BBBBBBBBBBB

MITSUBISHI CNC
MELDAS AC servo MIBR-S10 series

[MR-S1 1
MAINTENANCE MANUAL LMR-S12

ADVANCED AND EVER ADVANCING
MITSUBISHI ELECTRIC



CONTENTS

I AC SERVO MR-S11 SERIES MAINTENANCE MANUAL

(SERVO AMPLIFIER FOR 1-AXIS)
1. OUTLINE OF S10 SERIES AC SERVO SYSTEM

1.1 FEATURES OF S10 SERIES SERVO SYSTEM cecccccccceccccnceccsccccncane I-1
1.2 S10 SERIES SZRVO SYSTEM TABLE .ccesecsccssccasaccnccacscscccncnnss I-2
1.3 MR-S11 SERVO SYSTEM FUNCTIONAL BLOCK DIAGRAM ..cccccssccccesccncas I-3

2. DAILY MAINTENANCE

2.1 IL‘L::{TENA-HCE TOOLS ooooooooo LR R A O I I B I LR I A I A B T I N S I I L I"’4
2.2 REPLACING BATTERY ccceccroavsccsccncccncccssnsncncccsosccscancnnosnss I-4

3. INSTALLATION AND ADJUSTMENT PROCEDURE

3.1 ENVIRONMENTATL CONDITIONS .c.ccccecnecoccsscscsscssssossocccsasanansca I-6
3.2 INPUT POWER sceccusoccccscscnscsncnnaancns sesesssssacernssasscnras I-6
3.3 MATN CIRCUIT CONNECTION ..cceceeccncsaccaccscssossosscsscossssannsns I-7
3.4 UTILIZATION OF CONTACTOR FOR BRARKE .cccececcscccsccccsssscsssscncas I-13
3.5 SETARATE TYPZ REGENERATION RESISTOR .cccceccccccececsccscssscsnnncs I-14
3.6 PRECAUTIONS ON INSTALLING SERVO AMPLIFIER cccccecessscscasccanancse I-20
3.7 PRECAUTIONS ON INSTALLATION OF SERVO MOTOR AND DETECTOR ccccccceee I-22
3.8 PRECAUTIONS FOR POWER ON AFTER INSTALLATION ...cccccceccccccccnccsse I-26

4. TROUBLESHOOTING

4.1 7-SEGMENT DISPLAY ..ccecccccsccssscccacccacccsoscsscnsocsscannsonssse I-28
4.2 TROUBLESEOOTING ..cccecccecccccccccscscacccsoscosoancssoncsonsonsnass I-30

5. UNIT REPLACEMENT METHODS

5.1 MOUNTING/DISMOUNTING CONTROL PRINTED CIRCUIT BOARD cccccccccccecss I-63
5.2 DETEZCTOR MOUNTING METHOD ....ccccccccccccccccscscsssssssnssccannnns I-65

6. HARDWARE CHECK METHODS

6.1 FUNCTIONS OF CARDS .cccecccconccccss S R R R e ek e e 1-66
6.2 BARDWARE SETTIHG AND CHECK PINS .v.vvssvissvesvsonsnivisvessoeens 1-67

7. DETAILS OF SERVO PARAMETERS

8. ABSOLUTE POSITION SYSTEM
(T20/T30 SYSTEM AND MS300 SERIES)

8.1 ABSOLUTE POSITION SYSTZM STRUCTURING PARAMETERS .....ccccccceccace I-94
8.2 DOG TYPE ZERO POINT RETURN PARAMETERS ...ccvcecccrccccacaccnccscns I-95
8.3 VERIFICATION PROCEDURE FOR ABSOLUTE POSITION DATA ...ccccecscsccce I-95



8.4 WEEN AN AZNORMALITY OCCURS IN THE ABSOLU’TE POSITION COORDINATE

SESTEM. 40 oi 50 50 fmmmame ww sim emarsraintors s s caaas iin teeestsesaaas e
8.5 CHECKING ASSOLUTE POSITION DATA “oerrnvnnnnnnenn. sessecaccncncaa
8.6 ABSOLUTE PCSITION DETECTION ALARMS ...... “recsestesssescnas S

I AC SERVO MR-S12 SERIES MAINTENANCE MANUAL

(2-AXIS INTEGRATED SERVO AMPLIFIER)
1. OUTLINE OF S10 SERIES AC SERVO SYSTEM

1.1 FEATURES OF S10 SERIES SERVO SYSTEM wuueeverennnnenennenenennnnn..

1.2 S10 SEXEIES SERVO SYSTEM TABLE ............ SRR ORI e

1.3 MR-S12 SERVO SYSTEM FUNCTIONAL BLOCK DIAGRAM vovvvevennvnnnnn..
2. DAILY MAINTENANCE

2.1 MAINTENANCE TOOLS .oeverennneenenenennnnanannns .

2.2 REPLACING BATTERY euvevrencesscoccecccncnnans A R
3. INSTALLATION AND ADJUSTMENT PROCEDURE

3.1 ENVIRONMENTAL CONDITIONS ...... RE——

3.2 INPUT POWER ..... RS R

3.3 MAIN CIRCUIT DIAGRAM ...... T

3.4 UTILIZATION OF BRAKE CONTACTOR ............

3.5 REGENZRATIVE RESISTOR OF SEPARATE INSTALLATION TYPE ...usevnwevies
(REGENZRATIVE OPTION RESISTOR)

3.6 CAUTION FOR INSTALLATION OF SERVO AMPLIFIER ..... T e .

3.7 INSTALLATION OF SERVO MOTOR AND DETECTOR ........;................

3.8 PRECAUTIONS FOR POWER ON AFTER INSTALLATION sesseesatessssesinnnna

4. TROUBLESHOOTING

4.1 7-SEGMENT DISPLAY ........ e L O e
4.2 TROUBLZSE00TING Seccenccccccceciteseesctascsannsee tscssccssssssnas

S. UNIT REPLACEMENT METHODS
5.1 MOUNTING/DISMOUNTING CONTROL PRINTED CIRCUIT BOARD evvueenwonnn.....
S-2 DETECTOR MOUNTING METHOD tuerueesscncnnnnnnecsnnonnnnnnnnnnonn....
. HARDWARE CHECK METHODS
6.1 FUNCTIONS OF CARDS teveruruuusneoeennnnnenneeennnnnnnnnnmnnnnn,..
6.2 SETTING AND CHECK PIN tuvvvuucnaacccnocanccnconnscnnsnnnnnnnnnn..
7. DETAILS OF SERVO PARAMETER

8. ABSOLUTE POSITION SYSTEM

T-1
e )

I-3

L-4
-4

I-4
-4
-5
I-10
T-10

I-10
I-10
IT-11

Ir-13
I-14

I-15
I-16

-17
II-19



APPENDIX

1. CABLE CONNECTION ..cceccsscccsassncscscscasscnnnse P S o) A-1
2. CABLE SPECIFICATION ...cvececsccccsscsnsssssaconssscacsasancanncnana A-17
3+-MAIN CIRCUIT STIRUCTURE. iv.uwwuvssiesewimevvessie S SRR R e e A-33
4. CHECKING MINIMUM ACCELERATION/DECELERATION TIME CONSTANT ......... A-35
5. CHECKING POSITIONING REPEATABILITY eccececcesvcns SRS, R S A-37
6. CALCULATING COASTING AMOUNT IN EMERGENCY STOP cevevevccccceassccsss A=41
7. SERVO MOTOR SPECIFICATIONS ..... e e S e e SR e cesesesescccss A=42
8. DETECTOR SPECIFICATIONS .vceceecccnccnncananne cecesssrasssasennans A-43

9. SERVO AMPLIFIER SPECIFICATIONS (MB=S1l) cecceccccvccsscsscscccccss A-44






I AC SERVO MR-S11 SERIES
MAINTENANCE MANUAL
(SERVO AMPLIFIER FOR 1-AXIS)






1. OUTLINZ OF S10 SERIES AC
SERVO SYSTEM

1.1 FEATURZS OF S10 SERIES
SERVO SYSTEM

OUTLINE OF S10 SERIES AC SERVO
SYSTEM

1.1 FEATURES OF S10 SERIES SERVO SYSTEM

(1)

(2)

(3)

(4)

(3)

(6)

(7)

Connection to MELDAS M300 series NC

The S10 series AC servo system can be connected to a MELDAS M300 V series
NC to provide high speed computation and -igh speed communicaticn
functions.

Thus, a servo system enriched with high azzcuracy coatrol functions and a
robust property can be set up. In addition, error due to tick motion
which may occur in high response machinery can be compensated for.

Series of AC servo systems

The HA series servo motor which provides high respoase and easy
maintenance is used. A wide range of servo motors and servo amplifiers is
lined up, thereby covering a wider power range than a conventional series.
In addition, a wide range of multiple axis-type amplifiers are also
provided.

Performance enhancement by all-digital seczvo

All-digital control system used in the cozventionzl model S series system
is enhanced. Using a high speed CPU, the system provides high response,
repeatability, and reliability for high szeed as well as accuracy control

operations.

Intelligence
Individual CPUs control individual axes to enhance machining accuracy.

Increasing the number of tuning parameters allows the system to be
adjusted securely. In addition, the AI dizgnosis function is also

improved.

Improvement of reliability by utilizing lsss parts and cables.

Using gate arrays for control card comporants allows the number of parts
to be significantly reduced. In additior, the main circuit components
mounted on the power card contribute to raducing the number of cables.

High speed, highly accurate machining(0.1pn/pulse command)
The maximum speed in submicron(0.l pm/pulse command) selection
specification is increased up to 2400 rpm.

Absolute position detection system

An absolute position detection system free from the zero point return
operations is provided.
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2. DAILY MAINTENANCE
2.1 MAINTENANCE TOOLS

2. DAILY MAINTENANCE
2.1 MAINTENANCE TOOLS

(1) Measuring instruments

The following instruments are used for checking that the power is
correctly supplied to the servo ampiifier and that the serve amplifier
cables are correctly connected.
Table 2.1 Mai=tenance tools
Instrument Condirion

Applicatien

Tester Before turning on the gr.mer, check that
the servo amplifier cables are

correctly connected.

Used for general measurement and

Oscilloscope ’
tooubleshooting,
AC voltmeter Measure the AC er volrage. Measure the AC power voltage supplied
The tolerance sigzld be to the serve amplifier.

be £+ 2 Z or less.

DC voltzeter Maximm scale: 10 V, 30 V. Measure the DC po Y e
The tolerance should be sure the DC power voltage
+ 2 1 or lass.

AC ammeter MKeasure the AC power supplied to the
=otor.

(2) Tools
Screwdriver (Phillips: large, midium Flat head: small)

2.2 REPLACING BATTERY

The battery-operated absolute position detection system stores data.

The battery is mounted on the RF33 card.
For the battery, use a high reliability button. Since the battery is
screwed to the P.C. board, an imperfect contact will not occur.

Battery backup time ..... 1 month
Battery life .suiviivsaes . 3 years (depending on the operation
temperature)

Since the life of the battery is approx. 3 years, replace it before it
expires. (When the battery alarm occurs, the content of the absolute

position may be destroyed.)

Storage battery to be used: GB250-3F32

LOT NO.
02 7 C17
Indicates 1987.
LOT NO. Indicates February.

Since this battery is made to special specification in order to ensure a
higher reliability, it should be purchased from Mitsubishi Electric, it

has been charged.
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1.1 FEATURES OF S10 SERIES SERVO SYSTEM

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Connection to MELDAS M300 series NC

The S10 series AC servo system can be cornected to a MELDAS M300 V series
NC to provide high speed computation and zigh speed communication
functions.

Thus, a servo system enriched with high accuracy coatrol functions and a
robust property can be set up. In addition, error due to tick motion
which may occur in high response machinery can be compensated for.

Series of AC servo systems

The HA series servo motor which provides high respoase and easy
maintenance is used. A wide range of servo motors and servo amplifiers is
lined up, thereby covering a wider power range than a conventional series.
In addition, a wide range of multiple axis-type amplifiers are also
provided.

Performance enhancement by a2ll-digital secvo

All-digital control system used in the cozventionazl model § series system
is enhanced. Using a high speed CPU, the system provides high responmse,
repeatability, and reliability for high szeed as well as accuracy control

operations.

Intelligence
Individual CPUs control individuzl axes to enhance machining accuracy.

Increasing the number of tuning parameters allows the system to be
adjusted securely. In addition, the AI dizgnosis function is also
improved.

Improvement of reliability by utilizing less parts and cables.

Using gate arrays for control card comporants allows the number of parts
to be significantly reduced. In additior, the main circuit components
mounted on the power card contribute to raducing the number of cables.

High speed, highly accurate machining (0.1zm/pulse command)
The maximum speed in submicron(0.l pm/pulss command) selection
specification is increased up to 2400 rpm.

Absolute position detection system
An absolute position detection system free from the zero point return

operations is provided.
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1. OUTLINE OF S10 SERIES AC
SERVO SYSTEM

1.3 MR-S11 SERVO SYSTEM
FUNCTIONAL BLOCK DIAGRAM

1.3 MR-S11 SERVO SYSTEM FUNCTIONAL BLOCK DIAGRAM
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2. DAILY MAINTENANCE
2.1 MAINTENANCE TOOLS

2. DAILY MAINTENANCE
2.1 MAINTENANCE TOOLS

(1) Measuring instruments

The following instruments are used for checking that the power is
correctly supplied to the servo amplifier and that the servo amplifier

cables are correctly connected.

Table 2.1 Maintenance tools

Instrument Conditiea Application

Tester Before turning on the power, check that
the servo amplifier cables are
eorrectly connected.

Oscilloscope ' Used for genmeral measurement and
t=cubleshcoting.

AC voltmeter Measure the AC povss voltage. Heasure the AC power voltage supplied

The tolerance skould be to the servo amplifier.

be + 2 2 or less.

DC voltmeter Maximum scale: 10V, 30 V. Heasure the DC power voltage.
Th; s,al.erincn should be
+ 2 1 or lass.

AC ammeter Measure tha AC power supplied to the
moTor.

(2) Tools
Screwdriver (Phillips: large, midium Flat head: small)

2.2 REPLACING BATTERY

The battery-operated absolute position detection system stores data.

The battery is mounted on the RF33 card.
For the battery, use a high reliability button. Since the battery is
screwed to the P.C. board, an imperfect contact will not occur.

Battery backup time ..... 1 month
Battery life icveeuvenan 3 years (depending on the operation
temperature)

Since the life of the battery is approx. 3 years, replace it before it
expires. (When the battery alarm occurs, the content of the absolute

position may be destroyed.)

Storage battery to be used: GB250-3F32

LOT NO.

02 7 C17
Indicates 1987.

LOT NO. Indicares February.

Since this battery is made to special specification in order to ensure a
higher reliability, it should be purchased from Mitsubishi Electric, it

has been charged.
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2. DAILY MAINTENANCE
2.2 REPLACING BATTERY

Replacing battery

1.

2.
3.

Turn off the NC power and turn on NF of the input power 200/220 VAC (if
the servo amplifier input power is turmed on).

Note: When the battery is replaced while the servo amplifier input
power (200/220 VAC) has been turmed off, the absolute value data

is erased.
Remove the two battery mounting screws using the screwdriver.

Mzke sure the position of the polarities of the battery are correct and
tighten the mounting screws.

Note: If the battery is replaced and the polarities are wrong, it will
be damaged. Do not touch other parts with the screwdriver
because currents flows through it.

Turn on the NC power and check for abnormalities.



3. INSTALLATION AND ADJUSTMENT
PROCEDURE
3.1 ENVIRONMENTAL CONDITIONS

3. INSTALLATION AND ADJUSTMENT
PROCEDURE

When installing the servo amplifier, consider the following factors.
Otherwise, the maximum performance of the servo amplifier cannot be
obtained.

3.1 ENVIRONMENTAL CONDITIONS

The following factors refer to the environmental conditions found where a
cabinet and pendant are mounted. To satisfy the following conditions,
follow 3.5, "Precautions for Installing Servo Amplifier.®

(1) Ambient temperature
In operation: 0 to 55°C
In storage : =55 to 70°C

(2) Humidity
In operation: Relative humidity ... 80X or less (no condensation)
In storage : Relative humidity ... 90 or less
High humidity may damage the insulation or reduce the life of the part.
Although special dehumidification is not required, do not install the
servo amplifier in a2 moist place.

(3) Vibration
50 to 10 Hz ..... Amplitude: 2.5 mm
10 to 30 Hz ..... 1G
Shock: 5 G, 10 to 12 ms
(4) Atmosphere
Do not use the servo amplifier in an area exposed to dust, sprayed organic
gas, or corrosive gas.

(5) Power phase balance: + 20 V or less

3.2 INPUT POWER

(1) Input voltage
200/220 VAC : 410 Z, -15 Z

(2) Frequency : 50/60 Hz, + 1 Ez, 3 phases

(3) Power consumption

S Apiiteutis: ator 3-phase power (servo amplifier input)
Input in 1002 ocutput (kVA)(1) | Imput in 1002 cutput at 170V(2)

MR-S11-33 HA23/33 0.6 2.1
MR-S11-40 HALO/43 1.0 3.4
MR-S511-80 HABO/B3 1.6 S.4
MR-S11-100 HAlOD 2.7 9.2
MR-S11-103 EAlO3 4.7 16
MR-511-200 HBA200 4.7 16
MR-S11-300 HA203/300 5.9 20
MR-S11-700 HA700 9.0 31
MR-S11-900 HAS00 11.5 39
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3. INSTALLATION AND ADJUSTMENT
PROCEDURE
3.3 MAIN CIRCUIT CONNECTION

Heze 1)

voltage fluctuatien.

The required thermal kVA capacity of the power supply is shown in (1) of tha above tabls.
Eswaver, if the motor is sccelerated, 2

Therefore, maintain 2 wvoltage of 170 V to 242 V at the se=zvo amplifier termingls wich small

eak power 2 or 3

2) T:ke current capacity of the power supply should confors with the value of (2) in the above

table.

3) TWzen many axes are used, the power capacity per axis she=ld be added for all the axes.

(Zzample) For 3 simmltaneous axes using HAS0 + HAlOO + EA300, 10.2 kVA, 34.6 A is required.

For selecting a non-fuse breaker, see the Specificaticn Mazual.

(4) Input transformer

If the power voltage described above cannot be used, mount a power

transformer on the power input.

3.3 MAIN CIRCUIT CONNECTION

3.3.1 CONNECTION DIAGRAM

Skazt baxr -
o ﬁ )
-]
g-ﬂ?m cCDP — Hota(6)
this sio=t wize.
ERVO AMP ;———-—Eon(.’ﬂ
MR-S1I-EZZZ [0 ¥ Mais M{IGIOI;—\\_\_\‘ .

{Ref. paragraph 3.4)

Hots(3)

|_Power card
FT s

={MR~-51
BGIGZRST UVW st 9

layour)
¥ota(l) .

i

328

R
50/80Hz o S
220V =—a =
s NFT Hore(2)
A
MOTOR
HARZZC

E—

F—

ﬁ—lﬁ—

Hoze(7)

- (Cabizet y
gromding

B
Ni=—

————

Plug pin Wo. __’

Q o
Then - i1z comeanded

Fhez + is commanded

Dafinition of rotatisg dirsctiom

of moter
™\ (The rocacinsg dirscrica of the motor
Note(l) depends om the setzizg of the HC.)

times the value of (1) is required.



3. INSTALLATION AND ADJUSTMENT

PROCEDURE
3.3 MAIN CIRCUIT CONNECTION

Hote (1)

(2)

3

(4)

(£)]

(6)

{7)

(8)

(9

The servo amplifier is 200 V. As long as the power supply specification is satisfied, the
power ctransformer is not required. Woez a 400 V or higher is used, use a voltage drop

transformer.
Since the main circuit does not use a tzazsformer, gzound it.
The above figure does not show a transfozmer with am overseas specificarion.

The phase order of the power tesmisals R, S, and T of the serve amplifier is freely assigned.
However, when many sxes are used, differear sycbel cables should not be comnected.

Precauticns for comnecting serve amplifier terminals U, V, and W.

2. The relationship between the pkase czde- of the servo amplifier terminals U, V, and W and
the motor pins A, B, and C should be mainraimed.
If the phase order is incorrect, the =otor may vibrate or rotate abrupcly.
The motor cannot be rotated in reverse by changi=g the phase order.

b. Power should not be applied to the cussut termizals U, V, and W of the se=vo amplifier.,
Avold coanecting the cables in a2 way that the cuctput termimals U, V, and W of the servo
azplifier could be misrzkenly groumded. Such 2 =<stake may damage the servo amplifier,

The terminals B and R of the servo amplifier are ccmected with a short wize. When EMR
(emergency stop) cables ace conmnected, ze=ove this short wire. When the EMR contacts are
opex, the servo is accurately emergency-stopped. .

The terminals D and C of the servo amplifier are commected with a2 shers wire. When the
Tegeneration option is used, remove the siort bar a=2 comnect it as shown inm the following

£igure (see paragraph 3.4).
Since the regemeration option geperates tear, avoid cauging 2 fire in the surrounding portien

and the comnection cables,

MR-S11-700 and MR-S11-900 are not provided with terzinal D. The Tegeneration resistor should

be mounted separately.
Connect the regeneration resistor betwee= the termizals C and P. For the specification of the

Tegeneration resistor, see paragraph 3.4. Since the regeneration opticn genmerates heat, aveid
firing the surrounding portion and the ezmmection eables.

The type of Camnen cemnector to be used depezds en the motor.
FPor derails, see 3.3.2.

The positics of each termimal on the sezvo amplifier depends oz the large capacity type and
small capacity type. For the terminal pesitions, see the Specification Manual.
Obey tke precautions in paragraphs 3.5 z=2 3.7.

For the selection of the mon-fuse breaker, szee the Specificatiocn Mazmual.

When terminal B of the servo amplifier is commected ts the EMR contact, the exergency Stop
is structured in two different systems (ala== codes 55 and E7).

The current which flows during the IMR es=zaet is appzox. 30 zA per axis ar 200 V, 60 Hz.
Even if the IMR contacts are opea zgain aiter the ezescgeacy stop takes place, unless ths
Teset operation is performed from NC, the emergency stop cannot be reset.
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PROCEDURE

3. INSTALLATION AND ADJUSTMENT
3.3 MAIN CIRCUIT CONNECTIOH

3.3.2 MOTOR CONNECTION

1) Cannon plugs to be used

Hotor Moz=z=x side Cannea plug to be used
zodel ec==sczor
HADS3C To a=p. §’§§b:.1 Lead siZe
EA13C -
EA23C MOTOR J—U—U g :_g } ;_._:::c;_‘g
i = D +E Zazc
¥S3103B18-12S er E $6 Ther=al
¥53102418-12° i Eb—' L8
EA4OC To a=p. g%y%bo‘ Lead siie
EA43C MOTOR J—LLU T Yoter
EABOC g ::g } winco=g
Fas3c G - D +E faccs
HSJ108B22-235 or E < Gl} Taer=al
¥E3106822-238 F l¢
(Stmaight type)
EAL100C To amp. ginbol Lead sids
EA200C = v
EA300C b ] 3 ::ﬁ } ¥
e f =
53108824105 oz E T Gy } Ther=al
¥53106824-105 F TG
MS3102418-127
EA0S3CB sy Bz,  size
EA13CB BRAKE MOTOR + Mace
EA23CB g :_-g } waci=g
- ¥S3108818-125 P +E  Ea=
- - 3 ===
¥s31Qzals-129 TS106813-135 E + Gl} Ther=l
(Smaighc type) F TG
¥53108B10SL~4S or MS3102A10SL-42
MS3106B10SL~4S S=a}
¥S3102810SL-4P (Sezaighe type) | 4 ;F } S=ake
1z the of : i —
?cgﬁ oo To amp Pin [ Lead side
= = BRAKE MOTOR I H9TeT
.0 -23 g T } Winsizg
A D E Zars=
E [0} Te=al |
¥S1108822-235 or E_T6
¥S3106822-235 " 3zake [
{Straight type g T } _l
MS3102424-10P
A To amp. -
BA100CB o O %Iz the case of Pin Lead sice
T M e syzbol
EA200CB o &0 T ey
EA300C3 36 B o} HEEes
erntrn ¥S3108824-105 D E Eare=
- or
HA203CB | ¥S3102124-10P e T 91} ——
{Scmaighe type) E TG
@ MS3102A10SL-4P
ESIIOEBLOSL~4S 00— = g } S=aks
M53102410SL-4P {Straight type)
Hote 1) The angle plug (¥S3108), straight plug
(MS3106), cable clamps (MS3057), and wiring r_r
comzeczer steould be properly selected. _E=ElEL
2) The key pecsizicn of the Camnon connector is TTEITE
direczed 2= the motor flanges. 1




3. INSTALLATION AND ADJUSTMENT
PROCEDURE
3.3 MAIN CIRCUIT CONNECTION

(2) Terminal box type motors
Model applicable:
HA700-SR, HA700B-SR

HA900-SR, HAS00B-SR
HA40 to HA300 and HA4OB to HA300B special products

Motor terminal box detail drawing

Terminal box seat

* Pan head screw with .
SW M5 x 0.8 x 12(4 pes.)

Terminal bex cover
Pa=n head serew \ B
M4 x 0.7 = 6(2 pes.) == A
\ Y oe N F
N
|
0.8 | Q [
Q
o - A

iﬂldurl;:s ) \ - izal packing (

e The direction of the 2D hole of the terminal box can be changed every
'90".
However, since the 2D hole is positioned as shown in the extermal
dimensional drawings, when the direction is changed, remove the screw
marked with the asterisk (*).

e When replacement parts are required, order them from Mitsubishi
Electric, and give the parts number listed in the table.

Dimensicns Model
| Model A B c D|E F G Terminal Terminal
box cover box seat

HA700, HA700B 131 | 144] 78| 35| 37| 60| 76 |M953C771HO01 |H952B407H20
EA900, HA900B

Othef special 80 78| 40f 22| 20| 39| 33.5 | M953C600801 | M952C333E20
mode
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3. INSTALLATION AND ADJUSTMENT

PROCEDURE
3.3 MAIN CIRCUIT CONNECTION

Types of terminal box lead cables

Servo motor Servo amplifier
Lead cable types Lead cable solder- Terminal base
less terminal screw diameter
Type Indica- | HA700/900 | Special |MR-S-O- |MR-S-O- Tndica-
tion model 700/900 13-300 tion
Electromagnetic| Blue
brake (when Blue Mé& Ms&
specified)
Motor Red Mé& Ms G,
thermostat Red M4 M4 Note(6) | Note(§)
G,
3]
Motor winding
cable v M6 Mé M5 M4 v
Note(7)
W W
Motor ground Note(2) M5 M5 MS M4 -

Note (1)
(2)
(3)

(%)

(5)
(6)

(7)

For the terminal box servo motors for specizl models, note the
model names.

Use one of the screws marked with an asterisk (*) in the terminal
box detzil drawing as the motor ground terminal.

When an electromagnetic brake is provided, the surge absorber (ECR-
Cl0DK221) can be housed in the motor terminal box. See the
mounting drawing N109D132.

The terminals should be connected as shown in the following figure
using the screws listed in the above table.

Each connection portion should be insulated with insulation tape
wound arcund several times so that it is securely insulated. When
the connection portions are housed in the terminal box, de not
damage the insulation.

A=plifier side -
hS é
Motoz side _Y—'

Wind the insulation tape
for several turns.

-

For the cables to be used, see paragraph 1.1.4(3).
The outer diameter of the solderless terminals should be 8.0 mm or

less.
The outer diameter of the solderless terminals should be 9.0 mm or

less.



3. INSTALLATION AND ADJUSTMENT

PROCEDURE
3.3 MAIN CIRCUIT CONNECTION

(3) Cables to be used
Note(2) Note(3) Note(4) Note(5)
Azplifier U.Y.¥ Ground cabls Gl, G2 (Regeneration | Electromagneric
model (Motor main (Motor ground | (Motor optica) brake for
eireunir) tearminal) thermoscat) excitation
2 m? 2 m? 0.5 m? 0.5 mm?
MR-511-33 er more or a or moTe 2 =2 or more
MR-512-134 (3.5 mi (3.5 :5 (3.5 mE or more (3.5 m
or lass) or less) or less) or less)
MR-S11-40/80 2 m2 2 m? 0.5 mx? 0.5 m?
MR-512-33A/ or moTe or ] or e 2 or mgra
40A/80B (3.5 == (3.5 35 (3.5 35 or more {3.5
or less) or less) or lass) or less)
_— 2 m? 2 m? 0.5 =2 5 2 0.5 =2
- -804 or moTe or e -+ e 1.5 = or more
(3.5 mE (3.5 :5 (3.5 ::5 or z=ora (3.5 ﬂE
or less) or leas) or less) or less)
M- |2 =2 M- | 2 m? 0.5 =2 0.5 =2
axis | or more | axis | or more er 3.5 =2 or more
MR-S12-10038 (3.5 or more (3.5 mE
L- 3.5m2 | L- 3.5 =2 or less) or less)
axis | or more | axis| or more
3.5 m? 3.5 =2 0.5 =? 0.5 =2
MR-S11-100 oz g&a oT e or more 3.5 =2 or more
( 8 ( 8 ﬂ (3.5 or mocre (3.5
or less) or less) or less) or less)
5.5 m=? 5.5 mx? 0.5 m? 0.5 =2
MR-511-103/200 or or more or more 5.5 =2 or more
203/300 ( s i TSt 3.5 or zoe (3.5 =2
or less) or less) or less) or less)
0.5 =2 0.5 =2
MR-511-700/500 8 =2 8 m? or more 5.5 =2 ©r moge
or mora or mors (3.5 or more (3.5 =2
or lass) or less)
Hote (1) TFor reference, the cable size in parentheses above represents a resctriccted value from the

eTed cup dizensions of the Camnon plug.

(2)

"Internal regulatica® for identifying the ground wire is deseribed as follows:

140-14 Green color identificarion of gromnd wire

1. A green identification sign shall be placed on any ground wire for any ground work except:
(1) whea only the ground wire is connected and it can be easily idenpcified.
(2) when cne conductor in a core cable, tough rubber sheathed cable or cord with a multiple

number of conductors is used as a ground wire and when the conductor is 2 bare wire or
has a greenish yellow stripe patterm.

[Hote]When one comducter in a cable, tough rubber sheathed cable or ecord withk a multiple number

of ccaductors is used as a ground wire, any other conductor except for ome which has a

green or graenish yellow stripe pattern cannot be used as a ground wize.

2. If any other ccaductor except for ome with a green or greemish yellow st=ipe pattern is used
as a ground wize, it is necessary to indicare that the conductor is a ground wire using greea
tape and the like at the terminal and proper positions.

“={0) IU

(3) The comzecting cables of Gl and G2 should be twisted.
(4) Since the regensrative opticn causes the heat-up, it is necessary to use the flame retardant
wire or to process with the flame proofing.
(5) Fhen the elactzomagnetic brake works in "DC OFF", use a shielded cable.
(8) When the mozor is used in an application where it travels, select a cable type with high
flexibiliry.
Solderless terminal
For power ly terminal | For Gy,0p
Hame For moter main circuit terminal For
termi Por C and |grounding
P terminal
MR-S11-33
to 300 M4 M4 M4
MR-S12-{] D=9.0m D s 8.0mm
MR-511-700,500 M5 M4
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3. INSTALLATION AND ADJUSTMENT"
PROCEDURE

3.4 UTILIZATION OF CONTACTOR
FOR BRAKE

3.4 UTILIZATION OF CONTACTOR FOR BRAKE

Contactor for brake is newly employed on the MR-S11/12 servo amplifier.
This contactor can e used to magnetize the motor with brake. Connect the
electromagnetic brake cable with terminals EM1, EM2.

Specifications of external brake output contactor

Model nzme DSP1a-DC24V (Matsushita Denko)

Rated control capzcity 8A 250V AC/5A 30V DC
(resistznce loac)

Max. allowable power of 2000VA, 150WA
contactor (resistznce load)

Max. allowable voitage/ 380V AC/8A
current of ccatactor

Example of brake coztactor

(1) "AC OFF"*

_l RG101/221 ecard.
57 '

%E* 5 RAl
23VAC [ __1 EM2
i
A
[0 DE—

Brake excitation

BG101/221 eaxd

oL Bl
28VAC || B2
o

See the specification manual for details of specificatioms of
the electrcmagnetic brake and usage methods.
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3. INSTALLATION AND ADJUSTMENT

PROCEDURE
3.5 SEPARATE TYPE REGENERATION
RESISTOR

3.5 SEPARATE TYPE REGENERATION RESISTOR

3.5.1 REGENERATION OPTION RESISTOR

Since the motor generates energy in the decelerztion state, the amplifier
is structured so that the regeneration resistor consumes the regenerated
energy. Although the amplifier has a regeneration resistor (see note 1),
when a lot of emergy is regenerated at once or when the repetitive
positioning frequency is high, the regenerated energy cannot be consumed by
the built-in resistor. 1In this case, the regeneration option resistor is
used. The method for checking the repetitive positioning frequezcy is
described in paragraph 3.2.3, and can be used to determine the regeneration
resistor.

(1) Specification

Model Rating power | Resistance Remarks
MR-RB30 600 W 13 0 With metal case and
thermostat
GZG200W3S0EMK 200 W e N 3 parallel connection

Note (1) MR-S511-700 and MR-S11-900 do not come with = regeneration
resistor.
See paragraph 3.2.2.



