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1. Specifications for AR series VIGO SERVO
1.1 Basicstructure

€ AR series consists of a servo actuator and servo drivericontroller.

. Power supply line
Signal line

Holding brake

Servo driver

Precision reduction gears AC servo motor

fS_erv_o actuétor) - (Se_x—'vo driver/ controller)

€ ARseries

Servo driver Controller

B o o o e e e o e s e e e e e e 1
' H
1
o N
1 ]
t
! Servo actuator E Customer's
: ' circuit
! ] i NC/PC
]
H s Instruction
E H data
]
]
]
1
]
i
1
H

® 1 unitofservodriver/controller is used for 1 unit of servo actuator.
® For the position sensor, select an incremental encoder or multiturn absolute encoder.

® Connection cables between each of the equipment are not provided as standard accessories.
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1.2 Indications of types

AR135A128-B/

Series name Special

specifications

0-X
't

* See the specification Options 0| No
table (in page 4) 1 | MDI

Type indications
* See the diagram below:

Types of the encoder

. . A | Multiturn absolute type
Reduction gear ratio
* See Table for the 1 | Incremental type
specifications (in page 4) 0 |No
Brakes
B With
0 Without

® Indication of types

3
«
a=]
®
>
-3
<
=)
@
os)

o
222
o

LIS I

2t
Ty

(

Fixed # Rotates N\ _Rotates

4 Direction of rotation

The direction of rotation of the servo actuatoris when seen fron?hmmdmﬁdz.
t/w ALrve 4,024 a»ZZ’L

‘ @Clockwise MM M‘/fé )

Counter-clockwise

Servo actuator output shaft

Encoder
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4 Indications for the servo driver and controller

B. LEDS

/ controller

CPUAL O LED4

BATAL O E E B

=k

PB2
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1.3 Table for the specifications

Types AR1S AR30 AR60 AR135
Servo | Rated outputof the servo kW 0.4 0.8 1.5 2.5
actua- [ motor
tor Reduction gear ratio (R} 1R 56 | 80 | 104 1 120 | 56 ) 80 | 104 ;120 ) 80 | 100 [ 120 [ 152] 80 | 100] 123] 170
Rated output torque kgfm [ 70 [ 10 [ 12 | 14 [ 13 | 19 [ 25 | 29 | 38 | 48 | 58 65| 771 96 | 123 135
Permissible torqueduring | kgf'm | 237| 28 | 28 | 28 | 45 | 64 | 83 | 85 | 120 | 150 | 162 | 162 198 248 317| 337
acceleration and
deceleration .
Rated output revelutions rpm 44 {31 | 24 | 20 | 44 | 31 ] 24 [ 20 | 31 | 25 | 20 161 25 ] 20} 16| 12
Maximum output rpm 50 | 37| 28 {25 |50 ) 37 |28 125 |37 [ 30|25 20] 25 25 20| 15
revolutions
Backiash arc-min 1 1 1 1
Lost motion arc'min 1 1 1 1
Rigidity kegf-m/ 3.5 8 16 36
min
Allowable load GD2 kgfm2 | 20 | 42 [ 71 95 1 61 [ 125 1211|282 }303]474 ]682 [1095] 1014] 1582 2596] 4580
Servo lock allowable kgim [ 9 11 1 13 112 | 17 |22 | 25 | 34 | 42 | 50 | 64| 67| 84 | 107] 143
torque
Holding Holding brake kegf-m 10 | 14 | 18 | 21 21 30 | 39 | 45 | 60 [ 75 90 | 114] 120] 150 192] 255
brake [POWer
Voltage v DC24V % 10%
Current A 0.25 04 0.5 . 0.75
Speed and position sensor | p/rev | Multiturn absolute type : 2048p/rev - Incremental type : 2500p/rev
Weight ke 12.5 27 37" 3.5
Control methods Transistor PWM controls
Servo
driver | Input | Main circuit control power | Three-phase AC 200 to 220V + 10% 50/60 Hz.
ower
:upply Power capacity kVA 0.8 1.2 1.8 3.5
Continuous output Arms 3.0 46 8.0 16.0
current .
Maximum output current | Arms 11 17 28 42
Protection functions Overvoltage, excess current, open signal line, low voltage, over load, over heat, tripol NFB,
open power line, abnormalities in circuits, and abnormalities in 5V power supply.
(When an alarm for any of above is actuated, the dynamic brake works to make an emergency
stop.)
Cont- | Positioning functions For equipartition and indexing, maximum 255 partitions of indexing (8 bit binary code),
roller indexed address instructing method, and parameter setting of operation conditions.
Input signals Address command, operation start, mode selection, manual command CW/CCW, operation
preparation command, servo on, interlocking, reset, zero point LS.
Output signals Present address indication, positioning ready, operation preparation ready, home position,
servo actuator in operation, control alarm, controller alarm, driver alarm and battery alarm.
Protection functions Controller alarm, batlery alarm, positional deviation limit, communication abnormality,
excess drift, overflow, Unknown zero point and abnormality in multiturn absolute encoder.
(When an alarm for any of above is actuated, the dynamic brake works to make an emergency
stop.)
Weight of the servo kg 9
driver/controller

Remark 1: A reduction gear ratio(R) of 140 is also available with AR15,
Remark 2: A reduction gear ratio(R)of 152 is also available with AR30.

Contact us for details.

Document provided by cncrepair.com

—4_




1.4 Using environment .
€ AR series are designed for indoor use. Troubles may occur when using environment is not
suitable. Always use under following environmental conditions.
» Ambient temperature for use: 0 to +40°C
» Ambient temperature for storage: — 20 to +80°C
» Humidity: 80% RH or less (Dew condensations should not occur.)
» Atmosphere:
(1) Indoor location without existence of corrosive gas or explosive gas.
(2) Well ventilated location with less iron powder, dust and humidity.
(3) A location away from a source of vibrations.
* It causes imperfect contacts in the connector, electro-magnetic contactor, and relay.
» Water-proofing and oil-proofing:
(1) Servo actuator protection standard IP-53 equivalent.
* Provide a cover when substantial amount of water drips or oil drips fall.

(2) The input and output connectors of the servo actuator is shielded by silicon.

J}f{ ]

g Coated by silicone
for shielding.

Contact surfaces
are sealed by use of
O-rings and oil
seals. d

J2
=4

» Others:  Refer to the chapter 6 (Page 59) for cautions in assemblies, installations and

wiring.
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1.5 Block diagrams of the servo driver/controller

[ Mein cireuit o R
I of the servo I
I driver { ; % % * ,
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wer . o N .
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Document provided by cncrepair.com




2. ARseries dimensional outline drawings

2.1

Dimensional outline drawings of the servo actuator

AR15A

(Power line and
brake line)

\R0.GMAX

CNl4a 223 16 (For mounting
156 47.5 of the fixed side}
(Signal line)
CNiSa 10 {20 10
-3
/‘L\
o 1
T S ) S
o3 o3
4| el i g
s - ol ®
1Y} <
s _JD s
- -
{For mounting
of the rotating side}
8-M6 P10 RIMAX RO.6MAX
AR158B
(Power line and
239 brake line)
CN14a
(For mounting 162
of the rotating side) (Signal line)
8-M& P1.0 295 . 475 142.6
10 20 10
3
A
o (=
s o 2 %
° 3 4+ H--=HE2 e
L:3 < ol |s
oy <
s| d s
-
-

(For mounting
of the fixed side)
6-29

Document provided by cncrepair.com

T




AR30A

(Power line and
brake line)
CNlda (For mounting
249 . of the fixed side)
(Signal line) 6-211
CN1Sa 138 63.5
225 225° 10 |24 13 3
—
g o o
[ 3 3
oo [l oo
ST T o
- mL_J\ - ~ ™
— £ <4 Y
8 o o s
ot n =
L4 s a
|
R
(For mounting
of the rotating side)
8-M8 PL25 RIMAX \RO.6MAX
AR308B
(Power line and
{For mounting brake “{‘:)
of the rotating side) 8
8-M8 P1.2S 273 635 175
(Signal line)
Tg 3 CN1Se
10, 124 r 127.5
—1
o o
ol ~
= =
7l 0 W
E
UE glfs
s @ s
. [}
(For mounting
of the fixed side)
RIMAX RO.6MAX 5-011
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AR60A

(Power line and
brake line)
CNl4a

" . 271 18 (For mounting
(Signal line) of the fixed side)
CN1Sa 169 SS B8-911
225, 225 10_hs FJ f';
I
% v o
1 3 3
5 W
[ u 0
S — -5 @
a a o
N Y
o] |
—{
4+
{For mounting
aof the rotating side)
12-M8 P1.25 RIMAX RO.6MAX
AR60B
(Power line and
brake line)
. CNl4a
(For mounting '
of the rotating side) 97 192 (Signal line)
12-M8 P1.25 SS 145 CN1Sa
10§15 i4 3
r" B .
T &
E E —
= =
P R TH o
8| | ® ol 18 s
E § .,
| i
B

\RC.6MAX

(For mounting of
the fixed side)
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AR135A

{Power line and

brake line)
l4a
(Signal line) 319 20 f;i:}::l!;,:er:ius?ge)
CNiSa 213.5 &0 12-213
/ 1S fjee [1_§F4
TR
4
i
$ bl
= =
(= =] KOO
gl . L e
H SHU et
Y]
I [’; g
v N
o o
11 Y
D
b
A4
(For mounting T \
of the rotating side)
12-M12 P1.75 RIMAX RO.6MAX
AR1358B
(Power line and
brake line)
CNl4o
(For mounting
of the rotating side) 123.5 218 (Signal line)
12-M12 PL.75 60 170.5 CN1Sa
15 pe 1F§Fi
ai
} r
0 oy
< )
S o
(o= =] oo
Bl ~ NI EES i
O sl .
g £ r T = a ST
< ~]
Y| o
8 s
|
i
(For mounting
RiMAX RO.6MAX

of the fixed side)
12-213
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2.2 Dimensional outline drawings of the servo driver/controller

—tnd

= =0C9a
ﬂ Ol=no
O=o
”DSO&”:
ODHOO&Q
7 SOoIm
| [ ew—
A
A
i
A
AT
] .
Lo
AT
A S
L N N[ e
PR
6
100 \
143

RN 2 - Slotted holes
6 X 16
ol o I
M N Servo driver l
<t < |
|

Controller

2 - Slotted holes
6-13

Terminal board

90

MAX160 (Including the screwheads on the sides)
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3. Selecting the servo actuator

3.1 Mechanical characteristics

3.1.1 Rigidity (spring constant and lost motion) and backlash
When torque is applied to the output shaft with the input shaft side (servo motor shaft of the servo
actuator) fixed, torsions corresponding to the torque occur generating the hysteresis curve as shown

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

25!
Backlash — e
<8 :
— o— :
4
‘- Lost motion
Rated torque £ 3%
Rated torque Rated torque
—100% +100%
Rated torque /2 _ b
® Spring constant = : . B
Angle of torsion — 50% angle of torsion a
when rated when rated torque is

torque is applied.  applied.

¢ Lost motion

Means the angle of torsion at the midpoint of the hysteresis curve
deviation at +3% of the rated torque.

® Backlash
Means the angle of torsion at 0 torque with the hysteresis curve.

»  Calculation of the angle of torsion (§) and the amount of torsion
The angle of torsion and the amount of torsion when a load torque (unbalanced load, ete.) 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

adouble of the figure obtained from the following equations plus the backlash.

Items | Spring constant Lost motion Backlash
Model (kgf-m/min.) (min.) (min.)
AR15 3.5
AR30 8 1 1
AR60 16
| ARI35 36
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. .y _ Lost motion Load torgue
® Angle of torsion (6)(min.) = 2 + Spring constant

® Amount of torsion (mm) =€Xtan ( :0 >

€. Distance (mm) between the center
of rotation of the servo actuator
and the point of the load.

3.1.2° Angle transfer accuracy

The angle transfer accuracy means the difference
] between the theoretical output rotation angle and
39 sec. actual output rotation angle (6ou) when an input of

20 1
. MMWWWMW any rotation angle (6;,) is instructed to the servo
; B actuator.

This accuracy is indicated by ANGLE TRANSFER
ERROR (8,,).

