {(Refer to (d) Inductosyn
interpolation accuracy adjustment for detalls)

P2L 2 -3 Change setting to adjust the amplification of

P2M a feedback signal from a detector. (Refer to

P2N (b) Detective gain adjustment for details)

P3L 1 -2

P3M

P3N

P4L Open Used at adjustment, Refer to (c) V-I' converter

P4M frequency adjustment.

P4LN

P5L Open Used at testing. The position feedback is

P5M stopped to open the position control loop by

P5N shorting.

Note: PIL

Setting pin for the L axis

b} Detective gain adjustment
(:) Set the setting pin P2L (M, N) and P3L (M, N) in advance according to

CO)

CONC

the adjusting standard described later.

Turn the power ON,

Display the DGN 3001, 3002 (the checking result of resolver inductosyn
frequency). Check that each axis walue multiplied by 0.125 is within
the range of 230 - 800, 1466 - 1900,

Adjustment is finished 1f all axis values are reduced or increased to
the above range.

Turn the power OFF,

If an axis is out of the range mentioned in 3 , adjust the setting pin
P2L (M, N), P3L (M, N) and variable resistor VRZL (M, N) to reduce the
axis value into the range.
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Setting pin Variable Rﬁsu%t of Detective
short circuit resistor the trequency gain
VR2L (M, N) check
P2L{M,N}: 2-3 90%. Big Big
I
P3L{M,N): 2-3 0%
P2L{M,N): 1-2 90%
I
P3L(M,N): 2-3 0%
P2L(M,N): 2~3 85%
I
P3L(M,N): 1-2 0%
P2L,(M,N): 1-2 85%
I
P3L(M,N): 1-2 0% Sma$$ Sma$$

(:) Proceed to (:) to repeat adjustment until the adjustment end,

Detective gain adjustment standard

Setting pins P2L, P2M, P2N, P3L, P3M, P3N and the variable resistor VRZL,

VR2M, VR2N should be set as follows in accordance with the type of
detector.
Setting pin Variable resistor
Position detector PIL(M,N)  PALOM,N) | VR2L (M, N)
Standard resolver 2 -3 1 -2 0z
(Motor built=-in type)
Multi-pole resolver 607
{M series motor built-in type)
Linear inductosyn | Scale length: 0%
less than 2 m
Scale length: 1 -2 2 -3 More than 0%
more than 2 m (Adjustment 1s
necessary)
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6.1.5

Position detector Setting pin Variable resistor
o © P2L(M,N) | P3LOM,N) | VR2L (M, ¥)
Tape or narrow Scale length: 2 -3 1 -2 . 65%
inductosyn less than 2 m
Scale length: 1 -2 2 -3 More than 0%
more than 2 m {(Adjustment is
necessary)
Rotary inductosyn 12 inches, 1 -2 1 -2 0%
360 poles
12 inches, 65%
720 poles
7 inches, 2 -3 1 -2 0%
360 poles
7 inches, 50%
720 poles
VRZ2L (M, N)
50%
ﬁ' ~=—— FExample for 0%
0% 100%

c) V/F converter frequency adjustment
This adjustment should be done at emergency stop,
Adjustment of lowest frequency
After shorting the setting pin P4L (M, N) with 1-2, turn the variable
resistor VR4L (M, N) so that the waveform cycle at check terminal
CHI0L (M, N) 1s 600 us + 50 us.

Waveform at CHI0L (M, N)

600250 us

(:) Adjustment of highest frequency
After shorting the setting pin P4L (M, M) with 2-3, turn the variable
registor VR3L (M, N) so that the waveform cycle at check terminal
CHI10L (M, N) 1s 1,1 us * 40 us.