3. INSTALLATION AND ADJUSTMENT

PROCEDURE
3.5 SEPARATE TYPE REGENERATICN

RESISTOR

(2) External dimensional drawing of regeneration option resistor

(a) MR-RB30
2-M6 mounti=g screw

[Tr]
=
v .~ -
£
|
: k= =g |
1 . I
1 ' i
- gy i
r Y p— v.._._L
e
® 1 90 17 318
100 335

(Uziz: =a)

Mounting method:
The option resistor should be mounted in the direction A or B of the

following figure.

o
v Tep Top
= E Botze= l
Fig. A Boztem
=1 _ PFig. B
(b) GZG200W3950HMK
©4.3x2
1 A 3
T
- e —
s - i
‘ = 3
L) =
C T : . | L1, A A
287 [L]
306 26
(Unit: mm)

Note 1) Each amplifier requires three GZG2000W390HMK’s.
Note 2) When they are used in an adjacent area, they should be 70 mm
or more/apart.
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3. INSTALLATION AND ADJUSTMENT
PROCEDURE
3.5 SEPARATE TYPE REGENERATION
RESISTOR
-;3) Connecting regeneration option resistor
(a) When MR-RB30 is used:
Regene=ation optien
Short bBar Note 1) resister unit MR-RB30
- M4
/ z ra q
™o
00 O J =] (g A C 2
CDP o
CDP cedsted P
L4 fen
= G3 ]
o
MR-S11/12 MR-S11/12 ] G4 | T=ermostat .
Azmplifier Az=plifier
Gl G2 Gl é?
T L
Hote 1)
<
E| |F E|\F
EA motor HA motor
B b
: e Thermestat

Note 1.

Note 2.

Note 3.

Note 4.

Standard tvoe

Regeneratica opticn tvoe

When the regeneration option resistor is used, the regenmeration
resistor in the amplifier is not used. Remove the short bar
connected to the D.P. terminals used in the standard type and
connect the additional regeneration option resistor to the C.P.
terminals. When the MR-RB30 is used, connect the monitor and the
thermostat of the regeneration unit in series.

Change the servo parameter ORT (regeneration constant).

No. Standard | Presence of addi-
tional option
20| OR 4680 3010
constant

The sectiocnal

Each amplifier should use one resistor unit MR-RB30.
or more.

area of the wiring material to be used should be 2.0
The cables to be connected to the regeneration option should be

flame-resistant or finished with a flame-resistant coating. For
the thickness of the cables, see paragraph 3.3(3).
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3. INSTALLATION AND ADJUSTMENT
PROCEDURE
3.5 SEPARATE TYPE REGENERATION
RESISTOR
(b) GZG200W390HMK
Regeneration optiom L
GZIG200W390EMK ... 3 pleces — E
___ Short bar To be rwisted
/M4
/ i
0b ¢ o
CDFP CDP

Note

Note

Note

Note

Note

1.

M2-511/12 MR-S11/12
A=plifier Azplifier
Sta=dard tvoe Reg ticn opticn tvpe

When the regeneration option resistors are used, the regeneration
resistor in the amplifier is not used. Remove the short bar
connected to the D.P. terminals used in the standard type and
connect the additionzl regemeration option to the C.P. terminals.

. Change the data of the parameter ORT (regeneration constant).

No. Standard | Presence of addi-
tional option
20 | OR 5680 3010
constant

The regeneration option resistors should be used as a set of 3
pieces for one axis.
The cable sectional area should be 2.0 mm’ or more.

The regeneration option generates heat.

When the regeneration option is used frequently, it becomes hot.
Thus, do not mount the option on a wall which is susceptible to

heat. When two or more resistors are used in an adjacent area,

place them 70 mm or more apart.

. The cables for connecting the regeneration option should be flame-

resistant or finished with a flame-resistant substance. For the
thickness of the cables, see paragraph 3.3(3).
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3. INSTALLATION AND ADJUSTMENT

PROCEDURE
3.5 SEPARATE TYPE R=GENERATION

RESISTOR

3.5.2 SEPARATE TYPE REGENERATION RESISTORS FOR LARGE CAPACITY

AMPLIFIER (HA700, 900)
MR-S511-700 and MR-S11-900 do not come with regeneration discharge

resistors.

Thus, prepare a regeneration resistor.

Two types of

regeneration resistors are provided. Select one by referring to paragraph
4.5, :
(1) Specification
Quantity |Maximum Accelerztion/ Resistor
Capacity| (*1) regeneration| deceleration type Maker
capacity frequency (*2)
MR-S1-700,
200 W | 3 pieces 350 W 10 cycles/min | GZG200W | Nippon Resis-
20 0 MR-S1-900 2008MJ tor Co., Ltd.
8 cycles/min
MR-51-700,
300 W | 3 pieces 500 W 15 cycles/min | GZG300W | Nippon Resis-
20 02 MR-5§1-900 200HMT tor Co., Ltd.
12 cycles/min

*1. 3 resistors should be connected parallel with each other.
The resistance is 6.7 ohms.

*2. Load inertia 1.5 times . Time constant: 200 msec
» 2000 rpm, Regeneration capacity: 60 I

(2) External dimensional drawing

Unit: mm
Dimension: GZG200W/GZG300W

£4.3%x2/25.5%2

i o Iy
| =
. -
' <]
— — : \ I
11
- 287/309 5 /9.5
306/335 26/40
§ L]
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3. INSTALLATION AND ADJUSTMENT
PROCEDURE

3.5 SEPARATE TYPE REGENERATION
RESISTOR

(3) Connecting regeneration resistors for large capacity amplifier

Prepare the three 200 W 20 ohm or 300 W 20 ohm regeneration resistors and
connect them to the terminals C and P of the terminal block TE3 of the
servo amplifier in parallel.

Cable secticnal ares;

zmm’a:m-

100

------ {eee20Q cmmmmmmm e

Note (1) Change the data of the ORT parameter (regeneration constant).

No. Standard | Presence of addi-
tional option
20 |OR 4688 3000
constant

Note (2) The regeneration option resistors should be used as a set of 3
pieces for one axis. The cable sectional area should be 2.0 mm? or

more.

Note (3) The regenerzation option resistors generate heat. When the
regeneration option resistors are used frequently, they become
hot. Thus, do not mount the option registers on a wall which is
susceptible to heat. When two or more resistors are used in a
small area, place them 100 mm or more apart.

Note (&) The cables for connecting the regeneration option resistors should

be flame resistant or finished with a flame resistant substance.
For the thickness of the cables, see paragraph 3.3(3).
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PROCZDURE
SERVO AMPLIFIER

3. INSTALLATION AND ADJUSTMENT
3.6 PRECAUTIONS ON INSTALLING

3.6 PRECAUTIONS ON INSTALLING SERVO AMPLIFIER

(1) The servo amplifier is designed to be instzlled in a cabinet such as a

power control box. The servo amplifier should not be installed

place where it is exposed to direct sun light, heat, or open ai
(2) The environmental conditions in the cabinet

(such as temperature, humidity, wvibratiem, When the servo am

in a
r.

plifier

and atmosphere) should conform to paragrzph is mounted on the wall:

1.2, "Servo Amplifier Specification.® The

Lrospssspstssers sy TOP

cutting machine cabinet should be sealed.
Design the cabinet according to "MELDAS 300 it e

P
iy

Series Connection Manual, BNP-B3484°*.

(3) Since the servo amplifier is a wall hanging
type, securely install it vertically (so that
the printed circuit boards can be viewed frem
the front) using screws or bolts (see the 10
right hand figure). i

(4) The servo amplifier should be instazlled so
that it can be easily inspected and replaced.

MR-511/12

R S N L R R ey
(Hounting surface)

The required space around the servo amplifier
is shown in the external dimensional drawing. = 02,

Pt

Boctoe_l

(5) Since the servo amplifier generates some heat, J°.=,
it should be installed away from other devices
and parts so that the generated heat does not !

Frrrrrrr

affect the other devices and parts (see the . S -
right hand figure).

(6) Enclosed mounting
The standard product delivered from Mitsubishi

b
b
-
o
L
b
7

Electric comes with an adapter. If it is enclosed when it is mounted,
remove the adapter. For the angular hole dimensions, see the external
drawing. In this case, place a packing between the power control box

and the unit. When mounting the servo amplifier, refer to the
following example.

40
Cover
IPﬂwer eontrol box i 7_ ﬁr._"—.. ) poniner -
1'I/ 4' gr 1 /'/ 3"

410

!
xpir,mnnd

||
s

o

<

I

40

\
SANARNRNATRARRRRRRREREARSHN

hmn=ﬂ4/7964//777334d;
Exampls 1. When the machine surface is placed Example 2. When the cutdocr air eocling section extends
behind the power comtrol bex, pro- beyond the powes control box, make surs
vids air vemzilatiom. cutting chips, do not enter ths exhaust
seczion.

Hote: WVhen the servo amplifier is installed in a poor enviroo=mental (such as a factory where the machine
is exposed to oil =ist), provide an air filter on the intake section of the shield section marked

with a dotted line.
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3. INSTALLATION AND ADJUSTMENT

PROCEDURE
3.6 PRECAUTIONS FOR INSTALLING

SERVO AMPLTFIER

(7)

(8)

(9)

(10)

A
120 == g:D
or more v q’ HR-SII‘
" amplifier
=
3
10 == - o
or 2 h‘.l
- Rl
% T
% i3
7 °° hesy
é 712
I |
120 = % I q‘
(=>4 nn:.‘r LS

1!..-..-:1::'.:; plate
When MR-S11-700 or MR-S11-800 is enclosed and mounted:

When the inside of the cabinet is agitated, do not blow air directly to
the servo amplifier (to prevent dust from sticking).

The regeneration option generates hezt. When it is used frequently, it
becomes very hot. Thus, the regemerztion option should not be mounted
on a wall which susceptible to heat. The regeneration option should be
mounted away from the wall surface (70 mm or more).

For noise protection, see "MELDAS
300 SERIES CONNECTION MANUAL."

The bus connection cable (except for

AMP-AMP cable whose length is less than

1 m) and the detector cable which ars

led to the servo amplifier and the

detector cable leading to the detector

I/F box should all be clamped as shown in

the right hand figure. Since this clamp

is used to support and shield the czble

and to stabilize the system to preveat (Exa=ple)
malfunctions caused by noise, the clamp Clamp
is very important. Thereby, the clamp
should be securely mounted. Shield cuter sheath
For details, see "MELDAS 300 SERIES
CONNECTION MANUAL.®

Cable clamp drawing
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. INSTALLATION AND ADJUSTMENT

PROCEDURE
3.7 PRECAUTIONS ON INSTALLATION
ON SERVO MOTOR AND DETECTOR

Ly

3.7 PRECAUTIONS ON INSTALLATION OF SERVO MOTOR AND
DETECTOR

(1)

(2)

Precautions for oil 2nd water

2.Since the servo motor is not made in 2 strict water (oil) resistance
structure, do not splash cutting fluid or lubrication oil on the
servo motor. If cutting fluid, etc., enters the serve motor or the
detector, the insulation of the motor coil may be damaged or a
detector failure may occur.

b.If cutting fluid, etc. splashes the motor, provide a protection cover
on the motor. If this cover is necessary, note the joints, bends,
shape, and dimensions of the protectica cover.

c.When the servo motor is exposed to cutting fluid and the protection
cover cannot prevent the serve motcr from getting splashed, use the
splash protection specification (P type), which has high water
resistance. Altermatively, consider the use of the oil-proof type
connector described in paragraph 5.4.10.

d.Do not use the servo motor if part of it is submerged in oil or
water. The servo motor lecated nezr t=e floor should be provided
with a water drain path on the floecr to contain the flow. Do not
clog the water drain path with cutting chips.

e.Check the drain path of oil and water on a moving table and check the
slide cover. Take care of the following points.

(e-1) When the table arrives a2t z ce=+zin position, the drain hole
comes to the upper portion of the motor. Thus, oil and water
splashes the motor.

(e-2) Depending on the movement of the slide cover and table, o0il or
water which stays on the slide cover or the table splashes the
motor.

(e-3) Depending on the shrinkage or expansion of the cover, oil or
water which stays on the slide cover lezks from the wiper and

drops on the motor.

f.The servo motor should be installed in a well ventilated place where
0il and water do not splash it, and where it can be easily mounted or

dismounted.

Precautions against gear oil
a.Although the servo motor can be mouated horizontally or at the upper

or lower end of the axis, when the servo motor is mounted at the
upper end, protect oil from the gezr box from entering the motor on
the machine side. In this situation, the oil seal is not adequate
protection.

b.0il level and pressure of gear box
The oil level of the gear box where the servo motor is horizontally
mounted should be lower than the oil seal rip of the servo motor
shaft (both in the stop and rotation states). If the oil level is
higher than the oil rip, the oil may enter the motor. Some servo
motors are not provided with shaft end oil seals. Thus, when
ordering the servo motor, check the servo motor type. To prevent the
inner pressure of the gear box from increasing, provide an intake-
hole on the gear box.

(Machine side) HA4O EA100,EA103
Model EAOS3 |EA23 |[HA43 |EA200,HA203 | HAS00
Gear EAI3 |HA33 |EAS0 |HA300,BA700
j Servo moter HA83
h Eeight Zzcm

: < 30
0il level cates vises : o R z
=== |= (=)

Rip
0i1 seal
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3. INSTALLATION AND ADJUSTMENT
PR0CZDURE

3.7 PRECAUTIONS ON INSTALLATION
ON SERXVO MOTOR AND DETECTOR

(3) Detector

a.When transporting and installing the servo rmotor, avoid any shocks to
the detector on the servo motor. To prevent the detector from
colliding with another object, being walkad on, or being damaged by a
tool or work which falls, provide a protsction cover around the
detector. Any design where a coupling should be struck to the motor
shaft should be avoided to prevent detector trouble.

b.The machine should be designed so tha: the detector comnector is in
*A direction®. Although other directions (3 direction, C direction
and Do direction) can be assigned, since the setting change of the
servo amplifier becomes complicated, resultiang in incorrect
combination, other directions should be zvoided.

Symbol of direction of
detector connector
(The ®A" side is standard.)

Ter=i=a% bex o<
®motcs css=ecToT

c.The relationship between the motor zzd the detector has been
precisely adjusted (the magnetic polzcities have been matched). 1If
the detector is replaced or the direction of the detector comnector
is changed ignoring the relationship, the servo motor becomes out of
control. The relationship between the detector and the motor cannot
be changed after delivery from Mitsubishi Electric.

\T!:e direction of the
I cczmector cannot be changed.

(4) Connector and cable
a.The connector should be located so thzt it fzces downwards.
When the motor is installed vertically or on an incline provide a
cable trap.

Cable trap

o

[
n
o

= T

| —

Bo s
H Lo i, all
Connector gl:mtctnr

b.The conventional cannon connectors are not water proof.

"
d

"‘”H[I
.mll!”

%
|
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3. INSTALLATION AND ADJUSTMENT
PROCEDURE

3.7 PRECAUTIONS ON INSTALLATION
ON SERVO MOTOR AND DETECTOR

c.The cables may lead oil and water to the motor and the detector, )
causing bad erffects. Make sure that the cables do not drip or sit in
oil or water. (see the following figure).

d 0
) s ¢
IV y 8 b
COVER ’}/// COVER
i ar
MOTOR MOTOR
-
%
L
L/
%
P
[Bad] Respiration [Bad] Capillary tube action

d.Follow the cable clamping method carefully and avoid bending the
cable. Do not allow the dead weight of the cable to stress the cable
connections.
In operations in which the motor moves, the cable bending radius
should be determined from the required bending life and the cable
type.

e.Prevent the outer sheath of tke cable from being cut by sharp cutting
chips and from being abraded by an edge of the machine. In additionm,
prevent the cable from being wezlked on or run/over by automobiles.

(5) Attaching/detaching connectors

a.While the machine is on, do not attach or detach any conmnector to or
from the machine, otherwise, the motor may be damaged. 1In additionm,
dangerous situations such as abrupt motor start, drop, or generation
large arcs may occur.
Tie each Cannon connector with a wire.

b.Even if the power is turned ofZ, the absolute value detector is
backed up by a battery.
Thus, when the detector cable is disconnected, the absolute position
is lost. Tie this connector with a wire and attach a warning: "DO
NOT DISCONNECT THEIS CONNECTOR IVEN WHILE POWER IS OFF.*®

c.The Cannon plugs are tightened manually. Provide enough space to
correctly tighten each Cannon plug.



. INSTALLATION AND ADJUSTMENT
PROCEDURE
.7 PRECAUTIONS CN INSTALLATION
ON SERVO MOTIR AND DETECTOR

(]

L)

(6) Applications involving vibration

Tie the Cannon plugs and cable clamps of the motor a=d detector with
wires. Clamp carefully to avoid vibrztion. Do not zllow the dead
weight of the cable to stress the cable coanections. Check the clamp
carefully for the relationship betweea the cable finish diameter and
the clamp size etc. Make sure that the clamps are tight.

Include the tightening of the Cannon plugs and the clamps in the
machine manual as a periodicazl inspection item.

e Safety holes for protecting connector
separation
If the coupling nut has safety holes and
the connector is exposed to strong stock
or vibration, pass a wire through the
holes and fasten the comnector to preotect
the connector from being disconnected.
Under normal conditions, this treatmeat
is not required (extracted from a catzlog).
« Since the cable clamp is provided with
two safety holes which are similar to
the connector, it can also be tied.
« The safety holes slightly differ in
structure depending on the manufacturer.

e Fixing wire (0.813 & annealing stainless
steel wire)

The QQ-W-423 FORM-1 FS304 CD-A 0.032

(inches) is recommended for its

mechanical strength and easy machinirng.

e Most suitable tightening torgue of coupl-

ing nuts T
The connector is designed so that it can
be easily tightened by turning the ]
coupling nut rather than using a special =S B
togl. When the connector ig exposed to ﬁ : 0(
vibration, it should be tied with a wire. i
There are no regulations for the tighten- "J=f2§§b
ing torque in MIL standard. Safety bole
When this connector is used for an ai:c-
plane, the connector should be tied with
a wire by the user.

(7) Any design which requires modification, disassembling, or additional
machining should be avoided.
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3. INSTALLATION ADJUSTMENT
PROCEDURE

3.8 PRECAUTIONS FOR POWER ON
AFTER INSTALLATION

3.8 PRECAUTIONS FOR POWER ON AFTER INSTALLATION

(1) Before power ON
After the main circuit cables and required cables have been conmnected,

but before turning on the power, check the following items.

1) Check that the 32 200/220 VAC has been connected to the terminals R,
S, and T of the te-minal block.

2) Check that the moter power cable has been connected to the terminals
U, V, and W of the terminal.

3) When a regeneratioz option resistor has not been used, check to see
if the terminals C and P of the terminal block (upper section) have
been short-circuitzsd.

When the regeneration option resistor has been connected, check that
it has been conneczed to the terminals C and P of the terminal block
(upper section).

When the regeneration option resistor has been connected, check that
the terminals D and P of the terminal block are not short-circuited
(upper section).

4) Check that the cable from NC or from CN1B of another axis has been
connected to CN1A. Check that the cable from CN1A or the cable end
(termination conneztor) has been connected to CN1B.

5) Check that the cable from the detector has been connected to RG101
or RF31/33. (For the correct connection method, see Appendix 2,
"Cable Connection Prawing."”

6) Check that the RG1Cl card has been correctly mounted on the unit.
(Check that the prcjected parts from the small holes of CON1 and
CON2 are aligned with their top planes.

(For the correct ccanection method, see Appendix 2, ®Cable Schematic

Diagram.")

7) Check that CS1 (axis number setting) of the RG101 card has been
correctly set. (Fc- the correct setting method, see Appendix 2,
"Cable Schematic Dizgram.")

8) Check that the RG1Cl card and RF31/33 cards have been correctly set.
(For the correct se:sting method, see Appendix 2, "Cable Schematic
Diagram.")

9) Check that the servo parameters have been correctly set on the NC
screen. (For the correct setting method, see Appendix 2, "Cable
Schematic Diagram.®)

10) When using the motor for the first time and if an abnormality is
suspected, before connecting NC and the servo amplifier, turn the NC
power on and then dscrease the values of ILP and ILN of the servo
parameters. This limits the torque of the motor, thereby reducing
the degree of an atzormality.

(Example) 13. ILP 1230 = 500
14, ILN -1230 - -500
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3. INSTALLATION ADJUSTMENT
PROCEDURE

3.8 PRECAUTIONS FOR POWER ON
AFTER INSTALLATION

(2) After power ON

After the power is turned on, the 7-segment display indicates data.

3z 200/220 VAC ON

Waic until the NC power
is turned oc=.

-
ﬁl‘hl
b~

-
"~
-

Turz the
HC power oz.

..
'l
.
.
Ll

-
1 !

Co—=icats with HC for
tmazsferzing indtiz] datma
(ins=antaneous display). In the casa of

-~
(1

~
!
™~
hatc N

LY
Ty
]
ol
§
§
;

=
I
|
|
!
I
-

= ! |
[ 7 R“d,y 7, Sexve OFF B ] : i I
il [l

Whez an 1as 1, l l
SlaT St Ready OF > (g ) | 2esee emezgency |

Displays an { I e
alarm code. I
f: ;; Ready ON, Sezve OFF J i I
I
l
Jd

ot ," Ready O¥, Servo ON

Horm=al operation

HC power OFF
i The right side segment shows the axis
1|1 EE mh::s(r.ha example shows the £irst axis).
HC power ON
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4. TROUBLESEOOTING
4.1 7-SEGMENT DISPLAY

4. TROUBLESHOOTING
4.1 7-SEGMENT DISPLAY

The state of the amplifier is indicated by the 7-segment display located
at the center of the amplifier. '
When an alarm occurs, the 7-segment display shows the related alarm

number.

Status display of MR-S510 amplifier

Display

AA During initialization. Wait until the NC power is
turned on (when the NC power is turned on and then
turned off).

ADb During initialization. Wait until the NC power is
turned on (when the amplifier power is turned off and
then turned on while the NC power is turned off).

AC During initialization. Starts transferring data
between NC and the amplifier.

Ad During initialization. The initial parameters have
been received.

AE The initialization has been completed.

b# Ready OFF

C# Servo OFF

d# Servo ON

E* Warning

A¥* Warning

% Alarm

. WD error

#§ : Axis number
* : Warning number (See the following table.)
*% : Alarm number (See the following table.)
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4. TROUBLESHOOTING

4.1 7-SEGMENT DISPLAY

Servo alarms and warnings

*x Abbreviazion Haze Resez Awis/C=
10 uy Uznder Volzage PR c
(11) AE Axis Errer AR A
12 MEL Mezory Ezzox 1 AR C
13 Ccz exzermal Cleozk Eszes R c
14 ¥D Waczsh Dog erzer 2R c
15 ME2 Mezory Ezzor 2 R A
186 RD Rotor positica Detect error 22 A
17 BE Boazd Error PR A
20 K51 No Sigmall (=aia bea=zd) n A
21 R52 Ho Signall (adi g= beard Eze) i A
22 NS3 No Signmald (add oz board 1X) PR A
24 BC Phases Grou=ded dezesz: = c
25 BA Bazzery Alars AR c
(26) HA No conctrol Axis ezTor 2 [
(27) IcE Inzer=al Clesk Ezzes 22 [+
30 OR Over Regezersatics R C
31 0s Ove: Speed (2400/35C0zpm) 7R A
32 oc Over Curzexz: B2 A
33 ov Over Volrtage R c
34 pP Dara Paszity P2 c
35 H Daza Exsos 3 A
38 TE Transfer Ezzor n c
al PE Pa=azeter I R A
42 FE1 Feedbaeck Zzzor 1 R A
43 F=2 Feaedback Ezzaz 2 R A
45 Q== Fiz Over Hea: j.xd c
45 O ctor Over Eea:t ] A
20 OL1 Over Load (2502 l=i=) = A
51 oL2 Ove: Load (C.LIMIT 0.5sec) R A
52 oDl Over Droop 1 R A
53 0D2 Overz Droop 2 x] A
(54) ACL A=p COver Load j.xd c
55 271 BMergency RES c
56 oA Orher Axis alacz LES C
57
Z0 wWo2 Wazming Over Regezeration * c
2 WoL Wazzing Over Lead bog AlC
= WAC Warzing Absclute Comnter ersor * A
Z4 WPE Warning Parazeter Z==or * A
= WAS Warning ABsclucte detect erres * A
£ woT Warzing Oves Travel *® A
£ NHCE HC Ezargency c
AOD WAT Warning Absclute fizst Trans—ission * A
Al WAS Warning Absclute Sezial signal * A
A2 WAV Wacoing Absolute battery Voltage - c
A3 WAN Warning Abscluts cadle No cozzection * A
Al WAP Wazning Absclute Position erzor ad A
AS WAR Warning Absclute Resolver . A
Note 1) Reset: PR: When the NC power is turaed off, the reset cperaticn takes place.
KR: When the HC is reset, the reset becomes valid.
#* : It shows a warnings rather tha= the serve 0FF.
Note 2) Regarding Axis/Cz A: Alar= occurs at eack axis, C: Commeon alarm within aspliller.
Note 3) Alarm No. in brackats indicates the alars which exists enly ia MR-S1Z.
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4. TROUBLESHCOTING
4.2 TROUBLESHOOTING

4.2 TROUBLESHOOTING

When a problem occurs, refer to the following items and take proper

precautions.

4.2.1 VWhen
2 Whez
3 Vhen
4  Whezn
5 When
6 When
7 Even

show

4.2.8 Even

a servo alarm occurs:

an "amplifier not mounted” alarm occurs(NC side alarm):
the motor vibrates or generates a vibration sound:

the cutting surface or circularity is poor:

an overshoot occurs during positioning:

a surge feed occurs in a pulse feed operation:

if the power is turned on, the 7-segment display does not

any data or it shows 3

if the NC power is turned on, the 7-segment display does

not change from or it momentarily shows [FT[], [F1d], BIE}
and then returns to [Hlg] [ .

Note 1) Ther-e are alarms which are limited to one axis only and alarms
cor=on to all axes. During troubleshooting, alarms which are

relz

ted to the axes are indicated with the mark of *. When this

marx is shown, make sure of which axis to examine.
Plezse remember that the other axis alarm occurs on the
nor=zl axes.

Note 2) In the subsequent explanation, the cards are assigned with the
foliowing code name.

Naz=e of se=vo MR-S11 MR-S12
asmpiifie
Code ma=e 40 20 100 | 103 o 300 [ 700/900 | 13A o 33 | 404 zo 100
Main cazd RG101 RG201
Base ca=d RG101 RG221
Power card 211 | RGlO | tome Re2l | me20

Add-cn card

Varies depending en the servo system.
See paragraphs Neo.l, Heo.2.
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4. TROUBLESHOOTING
4.2 TROUBLESHOOTING

4.2.1 WHEN A SERVO ALARM OCCURS:

(1) Alarm No.

10

: Under voltage

The voltage drop of the 3¢ 200/220 VAC is detected (in phases S and T).

Cause

Verificarion =achod

Remedy

1 | The voltage of 3@ 200/220 VAC | Check the izmput vol=age uaing
power drops below 160 V (£5I). | the volt meter.

Check the power supply faciliry.

2 | The 32 200/220 VAC power Check that no imsta=tanecus
instantanecusly stops. power failure ocecuss iz the in-

put voltage with ths synchro-
scope for approx. 25 msec or
more at 200 VAC.

(2) Alarm No.

11

: Axis error (Exists only on MR-S12)

It shows that an error is detected concerning the selection of the
rotary switch in the amplifier.

Cause Verification zethod Rezmedy
1 Rotary switch is set at Confizra the rotary swizch. Correct the setti=zg.
2 | The same axis is selected Confiz=ation of rozary switch Corzect the setti=zg.
with L axis a=d M axis. (Are the rmuzhers duplicated?)
(3) Alarm No.| 12 |: Memory error 1

During the initialization, an EPROM check sum error, SRAM error, or
2-port RAM error is detected.

Cause

Verification meczhod

Rezedy

—els

1 | A check su= erzror occurs in Replace the EPROM with a nor-

mal one of amother axis,

Replace the EPROY with a new
cne.

2 | A check error occcurs in SRAM Replace the =ain caxd with a
or 2Z-port RAM.

nor=al one of anothes axis.

Change the CS1 swits:. See

5.1, "Replaciag Servo A=pli-
fier Contrel Card.”

Replace the main card.

I-31




4. TROUBLESHOOTING
4.2 TROUBLESHOOTING

(4) Alarm No.| 13 |: External clock error

The clock sent from NC is abnormal.
does not complete the process in the

The software of the servo amplifier
predetermined time.

Cause

Verification merhod

Remedy

1 | The connec=or between NC and
amplifier or between ampli-
fiers is izperfec:ly
connected.

Visually check the cable
connectiens.

e Main card CNI1A, CN1B

+« NC side

Conzect the cables properly.

2 | The softwa=e of the servo
lifier does not operats

properly.

Replace the main cazd.

3 | The cables between NC and the
amplifier and/er between ampli-
fiers are defec—ive.

Replace the cables with those
of another axis and test the
alarm.

Replace the cables.

(5) Alarm No.| 14 |: Watch dog error

The software of the servo amp

predetermined time.

lifier does not complete the process in the

Cause

Verification method

Rezedy

1 | EPROM has =ot beez correccly
mounted.

Visually check that EPR0M has
been mounted at the locaticn
described.

Check that the pins of EFROM
have not been bent.

EPROM

%
%
R-S11/12
it
e

Corzeczly =ouat EPRON.

2 | EPROH has been broken.

Raplace EFROM with cme from
ancther axis.

Replace EPR(M.

3 | The main card or add-om card
is defecrive.

Replace the card with cne from
another axis. At the tize, it
is pecessary to change the CSI

Servo Amplifier Conrrol Card.®

switch positien of the main card.
For details, see 5.1, "Replacing

Replace the defective card.
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TROUBLESHOOTING

4.2 TROUBLESHOOTING

(6)

Alarm No.| 15 |7:

While initial

Memory error 2

d=ta is transferred with NC during the initialization, a

parity error occurs Or am error occurs in the 2-port RAM.

Cause Verificaticn =ethod Rezedy

1 | The ecables between 5C and the |Replace the cables with ome Replace the defective cables.
amplifier azd becwee= the froa another axis azd tTest
azplifiers ars Zefective. the alarm.

2 | A loud moise ezzezs the cables |Rezove the relays azd con- Avoid noise. See 3.5, "Precau-
berween NC a=d the z=plifier zaczor which aze tuszed on azd rions for Imstalling Amplifier.”
and/or bBarwees =-e a=plifiers. |off during the imizializacioz.

(7) Alarm No.| 15 |": Rotor position detect error

All the outruts of the phases U, V, and W of the OSESK-6-12-108 detector

(mounted on the motor

non-load side) become "H" eor "L°".

Causa

Vazrification mezhod

Rezedy

The ccomectzsr cof the detector
kas been rezsvel.

Check that the cco=ector is

poperly eccznected.

e Main eard QN2

» Detector side Cazmmen
connectoT

Corzectly ce=zect the connector.

The cable betweez t=e ampli-
fier and the dezect==T has beexn
izperfectly sc=ected.

(1) Iz the emec-gezcy stop state
cbserve ths pizns, é,g, and

6 of the =z2in caxd J4 with

the synchroscope and check

whether all of thex arze

*E" or "L" (move tha cable

to check).

Replace the czble with cme

frem azether axls.

(2)

Replace the cables between the
amplifier z=d the detectoT.

The detectos is delecstive.

Replace the dezecter with oze
fro= azother axis (=ake sure
that the zero point kas moved
lightly.)

Replace the detectoT.

The serzvwo pazasstexr SIT has
been imcorrezily sez.

Whez the deteczor has not been
cemzected to the =iz card, the
pacazeter has beea set in the

state where They aTe connected.

Correctly set the servo para-
mecar STY. For decails, see
7, "Detail Descziption of Serve
Paramatars.”

The servo pava=azes MTT has
been izmcorzectly sec=.

When the standard ezccder (OSESK-
6-12-108) kas not beea connected
to the main card, the speed
datector setzing pacaseter (ENT)
had been set to 0 oz 1.

Corzsctly sat the servo para-
mater STY. For details, sse
7, "Detail Descriptien of Serve
Parameters.”’
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17 |7

(8) Alarm No.

Board error

During the initialization, the A/D converter on the mzin card does not

operate correctly.

Cause

Verification method

Reacedy

1 | If tha main card is defective:

Replace the main card with a
norzmal cne from another axis.
Then, change the position of the
switch CS1 of the main card.

For details, see 5.1, "Replacing
Servo Amplifier.”

Replace the caxd.

(9) Alarm No.| 20

*: No signal 1

Both the differential signals of the encoder connected to the main card

become *HE" or "L*.

Cause

Verification method

Remedy

1 | The coaneczor of the detector
iz imperfectly ccozected.

Viscally check the comnector.
+ Main eard CN2
+ Deteczor side Cazmnon comnector.

Cozzect the commector properly.

2 I£ the cable between the
fier and the detecter is
defacrtiva:

Tast the cable with a nor—al ecze
from another axis.

Replace the cable with 2 new cme

3 I1f the detector is abmormal:

Test the detector with a mor=al
cne from another axis (note
that the zero point deviares

slightly.)

Replace the detector with a new
cae.

(10) Alarm No.| 21 |*:

No signal 2

Both the differencial signals connected to the add-on card become *H® or

5 P

Cause

Verification method

Remedy

1 | If the cozmnector of the detec-
ter is i=perfactly comnectad:

Visually check the following

comnactor.

+ Detector comnector of add-ca
eard.

« Detector side Canncn commector.

Conzect the comnector properly.

2 | If the cable between the ampli-{Test the cable with a normal cme

fiar and the detector is
dafective:

from another axis.

Replace the cable with a new one.

3 | 1If the detector is defective:

Tast the detsctor with a normal
one from another axis (note
that the zero point deviates
slighely.)

Replace the detector with a new
one.
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(11) Alarm No.

22 |":

No signal 3

The output voltage of the resolver connected to the RF33/332 card becomes

oV.
Cause Verification mathod REemedy
1 | If one of the cables of the (1) Visvally check Correccly conzect the cable.
detector is imperfectly com- « Detector connector of add-oz
nected. card.
« Detecter side Cannen connec-
tor
(2) Check using a synchroscope.
8""15\:'_/\ /
Card pa=ze Check pi=n J_ \_/
RF33 CP2-1 CP2-3 —_—
RF332 [CP3-1 CP3-3 H2Ee
(E=ergeney stop state)
F: =he cable between the Test the cable with 2 normal cze |Replace the cable with a new one.
frem another axis.