Rotation angle
error (sec.)
J
]

o 90° 180° 210 360°
A rotation of the
output shaft (degrees)

0in

-»  Angle transfer error (8,,)= - Gout

(An example of actual
measurement: ARSO}

[R: Reduction gear ratio)

® The ANGLE TRANSFER ERROR (6er) of the AR series is a minute (in angle) or less.
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3.2 Selection of the servo actuator

For selection of the most appropriate servo actuator

Study of loads Simplified selection method

Studying the details and making the selection

3.2.1 = Study of loads

(1) Studying the load cycle

Ty: Maximum torque during acceleration

(kgf-m)
T Ta: Torque under the steady operation
(kgf-m)
Load ¥§ l T3: Maximum torque during deceleration
torque : | (kgf-m)
’[ f | v } Ty Holding. torque during stoppage. (kgf-m)
T3F+—4———- —: ! | t1:  Acceleration and deceleration time (sec)
]I‘tl : te |1 } t3 ; t:  Steady operation time (sec)
[ ; l f t3:  Stopping time (sec)
OUtPUt. } : ' : } Nj: Average revolution during acceleration
revolutlonNe L | | _ and deceleration (rpm) N =No/2
N1+ | M N2: Revolution during steady operation (rpm)
Time Remark: With AR series, the acceleration

time equals to the deceleration
time and the revolution during
acceleration is same as the

(2) Calculation of load torque

» Calculation of the maximum torque

during acceleration
GD2XNs
Ty (kgfm)= ———7—=_ 4 GDZ : Load GD2? (kgf-m2)
1 (gt 375 t1 2 gt

» Calculation of the torque during

steady operation
Tg (kgf-m) = Friction torque + unbalanced load # -+ Friction coefficient
= uWil+ Wyt W;: Load (kg)
Wg:  Unbalanced load (kg)
¢ : Distance between the

center of rotation and the
point of load (m)
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» Calculation of the maximum torque

during deceleration
GD2XNsy
T3 (kgf-m)=Tg - ————
T

» Calculation of the holding torque
during stoppage

T4 (kgf-m) = Unbalanced load torque
= Wyl

Document provided by cncrepair.com
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3.2.2 Simplified selection method

4 Select the type of the servo actuator in the following manner.
€  When the requisitions exceeds the ratings and tolerances of the type of the tentatively selected
serve actuator, shift to a higher grade type or degrade the load conditions, so that the

requisitions may stay within the rating and tolerance of the selected servo actuator.

Start

I

From the results of studying the loads (requisitions)
Tentatively select a type = Refer to the table of specifications (in page 4) =

Refer to the table of specifications (in page 4)

Revolution ?

Ny = Rated output revolution

Refer to the table of specifications (in page 4)

Torque during
steady operation ?

Te = Rated output torque

Refer to the table of specifications (in page 4) (Remark)

aximum torque
during acceleration and
deceleration ?

T1 = 2XRated output torque
T3 = 2XRated output torque

Refer to the table of specifications (in page 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 12)

1 ? . .
Stopping accuracy ! Calculated value of the angle of torsion< Required value

Calculated amount of torsion = Required amount

Refer to the table of specifications (in page 4)
Load GD2 = Allowable load GD2

Load GD2?

Determining on the (Remarks)
final type !

® When the acceleration time and deceleration time (t;) is
less than 0.3 sec., check the motor shaft maximum torque
in page 22.

@ Check thebearing capacity in page 19 and regenerative
brake capacity in page 22.
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3.2.3 Studying the details and making the selection

4 When studying details and selecting the optimum tyf)e of the servo actuator in accordance with

the required specifications, follow the procedures below.

@ After studying, when any one item of the requisitions exceeds the tolerance of the servo actuator,

grade up the type for selection or degrade the conditions such as of load torque.

Start

Studying the loads
Calculation of the average - Calculation of the average
load torque output revolution

T

Calculation of the service life

Checking the stopping
accuracy

hecking the permissible
instantaneous maximum
torque

Checking the
bearing capacity
(For holding external

Checking the max
. torque during acceleration and
deceleration

Checking the maximum
torque during steady

J braking capacity
operation

Checking the effective torque

Checking the holding torque

Checking the load GD?2

Checking the regenerative

Checking the maximum
torque of the motor shaft

For details,
refer to
pages 18 to
23
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(1) Studying the loads

@ 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 load

torque to the average load torque.

» Calculation of the average load torque

At N Tt N Tt N, T

10/3

Ta=

2't| 'N|+tz'N2

(kgf-m)

» Calculation of the average output revolution

2't|'N|+t2'N2

Na= (rpm)

2‘t|+tz

(2) Calculation of the service life

» Calculation of the service life

® Calculate the service life from the average load torque (T

revolution (N,).

L —6000x15x Te
" n Ta

» Calculating the needed service life

L. o AXBxXoxD
" T T 300 '

Tentative selection of the type

m) and the average output

s Types Standard torque (T,,)
> (H,) AR15 14 kgf-m
AR30 34 kgf-m
AR60 65 kgf-m
AR135 135 kgf-m

How many seconds of actual operation
constitute a cycle ? (A: sec/cycle)
For how many cycles a day is it operated ?
(B: cycle/day)
On how many days in a year actual operations

are made ? (C: days/year)
For how many years the actual operations will
be continued ? (D: years)

Service life L= L, q r Selection of the type
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(3) Checking the stopping accuracy
4 Calculate the angle of torsion (6) and the amount of torsion when unbalanced loads are
applied referring to the clause for the mechanical characteristics (in page 12), and make sure
the calculated values are within the extent of the required values.

(4) Checking the permissible instantaneous maximum torque

€ When very large torque is applied instantaneously at Types Permissible
the time of an emergency stop or by external shocks, ins.tantaneous
the servo actuator may be damaged. maximum torque
€ Make sure these values of very large instantaneous AR15 10 kgf-m
torque may not exceed the permissible instantaneous AR30 170 kgf-m
maximum torque. AR60 325 kgf-m
AR135 675 kgf-m

(6) Checking the bearing capacity (For holding external loads)
¢ Bearings are provided to support external loads directly.
. ¢ The bearing capacity is indicated by the allowable moment capacity.
4 Calculate the moment values and make sure the calculated values are within the limit of the
allowable moment capacity.
4 Contact us in case large thrust loads are expected to be applied or in case torsion of the
output shaft causes some problems.

» Calculation of moment (MC) W, 7
1

MC=W;¢; +Woly

MC : Moment (kgf-m) []
Wi, W2 :  External loads (kg)
?1,€2 : Distances (m)

o
q
{
——
T

» A condition for the selection
. ¢ MC= Allowable moment capacity

™

Allowable moment capacity

Types Allowable moment capacity i
kgf-m , TE J
ARI15 51 We 1F
AR30 96 _J
AR60 114
AR135 268

Remark:

When the case is as illustrated to the right,
calculate the torque reaction force and add
the value to the external load.

Torque Maximum torque during

reaction force — acceleration ax.xd deceleration (kg)
Radius (r)
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(6) Checking' the maximum torque during accelera-

tion and deceleration

€ Make sure the maximum torque values during

acceleration and deceleration (T or T3) are
within the extent of the permissible torque
during acceleration and deceleration (see page

4).

(7) Checking the torque during steady operations
€ Be sure the maximum torque (Tg) during

steady operations is within the ranges of the Output 312 i_: / \
revolution

maximum torque diagrams.

T
T2
s TP
torqueo r || ;rv
| I
T3F bt ———— Y|
itl} te :tl t3
[
|

. R—n——_—_—_—_

@ The output revolutions in this case are the %
values of Ng.
Maximum torque diagrams
AR 15 AR30
1/120 1/104 1/80 1/56 17120 17104 1780 1/56
30 \\ 50 S —
80 FJ [
\ / /
es 20 7
1 [
Output | 20 Output | ¢,
torque \N- T
torque q s0 1 1\
s : =
| \
30
(kgf-m) ° (kgf-m) \
20
5
10 T
|
10 20 30 40 S0 10 20 30 40 S0
Output revolution (r.p.m) Output revolution (r.p.m)
ARG 0 1/152 1/120 17100 1/80 AR135 17170 17128 1/100 1/80
\__/ I [
//JV//'/ } \ /T 7
e S
|
150 -~ — 300 N1
: Vi F—
Output NASLE Output — N
torque | (g0 \\ \‘ \Y torque | 200 AN
Y AL
(kgf-m) S0 \ (kgf-m) 100

10 20 30 40 S0

Output revolution (r.p.m)
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(8) Checking the effective torque
€ Calculate the effective torque (T) inclusive the period of stoppage and make sure the

calculated value is within the extent of the rated output torque (see page 4).

T =

ta s T %+t T2+t Ta?+ta- T2
(kgf-m)

2 t,+ t: +13

(9) Checking the holding torque
€ Torque during the survo locking period
® When holding by the survo lock, be sure the holding torque during stoppage stays
within the extent of the servo lock allowable torque (see page 4).
¢ When holding for one minute or more with a level of torque exceeding the servo lock
allowable torque (see page 4), set up the power save timer (Parameter No. P-65: refer to
page 42) to actuate the holding electromagnetic brake. By servo lock, holding of upto
the limits of the permissible torque during acceleration and deceleration (see page 4) is
possible, but overheating occurs when held with high torque.
4 Checking the holding brake 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 force (see page 4).

(10) Checking the load GD2 _
€ Check if the load GD2 is within the limits of the allowable load GD2,
Allowable load GD2 values
Types AR15 AR30

Reduction gear ratio 1:R 56 80 104 | 120 | 56 80 { 104 | 120
Allowable load GD2  kgf-m?2 20 42 71 95 61 | 125 | 211 | 282

Types AR60 AR135

Reduction gearratio 1:R 80 | 100 | 120 } 152 | 80 | 100 } 128 | 170
Allowable load GD2  kgf-m2 | 303 | 474 | 682 | 1095 | 1014 { 1585 | 2596 | 4580
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(11) Checking the regenerative brake capacity
4 It is not possible to make continuous operation of the actuator, which is turned from the
load side, applying regenerative braking.
€ When the above procedures are needed or when accelerations and decelerations need be

done frequently, it is necessary to install the external regenerative resister. Contact us in

such cases,
Regenerative resistance Types Resistance Allowable heat generation
(built-in)
AR15t0135 200 200W

(12) Checking the motor shaft max. torque
¢ Calculate the AC servo motor shaft max. torque in the following manner and make sure the
calculated value stays within the limits of the motor shaft maximum torque values.

Calculation of the GD2 at the AC servo motor shaft

‘ »

Load GD?
GDm?2 (kgf-cm?2) =Rz + Reduction gear GD2 + Rotor GD2
{R: Reduction gear ratio, load GD2 : (Kgf-cm?]
Types AR15 AR30 AR60 AR135

Reduction gear GD2 0.3 1 2 7

(kgf-cm?2)

Rotor GD2 13.3 39.2 94.8 317
(kgf-cm2)

» Calculation of the maximum torque at the AC servo motor shaft

(® Maximum torque during acceleration (Ta;)

GDm2XNm T X 102
Tay (kgf-cm) = 37500%¢t; T 0.7XR

@ Maximum torque during deceleration (Tas)

o Ty X 102 GDm2XNm
ag(kgfem) = 7SR ~ 37500t

(kgf-cm)
Nm: AC servo motor revolution (r.p.m.)
(Refer to page 14)

[ Ty : Torque during the steady operation ]
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» Conditions for the selection

Taj; = The motor shaft maximum torque value
Tag = The motor shaft maximum torque value
Types AR15 AR30 AR60 AR135
Motor shaft 55 100 200 310
maximum torque
values
(kgf-cm)
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4. Explanations of the servo driver/controller
4.1 Specifications
Items Explanations
Outlines of the ¢ For equipartition 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.
® Thetime constant during acceleration is same as that during deceleration.
® Lithium batteries are built-in to back up the multiturn absolute encoder
and the parameter.
Drive mode ® The drive modes consists of following modes:
Selection of each of the drive modes is made by external mode selection
signals (input signals).
@ Automatic operation mode. (Short-cut operation or one-way operation is
selected by the parameter.)
® Manual step operation mode.
® Manual JOG operation mode.
@ Reset to zero point (origin) mode
Input signals ¢ External input signals needed for operation of the controller are given
below:
® Operation preparation command signal 1 bit
® Servo ON signal 1 bit
® Mode selection signal _ 2 bits
@ Address command signal 8 bits
® Operation start signal 1 bit
® Manual command CW/CCW signal 2 bits
@ Reset signal 1 bit
Interlock signal 1 bit
® Zero point LS signal 1 bit
Output signals ¢ Output signals coming out from the controller are given below:
: @ Operation preparation ready command signal 1 bit
® Servo actuator in operation signal 1 bit
® Positioning end signal 1 bit
@ Home position signal 1 bit
® Present address indication signal 8 bits
® Control alarm signal 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
@ Operating speed (automatic and manual)
® Constants during acceleration and deceleration
® Position loop gain
@ Allowable positional deviation
The range of in-position
® The number of encoder pulses
®© Gritshift amount
@ Backlash correction amount and others
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4.2 Drive Mode

¢ Thedrive mode is selected by inputting the mode select signal from an external source.

® See the input signal section (on page 28) for the mode select signal.

Mode type

Explanation

Automatic operation mode

® When the operation start signal (see page 28) is input, the
controller reads the address instructed from the NC/PC or
sequencer.

® The controller drives the servo actuator for positioning at
the instructed indexing address.

® Upon completion of positioning, the controller outputs the
positioning end signal.

Manual step operation mode
(Note)

® When the manual CW signal or CCW signal (see page 28) is

input, the servo actuator rotates clockwise or

counterclockwise as long as the signal is input.

When the signal input ends, the servo actuator stops after

rotating to the nearest address in the rotating direction.

® Upon completion of positioning, the controller outputs the
positioning end signal.

®

Manual jog operation mode

® When the manual CW or CCW signal is input, the servo
actuator rotates clockwise or counterclockwise as long as the
signal is input.

@ When the signal input ends, the servo actuator stops
immediately.

® The controller does not output the positioning end signal.

Origin return mode

With the incremental encoder (always performed at the time

of main circuit power on)

® When the operation start signalis input, the servo actuator
starts and depresses the origin limit switch installed near
the indexing position.

® Asthe origin limit switch is depressed, the servo actuator is
decelerated to the creep speed and stops at the first detected
Z phase position in the rotary encoder. This position is the
origin.

