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LAUTION

This Manual is published to assist experienced personnel on the operation, maintenance
and/or programming of Mazak machine tools.

All Mazak machine tools are engineered with a number of safety devices to protect
personnel and equipment from injury or damage. Operators should not, however, rely
solely upon these safefy devices, but should operate the machine only after fully
understanding what special precautions to take by reading the following documentation
thoroughly.

Do not attempt to operate or perform maintenance / repair on the machine without a
thorough understanding of the actions about to be taken. If any question exists, contact
the nearest Mazak service center for assistance.

Certain covers, doors or safety guards may be open or removed to more clearly show
machine components. These itemns must be in place before operating the machine.
Failure to comply with this instruction may result in serious personal injury or damage to
the machine tool.

This manual was considered complete and accurate at the time of publication, however,
due to our desire to constantly improve the quality and specification of all Mazak
products, it is subject to change or modification.




Notes:
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Cautionary Instructions

1-1. Definitions and symbols
1} [&WW@, :  This indicates a danger which may cause death or serious injury if
' not avoided. }
2) {& CAUTIONl » This indicates a danger which may cause slight to rather serious

injuries if not avoided. And, it also indicates a danger which may

cause physical damages.

1-2. [ A\ WARNING |

n

2)

4)

5)

6)

T

8}

Avoid using AR series in a location where corrosive or explosive gas is present.

When a danger is anticipated from rotating of the servo actuator, proper protective measures

must be implemented.

For preventing electrical shock, power must be cut off during installation, removal or wiring

operations.

For preventing electrical shock and malfunction, protective conductor terminal®* en L1, L2 and
L3 terminal side on the servo controller front panel terminal board must be grounded at least in
Class 3 (100 ohms or less, 1.6 mm diameter minimum) grounding and with single-point
grounding,

The grounding wire should be 40 mm or more longer than power line of L1, L2 and L3.

(Specification for equipment to be certified by TUV)

For pfeventing electrical shock, grounding terminal of the servo actuator must be connected to
the protective conductor terminal on the side of motor power line connecting terminals U, V and
W that are installed on the servo controller front panel terminal board.

Grounding wire should be 40 mm or mare longer than power line of U, V and W. (Specification

for equipment to be certified by TUV.)

Installation, disassembly, removal or transportation of the servo actuator should be done in such

manner that a danger by its falling off is avoided.

For preventing electric shock, the terminal board on the servo controller front panel should be

used only after terminal board cover is installed to it.

For preventing electric shock, power for holding brake, input/output power and input/output
signal must have reinlorced insulation {primary and secondary} (SELV). (Speciflication for

equipment to be certified by TUV.)



9}

For certain Lime after the power is turned off, the controller is charged with high veltage. Make
sure CHARGE LED is off before starting a work.
Do not touch terminals on the terminal board nor inside of the controlier until CHARGE LED

goes off._k

[/

10) This product uses battery.

Pay attention to handling of the battery,
Improper handling may cause burst, firing or burn. Such handling has a danger of getting the

battery contents into your eyes, too.

(D Do not heat battery up to 100°C or more. Also, aveid throw it into fire. (Such actions could
cause a danger ol burst, firing or burn.)

@ Do not try to disassemble. (Battery contents might get inte your eyes.)

(3 Do nolcharge. (Ithas a danger of burst or leaked fluid getting into your eyes.)

11) At an emergency stop, the servo controller power (terminals LI, L2 and L3} must be cut off se

that the servo actuator is securely stopped.

1-3. [ A\ CAUTION|

n

2)

For preventing burn, de not touch servo actuator and serve controller heat sink or regenerative
resistor during operation and for certain time alter the power has been cut off. When it is needed

to touch them, do so alter protective measures have been impiemented.

Observe following instructions, otherwise the servo actuator or servo controller might be

damaged.

() Do not connect power directly to the serve actuator U, ¥V and W terminals,
It may burn the servo actuator.

@ Do not give shock to the servo actuater, for example by a hammer.
Encoder inside the servo actuator might be damaged.

@ Do not connect power to U, V and W terminals on the servo controller terminal board.

@ When conducting voltage withstand test or megger test, remove all terminals on the servo
contr_o—ller terminal board and connectors before the test so that the Lest voltage may not be
applied to the servo controller.

® Avoid using the servo actuatar and the servo controller in an improper combination.

& Make sure the servo actuator is not directly exposed to from oil or water drift.
Make sure water or oil does not enter into the servo actuator via its lead wire,
Install the servo actuator such that the connector faces downward. Wiring should he done
[rom lower position.

(D The servo actuater and servo controller must be used only under the specified using

environment,



1. Specifications for AR series VIGO SERVO

1-1. BasicStructure

# AR seriesconsists of a and [Servo contro]ler.J

'y

Servo actuator Servo controller

Speed reducer

4 ARseries

Servo actuator

1 Customer’s
- circuit
i} NC/PC
Command
data

Servo eontroller

.. One servo actuator necessitates one servo driver / controller.
* o Select an incremental encoder or an absolute value type encoder as position detector.

¢ Connection cable for each device is not included in our supplies.



1-2. Indications of Models
1-2-1. Servo actuator

AR135A128 BAO-X

Series name ——, L Spectal
specifications

Frame number
* See the specification

Options

table {page 1-4)

. 0 | No

Type indications

! T | TUV certified equipment
* See the diagram below:

— T fth d
Reduction gear ratio Ybes o7 the encoder
* See the specification table A | Abselute encoder
{pages 1-4} I [ Incremental encoder
Brake
B | With
0 | Without
The seal shown to Lthe right is attached | '
to TUV certified equipments. I Uv Bauart
epriift
PRODUCT SERVICE | 9
* Indication of types o -Bmw.g,g!ff,
{Type A) {Type B) {Type C)
\ J
N
N

q

N

q

} Rﬂ"aﬂﬁ/

% Fixed Fixed /

e W B ]

T i e

A

A T

s

“w Rotating Rotating

4 Direction ol rotation

Direction of rotation of the servo actuator is when it is seen from the encader.

Cw (\CCW

Servo actuator output shalt

Encoder



1-2-2. Servo controller

-ARS135-25-F

Series name

|

Actuator frame number

|

Options

W

R | Regenerative resistance (ARS15, 30}

F |Fan {ARSI35) Note 1

— Power capacily

06 0.6 KW
10 1.0KW
15 1.5 KW
25 25 KW

Note 1: When air tends to reside within board due
to exhaust heai, the iype being installed
with the fan should be used.

In case recognition from the European standard
is sought, the actuator must be TUV certified.

The seal shown an

to the right is

attached to the I U Bavart
i i e epriifi

TUV certified | spopuer service | I°F

gquipment.

4 Swilching between the absolute and ineremental encoders

Switching between the abselute and incremental encoders is done by setting the switches on the

serve controller side and by parameler setting.

With the absolute encoder, the switch is on ABS TYPE side and with the incremental encoder it

ison INC TYPE side. See page 3-21 for parameter setting.

'ENCORDER
<>
INC TYPE @ ABS TYPE
X
VieOSERVrARN
MODEL ARS30-10
POWER 1.0

AC INPUT  200-230V S0-60Hz
auTPuY 6.3A MAX 19.0A
SERIAL

DATE

W TELIN XEIKIc oo

Shin Juku HS Buillding 4 ~-LNishishin juku
2-chone Sinjuku-ku, Tokyo Japan 160
’ HADE IN JAPAN

If the switch is improperly set, the encoder
will not be able to back up the coordinate
(lor the absolute type).



1-3. Table for the Specifications

Modcls AR 15 AR 30 AR 60 ARTIS
Serve |Rated aulput of the serve kW 0.4 ¢.8 1.5 25
actu- moler
alar Reduction gear ratio (IR) LR 56 80| 104| 120 56| 80| 1047 120} 80| to¢| i2p| 152] 80| 100f 128} 170
for A and B types
Reduction gear ratia (R} 1:R 371 B1| 105( 121 87) 81 losy 12t 811 101} I121] 153} 811 101 129] 11
for C Lype
Rated output torque N-m 61f BT 115 131 127] 136] 245] 284 372{ 471| 564{ 637] 755[ 94| 1206] 1324
kglhm 6 9 I 13 K] 191 25| 29| 38| 48] s8F o8] 77| 96( 123] 135
Aliowable acceleration N-m 272| 275} "275| 275 439] 627| 815] 3833|1177} 1471]| 1589) 1589} 1881 2352} 3010{ 3305
and deceleration lorque kghm 28 28| 28] 23| 45| 64| 83| 85| tz0| 150 162] 152| 198] 248] 17| 337
Raled sutpul revelutions rpm a4y 3| 24y 20| a4) 3| 24 20} 31f 25] =20] 16| 25| 20} is| 12
Maximum output rpm 53t 37 28 25| s0f 37 23 25 37 30f 25| =20[ 25; 25 20/ 18
revolulions
Backlash arcmin 1 1 i 1
[.ost motion arc-min 1 L 1 . 1
Rigidity N-m/ 4 73 157 353
min
} kghm/ 3.5 8 16 36
i min
Allowabie load inettia kg -m2 5 1% 13 24§ ihy 31) B3| Ty 6] 19| 17} 274 254| 398| s49|1115
Allowable load GD2 kgl-m2 201 42 71 95 BIj 1257 211| 282 303| 474| 682 1095| 1014] 1585|2596 4580
Servo lock allowable N-m 59 83f 1081 127| 18| 167 216( 245] 3337 412] 490) 6281 6571 B824] 1049|1402
torque kglm 6 9 11 13 12 17} 22 25] 34| 42} 50| 64| 67] 84f 107| 143
Holding {[iclding brake N-m 98y 137 177} 206 206{ 294| 382| 441} 533; 735} 883/1118{1177(1471]1833[2501
brake |power kgf-m i0 14 18 21 21 30 38 45 60| 75 90| 1i4{ 120} 160| 192| 255
Voltage v NC24vV L L0%
B Current A 0.25 | 0.4 i 0.5 i 0.75
Spced and position gensor wrev  |Absolute encoder : 2048 p/rev (However, il is used at 8192 p/rev being internally quadrupled.)
Weight kg 125 | 27 | a7 | 73.5
Servo Cantrol methods Transister PWM contrals
con- Input Maincircuit and control [Three-phase AC 200 to 230V + 0%, —15%  50/60 Hz.
trol- | POwer circuil power
e | PPPY [Power capacity] kVA 0.8 1.2 1.8 35
Continuous output current | Arms 3.0 4.6 3.0 16.0
Maximum output current | Arms 11 17 28 42
T'ositioning [unclions For equiparlilion and indexing, maximum 255 parlilions of indexing (8 bit binary code), indexed
address instructing method, and parameler selling of ¢peralion conditions.
lnput signals Address command, eperation start, mede seleclion, manual command CW/CCW, eperation
preparation comemani, servo on, interlock, reset, zero point LS.
Output signals Present address indication, positioning finish, operation preparation finish, home position, serve
— actuator in aperation, control alarm, controller alarm, driver alarm and battery alarm.
Pralecliun functinns [PM alarm, aver-voltage, open signal line, low voliage, overlocad, overheat, open power line,
brake power supply failure, contreller afarm, batlery alarm, positional deviation limil, absolute
encoder cammunication abrormality, exeess drifl, overflow, unknown zerae point, nbsolute
encoder abnormalily. '
{Operalion steps at appearance of the above (Upan appearance of the above alarms,
alarms.} idynamiz brake is applied and the opcration
istops.)
Weighl of the servo controlier i kg 2.1 [ 2.4 ! 3G I 4.2

Note {: With AR 15, the reduction gear ratio of 110 (141 for C type) i alse available ather than the ratio given in the above [able.
Note 2: With AR 30, the reduction gear ratio of [52(153 for C type) is also availeble other than the retio given in ebove fable.
Nole 3: With AR 60, the reduclion gear rutio of 65 (66 for C type} is alse available other than the ratio giver in the table aboue.
Note4: With AR 125, the reduction gear ratio of 144{145 for C type) is also available other than ratio one given in the table above.
Cantact us for further details,



1-4. Using Environment

# AR series are designed for indoor use.

lm CAUT|O@ :  Using the equipment under improper eavironment can cause a

trouble. Always use under following environmental conditions.

Servo actuator Servo controller
»  Ambient temperature for use: 0 to +40°C - 0 to +55°C
» Ambient temperature for storage: — 20 Lo +80°C —20 to +65°C
y  Humidity: 80% RH or less 90% RH or less

(Dew condensations should not occur,)
» Atmosphere:
{1) Indeor location without existence of corrosive gas or explosive gas.
(2) Well ventilated location with less iron powder, dust and humidity.
(3) Alocation away from a source of vibrations.
*  Itcauses imperfect contacts in the conneetor, electro-magnetic contactor, and relay.
» Water-proofing and oil-proofing:
(1) Servo actuator protection standard IP-43 equivalent.
*  Provide a cover when substantial amount of water drips or oil drips [all.
{2) The input/output connector on the serve actuator is coated by silicone.

Face the connector downward when installing.

o

b .
' j f Coated by silicone
/[ for shielding.
Contact surfaces

are sealed by use of
O-rings and oil —l
seals. - T

‘,7
i

» Note: Refer to the chapter 2 for cautions in assemblies, installations and wiring.



Block Diagram of Servo Cantroller
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2. Installation, Test Operation and Adjustments
2-1. Instaliation of the Servo Actuator

» [&W le\l‘i When installing the serve actuator, exercise care to aveid a danger
caused by its falling off. 7

¥ The servo actuator allows both of horizontal and vertical installations,

» '[]S CAUTION' :  In the horizontal installation of the servo actuator, install the
connector such that it [aces déwnward., And, the wiring should be
done from the lower position for both horizental and vertical
installation.

(Type A} {'I‘y'pe B) {Type C)
W
\ 'l
\ i
TN WS
N
: R
L1
~ ' Rotating Rotaling
Rotating “\ Fixed Fixed #
2-1-1. Clamping torque of fixing bolts and allowable torque
»  Use hexagon socket head cap serews (JISB 1176) for installation.
» Fixing bolis should be clamped at the clamping torque given in the table below.
Note: (O Data given below are in case the object for mounting is made of steel or cast iron.
@ If using aluminum mating parts, carefully determin the tightening and transfer
torque.
(When g = (.15)
- . Allowable
; I"astening Bo]f_.s. Clamping transfer
Pypes . Quantities terque Bolts to be used
sections . torque
and Sizes N'm
N-m
AR-15 Rotating section 8-M8g 15.6+£0.78 1068 ®» Hexagon
- - socket head
Fixed section 6-M8 37.2+t1.86 1724 cap screws
AR30 | Rotating section 8-M8§ 37.2+1.86 2508 JISB 1176
® Strength
Fixed section 6-M10 73.5+£3.43 3596 JISB 1051 12.9
- " & Threading
AR-60 Rotating section 12-M3 37.2t1.86 4439 JISR 0205 6g
Fixed section 8-M10 | 73.5+3.43 5478 or Class 2
AR-135 Rotating section 12-M12 128.4+6.37 12887
Fixed section 12-M12 128.416.37 14876




2-1-2.

14
»

2-1-3.

2-2.

2-2-1.

Aligning
Quter pathload bearing integrated into servo actuator.

Aligning accuracy should be 304 to 50,..

Conical spring washers
Use conical spring washers for hexagon socket head capscrews for installation. If not, locsening

of ot scrathes on bolts are caused.

Name: Conical spring washers

(Manufactured by Heiwa Hatsujo Co., Lid.)
Abbreviated name: Sara SW-2H-gD (size of hexagon socket head cap screw)
Material: S50CM to S565CM
Hardness: HrC40to 48

Installing the Servo Controller

Methods of installation

fm WARNING| : Before installing or removing the servo controller, power must be cut

off to avoid electrical shock.

100 mm minimum clearance should be provided to top and bottom of the serveo controller.

30 mm minimum clearance should be provided on both sides of the servo controller.

If exhaust heat within the board restricts air circulation on ARS 135, specify the type being
installed with the fan.

il
M -

R !
1 '

The sen;o controller is vertically instalied. Do not try to install it horizontalily.
- 7 Upper
¥
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Cut-of-board heat radiation (ARS 60 and ARS 135)
The servo controller can be installed in such that exhaust heat is radiated out of the board.
With this approach, approximately 70% of heat generated by the serva controller can be radiated

out of the board.

7 ~

e

Within boardJ Qut of board

Q{EE Hole
Panel cutdrawing
= 4

ﬁ Air capacity is approx. 2 mfsecond

2-2-2. Environment of the installing location

»

Temperature conditions

Ambient temperature over 55°C may cause abnormal operation,resulting in damages on the
product. Make sure that the ambient temperature stays less than 55°C.

Use the fan to circulate air entrapped in the closed board. Do not allow air to reside within the

board. Do not instali heat elements such as regenerative options near to the servo centroller.

(Heat generation of servo driver/controller)

_ Types Output (Out—of-boalgalizzlfrilg(;;.?;n approach) -
"AR-15 0.4 kw 60W
AR-30 0.8 kw 100W
AR-80 1.5 kw 140W (50 W)
AR-135 - 25kw 180W (60 W)

Vibrations

Do not install it near a source of great vibration. If installing it in such a place, provide it with a
shock absorber for absorbing vibratien.

Atmosphere

Since imperfect contacts may occur between the connector and contactor, do not use it in a high-

temperature, humid, dusty orcorrosive gas existing place.



2-3. Wiring and Connections

2-3-1. Wiring to the servo driver/controller




i

, ; —
Control power line . = w]_‘ Pin Nos. | 1B 9B 2B
. - '—‘-:"2_\-]' ; Names | 24N | BeB | OLIB
Main circuit power line et 3 { 7
{:- u]r
£~ Ll
1_@_1 :} - [N
..,... PinNos. | 1A | 2A | 3A
- otor power line. 7
Servo motor p n S }._ Names | 24P | BrA | OHA
ol o TB2 pin No.s.
Names of Terminals
Terminal S
ymbols of
bﬁard | . terminals Names Contents
os
LiC LaC Control power input terminal Single phase 200 to 230V
+10% - 15% (50/60Hz)
L1 L2 L3 Main cireuit power input Three phase 200 to 230V
terminal +10% - 15% (50/60Hz)
& Grounding terminal Ground for main circuit power
TB-1 DCP DCC AR15,30 | Regenerative Terminal for connecting the
___________________ resistance external regenerative resistance
DCP Do ARGQ, 135 | connection terminal | (De not short DCP and DCC)
RI
Uy v w Servo motor power line terminal | U moler A terminal, V motor B
terminal and W motor C
terminal
& Grounding terminal Ground for metor D terminal
LA 1B Brake power input terminal Inputs the brake power DC24V
TB-2 {+:14A,-:1B)
2A 2B Brale connection terminal Connects to the motor brake™
’ terminal
3A 3B Lxternal regenerative Connects the external
resistance thermal regenerative thermal line




{Contact us for connection diagram when using the incremental encoder)
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2-3-2. Connection diagram when using the absolute encoder
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2-3-3. Specifications of receptacles

{1} Specifications ol connections

Layouts of pins of the servo actuator receplacles are shown below.

4 TFor servo mobor power line (CN14a)

¥ (For AR1S)

Pin Nos. Signal names
A u
A B v
o O o c W
D F(Frame ground)
£EQ o Qc o B1 (Holding brake)
D o B2 (Hotding brake)
ARLS  MSE3102A 145-6P

(Made by Japan Aviatien Electronics Ind., Ltd)

¥ (For AR30 to AR135)

Pin Nos. Signal namnes
A U
B v
c w
3] F(Frame ground)
E Bl (Holding brake)
F B2 (Holding brake}
G —

AR30  JALR MS3102A 165.1P

AR6D  JAE MS3102A 20-15P

ARI35 JAE MS3102A 24-10P
{Made by Japan Aviation Electronics Ind., Ltd)

4 Tor encoder signal line (CN15a)

» (Absoluté encoder)

{Contact us for the incremental encoder.)

Pin Naos. Signal names Pin Nos, Signal names
A PA K *RTC
B *PA L BAT
c PB M oV
B *PB N Shield
E Pz P +5V
F *PZ R OH1
G RXD/TXD 3 OH2
H *RXD/TXD T av
dJ RTC

H/MS3102A20.29P7

(Made by Hirose Electric Ca.)

2-10




(2) Typesofreceptacles and plugs

4 Servo motor power line (CN14)

CN14a CN1l4b
Types of receptacles L-shape plugs Straight plugs Cable clamps
AR15 MS3102A145-6P MS3108B145-65 MS3106B145-65 - MS3057-6A
AR30 MS3102A165-1P MS3108B16S-15 MS5S31061165-15 MS3057-8A
ARB0 MS3102A20-15P MS53108B20-158 MS3106B20-155 MS3057-12A
AR135 MS3102A24-10P MS3108B24-105 ME3106B24-105 MS3057-164

¥ Encoder signal line (CN15)

CN15a CN15b
Types of receptacles L-shape plugs Straight plugs Cable clamps

Common | 1y 1ea1094920.29P7 | F/MS3108B20-29SZ | H/MS3106A20-2952 | H/MS3057-124

to all types | /M53102A20- H/MS3108B20-29 /MS3 0- 3057-

Specifications of receptacles (Specification for equipment to be certified by TOV)

(1) Specifications of connections

Layouts of pins of the servo actuator receptacles are shown below.

% For servo motor power line (CN14a)

'S A Pin Nos, Signal names
@) O A u
B v
[
. ¢ |w
D @J(Frame ground)
AR15,30 JLO4V-2E1B-tQPE-B
ARBO, 135 JLO4HV-2E22-22PE-B

{Made by Japan Aviation Electronic Ind., Ltd)

# [or enceder signal line (CN15a)

»  (Absolute encoder)

(Contact us for the incremental encoder.)

Pin Ngs. Signal names Pin Nos. Signal nanes
A PA K *RTC
B *PA L BAT
C PB M av
D "P5 N Shieid
E Pz P +5V
F “pZ R (OH1
G RXDITXD b Ot2
H * RXD/TUD T oV
J RTC

HMS3102A20-20PZ
{Made by Hirose Electric Co.)

211




® For holding brake (CN16a)

Pin Nos.

Signal names

O A

Bl {Holding Lrake)}

B B2 (Holding brake)

H/MS3102A105L-4P
Made by Hirgse Electric Ca.