;. defactive:

2ifier and the detector

" defective:

1f the R¥33/332 card is

rd naz=s

Check pin

RF33

CPil-1 CP1-3

RZ332

cr2-1 C22-2

(1) Ckeck using the synchre=-
scope.

el LI L
—0.5~1.0v

2 rs

(2) Saze as 1-(2)
(Ezergency stop state)

Replace the R¥33/332 card with
a Dew cze.

& if the desector is defective:

Test the deczector with a nor=al
one frea azother axis.

Replace the detector with a new
cne.

(12) Alzrm No.

24 |3

Phzses grounded detect

If one of phases U, V, or W of the amplifier output is grdunded:

Cause

VYerificaticn method

Rezmedy

1 | If che mozeor
tive.

cable is defec-

Check the Tesistance between the
terziznal block TEl and each of
phases U, V, and W using the cir-
cuit tester.

(1) Chaeck the ecable connecticns
of the phases U, V, and W
of the ter=inal block.
Check that the motor ccmnece
tor and Carnon connector are
fres of oil.

Replace the motor cable with
a normal oze.

(2)

(3

Hote l.

2 | 1f the base card is defecziva,

Test the base card with a nor=al

Replace the base card with a new
cne.

card RGlO1

In the case of MR-S1l: Base
card RG22:

Hote 1:
In the case of MR-512: Dase
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25 j:

(13) Alarm No.

Battery alarm

If the battery voltage of the RF33/332 card drops:

Cause

Verification mathod

Rezedy

1 When the battery voltage drops.

Turn off the power and measuze
the voltage at both electrodes
of the barrery.
When the volrtage drops below
3.20 V, the battery alarz
activates.

For two or three comsecutive
days, Tmrn the power oz for 8
hours a day.

2 |The batrery is defeetive.

Even if the above instruveticas
are followed, the battery
alarm occurs:

Replace the battery with a new
cne.

For dezails of how to replace

the baczery, see 2.2.

For dezails of operation afrer
the replace=ent, see 8.4.

(14) Alarm No.| 26 |:

No control axis error (Exists only on MR-S12.)

Rotary switch on the main card is set at *F® and an overcurrent is
conducted through the AC bus which is not controlled.

Cause

Verification method

Rezedy

1l |Secting error of rotary
switeh.

Visual (Upper left swicck;
of main eazd)

Stzaighrea thke matter,

Remember that this error does mot
trigges the alarm without other
cause(s).

2 | Trouble concerniag om the
peﬂrz:: of axis which is not
used.

Same as the check metheod of
alarzm 3

3 |Defective base carzd.

Try to exchange with the base
card of another normal amplifier,

Replace the base card.

4 |Defective main card.

Try to exchange with the mais
card of another normal amplifier.
It is necessary to switch AXES
SELECTION SW.

Replace the main cazd.

(15) Alarm No.| 27 |:

Internal clock error (Exists only on MR-S12.)

Alarm occurs when the internal clock of the main card has stopped.

I Cause

Verification method

Rezedy

1 'Dcftctivn main caxd.

Try to exchange with the bas
card of ancther normal amplifier.

Replace the main card.
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(16) Alarm No.| 30 |: Over Regeneration

Overheating of the regeneration resistor is detected. (Because over-
hezting is detected by software, when the power of the servo amplifier
is turned on and then turned off, the value being computed is cleared.
Therefore, after the alarm occurs, when the power of the servo amplifier
is repeatedly turned off and then on, the resistor may burn.)

Cause Verification method Rexedy
1 | If the servo parameter ORT is |ORT = 4680 (Absence of opticm Cozrzectly set the parazeter.
izcozTectly sert: regeseraticn resister)

ORT = 3010 (Presence of optica
regeneration resistor)

2 | 1If the frequezcy of the accel- |Using the operation program (1) Decrease the repeazabilicy

emation/decelesation exceeds whers the alaz= has occurred, frequency.

the walue iz the specification:|measure the number of acceleza- | (2) Decrease the rapld traverse
tion times in the rapid traverse Tate.
operatica for one minute and (3) If no epticn regeneration
check where the frequency is resistor was provided, mount
within the wvalue in the speci- one.
fication.

See Appendix 5, "Checkizg Posi-
ticning Repeatabilicy.”

3 | If the regecezation power Check the rasistance of the Replace tha regeneration power
t=ansistor is short-circuited |regemeraticz power traasistor transistor with a new oze or
azd broken: using the circuit tester. replace the entire uniz with a

new one.
+ Lafe | = L8T= ;l-—l | Abooras. resistamcs
=issl |mizal |rTwesistancs
< I Sevaral Short-cirenit or
bandred 0 imfiptzy
I e lafinicy Short-zirenit o
seversl bamdred O
c 3 Saveral Short-cirenit o
nseed O infizicy
z € Iafiaity Shorz-cirenit e
seversl bumdred O
3 I Savaral Shert-cirealt o
bamdred O iafiaicy
4 3 Several Shert-circnic o
bmsdred O iafisity

I-37



4. TROUBLESHOOTING
4.2 TROUBLESEOOTING

(17) Alarm No.| 31 |: Over speed

A speed exceeding the allowable value of the motor is detected.

Cause Verificarion methed Remedy
1 | If the servo parameter MIY is [Check whather the parameter is Correctly set the parametesr.
incorrectly set: set to a value for 3000 rp= For details, see 7, "Details of
rather than 2000 rp=. Servo Parametess.”
2 If the servo parameter RNG is |[Check that the detector used for Correctly set the parameter.
incorrectly set: the positicn detector is correct-| For details, see 7, "Details of
ly sac: Serve Paramaters.”

3 1f cthe servo-parameter PIT is |Check whether the lead of the Correctly set the paramecer.
incorrectly set: ball screw is set in the unit of
== or degrees. In a special gear
ratio, the pazameter value does
not always accord with the real

speed.

4 1f the rapid traverse rate is |Check whether er not Decrease the rzzid traverse

too high: rate.
rapid traverse rate
tpeed - (=/mia)
TF2! B3Il screw lead (=)
exceeds the moter specification
value.

5 | If the acceleratiocn/decelera- |Increase the accelerztica/decel- | Consider the acceleration/
ticn time constant is too eratien tims cemstane. deceleration ti=s constant.
s=all and an overshoot occcurs:

6§ | If the servo system is unstable| Increase the high speed locp Set the gain ozce again.
and an overshoot occurs: gain VGl or decrease the positicn

loop gain PGN.

Hote: In changing the position
loop gaim, it is necessary
to change OD1 and ODZ so
that they are reversely
proportional to PGHN.

7 | If the cable between the posi- | Check for erratic moticm in the Repair the cable.
tion detector and the servo moter, evex in a2 low speed feed
azmplifier is defective: cperation.

8 | If the position detactor is (1) Test the positicn detector Replace the detector with 2 new
defective: with a por=zal one. one.

(2) When the position detector
and ths speed detector are s
independently provided,
operate the servo motor by
substituting the speed
detector for the positcion
detector.

9 | If the minimum movement umit Check the system specification. |Correctly set the Parameter.,
Ezs been set to 0.lp system
izstead of 1p system:
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(l8) Alarm No.

32 |

Over current

Cause

Vesificatioz method

Rezedy

1 |If che phases U, V and W of
the servo amplifier ocutputs
short-circuit eack other:

Remove the cables of the phases
U, V, and W fre= the tearminal
block, discon=ecz the Cannon
connecrtor of the =otor, and use
the cirzcuic tesces to check
whether the pkases shorz-cizeuic
each other.

Arrange the cables so that they
will mot short-circuice,

2 If the phases U, V, and W of
the servo amplifier outputs
aze gr-ounded:

Check the resistacce between each
of the phases U, V, and W of the

tarz=i=al block and the case using
the circulr zascer.

lArrange the cables so that they

are not grounded.

3 If the speed detection cable
is defective:

Test the cable wizh a pormal
cable.

Replace the cable with 2z new
cne.

& |I£f the mounting dizection of
the speed detector is not in
accorcance with the parameter
value being ser:

The following table shows the
relationskip between the mounting
directicn of the motor/dstector
apd the parazeters.

Bit T | Mo==ti=zg dizection
[} AC
1 BD

| ] >

Correctly positicn the speed
detector or chamge the para-
meter. For details, see 7,
"Datails of Sarvo Paramerers,
#17. STI."

5 |I£f tka speed datector is
defective:

Test the deteczor with a norzmal
one.

Replace the detector with a pew
cne.

6§ |If the main card is defective:

Replacs the RFOLl card with 2 new
cne.

7 |Defective maiz caxd.

Try to exchange with 2 morzal
main caxd.

Replace the main card.

Noze)

Where there is an overcurTeatr erTor,

do mot turz on the serve

before the cause is clarified.
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If the over current alarm occurs, the transistor module may be

defective. .
Before restoring the operation of the motor, check that the transistor

module is normal using the following procedure:

Transistor module verification procedure

Ho. Deseziptien
1 Turn off the 3@, 200/220 VAC power izmput.
2 Dismount the main cazd and recove all the screws which fasten the power card and the related
parts. Disoount the power card from the frame.
3 Measure the resistance between each two pins of the transistor module using the ci=-cuit
tester.
Pin to be Pin to be
measured Hormal meastsed Normal
by circuiz | resistance | Abmormal resistance | by cizcuit | resistance | Abnormal resistance
tester tester
+* - + -
Bl B2
Several Short-cizeuir or Several Short-cizs=it or
B3 bundred infinicy B4 bundred infinity
chns chzs
BS B6
P R
1] U
Several Short-cizcuic or Sherc-ciz=mit or
v Ted infinircy v Infinicy several h==dred
chms
-1 "
Bl B2
Short-cizeuit or Short-cizc=it or
B3 Infinicy several komdred B& Infiniry several hke=dred
ohzns chzms
BS B6
v P - B
Short-cirzcuit or Several Short-cirszit or
v Infinicy several bundred v bundred infinicy
obk=s chms
W v
Bl 1§ B2 U
Short-cizenit or Short-cire=it or
B3 v Infinicy several hundred B4 Y Infinicy several he=dred
obkzs ohms
BS w B6 W
u Bl o |B2
Several Sbort-cizcuit or Several Short-cirezmit or
v B3 bhundred infinircy ¥ | B4 hundred infinicy
obms ohms
v BS W | B§

(Circuic tester: x 10 ohm range)
Mazsure the same terminal for each of the phases U, V, snd W and check that all valzmes are

ﬂ m.ahuom.liry is found in any pertiom, replace tie transistor modcle with a new cne.
(Replace the amplifier with 2 new cme.)

b2

P e
Bl B3 BS 0P (+)

S
®
i

w
(3]
w
-

X - —o N (=)

<®
Q| o® | P&
-

4 Restore the transistor module in the order of steps 2 and 1l above.
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(19) Alarm No.

33 |:

Over voltage

The DC bus voltage in the unit exceeds the allowable value (around

400 V).

Cause

Verifica=oz mettad

Rezedy

The eakles are incorrectly
connected to the terminal
block.

Connecricn whe= the Tegeneration
opticn resister is oot Tsed:

Shozt kar

1000]

cD?

Connectics whem the Tegenerazion
option resistsz is usec:

Eegenera= =
cz=Zca resistor

Correctly connect the cables.

o &
CDP
If the accele=atica/decelera- | (1) Increase t=e accelerzatica/ (1) Increase the accelerationm/
tion Ize y is excessive deceleratiz= tize scmsta=:. decele=ation time cecastant.
and the accelsraticn/decelera-| (2) Decrease t=e accelezatica/ (2) Decrease the accaleration/
ticn ti=e comstaat is too deceleraziza fregmexcy. decelezaticn frequerncy.
s=all: (3) Decrease ==e rapiZ twavesse | (3) Decrease the rapid tTaverse
rate. rate.
When the vertical axis is um- | (1) Incresse ==e accelezatica/ {1) Increass the acceleration/
balanced, the accelerartiom/ decelerati=n ti=e =omsta=rt. deceleration time comscant.
decele=azicn time constant is | (2) Decrease t=e accelezatica/ (2) Decrease the acceleratien/
s=all. deceleracizz fregzency. decelezation frequency.
(3) Decrease ==e rapif traverse | (3) Decrease the rapid travarse
Tate. ratea.

If the regeneratiocm resistor
is brokan:

Measure the resistance between
terminals C a=2 P of the tes=i-
nal box nsing =he eizz=i
tester.

P(+), C(-): Apprex. 13 ck=s
Measure the resistazce 3 mizmtes
after the chazge la=z goes omt.

1f the regeneraticn power
transiszor is broken:

Measure the resiscance in tke
same manner as (12)-4.
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(20) Alarm No.| 34 |: Data parity
If a parity error occurs in data which is received from NC:
Cause Verification methed Remedy
1 | The conzeczors CNIA and CNIB Check thaz they are perfectly Correctly conmect the comnectors
of the maiz card ars not per- | ccznected. and tighren them with screws.
fectly cc=nected.
2 If the cable between HC aznd Test the cable with a nmormal Replace the cable with a new
the servo amplifier is defec- | cze. one.
tive:
3 | If noise excers the cable bet-| (1) Take precauticms against (1) Take precautiocas against
ween NC acd the serve ampli- noise. noise.
lar: See 1.5, "Precautions for (2) Mount a spark killer, ez=.
Installing A=plifier."
(2) Check whethar the noise
ocesss when a specific relay
eontraetor in the power con-
trol bax is turaed on and
off,
4 If a cazd cn the NC side is Test the card with a nor=al cnme. |Replace tha card with z new ecze.
dafective (MC611, ete.)
(21) Alarm No.| 35 |": Data error
The amount of movement by the movement command from NC is excessive.
Causas Vezificaricn method Rezmedy
1 | The comneczors CNIA and CNIB Check ths: they are perfectly Correctly comnect the comneczors
of the maiz card are not per- | commected. and tighten them with screws.
fectly co==ected.
2 | If the cabls betwesn NC and Test the cable with a normal Replace the cable with 2 new
the serve a=plifier is defec- | cne. cne.
tiva:
3 | If noise exters the cable bec-| (1) Take precauticns against (1) Take precauticns against
waen NC azd the serve a=pli- noise. noise.
fier: See 3.5, "Precautions for (2) Mount a spark killer, ece.
Installing Amplifier.”
(2) Check whether the noise
occuss when a specific relay
contracter in the power con-
trol box is turned on and
off.
4 | If a card cn the NC side is Test the card with a normal one. | Replace the ecard with 2 new cme.
defactive (MC611, etc.)
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(22) Alarm No.

36 |:

Transfer error

A periodical data transfer from NC is stopped.

Cause

Vezificaricn method

Remedy

The connactors CN1A and CNIB
of the main card are not per-
fectly comnected.

Check thaz they aze perfectly
connected.

Correctly comnect the connactors
and tighten them with screws.

If the cable between NC and
the servo ampliflier 13 defeec-
tive:

Test the cable with 2 znormal
cne.

Replacs the cable with a new
cne.

I1f noise enters the cable bez-
ween NC and the sezvo ampli-
fier:

(1) Take precauticas agaizst

noise.

i:: 3.5, "?ﬁ:.;.\?f‘fmlfa:
talling A=plifier.

Check whether the noise

cccurs when a specific relay

contTactor iz the power ccoa-

:;El box is turmed on and

off.,

(2)

(1) Take precauticns against
neise.
(2) Mount a spark killer, azc.

If a card on the KC side is
defective (MC511, ecc.)

Test the card with a nor=al c=e.

Replace the card with a new czne.

(23) Alarm No.

37 |%:

Parzmeter error

A servo parameter transferred from NC during initialization is abnormal.

Cause

Vesificaticn method

Remedy

The data Tange is incorrect.

Check the uppes acd lower li=it
values of the setting values.
NC izdizates the izcorrec:t
paraceter muzber.

See 7, "Details of Servo Para-
meters.”

Set the parameter once again
and turn the power off and em.

If the servo para=erer STY
deoes met accord with the haxd-
ware setting:

Tbe follcwing table shows the
relationszip bectween STY and che
bardware setting.

Cazd Parazeter

configuration

RGO sooc0

RG10l + RF31 2000k
005

RG101 + RF3l 200k
ool

HC indicazes "17° as tke in-
correct paTameter number.

Set the paramerer once again
and tura the power off and em.

The combinaticn of the servo
paramzeter RNG, PIT, PCl, and
PC2, and PGN is izcorrect.

Chack thas :EP“ and lower li=it
values of the setting values.
NHC indicates "34" as the in-
cOTrTect paTameter number.

See (Note 1) of 7, "Dezails of
Servo Parazeters.”

Set the paramater once again
and turn the power off and oam.

The tnit conversicn constant
transferred from HC is set to

NC indicates "33" as the in-
eorrect parametaer number.

The paramster is incorrectly
set on the NC side.
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Cause Verificaticn methed Remedy
5 | The connectors CNIA and CNIB Check that they are perfectly Perfectly connect the connectors
of the main card are net coaznectad. and tighten them with screws.
perfectly connected.
6 | If the cable between NC and the|Test the cable with a mormal Replace tha cable with a new
servo amplifier is defective: |cze. one.
7 | Noise enters the cable between | (1) Take pzsper precauticas (1) Take proper precantions
NC and the servo amplifier: against noise. against noise.
See 2.5, "Precautioczs for (2) Mount a spark killer, etc.
Izstalliag Amplifier.”
(2) Check whether the noise
occurs when a specific relay
esatractor in the power con-
ol bex is tusmed on and
eif.
8 | If a card on the HC side is Test the cazd with a normal ome. | Replace the card with a new
defectiva (MC511, ete.): cne.
(24) Alarm No.| 42 |": Feedback error 1
If the feedback value of the motor shaft end detector is incorrect:
Cause Verifization method Remedy
1 The cable between tha amplifier|Test the cadle with 2 mormal Replace the cable with a new
and the datector is defective. |cze f=om another axis. one.
2 If the motor shaft end detector| Test the motor shafc end detec- Replace the motor shaft end
is defective: tor with 2 normal oze from ano- | detector with a new cme.
ther axis,
3 | If the main card (or add-en Test the maiz card (or add-on Replace the main carxd (or add-
cazxd) is defective: cazd) with a2 nor=al eme frem ano- on czrd) with a new cne.
ther axis. Change the axis
selection switch position of the
main cazd.
For derails, see 5.1, "Replacing
Servo Amplifier Control Card.”
(25) Alarm No.| 43 |": Feed back error 2
The feed back value in the fully closed loop is invalid.
Cause Verificarion =mathed Remedy
1 | If the cable between the a=pli-|Test the cable withk a mor=al Replace the cable with a new
fier and the detector on the cze from another axis. cne.
machine shaft end is defective:
2 | If che motor shaft end detector|Test zhe motor shafr end detec- Replace the cable with a new
is defective: tor with a nor=al cne £rom ano- | one.
ther axis,
3 | If che machine shaft end detec-{ Test the machine shafr end detec- Replace the machine shafr end
tor is defective: tor with 2 normal one from ano- | detector with 2 new cne.
ther axis.
4 | If the motor shaft end detector| Test the motor shaft end detec- Replace the motor shaft end
is defaective: tor with a normal one from ano- | detecter with a mew onas.
ther axis.
S | If the add-cm card is defec- Test the add-on card with a Replace the add-on card with a
tive. nor=2l1 one fzom another axis. new cne.
6 | If the main card is defective: |Test the maia card with a normal | Replace the main card with =
cae fzcm another axis. Change new one.
the axis selection switch posi-
ticn of the =2in cazd.
For details, see 5.1, "Replacing
Sezvo Azplifier Control Card.”
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(26) Alarm No.| 45 {: Fin ove

r heat

The fin thermal protector in the unit is activated.

Cause

Verification method

Remedy

1 | 1f the zotor currez:z exceeds
the ce=tinuous outz=t current
liznir wvalue of the a=mplifier:

Decrease the load amount.
Decrease the sceeleratiz=/
deceleration frequency.
Decrease the rapid tra-
verse rate.

Decrease the ratio of the
heavy eutzing time periad.

Same as lefr hand coluz.

2 | 1f the regensraticz rasistor
zad the regeneratics power
transistor are overlocaded:

Decrease the acceleraticz/

deceleration frequency.
Decrease the rapid traverse
Trata.

Same as lefr hand ecoli=—.

3 | If the ther=al protector is
defecz=va:

Check whether or not the ther-

mal protecter is activated in

the non-lcad state.

Replace the unit with a zew
cne.

(27) Alarm No.| 46

The tkermal prctector in the motor is activated.

": Motor over hezt

Causa

Verificacion metched

Remedy

1 | If the =otor cperaticn
excaeds the contizzcoms

rating:

Check whether or not the =otor
is hot.
Decrease the load am
Decrease the acceleraticz/
deceleration frequeacy.

-

Decrease the ratic of t=e heavy

cutting tize.

The locad amount is decreased:

2 | The ecakles are incczracrly
conneczed to the tesminal
block.

Check whether or not tha =otor is

coal:

+ The cables are incorrecz=ly com-

nected to the termi=mal klocks
Gl and G2.

+ The cables are incorzectly com-
nected to the Cannon co==ectors

Gl and G2 of the motor.

Check the continmuiry of Gl and G2

tsing the ecircuit tester.

Corractly connect the cablas.

3 | 1f the ther=al protector is
dafeczive:

Check Gl and G2 of the mozsr
using the circuir testas.

Replace the motor with 2 zew
cne.

4 | If the Tegeneraticz optica unit]
MR-RB30 is overheated (only en
ths axis where the :tgenm:iﬂ
opticn meit is mouncted).

Check whether or not the regen-
eration option vmit is hoz. It
is possible to consider cazse 2
or 3 of the alarm No.3 "Cver-
rageneration”.

For details, see "Over regenera-
tien."

See "Over-regeneratiom.”

Replace the regeneratiozn option
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5 | 1f the ther=al protsctor of the{ Check G3 and G4 of the regenera-
regeneration option mmit MR- ticn option unit using the cir- |unit with a new cne.
RB30 is defective (o=ly on the |cuit tester.
axis whare the regezeratiom
opticn =nit is mounted):
Hote) Gl, G2 terminzl applicaticon
ER-511 Gl, G2
MR-512 Lg1, 162, MG1, MG2
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(28) Alarm No.| 50 |”: Overload 1

The motor is operated in the hatched area of the following thermal
characteristic:

The motor rating current and the time represented by 0, O, X, and A in
the figure depend on the motor type. Refer to the following table.

100 +
Over~
load 2 Operztion invalid area

50k (=, aLm dus to currest limir

S — /

=
(=]
T

Tiws [sea)

XL Fized value
Tixed valze

0.5¢

Motor rating current ratio [%]

o o b4 A
Motor

Level Time Level | Time Level| Time Level
HAD053/13 OLL |OLT/10 sec.| 250 {10 3207| 1 3552

23/33 OLL |OLT/10 250 10 ass 1 375

40 OLL |OLT/10 250 10 500 1 555

43 OLL |OLT/10 250 10 360 1 400

80 OLL |OLT/10 250 10 410 1 455

83 OLL |OLT/10 250 10 305 1 350

100 OLL |OLT/10 250 10 290 1 320

103 OLL |OLT/10 220 5 305 B i 340

200 OLL |OLT/10 200 5 270 1 300

203 OLL |OLT/1i0 190 5 265 1 295

300/700 OLL |OLT/10 180 5 245 | 1 270

900 |.OLL |OLT/10 180 5 270 | 1 300

Hote l: Parameter standard setting value: OLL = 1502 OLT/10 = 60 sec.
Note 2: In the case of (ILP = 1364, ILN = -1364), when the parazatar values are changed,

the level of 4 is correspondingly changed.
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Cause

Verificazion mathod

Remedy

1f the motor operatioa
exceeds the continucus
rating value:

Check whether or not the motor
is hor:
Decrease t:e load amounct.
Decrease the acceleration/
deceleratic=z frequency.
Decrease the rapid traverse
TRTE.
Decrease the ratio of the
heavy cuttizg tize, etc.

The load amount is decreased.

The moter collides wizh a

mac 8.

Check whathe= or not the morter
collides witk the machize.

Separate the motor from the

zachine.
Check that the soft limic
operates correctly.

If the servo paramersrs OLL
and OLT aras incorrectly sat:

Cieck that the para=eters ace

set to the fcllowizmg standaxd

wvalues.
OLL: 150, QLT: 600

Correctly set the paramsters.

If 2 hunting occurs by the
reverses servo operatica:

1. The motor power cable coznzec-
tions are inmcor-ecrt.

2. The servo zarameter STY is
incorrectly set.

3. The servo parameter MIY is
incorreccly set.

Correct the cable connecticna
and the paraceters.

For derails, sea 7, "Details of
Servo Parameters.”

The deteczion system is defec-
tive.

1. 1f the detestor is defective.
Replace the detector with a
pormal ene.

2. If the detestor ecable is
defecrive:

Replace the cable with a
zerzal cakle.

Correct the cable connections
and the parameters.

For de s, sea 7, "Details of
Serve Parameters.”

1f a hunting occcurs due to
unstable servo system:

1. The servc rarzazeter PGN is
incorrectly set.

2. The servo saramerer PCl is
incorrectly set.

3. The servo f,-zra:nte: PCZ is
incorrectly set.

4. The serve zarameter RNG is
incorrectly set.

5. The servo rarameter VGl is
ineorreccly set.

Correct the cable connections
and the parameters.

For details, see 7, "Details of
Serve Parameters.”
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(29) Alarm No.| 51 |": Overload 2

The motor is operated in the hatched area of the following thermal

characteristic:
The motor rating current and the time represented by o, O, X, and A in
the figure depend on the motor type. Refer to the following table.

Ovezload 1

100 -

NN

i

Operation inwvalid
ares dus TO curTesT
linie,

Coutizuous operation
aras

Time [sea)}

TR

NN

—
r
.
k

Motor rating current ratio [%]

lo] c X A

Motor
Level Time Level Time Level | Time Level
HAQ053/13 OLL |OLT/10 sec.] 250Z {10 32021 1 3552
23/33 OLL [OLT/10 250 10 355 1 375
40 OLL |OLT/10 250 1 500 1 555
43 OLL |OLT/10 250 10 360 1 400
80 OLL |OLT/10 250 10 410 1 455
83 OLL |OLT/10 250 10 305 1 340
100 OLL |OLT/10 250 10 290 1 320
103 OLL |OLT/10 220 5 305 1 340
200 OLL |OLT/10 200 5 270 1 300
203 OLL |OLT/10 190 5 265 1 285
300/700 OLL |OLT/10 180 5 245 1 270
200 OLL |OLT/10 180 5 270 1 300

Note l: Parameter standard setting value: OLL = 1502 OLT/10 = 50 sec.
Hote 2: In the case of (ILP = 1364, ILN = -1364), whea the parameter values are changed,

the level of A is correspondingly changed.
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Cause

Verificarion method

Remedy

The motor collides with a
machine,

Check whether or not the motor
collides wich the machine.

Separate the motcr from the
ma .

If the acceleratica/decelera-
ticn time constart is too
shere:

Obserwe the current on the servo
monizes screex and check whether
or nos the custent exceeds the
level =arked with X on the
precediag table for 1 sec or
mOTEe.

Increase the acceleration/decel-
eration time comstant.

If a huntinz cccu—s by the
reverse servo operation:

1. The =orer
tic=s are
The servo
eos=ectly
Tee serve
cozzectly

power eable cconec-
incozTect.

parazeter STY is i=-
set.

parazeter MIY is
set.

2.

i

==

3.

Corzect the cable connections
and the parameters.

For details, see 7, "Derails of
Servo Parameters.”

The decection syszem is defec-
tive.

1f the decector is defective:
Replace the detecter with a2
no==al cze.

1f zhe detecter cable is
defective:

Replace the cable with a
nos=al cable.

1.

Cozrzect the cable connections
and the parametecs.

If 2 hunting occcm=—s due to
unstable servo system:

PGN is in-
PCl is in-

The servo
eoz=ectly
The servo
eesTectly
The servo
cozTectly
The serve
cozTectly
The servo
cozTectly

para=eter
set.
parazeter
5et.
parazeter
set.
paraszeter RNG is
set.

parazeter VGl is
set.

PC2 is in-
in-

din-

rzect the cable connecticns
and the parameters.
For details, see 7, "Datails of
Servo Paramerers.”

1f the DC bus volzage in the
unit drops:

Check whether or zot in the ready
ON state, the nmecz lazp oz the
left side of the mait terminal
block light up (the 7-segzent
display indicates or

g )

Replace the unit with a new one.
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(30) Alarm No.| 52 |": Over droop

The real machine position deviates from the ideal machine position
according to the command position set by oOD1.
The machine position is in the hatched area of the following figure.

|
Command posfisien /[
Position
Ideal machine posizien
.LL‘
0oD2
v
oDz ‘
777
. Tize
Servo OFF —+— Servo OH
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Cause

Verificazi== methed

Re=edy

I1f the sccelaration/decelera-
ticn time constant is too
shere:

Inzcease the aczeieration/decel-
esation time eczszant. Obcain
the minimum acselesation/decel-
ecation time cczsczant from the
fcilowing equaziz=a.

rs i o 22NU= < Jp)
SERTEx (= - I

where

Rapid traverse rate [zp=]
Motor ize==ia[kgeem+52]
Load inez==a [kgecmeS52]
Maxiemu= ==tor torgue
[kgecm]
Tp: Maximu= lcad torque of
rapid traverse [kgeez]
Ts min: Mini=—— acceleracicn/
decelerazi=— :i:::; constant

For details of ==e motor
cczstant, see A-cendix 7.

Inc-ease t=s acceleration/dacal-
eraticn tize cemstazt or
decrease ths raplid traverse
rate.

If the curreat is excas-
sively limicted:

Check the servc saramerers ILP
az2 ILN.

Cor=ect the servo parameters.

The motor ccllides with a
zachine,

Cteck whether tte morter
collides with t=» mackine.

Separate the motor fzcm the
=1 e.

I£ 2 hunting occurs by the
reverse servo cperation:

l. The motor powes cable cozzec-

ticns are izs=c=Tect.

The servo pa===eter 5TY is in-

corzectly sez.

3. The servo pazz=eter MIY is in-
correctly se=.

2.

Corzect tte cable comnections
and the pasazmeters.

For details, see 7, "Details of
Servo Para=sters."

The detection system is defec-
tiva.

I£f the detecz=r is defective:
Replace the cezector with a
nor=al one.

If the detecz=c- cable is
defective:

Replace the c3ble with a
mer=al cable.

Cozzect the cable cczaecticns
and the paszzeters.

1f a hunting occurs dus To
unstable servo system:

is in-
is

pa=z=ecer PG
38T.
pas==eter PCl
sez.
pas==eter PC2
sSeT.
paTa=eter RNG
set.
pas==eter VGl
sez.

The serve
correctly
The serve
correctly
Tha serve
correctly
The servo
corTectly
The servo
correctly

Cor=eer the cable ccmnecricns
and the paczzetecs.

For derails, see 7, "Details of
Servo Parazecers.®

1f the DC bus veltage iz the
unit drops:

Check whether c= =ot in the ready

ON state, the cec== lamp cn the

lafz side of tha =it ter=i=al

block lights uwp (the 7-segzext

display indicates m or
FIRRE

Replace the tmit with a new one.

If the gain of the servo systenm
is corraect:

1. Continnously I=crease the
level of the servo paraceter
VGl in the u=it of 20.

2. Continucusly cecrease the
level of the servo paraceter
PGN in the uwzitz of g?

1. After the left-haad adjust-
tent, observe tha situaciom.
2. Afrer the lefr-ha=nd adjusc-
pent, se: the interpolation
axis valz=s to the same value.
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33 |:

(31) Alarm No.

Over-droop 2

Actual mechanical position has been displaced during servo off beyond
the distance set by OD2 from the ideal mechanical position for the com-

manded position.

Cause

Verification method

Remedy

1 |When the error offset
during sarve off was not
arranged, the motor was
operated beyond the value
of parameter QD2.

Confizm the amount of mecharical
movement during servo off.

2 |Inadequate insertion of
CN1A, CN1B of main esrd
into comnectors.

Check the state of inserticn.

izsertica and
the groova.

Corzezt tha
izsgest izzo

(MC511, etc.)

Try to replace with a nmormal
eard. "

3 |Some trouble with the cable Try to replace the cable. Replage tke cable.
between HC and serve ampli-
fier.
4 |Hoises exist on the cable (1) Arrange the noise preven- (1) A=za=ze the noise preven-
berween NC and servo ampli- tiem. a :‘.a;.:g ¥
fier. = Refer to cautioms for (2) AZd the spark killer, etc.
installation of the ampli-
fier.
(2) It is raised with ths ti=ing
of On/O£f of specifie relay
contactor in the power com-
trel box.
5 |Defective card at NC side Replace the cazd.

561

(32) Alarm No. Amp.

overload (Exists only on MS-S12.)

It was operated beyond a definite time when the total value of current
of the motor which is connected with the motor,

beyond the following

level. The following table shows the current level znd time.
Current leval (A) Ti=a (min)
MR-S12-334
MR-S12-40A
21
MR-S12-808
12
MR-S12-804
MR-S12-100B
32
MR-S12-1004
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Cause Verificacicn method Remedy
1 | The amplifier was operated Tzy to reduce tha load Reduce the lead.
beyond its rating of « Reduce the frequency of
eentizued coperatic:n. acceleration and decelera-
Zoun.
« Slow down the zapid traverse
Tate.
s Reduce the rate of heavy
cazting time.
2 | Setting erzor of serve 1s serve paramezer MIY idencical Ad just sccordingly.
parameter MTY to the motor’s Tequirement?
3 | Bunting by a reverse 1. The wrong power cable is Cozzect accordingly.
servo ccmnected ts the motor. See 7. Details of pavazetac.
2. Setting erzcz of serve paTa-
z=arer STY
3. Setting er=== of servo pata-
cater MIT
4 | Buating by unstable serve 1. Se ar=== of gervo paza- |Correct accordizngly.
lize =eter . See 7. Detail of para=erte=.
2. Setzing erzc= of serve para-
=atsr PCl.
3. Sec=ing erz== of servo paTa-
==ter PC2.
4. Setting er=== of servo paTa-
=ecer FKG.
5. Setting erz=z of servo para-
=ater VGl.
(23) Alarm No.| 55 |: Emergency
The terminals B a2nd R of the terminal block, which were short-circuited,
are open. (These terminals may be linked to the emergency stop depend-
ing on the machine model.)
In the standard specificatiom, the terminals are short-circuited in the
terminal block.
Cause Verificazion method Rezedy
1 | If the emergemcy stop occurs: | Fhez the emergency 3ICp OCCuTs, Normal operation
the terminals 3 and R are open.
2 | The 200/220 VAC imput voltage | Check the input voltage using Consider the power susply
drops (in the pkhases R and §). | cke volt metes. facilicy.
3 | 1f the mniz is struck by some- | Whes a force exceeding 56 Remove the cause.
thing: sz=ikes the =it (for example
the bottom of the mnit is struck
by a wooden ha=mer, etc.).
4 | I£ a conctactor in the umit is | Check the cocatisuiry betweea each|Replace the uzit with a new cze.
brokesn: # tvo contacts of the contactor
(see the main circuir struczural
d=awing).
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(34) Alarm No.| 56 |: Other axis alarm

An alarm occurs in the unit connected to CN1B, or the cable end
(termination connector) is disconnected.

