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¢ No part of this manual may be reproduced in any form.
e The appearance and specifications of this product are subject to change without notice.

The products in this manual are controlled based on Japan’s “Foreign Exchange and
Foreign Trade Law”. The export from Japan may be subject to an export license by the
government of Japan.

Further, re-export to another country may be subject to the license of the government of
the country from where the product is re-exported. Furthermore, the product may also be
controlled by re-export regulations of the United States government.

Should you wish to export or re-export these products, please contact FANUC for advice.

In this manual, we endeavor to include all pertinent matters.

There are, however, a very large number of operations that must not or cannot be
performed, and if the manual contained them all, it would be enormous in volume.

It is, therefore, requested to assume that any operations that are not explicitly described as
being possible are "not possible".




PREFACE

This manual describes following models.

Series name Model name

FANUC AC SPINDLE MOTOR | MODEL 1S, MODEL 1.58,

S series MODEL 2S, MODEL 38,

MODEL 6S, MODEL 8§,

MODEL 125, MODEL 158,

MODEL 18S, MODEL 228§,

MODEL 1S/15000, MODEL 25/15000,
MODEL 38/1.2000, MODEL 6S/12000,
MODEL 85/8000, MODEL 12S/8000,
MODEL 155/8000, MODEIL 188/6000,
MODEL 228/6000

FANUGC AC SPINDLE MOTOR | MODEL 8P, MODEL 12P,
P series MODEL 15P, MODEL 18P,
MODEL 22P, MODEL 30P,
MODEL 40P, MODEL 50P

FANUC AC SPINDLE MOTOR | MODEL 6VH,
VH series MODEL 8VH,
MODEL 12VH
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I. AC SPINDLE MOTOR S series .






1. GENERAL :

The FANUC AC SPINDLE MOTOR S series have been specially developed as highly
reliable and high-performance variable~speed AC spindle motors for the most
advanced CNC machine tools. By using the new stator cooling system which
directly cools the electromagnetic steel sheet, the compact FANUC AC spindle
motor allows high power output and high-speed revolution.

2. FEATURES

Based on the long-time field experience as the spindle motors for CNC machine
tools and accumulated technologies, the FANUC AC spindle motor S series have a
variety of excellent features as shown below.

1) The motor is compact, light-weight and furnished with digital control for
much higher performance.

2) The rotor inertia of the AC spindle motor is made smaller to shorten the
acceleration/deceleration speed. Further, optimum control enables highly
efficient cutting.

3) The motor incorporating the position coder required for synchronous feed of
‘the spindle and Z axis and machining rigid tapping can be used.

4) Improvement in machining of the motor housing enhances the accuracy of the
mounting part. And dimprovement of the cooling fan motor and that of the
sealing structure of the  housing enhance the reliability and
environment-proof characteristics.



3. SPECIFICATION
3.1 Specifications

1) AC spindle motor S se

ries

Table 3.1 (a) Specification Table

Models| 1o | 1,58 | 25 38 68 8s 128 | 158 | 185 | 228
Items ;
Continuous rated kW 1.5 1,1 2,2 3.7 5.5 7.5 11 15 18.5 22
output (*1) (HP) | (2.0)( (1.5) | (3.0) | (5.0)| (7.4)| (10) |(14.7))(20.1)](24.8) |(29.5)
Output 30-minute rated (*1) kWi 2.2 3.7 3.7 5.5 7.5 11 15 18.5 22 26
power {15-minute rated) (*3)(HP)| (3.0)] (5.0)| (5.0) | (7.4)| (10) |(14.7)|(20.1)1(24.8) |(29.5) |(34.9)
507 ED rated kW| 2.2 3.7 3.7 5.5 7.5 11 15 18.5 22 26
output (*1,%2) (HP) | (3.0)| (5.0) | (5.0) { (7.4)| (10) {(14.7)1(20.1)[(24.8){(29.5) {(34.9)
Rotating Base speed rpm| 3,000 1,500] 1,500 | 1,500{ 1,500{ 1,500| 1,500 1,500} 1,500} 1,500
speed . 4,500 4,500 4,500
Maximum speed rpm|{ 8,000| 8,000 8,000 { 6,000 6,000 6.000| 6.000| 6,000 4,500 4,500
Output torque
N.mi 4.77 | 6.82 | 14,0 | 23.5 | 35.0 | 47.7 70 | 95.4 | 117.7| 140
(Continuous rated torque ;
at constant torque range) (kg.cm) | (49) (69), | (143) [ (240) | (357)| (487)| (714)| (974)|(1201) [(1428)
GD2 kg.m?| 0.012| 0,017 0.031 | 0.059| 0.086| 0.11 | 0.36 | 0.36 | 0.51 | 0.51
Rotor imertis N.m.sec?| 0.003| 0.004 | ©0,0082 0.015| 0.022| 0.027| 0.091| 0.091| 0.126] 0.126
(kg.cm.sec?) | (0,03) [(0,04) {(0.08) |(0.15)|(0.22)|(0.28)(0.93) [(0.93) [(1.29) {(1.29)
Weight kg| 18 24 27 46 60 80 110 110- 143 143

Cooling system

Totally enclosed fan cooled

Installation

The output shaft should be horizontal or vertically downward.

Allowable overleoad capacity

120% of 30 minute-rating

(1 min.)

Insulation Class F
Ambient temperature 0 - 40°C
Vibrations Vs
Noise 75 dB (A)

Painting color

Munsell system N2.5

Accessories

Pulse generator and thermostat

" (*1) The rated output is guaranteed at the rated input voltage (200V/220V/230VAC). If the input voltage
fluctuates, it is possible that the rated output cannot be obtained even when such fluctuations are
within the allowable fluctuation range.

(*2) The cycle time is 10 minutes, 50% ED: ON 5 min, OFF 5 min.
(*#3) For models 1S and 2S data is in 15-minute rated output.

output.

For model 1,5S: 30% ED, ON 3 min, OFF 7 min.
For model 1.5S data is in 10-minute rated




2) AC spindle motor S series (high-speed model)

Table 3.1 (b) Specification Table

Models | 18/ 2s/ 3s/ 6s/ 8s/ 128/ 158/ 183/ 228/
Items 15000 | 15000 | 12000{ 12000 | 8000 8000 8000 6000 6000
Continuous rated kW 1.5 2,2 3.7 5.5 7.5 11 15 18.5 22
output (*1) (up) (2.0) (3.0) (5.0) (7.4) (10) (14.7) | (20.1) | (24.8) | (29.5)
30-minute rated kW 2.2 3.7 5.5 7.5 11 15 18,5 22 26
Qutput (15-minute rated) (HP) (3.0) (5.0) (7.4) (1 (14.7) | (20.1) | (24.8) | (29.5) | (34.9)
50% ED rated out- kW 2,2 3.7 5.5 7.5 11 15 18.5 22 26
put (¥1, %2, *5) (HP) (3.0) (5.0) (7.4) (10) (14,7) | (20.1) | (24.8) | (29.5) | (34.9)
Base speed rpm 3000 3000 1500 1500 1500 1500 1500 1500 1500
Rotation
speed Maximum speed rpm | 15000 | 15000 | 12000| 12000 | 8000 | 8000 | 8000 | 6000 | 6000
Output torque (¥%6) N.m | 4,77 7 23.5 35.0 47.7 70 95.4 117.7 140
(kg.cm) (49) (71.4) (240) (357) (487) (714) (974) | (1201) | (1428)
Gn2 kg.m? | 0,012 | 0,031 | 0.059| 0.086 | 0.11 0.36 0.36 0,51 0.51
Rotor imertia N.m.sec?2 | 0,003 | 0.008 | 0.015| 0.022 | 0.027| 0.091 | 0.091 | 0.126| 0.126
(kg.cm.sec?) [(0,03) {(0.08) |(0.15) | (0.22) | (0.28) | ¢(0.93) | (0.93) | (1.29) | (1.29)
Weight kg 18 27 46 60 80 1107 110 143 143
Allowable radial load kg 40 50 100 150 200 250 450
Vibratiqn V5
Noise 75 dB
Cooling system Totally enclosed outer fan type
Cooling fan 56 W 68 W

Installation

The output shaft should be horizontal or vertically downward.

Allowable overload capacity
(for 1 min.)

1207 of 30-min. rating

Insulation

Class F

Ambient temperature

0 - 40°C

Painting color

Munsell system N2.5

Accessories

Pulse generator, thermostat

No. of built-in sensor pulses
(optional)

512 p/rev

1024 p/rev

Bearing lubrication

Grease

(*1)

(%2)
(*3)
(*4)
(*5)
(*6)

The rated output is guaranteed at the rated input voltage (200V/220V/230V AC).
fluctuates, it 1is possible that the rated output cannot be obtained even when such fluctuations are
within the allowable fluctuation range.
Models 1S and 2S are 15-min, rated.
With a cycle time of 10 minutes and 507 ED: the ON period will be 5 min. and the OFF period 5 min.
The servo unit is not equipped with the cooling fan for the radiator.
Guaranteed when separately stipulated thermal conditions for the servo unit are satisfied.
Output torque is expressed as "Continuous rated torque in the rated torque range."

If the input voltage




3.2 OQOutput/Torque Characteriétics

1) S series

MODEL 18
Output Torque
KW kg:m
3 - 1.0
2.5 0.8 :
2.2kW 15 min, 50% ED
y [ ’ operating zone
2 ¥ i
15 min, 50% ED operating zone 0.6 AN
1.5kW |
'e I
0.4 - ~ =~
Continuous \‘\
1 operating zone / N~ T~
. \.
/ 0.2 Continuous
0.5 operating zone
0 1000 2000 3000 4090 5000 6000 7000 8000 0 1000 2000 3000 4000 5000 6000 7000 B8000rpm
Motor speed Motor speed
MODEL 158
Output Torque
kW kg.m
4 3
3.7 kW
5 /’,10 min, 30% ED operating zone \
N .
2 \
’ 10 min, 30% ED operating zone
22kW: : .
2
1.1 kW 1 \\
1 - £ 1! \\
Continuous operating zone ™~ I~
\ P—
Conti?uops olperatinlg zoncl”7\ I
0 1000 2000 3000 4000 5000 6000 7000 8000rpm 0 1000 2000 3000 4000 5000 6000 7000 8000rpm
Motor speed Motor speed
MODEL 2S
OQutput Torque
kW kgm
4 3
3.7kW
15 min, 50% EJ L
3 operating zone \ \
2
,] 2.5kW 15 min, 50% ED
. 2...|kW operating zone
.
\ ' | ~1.8kw \
Continuous \
operating zone 1 \\
1 \\\
—— \
Continuous -/~ \\é
operating zone
0 1000 2000 3000 4000 5000 6000 7000 8000rpm 0 1000 2000 3000 4000 5000 6000 7000 8000rpm
Motor speed

Motor speed



MODEL 38

Qutput
kW
6
5.5kW
30 min, 50% ED \
operating zone
! 3.TkW N a.7uw
\
Continuous \
erating zone
operaiing 2.5kW
2
0 rpm
0 1000 2000 3000 4000 5000 6000
Motor speed
MODEL 68
Output
kW
8
7.5kW
A
30 min, 50% ED
6 operating zone
\ 5.5kW N 556w
Continuous
operating zone
4
N 3.7kW
2
0 — rpm
0 1000 2000 3000 4000 5000 6000
Motor speed
MODEL 88
Output
kW
12
1 1kW
30 min, 50% ED-
operating zone
8 7.5kW
Continuous
operating zone
4
0 rpm
0 1000 2000 3000 4000 4500

Motor speed

Torque
kg-m
4
3 \
30 min, 50% ED
operating zone
2 N \
! Continuous \
operating zone \
0 rpm
0 1000 2000 3000 4000 5000 6000
Motor speed
Torque
kg-m
5
4 \ ~ :
30 min, 50% ED
\ Koperatmg zone
3 \
2 \
Continuous >\\
1 operating zone \
\\
0 . rpm
0 1000 2000 3000 4000 5000 6000
Motor speed
Torque
kg-m
8
30 min, 50% ED
operating zone
6
4 \
Continuoub\\
. operating zone - ™
——
0 rpm
0 1000 2000 3000 4000 4500
Motor speed



MODEL 8S

Olitput
kW
2 T T
! 11 kW
30 min, 50% ED
operating zone
| |
8 7.5 kW
Continuous
operating zone
4
1500

0 1000 2000 3000 4000 5000 6000rpm

Motor speed
MODEL 128
Output’
kW
16
15kW
30 min, 50% ED
12 operating zone
11kW
Continuous
8 operating zone
0 rp
0 1000 2000 3000 4000 4500
Motor speed
MODEL 128
Output
kW
20
30 min, 50% ED
16 15 kW operating zone
/ Continuous
12 11 kW operating zone
11kw
7.5kw

1/

0 1000 2000 3000 4000 5000 6000rpm

1500 4500

Motor speed

m

Torque
kg-m
10
8
30 min, 50% ED
1\ operating zone
6
4 \\§\
Continuous Th—1
operating zone A

0 1000 2000 3000 4000 5000 6000rpm
Motor speed

Torque
kg-m
10

8 \\ operating zone
: N\

\
4 N

30 min, 50% ED

) / ~—|
Continuous
2 operating zone ™~
[ rpm
0 1000 2000 3000 4000 4500
Motor speed
Torque
kg-m
12

30 min, 50% ED
operating zone

b\
4 AN

Continuous /
operating zone

\\\ ,
™~

0 1000 2000 3000 4000 5000 6000rpm

Motor speed



MODEL 158

Output
kW
20
| 1ss[kw
\ 30 min., 50% ED
operating zone
15 % 15kW
\Continuous
operating zone
10
H
0
0 1000 2000 3000 4000 4500rPm
Motor speed
MODEL 158
Qutput
kW
24 ' [ l
30 min., 50% ED
18.5 kW operating zone
/ Continuous
16 15 kW operating zone
; 15 kw
11 kW
° I
1500 4500
0 1000 2000 3000 4000 5000 6000rpm
: Motor speed
MODEL 18S
OQutput
kW
23 30 min., 50% ED
operating zone 22 kW
20 /
185 KW
Continuous
operating zone
15
10
5
o T
0 1000 2000 3000 4000 4500 rpm
Motor speed

Torque
kg-m
.15
30 min., 50% ED
\/ operating zone
10 \
5 ~ I~
Continuous [
operating zone B
0
0 1000 2000 3000 4000 45007pm
Motor speed
Torque
kg-m
12 .
30 min., 50% ED
operating zone
LN

Continuous >\\

operating zone

\§

1000 2000 3000 4000 5000 6000rpm

0
Motor speed
Torque
- kg'm
5 -
30 min., 50% ED
operating zone
10 /
Continuous \
operating zone
5
\
0
0 1000 2000 3000 4000 4500rpm-
Motor speed



MODEL 228

Output '
kW
30 — .
30 min., 50% ED
operating zone 26kW
/ 22k W
20 /__ Continuous
operating zone
10
0
0 1000 2000 3000 4000 4500 rpm
Motor speed

2) S series (high-speed model)

Model 15/15000

&W)
3
50%ED, 15-min. rated (2.2kW)
AN

2 | ]

LContinuous rated (1.5kW)

/ 4\: 1.5 kW

1 I[ : 11w

! { |

[ |

1 | '
0 L 1 | rpm

0 3000 6000 9000 12000 15000

Motor speed
MODEL 2S/15000

&W)
5
4 50%ED, 15-min. rated (3.7kW) —
3
/ Continuous rated (2.2kW)
2 //
1
0 rpm
0 3000 6000 9000 12000 15000

Motor speed

Torque
20 kg'm
s \
30 min., 50% ED
‘\\()p(e;ating zone
10
Contin%\
s operating zone \\
0
0 1000 2000 3000 4000 4500 rpm
Motor speed
Torque kgm
1.0
0.8
0.6 L\
15-min., S0%ED operating zone
0.4 AN N4
0.2 —{ \
Continuous operating zone N\
rpm
0 5000 10000 15000
Torque  kgm
1.5
1.0 \
K 15-min., SO%ED operating zone
NI\
Continuous operating zone | =
rpm
0 5000 10000 15000



MODEL 38/12000

&W)
8
6 .
S0%ED, 30 min., rated (5.5kW)
4 Continuous rated (3.7kW)

~N

2 / \\Z.ZkW
N

1.1 kW

0 -
0 2000 4000 6000 8000 10000 12000 rpm
Motor speed
MODEL 65/12000
Output
kW
8 7 BEW

/30-min., S0%ED operating zone

6 5 .5kW
N
Continuous N
operating zone \ N 3. 7kW

\ 2. 2kW

2
0
0 2000 4000 6000 8000 10000 i20007pm
Motor speed
MODEL 85/8000
Output
kW
16
2 [TEW
b |
/ 30-min., 50%ED operating zone
8 7.5kW A
X | 7.5kW
Continuous ™~ 5. 5k
/ operating zone )
a4
0

0 1000 2000 3000 4000 5000 6900 7000 80037 pm
Motor speed
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Torque kgm

5.0

4.0

20—\
1\

2.0

\ 30-min., S0%ED operating zone

4

l |

N

Continuous operating zone
]

\\§

o

—

rpm

Q 2000 4000 6000 8000 10000 12000

Torque
kg m

5

Al

IS

N

N

N

o L]

7

§

30-min., S0%ED operating zone
N

Continuous operating zone |~~~
§

o} 2000 4000 6000 8000 10000 12000rpm

Torque
kg-m

Motor speed

8

\

\

\ 30-min., 50%ED operating zone

2

X

PN

Continuous operating zone \\>

Q

[

O 1000 2000 3000 4000 5000 6000 700C 8000rpm

Motor speed



MODEL 128/8000

Output
kW

e [5kW

/1 TN
30-min., S0%ED operating zone
| | kW

Continuous
operating zone

g
0 1000 2000 3000 4000 5000 6000 7000 8000rPm
Motor speed

MODEL 155/8000

Output
kW

2
0 18.5 kW 30-min., S0%ED operating zone

16 [ 15 Lw o,

Y T N \
/ Continuous \ \
operating zone — Y N

\\s 1L kW
7.5 kKW

12
8/
4

0
0 1000 2000 3000 4000 5000 6000 7000 8000 rpm
Motor speed

MODEL 18S/6000

QOutput
kW
30
25
22 kw 30-min., 50%ED operating zone
i
20 [ - 18.5 kW
\ 1
Continuous operating zone

15 /
AV

0 :
0 1000 2000 3000 4000 5000 6000rpm
Motor speed )

NN 7.5kW
5.5kW

Torque
kg-m
10
¢ \\\ 30-min., 50%ED operating zone
NEENG
N

2 5
Continuous operating zone k\

Ll L] ] [

n
v

0 1000 2000 3000 4000 5000 6000 7000 8000r9m
Motor speed

Torque
kgm

151

10

Continuous operating zone

N

\\30-min., S0%ED operating zone

| || [

0 1000 2000 3000 4000 5000 6000 7000 8000 rpm

Motor speed

Torque
kgm
15
\ 30-min., 50%ED operating zone
10 / '

Continuous operating zone

5

IN

Q\

0 .
0 1000 2000 3000 4000 5000 6000 rpm

12 -

Motor speed



MODEL 22S/6000

Output ' Torque
kW kg m
30 T T 1 20
26 kW 30-min., 50%ED operating zone
25 i | ~
2;; W \ is \ 30-min., 50%ED operating zone
— 22 kW
20 / \ | P
Continuous operating zone™~ 18.5 kW \
15 10 AN N
/ Continuous operating zo;e)\\
10
/ ) \\\
N \
Y 0
0 1000 2000 3000 4000 5000 6000 rpm 0 1000 2000 3000 4000 5000 6000 rpm

Motor speed Motor speed



4. CONFIGURATION AND ORDER SPECIFICATION DRAWING NUMBER

4.1 Configuration

The AC spindle motor comprises the motor and accessories.,

(1) AC spindle motor (basic)

(2) Key (accessory) '

(3) Signal connector (housing, contactor) (accessory)

The accessories are stored in the terminal box.