® Ifthe originis deviated from the indexing position, correct it
by inputting the grid shift (see parameter No. P-15 on page
39).

@ After the end of operation, the controller outputs the
positioning end signal.

With the absolute encoder (performed as desired)

@ When the operation start signal is input, the servo actuator
rotates and stops at the preset origin position.

@ After theend of operation, the controller outputs the
positioning end signal.

Note) Inthe manualstep mode operation, one motion must be kept within 255 addresses. If it
is desired to move beyond 255 addresses, set the manual CW or CCW signal to off once

and operate again.
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4.2.1 Timing chart

€ Automatic operation modes

(signal names)

Operation preparation command [~
(input)

Operation preparation ready e T
(output)

Servo ON (input) e eI
Automatic operation mode (input) ————L--nooooeeeeee e T T
(Mode selection) i

Address command (input) b :

Operation start (input)

Movement of the servo actuator el B

\

Servo actuator in operation (output)

Present address indication (output)

Home position (output) =~ =~ ceceomemeeees

Positioning end (output) -

coedeadennabedana.

4 Manual step modes

(signal names) :
Operation preparation command ~ —L--e-teeooeee ool T T
(input)

Operation preparation ready -
(output)

Servo ON (input) — L T e

Manual step operation mode (input) —L (R
(Mode selection) '

Manual command CW (input)

Manual command CCW (input)

Movement of the servo actuator

Present address indication (output)

Home position (output)

Positioning end (output)
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€ Manual JOG modes

(signal names) T

Operation preparation command = —-=----oommmooom o
(input)

Operation preparation ready S O,
(output)

Servo ON (input) e
Manual JOG operation mode (input)_—-’- ...............................................................

(Mode selection)

Manual command CW (input)

Manual command CCW (input)

Movements of the servo actuator

€ Reset to zero point mode (in case of the incremental encoder)

(signal names)
Operation preparation command i

(input)

Operation preparation ready Y < W V. S
(qutput) ,

Servo ON (input) RV s W W AR

Reset to the zero point mode (input) W Ab W\ S
(Mode selection) .

Operation start (input)

Zero point LS (input)

Movements of the servo actuator /

Servo actuator in operation (output)——————[ ----------------------------------------------- i

Position of the zero point |

IS RSP

Positioning ready (output) [
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4.3 Inputand outputsignals
4.3.1 Inputsignals
Signalnames | Symbols Explanations

Operation PRDY A signal for 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 A signal to actuate the control circuit of the servo driver. When
this signal is entered, the servo actuator proceeds to the servo lock
state.

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

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

Mode selection | MODE A A signal to select the drive mode.

MODEB :
Modes Drive modes
Aut ti Manual Manual Reset to
Signals e step JOG zero point
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 A signal to enter the number of the indexed address.

command The input style is 1-255 in the binary code (8 bits).

Operation start | START A signal to give timing for the controller to read the address
command signal.

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

Manual Ccw Signals to give the operation command during step and JOG

command CW modes. (Manual)

Manual CcCw

command CCW :

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

This signal is read during rising time.

Interlock INLK A signal to tentatively stop the rotation of the servo actuator.
When this signal enters during operation, the servo actuator
decelerates and then stops. It resumes operation when this signal
discontinues.

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

Zero point LS REFLS Used for resetting to the zero point with the incremental encoder.

A signal for the zero point limit switeh is entered.
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4.3.2 Outputsignals

Signal names Symbols Explanations

Operation SVRDY |e Asignal outputted when operation preparations are ready for both
preparation the servo driver and controller.
ready ¢ When either of the servo driver and controller is not ready for

operation, this signal is not outputted. Also, whenanalarmis
actuated, this signal will be interrupted.

Servo actuator MOV ¢ QOutputted when the servo actuator is in operation.

in operation

Positioning CNTUP |e Asignal outputted when the positioning is ready.

ready ® The signal is outputted when positioning is ready during
automatic operation, manual step operation and reset to zero point
mode.

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

Home position IDPOS |e Signals outputted when positioning is being made or each time an
address passes the indexed position.

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

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

Present SPDAT ' | e A signal to output the present address number for indication of the
address present address.
indication ® The output style is 1-255 in binary code (8 bits)

® With the multiturn absolute encoder, present address is displayed
starting from the time of application of the power source.

¢  With the incremental encoder, the indication is displayed after.
reset to the zero point.

Control alarm SALM ® A signal outputted when abnormalities occur in controls.
® The alarm may be released by the reset signal.
® The content of the alarm is displayed at LED 4 on the controller.

Controller CALM |e Asignal outputted when abnormalities occur in the hardware
alarm proper of the controller.

® Whenthisalarmis actuated, the CPUAL on the controller lights.
o This signal may not be turned off by entering the reset signal.

Driveralarm DALM |e Asignal outputted when abnormalities occur in the servo driver.
® The content of the alarm isindicated by figures in the LED5 on
the servo driver.

Battery alarm BALM ¢ Asignal outputted when the voltage of the back up driver drops.
( Battery) ® When this alarm is actuated, the BATAL on the controller lights.
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433

Inputsignal specifications

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

pushbuttons, limit switches,etc. (All the input signals are insulated by photo-couplers.)

»

Regardless if the signals are from contacts or not, following conditions must be satisfied:

® Capacity: DC30V 16mA or more

@ Leak currentduring cutoff:  1mA or less (26.4V of voltage)

® Voltage drop when turned on: 1V or less (approx. 13mA of current)

Input signal waveform:  The chattering time and holding time should be with the following

characteristics during operations:

® Inputsignal allowable chattering time: T < 5 msec

@ Inputsignal holding time: 10 msec < T < 20 msec
(These are because the delay time after receiving an input signal till the operation starts is
more than 5 m sec. and less than 10 m sec.)

Input circuits

The input circuits are shown below:

oczav ]l pcasv | |
-+ -+
5 o : o o |l
|
|l |
COM 2.4KQ !
%] ,i COM 2.4KQ
| o [ o)
Customer's circuit | Teijin Seiki side Customer's circuit| Teijin Seiki side
In case of 24V common In case of 0V common

Power supply should be prepared by the customer:
DC24V +1V  Approx. 2A (power supply for input and output signals)
Remarks: ® The F.G (frame ground) of the power supply should be connected to the frame
ground of the driver,
® Separate sources of power should be prepared for the input and output signal

power and the brake power.
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4.3.4 Outputsignal specifications

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

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

» Ratings of the output transistors should be as follows:
Applied voltage (Vmax) < 30V
Conducted current 1 (1P) = 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 circuit will be damaged.

Relay

™~
A

Diode

» For a capacitive load (such as lamps), be sure to connect a protective 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

» Output circuits
Output circuits are shown below:

(The DC 24V power supply should be prepared by the customer.) (See page 30)

DPE4_>/ DC24V
-+

(o]

| |
l |
! !
| |
1 l

COM ]
5| [pef 5 e

L

g

— > ' | ()
Customer'scircuit | Teijin Seiki side Customer's circuit | Teijin Seiki side
In case of 24V common | In case of 0V common
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4.4 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.

4.4.1 Outline of the parameter

Parameter numbers Outlines

P-1t{pP-21 Items for parameter settings

® Reduction gearratio @ Time constant
® Numberofindexing @ Loop gain
® operating speed \ and others

P-60 tp P-69 Items for parameter selections

® Selection of the encoder

®  With or without interlocks

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

® Direction of indexing and others

P-70 tp P-79 ¢ Indication of the input and output signal status
¢ Indication of the multiturn absolute encoder alarm status

P-80 tp P-99 ® Indication of the contents of the timer and DA converter
register

® Indication of the present coordinate value (pulse)

® Indication of the error pulse

* For details of the parameter, refer to page 57 and after.
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4.4.2 Setting the parameter

On the controller, the display (LED4) and push-button switches (PB2) are provided as shown

»
below.

» By pressing the push-button switches (PB2), the parameter settings may be checked or
modified.

Thedisplay ——1 B B B E

(LED4)
MODE UP DOWN SET

runsuien —0)] (O] [O] [O]

Servodriver

Controller

switches
(PB2)
(1) Normal displays
¢ Inthedisplay (LED4), the present address is 1!
indicated. allm 8 B

® Indications to the right are displayed during
setting procedures or, with the incremental
type, before resetting to zero point.

(2) Initialization
» When operating for the first time after installation, it is necessary to initialize the

. parameter.
»  For details of the initialization values, refer to the parameter setting items (page 37 and

after).

» When using, the setting values should be modified to meet with the specifications of the

customer.
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Procedures for the initialization

® Press the four switches simultaneously till the

display (LED4) indicates nnnn .

@ Press the MODE, DOWN, and SET switches
simultaneously for over 1 min. and the display

(LED4) will indicate .

(Remark)

® Atthe time when indication
appears in the display (LED4), the
initialization of the parameter is completed.

(Remark)

will be indicated instantaneously.

Document provided by cncrepair.com
— 34—

H

HIH

MODE - UP DOWN SETS
(Press) (Press)(Press)



4.43 Checking and changing the parameter settings

» When checking and changing parameter settings, follow the procedures below:
» Whendiscontinuing operations, rélease the push-button switch (PB2)
The indications in the LED4 will be automatically reset to the present address indication, 30

minutes later.

When continuous indications of the parameter settings are needed, operate the parameter No. P-68

(see page 43).
(1) o When changing the parameter setting, press the 4 B H B B
switches simultaneously will the display (LED4) J : . .

indicates nnnﬂ . ’ MODE UP DOWN SET

¢ This operation is not necessary for checking. l@‘ l_@] I@‘ l@

{} (Press)(Press) (Press)(Press)
(2) Pressthe MODE button and present parameter P — , D
number will be indicated. : : : :

MODE UP DOWN SET

De]e]e
>  (Press).

(3) When raising the parameter number:
® Pressthe UP button while keeping pressing the P - ’ E

MODE button, and the parameter number goes up
one by one. MODE UP DOWN SET

©® Keep pressing the MODE and UP buttons l@—' L@—' O O

simultaneously, and the parameter number goes

up continuously. (Press) (Press)
V.
(4) When bringing down the parameter number: P 1 E
® Pressthe DOWN button while keeping pressing L. .
the MODE button, and the parameter number MODE UP DOWN SET
comes down one by one.
® Keep pressing the MODE and DOWN buttons [ﬂ! O @ O
simultaneously and the parameter number comes - =
down continuously. (Press) (Press)

(5) Indication of the parameter setting E D D D

¢ When selection of the parameter number is /
completed, the parameter setting is indicated in MODE = UP  DOWN  SET

0.5 sec. later olejele
o
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(6) Toincrease the setting value
D 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.

W

o 4/4\0

MODE UP DOWN SET

OO OO

i

iis)

(Press)

(7) Todecrease the setting value
@ Pressthe DOWN switch and the set value is decremented by
one at a time.
@ Keepthe DOWN switch pressed and the set value is
decremented successively.

ARAI=A!

MODE UP DOWN SET

sjel]e

(Press)

(8) To store the setting value
® Keep the SET switch pressed until the display (4 LEDS)

indicates E . (Remark)

@ The new setting value is stored when the display (4 LEDS)

changes mm .

L

(9) Toend modification of the set value
® When the set value is modified, turn the main circuit power
off once and turn it on again.
¢ The parameter setting value is not validated unless the
main circuit power is turned on again.

4.4.4 Setting the Absolute Encoder Coordinate Origin

» Thisoperation is for adjusting the origin of the absolute encoder.

HIHIHIH

MODE UP DOWN SET

slelele

(Press)

(Remark)

will be

indicated instantaneously.

» The machine origin is the state where the machine is positioned at index No. 1.

» Set the coordinate origin of the absolute encoder after setting the machine origin.

Method for setting the machine origin
@D Keepthe four switches pressed at the same time until the

display (four LEDs) indicates{8 [8 [8 [8 | .

@ Pressthe UP and DOWN switches at the same time for 1
second or more and the display (four LEDs) changes to

to indicate the end of coordinate origin setting

for the absolute encoder.