Example)
X Y z A B
NC B @@ EBE EO3
Sl OE] ORI 190 cete e |
f I “r ] 'g—'»-/ (zes=izaricn commecter)

\/ The axis where an alarm - &
An azlarz occurs in the goou=s (in the case of fm.m‘ mg?‘l‘n fz:_-dg;sé::&?ﬁiﬁ,t:;n

servo amplifier on the syer-regeneraticn) £ -
CRIB side 3 ?:torf:top;cbmuu of the emergency
op fze= HC.
Cause Verification mathod Remedy
1 | An alar= cccurs in the serve Sor=al cperatiom.
amplifier on the CNIB side.
2 | The cable end is discommected. =Tectly mount the cable ezd.
The power of the amplifier Iz the above exazple, axis B is | In the left-hand exs=ple,
which is not used is net turned|mot used and the power input of | 1. Turz om the power of ax<s B.
on. the axis is disconnected. 2. Connect the cable end to CNIB
axis A.

(35)

(28)

37

(38)

Warning Na.: Warning over :ugenarztioﬁ

The 80 I level of the regeneration alarm is detected. Because it is =ot an alarm, the serve OFZ does
zot occur. However, if the motor is operated in this comdition, the Tegezeration alarm may occ==. For

details, see (12) "Over-regenmeration.”
Hote: It is recommended that the precautions described im item 2, (12), “Oves reganeration”™ be taken.
Check that the value of the regeneration load on the serve menizor screenm gradually increases

while E0 appears. Whea it does, see (12), "Over regeneratiom.”

Warning Ne. : Warning ovarlcad

The 80 I level of the overlead 1 alarm is detected. Because it is mot an alara, the servo OFF does not
occur. However, if the motor is cperated in this condiricn, the overi=ad 1 alarm may ocenr. Foo
details, see (22) "Overload 1=,

Warning Kc.: Absclute position counter warning

Occurs when the value of the absolute position counter is inmvalid. Alzhough zn alarm does not oecur
even if the motor is operated in this condition, when the HC power is Turned om, zero return opecation
is required. This warning may oceur just after the motor is installed or before the zero Teturs
cperation iz performed. At that time, perform the zero return raticn.

the absoluta position detector, encoder, and add-ocm eard ( 3/332) vhere cables are connected.

Warming HNo. E*s Warning parameter error

A parameter value which is not allowed has been set.

(For the serting range, see 7, "Details of Servo Paramerers.”

Azy izvalid parameter is ignored and the value before the iznvalid value was ser will kept.
When 2 normal value is set, this warming disappears.

Tha sexrvo OFF state does not occur.
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(39) Warning No.

E5 |":

Warning absolute detect error

There is an error in the intermal data for absolute position detection.
The servo OFF state does not occur.

Cause

Verification mettad

Remedy

1 1f the grid izzerval of the
machine parameter is izcor-
rectly sec:

Check that the grid i=zezval of
the parameter is set t= "207.

Correct the parameter asz deaa-
eribed in the left-hand col=m.

2 If the resolver dara of the
point where the dog type zero
raturz is performed is
aboormal:

When the vaize of 1X c= the
servo monitor screen is in the
following ra=ge, the dazta is
aboor=al.

278 < 1X < 4722

5070 < 1X
(See B, "Ahsolute Posi—Zon
Systez.”)

l. Perforz the dog type zers
return operation omce again.
2. When the data is in the left
band range even after taking
the sbove countermeasure,
raplace tha datactor azd
the add-on card.

1f the absclute value compen-
sation data is abnor=al:

Replaca the datector and the
add-cn ecard with new ones.

(40) Warning No.| E6

For waraings relating to the absolute positicz system, see 8, "Absolute Positien System.”

": Warning over travel

When the speed loop step type is set for over-travel by the limit SW, a
warning occurs while the speed loop is coz=trolled in the over-travel

state.
side.

The speed loop control time may be set by & parameter on the KC

Cause

Verificarion mez=ad

“Rezedy

Cver-travel

Check whether or not ties over-
travel state takes plase.

Hormal eoperaticn

(41) Warning No.

E7 |:

NC emergency

NC is in the emergency stop state.

Cacse

Verification mettad

Remedy

1 HC is in the ezergency stop
state.

Normal operaticn

(42) Warning No.| AOD

*: Warning absolute first transmission

When the NC power is turned on, the data received from the absolute

position detector (OAERSKC) is abnormal.

BEowever, even if the motor is

operated in this condition, the servo OFF state does not occur.

Cause

Vearification mectod

Remedy

1 | 1f the cable betweea the
amplifier and the absolute
position detector is defee-
tive:

Test the cable with a mormal
one from another axis.

Replace the cable with a new
one.

2 | 1f the add-cnm card (RF3I7 DD
i3 defective:

Test the add-cn card with a
normal one £rom anothes axis.

Replace the add-on card with a
new one.

3 | 1f the absoluta positien
detector is defective:

Tast the detector witk 1
normal cne £from anothe= axis.

Replace the detector with a zew
one.




4. TROUBLESHOOTING
4.2 TROUBLESHOOTING

(43) Warning No.

Al

": Warning absolute serial signal

In the normal operating state, the data received from the absolute

position detector (OAERSKC) is abnormal.

Even if the motor is operated in

this condition, the servo OFF state does not occur.

Cause

Verification methed

Remedy

1 If the cable between the
amplifier and the absoclute
position detector is defec-
tive:

Test the cable with a normal
one from snother axis.

Replaea the cable with a pew
cne.

2 If the add-on card (RF3I7 DD

is defecrtiva:

Test the add-on card with a
normal one fro= another axis.

Replace the add-on card with a
new cos.

3 If tke absolute positiom
datector is defective:

Test the detector with a
normal one from another axis.

Replace the detector with a new
cze.

(44) Warning No.

A2

: Warning absolute battery voltage

When the power is turned on, the voltage of the battery on the add-on

card (RF370) drops.

Cause

Verification method

Remedy

1 | If the add-on card (RF37 DD is
incorrectly set:

Visually check the add-on cazd,
battery connection, and secting
plug. (See 6.2)

Corzectly set the settizg plug.

2 | If the battery voltage drops:

e

Check the velrage using the
cuit tester.

Charge the battery for four
hours or =moTe.

3 If the battery is defective:

Charge the battersy a=d check the
voltage using the cizeuit
Taster.

Replace the battery with a new
one.

If the cable is defective:

Test the cable with a norm=al oze
from another axis.

Replace the cable with a new
one.

the detector is defectiva:

Test the decector with a pormal
one from another axis.

Replace the detector with a pew
cue.

the add-on ecard (RF37 DD
defecrive:

Test the add-on cazd (RF37 DD
&r.’n a normal cze fro= another
S.

Replace tke add-cn card (RE37 D
with a2 new cae.

(45) Warning No.

A3

*: Warning absolute cable No. conmnection

The power voltage applied to the absolute position detector (OAERSKC)

Tops.

(Normally detected.)

Even if the motor is operated in this condition, the servo OFF state

does not occur.

Causs

Verification method

Rezedy

1 If the battery voltage drops:

Check the voltage using the cir-
cuit tester.

Charge the battery or replace it
with 2 new cze.

2 | If the cable is brokean:

Tast the cable with a nmormal cne
from another axis or check the
continuity.

Repair or rsplacs the cable with
2 new cae.

3 | I the add-on eard (RF37
is defective:

Test the add-om cazd (RFI7 DD
with a2 normal ona from another
axis.

Replace the add-cm cazd (RF3I7TDD
with 2 new cze.

ZZ the detector is defective:

Test the detector with a nor=al
one from another axis.

Replace the detecter with a good
cne (it is zecessary to perfora
the initial set of the zero
point retur= operationm).
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(46) Warning No.| A4 |": Warning absolute position error
The feedback pulse from the absclute position detector is abnormal.
Even if the motor is operated in this condition, the servo OFF state
does not occurs, however, the position deviates.
Cause Verificaticn method | Remedy
Check whethaer or not the cable Correctly cla=p the cable.
1 has been clamped.
If a noise enters the cable
between the amplifier and
the detector: Check whether or not the power Separate the cables frcm each
2 cable crosses the cable batween |other.
the amplifier azd the deteczor.
3 | 1If tze detector is defective: |Test the deteczor with a normal |Replace the detector with a new
one frez another axis, cae (it is necessary to perform
the izirial set of the zero
point retur= cperatiocn).
(47) Warning No.| AS |’: Warning absolute resolver
The feedback signal from the absolute position detector is abnormal.
Even if the motor is operated in this ccndition, the servo OFF state
does not occur. :
Cause Verificaz=en method Remedy
Check whether ez mot the cable Correctly clazp the cable.
1 has been clazped.
If 2 noise entars the cable
berween the azplifier and
the destector: Check whether o= not the power Separate the cables fzcm each
2 cable erosses the cable between |other.
the amplifier a=d the detector.
3 If the detactor is defective: |Test the detector with a mor=al |Replace the detector with 2 new
cne from another axis. cze (it is necessary to perform
the initial set of the zero
point returz operatioca).
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4.2.2 WHEN f\N "AMPLIFIER NOT MOUNTED" ALARM OCCURS (NC SIDE
ALARM):

The NC unit issues the "amplifier not mounted® alarm.

Cacse Verificarion mechod Rezedy
1 | If the sexvo a=plifier power Check whether the 7-segment Turn ez the power of the serve
is not turmed ca: lindicatcr of the servo ampli- applifie-.
fier ligkzs up or noc.
2 | Ths power of the servo ampli- |Turm on the power of the sezve Perforz the operation described
fier should be turmed em amplifier after that of NC. in the left-hazd column.
after the powes of NC is turnmed
oz.
3 If the sexvo a=plifier does not|Check whesher or mot the 7- 1. Replace the I°ROM with 2 new
operate corrzec:tly. segment izdicator indicates one.
EEI:J 2. Replace the =ain card with a
. new cze.
4 | I£ the cables between MCP aznd |[Test the cables with normal Replace the cables with new
the amplifier, and between the |cmes. cnes.
a=plifiers, are defective:
5 | If the cable ezd (terminatien |Test the cable end wizh s Replace the cable end with a new
coznector) is defective: normal oze. cne.

4.2.3 WHEN THE MOTOR VIBRATES OR GENERATES A VIBRATION SOUND:

(1) When touching the machine, if you feel small vibration or when you hear
a howling vibration sound:

Verification method and repair

1 | Adjust the servo parameters.

Servo parameter
Decrement 5. VG1 by 50 (lower limit: 50)
Decrement 11. IQC by 50 (lower limit: 128)

Decrement 12. IDG by 50 (lower limit: 256)
Turn on 17. STY FBC (bit B).
Turn on 17. STY FBF 1 to 3 (bit 8 to &) in the following

OEEEO

order.
FBF3(bitA) FBF2(bit9) FBF1(bit8)
1 5 4 1 I
2 54 0 0
3 0 1 0
4 1 1 0
5 0 0 1
6 1 0 1
7 3 1 1

Note 5. V61 is a parameter for response property of speed
loop. When excessively decreasing the value of
this parameter, the response property is degraded.
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4. TROUBLESHOOTING
4.2 TROUBLESHOOTING

(2) When the motor vibrates or generates a vibration sound in the rapid

traverse state:

Verification method and repair

1 Adjust the servo parameters.

Servo parameter

@ Take the same countermeasures as (1).

® Set a value which is the cutting feed speed + 100 rpm to
SP2 and set the same value as VGl to VG2. Repeat the
rapid traverse operation by decrementing VG2 by 10 (limit
value: 0).

4.2.4 WHEN THE CUTTING SURFACE OR CIRCULARITY IS POOR:

Verification method and repair

an arc is poor:

1| When the taper or the surface accuracy in the direction of 45° of

= O

Servo parameter

Increment 5. VG1 by 20 (until a wibration or sound occurs in the
stop state or in the rapid traverse state).

(noticeable joins):

2 If there are noticeable projections at each quadrant change

Increment 5. VG1 by 20.

Turn on 17. STY SMC (bit E).
Increment 16. TGN by 20 from 0. When the value of 16. TGN is
excessively large, arcs get dented.

006

===  Excessively large
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4. TROUBLESEQOTING
4.2 TROUBLESHOOTING

4.2.5 WHEN AN OVERSHOOT OCCURS DURING POSITIONING:

Verification method and repair

p X In case of semi-closed loop:

Servo parameter

@

Increment 5. VGl by S0 (until a vibration or sound occurs
in the stop state or in the rapid traverse state).

)

Increment 8. VIA by 200 (upper limit: 2000).

Note 1:When the overshoot amount is excessively large (5pz or more),

check whether the droop on the servo monitor screen is
overshot for the same amount, and when overshot for the same
amount, take the above countermeazsures.

When the situation cannot be improved in the above manner,
increase the value of PGN for 20 or increase the
acceleration/deceleration time constant in the axis
specification.

When the droop is not covershot, the overshoot occurs in the
mechanical system rather than the motor. At that time, check
the mechanical system.

2 In case of a closed loop:

Servo parameter

Increment 5. VG1 by 50 (until a vibration or sound occurs
in the stop state or in the rapid traverse state).

Increment 8. VIA by 200 (upper limit: 2000).

Decrement 3. PGN by 5 (Lower limit: approx. 20)
However, in the simultaneous interpolation axis, the same

value should be used.

Turn on 27. SSF PID (bit 0).
Decrement 7. VIL by 5 from 10000 (lower limit: 9800).

O ®© O ©

Turn all of 27. SSF PID (bit 0), IDC (bit 1), and IDF (bit

2) and decrement VIL by 20 from 10000 (lower limit: 9500).

Note) Although the overshoot and limit cycle are removed
in step of bove, if the response property is
degraded, try .

®

When a 1z or 0.1p scale is used, if a deviation within 1p
or 0.1x occurs in the stop state, turn on SSF CNG (bit 11).

Note 2:1In case of a closed loop, the description of Note 1 is also

applicable. When the droop on the servo monitor screen is
not overshot, it will not be overshot at the scale. It
should be measured near the scale using the dial gauge, etc.
When the droop is not overshot near the scale, check the

mechanical system.
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4. TROUZLESEOQOOQTING

4.2 TROUZLESHEOOTINLG

4.2.6 WHEN A SURGE FEED OCCURS IN ONE PULSE FEED OPERATION:

Verification method and repair

1 § When several pulses are input, if the motor is not operating, check
whether or not the same azmount of the droop occurs on the servo moniter

screen.

(1) When the droop occurs:

Servo parameter

€)) Increcent 5. VG1 by 50

C) Increzent 8. VIA by 200 (until a vibration or souad occurs
the stop stzte or in the rapid traverse s:ate).

)

Note) Whez SST PID (bit 0) of the closed loop 27 is turmed om.

Servo parameter

C) Tzke countermezsures 4.2.3 C).

(2) When the drcop does not occur:
Since the motor or the ball screw end detector in the closed lecop
moves to the scale, the surge feed occurs somewhere else in the
mechanical system. Check the mechaniczal system.

427 EVEN IF THE POWER IS TURNED ON, THE 7-SEGMENT DISPLAY
' DOES NOT SHOW ANY DATA OR IT SHOWS .

Cause Verificarion method RBecady
1 |12 che coz==ol powes o the Diszomnscz the dstector cable Replacs =>e detactor or datector
main card is shooosiscoived in| foom the main card (in the cable wiz: & new cns.
the deteczor or the dacacior esaTgency STOp statsa).
cable:
2 |1f the com=wol power cf the Ra=z7e the add-om card Replace =he add-cn casd wizh a

main cazd is shost-cizsmited (iz= the ezs=gency stop sctatel. oew cne.
on ths add-on ca=d:

3 | 1f the EPROM of the mai= card | Virzally check whecher or not Corzactly =mount the EFROM.
is not corzsctly mountad: the ZPROM is mounted in the

location matksd om icz.
Alzezmatively, chsck whether o=
not the pins of the EPROM are

\
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4. TROUBLESHEOOTING
4.2 TROUBLESHOOTING

42.8

EVEN IF THE NC POWER IS TURNED ON, THE 7-SEGMENT DISPLAY
DOES NOT CHANGE FROM [FR] , [RA] OR IT MOMENTARILY SHOWS
[T , A5l , @ s AND THEN RETURNS TO AL :

Cause

Vezificarion mechod

Remady

If the cablas batwees HC and
the amplifier, and between tha
amplifiers, are discomnaecczad:

Visvally chack the following
cables.
o Cables camneczed to the main
cazds CN1A and CNIB.
e Cables cozmeczed zo the NC
2.

Corrsccly comnect the cablas.

If the axis mumbar saleczicn
CS1 of the main card is ize
cerrectly sat:

Chack whetter or not ths same
axis mumber is used for fwo
axas, or 2= izcorreet axis
an=her is used.

Corractly set tha axis mumber
seleccion CS1.

1f tha cables between NC and
the amplifigr a=d betwaem tha
azmplifisrs are defeczive:

In the ozder of tha cablas
conzected between NC and sach
axis, whes the 7-segment dis-
play =c=estarily indicates
» t=a cables that

follow =ay be defeccive. Test
the cables with normal cnes.

The 7=-seg=ent display -

tazily izdicates [A][E].

BE

These cables =ay be defectiva.

Replace tha cables with naw
cnes.

The main card is defective.

“|follew may be defective.

Iz the o-der of the cables
connacted becween HC aznd each
axls, whes the 7-segment dise
Play =c=ezmtarily indicates
» the cards thac .
est
the cazds with nor=al cnes.

The 7-seguent display aonen-
sozeatarily indicares [A][E].

BE EEBE BE

e
g

These cards may be defective.

Replace the cards with new cuas.

The scftvare or hardware of
HC =ay be defasctive.

(1) Check whather HC is
zor=ally started up.

{2) Tast the card comnected o
the servo amplifier with a
nor=al cne.
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5. UNIT REPLACEMENT METHODS

5.1 MOUNTING/DISMOUNTING CONTROL
PRINTED CIRCUIT BOARD

5. UNIT REPLACEMENT METHODS

5.1 MOUNTING/DISMOUNTING CONTROL PRINTED CIRCUIT
BOARD

5.1.1 DISMOUNTING CONTROL PRINTED CIRCUIT BOARD

1 Dismounting add-on printed circuit board
1) Turn off the power and disconnect the connectors.
Note) When the absolute position Soro sk
detection card is mounted on the G
control printed circuit board,
do not disconnect the connectors.
If you do, the dog type zero
point return operation is required.
"\ Cable
2) Remove the four printed circuit board mounting screws.
3) Discomnect the associated connectors along with the printed
circuit board.
2 Dismounting main card (RG101l):
1) Turn off the power and disconnect
the connectors.
2) While disengaging the printed circuit
board supports, lift up the board. 1
3) Disengage the supports in the order "\E] RG101 earda
of 1 to 3.
@ 11 E
-\ U -
3
a o
N [
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5. UNIT REPLACEMENT METHODS

5.1 MOUNTING/DISMOUNTING CONTROL
PRINTED CIRCUIT BOARD

5.1.2 MOUNTING CONTROL PRINTED CIRCUIT BOARD

1

Mounting main card (RG101l)

1)

2)

3)

4)
5)

Connect the connectors CON1 and CON2 ———
on the printed circuit board in S
accordance with the guide portions
of the main circuit. Eondectors

' CON1 aad CON2 —
After the connectors are connected,
check whether the mate connector is Check
positioned at the verification hold. bole L

Note: When the mate comnector is not
positioned at the verification
hole, forcefully push the
connector on the printed cir-
cuit board.

Check whether or not the six supports /
have been engaged in position. Printed eir-
cuit board

Connect the associated connectors. ‘”0[]‘
5 aize " | |[P

When the card is replaced, check

whether or not the settings are

correct. 4

Mounting add-on card

1)

2)
3)

Mount the add-on card on the RG101l card so that the connectors
on the add-on card accord with those on the RG101l card.

Loosen the four mounting screws.

Connect the associated connectors.
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5. UNIT REPLACEM=NT METEODS
5.2 DETECTOR MOUNTING METHOD

5.2 DETECTOR MOUNTING METHOD

In the AC servo system, it is necessary to detect the positions of the
magnetic polarities of the motor (magnet positions) unlike the DC servo
system. The detector should be mounted in the followi=g manner:

(1) Detector mounting surface . us; q.s, depsh - 1.5

/ ey

Kark-off line

L

SO AN

(2) Detector

Positicaing =ask (4 pesizicus)

1 COval hole
Tightesi=g screw hole
== {4 = C.7)
@ T \ Key gzoove Tev grocve
R O-zi=ng 575 atacine
TOTTE side Hez—x gide

Bellows

(3) Mounting (in the case that the detector mounting direction is 4)

g;;‘.:g 4-MS x 0.8

rli-' x 15 scsews
l o] =x|

I B (2

-BPT =3 it
f ]
Datector
EA moter

(Note) When the detector mounting direction is B, C, or D, the
detector connector is placed in the position B, C, or D
in the above figure, respectively.

(&) Mounting method

(I) Mount the O-ring (S75) on the flange of the detector.

(I) Mount the M4 hex socket screw on the coupling.

(L) Engage the motor shaft key to the key groocwe of the
bellows of the detector.

() Match the positioning mark of the detector with the
mark-off line of the motor. )

(V) Mount the detector on the motor. (Use M5 x 0.8 screw.)

(W) Tighten the screw on the key groove sc as to prevent
the key from moving.

(VI) Close the rubber plug of the detector.

(Note) Because the relative positions of the detector and the
bellows have beea determined, do not dismcunt the
bellows from the detector.
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6. HARDWARE CHECK METZ0DS
6.1 FUNCTIONS OF CARTS

6. HARDWARE CHECK METHODS
6.1 FUNCTIONS OF CARDS

(1) RG1l01

u 16-bir CPU “

7N

Progra=z (

N

CN1A

From NC o= another axis

NCiB

To anothes axis or

Data memory (

]l

Encoder

cable end (termi=mation card)

Prom deteczor

interface

T-segment
display

To
RF31/33

IC_N'Z
L

CONZ

BG10/11

detection

U

Carrent

(main eiremic)

feedback
detection

J

Base
amplifier |—

CON1

RG10/11
(main t)

Control — |
power supply
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6. E:2DWARE CHECK METHODS

6.2 EARDWARE SETTING
AND CHECK PINS

(2) RF31/33

21 CN31/33
Encoder From
Frem RG101 ) inrerface detector
=

N Resoclver
AP . interface

—
i valua counter

* The asterisked items a2ce not provided for RF31l.

6.2 HARDWARE SETTING AND CHECK PINS

RG101 setting method

Functioz Setting Example
Axis 0 to 6: Select| Axis 1 ... 0 -
number an axis num-| Axis 2 ... 1
Csi| selec- ber. 5 i
tion 7 to F: Not . .
used. Axis € iun S -




6. HARDWARE CHECK METHODS

6.2 HARDWARE SETTING
AND CHECK PINS

RF31 setting method

1 8
Rl FTTTIT I
2
— 1
—
Setting Standard
Name Function position Remarks
ON OFF
1 Function selection OFF Hot used
2 Function selection OFF Not used
3 Function selection OFF Not used
& Function selection OFF Not used
SWi| 5 Function selection OFF Not used
6 OFF
7 RF31 mounting check Fixed OFF
8 ON

Even if a switch is not used, set it to the switch position as shown in

the table.
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AND CEZCK PINS

6.2 EARDWARE SETTING

6. HARDWARE CHECK METHODS

RF33 setting metkod

YA

B

1SN 51

RF33B
= 3
ON
1 s
s3
=S FTTTI T,
A sSwW1
R
Set ON. (Note)
% } Sparte

24A

“=

B : Secz=izg O
B g : Serzizg OFF

The figure shews the standazd

positions of the sectting pins.
Name Functiec=o Remarks
VR1 Adjustment of amplitude Adjusted zt factory.
variation
VR2 Adjustment of amplitude Adjusted azt factory.
variztion .
Setting Standard
Name Functio= position Remarks
ON OF~ 33A 338
1| Function sslection OFF | OFF Not used
2| Function selection OFF | OFF Not used
3| Function selection OFF | OFF Not used
4| Function selection OFF | OFF Not used
SW1l | 5| Function selection OFF | OFF Not used
6 OF OFF
7| R¥33 mounting check Fixed ON ON
8 oN ON
A FB gain selection Standard |Gain up |ON -
(1x)
Ns1 Resolver no-signal Invalid Valid OFF | OFF
sl Function selection OFF - Not used
s2 Function selection OFF - Not used
S3 Battery comnection | Connection| Not con- ; When they
nected OFF | OFF | are used,
sS4 Battery connection | Connectionj Not con- turn on
nected OFF | OFF | these switch
positions.

Even if a switch is not used, set it to the switch position as shown in the

table.

(Note) S3 and S4 have been turned off at the factory.

Before the power is turned on, they should be turned on (when they
are set, use the spare setting pinms).

Unless S3 and S4 are set, the absolute position is not backed up.
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6. HARDWARZ CE=CK METHODS

€.2 HARDWARE SZTTING
AND CEZCK PINS

Check pins and waveforms

(1)

Before the synchroscope is connected to any cteck pin, the
machine should be in the emergency stop state.

RG101

o WPB
] O WPE
© WNB

© VPB
© VPE
O VNB

© UPB

[[I ~~— Tpper =% t stud (for momnting the
w @,- add-on c;‘:d)(mczl ground)

@ N~ Lowsr =ight stud (for mownsing the
add-on card)(ecoatrsl ground)

J4
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6. EARDWARE CHECK METHODS

6.2 EARDWARE SETTING
AND CHECK PINS

Terminal | Signal Ground Signal, descripzion, and wavefora
zaze nazme ter=inal
J2-1 Iv Current of motsr phase V
J2-2 U J2-3 Current of motor phase U
J2-3 AG Control ground
Example of waveform) The waveform depends cn the load amount.
IU/1V
/v
Acceleration Decelerazion
Mozor Corrent amcust per volt
HA23/23 3.0 AV
40/43 6.2
80/83 10.4
100 15.6
103/200 20.0
203/300 31.2
700 1.5
s00 52.0
The maxi=um gcurvent of each zotor is equivaler: to 3.8 V.
Jé-1 A Encoder, phase A
J4-2 B Lower right Encoder, phase B
stud
J4-3 Encoder, phase 2

Example of waveform) Whea the motor shaft is rotated CCW fro=
the view of the load:

A ] 1 —4.5~5.5v
—m—\— -0, 5=0.5v

|
%
;

R : Eotor speed [rp=]
Encoder: OSESK-6-8-108 (5000 p/r)
T - 60

= 5000 (<]

2, b, ¢, d-{'—r:ﬁ?

To =T - 3T
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6. HARTWARE CHEECK METHODS

6.2 HAZDWARE SETTING
AND CHECK PINS

Terminal | Signal Ground Signal, descriptics, azd waveform
name name terminal
Jh=4 U Encoder, phase U
J4-5 v Lowsr right Encoder, phase V
stud
Ji=6 Encoder, phase W
Example of wavefor=) When ==& =motor shaft is rotated CCH from
the view of the load:
L P !
| |
e T gy IO e M-
T T 5.b, i K] —0.5~0.5v
, T 1
s i SN S .
Oze rotatic of encoder
R s Motor speed [=p=]
p o —80
Rx2
I S N

.-f-g.h-j.k - 3 P 3 900?
J7-1 B5 +5V 4.75 - 5.25V
J7-2 5G J7-2 Control ground
J7=3 P15 +15V 14.25 - 15.75v
J7-4 15 =15V ~14.25 - -15.757
J7-5 AN J7-5 Hot used
J7-6 156 Control ground
UPB UrB UPE Base up cutput, side P, phase U
UNB UNB ¥ Base up output, side K, phase U
VEB VEB VPE Base up cutput, side P, phase V
VNB VNB H Base up output, side N, phase V
WPB WPB WPE Base up curput, side P, phase W
WNB WHE XN Base up cutput, side N, phase W

Exazple of vaveforn) When the servo ON stops:

N
U

-1-41'.

tg = 444 £

I-72




6. HARDWARE CHECX METHODS

6.2 HARDWARE SETTING
AND CHECK PINS

(2) RF31
Terminal | Signal Grouznd Sig=al, descriptien, and wavefcz=
name zame termizal
cP-1 A Ezcadar, phasa A
cP-2 B Ia::;r right Encsder, phase 3
s
cP-3 Encoder, phase 2

Exa=ple of waveZorz) When the motor shaft is —otated CCW £rom
the view of the detsctoz:

T
- =2.4 wo 5V

A —r l,l—r ‘——- -0 o 0.5V
Iai !Cid{
T e
B

To

1
5 | |
.__‘ '_.__
R s Motor speed [zp=]
Ezeader: O0SESX-ZI (5000 p/r)
60
T =% soco [2°¢]

a.b,e.d-L'rgl

4 - %12
To =T = 3T

T

RE31 caxd

149
-

Lovez ‘ht stud
® 2§ s

I-73




6. HARDWARE CHECK METEODS

6.2 HARDWARE SETTING
AND CHECK PINS

(3) RF33

240 €49 14D
®E

Qb,uﬂflmmr:ﬁghzsum

I-74



6. HARDWARE CHECK METHODS

6.2 HARDWARE SETTING
AND CHECK PINS

Signal, descripticn, and waveform

Terminal | Sigmal Gzcund
_ came name teTzizal
Tl-1 = Rectangular waveform for exciting resolver
-21-2 B Cl-3 Rectangular wavefor= of resclver I3
CP1-3 156 Coztzol goound
Exa=ple of waveiozz)
- =2.4 To 5V
EX —! I— — =0 to 0.5V
I te I
- -2.4 To 5V
F2 | | I L — -0 to 0.5V
[ te l
te & Z22Fs
C23-1 A Enceder, phase A
CP3-2 B Lewer right Ezcoder, phase B
st=d
C23-3 Excodes, phase 2
Exa=sle of wavefozz) When the motor shafc is rotated CCW Izc==
the view of the detector:
—=2.4 to 5V
A — l—! I7 = =0 vo 0.5V
a |- d
s 1 LI 1L_
o - To !
7 I 1
—.l '.__..
R : Motor speed [rpm]
Emeoder: OAER-SZ-1X (5000 p/z)
60
T =X = s000 (o*c]
by e, d =T 2
R, Dy Gy % 2 -IET
To =T - 3T
Cr2-1 FBL crF2-3 Resclver 7B level
e of waveforz)
i \//\\// Ovl 8~I6ver
le l
] 1
te = 222 /5
cr2-2 P15 +15V concrol power 14.25 - 15.75V
CP2-3 135G ©2-3 Control gzound
CP2-4 H15 =15V comtrol powar =14.25 = =15.75V




7. DETAILS OF SERVO PARAMETERS

7. DETAILS OF SERVO PARAMETERS

There are 32 servo parameters. The display method and setting/opera-
tion method of them depend cn the NC model. For details, see the
related instruction manual.

The details of the parameters are described in the following.
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7. DETAILS OF SERVO PARAMETERS

Description o parameter

Iten

Des=<ziption

Sercing range (uzic)

PCl

Sers the nusber of gear teeth c= the motor sids.
(PCl and PC2Z should ba setr to toe smallest ratio

of the integers.)

1l to 30.

Vhez thes wvaluas
exceeds the above
range, see Nots 1.

PC2

Sets the nuzber of gesr testh c= the machine side.
(PCl amd PC2 should be sat to t=e smallest ratio
cf tie inregers.)

1 ©o 30.

When the value
exceeds the above
range, see Noze 1.

PGH

Sets the position locp gain i=m =Re unit of 0.25.
Nor=ally sets this sa=asmeter to 33.00.

1 to 200 (rad/sec)

Sets the speed PI1-? control feedback gaia.
In the speed PI cc.-:"-nl state, sets this para-
=eter to 0.

Setting in Hex.

VGl

Sets the speed loeop gain.

Nor=zlly sets this sarametsr to 150. To improve
the sepeatabili: imgrease this paracetar
valza {zo 200 £o 300).

Eowever, vibration a=d sound also increass.

1 to 500

vG2

This parameter is seT when the VGl wariable
funeticn is used. Sets the speed locp gain
at the motor rating speed x 1.2.

Whez this functiocn is not used, sets this
paza=ater to O.

-32768 to 32767

Sets the ratio of tie lag compemsation of the
speed loop.

Whez this paramater value iz set to 10000, the
lag compensation is not performed. To decrease
tha gain, decreases this paramectsr valus.
Bauwu,mmzﬂafﬁnmuzmhﬂ,
this setting becomes invalid and this ter
valoe is treated as if it wers set to 10000.
Whez the paramater is valid, mow=ally this para-
zetes i3 set to 9950.

9000 to 10000
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7. DETAILS OF SERVQO PARAMETERS

Izex

Descriprien

Setting range (mmit)

Sets the frequency of the leading compensarion of
the speed loop.

To improve the respcnse property, increzses the
paracmeter value.

Normally sets this parameter to the standard valua.

The response propercy is operated by VGIl.
Normally sets this paracmeter to 682.

163 to 16384
(0.085 rad/sec)

Q4

Incernal ccmpemsatisz of curreamt loop.
Hor=ally sets this paramerer to the standard value.
See the (separate covered) standard setting.