Waveforin at CHI0L (M, N)

L ]

1.1ps=40ns '

Note) Open the setting pin P4L (M, N) after adjustment,
Do not short Ne. ! pin with No. 3 pin,
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6.1.5

d) Adjustment of inductosyn interpolation accuracy
With interpolation accuracy adjustment set absent, a fairly gocod accuracy
can be attained. When interpolation accuracy adjustment set is present,
adjustment must be made,

1)

ii)

Simple adjusting method

Feed the machine tool at low speed and observe motor-current waveforms
on an oscilloscope to adjust the variable resistor VRIL (M, N) so that
current-waveform swell may be smallest. A division error will cause
current waveforms to swell twice per wavelength of inductosyn. The
swell frequency 1Is proportionate to the feed rate and as the feed rate
becomes more than a certain degree, usually the swell disappears,
Using the above characteristics, whether current-waveform swell occurs
due to another cause is checked,

Strict adjusting method

Adjustment is made by actually measuring the machine tool position,
using a high-precision, high-resolution measuring instrument, such as a
laser measuring machine, One wavelength of an inductosyn is divided by
the NC and the position is detected in resolutions of 1/4000. The
accuracy that one wavelength is divided is called the dinterpolation
accuracy, The accuracy within one wavelength is strongly affected by
the NC position detector cirecuit and the position accuracy of an
integral multiple of one wavelength depends primarily on the scale
accuracy,

The division accuracy is checked by dividing one wavelength into 1/10
or 1/20, measuring the positiloning accuracy, writing the error on a
graph, and viewing the distance of each division point from a straight
line connecting both ends of the wavelength,

i ethod l -
Measuring met . e s e Frec rate

approx, 100 mm/min

1 wavelength )
| 1

Measurement Measurement
Measuring start point start point
example
Error +1.5 15

2 4
14

0 : e N A
Y 0.5 ™Y 1 1.5 2 mm

— 24

Interpolation deviation width 3 u
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6.1.5

Adjusting variable resistor VRIL (M, N)

Measure their respective interpolation accuracy at degrees 2 and 3 on
the variable resistor, and write the errors on a graph. Rotate the
variable resister by another degree in the direction of the minor
error, measure the iInterpolation accuracy, and observe the condition of
the error. The error develops with 1ts peak and valley positioned
reversely between when the variable resistor is rotated too much and
when 1t is rotated too iittle, When it is not clear where the peak and
the valley are, the variable resistor is set at an optimum position.

An interpolation error having a two-cycle swell pare wavelength of
inductosyn can wusually be Improved by this adjustment. But an
interpolation error having a one-cycle swell or an irregular error
cannot be improved by this adjustment, Examine other causes on
inductosyn mounting, gap adjustment, slider replacement, etc.

VRIL (M, N}

Scale on variable resistor
Example: 3 scales

Adjusting example

The figure below suggests that an approximate degree of 2.8 is an
optimum position for the knob tc be set.

Variable resistor

A~ /N
e N

N LN L
\__/ A

R

3 scales

_ / e
e \ /[ \ |
/

)
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VUY
Dm
e

o
ol

P2M
Pai

P2N
P3N
P4N

PSL P5M PSN

[

ov
O
VRIL —
VR2L.
_g‘},__———cm 0L
rinv L[ VR
| [vRem|
VRM
—O~ CH1O0M
VRIN LJVRaM
| Jvren
¥§3N
vRan| T—CH10N
PIL
18]
o
PIM
M
Lt
PN
m
4]

Fig. 6.1.5 (e} Setting and adjusting position on the DSCG interface PCB A16B-1210-0110
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Poim
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n
[V

P2M
P3M
PaM

N
[&X)

P2N
P3N
PaAN

P3L P5M PBN

(T}

123

(23

123

oV

VRIL

RIM

VRIN

PLL

PIM

PIN

VR2L
VR3L

VRAL

VR3M

VRaM

VRZN
R3N

1 |

|_vRan

VR2M]

— O=1——CH1 0M

T—CHI10N

Fig. 6.1.5 (f} Setting and adjustment on the additional detector control PCB A16B-1210-0180
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6.1.5

6) Axis CPU PCB

. Module name .....000.+, O0LlPO8 - 05P08
. PCB specification ..... Al6B~1210-0020

a) Setting
Setting . ;
position Setting Meaning
S5P1 Short between Standard setting: 128 K ROM (27128)
2 -3 is used.