HIH{HIH

MODE UP - DOWN SET

e«

(Press)(Press)

Note) Ifthe parameters are not set in the absolute expression in the operation above,analarm

will result. [See parameters No. P-13 (on page 38) and No. P-60 (on page 42).]
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4.4.5 Items of parameter setting
Para- Initializa-
meter Contents of the parameter Setting ranges tion
numbers values
P-0 Present addressindication
P-1 Reduction gear ratio (R)(1:R) . . 120
¢ Enter the reduction gear ratio of Reduction gear ratios for
the servo actuator. each type
¢ When re:h;cting tl':;e sxt)ec}a)d th the AR15 | 56 | 80 | 104 {120
servo actuator output sha
further, enter the overall reduction AR30 | 56 | 80 |104 | 120
gear ratio. AR60 | 80 | 100 {120 | 152
(Example) AR135 | 80 | 100 | 128 | 170
1/120X 1/2=1/240 (Enter "240")
P-2 Number of indexing Setting range 2 to 255 15
® Enter the number of indexing.
(Example)
- When indexing one turn of the
table to 10 equipartitions.
Enter "10"
- Incase of 60 units of ATC tool
magazine
Enter "60"
P-3 Number of gears of the sprocket Setting range 2 to 255 15
¢  Enter the number of gears of the
sprocket.
® When the sprocket is not used,
enter the number of indexing.
P-4 Automatic operation speed (r.p.m.) Setting range 2000
¢ Enter servo motor revolution AR15 to' 60 50 to 3000
during automatic operations. AR135 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
¢ Enter acceleration and constant.)
deceleration time during
automatic operations.
P-6 Manual operation speed (r.p.m.) Setting range 1000
¢ Enter the revolution of the servo AR15to0 60 50 to 3000
motor during manual operations. | AR135 50 to 2500
® Step,JOG and Reset to zero point
modes.
P-7 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
¢ Enter acceleration and constant.)
deceleration time during manual
operations.
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Para- Initializa-
meter Contents of the parameter Setting ranges tion
numbers values
p-8 Creep speed during resetting to zero Setting range 50to 200 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 | Position loop gain [Kp](sec-1) Setting range 1000 to 5000 2000
® Select the optimum loop gain. "~ (10to50sec—1) (20sec~1)
® Converted as 0.01 sec-1 = 1 Kp = 20 should be entered as "2000".
P-10 | Allowable positional deviations (pulse) | Settingrange 0to 2048 512
® Means the max. follow-up errors
during rotation.
® Set to the value obtained from the
following equation or more:
Used max. Pulse
revolution of the number of
servo motor X theencoder X 1.5
KpX600
P-11 | Range of in-position (pulse) Setting range (T) 10 to 9999 100
® Means the range of positionings.
® The positioning ready signal is T
outputted when positioned within /
the range of in-position. P URMOAN
/N
Command position
P-12 | Range of the home position signal Setting range (L) 10 to 9999 200
(pulse)
® Thissignal is outputted at each L
address. /‘
® The range of this signal (L) should —3k )
be wider than the range of in-
position, and less than 1/4 pitch. AN\
(1 pitch = distance between an Command position
address to the next address) (L>T)
P-13 | Number of the encoder pulse (pulse) Incremental type 2500 2048
® Enter the number of pulse for one | Multiturn absolute type 2048

rotation of the encoder.
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Para-
meter
numbers

Contents of the parameter

Setting ranges

Initializa-
tion
values

P-14

Coordinate figures of zero point in one
rotation of the multiturn absolute
encoder (pulse)

Indicated the coordinate figures of
zero point in one rotation of the
encoder.

When renewing the printed circuit
board and ROM, record the
previous P-14 figures, and after
renewal, set the figures to
parameter No. P-14.

Renewing may be done without
changing the origin of coordinates.

Setting range 0to 2047

P-15

Grit shift value (pulse)

Means error adjustment value
between zero points of the servo
actuator and of the machine.
Calculate the movement amount
(min.) at the output shaft by the
following formula:

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

Setting range 0 to 9999

P-16

Backlash 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 output
shaft by the following formula:

Backlash

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

Setting range 0 to 9999

P-17

Step feeding amount (pulse)

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 output
shaft by the following formula:

Step feeding

amount X 360 X 60
Number of X Reduction
encoder pulse gear ratio

Setting range 1 to 9999

50
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Para-
meter
numbers

Contents of the parameter

Setting ranges

Initializa-
tion
values

P-18

CW rotation side stroke limit

This is used when there is a stroke
end.

10,000 pulses should be converted
to 1.

With the multiturn absolute type,
a limit setting value of the stroke
limit, in accordance with the
operating conditions, will be
displayed in the LED4. Setting
should be made to a value equal to
or less than this value.

Setting range with the
incremental type 1to 9999
(10,000 to 99,990,000 pulses)
Setting range with the multiturn
absolute type

Set to a value equal to or less
than the initialization value.

Remark)

P-19

CCW rotation side stroke limit

This is used when there is a stroke
end.

10,000 pulses are converted to 1.
With the multiturn absolute type,
a limit setting value of the stroke
limit, in accordance with the
operating conditions, will be
displayed in the LED4. Setting
should be made equal to or less
than this value.

Setting range with the
incremental type 1to 9999
(10,000 to 99,990,000 pulses)
Setting range with the multiturn
absolute type

Set to a value equal to or less
than the initialization value.

Remark)

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 servo
ON signal turns ff automatically
and the 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 No. P-65 (in page
42).

Setting range

30 to 9999

30

Remark)

The initialization value is indicated in the LED4 even if parameter No. P-18 and P-19 are not
used, but do not change the initialization value when not using them,

® Incremental type
@ Multiturn absolute type

9999 are indicated in the LED4.
the limit setting value of the stroke limit is automatically

calculated and displayed in the LED4.
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Para- Initializa-
meter Contents of the parameter Setting ranges tion
numbers : values
P-21 ] Overshoot (pulse) Setting range (A) 0 to 9999 0
® When the abrasion load is large,
the servo lock holding torque may CwW '
increase or positioning accuracy
may deteriorate by mechanical
distortions. Out}}ut
e Insuch cases, make overshooting. IFVO‘P Posi-
®  Setup the optimum overshoot 1on tioning
checking the holding torque range
(electric current value). CCW A
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446 Itemsof parameterselections

Para- Indica- | Initializa-
meter Contents of parameter selections tions in tion
numbers LED4 values
P-60 | Selection between the multiturn absolute type and 0000
incremental type (Remark)
¢ Multiturn absolute encoder with the coordinate shifting 0000
function
®  Multiturn absolute encoder without the coordinate shifting 0010
function
(The coordinate shifting function is used when making
positioning with the endless rotation.)
® Incremental encoder with the zero point resetting direction 0001
in (Remark) CW rotation.
® Incremental encoder with the zero point resetting direction 0011
in (Remark) CCW rotation.
P-61 |Selecting the direction in which the number of the indexed 0000
address goes up.
® Incase the order of numbering the indexed addresses is 0000
(Remark) counterclockwise (CCW).
® Incase the order of numbering the indexed addresses is 0001
(Remark) clockwise (CW).
P-62 | Selection of interlock signals 0001
¢ When not using the interlock signal. 0001
® When the interlock signal is A-contact input. 1001
®  When the interlock signal is B-contact input. 1101
P-63 | Selection between short-cut indexing and one-way indexing 0000
® Short-cutindexing 0000
®  Finite indexing (when there is a stroke end) 0001
® One-way indexing (CW rotation) 0010
® One-way indexing (CCW rotation) 0011
P-64 | Selecting the indexing direction with a 2-position indexing 0000
¢ (Address No. 1)>CW rotation—+(Add. No. 2)— 0000
CCW rotation—(Add. No. 1)
® (Add. No.1)-»CCW rotation—(Add. No. 2)— 0001
CW rotation—(Add. No. 1) =
(In case of one-way indexing, make out the setting by use of
parameter No. P-63.
P-65 | Selecting use of the power save timer (Parameter No. P-20, in 0000
page 40) :
& Not using the power save timer. 0000
¢ Using the power save timer. 0001
Remarks:

® See page 2 for the direction of rotation.

@ By useof the coordinate shifting function, endless indexing may be made without

mechanical restrictions of reduction gear ratio, number of indexing and number of gears of
sprocket.
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Para-
meter
numbers

Contents of parameter selections

Indica-
tions in
LED4

Initializa-
tion
values

P-66

Selection of the direction of backlash correction and the direction
of grid shift

Select the direction of rotation of backlash correction and of grid
shift,

Parameter display (LED4)

=Al=A=A =]
A t___

(Remark: See page 2 for the
direction of rotation.)

Grid shift —E CW rotation 0
CCW rotation 1

Backlash _E CW rotation 0
correction CCW rotation 1

Remark: When not using the backlash correction and grid

shift, set the parameter No. P15 and P16 to 0.

0000

P-67

Selection of the optional step feeding mode
® By selecting this mode, feeding by the pulse pitch set up by
the parameter No. P-17 becomes possible during manual step
operation mode (See Page 25).
® This is effective when minute step feeing is needed.
@ Not selecting the optional step feeding.
@ Selecting the optional step feeding.
Remarks:
1. This mode is not related to the local mode (Parameter No.
P-69). »
2. This mode is canceled when the power is supplied,
resetting is being made and when the coordinate origin is
being set (see page 36).

0000
0001

0000

P-68

Selecting external outputting of the alarm number and the
indicating time of parameter setting figures

Parameter display (LED4)

SiISA=AI=]
A L

[~ Parameter setting figures

— 30 second indication 0
— Continuous indication 1

(Outputting the alarm number

externally)
— Not outputting 0
— Outputting 1

Cont.

0000
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Para-
meter
numbers

Contents of parameter selections

Indica-
tions in
LED4

Initializa-
tion
values

P-68

1. Selecting the indicating time of parameter setting
figures
(30 second indication means:
Indicated for 30 seconds after push-buttons are pressed,
before changing to indication of the present address.)

2. Selecting if outputting the alarm number (see page 77)

externally
(When outputting the alarm number externally, use
present address indication signals (see page 29).

0000

P-69

Selection of the local mode

The local mode is for manual operation by use of push-button
switches (PB2) 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 (CN6).

@® Not using the local mode.

@ Selecting the JOG operation of the local mode.

® Selecting the step operation of the local mode.
{1 pitch (to the next address) feeding)

@ Selecting the minute step operation of the local mode.
[Feeding in the set-up amount by Parameter No. P-17]

Methods of operation

@® When UP of the push-button switches (PB2) is pressed, it
rotates clockwise (CW).

@ When DOWN of the push-button switches (PB2) is
pressed, it rotates counter-clockwise (CCW).
(Remark: See page 2 for the direction of rotation.)

Parameter indication
During operation, the parameter display (LED4) indicates
the index address after "L".

Releasing
The local mode is released by simultaneously pressing
MODE and SET of the push-button switches (PB2).

0000
0001
0010

0011

0000
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4.4.7 Statusindications by parameters

When following parameter numbers are designated, status of the input and output signals (CN6)

and alarm status of the multiturn absolute encoder are indicated in the parameter display (LED4).

Para- Contents of indications (LED4)
meter
numbers
P-70 Input signals
CMDDAT4 | CMDDAT3 | CMDDAT2 | CMDDAT 1
P-71 Input signals
CMDDATS8 | CMDDAT7 | CMDDAT 6 | CMDDATS5
P-72 Input signals
INLK START CcCw Cw
P-73 Input signals
PRDY SVON | MODEB | MODE A
P-14 Input signals
REFLS | CN6-37
P-75 Output signals
SPDAT 4 | SPDAT 3 | SPDAT2 | SPDAT 1
P-76 Output signals
SPDAT 8 | SPDAT 7 | SPDAT 6 | SPDAT 5
P-17 Output signals
MOV CNTUP | IDPOS SALM
P-78 Indicates alarm status of the multiturn
absolute encoder.
ENALM BATALM! | BATALM?2 CNTOVF
Ifin the Battery Built-in Counter
alarm voltage capacitor overflow
statusor drop ontage
not drop
P-79

Document provided by cncrepair.com

— 45—

Display (LED4)

=Al=]

=

=)

CMDDAT 1
CMDDAT 2
CMDDAT 3
CMDDAT 4
CMDDAT 5
CMDDAT 6
CMDDAT7
CMDDAT 8

Cw
CCw

START
INLK
MODEA :
MODEB :
SVON
PRDY

REFLS

Output signals

SPDAT1
SPDAT 2
SPDAT3
SPDAT 4
SPDATS5
SPDAT6
SPDAT17
SPDAT 8

SALM
IDPOS
CNTUP
MOV

Address command
signals

Manual command CW
signal

Manual command CCW
signal

Operation start signal
Interlock signal

Mode selection signals

Servo ON signal
Operation preparation
command signal

Zero point LS signal

Present address
indication signals

|

Control alarm signal
Home position signal
Positioning ready signal
Servo actuator in
operation signal



Parameter

numbers Contents
P-80 Indicates contents of timer O register (0.5 usec)
P-81 Indicates contents of timer 1 register (0.5 usec)
P-82 Indicates contents of timer 2 register (0.5 usec)
P-83 Indicates contents of timer 3 register (20 msec)
P-84 Indicates contents of timer 4 register (1 sec)
P-85 Blank
P-86 Blank
P-87 Blank
P-88 Blank
P-89 Operation mode indication
P-90 DA converter reference voltage register
P-91 Indicates DA converter register
P-92 Indicates DA converter register
P-93 Indicates DA converter output register
P-94 Indicates DA converter output register
P-95 Indicates error pulse
P-96 Indicates the present coordinate value (of lower range)
P-97 Indicates the present coordinate value (of middle range)
P-98 Indicates the present coordinate value (of higher range)
P-99 Indicates the program version
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4.5 Contentsof the servo driver

4 With the standard spec. equipment, the input and output signal lines of the servo driver are
connected to the controller internally.