(2) Types of receplacles and plugs

4 Servo motor power line (CN14)

CM14a CN14b
Types of receptacles L-shape plugs Straight plugs Cableclamps

ARI15 JLO4V-2E18 JLO4V-8A18 JLO4V-6A18
AR30 -10PE-B -10SE-EB -10SE-EB JL04-18CK (13)
ARG0 JLO4HV-2E22 JLO4V-8A22 JLO4V-BA22
AR135 _29PE-B -22SE-EB _29SE-EB JL04-2022CK (14)
#® Encoder signal line (CN15)

CN15a CMN15h

Types of receptacies

L-shape plugs

Straight plugs

Cable clamps

Common
to all types

H/MS3102A20-29P%

H/M53108B20-2957

H/M33106A20-295Z

H/MS3057-12A

¥ Holding brake line (CN186)

CN16a CN16b
Types of receptacles L-shape plugs Straight plugs Cable clamps
tff{{‘;’;gzs H/MS3102A10SL-4P | H/MS3108B10SL-4S | H/MS3106A10SL-45 |  H/MS3057-4A

2-12




2-3-4. specifications of signal line connectars

(1) Encoder signal line (CN1)

4 Layouts of pins of the connector (CN1a)

» Absolute encoder

(Contact the company for the incremental encoder.}

1 2 3 4 5 6 7 8 9 10
5V 5Y oV 6V | OHL | OH2 | DIR { RXD [*RXD]| RTC
TXD [/EXD
b 12 13 14 15 16 1 18 19 20
*RTC | BAT | 0V PZ *PZ | PA *Pa | PB *PB |Shield

The encoder uses DC5V as ils power supply.
Set the cable length so that voltage drop due to the cable is 0.2 V maximum.

0.2>

0.30XRXx2L

n

0.30 -
R .
L

n

Encoder current consumption (A)

Resistance on cable ((0/m)
Cable length (m)

Number of cables to be bundled

(Nnumber of cable)

& Types of the connector and applicable plugs (CN1)

Types of connecters

Types of applicable plugs (CN1b)

(CN1a) Soldered type | Caulked type Case Name of the manufacturer
PCR-E20LMDET-SL | PCR-S20FS PCR- Manufactured by Honda
Right angle 20P L520LA1 Tsushin Kogye Co., Litd.
(2} Inputand eutput signal line (CN2)
4 Layouts of pins ol the connector (CN2a)

1 2 3 4 5 6 7 8 g9 10 i1 i2 13
Input | Input CMD CMD CMD CMD CMD CMD CMD 5P SpP SP
canmumnon |commaon | DATI DATZ2 DAT3 DAT4 DATS DATH DAT? DATI DAT?2 DATA
14 15 i6 17 18 19 20 21 22 23 24 25 26

Sp Sp sP OVar 0V or CMD MODE | MODE
DAT4 | DAT5 | DATE | 24V 2av | patg | % CCW | START | INLK A B ]
27 28 29 30 31 32 33 34 35 36 37 38 39
sp SP : CF
DAT? | DATS SALM | IDPOS [CNTUP| MOV SVON | PRDY |SPEED | REFLS | AUX!
40 41 42 43 44 45 46 47 48 49 50
RESET | AUX2 | AUXS [SVRDY ! DALM | CALM | BALM § AUX4 | AUXS External battery
36V - JEV +
Noate:  When the external battery terminal 49 pin, 50 pin is used, BAT connector should not be

connecled. Kither one of the external battery terminal or BAT connector should be connected,

2-13




% Types of the connector and applicable plugs (CN2)

Types of connectors

Types of applicable plugs (TN 2b)

(CNZa) Soldered type

Caulked type Case

Name of the manufacturer

PCR-E50LMDET-5L | PCR-350F5

Right angle 50P

PCR-LS50LA Manulactured by Honda

Tsushin Kogyo Co., Ltd.

{3) Brake power {TB2)

1B 2B 3B

24N BrB | OB

1A A 3A

24P | BrA | OHA

PinNos. ; 1B 2B 3B
Names | 24N | BrB | OHB
RS A4
bapsd
PinNos. | 1A 2A 3A
Names | 24P | BrA | OHA

4 Types of the connector and applicable plugs (TB2}

TBZpin Nes.

Type of connector
(TB2)

Types of applicable plug (TB2)

Manufacturer name

178303-5

Rise housing
178289-3

Rise contact | Made by Nippon AMP CO., Lid.

1-175218-5
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2-4. Cautions for Wiring

2-4-1. Connection of the main circuit power

) @W!}M@J 1 For preventing electrical shock, power must be cut off belore wiring.
} |&WHN@| :  TIfor preventing electrical shock, the serve controller terminal board

must be used with its cover on.

» Make the power connections as shown in the diagram below.

Customer’s civeuit side

Rt e e e e
)
i

Power supply : Three-phuse AC 200 V w 220V 50/60/1 12
INN!
se .

o8 (14FB) ) ) ) Prevent external naises using
—~

the noise filtar.
aisa it gain iy Mainsirot. ool e
me:-l:;rrly O‘EE‘" MC pawer aupply
= L ] ] ‘?.-
HC SuP

L HCL el . [ i
TTT Install serge killers Lo electromapuetic
- contractors gnd relays.

TBL—‘

LtC

Lec
Servo controller @

=t

p——

=

(e mr AT AL ——— e a————

Lt
Le
L3

TS

2-4-2 Protection of power supplies

» Be sure to install a molded case circuit breaker {NIFB) or a fuse at the intake of the main circuit

DOWET,
» Do not use a quick melting fuse as it may melt when the power is turned on.

»  When certification from the European Standards is intended, use products designed for_the EN
Standards ENG0947-2 and EN60934,

Servo driver power capacity and NIFB or fuse capacity

Types Servo cI_river power NFB or fuse
capacity (KVA) capacity (A)
ARSI15 0.8 5
ARS330 1.2 g
ARS60 1.8 10
ARS135 3.5 15
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2-4-3. Main circuit power supply conditions

» The power supply for the AR series is "three-phase 200 te 230V + 10%, — 16% 50/60Hz".

b When available power supply voltage differs {rom the above, install a power transformer to meet,

the above requirement.

+ Making and breaking of the power supply should be dene on the primary side of the power

transformer.

2-4-4. Applicable wires and sizes

» Recommended wires and sizes are given in the table below.

(HIV: Special heat resistant PVC wire JISC 3317)

L . Encoder signal
Main circuit power _ ,
. Motor power line . line: CNi . .
l tine Brake power line Grounding line
Types u-v-w Tnput and putput 9
R-5-T 2 Ag, Aglmm?) . . {mm?)
{mm?} signal line: CN2
{mm?)
{mm?)
ARLS HIV .75 or more HIV OS5 ormore | HIV 0.75 or more | Twisted pair wire or shielded | HIV 2.0 or more
twisted pair wire with the
AR30 HIV1.250ormore | HIV 1.250c more core wires ol 0. 2mm?
) equivalent or thore.
ARED HIV 2.0 or tnore HIV 2.0 or more Tinned aunealed copper
ARI36 HIV 3.5 or more HIV 3.5 or more twisted wires.

% Condition is when rated current is passed at enviromental temperatnre of 40°C and with 3
lead wires being bundled.

& (KIV - Vinylcoated wire) can be wed, ton, Size is equivatent with HIV.



2-4-5 Grounding

} AF%NI . For preventing electrical shock, make sure that D terminal on the

motor power line connactor iy connected to the protective conductor

terminal @& on the motor power line connecting terminals U, V and
Wside,
The grounding wire must be 40 mm longer in minimum than the

power lineon U, Vand W.

|&WHN@] : Tor preventing electrical shock and mailunction, make sure that

pratective conductor terminal & on the servo controller main circuit

power inpul terminals L1, L2 and L3 side are grounded in at least
Class 3 grounding (100 ohms or less, 1.6 mm diameter minimuam)
with single-point grounding.

Grounding wire must be 40 mm longer in minimum than the power

lines on L1, L2 and L3. (Specifications for equipment to be certified
TOV.)

Grounding lerminal

Grounding terminal

2-4-6. Wiring of signatl lines

» Typesof signal lines
Always use twisted wires or shielded twisted pair wires.

» Length of signal lines
Input and output signal lines: Max. 3 m (Analog input for the motor terminal and CN4a)
Encoder signal lines: Max. 20 m

b Connectall signal lines including those which are not in use to connectors (CN1ib, CN2b, ete.).

» The signal conductor is 0.2 to 0.3 mm?2 in sectional area. A greal tensile force applied on the

conductor causes disconnection.



2-4-7. Noise suppression

» Do not pass the signal conductor near a high-voltage cable. Otherwise, noise is generated in the
conductor, causing malfunction. Install a electromagnetic shielding plate between the conduetor
and cable. )

» Do not use power supplies in common with noise generating sources (such as electric welders and
electric discharge machines).

» When there is a noise generaiing source nearby, install a noise Glter.

»  Always install surge absorber circuits to coils of re-lays, electromagnetic contactors and
solenoids.

» Install power filters in the power line. If not, radie interference may oceur.
2-4-8. Cautions on the holding brake

» Handling the holding electromagnetic brake
® The built-in brake of the servo actuator is for holding exclusively.
® Do nof release the brake power or turn off the servo ON signal during rotation of the serve
actuator. Otherwise, the contact, of the electromagnetic brake will be worn abnormally.
¢ If you release the brake power or turn off the servo ON signal during rotation of the servo
actuator, electromagnetic brake is activated resulting in excessive wear on its contact.

» Specifications of the holding electromagnetic brakes

Types Holding torque N-m | Voltage DC (V) Currenl: (A)at
{Servo moetor shaft) T 10% 20°C
AR15 1.37 0.26
AR30 2.94 94 0.4
ARBO 5.88 0.5
AR135 11.76 0.75
Note- [& WM@] : For preventing electrical shock, the power supply for the holding

brake should have reinforced insulation (primary and secondary)
{SELV). (Specifications for equipments to be certified by TUV .)

¢ The brake power should be taken from an independent power
supply.

+  The power must be separate from the input/output signal power.

» The brake power must be fully smoothed.

2-18



»  Timingof holding brake

ON
Servo ON signal
QrrF
[ ] ]
. ;
OFF ! ;
Brake ! ;
i t
ON } !
[ E——— - 1
] 1
I ' :
3
ON ; T
1}
Pawer transistor h o
. ' HE
base signal ON OFF i -
! o
:-4——§Almost simultaneously 4—«-1—-—» Approx. 50 miliseconds
;E*t——r—;i—Approx. 70 miliseconds ‘e=— Approx. 30 miliseconds

2-5. Trial Operation

2-5-1. Inspections before operation
¥ Check if connections are correct. {See pages 2-1to02-19)
»  Check if the main cireuit voltage is appropriate. (200 to 230V + 16%, — 15%)
» Check if an NFB or fuse is installed.
» Make sure the motor connection terminals (U, V & W) and the motor terminals (U, V & W) are
matching.

» Make sure the operation preparation command signal OFF.

‘&WHN@I : When rotation of the actuator can cause a danger, appropriate

protective measures must be implemented.

2-5-2.Starting the operation

(1) Applying the control power
Set up parameters, after making sure that Lthe control power has been applied.
Cempare your specilications wilh the initialization values {see pages 3-21 to 3-39) to correct
differences.
{At initial turn on of the power, an encoder related alarm might be generated (because
coordinate of the enceder is not defined). Press the mode butlon for 1 second or more Lo erase the
alarm display, and then perform the zero point setting (see page 3-20) to erase the enceder

alarm}

219



(2) After the parameter setting, turn the control power aff once and turn it on again, or enter reset

signal. Without this operation, the sel parameter is not valid.

{3) Main circuit poweron
Apply main circuit power after turning the operation preparation command signal the servo ON
signal olf (see page 3-8). -

Specify the brake power before entering the operation preparation command signal.
{4) Enter the operation preparation command signal (PRDY; and servo ON signal (SVON).
(5) Select manualJOG operation mode (page 3-2) by the mode selection signal to start operalion,

(6} Check following items. _
(L) The servo actuator rotates in the same direction as shown on page 11.
(® No vibration eccurs.
(3 Noabnomal sound is heard.

(#) The atomospher around the motor of the servo actualor is not so hot.
{7) When abnormalities are not found, perform zero point adjustment. (see page 2-21)

(8) When reference peinl adjustment is completed, start automatic operations,

I&WEM@ : When rotation of the actuater can cause a danger, appropriate

protective measures must be implemented.

2-5-3. Sequence after applying the power

Power on or resel signal
1.1 seconds
| | (the time needed to be valid) | -

(Operation preparation 1
1
1

signal
—_ .
i ! |
Servo ON signal ' !
1
T

ready signal

t
1
—

1
0.03 seconds (the time | _ Almost

needed to be valid) simultaneously

!
T
]
I
l
Operation preparation 0.2 seconds E“‘—"
]
1
t



2-6. Reference Point Adjustment

{1) Incase of the absolute encoder

. Set the coordinate zero point of the
Set the reference point.
absolute encoder.

» Set the reference point.

Note: Whenseiling the reference point, set it in the optional step feeding mode (parameter No. P-

67, puge 3-29) or by minute step operation in the local mode {parameter No. P-69, page 3-
31).

»  When the reference point is set, press the pushbutton switches for absolute encoder on the
servo controller.
Note: Make sure the absolute encoder of paramaier No. P-13, page 3-23, P-60, page 3-27

before reference point adjustment.

(D Pressthe 4 switches
simultaneousty till the display

(LED4) indicates { alalBlaIR] -

(@ Press UP and DOWN
simultaneously until the display
(LED4) indicates {HHHHH .
The coerdinate zero point is set
by Lhis operation.

Note: %y Machire zero point refers to the state in which positicning haes been done to the
indexed posilon being specified as indexing No.l.
%y Record the value of Parameter No. P-14 (page 3-23).



2-7.

2-7-1.

2-7-2.

(1)

(@)

(3

(4

(5

)

—

Operation
Inspections before operation

Check if connections are correct (see pages 2-1 to 2-19).

Check if main circuit voltage is correct (200V ta 230V, +10%and — 15%-)

Malke sure NFB or [use is installed.

Make sure the moter connection terminals (U, V and W) and the motor terminals (U, V and W)

matches.

Make sure the operation preparation command is turned off,

[&Wﬂmm@l :  When rotation of the servo can cause a danger appropriate protective

measures must be implemented.

Starting the operation

Aikpplyiné,r the control power

Applying the main circuit power

Apply the main circuit power after turning off the operation preparation command signal and
the servo ON signal (see page 3-8).

Input the operation preparalion command signal.

The servo controller will output the operation preparation ready signal.

Specify the brake power before entering the operation preparation command signal.

Enter the servo ON signal.

The signal provides the operation ready state and the servo actuator proceeds to the servo lock.

Start operation by selecting drive mode (page 3-2) with mode select signal,



2-7-3. Cautions during the operation
(1) Check the the fellowing points during eperation.

(D Abnormal vibration cccurs
@ Abnormal sound is heard

@ Abrupt temperature rise is recognized
(2) Following actions during operation will stop the serveo actuator.

@ Servooll: The serve controller cuts off base signal and stops.
With ARS 60 and ARS 135, the dynamic brake is activated.
@ Reset: The servo controller cuts off base signal and stops.
With ARS 60 and ARS135, the dynamic brake is activated.
® Stroke limit: Gradually decelerates and then stops, thus generating the alarm "E-4".
@ Alarm: The servo controller cuts off base signal and then stops. Alarm is actuated.
With ARS60 and ARS135, the dynamic brake is activated.
(® Main circuit power off:
The servo controller cuts off base signal and steps.
With ARS60 and ARS135, the dynamic brake is activated.






3. Explanations of the Servo Controller

3-1.

Specifications

Items Explanations
Qutlines of the & Forequipartition indexing by input of the index address (numbers).
functions ® The maximum 255 partitions of indexing (8 bit binary code).

& Operating conditions are set up by the parameter.

& The time constant during acceleration is same as that during deceleration.

& Lithium battery is built-in to back up the absolute encoder and the
parameter. i

Drive mode » Thedrive modes consists of following modes:

Selection of each of the drive modes is made by external mode selection
signals (input signals). '

D Autematic operation mode. (Shart-cut operation or ene-way eperation is
selected by the parameter.)

(@ Manual stepoperation mode.

@ Manual JOG operation mode.

@& Zero point return mode,

Input signals ® External input signals needed for operation of the contreller are given

below:

(D Operation preparation command signal 1 bit

@) Servo ON signal 1 bit

3 Mode selection signal 2 bits

@ Address command signal 8 bits

(® Operation start signal 1 bit

® Manual command CW/CCW signal 2 bits

@ Resetsignai 1 bit

Interlock signal 1bit

@ 7Zere point LS (Limit switch) signal 1 bit

Output signals # OQutput signals coming out from the controller are given below:

@ Operation preparation finish command signal 1 hit

@ Servo actuator in operatien signal 1bit

@ Positioning finish signal 1 bit

@& Home position signal 1 bit

® Present address indication signal 8 bits

® Control alarm signat 1 bit

@ Controller alarm signal 1 bit

Driver alarm signal 1 bit

& Battery alarm signal 1 bit

Parameter ® The main parameter setting items are given below:

{© Reduction gear ratio

® The number of partitions of indexing

@ The number of gears of the sprocket

@ Operaling speed (automatic and manual)

® Acceleraiion and deceleration time constant (automatic and manual)

® Position loop gain

@ Allowable positional deviation

The range of in-position

@ The number of encoder pulses

@ Gritshift value

@ Backlash correction value and others




3-2. Drive Mode

® The drive mode is elected by inputting the mode select signal from an external source.

® See the input signal section (on page 3-8} for the mode select signal.

Mode type Explanations
Automatic (@ When the operation start signal (see page 3-8) is inpat, the controtler reads the
operation address instructed from the NC/P or the sequencer.
@ The controller drives the serve actuator ta_position at Lthe instructed indexing
position.
@ Upan completion of positioning, the conlroller outpuls the positioning end signal.
Manual step | @ When the manual CW signal or CCW signal (see page 3-8) is input, the serva
operation mode actuator rotates clockwise or counterclockwise as long as the signal is input.
{see note) @ When the signal input ends, the servo actuator stops after rotating to the nearest
address in the rotation direction.
@ Upon completion ¢f the positioning, the servo controller qutputs the positioning
end signal.
Manualjog | When the manual CW signal or CCW signal is input, the servo actuator rotates
operation mode clockwise or counterclockwise as long as the signal is input.
@ When the signal input ends, the servo actuator decelerates and then stops.
{3 The controller does nat output the positioning end signal,
Zera point With the incremental encoder (always performed at the main circuit power on)
reset mode (D' When the operaticn start signal is input, the servo actuator starts and depresses
the zero point limit switch installed near the indexing position.
@ Asthezero point limit switch is depressed, the servo actuator is decelerated to

the creep speed and stops at the {irst detected Z phase position in the encoder.
This position is the reference point.

If the reference point is deviated from the indexing positien, correct it by
inputting grit shift {see Parameter No. P-15 page 3-23).

With the absolute encoder (performed as desired)

2 @

@

When the operation start signal is input, the servo actuator rotes and stops at the
stored coordinates origin.
After the end of operation, the controller outpuls the positioning end signal.

Note: [eeding of one time should not exceed 255 addresses in the manual operation. When a feeding
beyond 255 addresses is required {alarm E-6 (see page 4-3) occurs), turn the manual command
CW or CCW off once and then re-stari the operation.




3-2-1. Timing chart

Automatic operation mode (When parameter P-62, MFIN

For normal operalion

= (}is set (see page 3-28))

MOVE

AUTQ inoda .
MODE A HOJEA MO
AUTO nade
MDDEB MODER DFF
jueriock ] INTLILAD of paranselar $-52 st be sot (INTL= £, INAD= 1)
Position coemmmnd data
> 8 X 10 D@E
Operation start B_U”SQC r‘E
START Tt -
Trasenl position ilotg 5 6 é é ; ! }
SPDATE-B ~ n . 1![] 1,1 i2
. . " Faramele
Mame pogilion signal ! T T t !
oros | _______ L ! 1[ | — ‘i,‘ | | L I ! l l_
e . —
Actuator in eperation 3nsec max 1

Turia off when camaining pulse ia 30 or l=ss

Astuslor speed

Parameter -4

Parameter P-5

Automatic operation mode (when parameter P-62 MFIN =

( is set. (see page 3-28))

Interlock ON
AUTD wpde
MODE A MODEA GFF
AUTQ mode
MODE B HMODES DFF
Interlock

INLE ENTL ILAD of paraneter P-82 avusL be sctl AINTL = |, INAB = 1}

Posilion cammpnd data
CMIDATIL-8

Qpeeption starl
START

Positioning finish | Snsee mip| 1] Parauceter P-1 1[
cnrup 4 _ ] . T
1
L1 T
Present position dota| 5 >< >< ><
SPDATY.B - 7 8

Hame position signal
ibPOS

;
] rﬁ"m ,

Acluator in pperntion
MOVE

dnsec mnx |

Actuator speed

I'arminater P-4

aramaiac 77§

Turns off when remsrhﬁng
ulse i3 30 gr ey OFF




Automatic Operation mode (When parameter p-62, MFIN = 0 is set (see page 3-28))

For switching the drive mode during operation

Whan gilher or both of MODE Asnd MODE B ja changed.

1// .
AUTO (!
MODEA MODEA DFF [ ;

. Chongs MUDE
AUTO moide .
MOBE 6 HUBEB OFF
:';;:“k INTL ILAG of parsmater P-62 mualbo set (INTL =1, INAB= 1)
Tasition consnaind dula
CMDDATI-§ 5 8 X 12

Uperation starl 1 ] 30msec mn ﬂ
START __ o
EN'.H.JP. g Gvish Snsec mn } P‘"“@_—q
Present poaition data t
SUDATL-8 3 [N 7 a

—
ILae position signul | lmn;‘sllnzr r

wees 0 | ________ L . _‘ _________ ]
AcLuator in apecsiion | - 3MSeC max
MOVE -

Aclualor speed

—

Turne off whet reina
pulac ia 3 ur lesy

Paraneiey -4

Pacameter P-5

Automatic operation mede (When parameter p-62, MFIN = 1 is set (see page 3-28))

For normal operation

AUTO mode
MODE A MODEA DFF

AUTG mede
MODED HODEER OFF

intaricck
INLK | _ INTLLLAEG of paramater P-G2 must La set AINTL =t JMAB=1)

Fesition conunnnd dota
CMDDATI-6 3 . 8 X 12

Qperation start
START

Pasitioning finish
CHTUP

Present position dals
SPDATI .8 5 6

Horae posilion signai - Fattipelo
wros o ___ L _L e

Actaator in operation 3nsec max |
MOVE

__________

Turna ofl when raigivaing | T T T T~
nulse w3 b ar less

Attualer speed

Parameter P-4

faranieler F-§




Automatic operation mode (When parameter p-62, MFIN = 1 is set (see page 3-28))

Interlock ON
AUTO mode
MGDE A HOREA OFF
AUTO mipile ‘
MODE It MOOER OFF

:l::;:nni INTL ILABof paramater P-62 mush be secd8TL= 1, INAB =1} I'"‘"’“"DFF ]
Poxilian commane lala
E 8 __xXe
Cperation slart Smsec nax
START I I f ;j i L
b, h
Peaitianing finish __JJ_HM Pacnmweler P-11

CHTUF

Presenl pasition data
SroATLR

Finne pexilion signol
1090s

Actuular inoperation
MOVE ———————

when remaining r___'_
pulse is 30 or lesy

Acluntor spred

Paraineler P-5

Automatice operation mode (When parameter p-62, MFIN = 1 is set (see page 3-28))

When the drive mode is switched during operation

When gither or bath ol MODE A and MODE T ia changed.