Short between Special setting: 256 K ROM (27256)
1 -2 is used.

Fig. 6.1.5 (g) Setting position on the axis CPU PCB A16B-1210-0020
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7) Spindle control PCB
. Module name ....c.004.. O1PL3
. PCB specification ..... Al6B-1210-0160
a) Adjustment of clock pulse width

Setting position Setting method

One set of the following Set 16.384 MHz cycle as follows at
pins on the short terminal check pin C16MP,
G3 should be shorted,

6.1.5

(2) - (15)
(3) - (14) 1 5V
(4) - (13) - " <Y
(5 - (12) _J More than
25ns
(6) - (11) More than
29ns
61ns "I
b) Setting pin
Setting
type Meaning
Short Standard setting (when 8031 program is
loaded in 2764)
Open Not standard (when 8031 program is loaded
in 8031 inside ROM)

View from the mounting face

|

c lsgr—‘

Fig. 6.1,6 (h) Setting position on the spindle control PCB A16B-1210-0160
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8) Additional buffer 2 PCB
. Module name ......0e... O01P15

. PCB specification ..... Al6B-1210~0260
a) Setting pin SPCLK

Setting type Meaning

A side short For testing: clock margin check

B side short

Standard setting

View from mounting position

SPCLK
AB
- A
\
A

IC socket for clock matgin check

Fig. 8,1.5 {i) Setting position on the additional buffer 2 PCB A16B-1210-0260
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9) Built-in type I/0 unit, I/0 interface PCB
. Module name ........0.. LFOIA

. PCB specification ..... Al6B-1310-0020
a) Setting pin

SH1 Open
SH2 Short
SH3 Short

View from the mounting face

SH3
SH2
SH1

Fig. 5.1.5 {j) Setting position on the built-in tybe 1/0 unit/1/Q interface PCB A16B-1310-0020
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6.1.6

6.1.6 1/0 unit setting and adjustment

1) I/0 interface module (IFO!A) setting
In the I/0 unit, it is possible to expand one group into a maximum of four
groups by combining the interface units IFOIA and IF04C. 1In this case, the
setting terminals in the IF01A must be set as follows according to the group
number to which the IFOlA belongs:
a) Location of setting terminal

i = Setting plug [

l Setiing terminai @ o ['rong

TD
MOy WA |
FES 1

Interface module IFO1A

b) Method of setting

Availability of IF01A Setting
IF04C group No. SH3 SH2 SHi
Not available Gruop O o 0
Available Group 0 o} o
Group ! 0
Group 2 o o]
Group 3 o}

Insert the setting plugs into the setting terminal marked "o",

The unmarked terminals should be left open.

2) T/0 interface module (IF04C) setting
Although IF04C is the same as IF01A, these settings must be set as below.
(At shipment, the setting is exactly as given below,)
a) Setting
SH2 and SH3 are shorted.
SH1 1s opened.
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b) Setting position

SH3
SH2
SH1

Fig. 6.1.6 (b) Setting position on 1/Q interface module (1+04C)

3} Setting of positioning module PTOlA (AO3B-0801-C051)
The following setting is effective when the DC servo motor 1s used. This
setting does not apply when the AC servo motor is used,

Ttem Symbol

Contents

1 ST1 Setting of velocity gailn
5T2 Set the velocity gain according to the types of pulse coders
used as follows:

Type of pulse coder si?ttiggz
2000 pulses/revolution 0
2500 pulses/revolution
3000 pulses/revolution el o: Shorted

2 ST3 Setting whether or not suppress function is provided.

The suppress function neglects a detection pulse when the
moving direction of the machine is reversed.