1 to 7680

10

IDA

Internal cozpensatica of current loop.
Norzally sers this paramerer to the standard value.
See the (separate ccvered) standard serting.

1 o 32767

11

16

Internal cozpenmsatica of current loop.
Hor=ally sets this parameter to the standard valume.
See the (sepazate ccvered) standard serting.

1 to 32767

12

InG

Ioternal cozpensaticz of current loop.
Nermally sets this parameter to the standard value.
See the (separate ccvered) standard secting.

100 to 5000

14

Sets the current li='t walua.

Eulriplies the currezt value (peak value, A) to be

lizized by the magoification in the following table

to set the parametes.

%valua exceeding the maximun current value camnot
e set.

Hotor model Max. current Magnification

HADS3, 13 3.3 Ap 248.0
s 33 11.5 118.6

40, 43 24.0 36.8
80, 83 40.0 34,1
100 60.0 22.7
103, 200 80.0 17.
11
8
[

203, 300 120.0
700 160.0
9S00 200.0

O LA B~ b

1 to 1364

-1 zo -1364

15

Hot used. HNormally sets this parameter to 0.

16

Sezs ths of the lost motion compensatiom.
When :biampam!m iz set to 0, the compensation
gain is 0. When this paramerer is set to 100, 1002
of compensation is performed.

(Note) When the gain is compensated, check that bit
E of the parazeter STY is zet to 1. When Bbit
E is 0, the cc=pensation does not werk.

0 =0 200 (2)




7. DETAILS OF SERVO PARAMETERS

Itex Descriprica Setting range
(uniz)
17 |STY Settizg for servo loop Setting in Hex

P EDCSZ3 A 9 8 7 6 5 4 3 210
VDR|SXC FBCj T37| I3F| FBE|ABS| PDC, TBD |FCLY PDY PDY VDY VD
FHEF A z2|l1]2771

Spesd deteszor comnector [Hor=ally 0]

0: Directicz A or C (same or reverse diraction of moter
Cannon coz=sztor)

l: Dizecticz 3 or D (direction pecpendicular to motor
Cannon coz=estor)

@ Lost moticz compensation [Nor=ally 0]

0: Does met wesk.
1: Wocks. (tke gaia is comtrollss by TGH.)

Speed FB cc—pensation [Hozmally O]

0: Net to be pecforzed
1: To be perfzczed (The jitter is ccompensated in light
load state.)

?B?3|?3.‘32§E'3’51 Cozpecsation of speed F3

Ftea tte macki=g vibrates, by cc=pensating the speed
F3, the macki=a vibdration can be Teaduced.

Azzordizmg to the machine rescmaz=e frequency, by
zefersizg to the following table, set FBFl to FBE3,
The speed F3 =czpensation of tis conventionzal model
MR-S series is equivalent to 100.

F3T3 TF2 =T Freguency fo= redustien|

400 zo S00

250 to 450

200 == 300

180 == 250

140 to 200

120 =o 180

100 == 150
The speed I3 is not
cozpensated,

1
1
0

R - -y - 1
OO0 O

1
0
1
0
0

Absclute value detection fume=ion

0O: Does not work.
1: Wozks. (Valid i= absolute valzas zystem)

Posizion feedback polarity

0: Positive polarity (motor reve—se load
aou=ting direction or same dizscticn)

1: Negative polarity (reverse dizection of
zotcT reverse load side)
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7. DETAILS OF SERVO PARAMETERS

Item Description Setting rangs
{uniz)
17 |STY Servo loop
0: Semi-closed loop
1: Closed loop (including ball screw end)
m Position detector comnection card
Speed detector comnection card
Coznection card PD2/VD2 PD1/VD1
BG101 0 0
RF¥31, RF33 0 1
Example) The parameters values depend on the servo
amplifier type.
Servo amplifier |[PDZ PD1I VD2 VDI
EQ1 0 0 0 0 0
Bl 0 1 0 0 4
£33 0 0 0 1 1
0 1 0 1 5
233 0 1 0 & 3
18 |PIT Sets the ball screw pitch (lead). 1 to 50 (=)
19 |REG Sets ths following value in the following table 1 to 1000
depending on tha position datactor.
Positica detector RNG
2500p/= (Detector bmilt in HA053/13) 10
3000p/= 12
5000p/= (OSESK-6-12-108
OSESKN-6-12-108
QSZSFH-ET-3-9.52-0 20
QAERSK-1X-3-8-108
CAERSK~1X-ET-3-9.52-0
25000p/zr (QAER2SK-1X-3-8-108) 100
Linesr scale PITx 1p
Inductosyn Scale resolution
20 |CRT Sets the therzal coefficient of the regeneraticn 51 to 18000
resistor overbeat detection (OR, WOR). (100 =s)
Standard (without external ze-
generation resistor) 4680 | 4688
With external regeneration
resistor 3010 | 3000
HR-S11-33, 40, 80, 100, 200, 300
MR-511-700, 900 (Standardly, 200W¥ 2002
external rasistor x 3)
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7. DEZTAILS OF SERVO PARAMETERS

Icen Daeseription Setting range
(unit)

21 ,0LT Sers the detection time comstant of the motsr ovesload detec-| 1 to 18000
tign (OL1l, WOL). (100 ms)
Nor=ally sets this parameter to 60 sec (sezzing value: 600)

22 {OLL Sets the detection level of the motor overlsad dertection 1 to 500 ()
(oL1, WOL).

Norzally sets this paraseter to 1502.

23 |oDl Sets the excessive error range during servo ON. 1 to 32767
Sets the maxizum deviation to the ideal droop (assuming (Interpolaticn
thar the load against the co=mand is s=all). uaic)
Ideally, the deviation bacczes 0. Eowever, a deviatien
occuss due to the calculatiocn erzor of ideal droop azd
the affacz of the load. Thus, sets this paTameter T
202 or more of the maxizus drsop in the rapid tTaverse
state.

Jrﬁﬂ‘t?d.’Q',)
oDl
Sett.‘..’.‘.gt?ﬂ
valne ) "‘_
it i et ik ai sz BTTOP

Whea the droop is in the above hatched lizes, az exces-

sive erTzor alarm occurs.

Exa=ple) Rapid traverse 15 =/=ia
Position loep gai= a3
Incerpolation unic 0.5z

15 = 108
.2 = 3030 =
20 88 Sl T Tmp Rl
Rapid traverse Settizg
5 nfmin 1100
10 2100
15 3100
20 4100
30 6100

24 |ZRZ Sets the in-position determinaticn value. Uzless the in- 0 To 32767

positicn state takes place, the servo parazeter canaot be {gjr:“):pohtim
- \ 4
NHor=ally sets this parametsr to 100.
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7. DETAILS OF SERVO PARAMETERS

Deseriprion Setting range
{uniz)
Sats the =odel name of the motor and detector. Setting in Eex
c 3 4 0
| Py ENT | MTT

Secs the positiocn detector using the following
table.

ZNT | Sets the speed detector (mounted on the motor
Teverse load side) using the following table:

I= the case of semi-closed, PEN = ENT.

Detector PEN ENT
2500p/= | Detector built in 6 [
HA0S53/13
3000p/= | Encodar 0 0
5000p/z | OSESK-6-12-108 g 1
OSESKN-6-12-108
OSESEN-ET [3-3-9.52-0 1 Hot used
OAFRSK-1%-3-8-108 9 9
OQAERSK-1X-ET [3-3-9.52-0 9 Hot used
25000p/= | OAER25K-1X-3-8-108 A A Hote 1
Hote 1
Iinear Ind yo + A/D -
scale ter, Optical scale, 4 &
Magnescale

Hote 1: I the 2400 rpm specification, B is used.

Sets the motor model name using the following table.

¥otor =cdel name MIT | Motor model name MIT

EA4QD oo EAOS3 8C

EAB0 01 HA13 8D

EA100 02 HA23 8E

EA200 03 HA33 8F

EA300 04 HA43 80

EA700 05 EA83 81

EASQ0 06 HA103 32

HAZ03 33

Sets the excessive srror range in the servo off state. 0 to 32767
The setting value is the same as OD1. (Interpolaticn
Fhez this parameter is set to 0, the excessive error is wait)

ot detected.
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7. DETAILS OF SERVO PARAMETERS

Item Deseriptieon Satting range
(unit)
27 |ssF Selects special serve functiens. Serting in Hax

F E DCB A 9 87 6 5 & 3 2 1 0

| vsB|obu op7] |ewc [per p1z | | | feeq |ror|1nciem |

Speed loop lag cczpensatizsz [Normally 0]

0: Dces not work.
1: Works.

Izproves the response prozezty when the above 2ID
is set in the closed loop.

m Set for izprovemeat

(available froz versicn BO o- later)

| 7 | ™c | 2D
Semi-closed loop stazdazd ] 0 0
Closed-loop standazd 0 0 1
Closed-loop response pzoperty 1 1 1
izprovement

- Eigh speed, high accuracy systex

when coznected to M300V secies)
0: Nn'-r.al systen
1: High speed, high accuracy systez

Feedback error detection f—criem

0: Works.
1: Does mot work.

IND | Sets these paraceters whez the width cf phase Z
of the scale feedback is wide and whez the scale
DIR | has many Z phases.

(Inductosyn + A/D converter, Magnescale, etc.)

IR I8
Zero point return direction + +] 1
Zaro point return direction - 1 1
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7. DETAILS OF SERVO PARAMETERS

Item

Description

Setting range
unit)

27

SSE

PCl, PC2 serting range extemsion functien

0: Invalid

1: Valid (The positicn loop gain PGN is an integer.
The values of PCl and PC2 can be increased up to
4 times. However, PGN is changed afrer the NC
power is tuned on and then off. (See Note 1.)

Cozpensaticn in closed-lcop stop state

0: Invalid

1: Valid (Whem lp or 0.1y scale is used, if a small
jiczer of lp or 0.lp or less is present, it can
compensated.)

OD1, ODZ parameter always change

0: Invalid
1: Valid (When NC is used for a special applica-
tion such as push-stop, this parameter is wsed.
When this parameter becczes valid, without
off the NC power, the OD1 and QD2 para-
meters can be chazged.)

x 10 fumetion of OD1 and OD2 parameters

0: Invalid

1l: Valid (This paramerer is used when ths wvaluas
of OD1 and ODZ exceed 32700. Whez this paza-
meter is valid, the setting walues of OD1 and
ODZ become the real excessive error range.) -

Software blind zona range compensation

0: Iovalid
l: Valid (The amcunt of compensation is cenrrolled
by SP3.)
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7. DETAILS CF SERVO PARAMETERS

Iten Descriprion Setting range
(u=ic)
28 |SPL Normally sets this parazecer to 0. (Not used) =32768 to
32767
29 | SP2 When the machine vibrates in the rapid traverse state, -32768 to
this parazeter is used. 32767
(Normally sets this parameter to 0.)

30 |sP3 Sets the scftware blind zome compemsation amcmat. =32768 to
Chen VBS (bit F) of SSF is ser, this parameter is walid, 32767

Iz the valid state, nmormally sets this paramezer to 30.

Then this parameter is not used, sets this paramezer =2
31 | sP4 Cozrent locp compaensaticn paTameter. =32768 to
When this parameter is used, sets this para=ezer to 10, 32767
32 |SP5 Uzbalance torgue compensation -32?2% to
767

This para=eter is used when bit E of the paszzeter STC o
bit O of SSF is ser. While obsecving the cz=cent lezd (I}
of the serve monitor on the I/F diagnosis screem, m=a==ally
feeds several ten pulses in the + direction a=d - dizec-
tion. When the current load is positiva, checks the =axi-
=== value. When the curreat load is negative, chezks the
=inimm value. Sets the average of the valves in the +
dizection and - directiem to S25. When the average Is
zegative, adds 65536 to the para=eter value.

Exazmple 1)
When the current lcad is +50 I iz the + dirzestiz=

and =102 ia the - directiea,

‘50_.;10" 20 Thus, sets this paracezer SP5 =0 20.

Example 2)
When the current load is =302 in the + dirsczizs

and -102 iz the - directiom,

=30-20_ 2 Since the value is zegaczive,
2 §5537 - 20 = 65517.
Sets this parazetes to 65517.
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7. DETAILS OF SERVO PARAMETERS

Parameter standard setting list for each motor model

3000 rpm standard moteor
Parameter | HAOS3|HA13 |HA23 | HA33 |HA43 |EAS3 |HA103|HA203

1 PCl
2 PC2
3 PGN |33.00]33.00|33.00{33.00|33.00|33.00{33.00]/33.00
4 LGN 0 0 0 0 0 0 0 0
5 V61 70| 70| 100{ 100{ 1s0| 1s0| 150| 150
6 VG2 0 0 0 0 0 0 0 0
7 VIL |10000{10000{10000|10000|10000|210000|210000]10000
8 VIA 682| 682| 682 682| 682| 682 682 682
9 IQA | 1024 1024 2048| 2048| 1024] 2024| 1024] 1024
10 IDA | 1024| 1024| 2048| 2048 2048| 2048 2048| 2048
11 1IQG 2s6| 256| 224 224] 256] 256/ 256 256
12 IDG 256| 256| 224| 224] s12| s12| s12] s12
13 ILPp | 1230| 1230( 1230 1230 1230| 1230| 1230| 1230
14 ILN -1230|-1230| -1230| -1230{ -1230| -1230({-1230{-1230
15 FFC 0 0 0 0 0 0 0 0
16 TGN 0 0 0 0 0 0 0 0
17  STY _
18 PIT
19 RNG _
20 ORT | 4680| 4680 4680| 4680] 4680| &4688| 4688| 4680
21 OLT 600/ 600/ 600/ 600/ 600/ s00/ 600| 600
22 OLL 1s0| 1s50[ 1so[ 1s50[ 150 150/ 1so0| 1s0
23 OD1
24 ZRZ 100/ 100[ 100 100/ 1200 100/ 2100| 100
25 MTY | xx8C| xx8D| xx8E| xx8F| xx80| xx81| xx32| xx33
26 0OD2
27 ssF | 000o| oooo| 0ooo| 0ooo| oooo| cooo| o0ooo| 0000
28 sp1 0 0 0 0 0 0 0 0
29 SP2 0 0 0 0 0 0 0 0
30 SP3 0 0 o] 0 0 o] ] 0
31 SP& 0 0 0 0 0 0 0 0
32 SPS 0 0 0 0 0 0 0 0

* Blank columns are set depending on the machine specification.
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7. DETAILS OF SERVO PARAMETERS

2000 rpm standard motor
Rem=rks
Parameter |[HA40 |HA80 |[HAIQ00|HA200|HA300 |[HA700|HASQO
i PGl
2 PC2
3 PGN 33.00(33.00{33.00{33.00|33.00(25.00)25.00
4 LGN 0 0 0 0 0 0 o]
5 VGl 150 150 150 150 150 250 250
6 VG2 0 0 0 0 0 0 0
7 VIL 10000{10000/10000)10000(10000 [10000{10000
8 VIA 682 682 682 682 682 682 682
9 IQA 2048 2048| 1024| 1024 1024 1024 1024
10 1IDA 2048| 2048| 2048| 2048 2048 | 2048 2048
11 IQG 512 512] 256 256 256 200 200
12 IDG 512 512 512 512 512 256 256
13 1ILP 1230) 1230f 1230 1230 1230 1230 1230
14 ILN -1230(-1230{-1230|-1230(-1230(-1230§-1230
l5 FrC 0 0 0 0 0 0 0
16 TGN 0 0 0 0 0 0 0
17 §STIY
18 PIT
1% RNG
20 ORT 4680 4680| 4680| 4680 | 4680 | 4688| 4688 | ORT: Wnen the
regeneration
21 QLT 600} . 600 600 600 600 600 600 option .
resistor is
22 OLL 150 150 150 150 150 150 150 used, 3010
should be
23 0D1 set.
However,
24 ZRZ 100 100 100 100 100 100 100 when EA700/
EASQO is
25 MTY xx00| xx01| xx02] xx03 | xx04| xx05| xx06 used, 3000
should be
26 0D2 set.
27 SSF 0000 0000| 0000| 0000 | 0000 | 0000| 0000
28 SP1 0 0 0 0 0 0 0
29 SP2 0 0 0 0 0 0 0
30 SP3 0 0 0 0 0 0 0
31 SP4 0 0 0 0 0 0 0
32 8PS 0 0 0 0 0 0 0

* Blank columns are set depending on the machine specificatien.
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7. DETAILS OF SERVO PARAMETERS

Parameter setting list for each servo type

Absclute |Absclute
Standard | Bigh Ball screw|Scale F/B|High accur-|Inductosyn |position |positicn
Servo type [type accuracy | end detec-|type acy scale |E/B type etection|ball screw
e tion type E/B type type detac-
tion type
Incremental detecticn Absclute positien
detection
Sexi- Closed
Sezi-closed lcop Claosed loop closed loop
Syscen lcop
1 =icron | Submicron| 1 micron | 1 microm| Submicrom | 1 mieron |1 micron |1 mie=en
Servo R-5 MR-S MR-S MR-S MR-S BR-8 MR-S MR-S
a=plifier O-z01 0-z33 0-E31 0-£31 [-E33 [0-E31 -233 0O0-233
type
17 s51Y =00 xx05 xx14 x=xl4 x=l11 =14 xx85 xx35
xx54 =54 =51 xx54 xxD5
Hote 1 Hote 2 Note 2 Note 2
19 RNG 20 100 20 PIT=lu PITxlu PITxlu 20 20
(BADS3 (10) e cale e
113) rasolu- resolu- resolu-
tion(p) tien(u) tion(pu)
Hote 1 Hote 3
MTY llxx Adx= Il=x 1= bAxx blxx 99xx 9lxx
(%3?3 (66xx) BExx

Hote 1: The ite= in
motor is us

2:
3: BBxx for the 2400 rg= specificacien
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~entheses is a para=eter according to the HA053/13 moter.
» the sezvo type is -estricted.

For PIT, the value of the parameter No.18 should be used.

When the EA053/13

For details, comtaet Mizsubishi Elecc=ic.




7. DETAILS OF SERVQO PARAMETERS

Note (1) Restsictions of PCl and PC2

Hoz=ally the values of PCl and PC2 racge fzom 1 to 30. Eowever, whken the followizg
restoistions are satisfied, other values except for 1 to 30 can be set.
Evez iz the range fre= 1 to 30, the following restrictions should be sazisfied.

1. Semi-cicsed system

(1) PCl s 2730 / (PIT x RNG)
(2) PC2 s 32767 | (RNG < 1)
U: Inzerpolation wait

2. Closed system (including ball screw end)
(1) PCl = 2730 / (PIT x RNG)
(2) PC2 = 8190 / PCN
U: Izcerpolation umic

Szhsticute the above equation for the PIT value whera PIT and RNG ace zeduced to the lower term:.
Eswever, RNG should be 2 value bafore reduced to the lower ter=m.

Exa=ple Iz the casa of a full closed loop whera PIT = 10, RNG = 20, U = 0.5, 26§ = 33, PIT - 1.
(1) PCl s 5460/(1 x 20) = 273
(2} PC2Z s 32767/(20 x 0.5) = 3276
(3) PC2 s 8190/33 = 248

& PCl s 273, PC2 s 248

3. Rzea PG'R[ ef SST bit A is valid, the restrzictions are changed.

1) Semi-closed systez
(1) 2Cl = 10920/(2IT x PNG)
(2) BPC2 = 32767/(R™G x U)

2) Closed syste=

(1) PCl s 10920/(?IT x RNG)
(2) PC2Z = 32760/PGH

Note (2) Interpolaticz umit ()

Unit of KC. The values shown in the left-hand figure Commza=d w=it | I=zerpolaticn
depend on the coc—=and mmit (imput unit). (izpus eaiz) |u=i:z (U)
10p/5p S5p
1p/0.5s 0.5
0.15/0.05s 0.05z

Hote (3) Tha values of the parameters 3 to 16 are always valid.
The values of the parameters 1, 2 and 17 to 32 are valid after the power is
turned off and then on.
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7. DETAILS OF SERVO PARAMETERS

Nota (4) Exaz=ple of satting PCl, PCZ, and PIT

Item Setting exampls
% ;Cl. (1) When tks detector is in the meror reverse load side:
c2,

o Ball screw

(2)

By reduci=ng the gear ratio of the motor side and the machine side into tha lower
terz, sets the parameters to the resultant valuas.

Example) When the speed reduction ratic is 18/30, reduces the values and obtains
3/5. Sets 3/5 to these parameters.

» F—vwawan—
& H
PCl 23
PC2:5
Rotary shafc
Reduces the geazr ratic of the motor side and the machine side into the lower
term and sets the parameters ro the resultant values.

Example) When the rotation angle is 360°.

1.5/rev
N N
1
PCl 1
PC2 : 240
(PIT : 360)

Whez the detector is on the machine side (including ball screw emd):

Ball screw
Same az lizear scale (1)

0 F—aama—
A_H s

In the rotation type, sets the gear ratio of the motor and the detector.

Tlh PCl : 3
1 PC2: 5

E!clpt:-lﬂﬂ) VPhen the gear structure is special.

PCl1 = 3
PC2:35

8ma

401—4/333\(\,—120@ 4I—’VV\N\N—E
%24 4 _I3
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7. DETAILS OF SERVO PARAMETERS

Iten Setting example
PC1,PC2 © Rotary shaft
continued Sets the gear ratic of the motor and detector.
Example
\rarvsrwsrrr BB
240 q D
1
PClL = 1 (PIT : 360)
PC2 : 240
Exception) When the gear structure is special:
3%/rev
0 5% f - %
‘H]
PCl : 1
PCZ : 2
PIT 2 3 Sets these parametecs to
the left ha=d walues.
18 PIT (1) Ball screw

o When the detector is on the motor reverse load side:
Sets the parametar to the ball serew pitch.

E—-I Ball screw pitch (lead) 10 ==

PIT : 10

Example

When the detector is on the machine side:
Sets the parameter to the ball screw pitch converted into the detector.

E{——«NW—
oM ==

Example

PIT : 10
/ Exception) When the gear structure is special:

| 102
| [I:HFVVM_]W }_;0 - 10 x-%- 6

PIT 2. 6
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7. DETAILS OF SERVO PARAMETERS

Itenm Setting example
PIT o When the detector is on the machine side (linear scale):
continued| Sets the ball screw pitch as it is.
Linear scale
and inductosyn
jrosesamas]

H e

PIT : 10
(2) Rotary shaft
© When the detector is on the motor reverse load side:

Sets the parameter to the rotztion angle of ome turn of the mackinme,
Hormally sets this parazeter to 360°.

e
1
PIT : 360

© When the detector is on the machine side (rotary inductosyn, ete.):
Sets the parameter to the rotaticn angle of cme turn of the =achine.

FESTSIITTS

1203 D

1
PIT : 360

Exception) When the gear structure is special:

3 /rev

120 4 5{2%
e o i
PCl
PIT
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8. ABSOLUTE POSITION SYSTEM

8.1 ABSOLUTE POSITION SYSTEM
STRUCTURING FARAMETERS

8. ABSOLUTE POSITION SYSTEM
(T20/T30 SYSTEM AND M300 SERIES)

8.1 ABSOLUTE POSITION SYSTEM STRUCTURING PARAMETERS

(1) Absolute position function valid parameter:
[NC basic specification] Each axis

T20/T30 None

i

(2) Zero point return parameter:

~( T20/T30 ) AU 0 OR 20

(3) Absolute position detection type parameter: [Servo parameter]
i) Motor end detection

#17 STY FEDCBA9876543210
1 1] |1

85"

133°

[ T20/T30 #17

e

ii) Ball screw end detection

$#17 STY FEDCBAO9876543210 g
1 1

[ 132°
T20/T30 #17

(4) Absolute position detection parameters: [Servo parameters]

i) Motor end detection

@ 25 MTY FEDCBAO876543210 ...
L B L : 39168°
T20/T30 #25

ii) Ball screw end detection

#25 MTY FEDCBA9876543210 oo,
[ W : : 37120°
T20/T30 #25

I-94



8. ABSOLUTE POSITION SYSTEM

8.2 DOG TYPE ZERO POINT RETURN
PARAMETERS

8.2 DOG TYPE ZERO POINT RETURN PARAMETERS

Shift amount of zero point

=\

Setting absolute position Lead SW counter wvalue
reference values N

DN
>
&
D

a

Grid interwval

Hovement amount of
encoder rotatien

I T

Hochanical
zore point

Absolute position
refarence point

J

NC backup data
(fixed value)

Resolver zero point
position 1X

(Note 1) Unless the dog type zero point return operation is performed,

the absolute position reference values N and 1X are kept to
the reference values of the former dog type zero point return

operation.

(Note 2) Dataz of N and 1X is displayed on the servo monitor screen in

the M3 system: on the I/F diagnosis screen in the T20/T30
system.

8.3 VERIFICATION PROCEDURE FOR ABSOLUTE POSITION
DATA

(1)
(2)

(3)

(4)

Set the zero point shift amount to 0.
Perform the high speed zero point return operation (stops at the
absolute value reference point).
Note: When the dog type zero point return operation is performed,

N and 1X which are backed up in NC are set again.
Check whether ni which is the current value of the lead switch and
1Xi of the 1X data are same as those of the reference values on the
dizgnosis screen.
As a verification of the grid, check whether the value of the
cyclic counter is near 0 cor 20000 on the diagnosis screen.
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8. ABSOLUTE POSITICN SYSTEM

8.4 WHEN AN ABNORMALITY OCCURS
IN THE ABSOLUTZ POSITION
COORDINATE SYSTEM

8.4 WHEN AN ABNORMALITY OCCURS IN THE ABSOLUTE
POSITION COORDINATE SYSTEM:

(1) Check the current reference values N and 1X.

(2) Perform the dog type zero point return operation (alarm release).

(3) Check the reference values N and 1X of the current dog type zero point
return operation.

8.5 CHECKING ABSOLUTE POSITION DATA

(The addresses may differ depending on the ROM versions.)

@ (1)Standard values N, 1X: Servo monitor screen
(Displays all axes.)
(2)Servo window: Interface diagnosis screen

i) Address assignment

Axis 1 (A10009) (Address L) (B)

(A10008) (Address H) (B)

Axis 2 (A10109) (Address L) (B)

(A10108) (Address H) (B)

Axis 3 (A10209) (Address L) (B)

= (A10208) (Address H) (B)

ii) Data

Axis 1 A10008 Axis 2 Al10108
gA Data 1 gA Data 1
B | Data 2 B Data 2
C | Data 3 c Data 3
D | Data 4 D| Data &

(3)Servo window addresses

Address H | Address L | Data L/H

Current lead switch value ni 50 70 Data 2,4
Current resolver wvalue 1Xi 50 71 Data 2,4
Cyclic counter value 50 72 Data 3,4
T20/T30 ) (1)Standard values N, 1X: Diagnosis screen

Axis 1 N : 1CB102 (Data L)

3 (Data H)

1X: 1CB104 (Data L)

5 (Data H)

Axis 2 N : 1CB112 (Data L)

3 (Data H)

1X: 1CBl1ll4 (Data L)

5 (Data H)

I-96



8.

ABSOLUTE POSITION SYSTEM

8.5 CHECKING ABSOLUTE

POSITION DATA

M310

(2)Servo data window: D;agn051s screen

i) Address assignmen
03

181FF2 INPUT (Address assignment valid)
Axis 1
181F00 (Address L)
Fol (Address H)
Axis 2
181F10 (Address L)
Fi1 (Addzess H)
ii) Data
Axis 1 Axis 2
181702 Data 1 181F12 Data 1
03 Data 2 13 Data 2
04 Data 3 14 Data 3
05 Data & 15 Data 4
(3)Servo window addresses
Address H | Address L |Data LfH
Current lead switch value ni 50 70 Data 1,3
Current resolver value 1Xi 50 71 Data 1,3
Cyclic counter value 50 72 Data 1,2
(1)Standard values N, 1X: Servo monitor screen
(Display all axes)
(2)Servo window: Interface diagnosis screen Address
i) Address assignment
Axis 1 (9689) (Address L) (B) 950C
(9688) (Address H) (B)
Axis 2 (9989) (Address L) (B) 980C
X (9988) (Address H) (B)
Axis 3 (9C89) (Address L) (B) SBOC
2 (9C88) (Address E) (B)
2 (9F89) % 9EQOC
. (9F88) . - -
When the bit 7 is set to 1,
the monitoring starts.
¥When the bit is set to 0,
the monitoring stops.
ii) Data
Axig 1 9688 Axig 2 9988
A Data 1 A Data 1
B Data 2 B Data 2
Cc Data 3 c Data 3
D Data & D Data &4
(3)Servo window addresses
Address H | Address L | Data L/H
Current lead switch value ni 50 70 Data 2,4
Current resolver value 1Xi 50 71 Data 2,4
Cyclic counter value 50 72 Data 3,4




8. ABSOLUTE POSITION SYSTEM

8.5 CHECKING ABSOLUTE
POSITION DATA

MR-S amplifier Window function in M310L/M

(1) Set the address of the amplifier to the window address (W).

(2) When monitoring the data of the address being set in (1) above, set
the window monitor start bit.
When the bit is set, the amplifier data is sampled to the window
data every 3.5 ms and monitored.
When the monitor start bit is reset (set to 0), the monitoring of
the amplifier data is stopped.

Address

Axis 1 2 3 4

7 0

address to &\\\\\ 9s0c |980c |ezoc |eEoc
e se -

Window monitor start

—_ Window address — gees 8588 | 5C88 | 9Fss8
Address of — =
data to be — Window data - 968A 998A | OC8A | 9F8A
monitored — )

I-g8



8. ABSOLUTE POSITION SYSTEM

8.6 ABSOLUTE POSITION DETECTION
ALARMS

8.6 ABSOLUTE POSITION DETECTION ALARMS

Errors relating to the absolute position detection are listed in the

following table.

No. | Abbre- Name Description

viation

25 BA Battery The voltage of the battery for backing up the
Alarm absolute position detection circuit on the

RF33 card drops.

Replace the battery with a new one or charge
it.

The absolute position may be lost.

E3* WAC Warning Absolute position counter is wrong.
absolute |Error is suspected with the absolute position
counter detector, encoder, cable or add-on card.
error Initial setting may not be made.

E5 WAB Warning The reference value of the resolver 1lx backed
absolute |up in NC or the encoder/resolver error is
detector abnormal (20° < 1X < 340° and 365° < 1X or
error ERE > 50).
warning The absolute position may be lost.

AD* WAT Warning When NC power is turned On, the data received
ebsolute |form the absolute wvalue detector are
first alarm incorrect.
transmis-
sion

Al WAS Warning Under normal operations, the data received
absolute | from the absolute value detector are
serial incorrect.
signal

A2 WAV Warning Voltage drop on the battery which is
absolute |installed on RF37X.
battery
voltage

A3¥® WAN ¥arning Drop of power voltage to the absolute value
absolute |detector.
cable No.
connectica

A4* WAP Warning There is some error with the detector’s
absolute |A or B phase.
position
error

AS* WAR Warning There is some error on resolver or feedback
absolute | signal.
resolver
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1. OUTLINE OF S10 SERIES AC
SERVO SYSTEM
1.1 FEATURES OF S10 SERIES
SERVO SYSTEM

1.

OUTLINE OF S10 SERIES AC SERVO
SYSTEM

1.1 FEATURES OF S10 SERIES SERVO SYSTEM

(1)

(2)

(3)

(4)

(3)

(6)

(7)

Connection to MELDAS M300 series NC

The S10 series AC servo system can be connected to a MELDAS M300 V series
NC to provide high speed computatica and high speed communication
functions.

Thus, a servo system enriched with high accuracy control functions and a
robust property can be set up. In z2ddition, error due to tick motion
which may occur in high response mzchinery can be compensated for.

Series of AC servo systems

The HA series servo motor which precvides high response and easy
maintenance is used. A wide range of servo motors and servo amplifiers is
lined up, thereby covering a wider power range than a conventional series.
In addition, a wide range of multiple axis-type amplifiers are also
provided.

Performance enhancement by all-digital servo
All-digital control system used in the conventional model S series system

is enhanced. Using a high speed CFU, the system provides high response,
repeatability, and relizbility for high speed as well as accuracy control
operations.

Intelligence

Individual CPUs control individual zxes to enhance machining accuracy.
Increasing the number of tuning parameters allows the system to be
adjusted securely. In addition, the AI diagnosis function is also
improved.

Improvement of reliability by utilizing less parts and cables.

Using gate arrays for control card components allows the number of parts
to be significantly reduced. In acdition, the main circuit components
mounted on the power card contribute to reducing the number of cables.

High speed, highly accurate machining (0.1 pm/pulse command)
The maximum speed in submicron(0.1 yg=/pulse command) selection
specification is increased up to 2400 rpm.

Absolute position detection system
An absolute position detection system free from the zero point return

operations is provided.



OUTLINE OF S10 SERIES AC

SERVDO SYSTEM
1.2 S10 SERIES SERVO SYSTEM

1.

TABLE

1.2 S10 SERIES SERVO SYSTEM TABLE

System structure
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1. OUTLINE OF S10 SERIES AC
SERVO SYSTEM

1.3 MR-512 SERVO SYSTEM
FUNCTIONAL BLOCK DIAGRAM

1.3 MR-S12 SERVO SYSTEM FUNCTIONAL BLOCK DIAGRAM

N C
A
Servo monitor o
data Position comma=zd
HR-512 servo
Sequence L axis posi- M axis posi- -
control tion contzol tion control
1
m| =
I = 1=
L axis speed M axis speed gl 8
Alarm reset control et 2| 2
a2l 8
a o
| | o
L] @
-l -
* ®
g «
) o=
3
LED L axis curre-= M axis curreat
dapiay contzol control
i |
1
i
!
fo odpmed
e—————— Mais elrexic
1
|
|
I
|
11 -
11
1t
1
i1
1!
R
J
1 1
I iw » - -
1 E;%::;:ran ¢ L axis tec- M ggc-
I resistor I motor Tz motor tor
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2. DAILY MAINTENANCE
2.1 MAINTENANCE TOQLS

2. DAILY MAINTENANCE
2.1 MAINTENANCE TOOLS

See the Maintenance Mznual of MR-S11.

2.2 REPLACING BATTERY

gith the absolute position detection system, data are retained using the
attery.