AUTO ninde:
MCUE A MODEA BFF
¢ Chonge MODE
AUTD niode
MOVES MODER OFF

Interlozk

MUK _ INTL ILAﬂnu[l‘e_rE\wur M6 musthesel GHTL=1,1TNAD=1)
Position command data ><
CMDDATI. 8 5 8 12

Fositioning finish Spsec min Parnnseter P1 | i‘ ‘) \ ansec.on [
cNTUP 3 ' = |
Present pgsition data :
e 5 X6 X T X8
1

laine pozitian sigral
[DPOS

Actuateriv operation dnsec no
MOVE -

Opcerationstart, i | iec:_l‘__—l
STAAT I B R _{ _______________ ]__

h TurngafTwhen ram

o pulan iz 36 ar lnce oFF

- -
Aetontar speed -

€

&

-

)

S _/

Prrameter P-5



Manual step operation mede {(When parameter P-62, MFIN = 0 is set (see page 3-28))

When either or bodh of MODE A and MODE B is chingad.

AUTO moile
MODE A

AUTU modo
MODE B

INTLILAE of paramatar B-67 | "
:;‘:‘2“"‘ wuist b sel(INTL= , ENAL = |1 _J:h.ﬁﬂsec i

Manual clockwise|

Cw

Monual counter-
clockwise
CCw

T'ositioning fivish
CNYUP

Peesent position data
SPOATE-B

{{ome pogition signal
1oros

Actualar in oparation
MOVE

puise ia JC or loss

Actunior speed

Manual step mode operation (When parameter P-62, MFIN = 1 is set (see page 3-28))

When either o both of MODE A and MODE B is changed.

AUTO nada
MODE A |

AUTO mode
MODE B b —

S
Interlock INTL ILAB of parsmnetar P-§Z ]
INLK 7@1&3:_&2_!(1!!:11: INAB=1) Smsec min

g’[:vnualdnckwise __ji j f _______________ ]_

Manuul counder. -
clockwiss
Cow _
T _________

3
Pasitiontng finish Wien MFIN = 1,
CNTUP v CNTUP isnat autpulied.
Prusent position data
SPDATL-A 3 6

i
Hang position signal "
1DPGS L L |
Aclunler inuparativn| InSeg na
move Ll PN | S l \_ l__
; Turns uﬁ;‘;n_r;ﬂikni;g_ I i

pulsa 15 T0 or Tusa

|

arsmeler
v.€
1
]
1

Actuator speed

Parpmeter P-7

-




Manual jog mode operation (When parameter P-62, MFIN = 0 ig sct (see page 3-28))

AUTO mewte
MODE A

AUTOC tnoda
MOIE 8

When eithor or both of MODE A and MODE 0 i chuaged,

7 Chanpe MODE

Euteriock

THTL LA of parsmeter P.G2
INLK | ruat be set (INTL=1, INAB =1

Manual clockwise
cw

Mpnual covenler-
tlockwise

CCW

Tesitiening finish
CNTUP

CNTUP is not sutputted
in tha jog moda.

Present position data
SPDATI.H

{Tome pasilinn signal
1rPOQs

Aclunlur in aperation
MGVE

Acluator speed

3rsec nax

l'aranieter
0.5
|
1
i
T
b
1
]
/
|
|
{

_ Parumeter P-7

pulse is 30 or less

Manual jog mode operation {When parameter P-62, MFIN = 1 is set (see page 3-28))

AUTO ingde
MODE A

AUTOC mode
MODEDR

-

Wiien either or both of MODE A pnd MUDE B ischonged.

/Casnge MODE

Interlock
INLK

Manunl elockwise
cw
Munual counter-
clockwise

INTL ILAB of paramaler P62
'““i"h’-' set(INTL=1,iMAB =)

cow

Ppsitioniag finish
CHNTUP

Present position data
SPDATI-B

Hame position signal

1308

Azluntor in aperation
MOV

Actuatgr speed

CNTUP ix not outpulied
in Lhe jog made.

|

/ Turns oll when remaining

pulse is 30 or Jray




3-3.

3-3-1. Input signals (CN2)

Input and Output Signals

E:ﬁ:(‘;‘; Symbols II:I'(;I_ Explanations

Operation PRDY 36 |{® Asignalfor preparations of operation.

preparation *  When this signal is entered, the power is supplied to the main

command circuit of the servo driver.

Servo ON SVON 35 | % Asignal to actuate the control circuit of the servo driver. When
this signal is entered, the servoe actuator proceeds to the servo lock
state.

®  When this signal is interrupted, the holding electromagnetic
brake works.

& Signals from the enceder are kept counted even if this signal is
interrupted.

Mode MODEA} 24 [® A signal to select the drive mode.

selection MODEB | 25

' Modes Drive modes
i Manual Manual Zero point
Signals Automatic step JOG return
MODE A OFF ON OFF ON
MODE B OFF OFF ON ON
# Selected by turning on and off the signals of Mode A and Mode B,

Address CMDDAT| 3to | Asignaltoenter the number of the indexed address.

command 9,19 | ® Theinputstyle is 1-255 in the binary code (8 bits).

Operation { START | 22 |e A signal to give timing for the controller to read the address

start command signal.

® The controller reads the address comnmand signal during the
rising edge of the operation start signal.

Manual Cw 20 |e Signals to give the operation command during stepand JOG

command modes. (Manual)

CW

Manual CCW 21

command

CCW

Reset RST 40 ]® A signal to release the output status of the control alarm and
driver alarm.

¢ This signal is read during rising time,

& During CPU initialization, that follows input of the reset signal,
LED displays "HELLO".

Interlock INLK 23 |® A signal totentatively stop the rotation of the servo actuator.

®  When this signal enters during eperation, the servo actuator
decelerates and then stops. [tresumes operation when this signal
discontinues.

® Holding under serve lock status is maintained while the interlock
signal is entered.

Zero point REFLS | 38 |# Used for resetting to the zero point with the incremental encoder.

LS & A signal for the zero point limit switch is entered.

Speed SPEED { 37 |& Thissignal enables selection of speeds and time constant in the

change automalic ocperation.

signal ® [tisread in rising edge of the start signal. P-4 and P-5 are
selected at OFT and P-24 and P-25 are selected at ON.




3-3-2_ Qutput signals (CN2}

B Eéﬁ:gé Symbols l;jl; Explanations

Operalion | SVRDY | 43 }e Asignal outpuited when operation preparations are finish for

preparation both the servo driver and controller.

finish #  When either of the servo driver and controller is not finish for
operation, this signal is not outputted. Also, when an alarm is
actuated, this signal will be inlerrupted.

Servo MOV 32 |® Oulputted when the servo actuator is in operation.

actuator in -

operation

Positioning | CNTUP | 31 (e A signal outputted when the positioning is finish .

{inish ¢ The signalis outputted when positioning is finish during
automatic operation, manual step operation and zere point return
mode.

®  The positioning finish signal turns on when the positioning action
is completed, and it turns oflf when the action starts.

®  With the absolute encoder, this signal is outputted if the stop
positien is within this set, range after the power has been turned
on.

Home IDPOS § 30 |e Signals outputted when positioning is being made or each time an

position : address passes the indexed position.

* Home position signals are provided with each of the addresses.

® With Lthe absolute encoder, this signal is outputted if the stop
position is within this set range after the power has been turned
on.

¢ The extent of the home position signals is set up by the parameter
number P-12 {see page 38).

Present SPDAT | 11 |® Asignal to output the present address number for indication of the

address to 16, present address.

indication 27, |® The output style is 1-255 in binary code (8 bits)

28 |+ With the absolute encoder, present address is displayed starting
from the time of apphcatlon of the power source.
¢  With the incremental encoder, the indication is displayed after
zer) point return, '

Control SALM 29 |® Asignal outputted when abnormalities cccur in controls.

alarm ® The alarm may be released by the reset signal.

¢ Thecontent of the alarm is displayed at LED 4 on the controller.
Controller CALM 45 |® Asignaloutputted when abnormalities occur in the hardware
alarm proper of the controller,

®  When this alarm is actuated, the CPUAL on the controller lights,

® This signai may not be turned off by entering the reset signal.

Driver DALM | 44 }e 'Thissignalis sutputted when a trouble occurs on the driver

alarm function,

¢ Explanations of the alarm is displayed on LED.

Battery BALM 46 |® Asignal outputted when the voltage of the back up driver drops.

alarm ®  When this alarm is actuated, the BATAL on the controller Hights.

( Battery} ¢ (Generally it should be used as an indication lamp to alert
attention of workers.

Note: Thesesignals moy momentarily go on at applying the control power.




3-3-3. Inputsignal specifications

Inplit signals (DC) mean signals coming from external sources such as signals coming from

pushbuttons, limit switches, &e. (Al the input signals are insulated by photo-couplers.)

» Regardless if the signals are from contacts or not, following conditions must be satisfied:
O Capacity: DC30V, 16 mA or more
@ Leak currentduringcutofl: 1 mA or less (26.4 V of voltage)
@ Voltagedrop when turned on: 1 Vor less (ﬂppro;. 13 mA of current}

» Inputsignal waveform:  The chattering time and holding time should be with the
following characteristies during operations:
(@ Inputsignal allowable chattering time: T < 5 msec

& Inputsignal holding time: 30 m sec minimum

» Inputcircuits

The input circuits are shown below:

Ol
MO + <

O 1g

4]
n
-
F}KW [j\]_m(

I
|
|

A
‘
LEOM 2.4K0

Wﬂ I<:_
—VW‘—ﬂ '<:—-

SR S 4B

Teijin Seiki side Customer’s circuit| Teijin Seiki side

el

COM 2.4KAQ

X,

Customer's cireuit

In case of 24 V common In case of 0V conunen
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b Power supply should be prepared by the customer:
DC24V 1 10% Approx. 0.4 A (poewer supply for input and output signals}
Remarks: ® The PE (frame ground) of the power supply should be connected to the frame
ground of Lhe driver,
8 Separate sources of power should be prepared for the input and output signal

power and the brake power,

@WAI}WDM] :  For preventing electrical shock, the power

supply forinput and output signals should have

reinforced insulation (primary and secondary)
(SELV).

(Specification for equipment to be certified by
TOV )
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3-3-4. Output signal specifications

The output signals (DC) are for actuating external refays and light emitting diodes.

(All the output signals are insulated by pholo-couplers.)

}

>

Ratings of the output transistors should be as lollows:
Applied voltage {(V max) = 30V

Conducted current (I max) = 60 mA

For an inductive load (such as external relays), always connect a diode (with the permissible
voltage of 100V or more and current 100mA or more),

Make very sure that the polarity is correct, as otherwise the internal cireuit will be damaged.

Relay

™
LT

Diocde

For a capacitive load (such as lamps), be sure to connect a proteclive resistor in series with the
load to restrict rush current.
Be sure that the max. current including instantaneous cases is restricted within the conductive

current range as specified above.

®

Protective resistor

Qutput circuits
Qutput circults are shown helow:

(The DC 24V power supply should be prepared by the customer.) {See page 3-10}

ARN!N@ : For preventing electrical shock, the power supply for input and

output signals should have reinforeed insulation (primary and

secondary) (SELV). (Specification for equipment to be certified by
TOV.)
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pca4y || pca24y
o ol
|

O
O +

BT :% e
_>'€_ :]2# a {:

|
C? ! >
Cuslomer’s circuit . Teijin Seild side Customer’s circuit ) Teijin Seiki side
Incase of 24 V common In case of 0V common

Conducted current should always, even momentarily, be below the abeve indications.
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3-4. Explanations and Setting Up of the Parameter

The parameter is used to set up the operating conditions and to check each of the control status

during operations,

3-4-1. Qutline of the parameter

Parameter numbers -~ Qutlines
Control P-l1toP-29 Items for parameter seltings
parameter

| ® Reductiongearratio ® Acceleration and
deceleration time

constant
¢ Numberofindexing @ Positionloop gain
L ® Operating speed and others

P-60to P-69 |Itemsf{or parameter selections

® Selection of the encoder

® Selection of interlock signals

® Selection between short-cut operation or
ane-way operation

# Selection of indexing direction and others

P-70to P-75 | @ Indication of the input and output signal status
® Indication of the absotute encoder alarm status
P-80toP-98 |e [Indicationof the contents of the timer and DA converter
register
® Indication of the present coordinate value {pulse)
® Indication of the error pulse
{Alarm history) ¢ Indicates the last 9 alarms.
A-0ta A-9
{Servo parameters) * Types of motor connected to the servo contraller.
5-0to 5-49 ® Loadinertia
#®  Servo gain(including speed and current)
¢  Servooperation mode

Note : For details of the parameter, refer to page 3-21 and after.
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3-4-2. Setting the parameter

» The LED and push button switches in front of the servo controller allow checking and
modification of the parameter settings, status display, alarm check and manual operation,
¥ Onthe controller front, the LED and switches

are provided as shown in the drawing to the right.

» Normaldisplays

® LED indicates present address.

48 -

=5
&
=

o

MODE

o3 %b
=

L]
]

s

v Transition of display

By pressing the switches, display changes as follow:

Po\\ 2 ON prrese:

Press the i;‘-TODE!
far mere than 3 seconds
HELLOW

:Press t2e [(MODE] Press the {MODE] Press the [MODE}
Ry for morz than 3 seconds for mora than 5 seconds for mare than 5 seconds
Press :n2 [MODE] Press the [MODE] Press the {MODE} Press t.he [MCDE}
Preseanc Motor
Fergen ‘r*j / |—*'1 Lpe ‘|—| ¥
IReductmn I ILoad i
gsarrallo lnertla
n[ | ][ | 1' - —
Indexing
namber
Controi parameters Alarm mstorv Servo parameters Far inspection at plant
Press the : :
IMODEI[UP} : ;
Press the : °]
{MODE) [DOWN} : |:L
109
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¥

Initialization of Lhe parameter

»
»

When operating {or the first time after installation, paramelers must be initialized.

For details of initialization values, refer to the parameter setting section {on page 3-21 and
after).

When using, the setting values should be modified to meet specifications of the customer.

Type of the servo actuator is set to AR15, se¢ perform following servo -parameter initialization

according to your specifications.

(HHAH
(Pre:suin V@ D $

| ser /Q @k;
(Press) 4{?1-&33) .

Initialization procedures (1)

(D Press four switches simultaneously until the display (LED) indicatesl 8 I 8 [ 8 1 8 J 8] .

@ Pressthe MODE, DOWN and SET switches simultaneousty for more than 1 second and
the display (LED) indicates |H[H|[H[H[H] . (Note)

@ Atthe time when | H | H [H [H[H lindication appears on the display (LED), the

initializalion of the parameter is complete.

Initialization procedures (2. Initialization at turn on of the power)

® Turn the power on while pressing the DOWN and SET buttons simultaneously.
The display (LED} displays |H |H|H |H|H] indications. (Note)

Note: The [IL{H|H[H[t] indications appears momentarily.
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4

Initialization ol the servo paramster

Set the fallowing values to serve parameter 0 according to the model of your servo actuator and servo

controller.

Servo parameters 1 through 49 are automatically set.

Model of
servo ARS 15} ARS15 | ARS306 | ARS30 | ARS20 | ARS60 | ARS60 | ARS60 |ARSI35[ARSI3G
controller
Model of
servo AR15 | AR30 | ARL5 | AR30 | AR60 | AR30 | ARGD | AR135 | AR60 | AR135
actuator
Settings 15 18 25 30 40 45 60 80 100 135
Notes : Initialization of the parameters and servo paramelers should be done afler turning the

servo off. Otherwise, alarm E-7 is generated.

Do not turn the power ofl during initialization or reloading. If the power is turned off,
data might be damaged.

Reloaded data becomes valid by turning the power on and off, or by entering the reset
input.

Alter the loading, turn the power on and off or enter the reset signal.

Back up of the parameter is done with EEPROM {(electrically reloadable ROM). Limit is
set to the number of reloading EEPROM can perform (up to 10000 times).

When frequent reloading is required such as for adjustment, setting without EEPROM is
also avatilable.

(See parameter No.P-66 on page 3-29.}

For parameter setting without EEPROM, the set parameter is held by the battery and
RAM.




3-4-3. Checking and changing the parameter settings

} When checking and changing parameter settings, [ollow the procedures below:

»  When discontinuing operations, release the push-button switch

The indications in the display (LED) will be automatically reset to the preseni address

indication, 30 minutes later.

When continuous indications of the parameier settings are needed, operate the

parameter No. P-GB (see page 3-30).

(1) % Whenchanging the parameter setting, press the 4
switches simuitaneously will the display (LED)

indicates [ 8 l 8 I 8 | Bm.

& This operation is not necessary for checking.

Y

{2} Pressthe MODE button and present parameter
number will be indicated.

s

(3) When raising the parameter number:

(D Press the UP button while keeping pressing the
MODE button, and the parameter number goes ugp
one by one.

@ Keep pressing the MODE and UP buttons
simultaneously, and the parameter number goes

up continucusly.

{4) When bringing down the parameter number:

O Pressthe DOWN button while keeping pressing
the MODE button, and the parameter wurmber
comes down one by one,

@ Keep pressing the MODE and DOWN buttons
simultaneously and the parameter number comes
down continuously.

Y

(5) Indication of the parameter setting
& When selection of the parameter number is '
completed, the parameter setting is indicated in
0.5 see. later

U
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(8) To increase the setting value
(@ Press the UP switch and the set value is incremented by one
ata time.
(@ Keepthe UP switch pressed and the set value is incremented
successively.

L

(7} Todecrease the setting value -
(@ Press the DOWN switch and the set value is decremented by
one at a time.
@ Keep the DOWN swilch pressed and the set value is
decremented successively.

(8) To store the setting value

(I Keep the SET switch pressed until the display (LED)

indicates |H|H{H|H [H].
‘ HTH THJE II—I lwill be indicated instantaneously.
@ The new setting value is stored when the display (LED)

changes [H l H HlH m -

L

(9 To end modification of the set, value
® When the set value is modified, turn the main circuit power
off once and turn it on again, or enter the reset signal.
® The parameter setting value is not validated unless the
main circuit power is turned on again, or enter Lhe reset

signal.
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3-4-4. Setting the absolute encoder coordinate zero point

» Thisoperation is for adjusting the zero point of the absolute encoder,
» The reference point is the state where the machine is positioned at index No. 1.

» Setthe coordinate zero point of the absolute encoder after selting the reference point.

Method for setting the coordinate zero paint HH !“L H, H, 'i,!

® Keep the four switches pressed at the same time until the

display (LED) indicates [8 [8 [8 |8 {8 ] - e [ @A
’ 4

() Press the UP and DOWN switches al the same time [or 1 & {PU:ess)

secand or more and the display (LED) changes to et BGWN
I H | H 1 H | H ‘ H J to indicate the end of coordinate zero point D @’}P‘és ,
ress,

setting for the absolute encoder.

Note) Ifthe parametersare notsel in the absolute expression in the
operation above, an alarm will result. [See parameters No. P-
13 (on page 3-23) and No. P-60 (on page 3-27).]



3-4-5. [tems of parameter setting

Para- Initializa-
meter Contents of the parameter Setting ranges tion
numbers values
P-0 Present address indication
P-1 Reduction gear ratio (RI(1:R) 120

® Input the reduction gear ratio of Setting ranges: 2 to 1000
the servo actuator. _ Aand B t}’_PQSZ
¢ When reducing the speed of the Reduction gear ratio (R) by type

servg acktuator cutput shaft
further, input the overall ARLIS | 56 |} 80 | 104 ; 120

reduction gear ratio, AR30 { 56 | 80 | 104 | 120

a0 1= 12401 240 e
% - tu " .
(Iopu ) AR135 | 80 | 100 | 128 | 170

C type:
Reduction gear ratio (R) by type

AR15 | 57 | 81 1105¢ 121
AR30 | 57 | 81 } 105|121
ARGO | 81 | 101|121 ) 153
AR135 | 81 J101 | 129 { 172

p-2 Number of indexing Setting range 2to 255 15
¢ Input the number of indexing,
(Example)

- When indexing ene turn of the
table to 10 equipartitions.
Input "10"
- Incase of 60 units of ATC tool
magazine
Input "60"

P-3 Number of gears of the sprocket Setting range 2 to 255 15

# Input the number of gears of the
sprocket.

® When the sprocket is not used,
input the number of indexing.

P-4 Automatic operation speed (r.p.m)) Setting range 2000
& [nputservo motor revolution AR15 o 60 50 to 3000
during automatic operations. ARI135 50 to 2500
P-5 Acceleration and deceleration time Setting range 50 to 1000 500
constant during automatic operations | (The acceleration time constant is
{m sec) same as the deceleration time
® Inputacceleration and constant.)

deceleration time during
automatic operations.

P-6 Manual operation speed (r.p.m.) Setting range 1000
¢ Inputthe revolution of the serve AR15 to 60 50 to 3000
motor during manual operations. ARR135 50 to 2500
¢ Step, JOG and Zero point return
modes.