If the machine uses a DC servo motor with a built~in pulse
coder, 1 -~ 2-pulse (1 - 2 um) vibration may occur when the
machine has just stopped. This vibration can be eliminated by
effectively setting this function,

Suppress function 1s provided ... Shorted

No suppress function 1s provided ... Open (standard setting)
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6.1.6

Ttem

Symbol

Contents

ST4

Setting of velocity detection signal selection
This setting is done to select either pulse coder or
tachogenerator for velocity detection,

T
™ Servo motor with a separate pulse coder
(Tachogenerator)
Servo motor with built-in pulse coder
R
p

[ 1]

RSW ll

Bl

I j —
- s
P
A—
U7
 ———
Ci1 - ST1
(- 512
ﬁ, ST3
]

Fig. 6.1.6 {c) Setting position on the positioning module (PTO1A)
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6.1.6

4) Adjustment of analog input module ADO4A (A03B-0801-C052)

Ttem ) Contents

Preparation (:) Remove ADO4A from the base unit, detach the plastic cover,
and then mount ADO4A to the base unilt again.

(:) Remove I/0 module mounted on the left side of the ADO4A to
leave space for turning the ADO4A variable resistor,.
Open the input terminals (terminal board) of ADO4A,
indicate ADO4A input data on the diagnose screen,

Measuring Voltage/current source ... Use a voltage/current scurce thats
instruments resolution is higher than 1 mV/4 maA,
Voltmeter ... Use a voltmeter thats resolution (measuring
sensitivity) is higher than 0.1 mV.
Resistance meter ... Use a resistance meter having a resolution
{measuring sensitivity) of more than
0.1 #, and measure four terminals.

Adjusting For the mounting positions of variable resistor and check
procedure terminals, see Fig. 6.1 (a).
(1) Connect TPl and TP3 to GFD (TP9). Adjust VR3 until the TP5
voltage becomes 0.0 mV.
Connect TPl and TP3 to GND (TP%). Adjust VR4 until the TP6
voltage becomes 0,0 mV,
Apply +5 V to TPl and TP3 by connecting to +5 V terminal
(TP10). Adjust VR> until the TP5 voltage becomes 0.0 mV,
Apply 0.000 V to TPl and +10,000 V to TP3.
Adjust VR6 until the TP6 voltage becomes +9,768 V.
Apply 0.000 V to TPl and ~10.000 V to TP3.
Adjust VR12 until the output reads -2000 (decimal) (or 830
in hexadecimal notation).
Apply 0,000 V to TP! and +10.000 V to TP3.
Adjust VR11 until the output reads +2000 (decimal) (or 7DO
in hexadecimal notation}.
Apply 0.000 V to TP! and TP3. Make sure that the output
reads 0 (decimal) {000 in hexadecimal).
Repeat steps (:) - .
Adjust VR7 to make the resistance between CNTZ and CNT3
250,0 Q.
Adjust VR8 to make the resistance between CNT& and CNT7
250.0 Q.
Adjust VR9 to make the resistance between CNTICQ and CNTIL
250.,0 Q.
Adjust VR10 to make the resistance between CNT14 and CHNTIS
250.0 Q.
- C) Make sure the output reads the following setting

at voltage input.

OPOE®E ® 0O

POS CH1 CHZ2 CH3 CH4 Unit

13 0.000 0.000 0,000 (.000 V

14 | +10.000 0.000 0.000 0.000 v

15 0.000 | +10,000 0.000 0.000 v

16 0.000 0.000 | +10,000 0.000 v

17 0.000 0.000 0,000 | +10.000 v
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6.1.6

Item

Contents

- @ Make sure the output reads the following setting
at current input

POS CHL CH2 CH3 CH4 ni
18 0.00 0.00 0.00 0,00 mA
19 | +20,00 0,00 0.00 0.00 mA
20 0.00 | +20.00 0.00 0.00 mA
21 0.00 0.00 | +20,00 0,00 mA
22 0.00 0.00 0.00 | +20,00 mA

Table 6.1 (a) shows adjusting procedure list,
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6.1.6
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Fig. 6.1.6 (d) Mounting position of variable resistor and check terminal
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6.2 Setting and Adjustment for M Series Velocity Control Unit

6.2.1 Setting and adjustment on M series velocity control unit PCB

6.2

o———0
8L126

fio
o
Mo
mo
fio
Ho
Mo
CH8O RVS
CHIO)
CHIO)
%o
[1:]61 o 516
%o ‘
CHAOD) s9
CH3C)
[s3tTg)
B0 51
CHZ()
CHLO)
o

RV4
Lo B

CN1L

O cHla

O CH2A

e A

O cH1B
O onze

O cHic
O cnzc

v,
VccBi
Vccﬂ[;

VeeD ::
(Q CHIE
VeeE D

Q cHID

() cH2D

S2s
824

RV3

Fuse resistor

Note) Parts location
on PCB may he
changed with-
out notice.