The specifications of the connection cables between the motor and the AC spindle
servo unit are described in the Appendix 1 of this manual. The cables should be
prepared by the MTB.
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4.2 Order Specification Drawing Number

1) AC spindle motor S series

Nomenclature Spec. Dwg. No Remarks
AO6B~0750-B100 Exhaust rear
Flange mount-
: ing _ _
Model 18 A06B-0750-B101 Exhaust front
. "A06B-0750-B200 Exhaust rear
Foot mounting
A06B-0750-B201 Exhaust front
AQ06B-0751-B100 Exhaust rear
Flange mount-
ing _ _
Model 1.5S A06B-0751-B101 Exhaust front
., A06B-0751-B200 Exhaust rear
Foot mounting
A06B-0751-B201 Exhaust front
AQ06B-0752-B100 Exhaust rear
Flange mount-
Model 28 ng A06B-0752-B101 Exhaust front
R A06B~0752-B200 Exhaust rear
Foot mounting
A06B-0752-B201 Exhaust front
A06B-0753-B100 Exhaust rear
Flange mount-
ing _ _
Model 3S A06B-0753-B101 Exhaust front
. A06B~-0753-B200 Exhaust rear
| Foot mounting
AQ06B-0753-B201 Exhaust front
A06B-0754-B100 Exhaust rear
Flange mount-
ing a _ '
Model 6S A06B~-0754~B101 Exhaust front
. -A06B-0754-B200 Exhaust rear
Foot mounting
A06B-0754-B201 Exhaust front
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Nomenclature Spec. Dwg. No Remarks
-A06B-0755-B100 4500rpm, Exhaust rear
Flange mount-
ne A06B-0755-B101 4500rpm, Exhaust front
. A06B-0755-B200 4500rpm, Exhaust rear
Foot mounting
Model 8S A06B-0755-B201 4500rpm, Exhaust front
: A06B-0755-B100#0100 | 6000rpm, Exhaust rear
Flange mount-
ng A06B~0755-B101#0100 | 6000rpm, Exhaust front
. A06B-0755-B200#0100 | 6000rpm, Exhaust rear
Foot mounting
AO6B-0755-B201#0100 | 6000rpm, Exhaust front
A06B-0756-B100 4500rpm, Exhaust rear
Flange mount-
ne A06B-0756-B101 4500rpm, Exhaust front
. A06B-0756-B200 4500rpm, Exhaust rear
Foot mounting
Model 128 A06B-0756~B201 4500rpm, Exhaust front
A06B-0756-B100#0100 | 6000rpm, Exhaust rear
Flange mount~-
g A06B~0756-B101#0100 | 6000rpm, Exhaust front
F . A06B-0756-B200#0100 | 6000rpm, Exhaust rear
oot mounting
A06B-0756-B201#0100 | 6000rpm, Exhaust front
A06B-0757-B100 4500rpm, Exhaust rear
Flange mount-
tng A06B-0757-B101 4500rpm, Exhaust front
) A06B-0757-B200 4500rpm, Exhaust rear
Foot mounting
Model 158 A06B-0757-B201 4500rpm, Exhaust front
A06B-0757-B1004#0100 6000rpm, Exhaust rear
Flange mount-
ing A06B-0757-B101#0100 | 6000rpm, Exhaust front
. A06B-0757-B200#0100 | 6000rpm, Exhaust rear
Foot mounting
A06B-0757-B201#0100 | 6000rpm, Exhaust front
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Nomenclature Spec. Dwg. No Remarks
AO6B-0758-B100 Exhaust rear
Flange mount-
ing _ ~
Model 188 A06B-0758-B101 Exhaust front
. A06B-0758-B200 Exhaust rear
Foot mounting
A06B-0758-B201 Exhaust front
AQ6B~0759-B100 Exhaust rear
Flange mount-
ing
Model 22S A06B-0759-B101 Exhaust front
, A06B-0759-B200 Exhaust rear
Foot mounting
AO6B-0759-~-B201 Exhaust front
2) AC spindle motor S series (high-speed model)
AC spindle motor S series (High-speed model)
Name Spec. No. Remarks
Model Flange A06B-0750-B104 15000rpm, has key,
18/15000 | mounting no oil seal, exhaust rear
A06B-0750-B194 15000rpm, has key,
no oil seal, exhaust rear
AQ06B-0750-B105 15000rpm, has key,
no oil seal, exhaust front
A06B-0750-B195 15000rpm, has key,
no oil seal, exhaust front
A0O6B-0750-B304 15000rpm, no key,
no oil seal, exhaust rear
A06B-0750-B39%4 15000rpm, no key, ’
no oil seal, exhaust rear
AO6B-0750-B305 15000rpm, no key, . :
no oil seal, exhaust front
AD6B-0750-B395 15000rpm, no key,
no oil seal, exhaust front
Model Flange AO6B-0752-B104 15000rpm, has key,
28/15000 | mounting no oil seal, exhaust rear

AO6B-0752-B194

A06B-0752-B105

AO6B-0752-B195

AO6B-0752-B304

~AO6B~-0752-B394

A06B-0752-B305

A06B~0752-B395

15000rpm, has key,

no oil seal, exhaust rear
15000rpm, has key,

no oil seal, exhaust front
15000rpm, has key,

no oil seal, exhaust front
15000rpm, no key,

no oil seal, exhaust rear
15000rpm, no key, :
no oil seal, exhaust rear
15000rpm, no key,

no oil seal, exhaust front
15000rpm, no key,

no oil seal, exhaust front
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Name Spec. No, Remarks
Model Flange AQ06B-0753-B104 12000rpm, has key,
35/12000 | mounting no oil seal, exhaust rear
A06B-0753-~B194 12000rpm, has key,
no oil seal, exhaust rear
A06B~0753-B105 12000rpm, has key,
no oil seal, exhaust front
A06B-0753-B195 12000rpm, has key,
no oil seal, exhaust front
A06B-0753-B304 12000rpm, no key,
no oil seal, exhaust rear
AO6B-0753-B394 12000rpm, no key,
no oil seal, exhaust rear
A06B-0753~B305 12000rpm, no key,
no oil seal, exhaust front-
A06B-0753-B395 12000rpm, no key,
no oil seal, exhaust front
Model Flange A06B-0754-B104 12000rpm, has key,
65/12000 | mounting no oil seal, exhaust rear
AQO6B-0754-B194 12000rpm, has key,
no oil seal, exhaust rear
AQ6B-0754-B105 12000rpm, has key,
no oil seal, exhaust front
A06B-0754-B195 12000rpm, has key,
no oil seal, exhaust front
A06B-0754~-B304 12000rpm, no key,
no oil seal, exhaust rear
A06B-0754-B394 12000rpm, no key,
no oil seal, exhaust rear
A06B-0754-B305 12000rpm, no key,
no oil seal, exhaust front
AO06B-0754-B395 12000rpm, no key,
no oil seal, exhaust front
Model Flange AO6B-0755-B104 8000rpm, has key,
85/8000 mounting no oil seal, exhaust rear
' A06B-0755-B194 8000rpm, has key,
no oil seal, exhaust rear
A06B-0755-B105 8000rpm, has key,
no oil seal, exhaust front
AO06B-0755-B195 8000rpm, has key,
no oil seal, exhaust front
A06B-0755-B304 8000rpm, no key,
no oil seal, exhaust rear
AQ6B-0755-B394 8000rpm, no key,
no oil seal, exhaust rear
A06B-0755-B305 8000rpm, no key,
no oil seal, exhaust front
A06B~-0755-B395 | 8000rpm, no key,
no oil seal, exhaust front
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Name Spec. No. Remarks
Model Flange A06B-0756-B104 8000rpm, has key,
125/8000 | mounting no oil seal, exhaust rear
A06B-0756-B194 8000rpm, has key,
no oil seal, exhaust rear
~A06B-0756~-B105 8000rpm, has key,
no oil seal, exhaust front
A06B-0756-B195 8000rpm, has key,
no oil seal, exhaust front
A06B-0756-B304 8000rpm, no key,
no oil seal, exhaust rear
A06B-0756-B394 8000rpm, no key,
no oil seal, exhaust rear
A06B-0756-B305 8000rpm, no key,
no oil seal, exhaust front
A06B-0756-B395 8000rpm, no key,
no oil seal, exhaust front
Model Flange A06B-0757-B104 8000rpm, has key,
1558/8000 mounting no oil seal, exhaust rear
AQ06B-0757-B194 8000rpm, has key,
no oil seal, exhaust rear
A06B-0757-B105 8000rpm, has key,
no oil seal, exhaust front
AQ6B-0757-B195 8000rpm, has key,
no oil seal, exhaust front
AO6B-0757-B304 8000rpm, no key,
no oil seal, exhaust rear
A06B-0757-B394 8000rpm, no key,
no oil seal, exhaust rear
A06B-0757-B305 8000rpm, no key,
no oil seal, exhaust front
A06B-0757~B395 8000rpm, no key,
no oil seal, exhaust front
Model Flange A063-0758-B100#0100 | 6000rpm, has key,
185/6000 | mounting no oil seal, exhaust rear
A06B-0758-B190#0100 | 6000rpm, has key,
no oil seal, exhaust rear
A063-0758-B101#0100 | 6000rpm, has key,
no oil seal, exhaust front
A06B-0758-B191#0100 | 6000rpm, has key,
no oil seal, exhaust front
A06B-0758-B300#0100 | 6000rpm, no key,
no oil seal, exhaust rear
A06B~0758-B390#0100 | 6000rpm, no key,
no oil seal, exhaust rear
A06B-0758-B301#0100 | 6000rpm, no key,
no oil seal, exhaust front
A06B-0758-B391#0100 | 6000rpm, no key,
no oil seal, exhaust front
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Name [ Spec. No. Remarks

Model Flange A06B-0759-B100#0100 | 6000rpm, has key,

228/6000 | mounting no oil seal, exhaust rear

A06B-0759-8190#0100 | 6000rpm, has key,

no oil seal, exhaust rear

A06B-0759-B101#0100 | 6000rpm, has key,

no oil seal, exhaust front
A06B-0759-B191#0100 | 6000rpm, has key,

no oil seal, exhaust front
A06B-0759-8300#0100 | 6000rpm, no key,

no oil seal, exhaust rear

A06B-0759-B390#0100 | 6000rpm, no key,

no oil seal, exhaust rear

AQ6B-0759-B301#0100 | 6000rpm, no key,

no oil seal, exhaust front

A06B-0759-B391#0100 | 6000rpm, no key,
| no oil seal, exhaust front
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5. CONNECTIONS

Models 1S - 22§

O U
Primary winding
A%
oW
e o
i Connector connections
N oV @ Blue |® Black |@® Red
PB PA + 5V
R —O PA
| : Pulse
i O RA generator
! ©® White |® Green |@® Yellow
| [
S 4 —O PB
RB RA ov
L—— (O RB
— W I O] ® @
OH2 SS OH1
OH1
O Overheat
signal
- O OH2 | Connector specifications
AMP Universal MATE-N-LOK Connector
O FMU
O FMV | Fan motor Motor side | Cable side
Housing 350782-1 | 350720-1
—O FMW
.| Contact 350706-7 | 350689-6

The pulse generator and overheat signals are connected to the AMP connector.
The others employ screw terminals., The AMP connector and contact are furnished

with the motor.

Screw sizes for terminal connections:

' Terminal name
Model
U, Vv, W, G FMU - FMW
1s - 158 M5 M4
18s - 228 M8 M4

- 21 =



6. CAUTIONS IN USE
1) Terminal box
a) Models 1S - 158

The plastic terminal box is newly employed, and the conventional metallic

side plate is now eliminated. Directly mount the conduit connector using
the nut as shown below.

Conduit connector (elbow, etc)

Mount using the nut

Rubber cap

b) Models 18S, 22§ ‘
Construction is same as that of conventional types.

]
= ks
/ e

|

Upper cover

Side cover (2)

Side cover (1)

Pull out the cable through the hole on the side plate (1).

Cable can be routed through either right or left side by changing the side
plates (1) and (2) with each other,
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2)

3)

4)

Allowable radial load
Use the motor output shaft below the allowable radial loads shown in the
table below. For high-speed models, refer to the list of specifications.

Motor model Allowable radial load Output shaft side bearing
Model 18§ 40 kg
. 6206
Model 1.5S 90 kg
Model 28 90 kg
. 6208
Model 3S 150 kg
Model 6S 200 kg 6308
Model 8S 300 kg . 6210
Model 125, 158 300 kg
6312
Model 188, 225 450 kg

Note) The above allowable radial load is a value obtained by applying
load at the end of the output shaft. When the center of belt
tension is out of the output shaft end, the allowable radial load
becomes smaller than the above value.

When using belt to transmit power, adjust the tension so that it does not
exceed the above allowable value. In case load is applied in the thrust
direction by helical gears, the shaft will move in the thrust direction.
Therefore, do not apply thrust load as a rule.

Mount the motor so that cutting oil or lubricating oil is mnot directly
splashed to the motor main body.

Dynamic balance

The motor rotor is dynamically balanced with the balancing machine under the
mounting condition of a half key (1/2 the key thickness shown in the outer
dimensions drawing) keyed on the shaft.

Since the AC spindle motor is a high-speed rotating motor, its slightest
unbalance causes noticeable vibrations. Pay particular attention to dynamic
balance of motor shaft gears and pulleys as well as other high-speed rotating
shafts.

For high-speed operation, use a keyless motor.
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Pulley Full key

.

Half key
) M1 &
N 4

v v VR ] — . ~
St St
— Motor shaft N
[aa] B [24

ﬂ =5
al T 2 A

ot

* Motor balance condition

#(D1/2)2 Hl-p XR1=M1xrl p; Density
z(D2,/2)2 H2-p XR2=M2Xx 12
* Balance correction

5) An o0il seal is mounted to the flange type motor output shaft. Keep the
lubricating oil level lower than the o0il seal lip, so that lubricating oil
will not spill straight on the lip.

Since the seal effect may be lost with lubricating oil spilled directly on
the 1lip even in forced lubrication, mount a fringer as illustrated below.

Fringer

/72277077

About ¢95

Fringer mounting example
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6) Points to be noted when the AC spindle motor is used in a dry environment
The seal effect, regarding the o0il seal which is mounted in the front flange
section of the flange type, is activated in the state where the lubricating
0il is distributed on the flange surface in the same manner as inside an oil
lubricated gear box. However, if it is rotated at high speed in the state
where the lubricating oil has not been distributed by the belt drive, etc.
(dry state), a shrill sound may be emitted from the contact section of the
0il seal and the shaft. In this case, the 1lip section will be damaged, and
the coil spring tightening the lip section will slacken off.
In order to prevent the above occurrence, when using the AC spindle motor in
the dry state, detach the coil spring tightening the lip section and use in a
state of reduced friction between the lip and the shaft. Even when the coil
spring is detached, there will be no lessening of the dustproof effect for
sludge, casting particles, etc. :

~ Oil seal

Coil spring

\}/
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7. EXTERNAL DIMENSIONS

7.1 AC Spindle Motor Model 1S

MS screw (4)

Terminals for fan motor
FMU, FMV, FMW)

Terminals for power line

a) Flange type

(U/VIW/G)

Pulse generator connector

® Blue [@Black JO Red
PB| PA | +5V
Green [@Yellow
RB{ RA| OV
® ® [0 166.5 > 153.4
278.5 -
. 134.0 OH2] SS | OHI l&;/
B s . A .5
Air in 2
[ B T
9 o 3 7 H _
ol |® L@ o %
o > - o
el ° o
) :
o Air out
Q e,s j—
132:2 e
2. 0 _Ig.% 3
4-¢9 on 218
¢ 145

In case of shaft without key,
there is no tip tap.