4 When not using the controller of the AR series, use the input and output signal line connector
(CN1) for the connection. ;

4.5.1 Specifications

Types AR15D AR30D AR60D AR135D
Basic Control method Transistor PWM controls
specifi-
thions Input power Main circuit and control Three-phase AC 200 - 220V =+ 10% 50/60Hz
supply circuit
Power supply KVA 0.8 1.2 1.8 3.5
capacity
Continuous output current Arms 3.0 4.6 8.0 16
Max. output current Arms 11 17 28 42
Speed and position sensor P/rev Incremental type 2500 and multiturn absolute type 2048
Input External power for input signals DC24V or DC5V
signals
tgthe Speed input Voltage of commands DC+3V=1000r.p.m, MAX1 10V
; command
driver Input impedance About 20 K ohms
Input signals Operation preparation command, servo ON , proportional control
: action command,
CW/CCW rotation prohibition command, torque mode command,
CW/CCW rotation side torque control and resetting
Output Position output signals A-phase, B-phase and Z-phase
signals , N -
from the Output signals Operation preparation ready and servo alarm
driver Monitor output signals Torque monitor: £3V = rated torque +10%
Speed command monitor: +2.4V=1000..p.m. £ 10%
Speed monitor: +2.4V=1000r.p.m. £10%
Others Built-in power supply (for output) DC+£15V-30mA, DC+5V-30mA
Built-in functions Dynamic brake and regenerative resistor
Protection functions Excess current, over-voltage, low-voltage, over-load, over-
heating, NFB trip, abnormalities in 5V power, open signal lines,
open power lines and abnormalities in the circuits.
(When an alarm for any of above is actuated, the dynamic brake
works to make an emergency stop.)
Structure Base mount
Weight Approx. 9 kgs
Environments Operating temperature: 0 to 50°C
Storing temperature: —~20to +85°C
Humidity: 80%RH or less (Dew condensation
should not occur.)
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4.5.3 Servodriverinputsignals
(CN1a Connector pins for input and output signals)

Signal names Symbols Pin numbers Contents
Operation PRDY 22 ® Asignal for preparations of operation
preparation ® When this signal enters, the power is supplied to
command the main circuit of the servo driver.
Servo ON SVON 23 ® Asignal to actuate the control circuit of the
servo driver

® When this signal enters, the holding
electromagnetic brake is released and it goes to
a status of pending the speed input command.

Speed input VCMD 12 ® Asignalto input the speed command by voltage.
command EC 13 ® Itbecomes * 1000 rpmbya * 3V input.

¢ Short-circuit the pin No. 13 and pin No. 14.
Proportional PCON 38 ¢ Asignal to reduce the speed loop gain to about
control action 1/10(28db) of the normal state.
command ® ltis useful for prevention of servo actuator

rotation by temperature drifts, and for
prevention of heat generation of the servo
actuator when pried from outside like when
inserting the knock pins.

CW rotation POT 24 ¢ Signals to prohibit CW rotation and CCW
prohibition rotation by signals from the ultimate limit
command switch.

CCW rotation | NOT 40 ® Keepit "open" during operations and "close" it
prohibition while the ultimate limit switch is working.
command ® Theservo actuator keeps rotating by inertia.

Make the speed command "0" to stop it.

CW rotation PCL 28 ® Asignal to control the max. torque (Max. output
side torque NCL current) by voltage.
control ® It becomes the rated torque (continuous output
CCW rotation 44 current) by a £3Vinput. (Max. £10V input)
side torque
control
Reset RST 41 ® Asignal torelease the alarm state.
Torque mode v/t 39 ¢ Asignal to change the speed input command to
command torque input command.
Input signal ® External power supply for pins Nos. 22, 23, 24, 39 and 40.
operating ® Select either 24V or 5V. »
ower suppl

pow i o +24V 1N 7 ® Preparea DC24V power supply.

+5V 1IN 6 ® Prepare a DC5V power supply.
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4.5.4 Servodriver outputsignals
(CN1a connector pins for the input and output signals)

Signal names Symbols Pin numbers . Contents
Operation RDY + 26 ¢ Asignal outputted when the main circuit power
preparation RDY - 27 is applied and when the preparations for
ready operation are ready. This signal is "closed"
when outputted.
Servoalarm AL+ 42 e Asignal outputted when abnormalities are
AL- 43 detected in the servo driver. This signal is
"closed" when outputted.
+ 15V power +15V 15,16 ¢ Built-in power supply for commands.
supply AGND 11,14,17,18, +15V * 5%; Max. output current 30mA
29, 45, 49, 50,
-15V 47,48
+ 5V power +5V 33, 34,35 | e Built-in power supply.
supply DGND 1,2,3 + 5V £ 5%; Max. output current 30 mA

Remark: With the multiturn absolute type,
pin numbers are 1 and 33 only.

Torque TRM 8 + 3V = Rated torque +10%
monitor
Speed monitor | VFM 10 +2.4V=2%1000r.p.m. +10%
Speed VCM 9 +24V=+1000r.p.m. +10%
command
monitor
Position signal Output signals of encoder.
Output PA 4 Outputted by the line driver AM26LS31.
A-phase PA* 5 To be received by the line receiver AM26LS32.
Position signa
Output PB 20
B-phase PB* _ 21
Position signal
Output PZ 36
Z-phase PZ* 37
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4.5.6 CN1la Connectors forinput and outputsignals

Multiturn absolute encoder

12 |3 4 5 | 6 7 8 9 10 | 11 12 |13 ty L1513 17118
0G0 | ’ PA | %xPa |5V INb2av N TR ver | v | aco | vow | Ec | aGnD ' VISV | +13V L AGND | AGND
19 {20 ] 21 [ 22| 23 [ 24 |25 ] 26 ] 27| 28] 29 ] 30] 31|32
|
l PB. | xPB { PROY | SvoN | poT RDY+ | RDY- | PCL | AGND [
33 34185 {36 | 37 [ 38 |39 | 40 | 41 |42 | 43 [ 44| 45| 46 | 47 | 43 49 |50
sy | T Pz | sz | pooN | /T NOT | RST | Abe | AL- | NCL | AGND -5V | i3V . AGND I F.G
Incremental encoder
1 2 3 4 5 6 7 8 9 1oy 12 {3 1a 15 ]15]17]18
DGND | DGND | DGND | PA sPA | 45V IN 24V IN| TRM VoM | VPM | AGND | VOD | EC | AGND | +15V | <157 | AGND | aGND
19 | 20 { 21 | 22 | 23 | 24| 25 ] 26 | 27 [ 28 [ 20 ] 30| 31 | 32
PB | sPB | PRDY | svoy | PoT ROY+ | RDY-| PCL | AGD B4+ | G-
33 1 34135 ]| 36 | 37|38 |39 a0 41 |42 ] 43| 44 45 ] 46 | 47 | 45 | 49 |50
5V ‘ svT 5v | pz | sz | pooN | W/T NOT | RST | AL+ | AL- | NCL | AGND -15V ] -15% l AGND | F.G
4.5.7 Types of the connector and plugs
Applicable plug types (CN1b)
Type of connector
Name of
(CN1a) Soldered type | Caulked type Case
manufacturer
MR50RMA MR-50F MRP-50F01 MR-50L Honda Tsusin
Right angle 50P Kogyo Co., Ltd.
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4.6 Adjustment of the servo driver

4 The standard spec. equipment with the controller is already adjusted before shipment.

4 When not using the controller of the AR series, make adjustments in the following procedures.

4.6.1 Llayouts of adjusting sect

ions

[]vra
1]

VR6 VR7

Short pins

i
Js apo;

{J8 is not used.)

B s
— N
s
D Fuse
GND Y
%
Ev
i Check terminals
Rotary switches E
DSw1 —_— § g
pswe2 l f— NDJ Short pins
] J EEp
2
HER . 3 WL
VR1 VR2VR3 (43 is not used.)

Adjusting volume controls

vre[ ]
vrRo[ ]

(Do not use VR1, 2,3,7,8and9.)

CNla CN2a
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4.6.2 Torque control

(1) Torque (current) control functions

»

By arrangements of short-circuit pins J1 and J2 (refer to page 51), the max. torque (max.
output current) may be controlled.

300%, 240% and 180% of the rated torque (continuous output current) may be selected.

This is set to 300% when the equipment is shipped.

300 % 180 %

J o a o

J1 | J2 | Output torque

H H 300% Set before :
shipment. Je m g e m o
L 240% H COM L H COM L
240 %

H 180%

. = o]
L Prohibited to For adjustments

use. before shipment. J2 |0 @

(2) Torque (current) control function by external signals

»

The max. torque (max. output current) may be controlled by externally applying voltage to
the pin No.28 or No. 44 of the CN1a connector for input and output signals of the driver.
CW rotation side torque control
The max. torque (max. output current) during CW rotation may be controlled by
applying positive voltage (0 to +10V) to the pin No.28 of the CN1a connector for input
and output signals.
CCW rotation side torque control
The max. torque (max. output current) during CCW rotation may be controlled by
applying negative voltage (0 to — 10V) to the pint No. 44 of the CN1a connector for input
and output signals.
Relations between the set voltage and torque (current)
1 3V = £ rated torque (continuous output current)
* 10V = £ the threshold limit value of the max. torque (max. output current)
When the voltage setting is made beyond +10V and — 10V, the max. torque (max. output
current) does not change.

The torque control may be separately made on the CW rotation side and CCW rotation side.
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4.6.3 Changing the speed command

» Thespeed command inputissetto(+ 3V = + 1000rpm).

» Byarrangements of the short-circuit pin J7, it may be changed to (£3V to * 6V = * 1000rpm).

» Evenifabove change is made, the terminals to input the speed command [Pin No.12 & No13 in
CN1la] do not change.

(1) Re-arrangement of pins of J7

Short-circuit 2and 3. |+ 3V = % 1000rpm (Set before shipment) J7 | a [ﬂ
Short-circuit 1and 2. | Variable (+ 3V to + 6V) = & 1000rpm J7 m 0
1 2 3

(2) Adjustment when the speed command (£ 3V to * 6V) variable is selected.
» When changing the speed command, short-circuit 1 and 2 of the short-circuit pin J7. Then,

measuring the revolution, set up by use of the adjusting volume control VRS.

Revolution Speed

Adjusting volume
control VR6

4 O ¢
3 7
2. §“<[lé% 8
| —t L ABE
i 45 BV 0 Tacas 10
Speed command +1000rpm=13V (Reading 10]

+1000rpm f-------m--opfommmeoes

I e r e cecaand

S35 IR NS

voltage
4 O ¢
3 7
0y
2 s“ 0 8
) —4
RECYIE

0 10Cas p0

+1000rpm=%6V [Reading 0]

----------------- 1 ~1000rpm
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4.6.4 Adjustment of the speed loop gain

» Thespeed loop gain is set by the rotary switches and adjusting volume control (VR4).

(1) Selection of the speed loop gain by rotary switches

>

The structures of the rotary switches (DSW1 and DSW2) and the adjusting volume control

VR4 are as shown in the diagram below.

DSwW!1 Dswe2

0.0022uF 11 0.0684F
0.0033uF 2 _| 0.1uF
oo op——rib—y
0.1uF
—~ —
Mo L4 | ~ ioMn 2.4Kn
—AM——Fo= oo G AAA—
510K | 8 2 _ | MO
VM0 oo ob—AA— JVR4 =
S10KO 1080 10MA =
2A'A% ’\/V\/—'\/V\/——J-—'> Kn

In the resistor section, a rotary switch indicated as DSW1 is provided and in the capacitor
section, rotary switch indicated DSW2 is provided.

By setting up of the rotary switlches, the speed loop gain may be changed by the cycles.

In each of the rotary switches (DSW1 and DSW2), 4 switch-units are provided and numbers
1,2, 4 and 8 are given to each of the 4 switch-units. Be sure that the sum of the numbers of
the switch-units being connected equals to the figure pointed in the scales of the rotary
switches (DSW1 and DSW2).

Appearance of the rotary switches

DSW1

DSwe

Numbers in the rotary switches (A=10,B=11,C=12,D=13, E=14and F=15)
For example, when not connecting any of the switch-units, 0 should be pointed. When
connecting 1, make it point 1. When connecting 1 and 2, make it point 3. When all the unit-

switches are connected, F (15) should be pointed.
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(2) Adjustment by adjusting volume control VR4
» Make final adjustment of the gain selected by the rotary switches using the adjusting

volume control VR4.

4 9 ¢ 4 9 ¢
3 7 3 7
2 WY 8 W
S0 e 23N
! ¢<§;k 9 ! iiZ>§’
0 TOCOS 10 - 0 Tacas 10

K1=K [Reeding 0} K1=3K (Resding10}

» Calculate the speed loop gain in cases of Scale x (readings 1 to 10) by the formula below:

(Speed loop gain of reading 0 = K)

7.4XK

K= X0 X 754

4.6.5 Table of check terminals

Terminal | Signal Explanations
numbers | names
1 GND | Reference terminal 0V
2 RC |R-phase command SIN wave
3 SC |S-phase command SIN wave
4 TC |T-phase command SIN wave
5 RF | R-phase current feedback
6 SF | S-phase current feedback
7 TF | T-phase current feedback
8 RP |R-phasecurrent Ampoutput | Ti~11.5V
9 SP | S-phase current Amp output /\ /\
10 TP | T-phase current Amp output \/-\/~v --------- =1~ ! .Y
11 TRW | Carrier chopping wave - cycle=310-330 usec
12 IC | Torque monitor + 3V = Rated torque + 10% Max. + 10V
13 VF | Speed feedback of the motor + 3V = + 1000rpm
14 VC | Speed command to the motor + 3V= + 1000rpm
15 GND | Reference terminal 0V

Remark: 1. Measurement : Measure by an oscilloscope using check terminals
(2 to 14) and GND (ground)(1 or 15.).
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4.7 Measuring the AC servo motor shaft torque and speed (revolution)

4.7.1 Measuring methods

When measuring the AC servo motor shaft torque and speed (revolution), measure by oscilloscope using

pin Nos. 8,9, 10 and 11 in the CN1a connector (see page 50) for the input and output signals of the servo

driver.