Battery is installed ca the RF332 card.

Method of replacement is explained in the Maintenance Manual of MR-S11.

3. INSTALLATION AND ADJUSTMENT
PROCEDURE

3.1 ENVIRONMENTAL CONDITIONS

See the Maintenance Mznual of MR-S11.

3.2 INPUT POWER

(1) Input voltage
AC200/220V +102
-152
(2) Frequency: 50/60 Zz, 3 phase
(3) Power consumption

Servo azplifier i ixépxllgﬂl!‘vguégt }Eggtcﬁég:t H70%
L axis M axis(Note 1)
MR-S12-134 HAOS53/:3 HA053/13 0.8 2.8
MR-512-334 HA23/32 2A23/33 1.2 4.2
MR-512~40A HA40/43 EALD/43 2.0 7.0
¥R-512-80B HAB0/43 2440743 2.6 9.1
MR-512-80A HAB0/83 2A80/83 3.2 11
MR-S12-100B HA100 EAB0/83 4.3 15
MR-512-1004 HA100 EAL100 5.4 19

Note 1) The above table (1) will satisfy the thermal kVA capacity at the power supply.
However, since the 2 to 3 times momentary power is required during acceleration of the
motor, it should be of a small power fluctuation, which can emnsure 170V to 242V at the
terminals of t2e servo amplifier.

2) Current capacity of power supply must be in compliance with the above table (2).
3) When multiple aXes are employed, add the power supply capacity per each additicnal
axis.
[Example] Si=—lraneons 3 axes of HAS0O + HAIOO + HA3Z00 - 10.2kVA 34.5A
For the seleczion of no-fuse breaker, refer to the explanation of specificatioms.
4) Input transformsr
When the power supply voltage does not meet the above specifications, use the power
supply transfcrzer at the input side.



3. INSTALLATION ADJUSTMENT
PORCZIDURE
3.3 MATN CIRCUIT DIAGRAM

3.3 MAIN CIRCUIT DIAGRAM
3.3.1 EXTERNAL CONNECTION TERMINALS

TEl

Terminal symbol Application Remarks

B External emergency stop Normal B-R short-
circuit

Input AC200/220V 50/60Ez

L axis motor wiring (U phzse)

L axis motor wiring (V pk=se)

L 2xis motor wiring (W ph=zse)

M axis motor wiring (U ph=zse)

M axis motor wiring (V ph=se)

S ETEIRIRIE e b e

M 2xis motor wiring (W phzse)

i (G) ground is for grounding of the housing.

Terminal symbol Normal Witk regeneration unit

c No connection Regsneration unit connected.

D Shortcircuit on the No zonnection

short bar . -
P Regeneration unit connected.

TE3

Terminal symbol Application Remarks

LG1 For connection of L axis
Clixon thermal terminal 1

LG2 For connection of L axis —otor
Clixon thermal terminal

MGl For connection of M axis —otor
Clixon thermal terminal 1

MG2 For connection of M axis —otor
Clixon thermal terminal 2

EM1 Contactor connection terminal
for external brake Contactor on
with servo On.

EM2 Contactor connection terminal
for external brake

TE2
B e tRozo/2172
| (RG20/21/22)

Control card]
RG201

— Base card (RG221)
/
TE3




INSTALLATION ADJUSTMENT

PORCEDURE
3.3 MAIN CIRCUIT DIAGRAM

3.

2 CONNECTION DIAGRAM

3
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3. INSTALLATION ADJUSTMENT
PORCEDURE
3.3 MATIN CIRCUIT DIAGRAM

Note (1)

(2)

(3)

(4)

(5}

(6)

(7

(8)

(%)

The servo amplifier is 200 V. As long as the power supply specification is satisfied, the
power transforzer is not required. When a 400 V or higher is used, use a voltage drop
transformer.

Since the main circuit does nmot use a transformer, ground it.

The above figure does not show a transformer with an overseas szecification.

The phase order of the power terminals R, 5, and T of the servc amplifier is freely assigned.
However, whea many axes are used, different symbol cables should not be connected.

Precautions for comnecting servo amplifier terminals U, V, and .

a. The relationship between the phase order of the servo amplifier te-mirzals U, V, and W and
the motor pins A, B, and C should be maintained.
1f the phase order is incorrect, the motor may vibrate or rciate abruptly.
The motor cannot be rotated in reverse by changing the phase ordec.

b. Power should not be applied to the output terminals U, V, az2 W of the sezvc amplifier.
Avoid concecting the cables in a way that the ocutput termi=a’s U, ¥V, acd W of tha servo
amplifier could be mistakenly grounded. Such a mistake may damage the servo amplifier.

The terczizals B and R of the servo amplifier are connected witk a short wire. When EMR
(emergency stop) cables are connected, remove this short wire. When the IR contacts are
open, the servo is accurately emergency-stopped.

The terminals D and C of the servo amplifier are comnected witk a shest wize. When the
regeneration option is used, remove the short bar and conmect it as shown in the following
figure (see paragraph 3.4).

Since the regeneration opticn generates heat, avoid causing a fize in the suzrommding portion
and the comnection cables.

MR-511-700 and MR-S511-900 are not provided with terminal D. Tke regeneration resistor should
be mounted separately.

Connect the regeneration resistor between the terminals C and P. For the specificarion of the
regeneration resistor, see paragraph 3.4. Since the regeneratic:z opticn generates heat, avoid
firing the susrounding portien and the connection cables.

The type of Caznon coznector to be used depends on the motor.
For details, see 3.3.2.

The position of each terminal on the serve amplifier depends oz the large capacity type and
small capaecity type. For the terminal positions, see the Specificaticn Manual.
Obey the precautiens in paragraphs 3.5 and 3.6.

For the selection of the non-fuse breaker, see the Specificaticz Manweal.

When terminal B of the servo amplifier is connected to the EMR coatact, the e=ergency stop
is strucrured in two differeat systems (alarm codes 55 amd E7).

The current which flows during the EMR contact is approx. 30 mA zer axis ar 200 V, 60 Hz.
Even if the B3 contacts are open again after the emergency stop takes place, unless the
reset operation is performed from NC, the emergency stop cannot te reset.

II-7



3. INSTALLATION ADJUSTMENT
PORCEDURE
3.3 MAIN CIRCUIT DIAGRAM

3.3.3 CONNECTING MOTOR

MR-S512 is classified into the following 5 types depending on the capacity
and motors have some limitations respectively for L and M axes.

Type of amplifier L axis drive motor M axis drive motor
MR-812-13A- 0O HA053/13 HA053/13
MR-S12-33A- 0O HA23/33 HA23/33
MR-S12-40A- O HA40/[43 HA40/43
MR-S12-80B- O HA80/83 HA40/43
MR-512-80A- O HA80/83 HA80/83
MR-S12-100B- O HA100 BA80/83
MR-S12-100A- O HA100 HA100

(1)

(2)

(3)

(4)

The L axis motor always has a larger capacity tham the M axis motor.
For example, MR-S12-80B- [0 means the amplifier for L axis
corresponding to HA80 and *B" suffixed to 80 indicates the amplifier
having M axis is 1 rank below L axis, i.e. corresponding to HA40.

In the same manner, MR-S12-80A- O having suffix "A®* means that the
amplifier corresponds to HA80, the same as the L axis.

MR-S12- OO

Alphabet A, B ... Indicates the capacity of the M axis.
A: The same capacity as the L axis
B: 1 rank below the L axis

Arabic numeral .. Indicates the capacity of the L axis.
Corresponds to HA*%*,

When MR-S12-80B- O is used, if HA40 motor is used on L axis and HAS0
on M axis by mistake, there is the danger that HA40 on L axis is
demagnetized.

Feedback conrector of the L axis motor is LCN2 (semi-closed) and
MCN2 (semi-closed) for the M axis motor.

Typical examples of wrong wiring are shown on the next page.




3. INSTALLATION ADJUSTMENT

PORCEDURE
3.3 MAIN CIRCUIT DIAGRAM

Examples of wrong wiring
(1) Do not comnect a motor of smaller capacity to the L axis.

MR~-S12-0-0

2

00(\ L LV LW wi° ,‘_T‘ :}w

(2) Do not misconnect UVW phases terminals and L, M of detector cables.

MR—S12—-0-0
RG201 CARD




3. INSTALLATION ADJUSTMENT
PORCEDURE
3.3 MAIN CIRCUIT DIAGRAM

3.3.4 MOTOR WIRE CONNECTION

3.4
3.5

3.6
3.7

(1) Cannon plug
(2) Motor with terminal box
(3) Wires and cables

UTILIZATION OF BRAKE CONTACTOR

REGENERATIVE RESISTOR OF SEPARATE INSTALLATION
TYPE (REGENERATIVE OPTION RESISTOR)

CAUTION FOR INSTALLATION OF SERVO AMPLIFIER
INSTALLATION OF SERVO MOTOR AND DETECTOR

Concerning the above, refer to the Maintenance Manuzl of MR-S11 servo
amplifier.



3. INSTALLATION ADJUSTM=NT
PROCEDURE

3.8 PRECAUTIONS FOR POWZX ON
AFTER INSTALLATION

3.8 PRECAUTIONS FOR POWER ON AFTER INSTALLATION

(1) Belore power ON
Afzer the main circuit cables and required cables have been ccanected,
bu: before turning on the power, check the following items.

1

2)

3)

4)

3)

6)

7)

8)

9)

10)

Check that the 32 200/220 VAC has been connected to the te=—minals R,
5, and T of the terminal block.

Check that the motor power cable has been connected to the terminals
g, V, and W of the terminal.

#hen a regeneration option resistor has not been used, check to see
if the terminals C and P of the terminal block (upper section) have
been short-circuited.

#nen the regeneration option resistor has been connected, chaeck that
it has been connected to the terminals C and P of the terminal block
{(upper section).

#nen the regeneration option resistor has been connected, check that
the terminals D and P of the terminal block are not short-circuited
{upper section).

Check that the cable from NC or from CN1B of another zxis =zs been
connected to CN1A. Check that the cable from CN1A or the czble end
(termination connector) has been connected to CN1B.

Check trhat the cable from the detector has been connected to RG101
or RF31/33. (For the correct connection method, see Appendix 2,
*Cable Connection Drawing."

Check that the RG101 card has been correctly mounted on the unit.
{Check that the projected parts from the small holes of CON1 and
CON2 are aligned with their top planes.

(For the correct connection method, see Appendix 2, ®"Cable Schematic
Jiagram.")

Check that CS1 (axis number setting) of the RG101 card has been
correctly set. (For the correct setting method, see Appendix 2,
*Cable Schematic Diagram.")

Check that the RG101 card and RF31/33 cards have been correctly set.
(For the correct setting method, see Appendix 2, "Cable Schematic
Jdiagram.")

Check that the servo parameters have been correctly set on the NC
screen. (For the correct setting method, see Appendix 2, *Cable
Schematic Diagram.")

#hen using the motor for the first time and if an abnormali:y is
suspected, before connecting NC and the servo amplifier, tu-n the NC
sower on and then decrease the values of ILP and ILN of the servo
carameters. This limits the torque of the motor, thereby reducing
the degree of an abnormality.

{Zxample) 13. ILP 1230 - 500
14, ILN  -1230 - -500

(2) Cavtion at the interruption of power supply

1)

-he main braker, which supplies the power of 3-phase, AC 2£0/220V to
the amplifier, must be shutdown more than 1 second after t=s cutoff
of NC power. With the specifications of absolute value, ths control
<o reduce the battery power consumption is conducted at t-is moment.
(RF3324 card excluded)

Ir-11



3. INSTALLATION ADJUSTMENT
PROCEDURE

3.8 PRECAUTIONS FOR POWER ON
AFTER INSTALLATION

(3) Check points after the "power ON®

Normal display at 7-segment after the "power on" is shown below.
(on RG201 card)

3z 200/220 VAC ON

m Wait until the NC power
is turned oz.

|

Turn the
NC power on.

RO
'

Communicate with NC for

transferring initial data

{instantaneous display). In the case of
emergency stop state

-
O o
-.‘

AN \ T
J "‘ = Ready OFF, Servo OFF I ot
When an D | I': i"'l
alarm occurs. | (mmmemly) =
Ready ON > changed ] EB
Displays an
ala=m code. { I Dl ]
1 | =l
—',: -' Ready ON, Servo OFF J Reset emergency
L ):1 i sStop state.

Yo e,

Ready ON, Servo ON

(N II"l

o
i
I!.-

Normal operation

HC power OFF

-
o

The right side segment shows the axis
number (the example shows the firzst axis).

HC power ON

Ir-12
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4. TROUBLESHOOTING

4.1 7-SEGMENT DISPLAY

4. TROUBLESHOOTING

4.1 7-SEGMENT DISPLAY

The amplifier’'s state is indicated by 7-segment display loczted at the
upper left cormer of the amplifier.
When there is any alarm, alarm number is also displayed on the displzy.

Stzte display of MR-S amplifier

Display State Description
AA INITIALIZE Waiting for the touch up of NC power supply
(NC power On — Off)
Ab INITIALIZE Waiting for the touch up of NC power supgzl
(Amplifier power Off — On and NC power 0::¥
AC INITIALIZE Parameter transfer is demanded.
Ad | INITIALIZE Parameter change is demanded.
AE INITIALIZE Waiting for main servo IT start.
b# READY OFF At Ready Off
C# SERVO OFF At servo Off
d# SERVO ON At servo On
T# - E* | WARNING Warning is given.
T# — A*¥ | WARNING Warning is given.
F§# - %% | ATARM Alarm is given.
WATCH DOG ALM | Watch dog alarm
FA NO CONTROL L L axis off-control (Note 1)
Fb NO CONTROL M M axis off-control (Note 2)
{Hoze 1) %éiufh;le the power the amplifier is turned_off, the axis select switch at the tecp lefr of

of
is _set to "F" and power to the servo amplifier is turmed oz, overall contzal I5 zot

conducted on that axis,
Heizzer is co—munication with NC for initializing made nor is the alar= given.)

n a case a shown below, the

(Exazgle)

L axis becomes off-control.

AXES SEL

ECTION

&

N F N O

O

©

4 Axis Ne.
* & Warzmizg No.
E 2 4

O,

Alaz= hz. (See servo alarm and warning.)
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4. TROUBLESHOOTING
4.1 7-SEGMENT DISPLAY

State display after INITIALIZE is indicated orderly as the lighting and

extinguishing are repeated for each axis. Some examples are shown below.

(Example 1) When the L axis is assigned to the No.l axis (X axis) and the M
axis to the No.2 axis (Y axis), it is serve On with both axes.

ik :lj—-[ o -

)
State of the L axis State of the M axis

-
U

(Example 2) With the above axes designation, the emergency stop signal is
input from NC.

o] ( X | X
) { -t 7T J

= - |t

State of the L axis State of the M axis

(Example 3) With the above axes designation, when the motor overheat alarm
(No.46) is given on the L axis (X zxis), the following display

will be indicated. (On the M axis (Y axis), the error on the
other axis alarm is given.

S
U

Il T :' "l ':1
) { mDa - p(

=
.

State of the L axis State of the M axis

(Example 4) When the AXES SELECTION switch is set to "F" because the L axis

is not used, and power is turned on. There is an emergency
stop signal input to the M axis from NC.

il ] | i | o clrd
} b ] )

. |t

State of the L axis State of the H axis

Servo alarm and caution

4.2 TROUBLESHOOTING

Refter to Maintenance Manual of MR-S11 servo amplifier.
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5. UNIT REPLACEMENT METHODS

5.1 MOUNTING/DISMOUNTING CONTROL
PRINTED CIRCUIT BOARD

5. UNIT REPLACEMENT METHODS

5.1

MOUNTING/DISMOUNTING CONTROL PRINTED CIRCUIT
BOARD

5.1.1 DISMOUNTING CONTROL PRINTED CIRCUIT BOARD

1 Dismounting add-on printed circuit board
1) Turn Off the power and disconnect the attached connector.
Note: When the absolute value detec-
tion card is installed, do not
disconnect the connector.
If this is neglected, the dog RG201 ecazd
type zero return becomes
necessary.
= @
Add-on
card
M3
0/
r— —®
e
\! Cable
2) Remove screws securing the printed circuit board (4 pes.).
3) Remove the combined connector together with the printed circuit
board.
2 Dismounting the main card (RG201)
1) Turn Off the power and disconnect 1
the attached connector. ~ @ =re201 eaze [ >
2) Hold up the printed circuit board
to this side while removing the
support which holds the printed 5
circuit board. \Fj
3) Remove the support in the order
i to 3.
i
[ 1 [
N (ol
3 Dismounting the base amplifier card (RG221)
1) You will find RG221 after main card RG201 is removed.
2) This card can be removed in the same manner as 2. .
Note: If 2 is omitted and only 3 is conducted, the main card and
base card can be removed as a set.
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5. UNIT REPLACEMENT METHODS

5.1 MOUNTING/DISMOUNTING CONTROL
PRINTED CIRCUIT BOARD

5.1.2 MOUNTING THE CONTROL PRINTED CIRCUIT BOARD

1 Mounting the base amplifier card (RG221)
1) Insert connectors on the printed
circuit board along the guide of
the connector on the main circuit Bold down
side. .
2) If the connector is inserted, peep 5
through the check hole to see if the onnector
lower connector is set close to the e~ CORE"
hole.
Note: If the lower connector is not Check hole — 527
coming to the check hole, press
the connector on the printed
circuit board hard.
3) Confirm that the supports are
securely fixed at 6 points.
rinted eircuit board
aaﬂ
g
Guide ‘/-) 0
2 Mounting the main card (RG201)
1) Mount CON1 (rear face of card) oan RG221 in the manner of engage-
ment.
2) VWhen the card is installed, confirm that CON1l is mounted
securely.
3) Check that the 6 supports are fixed firmly.
4) Mount the attached connector.
5) Check the setting when the card is replaced.
3 Mounting the add-on card (RF312/332)
1) Align and mount the add-on card connector on the connector
(J1) of the RG201 card.
2) Fasten the 4 mounting screws.
3) Mount the attached connector.

5.2 DETECTOR MOUNTING METHOD

Refer to Maintenance Manual of MR-S11 for the detector mounting method.
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6.1 FUNCTION OF CARDS

6. HARDWARE CHECK METHODS

6. HARDWARE CHECK METHODS

6.1 FUNCTION OF CARDS

(1) RG201 (Main ca=xd)

DSP

Program ’(

Co==cn

memoTy

Data memorr <

N

N

J1

I
7
e
-]

Encoder 1/F

7 -segment
display

To
RF312/332

N

Alarm

detection
1/2

Current feed-
back detection
1/2

U

PWM output :l_S
(L axis,

H axis)

-

Alarm

detectien

Control

power supply F— ]

I-17

From NC or
other axis

To other axis
cable end
(end terminal

From detector

Base amplifier card
(RG20/21)
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€. HARDWARE CHECK METHODS
€.1 FUNCTION OF CARDS

(2) RG221 (Base amplifier card)

Conrrol —
power supply CON3

To power caxd
(RG20/21)

Base
— amplifier
(L axis,
CON 1 M sxis}

CON 4

To main card |
(RGZ01) Regenerative To power card
—| conrrol (R620/21)

Alarm
detection K ____
272 CON 2

To power card
(RG20/21)

Current

detection KT |
2/2

Note) RG221 and RG201 always fulfill the function as a pair.
(3) RF312/332 (Add-on card)

Pl LCN31/33
From . l
Encod F
J e .
j S E————=——
-3
MCN31/33

| Resolver ]—
/7

| o) el I

counter S—

* Not provided on RFS31Z.
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6. HARDWARE CHECK METHODS
6.2 SETTING AND CHECK PIN

6.2 SETTING AND CHECK PIN

RG201 setting method

Function

Sectizng

L L axis for axis 0 to 5: Axis No.,
number selectica select

F: Selezt on axis not

M M axis for axis Fet eing used.
nuzmber selectiz=a | 6 to E: Cannot use.

RF312 setting method

(Example)
[M]
No.l axis...0
g
No.2 axis...l
ok pred ICh
AXES SELECTION
m il
1 f ]
r— =y
RF312

Setting is not at all necessary with this card.
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6. HARDWARE CHECK METHODS
6.2 SETTING AND CHECK PIN

RF232 setting method

RF332

xa:

Setting ON

< Q| : Setting OFF

Figure shows the standard setting.’

1VR12VR1
[ | S 1
Setting Stand-
Name Function ard Remarks
ON OFF

RSYD | Absolute value Invalid Valid ON

counter reset
BAC1l | Battery connected | Connected | Disconnected OFF Turn On dur-
BACZ | Battery connected | Connected | Disconnected OFF ing operation

(Note)

1VR1l | Resolver phase Do not change

adjust L axis because it is
2VR1 | Resolver phase ad justed at

adjust M axis shipment from

the factory.

Conduct the setting based on the above table even if it is

(Note)

BAC1l, 2 are set to Off at the shipment.
Set them to On before power is applied.
If this is neglected, the absclute value cannot be

with the battery.

I-20
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6. HARDWARE CHECK METHODS

6.2 SETTING AND CHECK PIN

Check pin and waveform

Select the emergency stop before a synchro-probe is attached to the check
pin.

(1) RG201 [ﬂ
17
16
e O
Stud
(Shield grou=d for
add-on attachzezt)
Stud

(Coantrol ground for
add-oz atrachmezt)

o N
(Nota) Do mot use as the
grounding for the check pi=.
e
1J4 2J4
Terminal | Sigmal Ground Signal, deseription, waveform
name name terminal
nJé-1 A Encoder A pkase n = 1 (L axis encoder feedback signal)
nJ4-2 B Right, botte=| Encoder 3 phase n = 2 (¥ axis encoder feedback signal)
side of stud
©J4-3 A Encoder Z ztase
. Exazmple ¢ waveform) With ICCU revolution seen from load side on
n=1,2 motor shaft
1=L axis
2=M axis
L T 1
A [ I -2.4 to 5V
S SO I D SO g
e b ¢ |
3 ’ [ l 1
B
o —
1 pulse per each
£ I I turn of the encoder.
R : Motor speed [rpm]
Encoder: O0SESK-6-8-108 (5000p/r)
R=—52 __ [sec)
2 x 5000

a,b.c,d-%.'rtllz‘r
TO = T 20 3T
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6. HARDWARE CHECK METHODS
6.2 SETTING AND CHECK PIN

Terminal | Signal Ground Signal, description, waveform
name name termi=al
oJ4=4 U Excoder U phase
nJé-5 v Right, bottom| Ezcoder V phase
side of stud
nJ4-6 Ezcoder W phase
Zxample of waveform) With CCW revolution seen from the load side on
n=l,2 the motor shaft
1=L axis
2=M axis L P i
| |
e U i W ‘s -+
! = 0—~0.5V
e I -i £ ih _i_l —i—k i
' [ A I S I
w L N
1 turn of the
encoder
; |
R: Motor speed [rpm]
- 60
P Rx2
?‘f‘S'h'J‘k"%—Pi%% P
J6-1 1U L axis motor U phase current
J6=2 1 J6-8 L axis motor V phase current
J6-3 20 M axis motor U phase current
J6-4 2v H axis motor V phase current
J6-8 AG Amalog ground
Motor | Current value per 1V Accelezation Deceleraticn
HAO053.13 2.9 AlV Waveform varies depending
23.33 6.1 on the load.
40443 12.7 (Current shows the pesak
80.83 21.2 current.)
100 31.8
Max. current of each motor is equivalent to 1.9V.
J7-1 PS5 2 +5V 4.75 to 5.25V
J7=2 56 J7-2 Coztrol ground
J7-3 P15 J7-6 +15Vv 14.25 to 15.75V
J7-4 N15 -15v =14.25 to -15.75V
J7-6 156 Coztrol ground




6. HARDWARE CHECK METHODS
6.2 SETTING AND CHECK PIN

(2) RF312
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6. HARDWARE CEECK METHODS
6.2 SETTING AND CHECK PIN

Terminal | Signal Ground Signal, description, waveform
name name terminal
aCP-1 A Encoder A phase
nCP-2 B Right, bottem | Encoder B phase
side of srud
aCP-3 Z Eacoder Z phass
Example of waveform) With CCW revolution seen from the shaft side
of the detector
n=1,2
1=L axis
2=M axis T

A R W e . ol
A - 0~0.5V

L To ]
5 i L
R : Motor speed [rpm]
Encoder: OSESK-ET (5000p/r)
R = L [seec]
R x 5000

a, b, c,d--%—‘l‘t-%fT
T0 = T to 3T
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6. ZARDWARE CHECK METHODS
6.2 SETTING AND CHECK PIN

(3) RF332

® ®
1cP1
cp2 %ﬂ 1CP3
2¢CP1 zgils
® ®
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6. HARDWARE CHECK METHODS
6.2 SETTING AND CHECK PIN

Terminal | Signal Ground Signal, description, waveform
name naze terminal
nCPl-1 A Encoder A phase
nCP1-2 B Right, bottom | Encoder B phase
: side of stud
nCPl-3 Z Enceder I phase
Example of waveform) With CCW revolution seen from the shafr side
of the detector
n=1,2
1=L axis
2=M axis T
- H
| - -
- 2.4-5V
8 —t LT Ll s
La b jpc ,dg
I I ] I_' 1
8 e T 1 _
L Tu ;
[ |
R [
R : Motor speed [rpm]
Encoder: OAER-5K-1X(5000p/c)
R-__60 [sec]
R x 5000
a, b, e, d'-}-Tt%—iT
T0 = T to 3T
CP2-1 = o Rectangular wave for resolver excitation
Crz-2 156 Centrel ground
Example of waveform)
n=1,2
by
axis — 2.4~3V
EX —m - 0—0.5Y
L« ]
£ )
aCP3-1 FEL CP3-3 Resolver FB level
n=1,2 Example of Waveform)
1=L axis
2=M axis /\ f
te
i 1
te = 2223
aCP3-2 P15 +15V control power supply 14.25 to 15.75
aCP3-3 156 CP3-3 Control ground
aCP3-4 H15 -15V control power supply -14.25 to -15.75
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7. DETAILS OF SERVO PARAMETER

7. DETAILS OF SERVO PARAMETER

There are 32 servo parameters and the display and setting methods are
different for respective NCs. Refer to respective instruction manuals for

the details.
For the contents of the parameter, see Maintenaznce Manual of servo

amplifier MR-S11.

8. ABSOLUTE POSITION SYSTEM

Concering the absolute position system, refer to Maintenance Manual of MR-
S11 servo amplifier.
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APPENDIX 1

CABLE CONNECTION
APPENDIX 1.1

CABLE DIAGRAM

APPENDIX 1 CABLE CONNECTION

APPENDIX 1.1 CABLE DIAGRAM

Cable diagrams between NC controller, servo amplifier and detector are as
illustrated below.

Refer to paragraph 2.2 for the details of cable specifications and to
Chapter 3 for the wiring connectin of the main circuit.

(1) Standard type (1 micron, motor shaft end detection)

MR-S11-[]-E01 Cable diagram CABLE CLaMP

M1l Detect=z
ezt iy

No.l axis servo
anplifier EA
(MR-S11-{3-E01) zotor

—[] CNIB | @CNK : Ll_l

(Refer =o paragraph
Chaptes I, paragzaph 1.1.4)

M300NC

CABLE CLAMP

| S b
I
@can r!-: CN1A I
L No.2 axis servo !
! azplifier :
-------- I lcNiB !
r L™ !
1 b o e s s <
1
1
1
I
f T 7
i @camu '_i-T :
————— LT LT 1] I
u," Ko.N axis serve E
; smplifier !
1
]
@RF:’A-""E 1
T — J
Part| Cable | Application | Q’ty |Standard | Max. Reference paragraph
No. | name length length for specifications
1 CAM1l | MCP-AMP or 1 Sm
SIF-AMP CABLE 30m
overall
2 CAM1l | AMP-AMP CABLE| N-1 0.5m length Appendix 2
3 RF54 | CABLE END ; § - =
4 CN2K | AMP-ENC CABLE| N-1 S5m 50m

Note (1) N: Total axes number N £ 6. (or N £ 4 with M310 NC)
(2) Example of calculation of overall length of parts No. @, @
cables: With standard length and 6 axes
.1x5x5x0.5=7.5m

A-1




APPENDIX 1

CABLE CONNECTION
APPENDIX 1.1

CABLE DIAGRAM

(2) High accuracy type (submicron, motor shaft end detection)

MR-S11-[_ ]-E33 Cable diagram

Case of high accuracy type No.l axis is shown.

CABLE CLAMP

M300NC [

CABLE CLAMP

igh accuracy detector
v OCAMII No.l axis servo -
]r"\——{] CAlA i lifise j‘ OAERI5K-1X
(MR-S11-C-E33)
I EA
RF33 eaxd v SAReR
; CAIB ] GCN3K I
CK33 J — Ll—l
(Refer to Iparag-raph 3 and
Chapter I, paragraph 1.1.4)
[ S Al |
1
AM11 !
L l_h CN1A 1
o No.2 axis um}
1 azplifier 1
........ [1]cNIB !
r i i
] 1
1 bicaasacessamay al
]
1
1
i
i f‘ ____________ |
I @camn
I..-......--..-..,'_ﬂ CN1A
Ly

T W ]
Part | Cable| Application |Q’ty |Standard | Max. Reference paragraph
No. | name length length for specifications
1 CAM11| MCP-AMP CABLE 1 Sm 30m
overall
2 CAM11| AMP-AMP CABLE | N-1 0.5m length
3 RF54 CABLE END 1 - - Appendix 2
& CN2K | AMP-ENC CABLE N-1 S5m 50m
5 CN33K| AMP-ENC CABLE n Sm 50m
Note (1) N: Total axes number N < 6.

n: Number of axes of high accuracy type

(2)

cables:

Example of calculation of overall length of parts No.
With standard length and 3 axes

0. ®

+es 1 X5+ 0.5x2 =7m
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APPENDIX 1
CABLE CONNECTION
APPENDIX 1.1
CABLE DIAGRAM

(3) Ball screw end detection type (1 micron)

MR-S11-[_]J-E31 Cable diagram

Case of ball screw end detection type No.l axis is shown.

CABLE CLAMP

v TCAMII

= CN1A
M300NC
——{:[ CN1B

Ho.l axis servo CN?I:

a=mplifier
(MR-S11-Z-E3D

RF31 cazd

[t
CN31 I:

ZCAMIL
LR | ICNIA

i

CABLE CLAMP

Dereczex EA
OSESK | moter

"_l BALL

(Raf 5 s
e Ry SCREW

®CNINK | /

L:" Ho.2 axis servo
l‘{‘| ) azplifier f Ball serew end detector
presenses e i OSESKNET
| . J
1
1
I
1 e 7
1 2cavn o i
--------- 11 1CN1A |
|'l No.N axis servol
amplifier I
l1cNiB :
@RF51 — j
Part| Cable| Application | Q’ty| Standard | Max. Reference paragraph
No. | name length length for specifications
1 CAM11 | MCP-AMP CARLE 1 5m 30m
overall
2 CAM11 | AMP-AMP CABLE N-1 0.5m length
3 RF54 CABLE END 1 - - Appendix 2
4 CN2K | AMP-ENC CABLE| N-1 S5m 50m
6 CN2ZNK | AMP-ENC CABLE n S5m 50m

Note (1) N: Total axes number N £ 6.
n: Number of axes of ball screw end detection type.
(2) Example of calculation of overall length of parts No. @. @

cables:

With standard length and 6 axes

.. 1 x5x0.5x5=7.5m
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APPENDIX 1

CABLE CONNECTION

APPENDIX 1.1

CABLE DIAGRAM

(4) Scale F/B type (1 microm)

MR-511-[_J-E31 Cable diagram

Case of 1 micron scale F/B No.l axis is shown.

CABLE CLAMP

CABLE CLAMP

[ OcAMLL CN1A Fo.l axis servo CXN72
. ] ] |l amplifier
SNG (MR-S1L.CE3D)
Dececzoz| HA
RE a QSE3K| motor
_[:[ . 31 card -
X3t ’J— ]—li
(Ref = h 3 and
A e o gy
@CAMII :
_}C“A : . ©CN3IHL
Ho.2 axis servol
l'Ll ph e : Totecface wit
rFe——————— | I | CN1B i (!‘rﬂdgcu_o! scals
i |__r| . manufsctm=er)
: Lvommraa e =
1 Scale for 1 mieron
: =
! [ ——————— =)
L_@CAMII _ rh '
""""" L :_’l CN1A :
1 NHo.H axis serwo|
axplifies ]
1}1CNIB 1
i~ 1
@RF34T Lo mmmme e
Part | Cable| Application | Q’ty | Standard | Max. Reference paragraph
No. | name length length for specifications
1 CAM11 | MCP-AMP CARLE 1 S5m 30m
overall
2 CAM11 | AMP-AMP CABLE N-1 0.5m length
3 RF54 | CABLE END 1 - - Appendix 2
4 CN2K | AMP-ENC CABLE N Sm 50m
7 CN31H | AMP-I/F UNIT n | Manufac- Manufac-
CABLE turer’s turer’s
specifi- specifi-
cations cations
Note (1) N: Total axes number N < 6.
n: Number of axes of scale F/B type.
(2) Example of calculation of overall length of parts No. @, @

cables:

A-4

With standard length and 3 axes
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APPENDIX 1
APPENDIX 1.1

CABLE CONNECTION
CABLE DIAGRAM

(5) High accuracy scale F/B type (Submicron)

MR-S11-[_ J-E33 Cable diagram

Case of high accuracy scale F/B No.l axis is shown.

CABLE CLAMP

i @camMn
| 7=
M300NC ;
—*—+j]CNlB

R

CNl1A

No.l axis serve CN2
amplifier

{MR-S11-0J-E33)

Eigh accuracy detector
OAER2Z5K-1K

\

GCN2K

RF33 card B
CN33 [

JIC

SCAMIL

- amplifier
| 1 CN1B

o)

L

Tttt T T a
4 :
i N
e |
! No.2 axis servo!
,-;—[ amplifier !
i {1CNIB '
= i
b i s e -
r————""7"7"7"7"7"77 |
o
i1leNia
L

I
1
1
Ho.N axis servo |
I
1
!