(Note) 1. The output shaft should be horizontal or vertical downward in use.
2. Use hexagon bolts M8, length 20 mm or less as mounting bolts.
3. The motor in which cooling air flow direction is reversed is also available.

b) Foot mounting type

X MS screw (4)
Terminals for fan motor

Terminals for power line
U/VIW/G)

(FMU, PMV, EMW) Ii

145

mL‘

(@ Blue
P8

[@Black
PA

=4 Pulse generator connector

© Red
+5V

[@Yellow

RB

RA

oV

g
OH2

g
ss

g
OH1

118.7

166.5

153.4 .

278.5

8y

242 2

81

803, |

‘4-210

T1

i

2128.6

Ir out

100 v_‘l

s0.],

169

_318

ﬂ%_ﬂ*-—m"

oF

In case of shaft without key,

there is no tip tap.

644
s ]
2226:3% L_-

(Note) 1. The output shaft should be horizontal or vertical dowaward in use.
2. Use hexagon bolts M8, length 20 mm or less as mounting bolts,
3. The motor in which cooling air flow direction is reversed is also available.
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7.2 AC Spindle Motor Model 1.58

a) Flange type

Terminals for fan motor
(FMU, FMV, FMW)

M5 screw (4)

Terminals for power line

U/V/W/G)

i Pulse generator connector

® Blue @ Black (O Red
[ P8 | PA | +5v
L RB| RA| oV
! @ @ @
OH2| SS [ oHI 216.5 153.4
328.5
134.0 7
@
51' Airin H 7 082>
"
~
K 9 o = 0 L
] B 4 -
ol 19 '993 o3 [ ® o
g g X
7 %gg% 0 = - 8
o9 o s H Air out
1323 % 60 idhs
4-99 on 9145 368
. 812 ox
L ,
. ) _ In case of shaft without key,
2-M6 dep. 10 there is no tip tap.
228i6:3%

Oil seal

(Note) 1. The output shaft should be horizontal or vertical downward in use.
2. Use hexagon bolts M8, length 20 mm or less as mounting bolts.
3. The motor in which cooling air flow direction is reversed is also available.

b) Foot mounting type

Terminals for fan motor
(FMU, FMV, FMW)

M5 screw (4)
o SCreW )

Terminals for power line
WG

Pulse generator connector

@ Blue [@ Black|® Red
PB| PA| +BV
@ White {®Green|@Yellow
RB| RA| OV
J ® ® o
OH2| SS | OH!
134.0 216.5 153.4
+ 328.5 N
. [13/
\ -
|
)
6
o
9 §
— > o
L—-— Air out |
1
i
ol 140
219
368

(Note) 1. The 6utput shaft should be horizontal or vertical downward in use.
2. Use hexagon bolts M8, length 20 mm or less as mounting bolts,
3. The motor in which cooling air flow direction is reversed is also available.
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7.3 AC Spindie Motor Model 2S
a) Flange type

M5 screw (4)

Terminals for fan motor

Terminals for power line

(U/V/WIG)

B Pulse generator connector

(@ Blue [@Black (D Red
PB | PA | +5V
0 i Teliow
RB| RA[| OV
- ] o 173.5 153.4
134.0 oH2| ss | OHI 285.5 s
1%
' Air i N
h B> B S " H
\ —
=Ll o7 e
g o )
7 2 § 46 §
o ?3 )
b S w e
R 3 & 5 2
@ —| (<] >
[~ SR .
Air out
(¢] H ] I 3
999 L
1743 4 60 JII 38
=4 325
181 N4-¢11 on ¢ 185

Oil seal
(Note) 1. The output shaft should be horizontal or vertical downward in use.
2. Use hexagon bolts M10, length 35 mm or less as mounting bolts,
3. The motor in which cooling air flow direction is reversed is also available.
b) Foot mounting type
MS screw (4
Terminals for fan motor rew (4)
(FMU,FMV, FMW) Terminals for power line (U/V/W/G)
Pulse generator connector
@ Blue [@Black {® Red
P8 | PA| +5V
RB| RA| OV]
@ ® ]
174.5 OH2] SS | OH) 173.5 153.4
134.0 -~
__285.5 <'z7~'/
o3
Air in i
| sg. 2 LlT =
g 3 (E
§ 6 o [ g ‘j
5
° o ¥

1003 s
:~<—I
¥a

N-4-212 60 63 J'_ 112
188 .5 214

325

60

228635

(Note) 1. The output shaft should be horizontal or vertical downward in use.
2. Use hexagon bolts M10, length 20 mm or less as mounting bolts.

L 2-M6 -3
) dep.lO%

3. The motor in which cooling air flow direction is reversed is also available,
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7.4 AC Spindle Motor Model 3S
a) Flange type

MS screw (4)

Terminals for power line (U/V/W/G)
Pulse generator connector

Terminals for fan motor
(FMU, FMV, FMW)

|® Biue [@Black|® Red s
PB| PA| +5V
i reen|@ Yellow
RB} RA | OV
® ® ° 213.% 153.4
OH2[ SS | OHI Te5.5 .
ki
o s L 13 2
s | Airin H !
hO At < "
o o i
© g i) 0]
1 e 52 9
©) ??33 i 10}
o9 N o
N Slof &
': 101 sl
58 [ >
o Air out
8- It
\fio 60 .38
4
181 4911 0n¢185 25

7:8
60 e
h o] Incase of shaft without key,
™ — there is no tip tap.
3-M4 dep. RFR]

Hoene 0l seal

(Note) 1. The output shaft should be horizontal or vertical downward in use.
2. Use hexagon bolts M10, length 35 mm or less as mounting bolts.
3. The motor in which cooling air flow direction is reversed is also available.

b) Foot mounting type

M5 screw (4)

Terminals for power line (U/V/W/G)
Pulse generator connector

Terminals for fan motor
(FMU,FMV,FMW)

O Blue [2Blacki® Red

PB | PA| +8V
i teen@ Yetlow
RB| RA| OV
! ® > @
174.5 2 S5 | Ol 273.5 153.4
134.0 385.5 5
T% 922
Alrin lLI
o k- b
2 ] 5;; % )
2 5 E
kS r._g_..‘ [}
o YA s . 2
I N F o !
D A\ oo N
(=]
o [ <D QQ 8 V \l Air out
: _._‘_.< i L
56
80 5‘;0 J Nd-212 60 63 l 159 _!
188 i5 _ 3ia
425

In case of shaft without key,
there is no tip tap.

(Note) 1. The output shaft should be horizontal or vertical dowaward in use.
2. Use hexagon boits M10, length 20 mm or less as mounting bolts.
3. The motor in which cooling air flow direction is reversed is also available.
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7.5 AC Spindie Motor Model 6S
a) Flange type

NBR Bush

Terminals for

Terminals for power line @ s |@ Bick |@ Red
fan motor FMU,FMV,FMW G,U,V,W 8 PA +5Y
gl
H-<2 ® o
OHZ ss OH1
208 268 173
39 -
182
5 |<55.; 196 T
5 = .
- Alr A
3 LA 8 22
\D,
o J
™ 70 =
% I I | ] :
4
e - =
=
= Air
2 out
80 !6
4-215,002215 444
102803
s a

downward in use.

b )
3-M4, 10 deep

3-M5,dep. 10
02222

Note) 1. The output shaft should be horizontal or vertical

Ollseal

2. Use hexagon bolts M12, length 40 mm or less as

mounting bolts.

3, The motor in which cooling air flow direction is

reversed is also available.
b) Foot mounting type

NBR Bush

Terminals for -
fan motor
FMU,FMV,FMW 7|

Terminals
for power
line G,U,V,W

@ 8iue [ eiack (@D Red

Pa PA 45V

I Pulse generator
||_connector

® white [(® Green |@ Yellow|

217
214

|

SM4, 10 dee
3-M5,dep.10
01222

AB RA ov
® ® ]
OH2 S§s OH1
268 173
3% .
55 196 i .
Alr eh2s
{2A le : /
S
70 =
[ . Pl —
=
Air
out

P Ri.5

Note) 1. The output shaft should be horizontal or vertical

dovnward in use.

2. Use hexagon bolts M10, length 30 mm or less as

mounting bolts.

3. The motor in which cooling air flow directiom is
reversed is also available.
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7.6 AC Spindle Motor Model 85
a) Flange type

NBR_ Bush
Terminals for Terminals for
fan motor O[] power line ® biue |@ Beck |© fied
w [ G,U,V,W B PA +5V
I S 1 Pulse generator|® ™" (O c|® won
t .
= counnector ® ® )
3 QH2 S oH1
[}
314 - 173
442
55 242 _i
I~ S
i 322
i ; 2
= aezi
o " o
9 b
B . 43
=
sy Aira
g out
li6
490
Lio
Q| J— [=)
| C
3-M5, 10 deep
01240
Note) 1. The output shaft should be horizomtal or vertical _0Oil sea!
downward in use. ’
2. Use hexagon bolts M12, length 40 mm or less as
mounting bolts.
3. The motor in which cooling air flow direction is
reversed is also available.
b) Foot mounting type
NBR Bush
Termjnals for Terminals for
fan motor OIll| power line . [@ swe |@ sk |© Few
FMU,FMV,FMW { G,U,V,W B 23 s
. P 0 pulse gemerator ® white [® Green |@ Yeliow
connec%or. Re ] Ra | OV
& ® @ 0]
/i o OH2 ss OH1
208 314 173
182 442 -
55, 242 : ]
Agr’ j r—— @ gﬁ
& e
V]
I-—9—-|° =
. — S B
o L___ =
-
Alr
{ F7 out
110 i' 131 f
7 78 .
272
_490
110 L‘EE
I
[re
[
3-M5, 10 deep

X 03240
Note) 1. The output shaft should be horizontal or vertical
dovnward in use.
2. Use hexagon bolts M10, length 30 mm or less as
mounting bolts.
3. The motor in which cooling air flow direction is
reversed is also available.
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7.7 AC Spindle Motor Model 12S, 15S
a) Flange type

NBR Bush
Terminals for Terminals for
fan motor 1| power line D oue |@ Bk |© Aed
> s h G,U,V,W re °A +5v
HPulse generator|® Wit [© Green @ Yeiow
connector R8 Ra ov
[©] @
/Rt I J oWz | ss o1
291 173
420 T
232
) ﬁfff%jz§§;?2,¢§9§
3 B
of Y Y 9 [ o
a 2 - ) «
& 2 S 8
8 Air
out
466
Note) 1. The output shaft should be horizontal or vertical
downward in use.
2. Use hexagon bolts M12, length 45 mm or less as
mounting bolts.
3. The motor in which cooling air flow direction is
reversed is also available.
b) Foot mounting type
NBR Bush
Terminals for Terminals for
fan motor power line @ Blue |@ Black [ Red
FMU, FMV,FMW. - G,U,V,W 8 PA v
I Pulse generatox]® Wie |® e [@ velow
connector RS RA ov
® @
OH2Z 8§ OH1
291 173
420 o
. T - S | 22
Air A y ¢
faxa JL .
90 || 8
— D
of O _ §
ek — = ¥
- Alr
9| out
1 Ih—
) IiT I
108 ] 178 l
50, 259
110 466

Note) 1. The output shaft should be horizontal or vertical
downward in use.
2. Use hexagon bolts M12, length 45 mm or less as
mounting bolts. :
3. The motor in which cooling air flow direction is
reversed is also available,
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7.8 AC Spindle Motor Model 18S, 22S
a) Flange type .

D
Terminals for Terminals for |

fan motor power line (@ Blue |@ Bleck | Red
nG,U,V,W [ 23 +sv
i[ Pulse generator|® Wit @ Gren |@ Yeliow
Al connector Ag Ra ov
® e ®
OH2 £ oHl

360 210 .
514 -
302 . —!
8
| ‘°€‘;}i P
& ®
L=}
e
19 19
g g - X 8
[ gl
L ‘Q
Air
out
536
gf
3-M5, 10 deep
02245
0il sesl
Note) 1. The output shaft should be horizontal or vertical
downward in use.
2. Use hexagon bolts M12, length 45 mm or less as
mounting bolts.
3., The motor in which cooling air flow direction is
reversed is also available.
b) Foot mounting type
o T,
Terminals for (=] Terminals for
fan motor power line @ Blue |@ Black |@ Red
FMU, FMV, FMW 2 l» G,U,V,W "~ 8 Pa +sv
 Pulse generator|® wa |® Gren [@ veiow
2 A| connector L L
® ©
= o QH2 $8 oH
360 210 ,
514 N
e e 1
ir A B =
g inx JL ‘ 1 %L
%3 T
g B AEA
< ]
] | n— i
D j=]
ik I 3
o 1] |:>
Alr
out
= g
L ]
L Ii] I
[ 108 178 | l
4-215 s0f, 299 i
{0 536 -

(]e]

3-M5, 10 deep
- 01245 .
Note) 1. The output shaft should be horizontal or vertical
downward in use.
2. Use hexagon bolts M12, length 45 mm or less as
mounting bolts.
3. The motor in which cooling air flow direction is
reversed is also available.
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7.9 AC Spindle Motor Model 1S/15000 (Flange type)

Note) 1.
2
3.
4.

Note) 1.

Terminals for (4) M5 Srew

fan motor
(FMU, FMV, FMW)

‘-

Terminals for power line
UIVIWIG)

Pulse generator connector

-o@e'—

OO}

@ Bluc |@ Black|{® Red

PB | PA | sV
® White| ® Greea|@ Yel
RB RA | oV
T [] ® ]
Oz | 55 | oHt 166.5 153.4
278.5 '
134.0 L’E/
2.2
5| Alrin ok
; > %
R 5 Ir' _
g3 ®
~o  |© & oq o v
ol NG :
o 39 - g
© -1 ® - °
® .
» Air out
o [©) e, —
N
132:3 50 1gl.h JJ,
4-¢9 on 9145 even 318
arrangement required
- \
50,
4 F
The output shaft should be horizontal or vertical downward s E B
in use, .
. Use hexagon bolts M8, length 30 mm or less, as mounting bolts. E Z
The motor in which cooling air flow direction is reversed is
also available. Labyrinth
As the seal for the shaft end is a simple labyrinth type,
take care 5o that the surface of the flange is not splashed
directly with lubricating oil or the like.
7.10 AC Spindle Motor Model 25/15000 (Flange type)
Terminals for (4) M5 Screw
fan motor
(FMU, FMV, FMW) Terminals for power line
U/VIWG)
Pulse generator connector
® Dive |@ Blsck|® Red
PB | PA | +s5V
® White| @ Groen [@ Yellow|
RB ga | ov
[0} ® ]
Onz | ss | oM 173.5 i53.4
— 285.5
' g
f . 0b2
5 _-‘Alr in
—T S
_1_
] =
4 8 =
3 og =
29 D) 0
5 = ~
= n © S|
© 3 h— o >
o] Air out
. 1 ]
&) LJ
2
1742 \() 60 il 38
325
181 4911 on ¢185 even
arrangement required
60
The output shaft should be horizontal or vertical downward 3 1 4
in use. s| S
. Use hexagon boits M10, length 35 mm or less, as mounting bolts. A
. The motor in which cooling air flow direction is reversed is Labyrinth

also available.

. As the seal for the shaft end is a simple labyrinth type,

take care so that the surface of the flange is not splashed
directly with lubricating oil or the like.
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7.11 AC Spindie Motor Model 35/12000 (Flange type) .

(4) M5 Screw
Terminals for
fan motor i
Terminals for power line
(FMU, FMV, FMW) @/V/W/G) -
Pulse generator connector
A" (G [0 B[O 7
8 | PA | esv
® Whitz [ @ Green|@ Yellow|
RB RA | OV
] ® (]
o2 | ss | om 273.5 153.4
385.5 b,
134.0 ’ &’/
T —1 A2 A=)
Alr in
K 5.1 N
o -
® | I
O =1 0]
3 ]
o n o
© 3 g =
299 “
29 ~6 =
Nl Sl - — g
= 8% G ] :
® = >
Air out
o |
e L -
\% 60 i 38
' 425,
18t 411 on $185 even
arrangement required
Note) 1. The output shaft should be horizontal or vertical downward of
in use.
2. Use hexagon bolts M10, length 35 mm or less, as mounting bolts. S
3. :.I:: ;r;g;lle; ;: which cooling air flow direction is reversed is 3M4 depth 10, on ¢22‘
4. As the seal for the shaft end is a simple labyrinth type, even arrang req|
take care so that the susface of the flange is not splashed
directly with lubricating oil or the like.
7.12 AC Spindle Moter Model 65/12000 (Flange type)
" Rubber bush for
covering the
wiring holes .
Terminals for \ Tetminals for power line ® Blus | D Blacki® Red
fan motor || [l CU/VIW/G) PB | PA | sV
(FMU, FMV, FMW) 1 @ Whils | ® @ Yellow|
[L. Pulse or RB RA | ov
[] ® o
oiz | ss | omi
208 268 173
182 396 n
- , s |55 196 4L Wlﬂh.a
3 Afrin f1a B 2
B A it I 1
©-1-O O B & i
0 ~ I 2
o ¢e © Z
= i | X |——
| © % © .é _ o - 2
ol € \\& o O I = 8
g e ‘[ Air out
TR
CERC \& —
s, b
\ 2043 \% 80 16
4-915 on ¢215 even 2L 444
arrangement required
. \
T
< 1 B
o _i_o
- st L I3
Note) 1. The output shaft should be horizontal or vertical downward g —
use. RI.5 /
2. Use hexagon bolts M12, length 40 mm or less, as mounting bolts.
3. The motor in which cooling air flow direction is reversed is Labyrinth 7
also available. yrin

. As the seal for the shaft end is a simple labyrinth type,

take care so that the surface of the flange is not splashed

directly with lubricating oil or the like.
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7.13 AC Spindie Motor Model 85/8000 (Flange type)

Note)

2,
3

4.