4.7.2 Calculation of torque

» . Calculating the AC servo motor shaft torque

alculate the AC servo motor shaft torque, on the basis of the measuring voltage, using the

formula given below:

. AC servomotor _ Measuring voltage X (A/V value X Torque constant X

shaft torque

= Measuring voltage x constant

1

NER

Types 15 30 60 135
A/V values 1.75 2.50 4.16 6.25

Torque constant 5.0 7.0 7.3 8.4
Constant 6.19 12.37 21.47 37.12

»  Calculating the servo actuator output shaft torque

Servo actuator output = AC servo motor shaft torque X reduction gear ration (R) X 0.75

‘ shaft torque
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5.

5.1

Connection diagram

When using the multiturn absolute encoder

Customer’s circuit side

pm=—- P

Powersupply: Three-phase AC 200V to 220V £ 10% 50/60H2

Praven external noises using

3
)
)
1
]
1
)
]
L}
1
[}
Use thy ise fil :
M:CB(NFB) ¢ noise filter. :
For making and H
breaking the H
Rsin D power supply H
§ Main circuit aln cifeey '
Noise filter power supply  Power supply MC ;
OFF(PB) ON(Pa) i
= olo X :
- i
]
MC sup E
— \
3 :
J ‘ =
Amc [ mMC jmc tnstali serge kilters to electromagnetic '
T T - contactors and relays. H
o [P S emrceermmmemressememenn—a~ -ud
CNEb CNEa 180
Input common com RER! Rj [ ]
J S o M
Ti3
Mode selection MODE A ~G 62424 200 4 Note 1
Operation preparation MODE B -6 6 25 | 25 220f s )
command PRDY -0 6 35136 D1 6 —-—ﬁ Regenerative resistor
Opecation stact START 50— 2222 oa{7 tHor imount} L j
Reset RST }-G 0 a0 [ 40 —
ServoON SVON -0 o135 |35 €1
Manual command CW ow —0 02020 ;7
Manual command CCW cow i FIR 1] 181 — . CN14b CNtda
Blank 0 o 18|38 uls
Input Interiock INLK 0 023|123 v|e 8 le
signals CMDOATI 903 (3 wlo ¢ (e
cMooar2 5044 la ]
cmooars ¢S o{s|s £2 olo
CMDDAT 4 w":j s|s 181
Addresscommand [ cappat s & 717 at
CMODAT 6 o o188 1 8rake power DC24V
CMDDAT? 504919 A2 —~—J
cmopars  $S5°19119) Servo .- Forrekeasing the hoking brake 03530 __ |, |,
Btk F50—137137) driver and 82 07359 1. |, Servo
Blank 55439139} controller actuator
3333 M$31068 (Straight)
. MS31088 (Angled)
Customer’s averoy 34134 . CahlocllmngBOV
circuit side Ch2g (N2>
m ------- wo——— CN1S NiSs
Output common v 28 17 Vit A I
—I:,g,s sVvliaja2 — T PP
Positioning ready CNTUP —_— 213! ovisls : 1 ' -J Tr
Controller alarm M ———as|as Wirata T +—
Driver alarm DALM ——————t 24 | 44 PAl16116 )0( +— A A
ﬂge;yahol\wep.autwn SVRDY —ta3 ] Atz ; ; 8 |8
gwo.ag#uonn MOV — 3232 .PB 18}18 )oC i C|cC
Battery alarm BALM —— 46|46 P8 [19{19 1 I o |0
PZ 14|14 —:——‘——>O(———:—‘:——‘ E |E
Output *PL|15)1s * " F|F
signals sppary  ————f 11t
spoar2  ——|12}12 RXD/TXD | 8 | 8 G |G
spoaTy ———— 13 {13 “RXDAIXD | 9 | 9 H K
Presentaddress sppata ——— 14114 RIC 10} 10 v — 1|
command spoars  ———1 1515 *RIC 1111 T T K [x
spoatg  ————F 16 [ 15 BAT | 12 12 1 T L
woATY ——— 7|7 ovizia ' + MM
seoars —— 2828 i i
Control alarm sam —i29]2 DHU s |5 A R R R
Home position opros  ————{3030 DH2 16 | 6 0 Y S|
kG {20]20 oI N |N
DIR|7{7
Desig d cable,
twisted pais 0.2mmior
more, upto 20m.
" MR-50M MR-20F
i R- .S0F & 23a MA.
Junction case MR-S0L MR.S0! lunction case MR-20L M523106820-2952 (Straight)
M523108820-2952 {Angled)
Cable clamp M$3057-12A
Note

1. Use the 200V tap when the input voltage is 180V to 220V,
Use the 220V tap when the input voltage is 200V to 240QV.
(The 220V tap is used when shipped from the plant.)

2. Ourinput circuit {C) and output circuit (C).
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5.2 When using the incremental encoder

Input
signals

Customer’s
circuit side

Output
signals

—

L

Note

1. Use the 200V tap when the ingui voliage is 180V to 220V,
Use the 220V tap when the input voltage is 200V to 240V,
(The 220V tap is used when shipped from the plant.}

tnput common oM
Mode seiection MODE A
MODE 8
Operation preparation
co‘:nm nd Fr PROY
Operation start START
Reset RST
Servo ON SVON
Manual command (W w
Manual command CCW W
Zero pointl$ REFLS
Interlock INLK
CMDDAT 1
CMDDAT2
CMODDAT 3
CMDDAT 4
Addresscommand | cMppAT S
CMDDAT 6
CMDDATY?
CMDDAT 8
Blank
8lank
28Vorov
Output common +24v
Positioning ready CNTUP
Controller alarm CALM
Driver alarm i DALM
'Oe?‘g’a tion pupiaunon SVROY
8agpgyetorin MoV
Battery alarm BALM
SPDAT §
SPDAT 2
SPDAT 3
Present address SPDAT 4
command SPDAT S
SPOAT 6
SPDAT 7
SPOAT S
Control alarm SaLM
Home position ODPOS
MR-SOM

Customer’s circuit side

Junction case MR-S0L

h ]
1
Power supply: Three-phase AC 200V t0 220V 2 10% 50/60H2 :
H
R H
1]
1
Use Prevent external noises using :
o " +
MCCBINFS) the noise filter.
For making and
breating the
Main circud power supply H
Noise filter Main ciscuit in circuit H
e powersupply  Power supply MC H
OFF{PB1) ON(PB0) :
1 1
- < Lo
MC sup
— ‘
LY
\
JMC | mC | mC Install serge illers to electromagnetic
- T T contactors and relays. H
B e o Ay D p Ry pepup 4
CNGb CNG2 v80 |
—:‘t 1 L] R | |
212 sl2
T|3
-0 62424 200{ 4 Note
-0 o125 |25 220} S |}
0 0— 3635 otl s Regenerative resistor
5522 | 22 o2l 7 :_-: {for external mount) I j
55440 | 40 —
-5 S} 35| 35 .
952020 77
i B £ 81 CN14d CN14a
-0 0 38 | 38 v ala
5012323 v s |o
36313 w1 ¢ |c
oo 4 {4 ]
[2o135]5 €2 oo
o616 81
606 7 |7 At —
=l 8|8 Brake power DC24V
L5549 |9 al— T
-0 O— 19|19 Servo 81 For rekeasing the hoking brake 0.755Q ¢ le
-5 O i
37{37]| driverand 82 0155 |, |, Servo
o 39139| controller actuator
. 333 MS31068 (Straight)
- 3a3a M$31088 (Angled)
CN2a CN2b Cable clamp M$3057
Va0 St mmmeA NS N1Sa
-—: 1717 RER I 1] :
1818 sVi2f2p—r—t ———{ el
nin wlsls T — A
4s|as MERR ] T
41 |aa PA 116 ‘5’—‘f—ho<‘_f—f—‘ A
—_— a3l M REARYS T ———1s8 |8
—32]32 PB 18|18 T T € ¢
—— 45|46 P8 l19f19 T XX ey olo
PZitafta I — E €
*p2{15|1s r——%t—»(_:_:_r; 3
—_—tuln H HE
—q12{12 Ps8lg s XX T G |G
—_— il *Ps8lo |9 L N {H
— a1 Psatio) 10 t —t 1
—115] 18 *PSa ]ty | 11 + )OC 0 K {x
———]16|16 PS2 112112 + - L
—t *PS2[13413 i m T M|m
——f {2 ' Vo
—f 29129 DHI |5 | 5 EW T R R
30|30 DH21 6 |6 » [0 s Is
FG 20|20 ¥ ccosuunn e LR T
OR|7{7
Shielded
Dezig: d cable,
twisted pair 0.2mm2 or
more, upto 20m
MR-20F
R-SOF i 3
MR-50 Junction case MR-20L MS3106820-295 (Straight)
M$3108820-295 (Angled)
Cable clamp M53057-12A

2. Ourinputcircuit (C) and output circuit {(C).
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6. Installation, test operation and adjustments
6.1 Installation of the servo actuator

» Theservoactuator may be installed either horizontally or vertically.

(Type A)

-

N

A A A A 4

i A AL VY,

N

N . E .
\_Rotating & Rotating

Fixed #
6.1.1 Clamping torque and allowable transfer torque

» Use hexagon socket head cap screws (JISB 1176) for installation.
» Fixing bolts should be clamped at the clamping torque givenin the table below.
Remarks: @ Data given below are in case the object for mounting is made of steel or cast iron.
® When aluminum etc. are used, carefully re-study the clamping torque and

transfer torque.

(When p = 0.15)

! Allowable
Fastening Bolig Clamping transfer
Types . Quantities torque Bolts to be used
sections and Sizes kgf-m torque
kgf-m
AR-15 Rotating section 8-M6 1.6+0.08 109 ¢ Hexagon
- - socket head
Fixed section 6-M8 3.8+0.19 176 cap screws
AR-30 | Rotating section 8-M8 3.840.19 256 JISB 1176
® Strength
Fixed section 6-M10 7.510.35 367 JISB 1051129
- - ® Threading
AR-60 - | Rotating section 12-M8 3.81+0.19 453 JISB 0205 6g
Fixed section 8-M10 1.5+0.35 559 or Class 2
AR-135 Rotating section 12-M12 13.1+0.65 1315
Fixed section 12-M12 13.11+0.65 1518
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6.1.2 Aligning

» Externalload holding bearings are installed to the servo actuator.

» Aligning accuracy should be 30 to 50
6.1.3 Conical spring washers

»  Use conical spring washers for hexagon socket head cap screws to prevent loosening of hexagon

socket head cap screws and to avoid scratching on bearing surfaces of bolts. 20.

Name: Hexagon socket head cap screws
(Manufactured by Heiwa Hatsujo Co., Ltd.)

Abbreviated name: ~ Sara SW-2H

Material: S50CM to S65CM

Hardness: HRC40 to 48
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6.2 Installation of the servo driver/controller

6.2.1 Methods of installation

» The servo driver/controller is designed to be installed vertically.

» Installin such direction as the terminal board comes to the lower side.

For vertical installation

Up Do not install horizontally.
_ 22025
=) .=; a 2-8 [
]ﬂ“ﬁ‘lggz f [\k\ slou:; l:oles \
[ OEZ I Terminal board
o[d e

=
£

[= .
v Driver
~

mureet B TS
N Prohibited X
1‘6'00 N 2 - slotted holes q
MA;?En p Down

(Including the s;:reu(
head tops on the sides)

ANENENANSARNN NN NN ANNNNNNNN

Terminal board
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6.2.2 Environment of the installing location

» Temperature conditions

The internal temperature of the facility is affected by calorific power of the machines and

equipment and by the size of the box. Make sure that the ambient temperature stays less than
50°C.

(Heat generation of servo driver/controller)

Types Output Calorific power
AR-15 0.4 kw 60W
R-30 0.8 kw 100W
AR-60 1.5 kw 170W
AR-135 2.5 kw 270W

» Vibrations
When the location is close to sources of vibrations, use materials to absorb vibrations such as
shock absorbers between the facilities and the base of installation.

» Atmosphere
Imperfect contacts may occur with the connectors, electromagnetic contactors and relays under
an atmosphere with high temperature, high humidity, full of dust, falling iron powders and with

corrosive gas. Avoid using the equipment under such atmosphere.
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6.3 Wiring and connections

6.3.1 Wiring to the servo driver/controller

S

Controller

cnee \

CNZaf

Servo motor power line
Servo driver

CNéb

Input and CN2b
output signal line k

T30 SNTH

( lelelelelelelololele

— Encoder signal line

O{R S T 200220DI D2 U V \ﬂ>
 NEleeleeleleeele) | .
Grounding \\ //§ D e n 17/' ! Grounding
terminal (E1) terminal (E2) inala!
U Brake power ] Servo motor power
DC24V | | L line
Main circuit power line . Servo motor power line (Brake connection line)

Document provided by cncrepair.com
—63—



Names of terminals

Terminal Symb.ols of Names Contents
board Nos. terminals
TB-0 RST Main circuit power | Three-phase 200 to 220V + 10% (50/60Hz)
input terminal
Uvw Servo motor power | U-motor A terminal, V-motor B terminal and
line terminal W-motor C terminal
200, 220 T-phase connection | Connecting 200 or 220 and T-phase
terminal
Dy, Dy Regenerative For external connection of the regenerative
resistor connection | resistor
terminal
Grounding For grounding of the motor D terminal and the
terminal main circuit power
TB-1 Ay, Ay Brake power input | To input the brake power DC24V
terminal
By, Bs Brake connection | Connecting to E terminal and F terminal of the

terminal

motor

Remark: Connect the wire coming from T-phase to terminals "200" or "220" properly.
(Connect to 200" in case of 180V to 220V and to "220" in case of 200V to 240V.)