20— 1g
[E R —

| —

somns [ ]

Fig. 6.2.1 {a) Parts mounting position on the PCB (A208-0009-0320) 07C version or subseguence

Setting of Thermal Relay

Motor model Current value
0O0OM 4A
oM BA
5M A
10M 12A
20M 18A
30M 24A
30MH 364
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Tahle 6.2.1 (a} Setting of short bar
0: Position to be Shortcircuitted

6.2.1

Motor
nodel 0OM oM, 5M 10M - 30M(H)
SETTING
PULSE PANCAKE PULSE PANCAKE PULSE RANCAKE MEANING
Short CODER TACHO CODER TACHO CODER TACHO
bar GENERATOR GENERATOR GENERATOR
S 1 o o fe} o) TACHO-GENERATOR
SETTING OF
2 0 VOLTAGE
3 COMPRESSOR
ENABLES
4 GAIN ATTENUATOR
5 o} 0 o 0 0 0 HIGH FREQUENCY
GATN
6 o o o o] o) 0
7 o] o o} 0 o] o RIPPLE FILTER
8 0 0 o o o 0 HIGH-GAIN C.KT,
ENABLE
9 CAPACITOR FOR
COMPENSATION
10 0 o} o 0 0 Q C.K.T,
11
12 o o] o] o] 0 0 DC GAIN
13
14 CAPACITOR FOR
HIGH~-GAIN
15 Note 6 OPENS 14 WHEN
815 IS SHORTED
16 0 0 o] 0 0 0 CHOPPING FREQU-
ENCY SELECTOR
20 SEE THERMOSTAT FOR
NOTE 1 TRANSFORMER AND
DTSCHARGE UNIT
ENABLE
21 BRK ALARM ENABLE
22 DCAL ALARM ENABLE
23 TGLS ALARM ENABLE
24 o o o 0 o o OVC ALARM OPERAT-
ING TIME SELECTOR
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6.2.1

Motor

nodell 00M OM, 5M 104 - 30M(H)
SETTING
PULSE PANCARE PULSE PANCAKE PULSE PANCAKE MEANING
Short\ | CODER | -ACHC CODER | TACHO cODER | TACHO
bar GENERATOR GENERATOR GENERATOR
25 TGLS ALARM
SENSING LEVEL
26 SEE DISCHARGE UNIT
NOTE SELECTOR
126 o o) MOTOR SELECTOR
FOR ARMATURE
VOLTAGE FEEDBACK
C.K,T.
Tahle 6.2.1 (b} Variable resistor adjustment and check
SETTING CONDITION
POS ITEM REMARKS
VARTABLE
RESTSTOR CHECK-PIN | SHORTING SETTING AND CHECK
1 CHECK AT CHECK SHALL BE MADE IN
JUMPER ACCORDANCE WITH ABOVE
TABLE
2 CHECK OF CH15-3 CH15-3 | CH16~3 | CH17-3
DC POWER CH16-3 _ 14.5 - | ~14.5
SOURCE CH17-3 59y 15.5V | - 15.5]
3 GAIN RV1 5 SCALES
4 OFFSET RV2 CH6-3 CH1~3 +0.5V MAX PANCAKE
CH2-3 TACHO
GENERA-
TOR
5 SCALES PULSE
CODER
5 OVER- RV3 10 SCALES 00M 0,6+1.,1X
CURRENT SCALE(A)
ALARM OM-20M | 2+3,.8X
SETTING SCALE(A)
30M(H) | 44+7.5X
SCALE(A)
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