' Rubber bush for
covering the
wiring holes Terminals fi @ Biue | @ Blacki® Red
Terminals erminals for power line ue
fan n;::i for . L UIVIWIG) PB | PA | 45V
® White|® @ Yells
(FMU, FMV, FMW) Pulse generator connector | grp RA | oV
® ® ©
onz | ss | oHl
314 173
442
|55 242 ;
= a 0.5
Airin ga 8 I -
™ ;{ & -
S J
o ©) H o
8 b
1 of
| - - 0}
d | > g
g’ Alr out
¥ H
A | —
\% L
. 110 6
4-915 on ¢215 even . 490
arrangement required
110
3 14
1. The output shaft should be horizontal or vertical downward N S
inuse. —
Use hexagon bolts M12, length 40 mm or less, as mounting bolts.
. The motor in which cooling air flow direction is reversed is -
also available. Labyri
As the seal for the shaft end is a simple labyrinth type, yrinth
take care so that the surface of the flange is not splashed
directly with lubricating oil or the like.
7.14 AC Spindle Motor Model 125/8000, 155/8000 (Flange type)
Rubber bush for
covering the
wiring holes )
. R«
Terminals for \ Terminals for power line @ Blie | B B Red
fan motor ~ L-(UIVIWIG) PBA PA | sV
(FMU, FMV, FMW) 1 ® White [® Green|@Yello
|_ Pulse generator RB RA | o0V
connector @ ® ©)
o | ss | om
291 173
420
3 5
Aicin 3417 sh & B
4 IS [ —
= <t e
e¢l & S
o &l ~ - ° S
& 9 2 §
« (m\‘ =
s J]; Air out
19 ' 41
7
4-615 on $265 even Lo 466
arrangement required

Note) 1.

The output shaft should be horizontal or vertical downwafd

in use.

also available.

. Use hexagon bolts M12, length 45 mm or less, as mounting boits.
. ‘The motor in which cooling air flow direction is reversed is

. As the seal for the shaft end is a simple labyrinth type,

take care so that the surface of the flange is not splashed

directly with lubricating oil or the like.

2162
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7.15 AC Spindle Motor Model 185/6000, 22S/6000 (Flange type)

Terminals for Terminals for power line
fan motor (U/VIW/G)

MU, FMV, ¢ cor
® FMV, FMW) \ / Pulse generator connector

@ Blue | @ Black|® Red
PB PA +5V
® White | @ Green (@ Yellow)
RB RA oy
® [€] o
OH2 S$ OH1

264 360 210
229 E
210 514
L. o5 5% 302 N
= = Aum%__.. A Y = ..
a2z ‘ 2
’500 29 J)—
© ®, 0 0 D
O O % £ ®
g8
. ® o S 5
o G ~]
O ) -~ - |
of A 8
° 8
o
©) ©
250:3
- 260 /7 _ 19 |41

1o 536

449 on $145 even
arrangement required

110

Note) 1. The output shaft should be horizontal or vertical downward
use.

2. Use hexagon bolts M12, length 45 mm or less, as mounting bolts.

3. The motor in which cooling air flow direction is reversed is
also available.

4. Asthe seal for the shaft end is a simple labyrinth type, .Lab inth
take care so that the surface of the flange is not splashed yrind
directly with lubricating oil or the like.

2162
i
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Al. AC SPINDLE SERVO UNIT S series
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1. GENERAL
The FANUC AC SPINDLE . SERVO UNIT S series fully uses the most advanced

microprocessor and power electronics technologies to provide stable and smooth
drive operation with less vibration and noise from the low speed to the
high speed. It has the functions such as regenerative braking control (Patent
pending) and electric spindle orientation control (Patent pending) to fully meet
the needs of the most advanced CNC machine tools,

2. FEATURES

1) The light and compact unit is achieved owing to the plastic case.

2) The heat radiation part is cooled by the outside air and the electric
circuit in the magnetics cabinet can be completely closed resulting in
higher reliability.

3) Adoption of a custom LSI and a hlgh—performance processor enhances the motor
control performance and flexibility.

4) The rigid tapping process involving synchronous feed of the spindle and the
Z axis in the machining center is possible.

5) Power~saving (energy-saving) design
The spindle servo unit is designed for energy-saving to obtain high power
with a small current owing to the unique power factor improvement design in
the input part.

6) Regenerative braking is possible. (Model 6S - 228)

The unique driving method (patent pending) allows the motor to serve as a
generator during AC spindle motor deceleration so as to return energy to the
power source.

7) Low noise drive
The unique driving method (patent pending) reduces noises, even if the AC
spindle motor is operated at low speed.

8) Smooth low-speed rotation
The unique driving method (patent pending) assures very smooth rotation down
to low speed.

9) Electric spindle orientation control is applicable (optiomn).

Since the spindle orientation can be done pure-electrically, the mechanical
section is simplified, and the machine spindle can be composed with high
reliability and largely reduced orientation time. :

10) The load detection signal function is newly added. This function is used to
detect the load status of the machine tool spindle. If the load is larger
than the specified load, the contact signal is used to reduce the feed motor
speed for moving the table and the cutting load, thus preventing the tools
from being damaged.
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3. CONFIGURATION AND ORDER SPECIFICATION DRAWING NUMBER

3.1 Models 1S - 3S

The AC spindle servo unit S series (Models .1S, 1.5S, 2S and 3S) consist of the
following units and components.

1) Spindle control unit (Basic)

2) Resistor unit (Basic)

3) Fuse (spare) ‘ (Basic)

4) Connector (for conmnection) (Basic)

5) AC line filter (Basic option) * If no power transformer
is used, specify
accordingly

6) Spindle orientation control circuit (Option)

7) Power transformer (Option)

AC spindle servo unit
«——~-» PMC -~ Spindle control unit AC
sequence spindle ]
CNC circuit motor
Resistor unit
Fuse Connector
| 7
: Fan motor : """""""""""""""""""""""
_______ - - : - -
l(—N ote 2) !——Spmdle orientation control_]l
: L_circuit _ _ __]
4 A
200/220/230 VAC }
3-phase power | | }
___——.-—: | AC line filter ;
L [~ 77 1 No-fuse
No-fuse { : breaker
breaker L_}___, (Note 1)
- - ——
380/415/460 VAC -

_—————————— e S ——————»  Power transformer 1

: Basic or basic option
—-—-— 3 Option
——————— : To be provided by MIB

Note 1) MIB to provide an overcurrent protector with a proper capacity such as a

no-fuse breaker to the input power circuit of the AC spindle servo unit
S series.,

Note 2) Cool the spindle control and resistor units using a fan motor with
specified flow.
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3.2 Models 6S - 228
The AC spindle servo unit S series (Models 6S, 8S, 125, 155, 18S and 22S) consist
of the following units and components,

1) Spindle control unit (Basic)
2) Fuse (Spare) (Basic)
3) Comnector (for connection) (Basic)
4) Spindle orientation control circuit (Option)
5) Speed gain switching circuit (Option)
6) Power transformer (Option)
7) Unit adaptor (Option)

AC spindle servo unit

-——" PMC » | Spindle control unit AC
sequence spindle
CNC circuit motor ]
Fuse Connector

Spindle orientation control !
circuit |

— -
1 Fan motor |
[ |

(Note 2) i Speed gain switching circuit '

—-

+ Unit adaptor i
A ?
3-phase power .200/220/230 VAC | i
° — ] |
Lo r==—1 No-fuse
No-fuse ; ! breaker
breaker | Note 1
. . (Note 1) L_E_l( ote 1)
380/415/460 VAC —————L— —
______________________________ ’! Power transformer !
e e — e —
-t Basic
- : Option

---=--=--1: To be provided by MTB

Note 1) MTB to provide an overcurrent protector with a proper capacity such as a
no-fuse breaker to the input power circuit of the AC spindle servo unit
S series,

Note 2) Provide a fan motor to cool the spindle control unit, When the unit
adaptor is used, however, it is not necessary to provide the fan motor.
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3.3 Order Specification Drawing Number

3.3.1 Models 1S - 3S, Model 1Sl1'5000, Modei 2S/15000 (high-speed model)

Classifi- Nomenclature Spec. Dwg. No. Remarks
cation
Spindle control unit|A06B-6059-H002#H501|External heat radiation
for Model 1S type, 8000 rpm
Spindle control unit|{A06B-6059-H002#H508] External heat radiation
for Model 1.5S8 type, 8000 rpm
Spindle control unit|A06B-6059-H002#H502|External heat radiation
for Model 25§ type, 8000 rpm
Basic
Spindle control unit|A06B-6059-H002#H503|External heat radiation
for Model 3§ type, 8000 rpm
Spindle control unit|{A06B-6059-HO02#H509|External heat radiation
for Model 15/15000 type, 15000 rpm
Spindle control unit|A06B-6059-H002#H505| External heat radiation
for Model 25/15000 : type, 15000 rpm
Connectors A06B-6059-K101 Soldered type
AO06B~6059-K102 Crimped type
Basic . . AQ06B-6052-K050 15Q
Resistor units
See 4.2.2
A06B-6052-K051 302 x 2 pieces
Fuse A06B-6059-K003
Basic AC line filter A81L-0001-0083/3C |Specify if power transformer]
Option is not provided.
Option Power transformer A063-6052-J001 Primary line AC380/415/460V

Secondary line AC 200V

(*#1) For optional orientation, refer to the items related to spindle orientation
in Part V.
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3.3.2 Models 6S - 228, Modeis 3S/12000 - 22S/6000 (high-speed model)

Classifi- Nomenclature Spec. Dwg. No. Remarks
cation
Spindle control unit|A06B-6059-H206#H511|External heat radiation
for Model 6S type, 6000 rpm
, . |A06B-6059-H208#H512|External heat radiation
Spindle control unit tvoe. 4500 rom
for Model 8S IPes P
A06B-6059-H208#H513|External heat radiatiomn
type, 6000 rpm
. . |A06B-6059-H212#H514|External heat radiation
Spindle control unit tvpe. 4500 Tom
for Model 125 ypes P
AO6B-6059-H212#H515|External heat radiation
type, 6000 rpm
s .. |{A06B-6059-H215#H516|External heat radiation
Spindle control unit tvpe. 4500 rom
for Model 158 yPe, P
A06B-6059-H215#H517 | External heat radiation
type, 6000 rpm
Spindle control unit|A06B-6059-H218#H518| External heat radiation
Basic for Model 18S type, 4500 rpm

Spindle control unit

for Model 228

A06B-6059~-H222#H520

External heat radiation
type, 4500 rpm

Spindle control unit
for Model 35/12000

A06B-6059-H206#H533

External radiation type,
12000 rpm

Spindle control unit
for Model 6S5/12000

A06B-6059-H208#H534

External radiation
12000 rpm

type,

Spindle control unit
for Model 8S/8000

A06B-6059-H212#H535

External radiation

8000 rpm

type,

"Spindle control unit

for Model 12S/8000

A06B-6059-H212#H536

External radiation

8000 rpm

type,

Spindle control unit
for Model 155/8000

A06B~6059-H215#H537

External radiation

8000 rpm

type,

Spindle control umnit
for Model 18S/6000

A06B~-6059-H218#H519

External radiation

6000 rpm

type,

Spindle control unit
for Model 225/6000

A06B-6059-H222#H521

External radiation

6000 rpm

type,
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Classifi- Nomenclature Spec. Dwg. No. Remarks
cation
Connectors A06B~-6059-K103 Soldered type
A06B~6059-K104 Crimped type
Basic A06B-6059-K012 For Model 6S - Model 128,
35/12000 - 12s5/8000, 8VH
Fuse
A06B-6059-K022 For Model 155 - Model 225,
158/8000 - 225/6000, 12VH
Option Speed gain switchingl A06B-6059-3700
circuit
Power transformer AQ6B-6044-J006 For Models Primary 380V
6S, 8S, line 415V
3s/12000, 460V
85/8000
Secondary
AO6B-6044-3007 For Models line 200v
128, 158,
125/8000,
Option 158/8000,
8VH, 12VH
A06B-6044~J010 For Models
188, 22s,
185/6000,
225/6000

Unit adaptor

A06B~6059-K031

For Models 6S - 128,
35/12000 - 125/8000, 8VH

A06B~6059~K032

For Models 155 ~ 228,
158/8000 - 22S5/6000, 12VH

(*¥1) For optional orientation, refer to the items related to spindle orientation
in Part V.
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4. SPECIFICATIONS AND FUNCTIONS

4.1 Specifications

(1) AC spindle servo unit S series

Model 1s 1.58 | 25 | 38 6S 8S 125 158 188 228
Item
30-min. rated power 4 7 7 9 12 17 22 26 32 37
source capacity
Power source (*1) AC200V/220V/230V +10%, -~157 50/60Hz 1Hz
Main circuit system Transistor PWM inverter
Feed back system Velocity feed back by pulse generator
Braking system Regenerative braking Regenerative braking
(Regenerative energy (Resistance discharge) (Power regeneration)
processing system)
Input command voltage DC + 10V (Max. speed) - OV (Stop)
Speed control range 80 -~ 8000 45 - 6000 45 - 4500 (1:100) 45 - 4500
(Speed ratio) rpm (1:100) (1:133) 45 - 6000 (1:133) (1:100)

Speed variation

Less than 0.17 of the maximum speed (Load variation

10 - 100%2)

Ambient temperature
(*¥3)

0 - 55°C

(*1) If the power voltage is other than specified herein, a transformer is

. needed.
(%2)

When designing the serve unit housing,

fin section referring to Chapter 7 "COOLING" in this manual.

(*#*3) In Model 12S and Model 228,
the unit.
o
=
g % 777
Ef
020 F
-5:10—/
s |/ >
SRY
v v /S ¥ %4 1

o

«
=3

N
o

time (min.)
N

Continuous operating

v _ /L %4 P 1

o

o

10 20 30

) " 40 50 60
Ambient temperature (°C)

o

Thermally limited continuous
operating time of Model 12S
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10 20 30 40 50 60

Ambient temperature (°C)

Thermally limited continuous
operating time of Model 225

It is needed to cool forcibly the radiator fin section of the servo unit.
prepare a cooling fan and give
careful consideration to the forced air cooling structure of the radiator

the continuous operating time of the motor at
30-min. rated output is determined as follows by the thermal limitation of




(2) AC spindle servo unit S series (high-speed model)

Model | 18/ 2s/ 38/ 6S/ 8s/ 128/ 158/ 18s/ 228/
Item 15000 | 15000 | 12000 | 12000 | 8000 | 8000 8000 6000 6000
30-min. rated power source 4 7 9 12 17 22 25 32 37
capacity kVA
Power source (*1) AC200/220/230V, +10%, -15%; 50/60Hz+1Hz
Main circuit system Transistor PWM inverter
Feed back system Velocity feed back by pulse generator
Braking system Regenerative Regenerative braking
braking (Power regeneration)
(Resistance
discharge)
Input command voltage +10V DC {at maximum speed) to OV (while stopping)
Velocity control range 150 - |150 - {120 - (120 = 80 - 8000 rpm 60 - 6000 rpm
15000 |15000 |12000 |12000 (Speed ratio 1:100) (Speed ratio
rpm ) 1:100)
(Speed
ratio
1:100)
Speed variation Less than 0.1% of the maximum speed in the load variation range from
10 to 100%
Ambient temperature (*3) 0 - 55°C

(*1) A transformer is needed when the power voltage is other than specified
herein.

(*#2) It is needed to cool forcibly the radiator fin section of the servo umnit.
When designing the servo unit housing, prepare a cooling fan and give
careful consideration to the forced air cooling structure of the radiator
fin section referring to Chapter 7 "COOLING" in this manual.

(*3) In models 125/8000 and 22S/6000, the continuous operating time of the motor
at 30-min. rated output is determined as follows by the thermal limitation
of the unit.

¥ ¥
T w0 g
2 e 8 VT
i i
on20 F 14
15 s
ety Aol
8- EE |/
8% [ 7 8% [
Lt ot s 2 s [ WL Sl s s L
0 10 20 39 40 50 60 0 10 20 30 40 50 60
Ambient téinperature CoO Ambient temperature (°C)
Thermally limited continuous Thermally limited continuous
operating time of Model 125/8000 operating time of Model 225/6000
P del | ,
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4.2 Major Component Functions and Application

4.2.1 Spindle control unit

The spindle control unit rectifies three-phase AC input, and converts it into DC
so as to perform the velocity control of the AC spindle motor through transistor

PWM inverter.