Document provided by cncrepair.com
—~B4-—




6.3.2 Specifications of receptacles

(1) Specifications of connections

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

€ For servo motor power line (CN14a)

» (For AR15)

FO
EO

Pin Nos. Signal names
A U
B v
OB c w
Oc D F.G (Frame ground)
E B1 (Holding brake)
F B2 (Holding brake)
AR15 JAE MS3102A 14S-6P

€ For encodersignal line (CN15a)

» (For AR30to AR135)

Pin Nos. Signal names
A U
B A%
Cc w
D F.G (Frame ground)
E B1 (Holding brake)
F B2 (Holding brake)
G -

AR30 JAE MS3102A 16S-1P
AR60 JAE MS3102A 20S-15P
AR135 JAE MS3102A 24S-10P

» (Multiturn absolute type) » (Incremental type)
JAE M3102A 20-29PZ JAE M3102A 20-29P

Pin Nos. Signal names Pin Nos. Signal names Pin Nos. Signal names Pin Nos. Signal names
A PA K *RTC A PA K * PS4
B *PA L BAT B *PA L PS2
C PB M ov C PB M * PS2
D *PB N F.G D *PB N F.G
E PZ P +5V E Pz P +5V
F *PZ R DH1 F *PZ R DH1
G RXD/TXD S DH2 G PS8 S DH2
H * RXD/TXD T ov H pss T ov
J RTC B PS4
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(2) Types of receptacles and plugs

€ Servo motor power line (CN14)

CN14a CN14b
Types of receptacles L-shape plugs Straight plugs Cable clamps
AR15 MS3102A14S-6P MS3108B14S-6S MS3106B145-6S MS3057-6A
AR30 MS3102A16S-1P MS3108B16S-1S MS3106B16S-1S MS3057-8A
AR60 MS3102A20-15P MS3108B20-158 MS3106B20-158 MS3057-12A
AR135 | MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
€ Encoder signal line (CN15)
CN15a CN15b
Types of receptacles L-shape plugs Straight plugs Cable clamps
AR15
MS3102A20-29P MS3108B20-29S MS3106B20-29S MS3057-12A
AR30 () ) @)
AR60 * Marked (Z) are in case of the multiturn absolute encoder.
AR135 '
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6.3.3 Specifications of signal line connectors

>

(1) Encoder signal line (CN2)

¢ Layouts of pins of the connector (CN2a)

Multiturn absolute type »
1 2 3 4 5 6 7
sV 5v ov Qv { OH1 | OH2 |DIR
8 ] 10 1 12 13
RXD/TXD¥RXD/TXD | RTC | *RTC | BAT | OV
14 15 16 171 18 191 20
Pz *PZ PA | xPA PB | *PB | FG

Incremental type

b2 (3 |4 |5 | 6 |7
5V |5V | OV | OV |OHI | OH2 DIR
8 i 12| 13
PS8 | *PS8 |PS4 | #PS4 | PS2| *PS2
14 | 15 16 | 17| 18| 19| 20
PZ | *PZ| PA | +PA| PB | *PB | FG

€ Types of the connector and applicable plugs (CN2)

Types of Types of applicable plugs (CN2b)
connectors
(CN2a) Soldered type | Caulked type Case Name of the manufacturer
MR20RMA MR-20F MRP-20F01 MR-20L Manufactured by Honda
Right angle Tsushin Kogyo Co., Ltd.
20P
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(2) Input and output signal line (CN6)

€ Layouts of pinsof the connector (CN6a)

[ 7 8

9 10 il 13 14 15 16 e
DICOM | DICCM; CMDOAT4 [CMDOATS ICMODATE EMDOAT? SPDAT) SPDATI | SPOAT4 | SPOATS | SPOATS | DOCON
22 23 24 28 26 27 9 3o 3t 32
OHDOATE START | IMK MOOE A | MODE 8 SPOAT? SALM 10PCS | CNTUP KoY
3 34 38 39 40 41 412 413 U] 46 41 43 i3
NC N REFLS RST SYROY CALN BALN

Remark: 1. CN-38is nc;t used wﬁeﬁ the encodér 1s of the multiturn abs.olut.:e type.

4 Typesof the connector and applicable plugs (CN6)

Types of Types-of applicable plugs (CN6b)
connectors
(CN6a) Soldered type | Caulked type Case _ Name of the manufacturer
MRS50RMA MRP-50F01 MR-50L Manufactured by Honda
Right angle Tsushin Kogyo Co., Ltd.
50P
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6.4 Cautions for wiring

6.4.1 Connection of the main circuit power

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

Customer's circuit side

frrmenencn. -

1
Power supply: Three-phase AC 200V to 220V £ 10% $0/60H:
R s T
Use Prevent external noises using
MCCBINFB) the noise filter.
] For making and
: breaking the
: Main et power supply
f Main circuit ain circui
Noise filter powersupply  power supply MC
OFF(PBIT) ON(PBO)
P J.
-— ‘*‘_1_9‘-—‘“'_—0 O
MC
—
\
L L tnstalt serge killers to electromagnetic
T 1 1 contactors and relays. H

180

Servo driver $

6.4.2 Protection of power supplies

c—nad

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

power.

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

Servo driver/
controller

200 to 220V Servo driver power capacity and
R..S. .T 50/60HZ NFB or fuse capacity
(For one unit)
NFB or f Servo driver power | NFB or fuse
ﬁ orfuse Types capacity (KVA) capacity (A)
AR15 0.8 5
AR30 1.2 8
AR60 1.8 10
] AR135 3.5 12

(Values in cases of rated

loads)
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6.4.3 Main circuit power supply conditions

» The power supply for the AR series is "three-phase 200 to 220V + 10% 50/60Hz".

» When available power supply voltage differs from the above, install a power transformer to meet

the above requirement.

» Making and breaking of the power supply should be done on the primary side of the power

transformer.

6.4.4 Applicable wires and sizes

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

(HIV: Special heat resistant PVC wire)

Main circuit power Encoder signal
. Motor power line . line: CN2 o .
line Brake power line Grounding line
Types Uv-w 2 Input and output
R-S-T Ay, Ay (mm?) . . (mm?2)
2 (mm?2) signal line: CN6
(mm?) 2
(mm?)
AR-15 HIV 0.75 or more HIV 0.75 or more | HIV 0.75 or more Twisted pair wire or shielded | HIV 2.0 or more
twisted pair wire with the
AR-30 HIV 1.25 or more HIV 1.25 or more core wiresof 0.2mm?2
equivalent or more.
AR-60 HIV 2.0 or more HIV 2.0 or more Tinned annealed copper
AR-135 | HIV3.5ormore | HIV3.5or more twisted wires.

¢ Above data are on the basis of the ambient temperature at 40°C, with 3 lines of the group of cables and when

rated current is conducted.
® [KIV: PVCinsulation wires for electric equipment] may also be used. Sizes aresame as HIV.
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6.4.5 Grounding

» Besure to connect the D-terminal of the motor power line connector to the grounding terminal of
the driver.

» Directly ground the grounding terminal of the driver.

» When the frame to which the servo actuator is installed is made of synthetic resin, etc. and the
equipment becomes insulated, it needs to ground the servo actuator itself,

Contact us in such cases.

TBO

C@@@@@@@@@@b
OJ(R S T 200220D1 D2 U V W|[E
Grounding DIVDIPDD|D|DD|® > Grounding
terminal —\ A / Y . terminal
w AN \ 1/ &)

i

Main circuit Servo motor
- power line - -—  power line

6.4.6 Wiring of signal lines

» Typesofsignal lines
Always use twisted wires or shielded twisted pair wires.
» Length of signal lines
Input and output signal lines: Max.3m
Encoder signal lines: Max. 20 m
» Connect all signal lines including those which are not in use to connectors (CN2b, CN6b, etc.).
» Asthe core wires of signal lines are thin (0.2 to 0.3mm?2), be sure that bending stress and tensile

stress may not be applied to the lines.
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6.4.7 Noise suppression

6.4.8

Do not lead strong-electricity wires (such as main circuit power line and motor power line) and
signal lines (such as input and output signal lines and encoder signal lines) in a same duct or do
not bundle them together. Always lead them separately.

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

When there is a noise generating source nearby, install a noise filter.

Always install surge absorber circuits to coils of relays, electromagnetic contactors and
solenoids.

When radio receiver noise problems occur, install line filters to the power lines.
Cautions on the holding brake

Handling the holding electromagnetic brake

® The built-in brake of the servo actuator is for holding exclusively.

¢ Whenreleasing the brake power, make sure the servo actuator is stopped.

¢ When brake power is released or servo ON signal is turned off while the servo
actuator is rotating, the electromagnetic brake works and contact surface of the

electromagnetic brake will be worn out abnormally.

Specifications of the holding electromagnetic brakes

Holding torque kg-m °
Types (Servo motor shaft) Voltage DC(V) *+ 10% Current (A) at 20°C
AR15 0.14 0.25
AR30 0.3 0.4
24
ARG60 0.6 0.5
AR135 1.2 0.75

Remark: Take the brake power in independently.
Keep it separate from the power supply for the input and output signals.
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6.5 Trial operation

6.5.1

6.5.2

(1)

2)

(3)

(4)

(5)

Inspections before operation

Check if connections are correct. (See pages 63 to 72)

Check if the main circuit voltage is appropriate. (200/220V % 10%)

Check if an NFB or fuse is installed.

Make sure the wires from T-phase of the main circuit power terminals is connected properly to
the terminal "200" or "220", depending on the power voltage of the main circuit.

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 is turned off.

Starting the operation

Applying the main circuit power

¢ Apply the main circuit power after turning off the operation preparation command signal
and servo ON signal (see page 28)

® When the main circuit power is applied, "0" is indicated in the display LED5 on the servo

driver.

Check if the main power is applied before setting the parameter.

Compare your specifications with the initialization values (see pages 37 to 44) to modify where
the values differ.

For methods of modifications, refer to the clause of Checking and modifying the parameter

setting values (page 35).

After finishing the parameter setting, turn off the main circuit power once to turn on again.

Parameter setting may not become effective unless the main circuit power is re-applied.

Enter the operation preparation command signal and servo ON signal.

Select manual JOG operation mode by the mode selection signal (see page 25) to start operation.
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(6) Start from no-load running before shifting to loaded operation to check following items.
@ Ifthe servo actuator is rotating in correct direction.
@ Iftheis not abnormal vibrations.
® Ifthere is not abnormal sound.

@ Ifthe temperature does not rise sharply.
(7) When abnormalities are not found, perform zero point adjustment. (See Section 6.6 below)
(8) When zero point adjustment is completed, start automatic operations.
6.6 Zero point adjustment

(1) Incase of the incremental type
» After the signals from the zero point LS are entered once and turned off, the initially
detected Z-phase position in the encoder becoines the zero point of the servo actuator.
» When the zero point of the machine and that of the servo actuator differs considerably, adjust
the position of the zero point limit switch position.
» Fine adjustments after the above should be made by grid shift values (Parameter No. P-15 in
page 39).

(2) Incase of the multiturn absolute type
Find out the machinery Set the coordinate origin of the
zero point. multiturn absolute encoder.

» Find out the machinery zero point using jigs, etc.

Remark: When finding out the machine zero point, select the optional step feeding mode
(Parameter No. P-67 in page 43) or the minute step operation (Parameter No. P-

69 in page 44) of the local mode, to actuate the servo motor.

\4
A

¥
®
o
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» When the machinery zero point is found, press the pushbutton switches (PB2) on the servo
driver/controller to set the coordinate origin of the multiturn absolute encoder.
Remark: Before making zero point adjustment, make sure the Parameter No. P-13 (in

page 38) and P-60 (in page 42) are set to the multiturn absolute type.

@ Press the 4 switches
simultaneously till the display

(LED4) indicates [8]8]8]8].

® Press UP and DOWN for 1
second at the same time, the B B B E Servo
display (LED4) indication \ MODE UP DOWN SET driver

becomes [H[H[H]|H]andthe \@ @ @ @
coordinate origin of the (Press) (Press)
multiturn absolute encoder is set

up.

R

Remarks: ® The machinery zero point is the status wherein the indexing No. 1 is
positioned at the designated indexing position.
¢ Record the value of Parameter No. P-14 (page 39).
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7. Detecting abnormalities and coping with them
7.1 Protection functions

When abnormalities occur, the dynamic brake works to make an emergency stop with the servo
actuator. At the same time, the display on the servo driver/controller indicates alarm state to output

alarm number externally.

» In case of the control alarm, alarm number is indicated in the LED4 and control alarm signal is
outputted.

» Incase of the driver alarm, the alarm number is indicated in the LED5 ands driver alarm signal
is outputted.

» Incaseof the controller alarm, CPUAL lights to output the controller alarm signal.

» Incaseof the battery alarm, BATAL lights to output the battery alarm signal.