Para- Initializa-
meter Contents of the parameter Setting ranges tion
numbers values
P Acceleration and deceleration time Setting range 50 to 1000 500

constant during manual operations {The acceleration time constant is
{m sec) same as the deceleration time
® Inputacceleration and constant.)
deceleration time during manual
operations.
P-3 Creep speed during resetting to zero Setting range 50 to 300 50
point (r.p.m.)
® Used for resetting to zero point
with the incremental type.
® Thisis the rotating speed after
stepping on the zero point limit
switch.
P-9 Paositien loop gain {Kpl(sec-1) Setting range 1000 to 5000 2000
® Select the optimum loop gain. {10 to 50 sec—1)
® Convertedas0.01sec~! =1 Kp = 20 should be inputted as
' "2000".
P-10 | Allowable positional deviation (pulse} | Setting range 1 to 6553 2000
® Means the max. follow-up errors {10 to 65530 pulse)
during rotation,
® Settothe value obtained from the
following equation or more:
Used max. Pulse
revelution of the number of
servo motor X theencoder X 1.5
Kpx600
® 10 pulsesare converted as 1
P-11 | Range of in-position (pulse) Setting range (T) 10 to 9999 400
¢ Means the range of positionings.
# The positioning finish signal is T
outputted when positioned within /‘
the range of in-position. —<—
7N
Command pesition
P-12 | Range of the home position signal Setting range (L) 10 to 9999 800
{pulse)
® Thissignal is outputted at sach L
address.
¢ The range of this signal {L) should L)
be wider than the range of in-
position, and less than 1/4 pitch. N
(1 pitech = distance between an Command position
address to the next address) (L>T)




Para-
metfer
numbers

Contents of the parameter

Setting ranges

Initializa-
tion
values

P-13

Number of the encoder pulse (pulse)

Input the number of pulse for one
rotation of the encoder.

8192
- 2048P/R)

Absolute encoder
{Quadrupled internelly

8192

Deviation [rom the zere point of Lthe
absolute encoder on the ane rotation.

Indicates deviation from the zero
point in one rotation of the
encoder.

When renewing the printed circuit
board and ROM, record the
previous parameter No. P-14
figures, and after renewal, set the
figures Lo parameter No. P-14.
Renewing may be done withoul,
changing the coordinate zero point.

Setting range 0to 8192

Grit shift value (pulse)

Means error adjustment value
between zero point of the encoder
and the reference point.
Caleulate the movement amount
(min.) at the output shaft by the
leltowing formula;

Grit shift value X 360 X 60
Number of X Reduction
enceder pulse gear ratio

Setting range 0 to 9999

Backiash correction value (pulse)

This is used for correction of errors
caused by backlash with either of
CW rotation or CCW rotation.
Calculate the movement amount
{min.} at the servo actuator putput
shaft by the following formula:

Backlash

correction value X 360 X 60
Number of ¥ Reduction
encoder pulse gear ratio

Setting range 0 to 9999




Para- Initializa-
meter Contents of the parameter Setting ranges tion
numbers values
P-17 | Step feeding amount (pulse) Setting range 0 to 9939 200

® This is used in the optional step .
feeding mode {see page 43) and in
the local mode (see page 44).
¢ (Calculate the movement amount
(min.) at the servo actuator putput
shaft by the following formula: -
Step fesding
amount X 360 X 60
Number of X  Reduction
encoder pulse gear ratio
P-18 | CW rotation side stroke limit ¢ Setting range with the -—_
¢ This is used when there is a stroke incremental encoder 0 to 65535
end. (10,000 to 665,350,000 pulses)
& 10,000 pulses should be converted [® Absolute encoder
tol. A maximum value to the set
¢ With the absolute encoder, a limit conditions is automaticaliy set.
setting value of the stroke limit, in When re-setting, the value must
accordance with the operating be equal to or less than this this
conditions, will be indicated in the maximum value.
display (LED). Setting shouldbe
made to a value equal to or legs
than this value, Note)
P-19 | CCW rotation side stroke limit ¢ Setting range with the —
& Thisis used when there is a stroke incremental encoder @ to 66535
end. (10,000 tc 665,350,000 pulscs)
® 10,000 pulses are converted to 1. % Absolute encoder
e  With the absolute encoder, a limit A maximum value to the set
setiing value of the stroke limit, in conditions is automatically set.
accordance with the operating When re-setting, the value must
conditions, will be indicated in the be equal to or less than this this
display (LED). Setting should be maximum value.
made equal to or less than this
value. Note)
Notes :

1. Theinitialization value is indicated in the display (LED) even if parameler No. P-18 and P-19
are not used, but do not change the initialization value when not using them.

D Incremental encoder
(@) Absolute encoder

5889 are indicated in the display (LED).
the limit setting value of the stroke limit is autamatically

calculuted and indicated in the display (LED).
2. When "0"is set, the stroke limit takes the value of home position signal range (see parameter
No. P-12on page 3-22),




Para-
meter
numbers

Contents of the parameter

Setting ranges

Initializa-
tion
values

P-20

Power save timer (sec)

®  Used to avoid useless heat
generation of the motor, when
interrupting for long time.

¢ When it comes to the setting time
in the power save timer, the serva
ON signal turns off automatically
and Lhe built-in holding
electromagnetic brake works.
Meanwhile, when the operation
start signal enters, the
electromagnetic brake is released
and the operation is resumed.

#® The servo lock holds during the set

time.

® Select use of the power save timer
by parameter Ne¢. P-65 (in page 3-
-28).

Setting range 30 to 9999

30

P-21

Overshoot (pulsa)

® When the abrasion load is large,
the servo lock holding torque may
increase or positioning accuracy
may deteriorate by mechanical
distortions.

¢ Insuch cases, malke evershonting.

¢ Setup the optirmum covershoot
checking the holding torque
(electric current vaiue).

Setting range 0 to 9999

P-22

Number of {follow up pulse {pulse}

¢ Corrects minute deviations
oceurred at the servo on or off.
Correction is done at input of the

servo on signal. Correction is done

only to a deviation below the
setting.
(Do not set a value to this parameter
when a value is set to P-21 {overshoot
value).)

Setting range 0 to 400

P-24

Autematic operation speed 2 (rpm)

¢  Enter the servo motor revolution
in the automatic operation.

# Operation is done at this speed of
this parameter when the speed
change signal has been turned on
at the time the start signalis
entered.

Setting range
ARI15 to 60 50 to 3000
AR135 50 to 2500

2000




Initializa-

Para-

meler Contents of the parameter Setting ranges tion
numbers valueg

P-25 | Acceleration and deceleration time Setting range 50 to 1000 500

constant in the automatic operation 2
(msee)

Enter the acceleration and
deceleration time in the automatic
cperation.

Operation is done at time constant
of this parameter when the speed
change signal has been turned on
at the time the start signal is
entered.

{(The acceleration time constant and
deceleration Lime constant is
identical))




3-4-6. ltems of parameter selections

Para-
meter
numbers

Contents of parameter selections

Initializa-
tion
values

P-60

Selection between the absolute encoder and incremental
encoder

| ]

Absolute encoder with the coordinate shifting function
By use of the coordinale shifting function, endless
indexing may be made witheut mechanical resteictions
of reduction gear ratio, number of indexing and number
of gears of sprocket.

Absolute encoder without the coordinate shifting
function

(The coordinate shifting funetion is used when making
positioning with the endless rotation.)

Incremental enceder with the reference point return
direction in CW rotation.

See page 1-2 for the direction of rotation.

Incremental encoder with the reference point return
direction in CCW rotation.

'See page 1-2 for the direction of rotation.

{LED
indication)
0000

0010
0001

0011

oooo

P-81

SBelecting the direction in which the number of the indexed
address goes up.

In case the order of numbering the indexed addresses is
counterclockwise (CCW),

See page 1-2 for the direction of rotation.

In case the order of numbering the indexed addresses is
clockwise (CW).

See page 1-2 for the direction of rotation.

(LED
indication)
0000

0001

0000




Para- Initializa-
meter Contents of parameter selections tion
numbhers values
P-62 Selection of interlock signal. . (.LE[.) 0001

Parameter display (LED) indication)
0000
U
mil=Al=Al=Al= A=A
3 h -
1 should be always indicated
Timing chart —E See (1) 0
(MFIN) See (2) 1
Interiock —E A contact input 0
signal is B contact input 1
Intertock Used 1
signal is —E Not used 0
(1) Whenbitis 0 (2) Whenbitis1
START [] smer ]
CMDDAT CvMBD
gt > vt~ <
CNTUP CNTUP | l
Note:
CNTUP is outpuited when
START signal is on and within
the positioning complete range.

P-63 | Selection between short-cut operation and one-way (LED oooo
operation indication)
® Short-cutindexing 0000
¢ Finite indexing (when there is a stroke end) 0001
¢ One-way indexing (CW rotation) 6010
¢ One-way indexing (CCW rotation) 0011

P-64 |{Selection of indexing direction with a 2-position indexing (LED 0000
¢ (Address No. 1)=CCW rotation—(Add. No. 2)— indicalion)

CW rotation—{Add. Neo. 1) 00040
o (Add. No.1)—»CW rotation—{Add. No, 2)— 0Gol

CCW rotation—{Add. No. 1) —

(In case of one-way indexing, make cut the setting by

use of parameter No. P-63.

P-65 Selecting use of the power save timer (Parameter No. P-20, (LED Q000
in page 3-25) indication)
® Not using the power save timer. ocoo
® Using the power save timer. 0001




Para- Initializa-
metar Contents of parameter selections tion
numbers values
P-66 Using the direction backlash correction, direction of grid shilt. S-shape 0000

acceleration/deceleration and EEPROM. ' '
Selecticn of the direction of backiash correction and the direction of grid
shift
Select the direction of rotation of backiash correction and of grid shift.
* Direclion of rotation : Reler to page 1-2 -
Parameter display (LED)
L]
alld\HIHHE
1 h
1 L Grid shife "E Cw 0
ccw 1
Backlash CW 0
correction CCwW 1
Acceleration/ 'E Straight 0
deceleration curve S-shape 1
(Note)
EEPROM Used 0
_-E Not used 1
Note: When the backlash correction and grid shift are not used, set 0 to
pargmeter numbers P-15 and P-16.
P-67 0000

Selectian of the aptional step mode

If either CW or CCW signal is ON under the following setting, feeding
takes places as specified to each parameter [revolution (P-6),
acceleration/deceleration time constant (P-7} and minute feeding amount

(P-17)}L

(LED
indication}
MODEA — ON Step mode 0000
MODEB — OFF + Minute step mode 0001
(Manual step mode) Step mode 0010
| Jog mode 0011 |

¢  Selting shouid be done in the manual mode.

The set value is valid right aflter it is set.

¢ The set value is reset when the reference point setting is done using the
parameter setting switch, when power is re-applied or when the reset.
signal is entered.

Note: A shockaf acceleration or deceleration can be reduced by selecting S-shape
acceleration/deceleration curve.



Para- Initializa-
meter Contents of parameter selections tion
numbers values

{Con- *  When it is desired to operate the absolute encoder after switching the 0000
tinued mode froem the minute step to the drive mode. .
from
P-67)

MODEA — ON {LED indication)

MODEB — ON + Q100

(Reset to -
reference point)
(Re-setting is requiced after releasing.)

P-63 0000

Selection of the alarm number external output and display duration of the
parameter settings.

Parameter display (LED)

slEEEEIE]

b

Parameter setting _E 30-second display 0
Continuous display1

Alarm number "E Not outputted 0
{external output) is Outputted 1

(1) Selection of parameter settings display duratien
30-second display —  settings are displayed for 30 seconds upon

pressing the button and then display switches to

present address.

e Theset value is valid right after the setting
is complete.

¢ The set value is reset to 0 at re-application
of power or input of the reset signal.

{2) Selection of the alarm number external cutput (see page 4-7)
When the control alarm (SALM) is generated, its alarm number (E-
xxx} is outputted through the present address indication signal in
binary.




Para- Injtializa-

meter Contents of parameter selections tion
numbers values

P-69 Selection of the local mode 0000

The local mode is for manug! operation by use of push-button switches
on the controller.
It is used when making adjustments or at the time of test operations.
Operations may be carried out skipping the input and output signal
lines (CN2). _
(LED
indication}
(D Not using the local mode. 0000
@ Selecting the JOG operation of the local mode. 0001
(3> Selecting the step operation of the local mode. 0010
{1 pitch (to the next address) feeding]
@ Selecting the minute step aperation of the local 0011
mode.
[Feeding in the set-up amount by Parameter No. P-
17}
Methods of operation (The set value is valid right alter the setting is

complete,)
When UP of the push-button switches is pressed, it rotates
clockwise (CW).
@  When DOWN of the push-button switches is pressed, it rotates
counter-clockwise (CCW).
(See page 1-2 for the direction of rotation.)

Parameter indication
During operation, the parameter display (LED) indicates the index
address after "L X > x".

Releasing

The local mode is released by simultaneously pressing MODE and SET . -

of the push-button switches.

The interlock is valid when used in the local mode, too. Check state of
the interlock before use.




3-4-7. Status indications by parameters

When following parameter numbers are designated, status of the input and output signals (CN2)

and alarm status of the absolute encoder are indicated in the parameter display (LED).

Para- Contents of indicalions (LED)
meter | Digit4  Digit3  Digit2 Digitl
P-70 Input signals
CMDDAT4 | CMDDATS3 | CMDDAT?2 | CMDDAT i
P.71 Input signals
CMDDATS | CMDDATT | CMDDAT 6 | CMDDATS
P-72 Input signals
INLK START CCwW Cw
P-73 Input signals
PRDY SVON | MODEB { MODE A
P74 Input signals
AUX 1 REFLS | SPEED
P-75 Qutput signals
SPDAT 4 | SPDAT3 | SPDAT 2 | SPDAT 1
P-76 QOutput signals
SPDAT & | SPDAT 7 | SPDAT6 | SPDATS
P-77 Output signals
MOV CNTUP | IDPOS SALM
P-78 Qutput signals
AUXS AUX 4 AUX 3 AUX 2
pP-79 Indicates alarm status of the absolute
encoder.
ENALM | BATALML | BATALM2 | CNTQVF

Display (LED}

[
L]

=Al=)

=4

=Al=

Input signal

CMDDAT 1
CMDDAT 2
CMDDAT 3
CMDDAT 4
CMDDATS
CMDDAT 6
CMDDAT7
CMDDATS

CwW
CCW

START

INLK :
MODE A
MODEB
SVON
PRDY

REFLS
SFEED

Output signals

SPDAT1
SPDAT 2
SPDAT 3
SPDAT 4
SPDATS
SPDAT &
SPDAT7
SPDAT 8

SALM
IDPOS
CNTUP
MOV

ENALM

BATALM1 :
BATALM2 .

CNTOVEF

Address command
signals

Manual command CW
signal

Manual command CCW
signal

Operation start signal
Interlock signal

Mode selection signals
Mode selection signals

;. Servo ON signal

Operation preparation
command signal

Zero point LS signal
Speed change signal

Present address
indication signals

Control alarm signal
Home position signal
Positioning finish signal
Servo actuator in
pperakion signal

Presencefabsence of
alarm signali
Battery voltage drop
Built-in capacitor
voltage drop
Counter aver{low



Paraineter

numbers Contents Injtial values
P.30 Value preset by maker 0
P.31 Value preset by maker 0
P-40 Value preset by maker 0
P-41 Monilor output selection 103
P-42 Not used
43 Number of power onfoff times _
P-44 Encoder version (Present version : """, M/C version : "1")
P-45 Value preset by maker
P-46 Value preset by maker
P-47 Value preset by maker
P-43 Value preset by maker 20
P-49 Value preset by maker 4080
P-50 Drift correction time constant (lower range) 25
P-51 Drift correction time constant (upper range) 5
P-52 Drift correction plus gain 2
P-53 Drift correction minusg gain 1
P-54 Value preset by maker 50
P.55 Value preset by maker 400
P-56 Servo leck mode 120
P-57 Permissible position error in servo lock mode 400
P-58 1/10 value of error pulse for excessive position change
P-59 Mumber of controller alarm oceurred just belore
P-80 Monitor output data (Ch A)
P-81 Monitor output data (Ch B)
P-g2
P-83 Indicates contents of timer 3 register {20 msec.)
P-84 Indicates contents of timer 4 register {1 sec.)
P-85 Dividing piteh fraclion
P-86 Correction of dividing pitch fraction
p-87 Number of continuous step leeding times
p-83 Shift of coordinate in a coprdinate shift
P-89 Operation mode register
P-90 Speed limit 12000
P-91 Equal-speed command value 30000
pP.92 Speed command value in servoe lock mode 30000
P-93 Deviation {rom equal-speed command value 0
P-94 Speed command value 30000
P-95 Error pulse
P-96 Indicates the coordinate value (of lower range).
P-a7 Indicates the coordinate value (ol middle range).
P-og Indicates the coordinate value (of higher range).
P-99 Program version 110




3-4-8. Servo parameters

» Principally, all parameters except 5-0 and 5-1 should he used at their initialization values.

Parameter ; . . ] Initialization
Nos. Explanation of parameter Setting ranges value
5-0 Actuabor type (Setting ranges) 15
ROM cn the digital servo stares the standard servo parameters of the
actuator. When the motor parameters are set aceording to the table
below, constants for the speed and current loop are automatically set
at the time the power is turned on next time.
Servo controller  Servo actuator  Parameler
ARS15-06 ARIS* 15
|: AR30* 18
—— AR15* 25
ARS30-10 [: AR30* 30
‘ ARGO* 40
— AR30* 45
ARSE0-15 —— ARGQ* 60
— AR135* 80
ARS135-25 ARGO* 100
: ARI135% 135
31 Load inertia ratio Setting ranges:  2te 4096 256
Caleulate ratio of the machine load
inertia ratio against the motor rotor inertia using the following
expression and set the value.
Machine load inertia X 256
Load inertia ratio =
Molor rolor inertia x Reduction gear ratio?
5.2 Speed loop proportional gain Setting ranges : 1to 16384 71
Use the value that has heen
automatically set upon setting the motor type
8-3 Speed loop integral gain Setting ranges:  1to 16384 458
Use the value that has been
automatically set upon setting the motor type
5-4 Imperfect integral coefficient Setting ranges:  1to 16384 16384
This ceefficient makes rigidity ]
of the serve finite. Standard setting - 1to 16384
S-5 Acceleration feedback gain Setting ranges:  0t0 16384 Q
This stabilizes the serve system when
it became unstable because the external inertia is greater than the
motor inertia. I an excessively large value is set, the motor might
generate an abnormal sound, therefore the value should be setata
level where such sound 1s aveidable.
5-6 PI - IP coefficient Setting ranges: 1to 16384 168384
Use the value thal has been .
automatically set upon setting Standard setting: 1 to 16384
the motor type.




Parameter

Initialization

Nos. Explanation of parameter Setting ranges value

S-7 Torque command [ilter Settingranges:  0to 16384 0
The torgue command filter applies low
pass [ilter to the torque command output {rom the speed loop,

5-8 Speed limit 9830
Overspeed alarm "E-111" is generated
when the rotation is continued for more than I second at a revolution
beyond the set value. -

Speed limit revolution (rpm) X 8192
Set value=
3000

59 Torque limit Setting ranges: 50 to 2507 2257
Use a value less than the value that
hasbeen automatically set upon selting the motar type.

S5-10 Current loop gain 1 Selting ranges: 979
Use the value that has been
automatically set upon setting the motor type.

s-11 Current loop gain 2 Setting ranges: 50 to 1000 1092
Use the value that has been
automaticaliy set upon setting the motor type,

512 Current loop proportional gain Setting ranges : 10985
Use the value that has been
automatically set upen setting the motor type,

5-13 Current loop integral gain Setting ranges: 50 to 1000 3373
Use the value that has been
automatically set upon setting the motor type.

5-14 Current loop integral limit Setting ranges: 4096
Use the value that has been
automatically set upon setting the motor type.

5-15 Rated current parameter Setting ranges: 50 to 2058 532
Use the value that has been
automatically set upon setting the motor type.

5-16 Current dead zone correction Setting ranges:  0to 256 0
Use the value that has been
automatically set upon setting the motor type.

5-17 Enceder pulse number Setting ranges: _ 8000 to 10000 8192
Set a value equal to 4 times
the number of pulse on encoder

5-18 Encoder type Setting ranges : 0 to 6553 0
Use the value that has been
automatically set upon setting the motor type.

5-19 External mount encoder pulse number Setting ranges:  0t065535 65535

Use the value that has been automatically set




Parameter - . . Initialization
Nos. Explanation of parameter Setting ranges value
5-20 External meunt encoder type Setting ranges: - Oto 13 15

Operation mode Edge sensor Setting
Up/down count mode Rising edge sensor 5
Falling edge sensor 6
Phase diflerence mode Both rising/?alling 11
Doubled edge sensor
Phase difference count mode 15
Quadrupled
¢ Do not set a value other than those given above.
& In the up/down count mode, PAL, *PAI, PBland *PBl inputon
CN4a are counted. PAI and *PAI inputs control up count, and PBI
and *PBl inputs contrel down count.
‘® When phase difference exists, if PAI and *PAIl terminal is earlier
up count is performed and if PBI and *PBI is earlier down count is
performed.
® The settings are not valid unless 1 is set to bit0 of S5-49.
S-21 Overload protection limit Setting ranges: 0 te 32767 32000
Use the value that has been
automatically set upon setting the motor type.
S5.22 Overload protection coefficient 1 Setting ranges: 0O to 32767 16376
Use the value that has been
automatically set upon setting the motor type.
5-23 Overload protection coefficient 2 Setting ranges : 0 to 32767 2458
Use the value that has been automatically set

3-24 to 5-26 | Blank _

5-27 Brake timing Settingranges:  0to 32767 19200
Use the value that has been
automatically set.

5-28 Relay timer Setting ranges: 0 to 32767 65280
Use the value that has been
automatically set upon setting the motor type.

5-29 Current limit Setting ranges: 0 to 2407 2257
Use the value that has been
automatically set upon setting the motor type.

5-30 Observer speed loop model Setting ranges:  0to 32767 357
Use the value that has been
automatically set upon setting the motor type.

5-31 Observer motor model Setting ranges:  0to 32767 29569

Use the value that has been
automatkically set upon setting the motor Lype.