(Refer to paragrapk 3 and
Czaprer I, paragzaph 1.1.4)

l— GCN3H

Izrerface wmit
(Producrs of scale
manufacTuTer)

Scale for submiccenl

——
——

@RF37 e oo -
Part| Cable| Application | Q’ty | Standard | Max. Reference paragraph
No. | name length length for specifications
1 CAM11 | MCP-AMP CABLE 8 Sm 30m
overall
2 CAM11 | AMP-AMP CABLE| N-1 0.5m length
3 RF54 CABLE END 1 - -
& CNZK j AMP-ENC CABLE N-1 S5m 50m Appendix 2
5 CN33K ' AMP-ENC CABLE n Sm 20m
7 CN31H | AMP-I/F UNIT n | Manufac- Manufac-
CABLE turer’s turer’s
specifi- | specifi-
cations cations
Note (1) N: Total axes number N £ 6.

n: Number of axes of high accuracy scale F/B type.
Example of calculation of overall length of parts No.
With standard length and 3 axes

(2)
cables:

+1x5+2x0.5=

A-5
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APPENDIX 1

CABLE CONNECTION
APPENDIX 1.1

CABLE DIAGRAM

(6) Inductosyn F/B type (1 micron)

MR-511- []J-E31 Cable diagram

Case of Inductosyn F/B type No.l axis is shown.

CABLE CLAMP

CABLE CLAMP

r
v @camit ] , .
[}F‘_I_ CN1A No.l axis se=vo CN2
e
M300NC smplifies
¢ (MR-S11.C3-E31) e -
OSESK| meter | f—
CN1B ",
_{:I RE31 eaxd CN31[ }—ﬁ ECN2K ‘|_I__r—
]
___________ (Refer to paragraph 3 and
J‘lr- _: Chapter I, paragraph 1.1.4)
AMIL 7|
= liena E
[ Fo.2 axis semi
amplifier
M g !
P et ; Tmsparien 1PH
: ;-' H g 100V
i e e e e e | it | —1
: CN2A CN2B CNzC
1 A’D  BOX(MHI:0.001mm/P) CN4 ]
: FrmTTT T T 1 cx14 CNaal t
L _@cAaMil M - i e o g e s ol |
I ceetnd ---LIJ CN1A " /U * SRONGA 13-
i No.¥ axis servol * B x -
1 amslifier ; JMSPI3-5M JMSP13-5F
rj CN1B i @
]
@Rf-'sz/ R 1
- * JMPS13-5M
o
IPAS1
i (MHD
) BL 1 Standa b el
rz| Ca Applicat : rd | Max. Ref
No. | mame® | APPlicacion [Q'ty |Jesedsrd | Max. o |Beferemce paragran INDUCTCSYN
¥ -_—ta
1 | CAMI11 | MCP-AMP CABLE | 1 5= 0z a SCALE | SLIDER
2 | CAMl1 | AMP-AMP CABLE | N-1 | 0.5 length E
3 | RP54 | CABLE END 1 - - Appendix 2 [:-:
4 | CN2K |AMP-ENC CABLE | N 5m 50m g
8 | CN31M | AMP-A/D CABLE| =n 5m 15m
10 A/D POWER CABLE 1 20m [ i Hlana
CIuct.
11 A/D SLIDER CABLE | = 20a | No.Tol3h by oo
tsubishi” Heavy
12 A/D LPA CABLE n 20m wsgs:ory, November
13 IPA-SCALE CABLE n 0.5m
Note (1) N: Total axes number N s 6.

n: Number of axes of inductosyn B/B type.

(2)
cables:

(3)

Example of caleulation of overall lemgth of parts No.
With standard length and 3 axes ®' @

sss 12 5+0.5x (N-1)m

Plug with * mark is an accessory of Inductosyn system.
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APPENDIX 1

CABLE CONNECTION

APPENDIX 1.1

CABLE DIAGRAM

(7) Absolute position detection type (1 micron, motor end detection)

MR-S11-[ }-Z33 Cable diagram

Case of absolute position detection type No.l axis is shown.

I r';

[u TCaMIl |
M300NC 15 i

CABLE CLAMP

! ‘
i
y—

CAlA

|

CAlB

L

Ne.l axis
amplifier
{MR-S11-03-

CABLE CLAMP

Absolute value
detector

[

servo OAERSR-1K
z33) i _]
RF33 card mozoz | [
o 1S, eoNuk _r
CXN33 —J T L

l

(Refer to paragzaph 3 and
Chapter I, paragrzaph 1.1.4)

S T e T =1
icam b !
ol CN1A 1
b o No.2 axis seﬂo;
| anplifier 1
________ TiicNiB |
e Lt ]
] T
1 b e ki
1
1
1
I
i LT i
G
R L N |
LILJ No.N axis servel
amplifier I
Ij—! CNIB |
/ ;J i
IRF54 e s e 4
Part| Cable| Application | Q'ty |Standard | Max. Reference paragraph
No. | name length length for specifications
1 CAM11 | MCP-AMP CABLE 1 Sm 30m
overall
2 CAM1l | AMP-AMP CABLE| N-1 0.5m length
3 RF54 | CABLE END 1 - - Appendix 2
4 CN2K | AMP-ENC CABLE| N-n 5m 50m
5 CN33K| AMP-ENC CABLE n 5m 50m
Note (1) N: Total axes number N < 6.
(2) Calculation of overall length of parts No. @, @) cables:

A-7
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APPENDIX 1

CABLE CONNECTION
APPENDIX 1.1

CABLE DIAGRAM

(8) Absolute position, ball screw end detection type (1 micron)

MR-S11-[ }-233 Cable diagram

Case of absolute position, ball screw end detection type No.l axis is
shown.

CABLE CLAMP CABLE CLAMP
M. @©camm [T LT
[J m L CNIA No.l axis servo CMZ
M3I0INC amplifier -
(MR-S11-0Z 33
I—' wmetor
]CN’IB RF33 card -
I— C!\'SS[
] ifatax S0 yacagzach géég:'w
:azag:aphpi:’f.ill‘ m
| QRS e e S s S i |
S =
zeAMt T ua § BCN3IK 1]_1/
L-:-J R.:po-Jzimfi “m: Absclute value detector
solute T
55 = | OAERSKANET
[ e, § | 1CNIB :
: Lo :
! S —— -
1
1
1
1
: T R R ) 1
ZCaMil 1
balatiiaal com :
,J Ho.H axis servo:
I ier 1
i CN1B :
@RF:e— I ]
Part | Cable | Application | Q’ty |[Standard | Max. Reference paragraph
No. | name length length for specifications
1 CAM11 | MCP-AMP CABLE 1 Sm 30m
overall
2 CAaM11 | AMP-AMP CABLE| N-1 0.5m length
3 RF54 CABLE END - - Appendix 2
4 CN2K | AMP-ENC CABLE N Sm 50m
5 CN33K | AMP-ENC CABLE n Sm 50m
Note (1) N: Total axes number N £ 6.

n: Number of axes of absolute position, ball screw end detection

type.

(2) Calculation of overall length of parts No. ® F @ cables:
l1x5+ (N-1) x 0.5 [m]
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APPENDIX 1

CABLE CONNECTION
APPENDIX 1.1

CABLE DTAGRAM

(9) Standard type (1 micron, motor shaft end detection)
MR-S12- }E01 Cable diagram

Case of high accuracy type No.l axis is shown.

L axis motor

Detectes| HA

USEsK moTtor
- [[‘Iu 0 S o
1., OCwMmil 7] = L= T
J r— Ch14
M300NC — (For motor wire commectionm,

see paragraph 3 and
Chapter I, paragraph 1.1.4)

CABLE CLAMP

MR=-S12—-J—-E0I

CNIB e
CABLE CLAVP RG201 card “c'\‘?[ &
motor
FETTISTS T |
2Can11 e+ | Lf
11 CN1A |
f I {For motor wi;eScﬁectim,
; M R " ,— See paragrap
-——— __{T | CNIB st | Chapter I, paragraph 1.1.4)
Ly d i
I i e i _J
l
e
| 3 i
2CAM1 ria

Part| Cable| Application {Q’ty |Standard | Max. Reference paragraph
No. | name length length for specifications
1 CAM11| MCP-AMP or 1 Sm
SIF-AMP CABLE 30m
overall
2 CAM11 | AMP-AMP CABLE | K-1 0.5m length Appendix 2
3 RF54 | CABLE END g - -
4 CN2K | AMP-ENC CABLE N Sm 50m

Note (1) N: Total axes number N £ 6. (or N £ 4 with M310 NC)
K: Units of servo amplifiers
(2) Example of calculation of overall length of parts No. @O, @
cables: With standard length
... 1 x5+ (K-1) x 0.5 (m)
(3) Following relation must be established: L axis motor capacity 2
M axis motor capacity.
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APPENDIX 1
CABLE CONNECTION
APPENDIX 1.1
CABLE DIAGRAM

(10) High accuracy type (submicron, motor ‘shaft end detection)
MR-S12- }E33 Cable diagram
Case of total axes high accuracy type is shown.

High accuracy detector

L axi
0.@251(-\1)( moz:;:s
"
CABLE CLAMP etia
[’] @OCAM1l r]mu MR—S12-[0—E33
~ L 4 i
wsoosc LU L Ll Gz T
LCN33
r;{ '(For motor “%iesc$GCti°n'
MCN33 see paragra
r RE332 casd [Jz— Chapter I, paragraph 1.1.4)
L:lCNlB High accuracy detector M axis
CABLE CLAMP RGZ01 ecard D:'\ERE?XK-IX moTtor
L A
e s e " motor
2CAM11 et t i
[@c L TONIA : ®CN33K b"
£y MR |
rin =sO :
~——— ] I CN1B (For motor wire commection,
Ly | see paragraph 3 and
| Lo g s s 2 Chapter %x,ﬁpa:ag:aph 1.1.4)
l
|
| T T T T !
AM11 rt I
(oo, s ,]cm |
ot MR-SO |
/,[LI oNIB :
®RF34 R .
Part| Cable| Application |[Q’ty |Standard | Max. Reference paragraph
No. name length length for specifications
1 CAM11 | MCP-AMP or 1 5m
SIF-AMP CABLE 30m
overall
2 CAM11 | AMP-AMP CABLE | K-1 0.5m length
3 RF54 | CABLE END 1 - - Appendix 2
4 CN2K | AMP-ENC CABLE N-n Sm 50m
5 CN33K | AMP-ENC CABLE n S5m 50m

Note (1) N: Total axes number N £ 6. (or N € &4 with M310 NC)
n: Number of axes of high accuracy type.
K: Units of servo amplifier
(2) Example of calculation of overall length of parts No. (:),
cables: With standard length ... 1x 5 + (K-1) x 0.5 (m)
(3) The following relation must be established: L axis motor capacity
2 M axis motor capacity.
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APPENDIX 1

CABLE CONNECTION
APPENDIX 1.1

CABLE DIAGRAM

(11) Ball screw end detection type (1 micron)
MR-S12-{ }E31 Cable diagram

Case of ball screw end detection type No.l, 2 axes is shown.

L axis motor
Il indicates the cable clamp. "

Detecror HA
0SESK| motor
| e, ok
M iR — i
D: — I'cm MR=SIZZOZESLT i g e o] Sy
M300NC 4 LCX31 [ o B 161 X
F l = A
;: MCN31 [ ) ZCN2NK
i i RF312 card ~
i CN1B
MCN2 \— Ball screw end detector
CABLE CLAMP I RG201 card MR OSESKN.ET
o —
i e - SONNK
21 rta N
1 CN1A - : .
Lyd ME-sD | O e e
=3
e 1(NIB '
r Lyd ]
L - J
I
I
| = e
. I
1o . -.'4:] CN1A |
5 MR-SO
<
: |
Mo ;
@RF34 b e oo o 2]
Part| Cable| Application |[Q’'ty |Standard | Max. Reference paragraph
No. | name length length for specifications
1 CAM11| MCP-AMP or 1 5m
SIF-AMP CABLE 30m
overall
2 CAM11| AMP-AMP CABLE K-1 0.5m length
3 RF54 | CABLE END : d - - Appendix 2
4 CN2K | AMP-ENC CABLE N Sm 50m
6 CNZNK| AMP-ENC CABLE n 5m 50m

Note (1) N: Total axes number N < 6.
n: Number of axes of ball screw end detection type.
K: Units of servo amplifiers
(2) Example of calculation of overall length of parts No. C),
cables: With standard length ... 1 x 5 + (K-1) x 0.5 (m)
(3) The following relation must be established: L axis motor capacity
2 M axis motor capacity.
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APPENDIX 1

CABLE CONNECTION
APPENDIX 1.1

CABLE DIAGRAM

(12) Scale F/B type (1 micron)
MR-S12-[ }E31 Cable diagram

Case of scale F/B type No.l, 2 axes is shown.

L axis morer

][ indiecates the cable clamp.

Datecter BA
0SE5K| meter

: LCNz[ l, @CN2K
[ w Tca1 ] MR-S12—-0-£31 ¥
I—{ﬁ CN1A
wooxe  LH T LCN31[ o

— (Refer to paragraph
Chapter L, paragraph 1.1.4)

MCN31|: = @CN31H1

r RF312 ca=d
L CN1B
chz[ i
CABLE CLAMP RG201 eard J ( manufactorer)
= @CN31HL
Scale fer 1 miecron
B
@CcaN11 ria

L4 .
r‘;“l i NR=sD (M axis 1bb:emt§=d i the
prams el Pk et fo the L axie)
l o e e J
|
I
| e 1
12 S I
Lyd |
5 M2-s0O |
; -/[L-cms I
ORFs4 bsrenanearnre J
Part | Cable| Application. |[Q’ty | Standard | Max. Reference paragraph
No. | name length length for specifications
1 CAM11| MCP-AMP or & Sm
SIF-AMP CABLE 30m
overall
2 CAM11| AMP-AMP CABLE | K-1 0.5m length Appendix 2
3 RF54 | CABLE END 1 - =
4 CN2K | AMP-ENC CABLE N 5m 50m
7 CN31H| AMP-I/F UNIT n | Manufac- | Manufac-
CABLE turer’'s turer’s Option
specifi- | specifi- .
cations cations

Note (1) N: Total axes number N £ 6.
n: Number of axes of scale F/B type.
K: Units of servo amplifiers
(2) Example of calculation of overall length of parts No. @D
cables: With standard length ... 1 x 5 + (K-1) x 0.5 {m)
(3) The following relation must be established: L axis motor capacity
2 M axis motor capacity.
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APPENDIX 1

CABLE CONNECTION
APPENDIX 1.1

CABLE DIAGRAM

(13) High accuracy scale F/B type (submicron)
MR-S12-[ | E33 Cable diagram

Case of high accuracy scale F/B type No.l axis is shown.

High accuracy detector

0AER25K-1K L axls wotor
LCN2
I:lu @Ccamil ’:I oy MR=S12-0-E3 :I il
: T i N33K
H300NC A [}: @GN T T
[T : EF152; e HCN%[ (Refer to paragrapk 3 and
CN1B Chapter ]I_P;aparagtapb. 1.1.4)
CABLE CLAWP RG201 cazd M(m[ >®CN31II
s s (|
A s . acturer
@CaM11 ;13 - :
i - Scale £ bzicron
o MR—-5S0O | @onass SNEE =
—— — — = 11(NIB 1
I 1] 1
| T o, S .|
I (M axis abbreviated:
Cable comnecticn is the
l saze as for the L axis)
—————_—— T
> i‘! I
Lot rr;c:m i
%1 MR-s5O |
/'DJ- o8 :
@RF54 I, a
Part | Cable | Application |Q’ty | Standard | Max. Reference paragraph
No. | name length length for specifications
y i CAM11 | MCP-AMP or 1 Sm
SIF-AMP CABLE 30m
overall
2 CAM1l | AMP-AMP CABLE | K-1 0.5m length
Appendix 2
3 RF54 | CABLE END 1 - -
4 CN2K | AMP-ENC CABLE | N-n 5m 50m
5 CN33K | AMP-ENC CABLE n S5m 20m
7 | cN31H | AMP-I/F UNIT n | Manufac- | Manufac-
CABLE turer’s turer’s Option
specifi- | specifi-
cations cations
Note (1) N: Total axes number N £ 6.

n: Number of axes of high accuracy scale F/B type.

K: Units of servo amplifier
(2)

(3)

cables: With standard length

2 M axis motor capacity.

A-13

Example of calculation of overall length for parts No. @D
«ese 1 x5+ (K-1) x 0.5 (m)
The following relation must be established: L axis motor capacity
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APPENDIX 1

CABLE CONNECTION
APPENDIX 1.1

CABLE DIAGRAM

(14) Inductosyn F/B type (1 micron)
MR-S11-[ }E31 Cable diagram

Case of Inductosyn F/B type of micron/P with No. 1, 2 axes is shown.

CABLE CLAMWP

bl (¢

ax i Dﬁ
AMI1 MR—S12—[1—E31
— 1'] - s12—0

M300NC [ i L LCx31 J%

Detector BA

:I RF312 card NCN31 }TJ 0SESK | metex
—1 CN1B A
SCN2K ] T
MCN2 [} =

CABLE CLAMP RG201 card <
(Refer to paragraph 3 and
r—=—-——--—- = _i Chapter I, paragrara l.1.4)
CAM11  ri -
-——-—1® Hoxig :
LI MR-sO - .
r4a B)CN3IM i
g TON | = _1PH
f— -L}JI Cx1B [ 1Y GCnay & " JMSP21-1¢6M 100V
I O e —— _I “ —1 ! i | —
I - 24 | NzB | onee
| The  axts is abbreviazee, (4/D  BOX(MHI:0.001=a/P)CN4 ]
the sase as the L axis. []
i FREE TNt T CN1A_ CN3A | -
@cavi1 i I S (AT i e 1 [ T S 95
s s oy i A * SRCN6AL3-3S
MR-S[] { MPS13. 53 * JMSP13-3F
gy |
1os I ®
@RF3 S J o - JNSP13-5
a -
IPA=1
CN6| (MHI)
z i > . R B .
fart | Gable| Aeelicacion [Q'cy [Srandazd [z = [Refereace paragmas JNSP13-5F
1 | CAMI1 | MCP-AMP CABLE| 1 Sz | 30= INDUCTCSYN
overall -~}
2 | CAM11| AMP-AMP CABLE | K-1 0.5m leagth SCALE |SLIDER
3 | RE54 | CABLE END 1 - - Appendix 2 @ E'
4 | CNZR | AMP-ENC CABLE| N Sm 50m
8 |CN31M| AMP-A/D CABLE| a 5m 152
10 A/D POWER CABLE 1 20 [ ion Mameal
1 A/D SLIDER CABLE | = 202 %QEEEE h:‘_’?ﬁ s
12 A/D LPA CABLE a 20m {.3%1:;::3:7, Hovenber
13 IPA-SCALE CABLE n 0.5z

Hote (1) N: Total axes number N s 6.

n: Number of axes of inductosyn F/B type.
K: Units of servo amplifier

(2) Example of calculation of overall length for parts No. (D), @
cables: With standard lemgth ... 1 x5+ 0.5 x (N-1) m

(3) Plug with * mark is an accessory of Izductosyn system.

(4) The following relarion must be established, L axis motor capacity
z M axis motor capacity.
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APPENDIX 1
CABLE CONNECTION
APPENDIX 1.1

CABLE DIAGRAM

(13) Absolute position detection type (1 micron, motor shaft end detection)

MR-S12-{ ] 733 Cable diagram

Case of absolute position detectica type No. 1, 2 axis is shown.

Absolute value detector [ . io
0£§5K- 1X motor
CABLE CLAWP L e
~— CAM11 [R—3512~11]—Z33
D =2 D e BCN33K T
M300NC LC\33[ =l A
| (For motor wire commection,
hY te 3 ks
RF33Z eaxd W33 [Jﬁ— preE s e )
—[:I CN1B Absolute value detector .
OAER3K-1X g
C*BLE CL{‘-{;D RG201 es=d 2 motor
- EA
= ————.—— —- _1 moTer
\ i N33K j—'
| @can11 42— : ®CN33K ,_"J
L1J I
= MR=8[ I
-r— —— 41.; CN1B | (E:z x;:;:;;zcmazzim.
| Chaprer I, paragraph 1.1.4)
b — J
l
I
| I- ——————— 7
DA 1
LQ&ML s o 1 VENTS !
Lyd |
% MR-SO |
/lj | CN1B i
14 |
(®RF54 bozes J
Part | Cable | Application |Q’'ty |Standard | Max. Reference paragraph
No. name lengt length for specifications
1 CAM11 | MCP-AMP CABLE 1 Sm 30m
overall
2 CAM1l1 | AMP-AMP CABLE | K-1 0.5m length
3 RF54 | CABLE END 1 - - Appendix 2
4 CNZ2K | AMP-ENC CABLE | N-n Sm 50m
5 CN31M | AMP-ENC CABLE n Sm 50m
Note (1) N: Total axes number N € 6. (or N £ 4 with M310 NC)
n: Number of axes of absolute position detection type.
K: Units of servo amplifier
(2) Example of calculation of overall length of parts No. C), C)

(3)

cables:
The following

2 M axis motor capac

1x5+ (K-1) x 0.5 (m)
relation must be established: L axis motor capacity

2

icY.
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CABLE
CABLE

APPENDIX 1
APPENDIX 1.1

CONNECTION
DIAGRAM

(16) Absolute position, ball screw end detection type (1 microm)

MR-S12-{ }233 Cable diagram

Case of absolute position, ball screw end detection type No.l, 2 axes
are shown.

/ otter 1[ EP
B LCN2 ];5__
[ ~ _Ocaul s MR—S12-0O-233 L7
' T | | , 94
oo Lovss[ [
MCN33 }_‘-' oy MG
1] RF332 card ¥ OSE3K| meter
CNiB
L.} : @Cu2k
CABLE CLAMP RG201 eard e [} *_Ll BALL
Qetes 2u puengzagh SCREW
patagmaph 1.1.4)
e |
i
L @car i (N1A | (__ECN33K l]J;
Lyd
e (2 MR-s0 : ¥ Absolete value detector JAERSK-1X-ET
[Ny s | YON33K
| ST (5 ¢
] (M axis abbreviated:
] Cable wire comnectica the
I
1
L_@_CAEI-—J-I-:CNM |
3 I
. MR-S [
[ |JCNIB [
®RF54 o ¥
Part [Cable | Application |Q'ty |Standard | Max. Reference paragraph
No. name length length for specifications
1 CAM11 | MCP-AMP CARBLE 1 5m 30m
overall
2 CAM11 | AMP-AMP CABLE | K-1 0.5m length
3 RF54 | CABLE END 1 - - Appendix 2
4 CN2K | AMP-ENC CABLE N Sm S0m
5 CN31M | AMP-ENC CABLE n Sm 50m
Note (1) N: Total axes number N < 6.

n: Number of axes of absolute position, ball screw end detection

type.

K: Units of servo amplifier

(2)
(3)

cables:

2 M axis motor capacity.

A-16

Example of calculation of overall length of parts No. @. @
l1x5+ (N-1) x 0.5 (m)
The following relation must be established: L axis motor capacity



APPENDIX 2
CABLE SPECIFICATION

APPENDIX 2 CABLE SPECIFICATION

Name Cable specification
CAM11
Continued aM 3k
x gyt W 7
%0 L1 XX L a6
2o £ — 42
27 o= : XX - 027
3¢ t d 3
° : XX : —az
S
Mo : 1 ™ "‘Zg
S5¢ ; = -]
0o : : >0< f : <30
60— t + < 6
3lo : — XX : ! <3l
70 4 v a 7
320 I' : XX ; 32
8o : : o 8
MCP-AMP CABLE ol L+ XX -
9¢ - + a 5
| Uo XX — a34
0o : 7 Q10
CAMI1 of MCP is sot—I— XX LI
connected to lle X 5 <11
CN1A of AMP, - e
7o — XX ) : a37
130 : : a13
38 og—t—i— XX " : a3s
40 T )0( - <19
390 — — a39
150 - : al5
400 — XX - 540
160~ ] + )O( t N a16
41o — +— o4l
170 : : o17
20 : e P ey : 042
180 - : o 18
30 : XX — 043
190 : <12
4o : — XX ]JI ai4
20 - - <20
450 e XXC — 45
zxo————x-x e a2l
460 s e C46
220 — + o2
47 0= ; : )O( : : 47
A}.{P-A..‘{P CABLE - | L s
730 ; s 23
-3c . X)’C e a8
" Ao o —t 324
490 — XX — a9
CN1B of the 250~ e — 25
AMP is con- 300 — XX — a30
nected to CN1A 3 4 o
of the NEXT DRSS
AMP. Metal shell
Cable clamp in shell
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APPENDIX 2
CABLE SPECIFICATION

Cable specification

Name
CAM11
Continued
Langth L
F=v— : =
l [=] ’T i] D “ I u]
| o o
125 50 25
25 pair shield cable N540C292
3M:50 pin female conmecter 3M:3779-A450
Note (1) For the standard length and the maximum
length, see the cable system diagram.

(2) The shape of the left portion of the CAMIl
cable is the same as that of the right
portion

RF54
CABLE END

This connector
is inserted into
CN1B of the last
AMP.

" . |
l © ©
i1 y
i il

3H:50 pin female comnector

40
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APPENDIX 2
CAELE SPECIFICATION

Detector cable

AMP-ENC CABLE (OSE5K/OSE5K-ET)
Name Cable scecification
When the cable lezgth ranges from 7.5 m to 50 m.
14fi side Detector side
CN2K A”PMR“‘ L VS
i R
(CN2K1 - 6) 120 L X : : A Conzector type
130~ < B © }2 comnector
1| 1 =
(CN31R1l - 6) o oC
L > 1 :
.13‘: = i ag o MR-20L5
b o, G s Eousing  MPR-20M01
11 1|l
AMP-ENC CABLE 160 D S OH Coztact MRP-M102
170 = T o ] (Bonda)
18¢c- oK
1
18¢ Ja. _>O<: ] T oL O Caz=cn comnector
100 1 I i
o L XX oT | _Commector MS3108820-295
So- [ 1} P (Japaa Aviatioca Electronics)
T XX 1] X/’ Cla=p  MS3057-12A
[ I q
-2
2 P X 1] N
2 B24.90) 1 1 £ O Cable type
¥ 1 ]
1o : ,—XX : : X F-DPEVSB 12PX0.25Q
(Daiichi Deako)
11 )0( 11
B ] %
50 LT 2\
B2+ 11 ] il
3 ST T 7 ¥ax. L~50n
T T 1
‘20 o= S e —0 N
B24-9 B24.9
When the cable length is less thaz 7.5 =m.
™, 2 P N
spieen  BY e
7o : : 1 : /OR The stucture is the same
5 LD, ©, G X g dpeii b e e
or T=e comnec
1o T T P, B, acd S. Eowever, the
AN
8o ™t — S |le=gth should be L < 7.5 =m.
Spare ——+ XX I—+—Spaze Standard length L = 5 =,
. A F S oON
oa B219
|
Signal name (reference) ::;mm.u
Lezgth L groove
« RFO01 card CNZ - 0SE-5K
1 |GND 14 | P2 1 14
+5 8
2 |+5 15|PZR |] 2 5 15
3 |PBR 16 | PU 3 16
10| PW 10
4 |PB 17 |PUR || 4 17
11| PWR 11
5 |+15 18 | PV 5 el
12| PA 12
6 |+15 19 | FVR || 6 19
13| PAR 13
7 |GND 20 | SG 7 z N541C582
K541C583
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APPENDIX 2
CABLE SPECIFICATION

AMP-ENC CABLE

Name Cable specificztion
CN33K
(CN33K1 - 6) Amplifier side Detector side
HMR-S [ = D
zm‘pl:.fiex: : etector
(CN33R1 - 6) PA 12 : ; S5 ¢ ¥ A
PAR 13 T 7 B
) l 1
PB 4 = — C
11
AMP-ENC CABLE e 3 X X -
PZ 14 t T T 1. F
i ; i
RFBIA 15 Js s e = 2 b H
(R T
RFBIB 17— ::Qﬁ_ _____ _2/\_ L e: ]
RCOS 18 _lJ;:_j: g e Sé; T K
R-COSE 19 1 ”f-_ e L
R-SIN : 1 - M
R-SINE - = u
LA 1 - — T
s zf—Li - v
P15 5 ]l t P
GND 7 s R
B el !
N15 § bt . E
(e X p METE|
£ [
i
e a—a el
Tl | { > ! L
vl oX KLyt
I |
o
X X % Tt
11 | |3
PS5 81" 1 i S
Lo ] + \
SG 20 f N
B24-9 B24.9
Case MR-20L5(Honda) Connector  ¥S3108B22-14S(Japan Aviation
Housing MRP-20MO01 Electronies)
Contact MRP-M102 Clamp MS3057-124A
Cable type Z-DPVVSBS5P/7Px0.25Q
{Daiichi Denko)
of © :
i L |
2 e
Positicming
Length L groove
Stapdard L = 5o, Maximum L = 20 m
NS41C616
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APPENDIX 2

CABLE SPECIFICATION

AMP-ENC CABLE (OSE5KN/OSE5SKN-ET[_JONLY)

Name Cable specification
CN2NK Amplifier zide ~m——— Decector sidecon
PA 12 Lt — A ector type
(CN2NK1 - 6) PAR 13 L XX B |0 comector
(CN2NR1 - 6) PBR 3 XX D | Case MR-20L5
PZ 14 F ;
gZR II: : : XX : : G Housing MRP-20M01
U H Contact MRP-M102
PUR 17 : :_)0<—:: d) (Eczda)
. 7 PV 18 K
PR = i ]
NC CABL PVR 19 : 1 >O<' : 1 L e Ca=non conmector
PW 10 1 -ml 1 M
PWR 11 : l - U Coznector MS3108B22-145
1 :
PI5 S T XX 1T P | camp  MS3057-124
& | [ (J: Aviation
gi?D g ll—)0< 11 R E;z:::m':ics)
ps o |BASN 11 K o Cable type
£ 1
GND 1 ! '_XX_:: F-DPEVSB 12PX0.25Q
1 I_)O(_; : (Daiichi Denko)
1 11
o oo
B2 ! -
= % / ¥ax. L-50=m
6 2o——ter,— A N
B24-8 j—_FG B9

Noze) This cable is used for the 19-piz cozzector type standard encoder
OSE5KN-6-12-108 and the 19-pin cemmector type ball serew mounting
encoder OSESKN-ET1-3-9.52-0 rather than the 17-pin conzector type
encoders OSESK-6-12-108 and OSESR-ET1-3-9.52-0 and the absclute

value encoders QAERSX and QAER25E.

Lengrk L

Signal name (reference)

» RG101l card CN2 - OSE 5KN

1 | GND 14| PZ 1 14
8 |P5 8

2 |P5 - 15/ PZR |2 . 15

3 | PER 16| PU 3 16
10 | PW 10

4 | PB 17| PUR || 4 17
11 | PWR 11

5 |P15 18} BY 5 18
12 | PA 12

& | P15 19/ PYR |16 19
13 | PAR 13

7 | GND 20| SG 7 20

H541C671
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ION

AMP-I/F UNIT CABLE

Name Cable. specification
Amplifier side Scale side
CN31H
Y |
(CN31H1 - CN31H6) | | PA 12© T X)( T 95 U | sl
PAR 13 0— [ | | 06 U, [(X phase)
|
PB 40 II : m( I t 08 U, [(B phase)
PBR 30— L ! |[ —0 1 Uz |(F phase)
AMP-I/F UNIT CABLE PZ 140 ! : m | 1 © 3 Uy [(Z phase)
I _
PZR 150~ ! ! I ] 04 Uy, [(Z phase)
|
GND 10 { ; XX — 010 0Vv{(0oV)
P5 20 1 = : - 012 +5V|(+5V)
GND 70 | i w( : !
- & |
P5 80 i —
S -
r | E-3 |
1 LI
sG ZOCh----L.!—— e e Vg il B B RRT A (Shield)
¥ For 2 scale whick does zot Pin Ho.
require 5 V, these cables (ExEEDZ )
should net be commected. made
Heidenhein
Case MR-20L5
Housing MRP-20MO1 Czble type
Contact MRP-M102 F-DPEVSB 12Px0.25Q
(Daiichi Denko)
° e
Hale f L.I——]E

Signal name (reference)
1 |ewD 14 | Pz
8 |+5
2 |45 . 15| PZR

3 |PBR 16
10
4 |PB 17
11
5 18
12 |PA
6 19
13 |PAR
7 |exp 20 | sG

Hote)

For details of the mate
plug, contact the scale

mzaker.

The cutput capacizy of P5 is 250 mA, max.
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AMP-A/D CABLE

Name

Cable specification

CN31M
(CN31M1 - CN31Ms6)

AMP-A[D CABLE

Amplifier A/D 30X side
side
PA 12 © — )O( — 01 PA
PAR 13 © L1 ! : 0 2 PAR
. I ]
PB 4 O— i I TX}( i T 0 3 PB
PBR 3 © — - : o 4 PBER
PZ 140 L [; °5 Pz
Xx |
PZR 15 © }' I! 0 6 PR
i
GNDI1 o .t ><><—— . I © 7 GND
FS g o ’ Spaze l’
|1 |
I [
| [ ] I
I I
I I
6 20—ttt o s Wl L 510

Note 1) The above wiring is an example of the use of
A/D converter.

Case

Bousing MRP-20M01
Contact MRP-M102

MR-20L5 (Honda)

Cable type
F-DPEVSB 12Px0.28Q
(Daiichi Denko)

Lezgth L

L
Since the mate plug JMSP21-16M
is attached to the inductsyn

Signal name (reference)

system, the plug is not
provided.

» RF3] card CN31

1 GKD 14| PZ
+5
2 45 15| PZR
3 PBR 16
10
4 PB 17
11
3 +15 18
12| PA
6 +15 19
13| PAR
7 GHD 20| SG

CR2 of inductsyan A/D

(1) PA
(3) PB
(5) P2
(7) Gp
(12) TsA
(15) 0E1

(2) PA
(4) PB
(6) PZ
(10) SE
(13) TsB
(16) OE2

Standard L = 5 =
Maximwm L = 20 =




APPENDIX 2
CABLE SPECIFICATION

20-pin Square Connector (Honda)

(1) Connector case MR20LS

18

39.3
1
b ) ® :
ol 81 8
) -~
4 MrR-[L
HONDA

/ Tightezed by hand.