The spindle control unit is provided with a protective and fault detection
AC spindle

function as shown in (1) for the purpose of protecting machine,

motor, and AC spindle servo unit, if trouble has occurred.
auxiliary function as shown in (2) for monitoring the operating conditions of

the spindle.

It also provides an

(1) Protective and fault detection functions
(1)-1 Spindle Control Unit for Models 1S - 3S
Item Description Display

Motor overheat An alarm occurs when the internal temperature | AL-01

detection of AC spindle motor and power circuit heat
radiator temperature abnormally increase.

Excessive velocity An alarm occurs when the AC spindle motor AL-02

deviation detection speed is largely deviated from the commanded
speed due to an overload, etc.

Detection of An alarm is generated when current flows in AL-03

discharge circuit the regenerative resistor unit for longer

abnormality than a certain time.

Overspeed detection If the AC spindle motor speed exceeds 110 to | AL-06
1157 of the rated maximum speed, an alarm AL-07
occurs,

Overvoltage detection { If the AC input power circuit voltage exceeds | AL-08
the rated voltage range, an alarm occurs.

Undervoltage If the control power voltage abnormally AL-~10

detection drops, an alarm occurs.

Main circuit If the main circuit voltage abnormally rises, | AL-1l

overvoltage detection | an alarm is emitted.

Main circuit over- If an abnormally large current runs through AL-12

current detection the main circuit, an alarm occurs.

Abnormal arithmetic An alarm occurs when any abnormality of the AL-16 -

circuit detection arithmetic circuit or its peripheral parts is |23

detected.

Abnormal ROM
detection

An alarm occurs when ROM is found abnormal.
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(1)-2 Models 6S - 225§

Item Description Display

Motor overheat Alarm is emitted when the temperature inside | AL-01

detection the AC spindle motor rises abnormally.

Excessive velocity Alarm is emitted when the AC spindle motor AL-02

deviation detection speed tremendously deviates from the command
speed due to reasons such as overload.

Detection of melted The melting of +24V fuse in the control power | AL-03

control power circuit | section is detected.

fuse

Detection of lost Alarm is emitted when any of the input power | AL-04

input power phase phases are lost.

Overspeed detection Alarm is emitted when the AC spindle motor AL-06
speed exceeds 110 to 1157 of the rated AL~-0Q7
maximum speed.

Overvoltage detection | ALarm is emitted when the AC input power AL~-(08
voltage exceeds the rated voltage range.

Detection of main Alarm is emitted when the temperature of AL-09

circuit overheating power circuit heat radiator rises abnormally.

Undervoltage Alarm is emitted when the control power AL-10

detection voltage drops abnormally.

Main circuit over- Alarm is emitted when the main circuit AL-11

voltage detection voltage rises abnormally.

Main circuit over- Alarm is emitted when abnormally large AL-12

current detection current runs through the main circuit.

Abnormal arithmetic Alarm is emitted when any abnormality is AL-13

circuit detection detected in the arithmetic circuit and its 16 - 23
peripheral circuits.

Abnormal ROM Alarm is emitted when any abnormality is A

ditection found in ROM.

Abnormality of option | Alarm is emitted when option circuits or. AL-15

circuits

connection to the option circuits become
abnormal.
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(2) Auxiliary functions
The AC spindle control unit provides the following auxiliary functions.

Auxiliary functions

Description

Loadmeter output

The 10-VDC meter (one-sided deflection type) is
connectable.

Speedometer output

The 10-VDC meter (one-sided deflection type) is
connectable,

Zero-speed signal
output

Spindle motor stop can be confirmed.

Speed reach signal
output

This signal indicates that the spindle motor has reached
the commanded speed.

Override

Overriding the command speed (auto) is possible.
(Model 6S - 225)

Speed detection
signal output

The speed can be detected to confirm if it is below a
certain speed such as the clutch change speed and gear
change speed. ‘

Torque limit

This serves to reduce the output torque of the spindle
motor for rotation temporarily at small torque.

Display of motor rpm

Actual motor rpm is displayed in five digits, seven
segments.

Selection of output
limit pattern

Various kinds of output limit patterns can be selected

with setting of parameter.

. No output limit is made.

. Output limit is made only at acceleration/:
deceleration.

. Output limit is made at stable rotation.

. Output limit is effected for all operation ranges.

Divide the maximum output by 100 for setting.

Selection of rigid
tapping mode

“Response characteristics for rigid tapping can be

selected by the setting of parameter and input of contact
signal.

Load detection
signal output

When the load value exceeds the value set by parameter,
the contact signal is output.
Divide the maximum output by 100 for setting.
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4.2.2 Resistor unit (Models 1S - 3S)

On

AC spindle servo unit models 1S to 3S, the regenerative energy which

accompanies motor deceleration is expended by resistors. The following items
should be noted when using the resistor unit.
(1) When choosing the motor and resistor unit, choose a resistor unit with a

(2)

(3)

(4)

capacity which suits the load and run cycle time. Overheating will occur if

an inappropriate resistor unit is used. Refer to item 4.2.3 for selection,

The following items can also cause overheating, so caution is advised.

. Overheating is 1likely to occur, if the balance difference between the
different phases of the input power source is 127 or greater, and
especially if the voltage between the U~V phases is lower than that
between the V-W or W-U phases. If this is the case, reconnect so that the
U~V phase voltage will be the highest, as a temporary measure,

. If one end (unit terminal T2-2 side) of the resistor is grounded.

. If the unit is damaged and a fault exists in the control circuit, power
transistor, etc.

When designing the mounting for the resistor unit, make sure the resistors
that comprise this unit are cooled properly. Also provide adequate air
ventilation.
When there is an abnormality, such as overloading, the thermostat on the
resistor is activated. However, the unit is allowed to be heated up to the
operating temperature (about 130°C). (The specified temperature for
activation of the thermostat is 120 +6°C.) If there are any vinyl coated
wires nearby, there is a possibility that they will melt. There is a strong
chance that the covering for the power line of the power source (AC 200V)
might melt, in particular, and a short circuit accident can occur. When
wiring, make sure that the cables don't touch the resistor unit case, with
these precautions in mind.

Connect so that the thermostat, upon activation, will send an emergency stop

signal (ESP) to the spindle amp via the power sequence circuit. (See figure

below.)

Power sequence circuit . * AC spindle servo unit
Emergency stop signal
(B contact) Receiver
ESP1 | CN1(47)
—O0—0 O
ESP J
#
% 1 ESP2 | CN1(48)
% T ' l
7 ov
¢
i
¢
g
2]
] Resistor unit
Detects abnormal O —( QH ) | v
temperatures in the Thermostat
resistor unit and & ’
opens the ESP TH(2
contact. err ([\ H@) 1

The figure above applies when there is one resistor unit.



4.2.3 Resistor unit selection standard

For models 1S, 1.5S, 28 and 3S, energy during motor deceleration (regenerative
operation) is consumed in the resistor unit. Heating of this resistor unit
changes, depending on the motor type, operating speed rpm, load inertia and
continuously repeated cycle (duty cycle). The resistor unit includes two types:
one type uses one resistor of 1 kW 15 Q, and another type uses two resistors of
1 kW 30 @ in parallel. Selection method between these two types is described
below.

Deceleration

In the continuously repeated operation illustrated above, assuming the operating
2 .
speed rpm to N (rpm), motor rotor inertia to be Jm (kg.m.s” ) and spindle motor

shaft converted load inertia to be JL (kg.m.sz), the allowable duty cycle times

Dtl’ th are found as follows:

When one resistor 15 Q is used:

D, = 179.2 x (Jm + J) x N x 1070 (820) wuvennenniunennneninsonneneanes (D)
When two resistors 30 Q are used in parallel:

th = 89.6 x (Jm + JL) x N2 X 10_6 (SEC)  vevevoroeosonanovossencannseasenns (2)
When four resistors 15 Q are used in serial:

Dt3 = 44.8 x (Jm + JL) x N2 x 10—6 (SEC)  tiveeevseneonconessoessnsssesenes (3)

The results of the calculation in the case of the resistor unit (1) regarding
each motor model are shown in the figures 1 - 4 in the following page.
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20

Cycle time (S)

10

“Can be used”

“Cannot be used”

0.0012
kg.m.s?

0.0006
kg .m.s?

Motor unit
(JL=0)
1

30

20

Cycle time (S)

4 8 N

X 1000 rpm
Motor speed

Fig. 1 Model 18

JL=
0.0016
kg.m.s?

“Can be used”
“Cannot be used”

0.0008
kg.m.s?

Motor unit

(JL=0)

Note)

4 8 N

X 1000rpm
Motor speed

Fig. 3 Modsel 28

Explanation of the figures:

Cycle time (S) -

Dt

Cycle time (8S)

30+

20

30

20r

JL -
0.0024
kg.m.s?
“Can be used”

“Cannot be used”
0.0016
kg .m. s2

0.0008
kg.m.s?

Motor unit
(Jp=10)
1 !
4 8 N
X 1000 rpm
Motor speed

Fig. 2 Model 1.58

“Can be used”

“Cannot be used”
0.0015
kg .m.s?

Motor unit

(JLZO)

2 4 N

X 1000 rpm
Motor speed P

Fig. 4 Model 3S

1) Operation duty cycle time in the upper side of the curve corresponding
to motor axis conversion load inertia can be used, but cannot be used
in the lower side due to overheating of the resistor.

2)
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In the case of resistor unit (2), the cycle time of figures 1 - 4 is
1/2.
In the case of resistor unit (3), the cycle time of figures 1 - 4 is
1/4.



[Example]
The following table shows motor axis conversion load inertia of the spindle,
which is permissible when repetition is conducted at the maximum operating speed .

when the permissible duty cycle is 30 secs.

. Permissible motor axis conversion
Motor Maximum X .
No Model name rotor operating Load inertia
: . 1 d Resistor Resistor (30 9,
inertia | spee (15 9, 1) 2 in parallel)
1 1s 0.0003 8000 0.00231 0.00493
2 1.58 0.0004 8000 0.00221 0.00483
3 28 0.0008 8000 0.00181 0.00443
4 38 0.0015 6000 0.00315 0.00780

Duty cycle limitation with 2 discharge resistors

Cooling structure

As shown in the diagram below, configure the equipment with a duct structure so

that the surface of the resistor is subjected to intense cooling.

and mounting fittings are to be provided by the user.

One resistor used (example)

Direction of

The fan motor

Two resistors used (example)

air draft Direction of air draft
M f } f Required cooling air speed . ’ f ] * _F
Terminal - 2m/ sec = -
Resistor ,Resistor Resistor
Mounting
. v | Titting O b [
1 : '
| |
Thermostat : : :
R I | J Lo e

Note) It is not necessary to cool the surface retaining the thermostat.
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4.2.4 Types of connectors
Connectors for the connector cable side are built into the control print board

of the AC spindle servo unit, and they are therefore, specified together.

In

addition, the speed feedback signal cable connector is provided with the motor.
The following types of connectors are included for each model of AC spindle

servo unit.

(1) For Models 1S - 3§
Connector
specifications; Order drawing number
Applica~ | FANUC specification Remarks
tion drawing number AQ6B-6059~K101 A06B=6059-K102
' X
(manufacturer's (Type with (Crimp type)
model) solder) imp typ
CN1 A63L-0001-0134/01 1 Connector with
(MR-50LFH) cover (50 pins,
female)
A63L-0001-0134/21 1
(MRP-50LF01)
CN2 A63L~-0001-0134/02 1 Connector with
(MR-20LFH) cover (20 pins,
female)
A63L-0001-0134/22 1
(MRP-20LF01)
(2) For Models 6S - 228
Connector
specifications; Order drawing number
Applica~ | FANUC specification ' Remarks
tion drawing number A06B-6059-K103
(manufacturer's (Type with A06§_6059-K104
model) solder) (Crimp type)
CN1 A63L-0001-0134/01 1 Connector with
(MR-50LFH) cover (50 pins,
female)
A63L-0001-0134/21 1
(MRP-50LFO01)
CN2 A63L-0001-0134/02 1 Connector with
(MR-20LFH) cover (20 pins,
female)
A63L-0001-0134/22 1
(MRP-20LFO1)
CN3 A63L-0001-0134/12 1 Connector with
{MR~20LMH) cover (20 pins,
male)
A63L-0001~-0134/32 1
(MRP-20LMO1)
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(3) Structure

MR-50FH (MRP-50F01)
MR-20FH (MRP-20F01)

MR-20MH (MRP-20M01) Body

Specifications shown in parentheses are for crimp type terminal.

Soldered/crimp-style
terminal

MR-50L (MR-50L)
MR-20L (MR-20L)
Cover MR-20L (MR-20L)

\ ~

Connector with cover

MR-50LFH (MRP-50LFO01)
MR-20LFH (MRP-20LF01)
MR-20LMH (MRP-20LMO1)

(4) Terminal Configuration

Use Terminal configuration Specifications
For CNI MR-50FH
(MRP-50F01)
(50-core female)
For CN3 MR~-20MH
({i} SQPS &ﬁﬁ&)ﬁ,g & (MRP-20MO1)
I Z
<>a%‘.acu.vganzol:sQ 8 (20-core male)
1 3 4 5 6 7
For CN2 4 MR-20FH
R RR IR (MRP-20F01)
e8RS § (20-core female)
SO o0 S
L 14 15 16 17 18 19 20

Above figures are viewed from solder/crimp side.

are for crimp type.

(5) Outer diameter of compatible cable

Connector specifications

OQuter diameter of cable

MR-50LFH
MRP-50LFO01

Max., ¢16 mm

MR~20LFH
MRP-20LFO1
MR-20LMH
MRP-20LMO1

Max. 410 mm
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4.25 Fuse

Spare fuses are not attached to the AC spindle servo unit. Order more than one
set of spare fuses for stock, Following fuses and parts are applied to each
model of AC servo unit.

Order specification
Name Specifications
1S - 38 6S - 128 158 - 228
FANUC Spec. Dwg. No.| ,ncp 6059-K003| AO6B-6059-K012| AO6B—-6059-K022

Fuse (54) A60L-0001-0031/5A - ' 3 3
Alarm fuse A60L~-0001-0046/3.2 - 1 1
(3.24)

Alarm fuse | A60L-0001-0046/1.0 - 1 1
(1.04)

Fuse (3.2A) | A60L~0001-0175/3.2A 1 - -
Fuse (1.0A) | A60L-0001-0175/1.0A 2 2 2
Fuse (0.3A) | A60L-0001-0175/0.3A 3 3 3
Surge A50L-2001-0155/ - 1 1
absorber 20Db431 -

4.2.6 Spindle orientation controi circuit (option)
Refer to chapter "Spindle orientation”.

4.2.7 Speed gain switching circuit (option for Models 6S - 225)
Refer to chapter '"Speed Gain Switching Circuit".

4.2.8 Power transformer (option}

When the input power voltage is out of range of 200 through 230 VAC, the power
transformer is required. '
Provide the transformer with the following specifications by the customer.

(1) Specifications

Model 15 {1.58 |25 | 3s | 6s | 8s | 125|155 | 185 | 225
Item
Rated capacity | 30-minute 4 7 7 9 |12 | 17 | 22 |26 |32 |37
(kVA)
Continuous 3 3 4 7 9 12 17 22 26 31

Secondary current (30-minute) 12 21 91 26 35 48 62 79 88 105

(&)
Secondary tap output voltage ' 200 Vv
Secondary voltage
. 5%
regulation
t
Secondary tap voltage +37

deviation —
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(2) FANUC power transformer specifications (Option)

The following five power transformers are available.

according to the 30-minute rated power capacity.

Select the servo unit

Item

18 ' 1.58 l 28 , 35

68 [ 88

128 158

188 228

Order specification

A06B-6052-J001

A06B~6044-J006

A06B~6044~J007

AQ06B-6044~-J010

Specification A80L-0001-0496 A80L-0001-0313 | A80L-0001-0314 | A80L-0001-0352
Rated capacity | 30-minute 10 kva 20 kVA 30 kVA 45 kVA
Continuous 7 kVvA 15 kVA 26 kVA 40 kVA

Rated primary voltage

380/415/460 VAC +107.-15Z, 230

transformer)

V +10% -15%, 50/60 Hz +l Hz 34
(Secondary side is used for auto

Rated primary current
(continuous)

11A (at 380V)
10A (at 415V)
94 (at 460V)

23A (at 380V)
21A (at 415V)
19A (at 460V)

404 (at -380V)
36A (at 415V)
334 (at 460V)

61A (at 380V)
56A (at 415V)
51A (at 460V)

~

Rated secondary voltage 200 VAC
Rated secondary current 20 A 43 A 74 A 115 A
(continuous)
Secondary voltage regulation 57
Secondary voltage deviation +3%
Connection Star-star connection
Insulation - Class H (Max. temperature 180°C)
Ambient temperature 0 - 45°C
Allowable temperature 135°C
rise of transformer
Humidity Max. 95%RH
Typé All transformers are dry-type and self-cooling
Dielectric voltage 2000 VAC, one minute
Weight Max. 61 kg Max. 115 kg. Max. 165 kg Max. 260 kg
External dimensions Fig. 8.1.12 Fig. 8.1.13 Fig. 8.1.14 Fig. 8.1.15
Connection

R3 460V SHIELD 230V R4

R2 200V

R1 v

0O (Newtral)

f
|
|
|
T1 !
T2 }
T3 1

81

82

83

(Secondary)
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(3) Secondary output voltage

260—

Voltage deviation (approx. 10V) at
load deviation (0—100%) of 3;6)VAC

250 tap

§.’9 " 415VAC tap 460VAC tap
s PR —_——
._g. 220VAC’
= +10%
2 220 —15%
= -
o
g 200 200VAC
-g +10%
§ 180 _% T 1T """ :1-5—%_
1604
Q Q
2 g ¢ g ¥ 9
2 > = > 2 >
o 8 =2 g 2 2
L] < L < ~+ 3
45— L i I L
320 360 400 440 480 520 560

AC input voltage (V)

(4) Selection of Power Tap

Connect the transformer to the taps given in the follow1ng table according to

AC input voltages.