Parameter

Initialization

Nos. Explanation of parameter Setting ranges value
5-32 Inertia identification level Setting ranges:  0to 32767 256
Use the value that has been
automatically set upon setting the motor type.
5-33 Speed identification level Setting ranges:  0te 32767 256
Use the value that has been
automatically set upon setting the motor type.
5-34 Observer position loop gain Setling ra;ges ;1000 to 5000 2000
Use the value that has been
automatically set upon setling the motor type.
5-35 Position loop gain Setting ranges: 1000 to 5000 2000
Use the value that has been
automatically set upon setting the motor type.
5-36 Imposition range Setting ranges: O to 1000 100
Use the value that has been
automatically set.
This parameter is not valid unless bit0 of 5-49 is set.
S-37 Zero speed Setting ranges:  0to 1000 128
Use the automatically set value.
This parameter is nol valid unless bit2 of 3-49 is set.
S5-38 Speed ceefficient H Settingranges: 0 to 2048 1024
Use the automatically set value,
S5-39 Speed coefficient L Settingranges:  0to 2048 512
Use the automatically set value.
5-40 to 5-42 | Blank -
5-43 External torque command offset Settingranges: 0 to 4095 2048
This sets the offset value for
the external torque command (CIN4-68). When the voltage calculated
from the setting is entered, torque generation goes to zero.
Offset voltage (V)X 2048
Setting value= + 2048
10
This parameler is not valid unless bit3 or bit4 of S-49 is not set.
5-44 External torque command variable Setting ranges: 0 to 32767 16384
This sets the ratio between
the external torque command (CN4-8) and the generated torque.
Setting= (0 to 1.9999) X 16384
When setling is 16384, the value is max. torque/10 V
This parameter is not valid unless bit3 or bit4 of 5-49 is not set.
3-45 External speed command offset Setting ranges : 0 to 4025 2048

Sets offset value of the external
speed command (CN4-5). The revolution goes te zero when the voltage
being calculated [rom the setting value is input.

Offset voltage (V) X 2048

Setting value= 10 - + 2048

This parameter is not valid if bit2 of 5-49 is not set.




Parameter

Initialization

Nos. Explanation of parameter Setting ranges value
3-46 External speed command variable Settingranges:  0to 32767 16384
It sets ratio of the external
speed command (CN4-5) to the revolution.
Setting value = (0 to 1.9999) X 16384
When the setting value is 16384, the ratio is 3000rpm/10 V.
This parameter is not valid if bit2 of S-49 is not set.
547 Function selection ' - 0
24 23 22 at 20
0 0 | MDLENA PLPEMNA
Driver section
positional toop
Model adaptation
control
0: Valid
1: Invalid
® Seteach bit after converting them into decimal values.
For example, set "1" when the positional leop control is valid.
S-48 Alarm output conditions 0

o4 23 22 a1

20
] ROHTHE MOHSTH | MOHTHE | BRKPWI

Brake power

Motor thermatl

Software thermal

Regenerative
resistor overheat

0: Checked
1: Notchecked

¢ BREKPWR: Set "1" when using the actuator not instailed with the
brake or when the brake control is done from a separate circuit.

® Seteachbitaller converting them into decimal values,
For example, set "1" when the brake power is not checked.




Parameter . . Initialization
Nos. Explanation of parameter Setting ranges value
S5-49 Alarm output conditions 0

24 23 22 21 20
TCMDLM | TCMDEN VCMDIE MTRDIR PCMDEN
Pulse train cominand
~ signal
LE 0: Valid
1: Invalid
Muotor rotation direction
L[ 0: Positive voltage
clockwise rotation
1: Positive voitage
counterclockwise
rotation
Exteroal speed command
Lo vand
1: laovalid
External torque command
LC 0: valid
1: Inwvalid
External torque control
LC 0: Valid
1: Invalid
¢ MTRDIR: Valid when bit2 (VCMDIE} is set,
¢ Donotset TCMDLM and TCMDEN simultaneously.
¢ Sel each bit after converting them into decimal values.
For example, set "8" to make the external torque command valid.
3-4-9. Alarm history
Parameter Nos. Explanations Initial value
A0Q Latest alarm
A-1 First latest alarm
A2 Znd latest alarm
A-3 3rd latest alarm
A4 4th latest alarm
A-5 5th latest alarm
A6 6th latest alarm
AT Tth latest alarm
A-8 8th latest alarm
A-9 9th latest alarm




3-5. Driver Section

3-5-1. Driver (CN4) input and output signal

Signal names

Symbols

Pin numbers

Contents

5V power

5V
DGND

1,2
3,4

® Built-in power.
#® +15V+5%, max. output current 200 mA.

t15V power

+15V
—15V
AGND

11
12
7,13

® Inlernal power supply for command signal
& + 15V ¥ 5%, max. oulput current 30 mA.

Speed input
command

VCMD

5

¢ Analog command input of the motor rotation
speed.
Itis 0 to =10 V/0 to £ 3000 rpm.
However, the motor rotation speed when 10V
is entered can be varied by the servo
parameter 5-46.

® Inputimpedance is approx. 10 k chms,

® Thisinput is valid when 4 is set to the servo

parameter 5-48.

Analog input interface

Torque
command inpul
Torque control
input

TCMD

#® [tisananalog input of the serva controller
ocutput current.

Actuator (5-9/5-15)
generated = —————— X
torque (%) 100V

input
voltage (V)

However, the output current when 10V is entered

can be varied by the servo paramaeter 3-44,

* Input impedance is approx. 10 k chms.

® This input is valid when 8 or 186 is sel to servo
parameter 3-49.

® Input voltage range is 0 to 10V during the
external torque control.

® [For the input interface, refer to the speed
command input.




Signal names

Symbols

Pin numbers

Contents

Pulse train
signal input
A phase

B phase

PAI
*PAI
PBI
*PBI

14
15
16
17

& Pulse train command, up to 200 Kpps. High
speed photocoupler input.

¢ [Lxternal mount encoder signal input.

¢ Set the pull up resistor so-that the input
current i is within the range of BmA to 16 mA,
LED forward voltagedropf = 1.4 V

{a) Incase ofopen collector
Operrroilecter method Max. 200 kpps

In cose of phase
difTerence input

A B,C,D = (PHIL PRI
Duty ratin (P73 £P)|

{(b) Incase ofline driver
Differential receiver method Max. 200 kpps

A n case of phase
differance input

= b -
— vt =2

A,0,C,0 = (P  LePmy
* Duty ratls BPAD £4PM)|




Signal names Symbols Pin numbers Contents
Positional AM 8 ¢ Signal output of the motor encoder.
signal oulput BM 9 ¢ (Open collector output.
M 10 ® Limitcurrent equal to or less than 35 mA at 5
to 24 V. .
Pulse train gutput interface
Pulse train gulput interface
Apprax. Phosa ratation
During counLerclock wivs rotatian of wsatur
A4 -LE.B{_J.):.[E!I_\J
B E_I‘l_,
™o
*AM O Sigral A, B.C. D =(Pri+ Py
TuLy ralis KP/ZI L 1P
ZM corrosponds 10 npprocimately 1 eycla
of AM o B
Approx. ma [ louuweiupler
a¢ bess >
Shield G 20 ¢ Connect the shield signal wire

3-5-2. CN4a input and outputsignal connector

Applicable plug type {CN4b)

Ceonnector type

{CN4a) Case (Non-shield shell kit and Manufacturer
(On printed ground plate are attached)
wiring board Soldered type name
side) Jack screw One touch
M2.6 type lock type

10220-52A2JL
Right angle 20P J

10120-3000VE

10320-52A0-008

Sumitomo 3M

10320-521'0-008 Co. Lid,




3-6. Measurement of Servo Motor Shaft Torque and Speed {Revolution)

3-6-1. Measuring method

The speed feedback value is output to the monitor terminal A ch and the current feedback value to

the monitor terminal B ch.

Measurement is done with an oscilloscope using the motor terminal and COM terminal.

Monitor terminal section

READY |

BaTal [ HHB

B8

MON A
MON B

Bl

HUD{D D IJAP
SET D D ?N

o
O

3-6-2. Calculating the torque

» Calculating the lorque on the servo motor shaft

. COM :

Calculate the servo moter shaft torque by entering the measured voltage to the following

expression.

Servo moior shaft torque

= Measured voltage (A/V value X torque constant X 1/v'2)

(N-cm) = Measured voltage X Censtant
Type AR15 AR30 AR60 AR135
AV value 6.5 9.8 16.3 245
Torque constant 54 64 T2 13
Constant 248.2 443.5 829.9 1351.3
4 Servoactuator output  Servo motor shaft Reduction gear 08
shaft torque - torque ratio (R} (Efficiency}



3-6-3. Calculating the speed

Measured
voltage

» Servo motor shaft
rotational speed

} QOutput shaft

3000
2.5

Servo motor shaft rotational speed

rotational speed

The monifor cutput terminal atlows output from other meonjlor Lerminals. Set following values to

parameter 41 and after. However, they are set again to 103 at power on.,

Reduction gear ratio (R)

Parameter 41 = 11013

T

Monitor B
terminal

Monitor A
terminal

For example, set "814" to parameter 41
when the U phase feedback value and the
number of moteor rotation are to be
outputted to monitor A terminal and
moniter B terminal, respectively.

cutput value

0 |Speed command 1 [Speed feedback
value
2 [Torque command 3 Torque feedback
value
4 Rated currentratio | 5 |Motor thermal data
6 {External speed 7 |External torque
input value input value
2 |U phase feedback 9 IV phase feedback
value value
10 |W phase feedback 11 |U phase current
value output value
12 |V phase current 13 |W phase current

output value

14

Motor rotational
speed




4. Troubleshooting
4-1. Inspectionin trouble
4-1-1. Inspection in trouble.

When a trouble vecurs, check the following items:

(1) Kind of trouble in detail
(2) Ifany alarm display appears or any alarm signal is output,

(3) Situations under which a trouble has occurred.

When a trouble occurs, the dynamic brake works, and the servo actuator comes to an emergency
stop. Al the same time, an alarm display appears on the display of the servo driver/controlier, and

an alarm signal is output outside.

» Inthe case of control alarms, alarm numbers (Alarm E-2 to 17) appear on the LED}, and control
alarm signals (CN2-29 pin) are output.

» Incaseof driver alarms, alarm numbers (Alarm E-101 to E-116} appear on the LED, and driver
alarm signals (CIN2-44 pin) are oﬁtput. .

» Inthe case of controller alarms, READY goes on or flickering and controller alarm signals (CN2
-45 pin) are output,

» Inthecase ofbattery alarm BATAL goes on and battery alarm signals (CN2-46 pin) are output.

Note: During CPU initialzation with input of reset signal af the time of power on, LED displays
"HELLQ”.

Layouts of Servo Driver/Controller Displays

READY | MONA

BaTAL THBIBBIBIR : "28‘3‘5
A h\a——._.._..—

MODE l

DOWN
SET
[ v




- Actions required at occurrence of abnormality

Chechk the state at the time when
abnormality occurred or alarm light
is actuated

Develop and implement
Ttountermeasures based on 4.2.4 (on
page 4-10), 4.2.5 (on page 4-14) and
4.2.6 (on page 4-17)

Does the
abuormality content indicate
an improper positioning, abnormal
sound, vibration gr heat

YES

generatian?

Develop and implement
countermeasures based on 4.1.3 (on
page 4-3) and 4.1.4 (on page 4-5)

NO

Reset the alarm and activate it

apgain

In case the alarm is IPM alarm or
overlead, check the cause carefully
before re-activation.
Otherwise damage on the servo
controller or burn out of the motor
might be caused.




4-1-3. In case of improper positioning

Inappropriate
values are set to parameters 1,
Zand 37

YES

Adrive mode
other than the automaticor
manual step modes
isset?

YES

Zero point
adjustment is not,

complete ? CYES

Check wiring
of the power line *1 and encoder
signal line. Check the ground and
shield wire carefully ?

Read and record the present
coordinate value by the parameter
numbers P-96, P-97 and P-98*2

Turn the main circuit power off once
and then turn it on

Read and record the present
coordinate value again by
P-96, P-97 and P-98

Correct the settings and perform
zero point adjustment

Operate in the automatic or manual
step mode

Do zero point adjustment.
Set zero point for the absolute
encoder {(see page 2-16)

Carry out necessary corrections

*1 Power line refers to the servo motor
power ling,
*2 P-96: Presentcoordinate value

(least significant four digits)

P-97: Presentcoordinate value
{four digits in the middle}
P-98: Presentcoordinate value

(most significant four digits)

43



A dilferent
resent coordinate value is indicate
between before and after the main
circuit poweron *37

NO

Read the error pulse amount by
parameter number P35

Excesstve
error pulse
amount ?

Large
backlash ?

NO

YES

Large load.
torque ?

signal line connection

|| Failure on the holding

Impreper encoder

failure on the servo
controller

Failure on the encoder

brale in the actuator

*3: Errovof1to 2 pulses

are approved

Output shaft side is
mechanically locked

Large friction
unbalanced load

Large load inertia

YES

Failure on the servo
controller

Check clamping
terque of the

fastening bolt on the
servo actuator

The fastening bolt
is loosened 7 YES

Failure on the servo actuator
reduction gear

Failure on the servo
controller

Clamp the fastening
bolt according to the

specified torque

Replace or repair the

servo actuator




4-1-4. In case of abnormal sound, vibration or heat generation

Check the servo actuator
reduction gear section

Grease leakage is

PITES Failure on the Replace or repair the
oung ¢

YES sealing serve actuakor

High
" temperature on the
reduction gear
section?

Ambient

temperature is Reduce the ambient

% ively high. 40°
‘tcess(;:?liygh;gr? e YES temperature

NO

High drive torque ?

Ambient - -
temperature is Raise the ambient

xcessively low. 0°C or YES temperature

Abnormal
sound or large noise is
heard ? YES

Load is excessive ? Reduce the load

YES




Cutput shaft

vibrates during the

drive?

NO

Large backlash ?

Looseness
on the fastening
kolt ?

Abnormality en
the reduction
gear

Clamp the fastening
bolt according to the
specified torgue

Servo
controller’s speed loop
gain is high 7

Adjust the servo
controller's gain by
the parameter

supply/power line

ground, or shield wire of the
encoder signal wire is not

YES

Correct the error

connected ?

Failure on the servo

No abnormality

actuator




4-2. Diagnosis and Countermeasures for Abnormality in Control

4-2-1. Explanations of control alarm

.!‘..Iarm ntam!)er Explanations
{Indicated on display)
E-2 Positional deviation in excess of tolerance
E-3 An address beyond setting range is designated
E-4 Coordinate values exceed the coordinate limit of the control system
E-5 Excess drift
E-6 Operation results overflow
B-7 When data beyond the setting range is set to the parameter
E-8 Zero point is not detected (with the incremental encoder)
E-9 Excessive positional deviation during serveo lock
E-10 MAEL communication error. Incase of data transfer error,
E-11 MAL framing error. In case of data transfer error.
E-12 MAE overrun error, In case of data transfer error.
£-13 MAE parity error. In case of data transfer error.
BE-14 Voltage drop in MAE battery. )
E-15 When MAE built-in capacitor voltage drops to such level that it can not
held data
E-18 Multiturn section counter of the MAE overflows
E-17 MAE coordinate and coordinate held by the servo controller do not match
E-101 [PM alarm
E-102 Over-voltage
E-103 Open encoder signal line
E-104 Low voltage
E-105 Overload
E-106 Overheat (Servo actuator)
E-107 Undefined
E-108 Servo actuater open power line
E-109 Brake power failure
E-111 Over speed
E-112 Abnormality in the U phase current sensor offset
E-113 Abnormality in the W phase current sensor offset
E-114 Abnormality in AD converter
B-115 Abnormality in regenerative resistor
E-116 Over heating (Regenerative resistor)

Notes: @ MAE -- Abbreviation for Multiturn Absolute Encoder,
@ Alarm numbers E-14 to £-17 oulput alarms when the abrormality was experienced in the

past, even though there is no current problem.
(@ IPM -- Abbreviation for Intelligent Power Module.

d.-7



4-2.2. Releasing the alarm state

¥ Alarms-except alarm numbers E-101, E-103, E-1068 and [E-116 can be released fram the mode
button on the servo controller. -

»  Alarm numbers E-2 to E-13 and E-101 to E-103 can be released by entering the reset si;‘r.lal.

» When alarm numbers E-14 to E-17 occur, clear the alarm indication by pressing the mode button
for al least 1 second, and then check if the machinery origin i3 actuated by indexing the indexing
No.1 (see page 2-21).

» When the machinery origin is not actuated, perform the z—;ro point adjustment (see page 2-21),

» Control alarm can not be reset by entering reset signal. Turn the power off once and turn it
again, If the alarm recurs, the reason may be, (D the reset signal is kepl entering, or @ stop of
control function. Check the situation and take proper steps.

Note: When alarm appears, check its cause and implement appropriate measures.

If proper steps are not executed, alarm will recur even if alarm state is released.
4-2-3. Dynamic braking function

With ARS 60 and 135 servo controllers, dynamic braking function is provided for stopping

operations when abnormalities occur.

The dynamic brake works under following status:
»  When an alarm actuated.
When the servo on signal is turned off during operation.

When the operation preparation signal is furned off during eperation.

v v v

When the main circuit power is burned off during eperation.

Note: ARSI15-06 and ARS30-10 do not have the built-in dynamic bruke. Dynamic braking
function can &e added to them with the following circuit.
Turn the operation preparation signal off simultaneously with turning off of the
Jéctromagnetic conlactor MC. 7

Use an electromagnetic contactor MC on which A contact does not overlap B contact.



For emergency stop, etc.

Servo controller

________

-

-
—

Z Servo

<

\ actuator

________

Actuator type

Rdb

- ARI15

Approx. 30

AR30

Approx. 12

Approx. 20 W



4-2-4. Diagnosis and countermeasures for the control alarms

Alarm Nos- Status when Corre.
{Indicatedon | alarmlight goes Presumes causes Cheele | 7, Repair Remarks
ciion
LED) _— on .
E-2 Atentering the [® Improper ®
Positional operation start initialization
deviation signal % Imperfect connection ®
exceeds of the power line
tolerance & Imperfect connection ®
(Positional of the encoder signal | =
deviation line
exceeds the ¢ Failure on the servo ®
value set to P- controller ®
10) & Failure on the servo
actuator
Atacceleration (@ Improper setting to @
or deceleration parameters P-9 and
10.

® Excessive load
inertia.

& Acceleration and @
deceleration time
constant is too small.

% Holding L ® Replace the
electromagnetic brake motor unit if
is not released. holding torque

& Failure on the servo ® lis not enough at
actuator reduction turning the
gear. servo off.

% Failure on the servo L ]
actuator,

.

E-3 Atentering the |& Improper setting to ® [ ]
When an address parameter P-2.

address Q or command signal {& Abnormalities in

beyond P-2 is NC/PC program.

designated % Wrong wiring of input o

signal line.
% Failure on the servo ® (Replace the
— controller interface. servo controller,
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Alarm Nos.
{Indicated on
LED}

Status when
alarm light goes
on

Presumes causes

Check

Corre-
ction

Repair

Remarks

E-4
{When present
coordinate

values exceeds

the range set to
P-13 and P-19)

At power on

Imperfect connection
of the encoder signal
line, '

Errors in reference
point setting
operation.

-
—_—

Set the

reference point,

During
operation

Errors in setting
stroke limit for
clockwise and
counterclockwise
rotation (Parameters
P-18 and P-19.

The coordinate shift
function is not used
(Parameter P-60),
Operation errors in
the manual cperation.

Operate so that
the stroke limit
is not exceeded.

-5

Atentering the
servo on signal

L

Imperfect connection
of the power line.
Imperfect adjustment
of the serve controller.
The power iine is
thinner and longer
than the specified
size.

Failure on the servo
actuator.

Imperfect connection
of the encoder shield
wire.

At entering the
servoe on signal

Manual step feeding
has been continuously
done more than 2565
times.

Failure on the
controller.

Number of
continuous step
feeding is stored

on parameter
P-87.

B-7

When data beyond the
setting range is set to
the parameter.

E-8

During zero
point adjustment
of the
incremental
encoder,

L ]

Failure in the zero
point limit switch.
Open signal line
coming [rom the zero
peint limit switch.
Errors in the signal
input logic of the zero
point limit switch.
Errors on the servo
controller,
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Alarm Nos.
(Indicated on
LED)

Status when
alarm light goes
on

Presumes causes

Checl

Corre-
ction

Repair

Remarks

E-9
(Positional
deviation value
at the servo lock

is beyond P-57)

At entering the
servo on stgnal

¢ Imperfect connection
of the power line.

8 o An excessive external
torque has heen
applied.

¢ The power line is
thinner and lenger
than the specified
size.

hJI

E-10ta 13

¢ Imperfect connection
of the encoder signal
line.

# In the specifications
for the incremental
encoder, settings for
the absolute encoder
are specified to
parameters P-13 and
P-60.

8 gFailure on the
encoder,

¢ Failure on the servo
controlier.

If power Failure
occurs or the
reset signal is
entered while
the servo
actuator is
rotating, E-10
may be -
outputted. In
that case, turn
the power on
again or enter
the reset signal
again.

E-14,15

At power on

* Imperfect connection
of the enceder signal
line.

* Imperfect setting to
the
absolute/incremental
encoders selector
switch.

® Battery voltage drop.

® Failure on the servo
controller.

¢ [ailure onthe
encoder,

E-14 will be
outputted, if the
encoder signal
line is not
connected at
power on.

E-16 =

At poweron

® Roptation of the servo
actuator exceeds the
coordinate limit for
the absolute encoder
due seiting errors to
parameters P-18 and
P-19,

¢ Parameter P-60 is not
set to have coordinate
shift function which is
needed for one way
indexing in the
endless rotation.

# Failure on the
encoder.




Alarm Nos. Status when

(Indicatedon | alarm light goes Presumes causes Check C“E're' Repair Remarks
ction
LED) on
E-17 — |At power on #* Coordinate of the =

encoder and the
coordinate held in the
servo controller does
not match.

¥ When alarm numbers E-14 to E-17 are actuated, perfo?hl positioning to the indexed position
being designated as indexing pesition No.1 and make sure the machine origin point is actuated.
Then set the coordinate zero point by pressing the push button on the servoe controller.

»  When the machine erigin point is not actuated, do the zero point adjustment (see page 2-21),
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4-2-5. Diagnosis and countermeasures for control alarm (Driver)

Alarm Nos- Status when Corre-
(Indicated on | alarm light goes Presumes causes Check . Repair Remarks
ction
LED) on <

E-101 At pawer on ¢ JFailure on the servo ® |Replace the

IPM alarm controller servo controller.
Atenteringthe |® _Failure on the servo ® |Replace the
operation controlter servo controlier,
preparation =
command
Atenteringthe e Failure on the servo ® [Replacethe
serve on signal controller servo controller.

* JImperfect connection @ ®
of the encoder signal
line.

¢ imperfect connection ® ®
of the power line.

s JImperfect grounding L
of the power supply
and power lines.

During ¢ Shield wire of the ®
aperation encoder signal line is
not connected.

® Excessive load. ®

¢ Brake power failed @
momentarily.

¢ gAbnormalities in Lthe ® [Replace the
current limiting servo controller.
circuit.