(1) Layouts of the servo driver/controller display section

Servodriver

r—--——-—'——-—-—‘—,/ - =
Controlier
H |teps /

CPUAL O LED4

smaco  |HIBIBB

MODE UP DOWN SET

ejejeje

_________ FRe ]
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7.1.1 Contents of the control alarm and the driver alarm’

Alarm numbers
Contents
(Indicated in LED4)

E-1 When the servo driver does not become the operation preparation ready
status, numbers listed below are indicated in the LED5 on the servo driver
and the driver alarm is outputted.

IfED.s Contents of alarms Explanations

Indications

Excess current Detects when excess current flows in
the main circuit.
(1.2 times or more of the max. output
current)

Over-voltage Detects when the main circuit DC
voltage rises abnormally.
(Detects at about 400V.)

Open signal line Detects when the encoder signal line is
open.

Low voltage Detects when the main circuit DC
voltage drops to about 200V or less.

E] Overload Detects when over-loaded or when the
regeneration frequency is high.

Overheating Detects when the servo motor or servo
driver is overheated.

NFB trip Detects when NFB trip occurs.

Open power line Detects when the servo motor powe
line is open. :

D Abnormalities in Detects when abnormalities occur in

the circuits the printed circuit board.
Does not | Abnormalities in Detects when the fuse in the printed
light the 5V power circuit board melts.
supply {Type DM 20 made by Daito Tsushinki

Co., Ltd))

Normal

E-2 When positional deviation exceeds the tolerance.

E-3 When an address beyond setting range is designated.

E-4 When the coordinate goes beyond the coordinate limit of the control system,

E-5 In case of excess drift.

E-6 When the operation results overflow.

E-7 When data beyond the setting range are set to the parameter.

E-8 When the zero point may not be detected (with the incremental type).

E-10 In case of MAE communication error or abnormalities in data transfer.
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(hfélii::eg in) 1?:334) Contents
E-11 In case of MAE framing error or abnormalities in data transfer.
E-12 In case of MAE over-run error or abnormalities in data transfer.
E-13 In case of MAE parity error or abnormalities in data transfer.
E-14 When voltage of the MAE battery drops.
E-15 When the MAE built-in capacitor voltage drops to a level at which data-hold
is not feasible.
E-16 When the multi-turn counter in the MAE overflows.

Remarks: @ MAE = Multiturn absolute encoder
@ With alarm Nos. E-14 to E-16, alarm is outputted when abnormalities occurred in

the past even if normal at present.
7.1.2 Releasing the alarm state

» Alarm Nos. E-1 to E-13 may be released by entering the reset signal.

» When alarm Nos. E-14 to E-16 come out, position the index No.1 to the designated indexing
position to check if properly set to the machinery zero point. Then press pushbutton switches
(PB2) on the servo driver/controller to set the coordinate origin. (See page 74)

»  When not yet set to the machinery zero point, make zero point adjustment. (See page 74)

» The controller alarm may not be released by the reset signal.

Turn off the power supply once and turn on again. If the alarm still appears, the reason may be,
@ the reset signal is kept entering, or @ troubles in the controller.

Check the situation and take proper steps.

Remark: When an alarm appears, check the cause and take necessary measures. If measures

are not taken, alarm appears again even after the alarm is released.
7.1.3 Dynamic braking function

With the servo driver, dynamic braking function is provided for stopping operations when
abnormalities occur.
The dynamic brake works under following status:

» Whenanalarmisactuated.

» When NFB trips.

» When the servo ON signal is turned off during operation.

» When the main circuit power is turned out during operation.
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7.2 Diagnosis and countermeasures for abnormalities in controls

Contents of alarms

Presumed causes

Countermeasures

E-2

(When positional
deviation exceeds
tolerance.)

Setting value of the permissible
positional deviation of the
parameter is too small. (Parameter
No. P-10in page 38)

Increase the setting value of the
permissible positional deviation.

The load is too large.

The time constant is too small.

The holding electromagnetic brake
is kept working.

Decrease the load

Increase the time constant.

Grade up the type of servo actuator.
Release the electromagnetic brake.
(Check the electromagnetic brake
and, if abnormalities are found,
renew it.)

E-3

(When an address
beyond setting
range is
designated.)

Abnormalities in the programs of
NC/PC or sequencer.

Correct the programs properly.

Wrong wiring or imperfect contact
in the input and output signal line.

Connect the input and output
signal line properly.

E-4

(When the
coordinate values
exceed the
coordinate limits of
the control system.)

Errors in setting of the stroke
limits of the CW rotation side and
CCW rotation side.

(Parameter Nos. P-18 & P-19in
page 40)

Set the stroke limit properly.

Errors in the manual operations
(Step or JOG).

Operate within the stroke limit.

(When operation
results overflow.)

E-5 ¢ Imperfect connection of the motor | ® Connect the motor power line
(In case of excess power line. properly.
drift) ® Imperfect connection of the encoder | ® Connect the encoder power line
signal line. properly.
¢ Imperfect adjustment of the ® Renew the controller.
controller. ® Renew the servodriver.
¢ Imperfect adjustment of the servo
driver.
E-6 ¢ Troubles in the controller. e Ifthealarm appears when the

parameter setting is once returned
to the initialization value and then
reset, troubles have occurred in the
controller.

Renew the controller.

E-7

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

Errors in parameter setting.

Re-set the parameter setting
within the setting range precisely.
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Contents of alarms

Presumed causes

Countermeasures

E-8 ® Failure in the zero point limit ® Renew the zero point LS.
(When the zero switch. ® Renew the signal line.
point may not be ® Open signal line coming out from ¢ Correct to appropriate input logic.
detected.) the zero point LS.
® Errorsin the signal input logic of
the zero point LS.
(A-contact or B-contact)
® Troublesin the controller. ® Renew thecontroller.

E10to E-13 ® Openencoder signal line. ¢ Renew the encoder signal line.
(Abnormalities in ¢ Troubles in the encoder. ® Renew the servo motor (including
transfer of the ¢ Troublesin the controller. the encoder).
multiturn absolute |® Setting of Parameter No. P-13 ® Renew the controller.
encoder.) (page 38) and NO. P-60 (page 42) is | ® Reset the parameter properly.

not for the multiturn absolute type.
E14to E-15 ® Open encoder signal line. ® Renew the encoder signal line.
(Voltage drop in the | ® Battery voltage drop. ® Renew the battery.
multiturn absolute |® The encoder signal line is not ® Connect the encoder signal line.
encoder battery.) connected. ® Reset the zero point and parameter

at the same time.

E-16 ® The rotation of the servo actuator ® Reset Parameter No. P-18, P-19
(The multiturn exceeded the coordinate limits of and P-60 properly.
section counter of the multiturn absolute encoder by
the multiturn setting errors of Parameter No. P-
absolute encoder 18 and P-19 (page 40).
overflows.) ® The rotation of the servo actuator

exceeded the coordinate limits of
the multiturn absolute encoder as
the Parameter No. P-60 (page 42) is
not set for the shifting function in
case of one-way indexing in the
endless rotation.
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7.3 Diagnosis and countermeasures for abnormalities in the driver

Contents of
alarms

Status when the alarm is
actuated

Presumed causes

Countermeasures

Excess current

® When the main circuit
power is applied.

Failures in the control
substrate.

Renew the servo driver.

® When operation
preparation command
is entered.

® At the time of servo on.

Abnormalities in the
-main circuit transistor
module.

Renew the servo driver.

® During operation

The load is too large.
The time constant is too
small.

The holding
electromagnetic brake
is kept working.

Decrease the load.
Increase the time
constant

Release the
electromagnetic brake.
Inspect, repair or renew
the electromagnetic
brake.

Over-voltage

¢ When the main circuit
power is applied.

¢ When the operation
preparation command
is entered.

® At the time of servo on.

The main circuit
capacitors have not
finished electric
discharge.

Failures in the control
substrate.

Turn off the power and
turn on about a minute
later.

If the alarmis
actuated, there are
failures in the control
substrate and renew
the servo driver.

¢ During operation.
(during deceleration)

The load is too large.
The time constant is too
small.

Reduce the load.
Increase the time
constant.

Grade up the type of
servo actuator.

Abnormalities in the

Renew the servo driver.

power is applied.

substrate.

regenerative
processing circuit.
Open signal ® When the main circuit Disconnection or Connect the encoder
line power is applied. wiring error of the signal line properly.
® When the operation encoder signal line,
preparation command -
is entered. Troubles in the Renew the servo motor
® At the time of servo on. encoder. (and encoder).
¢ Duringoperation.
Low voltage ® When the main circuit |® Failures in the control Renew the servodriver.

® When the operation
preparation command
is entered.

® Atthe time of servo on.

® During operation.

The NFB in the main
circuit power input
circuit is disconnected.

Turn the NFB switch
on.
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Contents of
alarms

Status when the alarm is
actuated

Presumed causes

Countermeasures

Low voltage

¢ When the operation
preparation command
is entered.

¢ At the time of servo on.

® During operation.

¢ Open-phase.

Connect the main
circuit power line

properly.

Main circuit power
voltage drop.

Inspect and raise the

- power voltage.

Troubles in the diode
module in the main
circuit.

Renew the servo driver.

Overload ¢ When the main circuit Failures in the control Renew the servo driver.
power is applied. substrate.
® When the operation Troubles in the Renew the servo driver.
preparation command regenerative circuit.
is entered.
® At the time of servo on.
¢ During operation. ® Regeneration Decrease the load.
frequency is high. Increase the time
® Regeneration capacity constant.
is in short. Lessen the frequency of
acceleration and
deceleration.
Install the external
regenerative resistor.
Grade up the type of
the servo actuator.
Troubles in the Renew the servo driver.
regenerative circuit.
Overheating ® When the main circuit |® Failures in the control Renew the servo driver.
power is applied. substrate.
(Temperature : Y ; -
under which ¢ When the operation Failures in the control Renew the servo driver.
the alarm preparation command substrate.
appeared.) " ite&t:l;i'e of sef@ Open line. Inspect OH1 an.d OH2
) on. of the encoder signal
Servo drolver line and connect
85°C properly.
(See pages 57 and 58)
Servo actuator
120°C ¢ Atthetimeofservoon. |® The holding torque Decrease the holding
® During operation. during servo lock torque.
period is too high. Set the power save
timer (see page 42) to

actuate the holding
electromagnetic brake.
Grade up the type of
the servo actuator.

Document provided by cncrepair.com

—89_




Contents of

Status when the alarm is

Presumed causes

Countermeasures

alarms actuated
Overheating ¢ During operation. ® The load is too large. Reduce the load.
¢ The holding Release the
(Temperature electromagnetic brake electromagnetic brake.
under which isin working status. Inspect the
the alarm electromagnetic brake
appeared.) and renew if

Servo driver

abnormalities are
found. )

85°C
® Regeneration . Reduce the load.
Servo actuator frequency is high. Increase the time
120°C constant.
Lessen the frequency of
acceleration and
deceleration.
Grade up the type of
the servo actuator.
® Ambient temperature Drop the ambient
is too high. temperature.
NFB trip ¢ When the maincircuit {® Failures in the control Renew the servo driver.
power is applied. substrate.
® When the maincircuit |® Disconnection of the Connect the main
power is applied. main circuit power line. circuit power line
¢ When the operation properly.
reparation command
?s egtered. ® Troubles in the diode Renew the servo driver.
® During operation. module in the main
circuit.
Open power ® When the maincircuit |® Failuresin the control Renew the servo driver.
line. power is applied. substrate,
® When the operation
preparation command
is entered.
® Atthe timeofservoon. |e® Disconnection in the Renew the servo motor
® During operation. servo motor power line. power line,
Abnormalities |® When the maincircuit |® Failures in the control Renew the servo driver.

in the circuit

power is applied.

¢ When the operation
preparation command
is entered.

® At the time of servo on.

substrates.

Abnormalities
inthe 5V
power supply

¢ When the main circuit
power is applied.

® When the operation
preparation command
is entered. '

¢ Atthe time of servoon.

® During operation.

® Molten fuse.

Renew the fuse.
DM20 made by Daito
Tsushinki Co., Ltd.

® Connection error of the

encoder signal line.

Renew encoder signal
wire.

® Failuresin the control

substrate.

Renew the servo driver.
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7.4 Abnormalities in the battery and when to renew it

Lithium battery is used to back-up parameter settings and multiturn absolute encoder data.
7.4.1 When to renew the battery

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

Renew at the earlier date of either 2 years of use or 12000 hours in total of power failure.
7.4.2 Cautions when renewing the battery
Be careful that the electronic parts in the controller may not be affected by static electricity.
Ground the body of the person touching the battery.
Do not touch the conductive sections and electronic parts directly.

Always exchange the battery with the main circuit power applied.

After renewal, check the parameter settings.

v v v v v

If parameter settings disappear, set them again.
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7.4.3 Applicable types of the battery and connector

» Thefollowing battery is used:
Name: Lithium battery
Type and rating: ER6-RC 3.6V 2000mAh With connector
Specifications of the connector: Housing IL-2S-S3 (N)
Contact IL-C2-1-5000
Made by Nihon Koku Denshi Co., Ltd.

Lithium
ibsttery,

7.4.4 Specifications of external power supply

When 4.5V to 6V batteries are provided externally, the power may be commonly used.
In this case, make sure to remove the battery in the controller before connecting the external battery to
CN9.

This connection should be made with the main circuit power applied.
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