Nominal input voltage Taps used
380 VAC +10%, -15% R1, S1, T1, G (380 V)
400 VAC +107%, -15% Rl, S1, T1, G (380 V)
415 VAC +10%, -15% R2, S2, T2, G (415 V)
440 VAC +10%, -15Z% R2, 82, T2, G (415 V)
460 VAC +10%, -157% R3, 83, T3, G (460 V)
480 VAC +10%, -15% R3, S3, T3, G (460 V)

(5) Cautions on use of transformer

(a) When mounting the transformer in a cablnet, separate it so as not to

give a thermal influence to an other unit.

(b) When mounting the transformer outside, be careful not to directly expose

it to cutting chips and cutting oil slash.
(¢) If the transformer may fall, mount it with bolts, etc.
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4.2.9 Unit adapter (option only for models 6S - 22S)

This wunit is applied. to the servo unit models 65 to 225 with the inner
ventilation type. When this stay is mounted the maximum depth is 319 mm for .
models 6S - 125 and 315 mm for models 158 ~ 22S. For details, refer to Chapter
8 "External Dimensions and Maintenance Area'.
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5. INSTALLATION

5.1 Environmental Conditions

Install the AC spindle servo unit in a place which meets the following

environmental conditions,

5.1.1 Ambient temperature
Ambient temperature of the unit 0 to 55°C
Ambient temperature of the storage cabient 0 to 45°C

5.1.2 Humidity
Normally 95% RH or below, and condensation~-free

5.1.3 Vibration .
In operation Below 0.5G

5.1.4 Atmosphere

No corrosive or conductive mists or drops should deposit directly on the

electronic circuits,

5.2 Input Power and Grounding
(1) Input power

* Nominal voltage rating: 200/220/230 VAC
Allowable voltage deviation: -157% -~ +107
Power frequency: 50/60 Hz
Allowable frequency deviation: +1 Hz

O ¥ %

should be less than 77.

Since the AC spindle servo unit (Model 6S -~ Model 228) employs

Power impedance: Voltage deviation due to load (30 min. rating x 1.2)

a

regenerative energy system in which motor rotating energy during motor
deceleration is regenerated as shop power source by means of a transistor

inverter, large power impedance may cause the following vestrictions
influences., So, care should be exercised when using transformers
relatively small capacity or relatively long cables.

* Method to check power impedance

R U
S AC

spindle
T servo unit w

G G

AC
spindle
motor

AC power supply

ACvoltmeter{ E

B=El x 100 < 7(2)

where,

E.: Voltage at motor stop

E.: Voltage during motor acceleratlon or voltage immediately before the
start of speed reduction with the application of load.

- 62 -

or
of



(2)

(3

* Power supply unbalance: The range of voltage fluctuation between each

phase of a 3-phase power supply is the rated voltage +57% or less.

Install a breaker having an adequate voltage capacity for protection in ‘

the input section of the AC spindle servo unit.

* Input power supply power factor at AC spindle motor drive is 0.9 or more.
When the AC spindle motor provides most of the power for the entire
machine, a low voltage phase advancing condensor must be installed.

* Alarm No. 4 may light up in response to input power supply open phase and
momentary power failure, (Models 6S - 228).

* Leakage current at AC spindle motor drive
As the drive circuit uses a transistor-pulse duration modulation control
system, high-frequency leakage current components flow to the earth via
the spindle motor and connecting cables. However, for cables of 50 m or
less in length, the 50/60 Hz leakage current is equal to or less than the
non-operating current (15 mA) of the general high-sensitivity, high-speed
earth leakage breaker. :

* Radio noise
As the drive circuit uses a pulse duration modulation control system,
high~frequency current when switching over the transistor may cause
generation of noise if a radio is installed close to the AC spindle motor
and the drive circuit.

The noise will have an effect on AM radio, but not on FM radio or TV.

Consider the following items as measures related to mounting and machinery

installation in order to minimize radio noise.

(a) Install. the AC spindle servo unit in a metal cabinet.

(b) Run the connection cable which exists between the AC spindle servo
unit and the AC spindle motor, through a metal duct and earth the
duct,

(c) Make connections between the terminals of the AC spindle servo unit
and the AC spindle motor (the G terminals of each wunit) as
specifications. ’

Ground

Be sure to ground cables shown below.

* Ground cable of input power supply

* Ground cable of an AC spindle servo unit and motor

Installation of an AC line filter

Whenever using the the AC spindle servo unit models 1S - 3S without a power

supply transformer, be sure to install an AC line filter.

*

AC200V
§ . AC spindle
230V servo unit
AC380V supply ]
§ transformer
480V =) -
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6. UNIT CALORIFIC VALUE

6.1 Calorific Value of the AC Spindle Servo Unit

128
28, 6S 8s 85/8000 158, 18S, 228,
Model 1S |1.58|1s/15000, (35S |3S/12000,]6S/12000, 125/8006 155/8000, |18S/6000, | 225/6000,
25/15000 8P, 12P |15P 18P svu’ 22P, 12VH|30P 40P
3
Caloric value
at continuous i o0l 2g0| 310  [340| 420 500 660 840 1050 1250
rated output
[wl
)
53
) 0
2 / 7 7 77
=
§20 4
E 4
9210 §
2 r . 7
g o ARV A4 Y /£ v/ Lo
. 0 10 20 30 40 50 60

Ambient temperature (°C)

Thermally limited period of continuous use of the servo unit (Model 128)

E

E’30

§ /////

3

gzo—/

£V

810

L

o

2 4

T o L /S S L S 1
e I 10 20 30 40 50 60

Ambient temperature (°C)

Thermally limited period of continuous use of the servo unit (Model 228)
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7. COOLING S

The AC spindle servo unit S series employs the structure of external cooling for
the radiator of the power circuit., It is required to consider forced-air .
cooling for cooling the radiator of the power circuit. The cooling fan
necessary for forced-air cooling is provided by the MTB,

* The AC spindle servo unit S series does not employ the built-in fan.

* If the unit is not cooled properly, an overheat alarm or a problem may occur.

7.1 AC Spindle Servo Unit

Cool the radiator of the AC spindle servo unit using wind in accordance with the
undermentioned figure and with wind shown in Table 7.1, which can radiate 70% of
the carolic value.

Table 7.1 -Cooling the AC spindle servo unit

s - 33 6s - 128, 155 - 228,
Model 2 35/12000 - 125/8000, 158/8000 - 225/6000,
18/15000, 25/15000 | 55" _"1gp gy 22P - 30P, 12VH
Wind speed More than 2 m/sec More than 3 m/sec More than 3.5 m/sec
Models 1S - 38 Models 68 - 128 Modds15$-228
Mounting panel Mounting panel Mounting panel
~ ~
] W F
I . fm = =_ 1-
H
i cH
O i I: i
N ' ‘
Ui |
Airflow N :
2 m/sec or faster i /
Airflow

3 m/sec or faster

Airflow
3.5 m/sec or faster

Note) Magnetics cabinet structure to be employed to prevent fan motor wind
leakage whenever forced-air cooling is performed.
Remarks) The required wind speed is obtained by using a unit adaptor.
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The wunit adapters are provided with three-phase fan motors (model No.
5915PT-20W-B30-S04 made by N.,M.B.), one for models 6S-12S each and two for
models 155-22S each.

However, those produced in June, 1990 or earlier are provided with single-phase
fin motors (model No. 5915PC-20T-B30-100 made by N.M.B.).

As an example of the three-phase fan motor for cooling, the model #5915PT made
by N.M.B. is shown below. For the single-phase fin motor model #5915PC, refer
to Appendix 3.

[Specifications]
Max. |Max.
Fre- air |[static Cur— |Tnput
Model Voltage | quency|flow|pres- |Speed Noise |Weight
m3/ sure rent |power
v Hz min | mmAq rpm | A W dB kg
+207%
S9L1SPT-20W-B30-804 | 200_1 59 ' 5o 5.5 | 13 |2650 |0.18]26.0 | 53 | 0-8
3¢ :
200+20%
-15%, 60 6.3 14.3 12900 (0.22|26.0 55
34

[External dimensions]

AIR

172+1
162+0.2

2-M5 (0.8P)
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7.2 Cooling the Resistor Unit (Models 18 - 38, Medel 18/15000, Mode! 25/15000)

Cooling the resistor unit (except comnecting terminal surface) using a wind in
accordance with the undermentioned figure and with a wind shown in Table 7.2,
For further details, refer to 4.2.2 Resistor unit (Model 1S - 3S, 15/15000,

25/15000) .

Table 7.2 Cooling the resistor unit-

Model 18 - 38

Wind speed { More than 2 m/sec

Mounting panel

pa

Thermostat

1 &
AIR FLOW

More than 2m/sec.
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8. EXTERNAL DIMENSIONS AND MAINTENANCE AREA

8.1 External Dimensions

As for the external dimensions of the spindle orientation circuit and the speed
gain switching circuit, refer to the chapters "Spindle orientation" and "Speed
gain switching circuit" respectively.

8.1.1 AC spindle servo unit models 1S - 3S, model 18/15000, model 2S/15000
{orientation using position coder)

(Refer to the item 8.1.3 for the resistor unit and 8.1.4 as far the connectors.)

AV~
3
o Ao
= SIE——?F'
_ (ol
N{J
) (=)
(=3 ] [
78 e -5 ?
2] ]
%A : 1
&3 | |
vz i )
OPTION PCB §§ : ;
e Lo
mv
ot |
=5 I N
S
v
16
250 MAX.
r
‘ 280 ,
T i Weight 8 kg
1 1
! ! bt
T ¥
0| Mounting féce
. .

- ’L“— | 124 4



8.1.2 AC spindle servo unit models 15 - 3S, model 15/15000, mode! 25/15000
{(orientation using magnetic sensor)

2
4-¢96 .
& & -
= — ™~
f ]
olo Wl e L ———— o
@l @ | | I 5
| z | :
! & ; I
| K8 | 1
! OPTION PCB az | !
l <5 | !
! =& | I
| Be | l
oS !
| B= ] |
YA 1 L
I m i =
— 1 ]
- 200 - :
250 7
250 MAX.
f
L 230 ]
= == - .
] !
: |
: OPTION PCB ,'
Weight 8 kg
J w
1 1
[ [
o
o~ Mounting face
- 4 | 124 4
T T
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8.1.3 Resistor unit (order specification: A06B-6052-K050)

Two resistor wunits of the undermentioned external dimensions are used for
A06B-6052-K051,

2-¢6 16
4 ]
o] o] ] Rl
2-M4
g Oy g
™ Thermostat
25 50 | 25 25 75
100
Weight: 2.7 kg
80
8.1.4 Connector
Symbol | A |[(B) C | (D) | Number of
terminals
Specification
MR~50LFH ‘ 67.9{73.5| 44.8} 18 50
MR-20LFH 39.3]44.9] 39.8| 17| 20
MR-20LMH » _
//}D " Remarks Name of components

Symbol Name

Connector cover

Cable clamp

. o Spring for connector clamp

Screw for connector clmap

Male connector

ClICHIClIONC.
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8.1.5 AC line filter (order specification: A81L-0001-0083/3C)

6-M4x0.7

L

17

\
%26} :;]4

<

6

A811~0001-00833~01
AC253V 24A 0.15mH 3¢

;Tgﬁ__

Taping

- 71 -

(=}
MFG[—  JDATE[ ] ©
F.P.L. MADE IN JAPAN y
_fip[ f ]
_.iL 6.0
30+0.5 30+0.5
‘ Q
) o f—-
0
(=)
e =
Bloe
Il
©
- a
| RS T L1 !
95+0.5 50+0.5
110 60
Weight: 2 kg



8.1.6 AC spindle servo unit model 6S, 8S, 12S, model 35/12000, 6S/12000, 85/8000, 125/8000,
model 8P, 12P, 15P, 18P, model 8VH (with unit adaptor)

(Refer to item 8.1.10 for the external dimensions for the unit adaptor and item
8.1.4 for connectors.)

(4]

S

S
10

00 !

OB
olo O
23
< S —

— s

[
U

135

329

Wight: 23 kg
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8.1.7 AC spindle servo unit model 6S, 8S, 12S, model 35/12000, 6S/12000, 8S/8000, 12S/8000,
model 8P, 12P, 15P, 18P, model 8VH (without unit adaptor)

300 .
200 Q
0 | | ® [ I
o o E‘H §i
o 0| ﬁB
]
o ° 1 w =8
RS = a
<< W B T i 5 ™
6,-\ | 1
AE I |
L
. OPTION PCB 2 5 o 'E Ol
S 2S |
hy = !
______________________ Lo ®
/ | 1=
SIS T E1F(® |
(=2}
(o}
: | 274
1 I
i |
1 |
1 }
1 |
Weight: 17 kg
[ EeeEEEe | —F)| -
C
J sl i
(=%
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8.1.8 AC spindle servo unit model 15S, 18S, 22S, model 155/8000, 18S/6000, 225/6000,
model 22P, 30P, 40P, model 12VH (with unit adaptor) '

(Refer to item 8.1.11 for the external dimensions for the unit adaptor and the

item 8.1.4 for the connectors.) '
1) In case where a protection cover is attached (Sept. 1990 on)

294
47 N 200
o
&
” el
Y
224
© +
1 B
@ | | @ ~007 loo
- ) °°
= ’
: ; M —
o o CE‘
of CE-
S ey
re
!
o o |
3 OPTION P.C.B. o i CcH
I
I
|
|
e _h
° ﬁE N
N
A~ ]
QR HEEHEHEHHEETC Pxotectioncover%oo
T > I A300-0001-0098
12
131
300 315
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2) In case where no protection cover is attached (Aug. 1990 or earlier)

- 294 -
47 1o 200 -
©
Y - Y
I — )Ogé
204
P Y @
© | | (O 00
" [o e
| (]
o [ =
b cH
CH
== == [ O
O™
00 of | H
|
|
_________ L L]
" H \
| H
| . O RO © Ir:loo
1 : e . g
o e |2
< 131
. 300 s —— A 3'5“ i, o

Weight: 40 kg
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8.1.9 AC spindle servo unit model 158, 185, 22S, model 155/8000, 185/6000, 22S/6000,

model 22P, 30P, model 12VH (without unit adaptor)}

1) In case where a protection cover is attached (Sept. 1990 on)

15

50

300

200

759
720

— ‘j\

OPTION P.C.B.

[:].

B OO On

TERMINAL SCREW

e B S e —— A

274

90
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\
Protection cover
A300-0001-0097 CH-

r=—==—=—===n
o

29

=!

4-210

Protection cover
A300-0001-0098

692

==yl

29



2) In case where no protection cover is attached (Aug. 1990 or earlier)

- 300
- 200 - F‘
A Q@ | I ©
A Q..
OPTION P.C.B.
o0
N
o~ [~
TERMINAL SCREW
. M8 (7 POINTS)
4-610
| -
¥ [ RO OO ©
r——— - = B
N
™~
! ]
A . rlb‘, A
o bt [d
f=2)
Y
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29

692

274

Weight: 30 kg

29




8.1.10 Unit adaptor {models 6S - 128, order specification: A06B-6059-K031)
1) Three-phase fan motor imcluded (July, 1990 on)

T~

FAN MOTOR

158 , 7
_ O fl E
o
C - 1]-.—
. ®
(e]0] o 0o
o0 { )
o |
o i
(oI (=]
1 1
OO - ,l,_
10
. 200 !
135 298

EAL
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2) A single-phase fan motor included (June, 1990 or earlier) -

[e]]

00y,

00

00%
Q8

135
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8.1.11 Unit adaptor {models 15S - 228, order specification: A06B-6059-K032)
1) Three-phase fan motor included (July, 1990 on)

N

82 FAN MOTOR
_.|._2 o
)
o), )
[oNe] o]
oD o0
> o
o o
00 1 ]
—— T Tt
2 ]Il
131 L 200
308
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2) A single-phase fan motor included (Jume, 1990 or earlier)

FAN MOTOR

AIR FLOW

Fa

AN
\ik

2 il

200

308

830

860

182

00

131
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8.1.12 Power transformer, models 1S - 3S (order specification: A06B-6052-J001)
' 110 \ | 115 75

| |
CID TerminalM 4 @ B ﬂ

114’// N N S O
T — T 111
| I

42

320

250 : 150
340 Max.217

Dimensions of transformer without cover for models 1S - 38

310 i 75
¢ oy W)
1 3 i |
[ ] ] [
of| <«
wlw
N[}
T | 3
—.; o _r—r'rf"“ )
- _+_ N efjEzzsoz=dlEh
P — —
250
340 ' : 55 150 30
370 V 235

Note) Nets are covered on four sides and the plate is covered on the top.