(2) Connector case MR-20L

38.3

o

11
=
-

45

39.8

® ©

MR—[IL
HONDA

(3) Soldering type connector

MR-20M

—

MR-20F

Operaticn space for the
screwd=iver is required.

Soldering type/male connector

Soldering type/femzle connector

32.8 2—2.8¢
27.8 /_—_
" i
Je= 2L L
M [Py o Bl
s ]
w_}f ] JI
(- =)
11

s 27.8 /———2—2.3§
==l
M= Tl
N
———
el B
22.3 11
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CABLE SPECIFICATION

(4) Sclderless type connector

MRP-20MO1

MRP-20F01

Folderless type/male insulator Solderless type/female insulator
' 32. . 32.8 =

'; _}773 2—2.84 e /—,2 2.8

; 7S I B 0

‘O,HJJ(/Q o c:—'oc !G’J,’Pféé

5 = [
To——SF" 1 Jp S l
sai <
=1 | 41 |
Lo = "] =
T 3
g Ui -
== - et
MRP-M102 MRP-F112
Mzle contact Female contact
o L ™
¢ -16.9%%-— !

ra . -{gg%g;;;;3:E}-:EEEE;=‘——--'—————+ {z

: ; 0.3

& B Q \ y, ——= : t 1

* The special solderless tool is required.

The servo amplifier and motor are not provided with the

connectors and cables.
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CABLE SPECIFICATION

Connector for Detector (Japan Aviation Electronics)
(1) Angular plug MS3108B20-28S

1-3/8-18UNEF-2B

Effective
thread length

* Key position of Cannon connector:
motor flange direction

~] =

Il el

)
51

(2) Straight plug MS3106B20-29S

1-1/4-18UNEF-2B 183 1-3/16-18UNEF-2A
= = ol
| ~
-5
‘ 1

Effective thread
length: 9.5

55.6 ;
Safety hole
23.8
10.3

1-3 16-18UNEF-2B 1.6

34.9

- !
e G

e (Maxi== allowable,
__‘I_Li_ cable diameter
The servo amplifier and the motor are not provided with the
connectors and the cables.
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CABLE SPECIFICATION

Connector for Detector (Japan Aviation Electronics)
(4) Angular plug MS3108B22-14S

1-3/8-18UNEF-2B

*
% Positioning ] 18.3

kay groove

i Safety hole

Effectiva
thread length

* Key position of Cannon connector:
motor flange direction

=

(2) Straight plug MS3106B22-14S

1-3/8-18UNEF-2B ,18-3 1-3/16-18UNEF-2A
N -
w| i ~
gl = L &
- [ 1

Effective thread
length: 9.5

55.6

Safety hole

The servo amplifier and the motor are not provided with the
connectors and the cables.
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CABLE SPECIFICATION

Cable Protection Tube

When the effects of noise cannot be prevented or the noise-proof property
is improved, the following metal tube should be selected and the signal
cable should be passed to the tube.

This tube is also used when the cable sheath is cut or abraded by a cutting
chip. 1In addition, on the detector side, the cable clamp MS3057 cannot be
mounted. When the cables are exposed to bending and vibration, the cable
may be broken. As the cable type 0.2 SQ cannot be used, a cable type whose
conductor area is large should be used. The shield cable or the twist
cable should be selected according to the instructions of Mitsubishi.

Application Example of assembling

e [

® ®

#21.5

1-3/16-18UNEF-2B

Table 5-4 Example of selection

Cennectror

@ Tube ' Manufacturer
@ Amplifier side Mounting screw @ Motor detector side
FBA-4 RBC-104 (Straight) Gl6
(PePb wire braid [ RBC-204 (45°) Gle RCC-104-CA2022 Nippon Flex K/K
sheath) REC-304 (90°) Gls
Prica tube Conduit
PA-2 #17 BC-17  (Straighr) thread 15 PDC20-17 Sankei S/S

(FePb sheath)

PSG-17 (Straight) Thread diameter
Hiflex PT #17 PLGC-17 (90°) 226.4 PDC20-17 Daiwa Dengyo K/K
(FePb sheath) PS-17  (Straighr) Thread diameter
226.4 PFl/2
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CABLE SPECIFICATION

Cable Clamps

Mount the earth plate near the servo amplifier, peel the cable sheath, and
press the peelec shield cable to the earth plate using the cable clamp.
When the czble is thin, clamp several cables. For details about
precautions agaizst noise, see 4.1 (9).

o ‘-—rr'z::::f

£

Cable

Cable clamp
(Metal firring A and B) Earth plate

B
H

T
/]
/
Shield cuter sheath

Clamping area view

The earth plate D and cable clamps A and B are supplied by Mitsubishi.

Earth plate (D) external drawing Cable clamp external
drawing
100 -
30 35
=
2400.2 o
1 i -~
| -
e e ———r— |
w3
2 . . -
=~ . &) v
= D 1 U | L_ef 17
2-@5 hole /,____,__ ._.._.......? rJ
mounting hole s |'\ o l I =
\ 24+0.3
3 % 0 30
86+0.3 M4 screw .
+ The earth wizing cabls should be connected berween
the earth plate azd =Ze cabinet earth plate. .
+» Two metal fizting A caz be used.
Metal fitting A| 70
* Screw hole for wiring to
cabinet earth plate Metal fircing B| 45
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CABLE SPECIFICATION

Cable Materials

When the wiring length between the motor and the amplifier is long and the
motor is traveled, high bend resistant cables should be used.

The following table represents the typical types of cables made by
Mitsubishi.

12-paired shielded cable
Model name: F-DPEVSB 12P x 0.2Q

Characteristic of one cable
Q’ty and | Finished Bend
size outer Structure | Conductor Color resistant Remarks
dizmeter resistance - property
(zm2) (=) (q’ty/mm) (obm/i=m)
Approx. 220
12 x 0.2 11.0 40/0.08 100.5 - Black x 10% times
at R200
Paired shield cable with 7 twisted pairs of conducting cables
Model name: F-DPVVSBS 7P x 0.25Q
Characteristic of one cable
'ty and | Fizished Bend
size outer Structure | Conductor Color resistant Remarks
dizzerer resistance - property
(z=m2) (=) (q’ty/mm) (ohm/km)
Apngx. 24
7x 0.2 12.3 26/0.1 107 - Black x 10% times
at R200

Paired shield cable with 7 twisted
non-pairs cables.

Model name: JPVV-SBS-SB 7P x 0.25Q

pairs of conducting cables + bundle of

Characteristic of one eable
Q’ty and | Fizished Bend
size cuter Structure | Conductor Color resistant Remarks
diazeter resistance - Property
(z=2) (=) (g’ty/m) (ohn/ka)
lst Electrical
7=x0.2 13.0 26/0.1 107 - Black Work specifica-
tion -86062
Special shielded cable
Model name: F-DPVVSBS 5P/7p x 0.2SQ
Characteristic of cne cable
Q’ty and | Fizished Bend
size ocuter Structure | Conductor Color resistant Remarks
diazeter resistance - property
(zm2) (=) (q'ty/==) (ohm/km)
12-pair shield
5x 0.2 Apprgx. 40 | cable includ-
7 x 0.2 14.0 26/0.1 93.9 - Black x 10% times | ing S-pair
at R200 shield cable
BRD-NC6265
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Oil Proof Type AC Servo Motor Cable Connectors

For Flexible Conduit (90° angle type)

(Connectors of detector
and motor are provided
as standard specificatiomn.)

HS31064%*=**5(D190)
{Daiichi-Denshi)

or JAQGA**-**5_J1 i
(Japan Aviation Electronics)

Nippoa Flex
connecror

RCC-3#*RL-MS**T
(Nippon Flex)

;__'___

[ Flexible coaduitc |

. -1
Minirum iunar-r:’—'—‘ 4

diazeter VE-++G o=

SR-**G (Kippoca Flex)

The mate coonector (receptacle) mounted on the motor can be used in the standard specification.
The cable side comnector is provided as a special specificarion.

Note:

For motor connector

Plug Nippon Flex Flexible conduit
Servo zator connector
oodel zame
Daiichi Dexshi | Japan Aviatiom Hippon Flex Nippen Flex Minimm in-
Electronics ner diametex
HAO053C HA053C3 RCC-303RL-MS18F | VF-03 SR-03 10.6
EA23C EA23C3 MA3106A18-125 | JAO6A-18-128
HA33C EA33C3 (D150) =J1 RCC-304RL-MS18F | VF-04 SR-04 14.0
EAI3C EA13CB
RCC-306RL-MS18F | VF-06 SR-06 19.0
HALQOC EAs4OCE RCC-304RL-MS22F | VP-04 SR-04 14.0
EABQ0C EAS0CB HS3106A22-235 | JAD6A-22-238
EAL3C EAL3CE (D190) =J1 RCC-306RL-MS22F | VF-06 SR-06 19.0
EAB3C EAS83C3
RCC-308RL-M522F | VF-08 SR-08 24.4
HA100C EAlOOC3 RCC-304RL-MS24F | VF-04 SR-04 14.0
HA103C EAL03C3| MS3106A24-10S | JADGA-24-108
BA200C EA200C3 (D190) =J1 RCC-306RL-MS24F | VF-06 SR-06 19.0
HAZ03C EA203C3
HA300C EA300C3 RCC-308RL-MS24F | VF-08 SR-08 24.4
For brake cable
HAOS53CB - 33C3 MS3106A1CSL JADBA-10SL-4S | RCC-302RL-MS10F | VF-02 SR-02 8.3
EA100CB - 300C3 =48 (D190) -J1
For detector cable
MS3106A20-255 | JAO6A-20-29S RCC-304RL-MS20F | VF-04 SR-04 14.0
Encoder (D190) =-J1
RCC-306RL-MS20F | VF-06 SR-06 19.0
RCC-304RL-MS22F | VF-04 SR-04 14.0
Absolute value | MS3106422-145 | JAD6A-22Z-143
encoder (D1%0) =J1 RCC-306RL-MS22F | VF-06 SR-06 19.0
RCC-308RL-MS522F | VF-08 SR-08 24.4




APPENDIX 2
CABLE SPECIFICATION

For Flexible Conduit (Straight type)

Note: The mate comnector (receptacle) mounted on the motor can be used as the standard specificationm.

MS31064%*-**5(D190)
(Daiichi-Denshi)
or JAQSA**-**5-J1
(Japan Aviation Electreonicss)

Flexible conduit

VE-**G oz

SR-**G (Nippoa Flex)

Nippon Flex m
%i connector
Q
£ RCC-1**RL-MS**F
Bopliv (Hippon Flex)
E o
R
- B . |
3 F=3i
T T Lo
,rl ! - 1 I
gt - o
Y11 = PR

(Connecrors of detector
and motor are provided
as standard specification.)

The cable side connector is provided with a special specificatien.

For motor conmnector

For

For

Plug Nippon Flex Flexible cozdzic
Servo motor connector
model name
Daiichi Denshi | Japan Aviatiocn Nippon Flex Nippeoa Flex Moimm in-
Electronis zes dizmetern
EADS3C EHAOQ53C2 RCC-103RL-MS18F | VE-03 | SR-03 10.6
EAI13C [EHAI3CB MS3106A18-12S | JAOGA-18-125
BA23C EA23C3 (D1%0) =J1 RCC-104RL-MS18F | VF-04 | SR-04 14.0
EA33C EA33CB
RCC-106RL-MS18F | VF-06 | SR-06 19.0
EA4OC EHA4OCB RCC-104RL-MS22F | VE-04 | SR-04 14.0
EABOC HABOCE MS3106422-235 | JAO6A-22-235
EA43C EA43C3 ({D190) =J1 RCC-106RL-MS22F | VF-06 | SR-06 19.0
EAB3C [EHAB3C3
RCC-108RL-MS22F | VF-08 | 5R-08 245
E4Al00C HALOOCE RCC-104RL-MS24F | VF-04 | SR-04 14.0
EAIO3C EHAIO3CB| MS3106A24-10S | JAOBA-24-105
EAZ00C EHA200C3 (D190) =J1 RCC-106RL-MS24F | VE-06 | SR-06 19.0
EA203C HA203CB
HA300C [EA300C3 RCC-108BRL-MS24F | VF-08 | SR-08 24.5
brake cable
EA053C3 - 33C3 MS3106A10SL-4S} JAO6A-10SL-4S | RCC-102RL-MS10F | VF-02 | SR-02 8.3
EA100C3 - 300CB (D190) =J1
detector cable
MS3106A20-295 | JAO6A-20-295 RCC-104RL-MS20F | VF-04 | SR-04 14.0
Encoder (D190) =J1
RCC-106RL-MS20F | VFP-06 | SR-06 19.0
RCC-104RL-MS22F | VF-04 | SR-04 14.0
Absolute valve | MS3106A22-145 | JAO6A-22-145
encoder (D190) -J1 RCC-106RL-MS22F | VF-06 | SR-06 15.0
RCC-108RL-MS22F | VF-08 | SR-08 24 .4
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APPENDIX 3 MAIN CIRCUIT STRUCTURE
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APPENDIX 3

Power Card (RG10/11) Layout
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A-34



APPENDIX 4
CHECKING MINIMUM ACCELERATION/
DECELERATION TIME CONSTANT

APPENDIX 4 CHECKING MINIMUM ACCELERATION/
DECELERATION TIME CONSTANT

When the machine is accelerated or decelerated, because the motor output
torque is restricted by the motor and the amplifier, the motor should be
operated at the specified time constant or a higher time constant.

When the time constant is too small, the error between the commanded value
arlxd the machine position becomas too large, resulting in an excessive error
alarm.

(1) Checking minimum acceleration/deceleration time constant

The minimum acceleration/deceleration time constant is checked in
accordance with the following chart, in the specified order:

Amplifier tType

AN i

(4) | ()

* (6) . Minirmm zcceleration/
deceleraticon time constant

(3)

Load inertia 7/

Motor type

Hotor speed
(1)

&
!

I) Determine the motor speeds in the rapid traverse speed and the
cutting feed speed.

II) Select the motor type at (2).

II) Select the load inertia at (3).

V) Select the inertiaz at (3).

V) Select the exponential function command or linear acceleration
command and semi-closed type, closed type, or dual feedback type.

VL) (6) becomes the minimum acceleration/deceleration time constant.
When the machine is actually operated, a value larger than the
above value should be set.

A-35



APPENDIX &
CHECKING MINIMUM ACCELERATION/
DECELERATION TIME CONSTANT

MR.S100 \MRSE0\ MR.s40

MR-5 200

N
%300

!
|
1
1
|

Mi=i=— gczeleration/deceleration
tize constast (sec)

0.02 G.04 0.06 0.08 0.1 0.1z 0.14 0.16 0.i8 0.2

\'—'—""‘ HA40
—— HA80

\ T HA100

fa )

2

x HAZ00

\'\ HA300

2000 rpm

1000

Motor speed
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APPENDIX 5 CHECKING POSITIONING REPEATABILITY

Since the motor generates regeneration energy while it is decelerated, the
regeneration energy is consumed by a resistor built in the amplifier or an
external regeneration resistor.

In a machine where the vertical axis is unbalanced, since the regeneration
energy is large, the positioning repeatability is limited. It should be
checked as follows:

(1) Checking the positioning repeatability

The positioning repeatability is performed in the order of the
following chart.

J (load imertia Jp, + wotor inertia Ju) W (unbalance weight (kg))

—®

(d)

@ Calculate the total value J, where the load inertia converted into
motor shaft, and the motor_ inertia to be used, are added.
Obtain the motor speed N in the rapid traverse state.
Obtain the intersection of the extended line of and (2 and
the line (c).
Obtain the unbalance weight W @ of the vertical axis.
Obtain the moving stroke (maximum value) h of the yertical axis.
® Obtain the intersection of the extended line of and and
the line (d).
@ Connect (35 and @) where the intersection of the axes n, and n,
becomes the value of the repeatability (times/min).

where
n,: Repeatability of resistor built in MR-S1 amplifier
n,: Repeatability where an external regeneration option resistor is
connected.

(Note 1) The above repeatability n, and n, are restricted to n;, n, = F/h
times/min or less due to the rapid traverse speed F mm/min and
the moving stroke (maximum value) h mm of the vertical axis.

Speed Area of shaded section

[ = Movement amount per rotatica
Tize
Single eycle /

A-37



APPENDIX 5
CHEZCKING POSITIONING
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(2) Computation graphs (J = 0 - 0.56 kg.cm.sec?)
S E g g 8 & &8 s
o

—
p —
T

o~ =
LA B BN A i B S L RIS S B B e e m

W(kg)

Scan

RS2 S w - = o il

P ErER T i i ik + - =

oW - ™ o el «© © - =
= ) o

I+ Iy (kg -omesec?)
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REPZATABILITY

(3) Computation graphs (J = 0 - 0.28 kg.cm.sec?)

-11100

E g8 & 8 3 8 s
=&

B iy R TN ST T

=1 300
=1 200

—

Wkg)

(d)

e o (= o
28 = =1 PROESs B2 - @ = © -
Lt b lsataaa o b ey 1 ! ! 1 ]
L) 1) LI 2] i 1] ] L) i -
= = -

Jo 4 Ju (kg remsec®)
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(4) Check method using calculation formula.
Check the positioning repeatability using the following formula.

n = 120.-Wg
g, (2zN 42 , . g
100 " ‘60 )F "8tV 835 08
where n : Positioning repeatability (times/min)
J : Inertia converted into motor shaft (kge.cme.sec?)
J=J + Jy
J.: Load inertia converted into motor shaft(kg.cm.sec?)
Jy: Motor rotor inertia (kge.cme.sec?)
N : Motor speed (rpm)
g : 9.8 m/sec?
W : Unbalance weight (kg)
When the frictional force is applied upward:
W=W-W
where W,: Total weight of unbalance section (kg)
h : Total stroke of vertical axis (mm)
Wy : Amount of regeneratioca resistance allowable heat genera-
tion (W)
When a resistance built in the MR-S amplifier is used:
Wy=75W
When a regeneration option resistance is provided: W;=250W
Allowable heat dissipation (W)
Amplifier
Built-in resistance | Optional resistance
MR-S11 amplifier 140
MR-S12 amplifier 150
MR-S1 (83 or less) 100
250
MR-S1 (100 or more) 140
MR-S2 (80A or less) 100
MR-52 (100B or more) 140
(Unit: W)
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REPEATABILITY

(5) External view of regeneration option resistance

$4.3X2
(#5.5x2)

A
T

e

c ' g
~ - —
SN I G
£ 1 - | 1
287 (309) 6
306 (335) (9?:2}
' (40)
* The value in parentheses is the external dimensions of 7 kW option
GZG 300 W, 20 OHM.
(Unit: mm)
Resistance model |Rating power | Resistance Remarks
GZG 200W390HNK 200W 390
GZ2G 200W200HM 200W 200 Standard for 7 kW
G2G 300W200HM 300W 200 Option for 7 kW




APPENDIX 6
CALCULATING COASTING AMOUNT IN
EMERGENCY STOP

APPENDIX 6 CALCULATING COASTING AMOUNT IN
EMERGENCY STOP

When the system detects an abnormality, the motor of the machine is stopped
by & dynamic brake. The coasting amount of the machine can be obtained by

the following formula.

3

L = S0 X 10° 10,03 + (aN2 + B) (1 + J1) x 1.1)

60 Jy
where
L., :Coasting amount of machine (zm)
Em : Feed speed (rapid traverse) (m/min)
N : Motor speed (maximum speed) (rpm)
A :Coefficient (see the following table)
B :Coefficient (ditto)
J, :Load inertia converted into motor shaft (kgecm.S2)
Jy :Motor shaft rotor inertial (kg.cm.52)

Motor inertizl Coefficients
Motor model Jy (kg.cm.S2)
A B
HA053 1.88 x 10°* 0.86 x 1010 2.14 x 107
HA13 3.65 x 107 1.02 x 10°¥ 1.22 x 10°*
HA23 0.001 1.84 x 10710 1.06 x 1072
HA33 0.002 2.57 x 10™W 0.86 x 10
HA4O 0.01 20.8 x 10°% 2:18 = 10%
HA43 0.01 7.9 x 10710 1.85 x 107
HA80 0.02 17.7 x 10°¥ 0.98 x 102
HA83 0.02 14.4 x 10710 1.26 x 102
HA100 0.07 48.2 x 101 1.67 x 102
HA103 0.07 38.7 x 1071° 2.78 x 1072
HA200 0.134 26.6 x 10710 2.27 x 10
HA203 0.134 12.5 x 10710 5.01 x 102
HA300 0.196 17.2 % 107 3.11. x 10°*
HA700 0.259 s 50 B0 2 o o 3.59 % 10
HAS00 0.325 13.5 x 10°¥ 4.26 x 1072

Note: L., deviates for + 10X depending on the induced voltage
coefficient.
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APPENDIX 7
SERVO MOTCX SPECIFICATIONS

APPENDIX 7 SERVO MOTOR SPECIFICATIONS

(2000 rpm SPECIFICATION)

1 Hotor Type EA4O . EABO Halo0 HA200 HAZO0O i HATCQ EAS00
Tem
Rating cuspur W 0.5 1.0 2.0 3.5 4.5 | 7 9
Hotor =
charac- Rating torgue kges 26.4 48.7 97.4 170 219 | 341 438
teristics
Stall torgue kgen 30 &0 140 230 380 | 500 600
Maxi== torgue witk kgen 144 284 432 608 888 | 1215 1570
anplifier connected |
Maxi=m= speed -] 2000
Ja kgems? | 0.010 0.020 0.070 0.134 0.196 | 0.259 | 0.325
Withou:s braks =
Hotor 6% kgea? | 39.2 78.4 274 525 768 | 1015 1274
inerzis :
Ja kgmz 0.011 0.021 0.074 0.138 0.200 | 0.283 0.329
With braka ~
60?2 xge=? | 41.9 81.1 291 542 785 | 1032 1291
Weigks Withez=t kraks kg 8 12 21 32 &3 | 5% 75
(ineluding
detactor) | With brska kg 10 14 27 a8 45 | £2 81
Ther=al protecstor Provided
Shaft zh-gugh-kale sec- Provided Provided/not provided ! Provided
rion cil seal (selectable) l
Equipped
parta Electzc=agneTic bzake DC24V 15% 60kge= DC24V 25w Ii0kges
Cable coozector Canon cczmector i Te==i=a® box
Motor shaft e=d detector Detector model pazms should be specified {selectaile).
Allowzble shaft ezd radizl load kg 40 210
Operazizg envirom=e=zt Asbiezt tecperature: 0 to 40°C, free from oil i=d wates,
no condezsatiem
(3000 rpm SPECIFICATION)
Mozor Type EA0S3 EA13 EA23 HA33 EA43 Easz | Eaos| Ea203
Iten 1
i Ratizg cutpes kW 0.05 0.1 0.18 0.3 0.5 1.0 “ 2.0 3.5
-otor
charac- Raring tooque kgez 1.83 3.25 5.8 9.7 16.3 32.5 65 114
teristics
Stall tsoque kgen 2.5 5 7 12 30 &2 140 230
Maxiz= torgue witk kgez 6.0 1z 22 34 103 158 408 564
a=plifier comnected
Yaxi==z speed t3-- 3000
Jm ksmz 1.88 . 3.65 0.001 0.002 Q.01 0.02 0.07 0.134
Without brake x10-4 =104
Moter 602 kge=? | 0.74 1.43 3.92 7.84 35.2 8.4 | 274 525
inertis .
Je Egmxz 2.04 3.81 0.0011 0.0021 0.011 0.C22 0.074 0.138
With brazke x10~% x10—%
602 kge=? | 0.80 1.49 4.45 8.37 41.9 811 | 291 542
Wedght Withou:z braks kg 1.1 1.5 3.5 4.5 8 1z | o2 3z
{ineludin; i
detector) | With brake kg 1.6 2.0 4.5 5.5 10 1% I 7 38
Ther=al protector Provided
Shafs sircugh-hole sec- Provided Kot provided
ticz ¢il seal
Equipped =
parts Eleczrocagnetic brake DC24V 5.2V 4kgem DC24V 7.4W Skgem | DC247 15W 6Ckge= | DC24V 25W 300kge=
Cable ccmzector Canocn comnecteor
Decector model name
Motor skafr end datector |need not be Detector model name skoo"Z be spezified (selectablel.
specified.
Allowable shafr end radizl load kg 8 20 l 40 210
Opsrating soviromeszt Asbient temperature: 0 to 40°C, fres from coil a=d wazes, o ccdeasatiocm.
1o condensation

Fota (1) Motors me: listed in the table are special specification models.
(2) The motor aad the motor shaft end detectcr should be separately specified. Ecwever, tiey should be comnected by
Mitsubis:i., The user should not comnnect and/or modify them.
(3) The directzionsl relationship of motor Cazmon connector and motor shaft end detector Caz=ec= should be in
accord with the requiresents of paragrazk 3.1.
(4) The motes is not provided with wiring side plugs spd cablaes.
(5) For detailed data of motors with elect-cmagzetic braks, see 1.2.2.
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DETECTOR SPECIFICATIONS

HA motor main specification

Maxirmum speed 2000 rp= 3000 rpm
¥stor model HA4Q HAlOO EA700 HAQS3 HA23 HA43 HA103
HABO HA200 EA900 HAL3 BA33 HAB3 BA203
Item BA3DO
Presence o o] o o ] o o
0il seal
Absexce x =] x x x x o
Stzaight shafec A o (=] o o A o
Shaft end
Tapar skafe o X x x [} o x
Electro- Presence o o o o] <] o =]
magnetic
brake Absence o o] o o o o o]
Connecticn Caz=on comnector o o ® o c o o
type
£ Ter=inal box A A o x X a A

O : Standard szoduct

Hote: When the oil-r=oofness
the mortor wit®: oil seal.
connector (see II 2.2.3).

4 : Special product

is required, it is necessary to specify the Cannon connector type and
Iog the eable mating cngactor? useyr_he Nippon Flex oil-proo

APPENDIX 8 DETECTOR SPECIFICATIONS

X 3 Ho specification

Maxdi=mn
Item Trpe Model :pn;l Power Datactor output Application type of output sigmals
PR
Motor shafr | Stamdswd | OSEST-5-12-108 3000 DC5Y A phsse, B phase Hachize position datection
and detec= eacodar +0.25V | 5000 P/R (afcer 4 times wmleiplicsrion, 20000 P/R)
toT 0SESIS-6-12-108 -0.5V
Z ghase 1 P/R Zero point indexing
U ghase, V phase Motor magnetic polaricy detectica
¥ phase 2 P/R
EA0S2/13 3000 A se, B phase Machina position detection
Eneodas bulls +0.25V | 2500 P/R (afrer 4 times mulciplication, 20000 PJ/R)
iz ==z 0.5V
Z phase 1 P/R Zero point indexing
U phase, V phase Motor magnetic polarzity
¥ phase 2 P/R
Ulz=z OAERZSE-1 1200 Desv szsggan. B phase Machins position decection
accurate z-3-3-108 +0.25V 0 PIR (after & tinmes multiplicaticm, 10000 PfR)
ezcoder =0.5V T
2?:;%? Z phase 1 PR Zaro pelat izdexing
: 1 x resclver Motor magnetic polacity detection
Abscluze | OAERSZ-] 3000 Desv A phase, B phass Maching positicn detsction
valua x=3-3-108 +0.25V | 5000 P/R (after & times multiplicacion, 20000 P/R)
sncoder =0.57V
Z phase 1 P/R Zero peint indexing
1 x resolver Motor magnetic polarirty datection,
absolute value detection
LA phase, LB Absolute valus of several rotatien
vk (Max. 32000 rev)
Ball scraw | Encoder OSESIY-ET -3~ 3000 DCsv m‘.‘ B phase Machine posicien detection
end detec- -9.52-0 : 3.? P/R (after 4 times multiplicaticn, 20000 P/R)
Tor .
Z phase 1 P/R Zaro point indexing
. Absolose | OAERSX-lx- 3000 DCSV i s, B phase Machine position detectiocn
value ET -3-9.52-0 +0.25V BIR (after & vimes muleiplicatiom, 20000 P/R)
sncoder -0.5V
2 phase 1 P/R Zero peint indexing
1 x rasolver Absoluts valus detectiom
LA phase, LB ghu- Absoluze value of several zotatica
12 (Max. 22000 rev)
Inductosyn asystez (refermnca) 30 S: A phase, B phase Machine position detection
« Made by H:I{.:;ﬂbilﬂ. Heavy Indzstry n/uin lﬁnv 0.004 =/F (after & times multiplication, 0.001 =/P?)
Sae note .

+ Instruction Masual He.I-134
(Novambar 1985)

I phase 2 m=/P

Zero point indexing (grid wideh = 2 =)

Hote (1) For tha performance =f the servo system, sea paragraph 1.2.
{2) When the deteczor is exposed to oil andfor water, a special
(3) The dateczos is not —=vided with plugs and cables om the wi
S0CTOSTN, IPA {ome preamplifier/axis), A/D comverter (rasolusicm: 1/2000, 1 %o 3 axis trpel,

(4) Inductosyz system =

ficx
:f:;iltd..:m

For

sbould be msed. ;
tails, see III paragraph 2.2.3.

sccessosies (plugs, esz. o= wiring side) should be purchased from the maker.
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APPENDIX 9

SERVO AMPLIFIER SPECIFICATIONS

APPENDIX 9 SERVO AMPLIFIER SPECIFICATIONS (MR-S11)

Iten Unit | MR-S11| MR-S11] MR-S11| MR-S11| MR-S11| MR-S1l| MR-S1l | MR-S11| MR-S11

=33 =40 -80 -100 =103 =200 =300 =700 =900

Applicable motor HA HA MR-S11 |EHAlO0 |HAIO3 |[EA200 |EA 700 |HAS00
23/33 | 40f43 | -80/83 203/30

Curpur voltage Vrms 155

Continuous output current | Arms 2.2 10 15 22 22 a7 47 56

Maxizum output cursrent Arms 7.1 17 28 42 57 57 85 113 144

Maxirum cutput torque 22/39 | 144/ 206/ 428 410 609 569/ 1220 1570

(when comnected with kgecm 103 198 892

amplifier)

Contreol method - Sime wave PWM system

Main circuit methed - Transistor inverter

Braking - Regeneration brake and dynamic brake (in emergency stop state)

Allowable load inertia - Egual to or less than 2.5 times motor inertia

Allowable eavircaozantal °c 0° e 55°C

temperature

Allowable envircomental i 90Z or less (no condensaticm)

relative humidity

Storage temperature °C =15°C to 70°C

Storage relative humidity | I 90 or less

Atmosphere - No harmful gas or dust
5 to 10 Hz, amplitude 2.5 mm

Allowable wibratien G 10 zo 30 Hz, 1G
30 minutes for each of X, Y, and Z directicns

Allowable shock G Acceleration: 5G for 10 to 12 =S

Maxicum heat gezeration v See paragraph 1.3.

Weight kg 11 11 11 11 11.5 11.5 11.5 18 25

Power capacity kVA | See paragraph l.5.

Allowable power voltage v 200/220V +10% -151 3-phases

Torgue lizmit range z 0 o 1002

Position loop gai=n sec~! | 10 to 100 sec”!

Note (l): For details of the regenmeration resistance, see paragraph 3.2
The regeneration cesistors of MR-S11-700/900 are separately provided.
For details, see paragraph 3.2.2.
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SERVO AMPLIFIER SPECIFICATIONS

Specifications of servo amplifier (MR-S12)

Icen Unit |MR-S12} MR-512| MR-S12 MR-512-80B MR-S12 MR-512-100B MR-S12
-134 =334 -404 -804 -1004
Applicable motor EA Ha EA4O EABO BA4O EABO EALQOD EABO | HAlOO
053/13] 23/33
Output voltage Vras 155
Continucus output current | Arms 1.1 2.2 10 10 10 10 15 10 15
Maximum cutput curre=t Arms 3.3 7.1 17 28 17 28 42 28 42
Max. output torgue
(Vhen connected with kgeem | 6/12 | 22/39 144 260 144 260 428 260 428
amplifier)
Control method - Sine wave PWM system
Main circuit methed - Traznsistor inverter
Braking - Regenerative brake and dynamic brake (at emergency stop)
Allowable load inercia - 2.5 tizes or less of motor imertia
Allowable envirommenzal °c 0°C to 55°C
temperature
Allowable envircnmezzal z 902 or less (condenmsation mot permissible)
relative humidicy
Storage temperature L =50°C to -70°C
Storage relative hu=idity i 907 or less
Atmosphere - Free from toxic gas, dust
5 to 10 Hz Amplitude 2.5 mm
Allowable vibration G 10 te 20 Hz 16
30 min for each direction of X, Y or Z
Allowable shock G Aceelezation 5G, 10 to 12 mS
Maximum heat genmeration u See paragraph l.5.
Weight kg 10
Power capacity kVA | See paragraph 1.5.
Allowable power wvoltage v 200/220V +10% -15I 3 phases
Torque limit range I |0 to l00Z
Position loop gain see™l | 10 to 100 sec-l

Note (1) For details of regenerative resistor, refer to paragraph 3.2,

A-46




HISTORY OF PAST REVISIONS/AMENDMENTS

Suffix

Month/Year

Revision or amendment

Jan., 1990

(1)
(2)
(3)

*MR-512 Maintenance Manual®” was added to
*"MR-511 Maintenance Manual®.

The description of the servo amplifier
maximum output torque was changed.

Other errors were corrected.

June, 1990

(1)

(2)
(3)

(%)

A troubleshooting against alarm of power ON
timing failure of a detector which requires

a external power supply was added to 4.2.1(9)
*Alarm No.21l No Signal 2* of 4.2 "Trouble-
shooting™®.

An encoder Z phase waveform of the RG101l card
was corrected in the "6 H/W Check Method®.
The description of allowable heat dissipation
of a regeneration resister was revised in
Appendix 5 "Checking Repetitive Positioning
Frequency".

Other errors were corrected.
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