E-102 At power on ® JMain circuit capacitor Turn the main
Over-voltage is not discharged. pawer off for
{Detected at about 1 minute,
approx. 400 V) then turn it on
again.
Atentering the e _Failure on the servo ®
operation controller.
preparation
-z |command, -
Atentering the [egTnputsupply voltage @ ® Input supply
servo on signal. is too high. voltage is
230 V+10%.
During * g Excessive load inertia ®
operation * JAcceleration and L
deceleration time
constant is too small.

* Imperfect connection @ Check clamping
of the optional of DCP and
regenerative resistor. DCN on

¢ Abnormalities in the @9 [ierminal board
regenerative process TB1.
circuit, Replace the

servo conbrolier.

4-14




Alarm Nos. Status when c
{Indicated on | alarm light goes Presumes causes Check | 21 % Repair Remarks
ction
LED) on
E-103 = |® At poweron Imperfect connection L =
Open signal line of the encoder signal
line.
Failure on the ®
encoder.
B-104 ® Atbpoweron. Failure on theservo | _ @ |Inputsupply
Low voltage ¢ Atentering controller. voltage is
(Detected at the operation Supply vollage is too ® ® 200V -15%.
approx. 120V) preparation low,
command.
Atentering the Power input circuit L L
5ervo an NIB trips.
During Imperfect power L J
operation supply connection
(disconnection of
phase, loosened
terminal, efe.)
Failure on the main ® |Replace the
circuit diode servo controller
E-105 At power ont Failure on the servo ®  Replace the
Overioad controller serve controller
At entering the Failure on the ® |Replace the
operation -regenerative circuit servo controller
preparation
command
Atentering the imperfect connection ¢ ® Check and
servo on signal of the regeneralive modify the
resistor acceleration/dec
eleration time
constant and
load.
During Regeneration ®
operakion frequency is tow high -
Puring Excessive load (lock) L Electronic
operation thermal is
actuated
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Alarm Nos. Status when c
{(Indicated gn |alarmlight goes Presumes causes Check | Z0F "¢ Repair Remarks
ction
LED) on
E-106 ~ JAtpoweron Heatsink on theservo | @& =
Servo actualoer actuator or supply
overheat unit, or regenerative
Approx. 120°C resistor is heated foo
{motor thermal} high.
E-116 Atentering the Imperfect connection | o L
Regenerative  [servoonsignal of the encocer signal
resistor line
overheat Imperfect connection o Check polarity,
Approx. 100°C of TB2,24 V ete.
Imperfect connection @
of the regenerative
resistor thermal line
During Excessive load @ L When frictional
operation Electromagnetic @ L ] load is too large,
brake is not released use parameter
Excessive holding @ ® 21.
torque at servo lock Use power save
Ambient temperature timer {P-20)
is too high
E-108 At power on. Failure on the servo ®
Open power line [At entering the controller.
operation Imperfect connection L
preparation of the power line.
command.
Atentering the
servo on signal.
E-109 At power on. Failure on the serve ® |Connect
Open brake At entering the controller. DC24 V brake
power line cperation Open brake power ® line to TB2.
preparation line or brake line.
commang or
serve signal,
E-111 During rotation Being rotated for 1 -
Over speed second or more beyond -
- the speed limit
E-112 At power on Failure on the servo L]
U phase current controller
sensor offset
error
E-113 Atpower on Failure on the serve ®
W phase controller
current senser
affseterror

416
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Alarm Naos.

Status when

Abnormality in
regenerative
transistar

operation
preparation
command

conktroller

(Indicated on- | alarm light goes Presumes causes Checlc Ctz.rr::— Repair Remarks
LED) on Gho
E-114 " |At power on ® Failure on the servo ® =
Abnormality in controller
ADconverler
E-115 Atentering the |® Failure en the servo ®

4-2-6. Diagnosis and countermeasures for controller alarm

Controller alarms can not be released by entering the reset signal. Turn the power off once and then

turnit again. Hf the alarm still remains after this operation, perform the following measures.

Alarm Nos. Status when C
(Indicated on | alarm light goes Presumes causes Check | -°TT®" Repair Remarks
LED) on ctian
READY flashes *® Reset signal is being L ®
entered.
®» Failure on the servo @ |Replace the
controller. servo contreller.
Indication ® Internal parameter L Check the
"HELLO" stili settings disappear, battery voltage,
remaing ® Battery voltage is L then initialize it
lost. (3-16).
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4-3. Abnormalitiesin the Battery and when to Renew it

Use the lithiym battery to back-up parameter settings and absolute encoder data.

s

4-3-1. When to renew the battery

» When the battery (lithium battery) voltage drops, the display (BATAL) lights and external
cutput signal [battery alarm (BALM). is outputted.
» Evenafter the battery alarm appears, the battery may su;;port for about a week.
Data disappear after a week and renew the battery in an earlier stage for precautions.
» With the incremental encoder
Renew alter 4 years of use.

»  With the absolute encoder

Renew at the earlier date of either 2 years of use or 12000 hours in total of power failure,

4-3-2. Cautions when renewing the battery

Be careful that the electronic parts in the controller may not be affected by stalic electricity.
b Ground the bedy of the person touching the battery.
r Do not touch the conductive sections and electronic parts directly.
» After renewal, check the parameter settings.
» Ifparameter settings disappear, set them again.
{* If parameter settings disappear, LED display keeps on indicating HELLO even after the

main circuit has been turned on,)
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4-3-3. Applicable types of the battery and connector

» The following battery is used:

Name:

Type and rating:

Lithium battery
ER6VC4 (Made by Toshiba Denchi Co. Lid.)
3.6V 2000mAh With conneclor

Specifications of the connector: Housing 1L-28-83 ()

[ WARNING |

Contact IL-C2-1
Made by Japan Aviation Electronics Industry Ltd.

Attention should be paid to the following points when handling the
battery. Improper handling could cause explosion, burst, firing or
burning. Take care so that your eyes may not be exposed to the battery

contents.

(D Do not heat the battery beyond 100°C nor expese it to fire. Also, &0
not try to incinerate it. {These could be a cause for burst, firing or
burning.}

2) Do not disassemble. (Battery centents might get into your eyes.)

® Do not try to charge the battery. (This could cause burst. Leakage of
battery contents, a danger to your eyes, is also anticipated.)

@ Disposal of used battery should be done according to the instructions

provided by the manufacturer.
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5. AR Series Dimensional Outline Drawings

5-1. Dimensional Outline Drawings for Servo Actuator
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AR1S - Dimensions of inserted members -

Pay attention to the following dimensions when AR15 actualor is inserted from the direction
indicated by the arrow.

ARI5 A B C D E
A type + 0.0040 Restrictions MAX 110
$124H7 will be set by
dimensions of
B type +00040 | MIN170 [Plug - MAX20 | MAXo95
FL40HT ~
Ctype 12417 + 8‘0040 MAX 85
| D E
Ui
%/////////
(NS -
] (A <C
i l (d_J |
! )
77
G4
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5-2. Dimensional Qutline Drawings for Servo Controller

ARS15-06 -

172

el
3
m(
0
v
-
—
- |
] o
«+[2].E .m. ”
- El'= llm
Ol.Els 2E
Zle Elfe
waf 21 £ 83
: slgl el
. slgl =i
c 3 | Bu
052 =t RE
r
e 3
e
o &

5]
= CN3
4 ] Rs2azc
L ~
e,
&
CNa  ~
|~ I 24v /I
BAT
\ L] -~ [Bauery
CN1
L~ IM' tor encoder

LS




4

ARS30-10

W5}

&g\

50>

172

(30)

=

N3
H R3232C

J

1]

CH
24v 01718

BAT

o ! Batlery -

CNi

[
o

(2e5y
233
£50

7

K )
ol & v )
[ 3 L 3
3 ¢ = & Yy

[t ) ASi— cvvemegrrrns I j—

o e J
e
e s oty NiN
[CLa e geiterh
oo
nr

R,

CN4
Analog input

Pulse train input

TBZ
DC24Y input,

“Hrekw line ond exiernal —
regengrative resistar theninal

O




Burmerpina [ausd

— =
o & ° Bununotu 018 patkeaauf
M .: : :5 : : ﬁ [euLey] 10151504 A vaNaBas [ . —
M [Bt1187X8 pUY astl) 23 Uag
I o o 1@ ndut A 5250
© | 24l
lgl 2 |,
o @ h?».w %
4
R oy o 1818
FNJ

131148 10139(35 ﬂ

‘Japoeub jeIMF A IaUL 1
: | . XIRPY eI

JAOPODLID DIV ORGY

(Jurmour 338q-09-H30q] LAF3IS G OST

ARSGO-15

—_— Ly usaog
{1 uontog L BO1
— IW § oo ooo @)
|JP Aapyitgg = =
3 3|8 J«Iw'm'_u : s LR
W o o mv m, Kaamg .
g 2 2 s
£ A PN ¥
g ° 9 «a _ HH % N !
w o o g m
: g oF mMmem y
Z o & 1 m
~. ﬁ ol
a |
o0
—— m
'y
9
(08 5% 001
I01 691 (q1]=p) (i
(=} 611 [~}

R_ 1R



ARS135-25

(uwep B avy fuaudinba o) ]iay;:ads 51 Jujunon yaeq-of-¥aaq §judl

:. )

eI’ T« NN T

0

o)

ﬂ% =

(S0o1)

IR
JAIERT00N =

¢

) . [0uIaay3 10)8(53 3A L] miasrada

[BLIBIRE PUR 3UL| 2|25
ndut A p700

cdl

ndur uina) 880,

ndayg Jojeey

o =M

[ tori0g

(Fununou }280)-0}-JIAE WIS [} 0SZ
(Jununow ya54-01-¥397) UOKINE ) gET

v uoring

\MHU

€512,

y C—y T O/ T
£ ] < 3y
o = —
£ ']

C
« 3
——
[ v

0

—de T

{jousidey usy

- - ]

(ov)

4 =

(0L

101

691

0L

0%

NI

YIIME 1019328

12p0aua [MUANRAIUY

30303 2IN[OS Y

XYW

SU0ISUIUTP 10D Ja8]
durunow pMpavidajuy

. e
N |2
N
atog| Q|3

M —
¥ 001 W=v

KLiayg

(Bunjunow sympaunsquy suenpes I £ 2

Anpuncw syerpaw satuf :uanas vy G 2

G2

ANPHALED JTIDPY

Lianpng

HH@MHMMM&\*I.HLm
@

SNJ

(G)

(S

5—17



5-2.

External regenerative resistor

Dimensional Outline Drawings for Option

= RFI00_S00K HL IWAKI L
x
o
=
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170%1.5 o
160210 o 3 ® © o o
I:—- 7t 1] o)
E ') ol W
@:« uy
] )
4 0 ) 5] o ) 0
17010
Dimensional outline of regenerative resistor -
. o L Regenerative resistor mounling screw
Clamping torque 1.03 Nom
(10.5 kg-c1m) Product type Serew type
ARS15-06 M4x8
ARS30-10 M4 X 20
Clamping torque 1. 47 Nm ~
(15 kg-cm)
e -]
r 3
. i
[ ]
*
-
* . _—1
-
L ]
- Pin Nos. 1B 2B 3B
o ol Name 24N BB OHB
4 ~ (
To TB2 3A and 33 i g
I
- < 1N
)2 PinNos. | 1A | 2A | 3A
Name 24P Bra OHA
TB2 pin nos.

Installing the regenerative resistor
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6. Selecting the Servo Actuator

6-1. Mechanical Characteristics

6-1-1. Rigidit;(spring constant and lost motion) and backlash

—
=

When torque is applied to the output shaft with the input shaft side (serve motor shaft of the servo

actuator) fixed, Lorsions corresponding to the torque occur generating the hysteresis curve as shown

below. The rigidity of the servo actuator is indicated by the spring constant, lest motion and

backlash,

‘Backlazh = Angleof
5 torsion
—
L Lostwotion.
Rated tosque 3 3%
Rated torque Hated torgue
— % +100%

& Opring constant =

#® Lost motion

Rated torque/ 2

Angle of torsion — 50% angle
when rated
torque is applied.  applied.

of torsion

when rated torgue is

The torsion angles at + 3% of rated torque.

# Backlash
The torsion angles at when the torque equals zero (0}

¢ Calculation of the angle of torsion (theta) and the amount of torsion

The angTﬁ-of torsion and the amount of torsion when a load torque {(unbalanced load, &c) is

applied to the servo actuator from a single direction may be obtained by the following equations.

The overall angle of torsion when loads are applied in forward and reverse, meanwhile, becomes

a double of the ligure obtained from the following equations plus Lhe backlash.

Items | Spring constant Lost motion Backlash
Model (N-m/min.) (min.) {min.)
AR15 34
AR30 78 1 1
ARGD 156
ARI135 353




Lost mation Load torgue
2 Spring constant

®  Angie of torsion (§)(min,} =

\l].l .

® Amount of torsion (inm) =E><tan( 660 )

6-1-2. Angle transmission accuracy

_% a@ 19 sex. . Angle transmission aceuracy refers to a difference
E ar between the theoretical output revelution angle and
;:., ] &Mﬁwwuwvwm actual revolution angle (# out) when any revolution
§ -2 ! angle (¢ in) is input, and its aceuracy is indicated by
g -Aar ANGLE TRANSMIS-SION ERROR (8,,) expressed
= T T R FThE W with an angle transmission error (# er). The angle

One revelution of output shaft transmissien error is found in the following equatien.

(An example of actunl

. .. &
measurement : ARGO) - » Angle transmission ercor (§e,) =—2

- Buut
[R: Reduction gear ratio)

®  The angle transmission error (§,,) of the AR series is one minute (in angle) or less.



6-2. Selection of the Servo Actuator

For selection of the most appropriate servo actuator

v

Study of loads ; —| Simplified selection method

*| Studying the details and making the selection

6-2-1. Study of loads

(1) Studying the load cycle

T1

!
Losd  1E[
Loraque T4

13

QOutput
revalution

N2
N1

\ )

(2) Calculation of load terque

» Calculation of the maximum torque

during acceleration
7, (N-m) IX N3 T
m)= ————
1 (N-m 9.6X 1ty 2

b Calculation of the constant speed
torgue

To(M-m) = Friction torque + unbalanced load torque  x

={ uW £+ W3t X 9.8

T1: Maximum torque during acceleration
(N-m)

T9: Constant speed torque (N-m)

T3: Maximum terque during deceleration
(N-m)

T4: Holding terque during stoppage. (N-m)
ty: Acceleration and deceleration time

ta: Constant speed operation time

tg:  Stopping time

Ny: Average revolution during acceleration
and deceleration (rpm) Ny =No/2

N3 Revolution during constant speed
operation (rpm)

Note: With AR series, the acceleration time
equals to the deceleration time and the
revolution during acceleration is same
us one during deceleration.

I : Loadinertia(kg-m?2)
GDh2
[= ——
4

:  [Friction coefficient

Wi Load (kg)

Wq . Unbalanced load (kg)

£ . Distance between the
center of rotation and the
point of load (m)



Calculation of the maximum torque
during deceleration
IX Ny

T (N-m}=Ty— '“m—

Calculation of the holding torque
during stoppage

T4{N-m) = Unbalanced load torque
= Wsyfx9.8

'In.l'



6-2-2. Simplified selection method

# Select the model of the servo actuator in the following manner.

4 When the required specificaion value exceeds the ratings and tolerances of the model of the
l.entati':é]y selected serve actuator, shift to a higher grade model or degrade the load conditions,
so that the required specification value may stay within the rating and tolerance of the selected

servo actuator.

Start

]

From the results of studying the loads (required specification value)
Tentatively selecl a model = Refer to the table of specifications (in page 1-4}

Refer to the table of specifications (in page 1-4)

Revolution ? -
Nz = Rated output revolution

Refer to the table of specifications {in page 1-4)

Constant
speed torque ?

T2 & Rated cutput torque

Refler to the table of specifications (in page 1- 4)

Taximum targue
during acceleratiot: and
deceleration ?

Ty £ 2XRated output torque
T3 = 2% Rated output torque

Refer to the table of specifications (in page 1- 4}

- Holding torque
during stoppage ? T4 = Servo lock permissible torque

(When the power is applied)
T4 = Holding brake force

{When the power supply is interrupted)

See the mechanical characteristics (in page 6-1)

i ?
Stoppigqg accuracy - Calculated value of the angle of tarsion £ Required value

Calculated amount of torsion = Reguired amount

Refer to the Lable of specifications {in page 1-4)

Load inatia?

Load inatia = Allowable load inatia

Deatermining on the (Note)
final model !

@ When the acceleration time and deceleration time (¢ is
less than 0.3 sec., check the motor shaft maximum
torque in page 6-12.

@ Check the bearing capacity in page 6-9 and regenerative
brake capacity in page 6-13.



6-2-3.

Studying the details and making the selection

When studying details and selecting the optimum model of the servo actuator in accordance with

the required specification value, follow the procedures below.

Aller studymg, when any one item of required specification value exceeds tha tolerance of the

servo actuator, grade up the model for selection or degrade the conditions such as of load torque.

Start

Studying the loads

Calculation of the average
load torque

Calculation of the average
outputrevelution

l

Caleulation of the service life

[

Tentative selection of the model

Stepping accuracy ?

MAX. allowable Lorque

Bearin,
capacity ? (For holding external
loads)

Max. torque
during constant speed?

Maxmum torque during acceleration
and deceleration

Effective torque ?

Holding torque during stoppage ?

Load inatia ?

Maximum
torque of the motor shaft 7

Regenerative
braking capacity ?

Determining on the final model




(1) Studying the loads
4 The loads applied to the servo actuator are not in a state of continuous steady load but the
load torque fluctuate greatly.

Study of the loads should therefore be made after converting these various status of lead

IJ.J

torqﬁe to the average load torque.

» Calculation of the average load torque

1043
£y N T 103 + t5-Ng- Ty 10/ +3-N3 T3 1073
Tw= N:m)
243N +tgNg

» Calculation of the average output revolution

2.t N+ tyNy (o)
= ———————— {I'DI1
m 244t P

(2) Calculation of the service life
» Calculation of the service life

¢ Calculate the service life from the average load torque (Ty) and the average output

revolution (N,,).
Models Standard torque (T;)
15 T, AR15 137 N-m
L =6000X —— X (Ho
N T AR30 333 N-m
ARBO 637 N-m
AR135 1323 N-m

» Caleulating the needed service life

¢ How many seconds of actual operation
constitute a cycle ? (A: sec/cycle)

Loz AXBXCXD (i) ¢ ['or how many cycles a day is it operated ?
1600 (B: eycle/day)
¢ Onhow many days in a year actual operations
are made 7 {C: days/year)
¢ Ior how many years the actual operations will
be continued ? (D: years}

Tentative selection of the model

Service life L,,Z L, I’;l_’> Selection of the model




(3) Checking the stopping accuracy
4 Calculate the angle of torsion (#) and the amount of torsion when unbalanced loads are
applied referring to the clause for the mechanical characteristics (in page 6-1), and make

sure the ealculated values are within the extent of the required values.

IIJJ .

(4} Checking the maximum allowable torque {Emergency stop, etc.)

4 When very large torgue is applied instantansously at Models | Maximum allowable
the time of an emergency stop or by external shocks, torque
the servo actuator may be damaged. - AR15 6386 N-m

4 Make sure these values of very large instantaneous AR30 1667 N-m
torgue may not exceed the maximum allowable AREO 3187 N-m
forque. AR135 6619 N'm

{5) Checking the bearing capacity {For holding external loads)}
# Bearings are provided to support external loads directly.
4 The bearing capacity is indicated by the allowable moment capacity.
4 Calculate the moment values and make sure the caleulated values are within the limit of the
rated moment capacity.
¢ Contact us in case large thrust loads are expected te be applied or in case torsion of the

output shaft causes some problems.

¥ Calculation of moment (MC)

MC=(W;-£1+Wq-f3)%9.8

2
MC :  Moment {(N-m) - !
W, ,Wz: Externalloads (kg) !
£1,f2 : Distances (m) '

- - b
E; l §
Wz . 21 J’ 1
e i— =
~H




y A condition for the selection

® MC= Rated moment capacity

Tlpes Allowable moment capacity Allowable thrusting force _
ARIS 608 N-m 1960 N =
AR30 1157 N-m 2940 N
ARB0 1735 N-m 3920 N
AR135 3255 N-m 5880 N

Note : -

When the case is as illustrated to the below, caleulate the torgue reaction
force and add the value to the external load.

Maximum torque during
acceleration and deceleration (N}
Radius {r)

Torque
reaction force =

{6) Checking the maximum torque during acceleration and deceleration
# Make sure the maximum torque values during acceleration and deceleration (T, Tj3) are

within the extent of the allowable acceleration and deceleration torque (see page 1-4),



{7) Checking the constant speed torquae
4 Be sure the maximum constant speed torque (Tp) is within the ranges of the maximum
torque diagrams.

4 Theoutput revolutions in this case are the values of Na.

|IJ| '

Maximum torque diagrams

ARIS 17120 17104 3/80 1/56 AR3O 17120 17104 1780 1/36
1 300 \ } 900
1 * | soo - !
2350 : \ /
et _ output} 7% 17
200 torque | <nny \\ 1‘ \\
1A
300
N-p | 1350 H-r \ A j_
400
10g |- 00 \] ‘\
200 \
50
100
10 20 30 40 S0 19 20 30 40 50
Output revalution (r.p.m) Quiputrevalution (r.p.m)
AR60 1/152 1/120 17100 1780 AR 5 17170 L/128 17100 1/B0
yd // = 13 N Y ]
A ATV T
£ p LY I Y I
1500 o | 3000 =Y
Output LA /] Qutput 7
torque AW, torqus {
VAT
1000 A 2000
H-n 1 \ H—n
3
300 A 1000
10 20 e i) 40 S0 S 10 15 28 25 30
Output revolution{r.p.m) Qutput revalution (r.p.n}

6—10



(8) Checking the effective torque
4 Calculate the effective torque (T) inclusive the period of stoppage and make sure the

calcalated value is within the extent of the rated output torque {see page 1-4).