Dimensions of transformer with cover for models 1S -~ 3S
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8.1.13 Power transformer, models 6S, 8S (order specification: - A06B-6044-J006)
135 91

370

e !

Terminal M6° @ ~F ﬂ

<o
w0

BEEE THIIY

JTTTY IXRT
380

i pamm—

390

dth
o2

300 190

400 Max.270

Hfir
_41_4L__

Dimensions of transformer without cover (models 65, 8S)

370 . . 91

@ @

| 41

. 305
431

300 ’

400

Note) Nets are covered on four sides and the plate is covered on the top.

Dimensions of transformer with cover (Models 6S, 8S)
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8.1.14 Power transformer, models 12S, 15S (order specification: A06B-6044-J007)
161 |97

450

@ Terminal M6

T X | I

X T
350

@__
42 |

66

435

300 190
480 Max. 300

e

Dimensions of transformer without cover for models 12S, 158

450 \ 97

& o

| 41

+
-+

300

480 ' 190 ’
! ]

600 350

Note) Nets are covered on four sides and the plate is covered on the top.

Dimensions of transformer with cover for models 125, 158
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8.1.15 Power transformer for Models 18S, 228 {order specification: A06B-6044-J010)

L 540 | I 170 ] 103 |
, Terminal M8 ‘——-—-‘—
N
) A
a1 /O . 1
. BNEERRENERNENE Illll?I
o
(=]
[7s)

300 190
Max.315

570

Hl

Dimensions of transformer without cover (Models 18S, 225)

430
551

70

T — —

300 |
570 ’ 190

f !
700 360

Note) Nets are covered on four sides and the plate is covered on the top.

Dimensions of transformer with cover (Models 18S, 228)
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8.2 Maintenance Area

8.2.1 AC spindle servo unit models 1S, 1.5S, 28, 3S, 1S/15000, 2S/15000 (orientation using position coder)

320 194MAX
20 ' 280 20( |20 174MAX
F@ o 'EL‘#
(f ) i
ol @ /r‘ """"""""""""" ':/ 7

: | :

i S

l A
% Sie |
L1} _ ] i
S R | | i

- 86 -



8.2.2 AC spindle servo unit models 18, 1.5S, 28, 38, 15/15000, 25/15000 (orientation using magnetic sensor)

290 194MAX
20 250 20 20 174MAX
3
& £
A o ol
al = T T T T oo B - -
, T
| |
| | : i
| ! |
f i |
|
| i /:
. 0ol ]
'@' Ojoofoflo[loHofloflo]O @' / "f_“
E
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8.2.3 AC spindie servo unit model 6S, 8S, 12S, modél 35/12000, 6S/12000, 85/8000, 125/8000,
model 8P, 12P, 15P, 18P, model 8VH (with unit adaptor}

- 340 o - 339

20 o 1o 300 20 20 ol i 319 ,

50

T w7777

| I

500

650

[00
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8.2.4 AC spindle servo unit model 6S, 8S, 12S, model 35/12000, 6S/12000, 85/8000, 12S/8000,
model 8P, 12P, 15P, 18P, model 8VH (without unit adaptor)

600

- 340 - : 204 -
20 - 300 -l e 20 201 | o 84
O
l9]
Y .
| /// A
A Q@ ] |
o &
w o e e
¥
¥ O 10:60.:0:0:0 e
O .
©
¥ /
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8.25

AC spindle servo unit model 158, 18S, 228, model 155/8000, 185/6000, 225/6000,
model 22P, 30P, model 12VH (with unit adaptor)

e 340 335

20 ol 1 300 20 20, 315

A
Y
[

A

Y

Y

50

1010

860

ORI C

/.

00

xg

- 90 -




8.2.6 AC spindle servo unit model 158, 18S, 225, model 155/8000, 185/6000, 22S/6000,

model 22P, 30P, 40P, model 12VH (without unit adaptor)

204

L

340 : -

<20 20

Y
A

20 300

184

L
A

900
750
‘ |
|
|
: l
|
|
|
I
|
NS N SN SN N NN SN S S

] @ oleleniolo on®

< (00
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8.3 Panel Hoie Machining Diagram and Mounting
8.3.1 AC spindle servo unit model 1S, 1.5S, 2S, 3S, model 1S8/15000, 2S/15000

(For resistor unit) (Mounting status and cooling air direction)
Mounting panel

o ws /ﬁ} 5

= <+

O
23 Moo l¢
Thermostat
4

17| | 50 17 BRI
L

84
Air flow
Greater than 2m/sec

. Panel hole machining diagram and mounting diagram

(For spindle control unit) (Mounting status and cooling air direction)

4-M5 :5/
o T/_ . g%} {}j

Mounting panel

|
|
i
]

—— e

330
314

e e o

-

o Nrey
“22 200 2 il
i 244 Air flow
- Greater than 2m/sec
Note) The cooling fan is not provided for the spindle control unit and resistor

unit. Cool the radiator using a fan having greater than 2 m/sec. of air
flow.

CXCRSSS

It is recommended to provide a packing (acrylonitrile-butadiene rubber, NBR
(soft type)) to protect oil and dust by the MTB.
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8.3.2 AC spindle servo unit model 6S, 8S, 12S, model 35/12000, 6S/12000, 8S/8000, 12S/8000,
model 8P, 12P, 15P, 18P.. model 8VH

(Mounting status and

(Panel hole machining diagram) cooling air direction)

| N
4—MS8 . 'Mountingpanel\ @ﬁ
a e N
(J _$_ T\
-
3
e .
| =
Eﬁ
-
@ -
[a\]
~ 45 200 45 N ﬁ ﬁ
290 . S
N Air flow
% Greater than
- 3m/sec

Note) The cooling fan is not provided for the spindle control unit. Cool the
radiator using a fan having greater than 3 m/sec. of air flow.

It is recommended to provide a packing (acrylonitrile-butadiene rubber, NBR,

soft type) illustrated in the figure above to protect from oil and dust by the
MTB.
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8.3.3 AC spindie servo unit model 158, 188, 228, model 155/8000, 18S/6000, 225/6000,
model 22P, 30P, 40P, model 12VH

Dimensions of hole on mounting diagram ‘Mounting diagram and direction of air
“l 4-M8 Mounting panel —___ /\r T}
= ' 5 Ul
i !:‘ Ny
E%
i 1
i
! ko
818 Bk
BN :
L 3
N——i
a 435 200 45 h Air flow
290 ﬁ ﬁ Greater than
3.5 m/sec
Note)

Note) The cooling fan is not provided for the spindle control unit. Cool the
radiator using a fan having greater than 3.5 m/sec. of air flow.

However, for the model 40P, refer to the items related to "Spindle Motor P
series" in Part III.

It is recommended to p’rovide a packing (acrylonitrile-butadiene rubber, NBR,

soft 'type) illustrated in the figure above to protect from oil and dust by the
MTB.
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9. CONNECTION

9.1 Connection Diagram

9.1.1 Models 1S - 38, 1S/15000, 25/15000
(i) Resistor unit A06B~6052-K050 is used.

cabinet

Magnetics

Power
trans-

R
$
former

i
[l
[}
~ 1
|
[l

| M

CN|

i

I3
SOLFH

T i (option)
2

L
AC power

3-phase
240-480 VAC

AC line filter
*2

Crimp lerr;\ina!

|

164
1 No-fuse breaker % ]

Fuse or

=

AC spindle

servo unit

Connectar {AMP)

Housing
350720-1 AC Spindle motor
CON1 CN2 Socket connector AMP
< - S . N2 3506896 f
Lom Sast BA oV X2 312 1_} housing
3t H is - E3 K4 . PUY | PA [+5V] 3507821
sz | | aa | onz D.\m 20LFH [j[s”"’ T T35 5. Pin
T . line Ll L
7 ” B | RA | OV 1350690-1
P U I I
OL2l S8 1O

Screw terminal
M4

{uz[vx]wy] [c]
ul v]wlic]

Fan motor line

Screw termina
M5

-
|

[}
1

1

I

1

1
L

e
Fan motor
of unit 3

8 T3-1

Crimp

T2 K
M4

Crimp

terminal

terminal

K3

To magnetics cabinet

*#]1 Unit fan motor and breaker are provided by the MTB.

%2 Use AC line filter without fail when power transformer is

Resistor unit

(ISQ)

E@E

Thermostat line

not used.

(ii) Resistor unit A06B-6052-K051 is used (in parallel with 30Q)

Magnetics
cabinet

AC power
3-phase
240-480 VAC

*#] Unit fan motor and
%2 Use AC line filter

) Connector (AMP)
AC spindle servo unit ?;‘;,7,‘2,?]
- AC Spindle mot,
CN1 LCNI - CN2 Socket mnﬂfcmr':m'a o AMP
5 [ [t wa| Croeeior] o [exe 3506896 3 12 1 1) housing
N =a i K4 [q,m pu [ A [+5V] 350782-1
300L.FN - =) =1 . MRt 20LFIE line % 5 1| Pin
NI 7 g
B T N T  ohi | - R | RA [ OV }350690-7
[ amstel sstzf [“ko 217 U [ D 7
S B 7 [ == 0i12] 55 [ON1
wm s ] 3 W [t} el
oraRi| or v ¢ ine[ (1.7, ] V.X W,
] o e . K2 v 1,7 \‘(]\\Y
T ]
- s ) W B v iwllg]
- | T8 Crimp terminal G Fan motor line Screw terminal
= Fapvom] M
o
M4 [}
1G] ¢ | Screw terminal
Lu ] § ¢.-——-.
H
iAo
104
[ S
Fan motor
T2 of unit *}
P T2 1 K8
Crimp terminal d
o M4
-J Fuse or
Ten
ot No-fuse breaker %]
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Magnetic control cabinet

breaker are provided by the MTB.
without fail when power transformer 1s not used.




(iii

—-
Power
trans-

: i
S
former
T i {option)
’ ci

) 4 resistor units A06B-6052~K050 are used

AC power
3-phase
240-480 VAC

Conaector (AMP)
AC spindle sero unit Honsing
3507201 AC Spindle motor
CN1 CN1 — CN2 Socket connector AMP
s % o P N2 ) 3506894 3 ]2 [ 1] housing
- Wi 2 AN P LY ] Eg;,,,. P [ PA_|+5V] 3507821
SOLFN | MU 201F18 9 % | 5 7 | Pin
Magnetics Tarsni] s ] . fine v
3 O gy F RB | RA OV |350690-7
cabinet 0 T A
| jamshfsstz ] [ ma 9 [ 8 i
r 7 T
T : T u } OH2{ss loui
- - K2 v dind ez VN [w.y
5 sv
o 3
] La < ¥ E_%_}lﬁ]..
[smove| rimp terminal an motor line Screw terminal
3 -
wonl s TR MS
e, T
[ _Joroa]Tus ]
[ ¥l - ==
——_:..?.: i é}—-—--- i{c‘rcwlemllnal s
29 H
e S
o5 { 1
CY.0 T Cmd
ISP, OT| 8
[EsrLyoud feom | T2 Fan motor
esrgl e | som of unit
9} T T2 K8
Crimp terminal _'-;‘o.., ,.Ll’."_ E
:(é tine filter J Faa o] M4
Crimp
Fuse of !
;— 1|(SA) tesminal
L, s No-fuse breaker %]
. K3 J
K9
Maignetic control cabinet

%] Unit fan motor and breaker are provided by the MTB. :
%2 Use AC line filter without fail when power transformer is not used.

9.1.2 Models 6S - 22S, 35/12000 - 22S/6000, 8P - 40P, 8VH, 12VH

AC Spindle servo unit

CN1

cne

K5
Magnetics
cabinet K6
K7
*1
AC No-fuse breaker
power supply r" -1
— 1
;-:(l’la‘.;e Power O
) transformer | ! —
480V v ) o O
{Option) [~
O k o
t | IS
o .
1

Connector _
Housing
350720-1 AC Spindle motor |
SOCRC;6 Connector
CN2 35068 312 1 ] AMP
K P PA | +sV]| Housin
MR20LFH  Signatline & | 5 [ a | 507824
A v
RE | RA 1OV | 350690-7
Oz ss Ol
K2 Uz ] v.X WY
Power line u v w
Crimp terminal .
RO T2 K3
; [RolsoTTo)——
l m Spindle motor|
|
|
!
1
i
1
r "': 1
{ 1 *1
: Xb-] Fan motor
| g |
1 /
L

*1 Unit fan motor and breaker are provided by the MTB,

#2 On the PCBs with a version No.

16 are deleted.

of 10B or later,
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9.2 Cable Routing
Refer to Appendix, Cable Routing Specifications

9.2.1 Cable routing diagram of models 1S - 3S, 15/15000, 2S/15000

To regenerative discharge resistor

Spindle contfol
circuit
Al16B—1100-0200
Control circuit
A16B-1100-0240

(PCB 1)
(PCB 2)
CN1 CN2
RST rl(;leUV W G 3 —
. 1
T W ~ /

resistor unit

To magnetics  To AC motor
cabinet or CNC

cabinet

From 3-phase To AC motor
AC power power line

Fig. 9.2.1 Cable routing diagram of models 1S - 3S, 15/15000, 25/15000
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To magnetics
circuit

Regenerative discharge



9.2.2 Cabie routing diagram of models 6S - 12S, 35/12000, 65/12000, 85/8000, 128/8000,
8P, 12P, 15P, 8VH

— |
Spindle control circuit
Control circuit A20B—-1003-0010
A20B-1003-0020 | o
(PCB1)
(PCB2)
CN1 CN3 cN2 TB
T 2 T1
RSTGUVW
L———ﬁ:mw@ To speed and
W load meters

RSTGGU VW

To AC motor
To magnetics cabinet
_ or CNC cabinet

To fan motor From 3-phase To AC motor
of motor power power line

To fan motor
of unit (Refer to
section 10.2)

Fig. 9.2.2 Cable routing (Models BS - 128, 3SI12000 68/12000 85/8000, 125/8000, 8P, 12P, !
15P, 8VH)
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g.2.3 Cable routing diagram of models 158 - 228, 155/8000, 185/6000, 225/6000,
22p, 30P, 40P, 12VH

Spindle control circuit

Control circuit A20B—1003—-0010
A20B-1003-0120
(PCB1)
(PCB2)
CN1 CN3 cN2 TB
il ] i To speed and
load meters
T2 T1
BhE) RSTGUVW
=== —

" To AC motor

|
. To magnetics
cabinet or CNC
cabinet

RSTGGU VW

To fan motor of unit W

To fan motor From 3-phase  To AC motor
of motor . AC power power line

Fig. 9.2.3 Cable routing (Models 15S - 22S, 155/8000, 18S/6000, 22S/6000, 22P, 30P, 40P, 12VH)
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9.3 Detailed Connection Diagram

9.3.1 Connection of power source

(1) AC spindle servo unit Models 1S - 3S, 15/15000, 2S/15000
. Without power transformer

AC200V ——Q

220V | No fuse !
230V _Q breaker O

50,/60Hz ___<)

S AC spindle
Servo unit

Four-wire cabtire cable

. With power transformer

AC380V - R

415V Power supply } Nofuse

460V transformer _bljeake; S

. . AC spindle
servo unit
50,/60Hz T
G
Four-wire cabtire cable
Model Applicable wire Unit terminal screw

18 Greater than 2 mm?

1.58 Greater than 3.5 mm?

2S, Greater than 3.5 mm? M4

15/15000,

25/15000

38 Greater than 5.5 mm?
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(2) AC spindle servo unit Models 6S -~ 22S, 3S8/12000 - 228/6000, 8P - 40P, 8VH,

12vH
. Without power transformer

AC200V —qg é—

220V y Nofuse ,

230V : breaker Q
I 1

50,760Hz

S
AC spindle

servo unit

Four-wire cabtire c_:able

. With power transformer

AC380V

415V transformer S AC spindle
460V Servo unit
. T
50,/50Hz
G
Four-wire cabtire cable
Model Applicable wire Unit terminal screw
6S, Greater than 8 mm? M5
35/12000,
8P, 12P
85,128, Greater than 14 mm?
6S/12000,
85/8000,
125/8000,
15p, 18P, 8VH
158, Greater than 14 mm2 (Note) M8
155/8000,
22p, 12VH
185,228, Greater than 22 mm? (Note)
18s8/6000,
225/6000,

30p, 40P, 50P

Note) Use the flame ratardant poli-flex cable (MLFC)

(Maximum temperature of conductor: 105°C)
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9.3.2 Connection of AC spindle servo unit and magnetics cabinet
(1) Models 1S - 38, 1S8/15000, 2S/15000

Magnetic cabinet

Emergency stop by contact
(open)

Operation possible by contact
(closed)

Operation possible by contact
(closed)

Forward movement by contact
(closed)

Reverse movement by contact
(closed)

However, when SFR and SRV
contacts are simultaneously
(closed), operation stops.