- b T2+ taTe2 + £5-Ta2 + t3-Ty 2
T 113 2'1g 113 344 (N-1m)
2ty + by + t3

(9) Checking the holding torque

LJI'

# Torgue during the survo locking period
¢ When holding by the survo lock, be sure the holding torque during stoppage stays within
the extent of the serve lock allowable torque (see page 1-4).
® When holding for one minute or more with a level of lorque exceeding the servo lock
allowable torque (see page 1-4), set up the power save Limer (Parameter No. P-65: refer to
page 3-28) to actuate the holding electromagnetic brake. By servo lock, holding of upto
the limits of the allowable acceleration and deceleration torque (see page 1-4) is possible,
bt overheating occurs when held with high torque.
4 Checking the holding brale capacity
When power supply interruption occurs, the holding electromagnetic brake will be actuated.
Make sure the holding torque during power interruption stays within the extent of the

holding brake power (see page 1-4).

(10)Checking the load inertia

4 Make sure that the load inertia is within limits of the allowable load inertia.

Models ARI15 AR30
Reduction gear ratio (R} :R 56 80 104) 120 56 201 104| 120
Allowable load inertia  kgm?2 5 11 18 24 15 31 53 71

Models ARBO AR135
Reduction gear ratio (R)1:R 80, 100! 120} 152 80| 100[ 128{ 170
Allowable load inertia  kgm? 6] 119 171] 274) 254} 396 649 1115




(11}Checking the motor shaft maximum torque
4 Calculate max. torque on the servo motor shaflt and make sure that the calculated value is

within limits of the motor shaft max, torque.

LIJJ .

p»  Calculation of inertia on the servo motor shaft

Load inertia . . . L.
Im (kg-em?)= —~——— . +Reduction gear inertia+ Rotor inertia
(R)?
R : Reduction gear ratio value
Loadinertia < (kgem?)
Models AR5 | AR30 | ARGO |AR135

Reduction gear ratio (R)1:R 0.08 0.25 0.5 1.75
Rotor inertia kgem2 | 3.33 9.8 23.7 79.3

» Caleulation of maximum forque on the servo motor shaft

{I) Max. torgue at acceleration (Ta;)

Im2x Nm + Tgx 102

Tap (N-cm)=
955 %ty 0.TxR

@ Max. torque at deceleration (Tag)

Tq X 102 Im2
Tag (N-cm)= 72X 10 _ m2 X Nm
0.TXR 955 X 11
Ty : Steady torgue (N-m)
Nm: Servo motor revelution (r.p.m)

(See page 6-3)

» Selection conditions
Taj = Motor shaft max. torque value -

T-a‘gé Motor shaft max. torque value

Modeis AR5 AR30 ARGD AR135
Max. torque al 540 980 1960 3038
acceleration (N-cm)

612



(12)Checking the regenerative brake capacity
4 ARS60 and 135 have built-in regenerative resistor. With ARS15 and 30, internal capacitor

regeheration is used for that purpose (regenerative resistor is optional),

Regenerative resistor Models Resistance Allowable heat generati&n
(built-in)
ARG0 500 120 W
AR135 2540 240'W

# It is not possible to make continuous operation of the Actuator, which is turned from the load
side, applying regenerative braking.

4 When the above procedures are needed or when acceleration and deceleration need to be
done frequently, it is necessary to install the regenerative resistor externally. Contact us in
such cases. Use the [ollowing expression as a rule-of-thumb. External regenerative resistor

is needed when the following condition is met.

{(With ARS515 and 30)

The energy Pc that can be absorved without the regenerative register is 32 [J].
While the energy generated in one regenerative action P is;
Pm=[mghy+ (Ilmw?)/ 21X 0.8
When Pm > Pc, the regenerative generator is needed.
When Pm < Pc, the regenerative generator is not needed.

Where, m: Unbalanced load

h: Height

7: Lificiency (approx. 0.8}

w: Anglespeed
_ NmxX2r

“=780

Nm : Motor speed
Im: Motor axis converted inertia

Conditions for the above expression:  Input voltage- 200V
Load condition - Load with less friction, such as drum type magazine.
If input voltage is lower or friction is greater in the above conditions, need for
the regenerative resistor would be reduced. -

6-—-13






7. Operation from Personal Computer

7-1. Introduction

ARS can perform serial communication with personal computers available in the markeﬁhrough
RS232C. This function allows to initialize, set or modify parameters, and to monitor the ARS

operation from the persanal computer CRT.
7-2. Specifications

(1) Applicable personal computers
PC-9801 series made by Nihon Denki Co., Ltd.

(2} Pinlayout

Servo controlier connector (CN3z)

5 4 3 2 1
GND | N.C | TXD | RXD N.C
9 3 1 6
+5V { CTS RTS | GND

Type of receptacle and applicable connector

CN3a CN3b
Type of right angle Pin connector Hood eable clamp
receptacle
Common | FCN-675J009-L/C#UD 17JE-23090-02 (D 1) 17JE-09H-1A
toall Fujitsu Co., Ltd. Daiichi Denshi Kogyo Daiichi Denshi Kogyo
types Co., Ltd. Co., Ltd.

(3) Software
08 (To beeprepared by user) -
. MS-DEJS‘l Ver.3.0 or later version
® Incorporate RS232 control file and printer control file to MS-DOS as the device driver.
@ N33BASIC. LIB
ARS communication software
s TARS38
¢« PARAM.DOC

ARS communication software is available as an option. Contact eur sales office,

*1 MS-DOS is the lrade mark of Microsoft Co., Ltd. in US. You are advised to pay
reasonable care when taking this soltware out of US since the Re-export regulations

of the US Export Control might be applied.




7-3.

1)

(2}

(3

4)

Operation

Starting

Turn the personal computer power on to start MS-DOS. Prompt "A>" appears on the sereen and

then set the floppy loaded with "TARS98" to the personal computer and enter =
A>TARS98

Command operation

When "TARS28" is started, following menu will be displa;ed onscreen 1.

Screen menu 1

Read all parameters Initialize parameter
Write parameter Reset signal input
Write all parameters Parameter printout
Write to EEPROM Waveform graphic mede
Verify File operation

Initialize servo parameter Endprapids

Select command using keys or keys and press return key (.

Read all parameters

When you select this command, following display will appear:

Read all parameters ( Space key)
Return to menu sereenl  ( ESC key )

Press space key to read contents of all AR parameters the personal computer. Press key to
return to menu screen 1.

When the reading is complete, control automatically proceeds to the write parameter operation.

You eannot return to screen 1 during the reading operation. Pressing

operation can cause error 1o the parameter value.

Write parameter
The screen displays 10 parameters at one time.
initialization Seltings Contents of parameter
1 1 Present address indication
120 120 Reduction gear ratio
15 15 Number of indexing
15 15 Sprocket gear Nos.
2000 2000 Autemaltic operation speed 1
500 500 Acceleration/deceleration time constant 1
{Automatic operation)
P- & 1000 1000 Manual operation speed 1
P- 7 500 500 Acceleration/deceleration time constant
(Manual operation)
P- 8 50 50 Creep speed at reset to zero point
P- 9 2000 2000 Peositional loop gain

T—2



6]

(6)

Make sure followings are displayed at bottom of the screen:

_ Set parameter number ( Return key )
Return to menuscreenl (ESC  key )

Select number of the parameter to be modified using keys or [5JB] keys and pres:s return
key . Pressfd]key to return to menu screen 1.

Enter parameter value when foliowing message is displayed and press return key i

-—

Set parameter value_ f2~1000]
P =7 \

A
[

Parameter number Setling range

Enter 4 digits in binary to modify parameters from P-60 to P-68.
When A-0 to A-9 is selected, alarm contents are indicated.

Some parameters do not allow modification.

CHCRCES

When you cancel writing operation after selecting the parameter number, press "@" followed

by return key 4.

Modified parameter is valid only after power is turned on again or reset signal is entered.
When EEPROM is used, write the value to EEPROM after the parameter value has been

modified.

Write all parameters

Followings are displayed when this command is selected:

Write all parameters { Space key }
Return to menuscreenl (ESC key)

Press space key to write all parameter contents on Lhe personal computer to ARS,
Press ESC key to return te the menu screen 1.

You cannot return to the menu screen 1 while writing operation is continued. Pressing, i key

during writing may cause error to the parameter value.

Write to BEPROM
Select this command to write contents of the parameter to EEPROM. Followings are displayed

at selection of this command:

Writing to EEPROM starts ( Space key )
Return to menu screen 1 (ESC key)




n

Press space key to write to EEPROM. Press ESC key Lo return to menu screen L.
Before writing to EEPROM, the servo must be turned off. Otherwise E-7 gecurs.,

Approxzimately 2 seconds maximum will be required for writing to BEPROM. If you press i key
during the writing, wrong parameter value might be writien,

wh

Following messages are displayed when the writing ends:

Press return key [ to return to menu sereen 1.

Writing is complete -
Press return key

Verify
This command compares the parameter values on the personal computer RAM and with that on

the ARS. Following display appears when this command is selected:

Verify starts ( Space key )
Return to menu screen 1 (ESC key)

Press space key to perform verification. Press ESC key to return to menu screen 1.
You can not relurn to the menu screen 1 during the verify. Pressin key while the verify 15

continued can cause error ko the parameter value,

(O When there is no error on the parameter, following display appears:

No error
Press reburn key

Press return key E]Jto return to menu screen 1.
@ If there is error on the parameter, number of errors and the parameter number where errar

occurred are shown as follows:

“Communieation error
Do you want printout (Y/N) ?

Press "Y™ to have printout of the number of errors and the parameter number where error
occurred.

Press "N" to return to menu sereen 1.



(8) Initialize servo parameter
Initialize the servo parameter after model of the servo actuator and servo controller used has

been set] Following display appears when this command is selected.

wh e

“Belect servo actuator model
ARLS: AR30 ARG0 ARI135

Select the servo actuator model using =] keys and then press return key E.
PressE] key to return to menu screen 1.
At selection of the servo actuator model, its model name is displayed in reverse and following

display appears:

Select servo actuator model
ARLS: AR30 AR60 AR135
Select servo controller maodel
ARSTE ARS30 ARS60 ARS135

Select servo controtler model using (7] keys and then press return key [,

Press backspace key to return to the servo actuator model setting.

Press [ key to return to menu screen 1.

At selection of the servo controller, its model name is displayed in reverse and fellowing display

appears.

Select servo actuator model
ARLE AR30 AR60 AR135
Select servo contreller model
ARSTE ARS30 ARSE0 ARS135

Are settings right (Y/IN) ?

Press "N" to start seiting again from the servo actuator model.
Press "Y" when the settings are right. If the serve actuator and servo controller are improperly

combined, message "There is setting error. OK?" is displayed. Press return key [ to do setting

again from the serve actuator. _
When thesettings for the the servo actuator and servo controller are [inished, following dispiay

appears:

Initializes servo parameter { Space key )
Return o menu screen 1 (ESC Lkey)

Fress space key to initialize the servo parameter. Press [ﬁey to return to menu screen 1.

Initialization of the serve parameter must be done after turning the servo off Otherwise E-7

oceurs,



You can not return to menu screen 1 during the injtialization. Pressing  § key while

initialization is continued can cause error to the parameter value.

After initialization of the servo parameter, turn the power off or enler reset signal.

ikt -

(9} Initialization of parameter

Following display appears when this command is selected:

Initialize parameter

( Abselute encoder => A + ReturnKey)
(Inrementalencoder => I + ReturnKey}
Return to menu screen 1 { ESC Key)

With the absolule encoder, press "A" + Return key [ to start initialization.
With the incremental encoder, press "I" + Return key Blljto start the initialization.

Initialization of parameter must be done after turning the servo off. Otherwise E-7 geeurs.

You can _not return Lo menu screen 1 during initialization. Pressing kev while the

initialization is continued can cause error to the parameter value.

After the parameter has been initialized, turn power off or enter the reset signal,

{10)Reset signal input

Following display appears when this command is selected.

Enter reset signal { Space key )
Returns to menu screen 1 (ESC key)

Press space key to enter the reset signal. Press ESC to return to the menu screen 1.

Input of the reset signal must be done after turning the servo off. Otherwise E-7 occurs.

You can not refurn te menu screen 1 during the reset signal input. Pressing [ key during the

resel input can cause error to the parameter value.




(11)Parameter printout

Following display appears when this command is seiected:

Print all
_ Print alarm history

Print servo parameters
Print part of parameters

s

Select parameter {0 be printed using keys and then press return key B to start printing.

¢  When printing part of parameters
When the foilowing display appears, enter the first and last number of parameters to be
printed and press return key (3.
{(Example: 0, 11) « Parameters with No.0 te 10 are printed.

Enter "0, 0" on this screen to return to menu sereen 1.

Enter first and last parameters
(Start, Stop) 7

{12)Waveform graphic mode
Waveform of motor speed and torque can be displayed on CRT in this mode. Following menu

screen 2 appears when this command is selected.

Menu screen 2

Torque waveform measurement

Speed wavelorm measurement

Load waveform data

Save waveform data

Specify drive {Current A : Drive}
Specify directory (Current ¥ )

—Returitimenii stroenth -

Select the command using keys and press return key [=. You can return to menu screenl
by pressing ESC key, too.
{Operating procedures for specifying the drive and directly are explained in "(13} File

operation".)

{0 Torque wavelorm measurement
Time and torque are indicated on horizontal axis and vertical axis, respectively. The sereen

displays the graph and at the bottom following appears:

Input COMMAND (If you don't know it - HELP key}
{L8C key . To menu screen 2}




Enter command for your desired operation.

In case you do not know contents of the command, press help key to display contents of the

commmand.
AfF] + [Ret Key]l : Save waveform data to file ”3
[C] : Sample data eontinuously
[S] : Stopsampling next data
[N] : Sample next data
D] : Change vertical axis scale
[ESC] : Returntooriginal sereen -~

Explanations of command
[F]1+{Ret Keyl : It saves one screen full waveform data to the file. Data is saved to the
directory and drive being specified in the drive and directory designation

operation.‘Escaf)e character GRP is automatically added.

[C] :  Sample data continuously.

[8] :  During continuous sampling, stop sampling next data.
[N] : Sample next data.

D] . Change vertical axis scale.

Torque waveform: Up to 300%, incremented by 25% basis.

Speed waveform: Up to 5000 rpm, incremented by 500 rpm basis.
[ESC : Returns to original graphic display screen.
Speed waveform measurement
Time and speed are indicated on horizontal and vertical axes, respectively. Command
operations are identical with that for torque waveform measurement.
Torque waveform and speed waveform can not be displayed sirmultaneously.
Load waveform data ‘
This command loads wavelorm data saved in the file and displays it graphics. Data is loaded
from the drive and directory being specified in the drive and directory designation
operations.
Save waveform data N
This c:ﬁmmand saves one screen {ull waveform data to the {ile. Data is saved to the drive and
directory being specified in the drive and directory designation aperations.
Escape character ".GRP" is automatically added. Waveform data can be saved {rom the
graphic display sereen, too.
Note: In the waveform graphic mode, data is sampled at approx. 20 ms cycle, therefore

displayed waveform can be different from actual data.



(13)File operation

Following menu screen 3 is displayed when this command is selected:

Specify drive {Current A ; Drive)
—Specidy directory (Current ¥ }

Load paramefer

Save parameter

I Ih '

Reétiii

Select command using keys and press return key<l]. Press ESC key to return to menu

screen 1.

(@D Specify drive
1t specifies the drive for saving data. Currently specified drive is indicated to the right.
Tnitialization value is saved to drive A.

@ Specify directory
Specify the directory for saving data. Currently specified directory is indicated to the right.
There is no directory for initialization value.

@ Load parameter
It loads data saved in the file. Data is loaded from the drive and directory being specified in
the drive and directory designation operation.
After loading of data, screen returns to menu screen 1.

& Save parameter
This command saves parameters to the file. Data is saved to the drive and directory being
specified in the drive and directory designation operation.
Escape character . PAR" is automatically added.

After data is saved, screen returns to menu sereen 1.

{14)End program
Select "End program” on menu screen 1 and press return key. Prompt "A>" is displayed and
control returns to MS-DOS.
When you want to start "TARS98" again enter:
A>"TARS98"






8. Disassembling Procedures of Servo Actuator

8-1. Precautions Concerning Disassembling

(1) Be sure to use a workbench for disassembling the servo actuator. For safety's sak*;, never

disassemble the servo actuator when it is set on machinery.

ImWN@jl 1 It is very dangerous to disassemble the servo actuator when being set on

machinery, because it may drop duripg disassembly.

(2) Be sure to disassemble the servo actuator according Paragraph 8-2, Disassembling Procedure.

(3) When disassembling, do not drop and strike the servo actuator and its paris againsl others.

{4) When the servo actuator should be left alone after or during disassembly, humidity and dusts
cause rust on it. So, be sure to take a proper measure to prevent it from being rusted and to

protect it from dusts,

(5) Disassemble the servo actuator as far as the exploded views, Paragraph 8-5 (See Page 8-9 to 8-

11), show.

8-2. Disassembling Procedures

The disassembling procedures are commmon to Type A, B and C. For the followintg explanation,

photos of Type B are used.

(1) Setting of Servo Actuator on Workbench

@ Screw two eyebolts in eyebolt holes an the rear

of the servo actuator.

For eyeholt sizes, see Paragraph 8-6 (Page 8-12).




@ Setslings securely to the two eyebolts.

[ZB W&R{Mﬂ{m@‘ :  Be sure to securg slings

to the servo actu;ator to

prevent it from dropping.

@ Lift the sgrvo actuator with the crane hoist and

convey it to the workbench.

[&W&P@Nﬂﬁ]@l ~: Do not approach the

servo actuabtor during

the conveyance.

@ Set the servo actuator on the workbench to

tapped holes.

(® Tighten two hexagon socket head cap screws

with a hexagonal wrench key. .

For screw sizes, see Paragraph 8-8 (Page 8-12).

(2) Removalof Moter Unit =

@ Retnove the hexagon socket head cap screws
from the servo-motor with a hexagonal wrench
key. -

Faor sizes of hexagonal wrench key, see Paragraph
8-6 {(Page 8-12).

(Z Remove the servo-motor unit from the speed
reducer unit.

In the case of AR1G

1) Wipe out oil on the surface and lift the motor
unit straight with both hands to remove it.




|mwm\q@l ¢ When the surface is oily,

the motor unit is in

— danger of dropping.

—

In the case of AR30, 60 and 135

1} Screw two eyebolts in eyebolt holes on the rear

of the servo actuator.
2) Setslings to the two eyebaolts securely.

3) Lift the motor unit straight slowly with the

erane hoist to remove it.

{3) Removal of O-ring

(O Take out the O-ring with the spatula from the

O-ring groove on the motor unit.

Note: Do not use the O-ring taken out.

(4) Removal of Wave Washer

@ Take out the wave washer from the speed

reducer unit.

Note: Do not use the wave washer laken out:

(5} Removal of Speed Reducer Unit

@ Use a hexagonal wrench key and remove the
two hexagon socket head cap screws with which
the speed reducer unit is fixed en the

warlkbench.




@ Screw Lwo eyebalts in tapped holes on the speed

reducer unit,

For the sizes of eyebolt, see Parag;a!ph 8-6
(Page 8-12).

@ Setslings to the two eyebolts securely.

L&Wﬂwj@l :  Be sure to secure slings

to the speed reducer

unit, but it will drop.

@ Lift the speed reducer unit straight slowly with

the crane hoist to remove it.




Re-assembling Procedures of Servo Actuator

8-3. Precautions Concerning Re-assembling

(1) Be sure to use the workbench for re-assembling,

Wy !

(2) Re-assemble the serve actuator according to Paragraph 8-4, Re-assembling Procedures
(3) Do not drop and strike the servo actuator and its parts to other during re-assembling.
(4) Replace the O-ring and wave washer with new ones.

(5} Tighten hexagon socket head cap screws with the torques specified in the List of Clamp Torque.
See Paragraph 8-6 (Page 8-12).

I&W [FAR NG i Unless tightened with the specified torques, screws may become loese or be

broken, and the speed reducer and the servo-motor may be separated.

8-4. Re-assembling Procedures

The re-assembling procedures are common to Type A, B and C. For explanation, photos of Type B

are used.

(1) Setting of Speed Reducer Unit

(D Screw two eyebolts in tapped holes on the speed
reducer unit,
For eyebolt sizes, see Paragraph 3-6 (Page 8-
12).

@ Setslings securely to the two eyebolts.

I&WARMWGI 1 Besure to secure slings to

the speed reducer unit to

prevent it from dropping.

(3 Carry the speed reducer unit to the workbench
with the crane holst.




@ Set the speed reducer unit on the workbench ta
tapped holes.

& Tighten two hexagon socket head cap screws

udy

with a hexagonal wrench key.

For screw sizes, see Paragraph 8-6 (Page 8-12).

(2) Fitting of Q-ring

@ Fit an O-ring securely in the O-ring groove of

the motor unit.

Note: Unless being filted correctly in the O-ring
groove, the O-ring will be broken and
become ineffective against leakage of oii or

waler.

(3) Fitting of Wave Washer

@ TFita wave washer in the bearing housing of the

speed reducer unit.

Bearing housing

(4) Setting of Motor Unit

@ Bring the motor unit over the workbench.

In the case of AR15

1) Wipe out oil on the surface, then carry the
motor unit right over the speed reducer with
both hands.

ARN;\N@ . If the surface is oily, the

motor unif is in danger
of slipping down from
both hands.




Positioning for assembling

Mounting hole on speed reducer unjt

Bolt hole betweer
’ Lfilnectors

:‘un,_d'

In the case of AR30, 60 and 135

1) Secrew Lwo eyebolts in tapped holes on the motor

!

unit. =

2) Setslings securely to the two eyebolts.

| A WARNMING] . :  Secure the slings to the

motor unit, but the motor

unil is in danger of

stipping down.

3) Carry the motor unit with the erane hoist right

over the speed reducer unit.

Note: Use care not to sirike the winding of the

molor unit to others.

@ Let the motor shaft spline get in the spline hole
on the speed reducer unit while lowering the

motor unit just on it.

Note: Since motor bearing and speed reducer
housing are in the relation of clearance fit,
do not force the motor bearing in the
housing. When it does not get in smoothly,
lift the motor unit again for re-setting. Do
not use ¢ hammer to force the motor bearing

in the housing.

Note: When ussembling, align the bolt holes
between conngctors of the motor unit with

mounting holes on the speed reducer unit.

3 Tighten hexagon sockel head cap screws with
specified torques.

For clamp torques, see Paragraph 8-6 (Page 8-
12).




(5) Removal of Servo Actuator

(D Remove the hexagon socket head cap_screws

with a hexagonal wrench key.

For sizes of the hexagonal wrench keys, see

Paragraph 8-6 (Page 8-12).

(Z} Remove the servo actuator from the

workbench.

In the case o[AR15_‘

1) Wipe out oil on the surface first and raise the
servo actuator with both hands to remove it

{from the workbench.

[m WI‘JME‘ :  When the surface i3 oily,

the servo actuator is in

danger of slipping down.

In the case of AR30, 60 and 135

1) Screw two eyebolts in the eyebelt holds on the

rear of the servo actuator.

2) Fitslings securely to the two eyebolts.

IZBW{][N]@‘J] .. Be sure to secure the

slings to the serve

actuator, but it will drop.

3) Lift the servo actualor just above slowly with

the erane hoist to remove 1t.




8-5.

Exploded View of Servo Actuator

@ Type A

Part No. Part Name 'ty ~
© Speettreducer unit 1
@ Motor unit 1
Model/Q't
Part Part Name odel/ty
No. AR15 AR30 ARBD AR135
® [Wave washer BWW-6200 BWW-6202 BWW-8303 WW-40
1 pec. (Ochiat 1 pe. (Ochial 1 pe. {Ochial 2 pes. {Ochiai
Seisakusho) Setsakusho) Seisakusha) Seisakusho)
O-ring AS568-045-70 K-90 A5568-160-70 AS568-171-70
1pe. Ipe.  (Keeper} ilpc. 1 pe.
Hexagon socket |M4X60~-12.9 M4x65~12.9 M5x80-12.9 M5x90-12.5
head cap screw |6 pcs. G pes. 6 pcs. 8 pes.




@ TypeB

Part No. Part Name Dty
()] Speed reducer unit 1 B
® Motor unit 1
Model/Q't
Part Parf Name Qty
No. ARI5 AR30 AR60 AR135
@ | Wave washer BWW-6200 BWW-5202 BWW-6303 WW-4Q
1 pe. {Ochiai 1 pe. {Ochiai 1 pe. (Ochiai 2 pes. (Ochiai
Seisakusho) Seisakusho) Seisakusho)} Seisakusho)
@ | Q-ring AS568-045-70 K-90 AS568-160-70 AS568-171-70
1pe, 1pe. (Keeper) |1pc 1 pe.
Hexagon socket | M4 60129 M4x65-12.9 MbEx80-12.9 M5 90—-12.5
head ecap screw | 6 pes. 6 pes. 6 pes. 8 pes.

8—-10




@ Type C

Part No. Part Name Qty
@ Speed reducer unit 1 _
@ Motorunit 1
Model/Q't
P;?rt Part Name Uiy
0. AR15 AR30 ARBO AR135
® | Wave washer BWW-6200 BWW-6202 BWW-6303 WW-40
1 pe. {Ochiai 1 pc. {Ochiai 1 pe. (Ochiai 2 pes. (Ochiai
Seisakushe) Seisakusho) Seisakusho) Seisakusha)
O-ring ASS68-045-70 K-90¢ AS568-160-70 ASBB3-171-70
1pe. 1pe.  (Keeper) |1pec. Ipe.
& | Hexagon socket { MAX60—12.9 M4x65—12.9 M5x80-12.9 M5x90—12.5
head cap screw | 6 pes. B pes. 6 pes. 8 pes.




8-6. List of Jigs and Tools for Disassembling and Assembling

- Applicable Model
Name Model, Standard Qty
AR15 | AR30 | AR60 | AR135
Servo |Crane hoist Hoisting capacity : 1 O QO F O
Actu- 100 kgl min.
Aor (Siing JIS B8817 (Hook : 1 O O O
No. I of JIS B2803)
Workbench See Page 8-13 1 O O Q O
M4 1 O O
M5 1 & O
Hexaponal wrench key M3 1 O
M10 1 O O
- M12 1 O
Torque wrench 100 kgf.cm min. 1 O Q O O
M3 2 O
Hexagon socket head cap M10 9 O O
screw
M12 2 @)
M4 2 O
M5 2 O @)
Eye bolt
M6 2 O
M8 2 O o
Spatula  — 1 O @ Q O
8-7. Listof Bolt Clamp Torque
Hexagon socket head cap screw Clamp torque
JISB1176 {kgf. em)
M4 45
M5 95 ~
8-8. List of Weights of Servo Actuator and Servo Controller
Unit : kgw
Model | AR15 AR30 AR60 AR135
Serve Actuator 12.5 27 37 73.5
¢ Speed reducer unit 8.5 16 19 43
® Motor unit 6 11 18 30.5
Servo Controller 2.1 2.4 3.6 4.2




8-9.

List of Shapes of Jigs and Tools

& Sling

wlp

®  Workbench

¢ Eye Bolt




® Hexagonal Wrench Key

Iy

*  Torque Wrench

®  Spatula

8—14




Recommended Workhench

Special stand [or setting working board

S0

-

ol™ ]
—L .

Material ; 5541

Waorking Boavd

Sakae,

NJS-7550

W755 X D505 x H800

Model 2ymbol ® ® ©

AR15 ¢147 | 160 | M8
AR30 $193 | 4210 { M10O
ARBO $225 | 4240 | M10
ARL3G $283 | 43004 M12







9. List

9-1.

List o Connectors

(1) Forservo power line (CN14a)

#  Connector pin layout

»  (For AR15)

FO
EC

Pin Nos. Signal names
A u
B v
OB C W
D & (Frume ground)
o E Bl (Holding brake)
F B2 {Holdihg brake)

ARI5  MS3102A 145-6P
(Made by Japan Aviation Electronics Ind., Ltd)

»  (For AR30tc AR135) _

Pin Nps. Signal names

A u
B \4
C W
b @(Frame ground)
E Bi{Holding brake)
F B2 (Holding brake)
G —

AR30 MS3102A 165-1P

ARB0  MS531024 20-15P

AR135 MS3102A 24-10P
(Made by Japan Aviation Electronics Ind., Ltd}

wip

# Types of receptacle and applicable plug
. CNlda CN14b -
Types of receptacle L-shape plug Straight plug Cable clamp
AR15 MS3102A148-6P MS3108B145-65 MS3106B145-65 M33057-6A
AR30 MS3102A165-1P MS53108B165-18 MS3106B165-15 M33057-8A
ARG0 MS3102A20-15P MS3108B20-155 MS3106B20-155 MS3057-12A
AR135 MS53102A24-10P MS53108B24-108 MS3106B24-105 MS3057-16A




{(2) Encoder signal line (CN15a)

» {Absolute encoder)

4 Connector pin layout

{Contact us for the incremental encoder.}

o Pin Mos. Signal names Pin Nos. Signal names é
A PA K * RTC
B *PA L BAT
C PB M oV
D *PB N Shield
E PZ P +5V™
r *PZ R OHL
G RXDMXD 3 OH2
H *RXD/TXD T ov
J RTC
H/MS3102A20-2972
{Made by Hirose Electric Co.}
¥ Type of receptacle and applicable plug
CN15a CN1sb
Types of receptacle L-shape plug Straight plug Cable clamp
AR15
AR30
H/M5239 1 ;Z2A20- H/MS3108B20- H/MS3106B20- H/MS3057-12A
ARGO 29587 2957
AR135




(1} For servo motor pewer line (CN14a) Specification for TUV certification equipment.

4 Receptacle pin layout

)
O@

C

Pin Nos, Signal names
A
- A U
O
B v
B c w
O =
D @i (Frame groand)
- ARLS, 30 JLO4V-2E18-10PE-B
ARGO, 135 JLO4HV.2EZ22-22PE-B

(Made by Japan Aviation Electronics Ind,, LTD)

4 Typesof receptacle and applicable plug

iy i

CN14a CN14b
Types of receptacle L~s§hape plug Straight plug Cable clamp
AR15 JLO4V-2E18 JLO4V-BA18 JLO4V-6A18 JLO4-18CK (13)
AR30 -10PE-B -105E-EB -10SE-EB :
ARS6D JVLU4H V-2E22 JLO4V-8A22 JLO4V-6A22 JL04-2022CK (14)
AR135 -22PE-B -225E-EB -225E-EB

(2) For encoder signal line (CN15a) Specification for TUV certification equipment

» (Absolute encoder)

4 Receptacle pin layout

{Contact us for the incremental encoder.)

Pin Mos. Signal names Pin Nos. Signal names
A PA K *RIC
B *PA L BAT
C PB M ov
D *PB N Shield
E PZ P +5V
F *PZ R OH1
G RXDITXD 3 OH2 -
H *RXDITXD T ov )
dJ RTG
H/MS3102A20.29PZ
(Made by Hirose Electric Co.)
4 Type of receptacle and applicable plug
CN15a CN1i5b
\ Types of receptacle L-shape plug Straight plug Cable clamp
Common
to all H/MS3102A20- II/M33108B20- H/MB53106A20- H/MS3057-12A
types 29PZ 2957 2987




(3} For holding brake (CN16a) Specification for TUV certification equipment

4+ Receptacle pin layout

A B Pin Nos. Signal names
QO O A Bl (Holding brake)
B B2 (Holding brake)

HMS3102A108L-4P

(Made by Hirose Electric Co.}

T

-~
4 Type of receptacle and applicable plug
CN16a CN16b
Types of receptacle L-shape plug Straight plug Cable clamp
Common | 4 16310241081 | H/MS3108B10SL- | H/MS3106A10SL
to all - - i -
. 4P 48 45 H/MS3057T-4A
¥pes
{1) Encoder signal line (CN1)
4 Connector pin layout (CN1a)
¥  Absolute encoder {Contact us for the incremental encoder)
i 2 3 4 5 6 7 8 9 10
5v | 5v | ov | ov {CcHI |OH2{ DIR | RXD |*RXD| RTC
TXD | /TXD
11 12 13 14 15 | 18 17 18 19 20
*RIC|BAT | OV | PZ | *PZ | PA | *PA | PB | *PB |Shiel

DC5V is used as the encoder power.

Set the cable length so that voltage drop due to cable lengthis 0.2 V maximum.

0.30 X RX 2L 0.30 :
L
n

4 Type of receptacle and applicable plug (CN1)

Power consumption of encoder (A)

Resistance on cable ({}/m}
Cable length (m)
Nos. of cables bundled
(Nos. of cables)

Type of applicable plug (CN1b)

Type of connector
(CN1a) Soldered type | Caulked type Case Manufacturer name
PCR-E20LMDET-SL | PCR-320F5 PCR- Manufactured by Honda
Right angle 20P LS20LA1 Tsushin Kogyo Co., Ltd.




(2) Inputfoutput signal line (CN2)
# Connector pin layout (CN2a)

1 2 3 4 5 6 7 8 9 10 11 12 13
Input | lnpat | CMD | CMD | CMD | CMD | GMD | CMD | CMD SP sp | sp
common |common| DAT! | DAT2 | DAT3 | DAT4 | DATs | DATe | DAT? DAT: | DAT23| DAT3
14 15 16 17 18 19 20 21 22 23 24 25 26

sp sp SP | OVer | 0ver | CMD MODE | MODE
DAT4 DATSH DATS 24V 24V DATB cw cew START | INLK A B
27 28 29 30 31 32 33 34 35 36 37 38 39
P sp .
5P| 3P | sauw | oeos |ontup | Mov J SYON | PROY | sPEED | REFLS | AUKI
40 41 42 43 44 45 46 47 48 49 50
RESET | AUX2 | AUX3 |SVRDY | DALM | CALM | BALM | AUX4 | AUXS Battery for external mount
36V - | 36V +

Note:  When external batiery terminal 43, 50 pin is used, do not connect BAT connector.
Use either one of BAT conneclor or external battery terminal only.

4 Type of receptacle and applicable plug (CN2)

Types of connectors

Types of applicable plugs (CN2b)

(CNZa) Soldered type | Caulked type Case Manufacturer name
PCR-E50LMDET-SL | PCR-S50FS PCR-LS50LA Manufactured by Honda
Right angle 50P Tsushin Kogyo Co., Litd.
(3) Brake power (TB2)
1B 2B 3B PinNos.{ 1B 2B 3B
24N | BrB | OHB Names | 24N | BrB | OHB
1A 2A 3A ' )
24P BrA { OHA Fany
Vil RN
PinNos. | 1A 2A 3A
Names | 24P | BrA | OHA
TBZ pin No.s.

4 Type of receptacle and applicable plug (TB2)

(TB2)

Type oT'connecLor

Types of applicable plug (TB2)

Manufacturer name

178303-5

Rise housing
178289-3

Rise contact
1-175218-6

Made by Nippon AMF Co., Ltd.




9.2. Parameters

Param- ) Initializa- | User
Conlents Setting )
eter Nos |- tion value | settings
P- 0 Display of current address
P- 1 |Reduction ratio 2~1000 120 =
P- 2 Number of divisions 2~255 15
P- 3 Number of sprocket teeth 2~255 15
P- 4 Automatic driving speed 1 50~3000 (AR15~60} 2000
50~2500(AR135)
P- 5 Time constant for acceleration or 50~1000 _ 500
deceleration 1 {Automatic driving)
P- 6 Manual driving speed 50~3000 (AR15~60) 1000
50~2500 (AR135}
P- 1 Time constant for acceleration or 50~1000 500
deceleration (manual driving)
P- 8 Creeping speed at the time of zero 50~200 50
return
P- 9 Position loop gain 1000~5000 2000
P-10 Permissible position deviation 1--9999 2000
P-11 TImposition width 10~9999 400
P-12 Width of home position signal 10~-9999 800
P-13 Number of pulses of encoder 10000 p/r :Incremental 8192
8192 p/r :Absolute
P- 14 Zero point coordinate value in one 0-~8191 -
rotation of absolute encoder
P- 15 Grid shift 0~-9999 g
P-16 Backlash correction 0-~9999 0
P-17 Step leed 50~9999 200
P-18 Stroke limit on CW rotation side 040000 Automatic
setting
P- 19 Stroke limit on CCW rotation side 0~40000 Automatic
setting
P-20 Power save timer 30~~9999 30
P-21 Qvershoot 0~9999 0
P- 22 Follow-up range 0~100 0
P-23 Blank 0
P-24 Automalic driving speed 2 50~3000 (AR15~60} 2000
50~2500 (AR135)
P-25 Time constant for acceleration or 50~1000 500
deceleration 2 {Automatic driving) -
P- 26 Blank 0
P- 27 Blank 0
P- 28 Blank 0
P- 29 Blank 0
P- 30 Manufacture set value 0
P-31 Manufacture set value 0
P- 32 Blank 0
P- 33 Blank 0
P-34 Blank 0
P- 35 Blank 0
P-36 Blank 0
P- 37 Blank 0
P-38 Blank 0
P- 39 Blank 0




Parameter Initializa-
Nos Cont-,ents tion value
P- 40 Set at parameter back up 0
P-4l Monitor output selection > 103

P-42  [Blank )
P- 43 Blank
P- 44 Manufacturer set value
P-45 Manufacturer set value -
P- 46 Manufacturer set value
P- 47 Manufacturer set value
P- 48 Manufacturer set value 20
P- 49 Manufacturer set value 4080
P- 50 Drift correction time constant (low frequency) 25
P- 51 Drift correction time constant (high frequency)
P- 52 Drift correction plus gain 2
P-53 Drift correction minus gain
P- 54 Manufacturer set value 50
P- 55 Manufacturer set value 400
P- 56 Servo lock mode 120
P-57 Allowable positional deviation error at servo lock 400
P-58 1/10 of value of error pulse at vecurrence of excessive positional deviation
alarm
P- 59 Na. of immediately preceding control alarm
Parameter Initializa- .
Nos Contents tion value User settings
P- 60 Selection between absolute and incremental encoders 06000
P-61 Selection in increasing direction of indexed addresses 0000
P- 82 Selection of interlock signal 0001
P-63 Selection between short-cut indexing and one-way indexing 0000
P-64 Selection in the two-posilion indexing 0000 .
P- 65 Selection of power save timer 0000
P- 66 Backlash correction dirgction, grit shift correction direction, 0000
selection of reduction gear, use of EEPROM
P- 67 Selection of optional step {eeding mode 0000
P- 68  |Selection of alarm No. external output and parameter set 0000
value display duration
P- 69 Selection of local mode 0000
Notes: 1. Chech your setting value.

2. Refer to Instruction Manual for details of parameters.




Para-

Contents of indications (LED)

meter _
numbers
P-70 Input signals
CMDDAT 4 | CMDDAT 3 | CMDDAT 2 | CMDDAT 1
P-71 Input signals
[E&DDATS CMDDAT7 | CMDDATS | CMDDAT S
P72 Input signals
INLK START CCwW Cw
P.73 Input signals
PRDY SVON | MODEB | MODE A
P-74 Input signals
AUX1 REFLS | SPEED
P-75 Qutput signals
SPDAT 4 | SPDAT 3 | SPDAT 2 | SPDAT 1
P-76 Output signals
SPDAT 8 | SPDAT 7T | SPDAT 6 | SEDAT S
P-11 QOutput signals
MOV CNTUP IDPOS SALM
P78 Output signals
AUX S AUX 4 AUX 3 AUX 2
P79 Indicates alarm status of the absolute

encoder.

ENALM

BATALMIL

BATALM2

CNTOVF

Input signal

CMDDAT 1
CMDDAT 2
CMDDAT 3
CMDDAT 4
CMDDAT 5
CMDDAT 6
€MDDATY
CMDDAT 8

Cw
CCw

START
INLK :
MODE A
MODEB :
SYON
PRDY

REFLS
SPEED

Qutput signals

SPDAT1
SPDAT 2
SPDAT 3
SPDAT 4
SPDAT S
SPDAT 6
SPDAT 7
SPDATS8

SALM
IDPOS
CNTUP
MOV

ENALM

BATALM1 :
BATALM?Z

CNTOVE

n}jl

Address command
signals

Manual command CW
signal

Manual command CCW
signal

Operation start signal
Interlock signal

Mode selection signals
Mode selection signals
Servo ON signal
Operation preparation
command signal

Zero point LS signal
Speed change signal

Present address
indication signals

Control alarm signal
Home position signal
Positioning finish signal
Servo actuator in
operation signal

Presence/absence of
alarm signal
Battery voltage drop
Built-in capacitor
voltage drop
Counter overflow



Parameter

Initializa-

Nos Contents tion value
P-80 Monitor output data (A channel)
P-81 Motritor output data (B channel) 3
P- 82 ]
P- 83 Indicates contents of timer 3 resistor (20 msec)
P- 84 Indicates contents of timer 4 resistor (1 _sec)
P-85 Fraction of indexing pitch -
P- 86 Correction value ol [raction of indexing pitch
P-87 No. of continuous step feeding
P- 88 Coordinate shift amount per coordinate shift
P-89 Operation mode resistor
P- 90 Speed limit value 12283
P- 91 Zero speed command value 30000
p.gz2 Speed command value at serve lock 30000
P-93 Defllection from zero speed command value Q
P-94 Speed command value 30000
P-95 Error pulse
P- 96 Indicates coordinate value (4 significant digits}
P-g7 Indicates coordinate value {4 digits in middle) _
P-98 Indicates coordinate value (4 least significant digits)
P-99 Program version




Servo parameter

Par ;‘Ir:;ter Contents i?;flliglzj . | Usersettings
50 Actuator type 15
5 1 Load inertia ratio 256 _
3 2 Speed loop proportional gain =
S 3 Speed loop integrative gain
S- 4 Incomplete integrative coelficient
S 5 Acceleration feedback gain
5- 8 PI-IP coefficient
S- 7 Torque command filter
5 8 Speed limit
59 Torque limit
S-10 Current loop gain 1
S- 11 Current loop gain 2
8- 12 Current loop proportional gain
513 Current leop integrative gain
314 Current loop integrative limit
S- 15 Rated current parameter
S- 16 |Current dead zone correction
S-17 Number of encoder pulse
S- 18  |Motor encoder type
S-19 Number of external mount encoder pulse
5- 20 Type of external mount encoder
S- 21 Gverload protection limit
S- 22 Overload protection coefficient 1
S- 23 Overload protection coefficient 2
S5-24~26 |Blank
S- 27  |Brake timing
S- 28 Relay timer
S- 29 Current limit
5- 30 Observer speed loop model
S- 31 Observer motor model
S- 32 Inertia identification level
5- 33 Speed identification level
S- 34 Observer position loop gain
S- 35  |Positional loop gain -
S- 36 Infosition width -~
5- 37 Zero speed
5-38 Speed coefficient H
5- 39 Speed coefficient L ]
S-40--42 (Blank
5- 43 External lorgue command offset
S- 44 External torque command variable
S- 45 External drive command offset R
S- 46 External drive command variabla
S- 47 Function selection
S- 48 Alarm output condition
S- 49 Selection of command input




Alarm trace back

Parla\}r;lseter Contents iﬁ;ﬁl?:lz: .
A-Q Latest alarm
Al ind latest alarm -
A-2 2rd latest alarm =
A-3 3thlatest alarm
A-4 4th latest alarm
A-5 5th latest alarm
A-8 6th latest alarm
AT Tthlatest alarm -
A8 8th [atest alarm
A-9 9th latest alarm

9-3. Contents of Control Alarm
Alarm No.
{Indicated Contents
on LED)

E-2 When positional deviation goes beyond tolerance
E-3 When an address beyond the setting range is set
E-4 When coordinate goes beyond the control system coordinate limit
E-5 When drift value is too large
E-6 When operation results overflow
E-7 When data beyond the setting range is set to parameter
E-8 When zero point can not be detected (with incremental encoder)
E-9 Too large Positional deviation at servo lock
E-10 MAE communication error. In case of data transfer error
E-11 MAE framing error. In case of data transfer error
E-12 MAE overrun error. In case of data transfer error
E-13 MAE parity error. In case of data transfer error
E-14 Voltage drop on MAE battery
E-15 When voltage on MAE built-in capacitor drops to the level where data can not be held
E-186 When multiturn section counter on MAE overflows
E-17 Coordinate of MAE and coordinate held by the servo controller does not match
E-101 IPM alarm
E-102 |[Over-voltage: Detected when main circuit voltage goes extraordinary high
E-103 |Opensignal line ' -
E-104 (Lowwvoltage -
E-105 (Overload
E-106 [Over heating (servo actuator)
E-108 |Open power line
E-109 |Abnormality in brake power
E-111  |Over speed
E-112 |U phase current sensor offset error
E-113 |W phase current sensor offset error
E-114 |Abnormality in AD converter
E-115 jAbnormality in regenerative transistor
E-116 |Over heating (regenecative resistor) *
Notes: @ MAE stands for Multiturn Absolute Encoder.

@ Alarm numbers E-14 to E-17 outputs alarm when an abnormality has been experienced in
the past even though there is not current problem.
@ IPM siands for Intelligent Power Module.