Analogue speed command
voltage is applied

AC spindle servo unit
+24V (Spindle control input signal)

I—‘(;::nact)

Machine preparation

completed signal
1O

 Parameter setting
(8) LS4 F-o01

- 0V
1 t24V

Forward rotary

;
Z

| (45)

;RVl‘

command signal

-(46) Reverse rotary

command signal

law
(

ov

| (31)

A —— D

DA2

*—WV f
( Speed command analogu 100kQ
voltage input '

ov

| (32)

ov

+15V ﬁ

A

ov

15V +15V Power supply

| (29)
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Magnetic cabinet

Command to reduce output
torque by contact (closed)

Release from alarm status __./l

by contact (closed)

Low speed gear selection by
contact (closed)

Medium gear speed selection

by contact (closed)

Orientation command generated
by contact (closed)

AC spindle servo unit
N1 (Spindle control output signal)
+24V
e TLMI1 | (5) % RV | Torque control command signal
Y (small torque control value)
oT |(6) LoV
A\ d .-L T
ov %
ARST1 ’%(1 9) 3 } RV ’ Alarm reset signal
ARSTZ | (20)
9 .
ov
+24V
~ e an 3
A c &417) > RV | Spindle speed/low speed signal
) ~ ORCM1 ](25) - % { RV I Orientation command signal

ORCM2 Lze)

-]_.
ov
Can be used as a forward or | RV } SAR1 [ (1)
reverse rotary command 7 S i i
A A peed arrival signal
completion signal ,'; SE Contact by speed arrival (closed)
SAR2 1 (2)
AL k ~
ov
Can be used as a stop command [~ p SST1 ] (3)
completed signal 5 Zero-speed signal
;'// Contact (closed) at zero speed
S8T2 | é 4)
A h
ov
Can be used as detection signal SDT1
at gear shift @ J (15)
Speed detection signal
Y .
/Y Contact (closed) at setting speed
SDT2 | (16) or below
AR
ov
Can be used as a torque @ TLMs [(9)
:io ?121'101 command completed Torque" control in progress signal
g '; Contact (closed) when torque
TLM6 | (10) ‘f control command is input
L
ov
CN1
3
I_TLIF LDT1 j(33)
L /L, Load detection signal
%; I:i];;”z:sed when detecting LDT2 | (34) '/ Contact (closed) when the load
size is larger than the value set
6\]7 by parameters
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Magnetic cabinet

AC spindle servo unit

- (Spindle control output signal)

CN1
Can be used as an orientation | ORAR1 | (22) . .
command completion signal RV ’ L Orientation completion signal
pontact (closed) when orientation
ORARZ | (23) / is completed
L
ov )
Is used as an alarm signal l RV I ALM1 ¢ v . ' '
[ -Alarm signal
) ',// Contact (closed) when an
) ALM2 ) (12) alarm occurs
—
-O-IV B contact
LM1 | (49) - Load meter indicate
r 1( " voltage
2 " ! Load indjcator ) _
sM1 | (50) Tachometer display
’ Tachometer voltage
OM | (18)
*é jﬁxf 1
oV
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(2) Models 6S - 225, 3S/12000 - 225/6000, 8P - 40P, 8VH, 12VH

Magnetics cabinet

Emergency stop when
contact is open

Operation ready when
contact is closed

Operation ready when
contact is closed

Forward rotation when
contact is closed

Reverse rotation when
contact is closed

1t stops when both SFR and
SRV contacts are closed at the
same time

Analog velocity command
voltage is given -

Override is continuously
done with the variable
resistor.

VR

AC spindle servo unit
424V [Spindle control input signal]
CN1
ESP1 # (47) >y ‘ RV I Emergency stop signal
(Contact B) '
: ESP2 ,L( 48)
1 v
‘g +24V
L MRDY 1 J? (7 -ét- } RV l Machine ready signal
ro 1 Y :
MRDY 2 ’ (8) i_ -: Parameter setting F-01
R -L-ov
- +24V
L SFR J\ (45) % ! RV | Forward rotation
T h command signal
L SRV | (46) % E Reverse rotation
T b command signal
os | ao
T 1
ov
Wy
]
2 DAZ | (31) —W\ ;
il Speed command 100kO,
i ! analog voltage input
Pl
i E | (32) oV
Ry T 1
I ov
ov
18V +15V power
29 I :
+15V @ (29)
. Mote 1) _OVR1 | (27)
18k :T &’arameter- 4 Parameter
’ : setting | } Sef_t_“_‘g E_—_l 03

[

Wy

F02 |

i
|
I
Mote 1) | lOVR2
|
I
|
|

1 (28)

ov

Spindle rotation
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Magnetics cabinet

AC spindle servo unit
[Spindle control output signal]

Command to make the
output torque small is }
output when the l»—o/L

contact is closed.

CN1 :
(Note 1) +24V _ ‘ )
(TLM) % ‘
e TLML | (5) Torque limit command
= Y - @ signal (Small torque limit value)
TLMIiC( 21) % RV | (Large torque limit value)
or Lcs |
\f( ) —L +24V

ARST1 | (19)

ov

Alarm status is released
with contact open.

TN

ARST2 | (20)
¢

% } RV I Alarm reset signal

Low speed gear is selected
with contact closed.

Mid-speed gear is selected
when contact is closed.

Orientation command is

given when contact is
closed. -

Can be used as ready signals

for forward/reverse

Can be used at complete

signal for stop command.

Can be used as detection

at gear shift.

Can be used as complete

signal for torque limit
-command.

Can be used to detect
the load.

= ¢ nl
ov
+24V
e CTH ((17) % - . :
L O
—0 r RV | Spindle high speed/low
D speed signal
CTM ] (24) % . . :
] L o 2 Spindle medium speed
1 @ signal
ORCM1 25 % Orientation co d’
) - n( ) 3 Eﬁ;;}al n comman
ORCM2 ,\( 26)
T L
v SAR1 (1) ov
T L Speed arrival signal
Contact closes when
SAR2 |(2) arrived.
S8T1 ] (3)
T L Zero-speed signal
Contact closes when
SST2 | (4) speed is zero.
—0
SDT1 y (15) Speed detection signal
R L Contact closes when it
. is slower than the preset
SDT2 | (16) 1‘/ speed.
T
TLM5 | (9) R
% L Torque limiting signal
Contact closes when the
TLM6 | (10) ?/ torque limit command
§% is input.
ov
CN3
LDT1 | (17)
A L Load detection signal
When the load becomes greater
LDT2 [ (18) than the value set by parameter,
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Magnetics cabinet

ORAR1 | (22)

Can be used as orientation l RV g
command complete signal

"\r—

ORAR2 | (23)

AL
ov
Can be used as alarm I RV } ALM1 ’P(ll)
signal
ALM2 | (12)
BJV 1 : (Contact B)
’ CN3
AL1 | (8)
Can be used to display the )
descriptions of alarm on 4’/
the CRT, etc. AL2 | (9) Ll
% z
AL4 | (10) 4

’e?

Lt
s J ot
A

AC spindle servo unit

[Spindle control output signal]

Orientation completion
signal Contact closes when
orientation is completion

Alarm signal Contact
closes when under alarm.

Alarm descriptions code
'signal

There are alarms No.1 to 15.

Load meter indicate

4l
Y
£ ot
COM | (13)
CN1 TB
LM1 | (49) and LM
| h
><\ Power meter TB

SM1 | (50) and SM

O-
X

voltage

Speed meter indicate

|
)i\ Tachometer
\

TB

voltage

OM ) (18) and OM
ol
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9.3.3 Connection of AC spindie servo unit and AC spindle motor
(1) Models 1S - 38, 18/15000, 2S/15000

Spindle servo unit . . AC Spindle motor
Overheat signal |RV (3)] OH1 G OH1
J_ L OH2 1°H2
=ov ()
+5V power supply e ,+5Y '-'\. M
L ov! | ov
. \
PALA PA
Speed feedback R I
signal RA-LL RA
[
PB I A PB
| {1 I
Ly RB
RB i7 |l\ ;o
o ', SS
R il -
g1 Lt
iP.uTse " Thermostat
7 |generator
U U ) P,
U
v Vi X
w
w < JQY
w
G G 3-phase
1a¢ t ==1200 VAC
.Fan motor
AC Spindle
Unit for motor
cooling ]
single
phase 200V
=== fan motor | FMU
AC200V ——% No fuse . BT
breaker. | BEIE
_ By -

bem e,

. The power source of the unit and the fan motor for cooling the motor is to be
connected to the no-fuse breaker.
. Fan motor for cooling the unit is provided by the MTB.
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(2) Models 6S - 22S, 35/12000 - 22S/6000, 8P - 40P, 8VH, 12VH

Spindle servo unit AC spindle motor
Overheat signal RV OH1 OH1
ﬂ : ] OH2
T — OH2
=ov  (2)
V.
+5V Power supply 0—3)“-'—5 ;’ : JP+5V
oV | ov
e ]
PA l o PA
Speed i I
P4 RA
RA =
PB——~ PB
] { '
|1 BRI
| T ¥
= S S_l_I 58
1 !
I i
u Ul
U
v Vi X
w
W - Y
W
G G et ==] Three-phase 200VAC
fan motor
AC spindle -
tor
[ T2 | e
Fan motor voltage Ro ] i
AC200V Se Ll
T lFMW
° L
Three-phase
G==] (or single-phase) The fan motor shall be i
provided
200VAC fan motor by the machine tool builder

Fan motor is provided by the MTB.
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9.3.4 Connecting AC spindle servo unit with unit adapter (Models 6S - 22S)

When wiring the fan motor.of the unit adapter, use the terminal block T2 for a

fan motor in the AC spindle servo unit. Fuses are included. (See the figure

below.)

(1) AC spindle servo unit and unit adapter (In case of three-phase fan motor,
after July, 1990)

SLTE] ° °
QLI
'gﬂ@wa o o

Terminal screw M3

Terminal screw M4~ Ro S0 To °

Wiring

AC spindle Unit adapter
servo unit T2 terminal block
“Ro FMU
Se O————0OFMV
T O——————OFMW

Cable 37/0.26 (2um?)
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(2) AC spindle servo unit and unit adapter. (In case of singleéphase fgn,motqr,
before June, 1990)

o o
; o o
Terminal screw M3
" °
Jo o
Ro 8, Ty
FUR
T2 FUS
— Fuse 5A
use
Terminal screw M4 \ e '
Sy Ty o
@@ B®|T
3 TR O[OT O
e OHONOHE QlriOlm

Wiring
AC spindle - Unit adapter
servo unit T2 terminal block
Ro
Se
To

Cable 37/0.26 (2mn?®)
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9.3.5 Connection of AC spindle servo unit and resistor unit
(1) A06B-6052-K050

Resistor unit

T3
rflz) 3.5mm” A (1)
AC soindl I ; Resistor
spindle- .
T5.5-4 T5.5-4

Thermostat normally
0.75mm’ g {1)  open at 120 deg C

J =k

Open at 12046 deg C

™

Magnetic cabinet

T1-3

Detects temperature abnormalities
in the resistor unit

(2) A06B-6052-K051

. . Resistor unit
Resistor unit
T3 T3
(1) (1)
I
AC spindle Y
servo unit (2) Resistor L (2) . Resistor
P 300 300
TH TH
a Thermostat (1)
o) no;ir%lfiy open
. . at eg C
Magnetic cabinet TH & [ 1 TH
(2) {2)
1

Refer to (1) as for the connecting line, crimp terminal.
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T2

(3) 4 resistor units A06B-6052-K050 (15Q) are used

Resistor unit

AC (1)

AC Spindle
servo unit

(2

Resistor

15Q

Magentic
‘cabinet

=

Resistor unit

Resistor

15Q

Resistor unit

Resistor

15Q

TH
(1)

jHJ
L

Resistor unit
T3
(1)
Resistor
15Q
TH
(1)

- 113 -
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10. DESCRIPTIONS OF INTERFACE SIGNAL

10.1 Interface Signal Standards
For signals to be transferred between the AC spindle servo unit and the
magnetic cabinet, take the following input/output signal rating into due
consideration.
1) Contact input signal A
This is inputted from the exterior to the servo unit.
a) External contact capacity required: Higher than 30 V, higher than 16 mA.
b) The following figure indicates the delay time of the receiver output
signal to the contact input signal.

More than 30 msec ______|
Closed
Contact input Open Open
signal ’
Receiver output
signal
5—20m sec 5—20m sec

Accordingly, the AC spindle servo unit receives signals after 5 to 20 ms
delay when the contact input signal was turned on and off.

c¢) For the receiver circuit of the AC spindle servo unit, refer to the
following figure when using a no-contact input, etc.

+24V 424V

External contact Receiver output

J\c Level signal
converter |——O—
circuit

Servo unit

Signification levels in case of no-contact (at input terminal voltage)
Low level logic "0" ..... Lower than 2 V
High level logic "1" ..... Higher than 20 V
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2) Contact output signal Al
This is output from the AC spindle servo unit to the exterior.

)

b)

c)

The AC spindle servo unit side employs a lead relay.

The contact rating is lower than 50 V or lower than 500 mA at 5 VA or
lower. Use it at 24 VDC, 200 mA or lower, or 48 VDC, 100 mA or lower,
accordingly. :

The chattering time of the contact is shorter than 1 m/sec.

The related signals are shown hereunder:

Model Signal name : Symbol

18 - 35, - Orientation completion signal ORAR1, ORAR2
1s/15000, 2S/15000 :

68 - 228,
38/12000 - 225/6000,
8P -~ 40P, 8VH, 12VH

If an external relay or another inductive load is connected, insert a
surge absorber in the vicinity of the relay without fail. If a capacitive
load is connected, current limiting resistor in series, and set the power
to be lower than 5 VA including an instantaneous value.

If an external lamp is connected, insert a protective resistor so that the
current becomes lower than 500 mA including an instantaneous value.

3) Contact output signal A2
This is output from the AC spindle servo unit to the exterior.

a)

b)

c)

The AC spindle sero unit side employes a transistor.
The output rating is as follows:

i. Output voltage maximum 48 V

ii. Output current maximum 200 mA
The related signals are 'shown hereunder:

Model Signal name Symbol
6S - 228, Speed arrival signals SAR1, SAR2
38/12000 - 225/6000,
8P - 40P, 8VH, 12VH Zero—-speed signals SST1, SST2

Speed detecting signals SDT1, SDT2
Spindle alarm signals AIM1, ALM2
Torque limit signals TLM5, TLM6
Load detection signals LDT!, LDT2

If an external relay or another inductive load is connected, insert a
surge absorber in the vicinity of the relay without fail. If a capacitive
load is connected, insert a current limiting resistor in series, and set
the power to be within the output rating including an instantaneous value.
If an external lamp is connected, insert a protective resistor so that the
current becomes within the rated output current including an instantaneous
value.
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4)

Contact output signal A3
This is output from the AC spindle servo unit to the exterior.

a) This is output by an open collector (polarized) from the AC spindle servo

unit.

- The output rating is as follows:
i. Rated voltage: less than 30 VDC
ii, Output current: less than 40 mADC

iii., Saturated voltage: 1.5 or less (IC = 40 mA)

'b) Signal polarity is as follows:

Model Signal name Polarity
Positive (4) | Negative (-)
Speed arrival signals SAR1 SAR2
Zero-speed signals SST1 SST2
1S - 35 Speed detecting signals SDT1 SDT2
Spindle alarm signals ALM1 ALM2
Torque limit signals TLM5 TLM6
Load detecting signals LDT1 LDT2
ALl
6S - 22S | Alarm content signals AL2 COM
AL4
ALS8

10.2 Spindle Control Signals
Refer to 10.1 "Interface Signal Standards" for standards of the signals.

10.2.1 Emergency stop signal (ESP1, 2)

1)

2)

3)

When the contact is ON (closed), the spindle motor and the servo unit is
ready for operation. When the contact is off (open), the magnetic contactor
in the servo unit is OFF, and the spindle motor does not operate.

When the contact becomes OFF (open) during rotation of the motor, the spindle
motor will decelerate and stop at once. The magnetic contactor will also
become OFF after the motor stops.

When this contact is turned on (closed) again, the spindle motor is placed to
be ready for rotation. It rotates immediately when the rotation command is
given. Accordingly, reset the command signals (velocity command, forward
rotation, reverse rotation commands) to the spindle servo unit simultaneously
when the emergency stop signal was inputted. '
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Emergency stop signal

(Contact B)

+24V

CN1

To

ESP1 L
(47)

ESP2

9,

o]

ov

10.2.2 Machine ready signal {(MRDY1, 2)
1) Mode set by parameters F-0l and F-09 is shown below.

Receiver |—

Spindle servo unit

Setting
Mode Contents
F-01 F-09

(a) 0 0 Machine ready signal is not used. Input of the

or emergency stop signal alone will make the spindle
1 motor ready for operation.

(B) 1 0 Machine ready signal is When the contact is off
used to make an operation the electro-magnetic
ready status by double contactor will come OFF
signal. to cut off the motor

power.

(C) 1 1 Power is cut off by
cutting the excitation
siénal of the transistor
in inverter section when
the contact is OFF the
electro-magnetic
contactor is still ON.

Note) Contact:

Contact of MRDY signal.

The following 2) to 4) are how to use the machine ready signals in each of
the above modes.

2) Mode (A)

Used to minimize the input signal points.

signal line to the contact.
3) Mode (B) (Standard setting)

Used to control an operation ready status by double
when it is necessary to set two electro-magnetic contactor ON/OFF signal
input terminals on machines where the worker must touch the spindle

It is not necessary to connect the

'signal.

directly for loading and unloading workpieces or tools.
C) When the contact is ON (closed), the electro-magnetic contactor turns ON,
and the motor becomes ready for operation.

®
®

When the contact is OFF (open), the electro-magnetic contactor turns OFF,
and the power to the motor is cut off.
If the contact is turned OFF (open) during the rotation of the motor, the
spindle motor will decelerate to a stop at once, and the electro-magnetic

contactor will also turn OFF after the motor stops.
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®

Do not use the electro-magnetic contactor too frequently (some 100 times)
in a single day, because it may shorten the electro-magnetic contactor's
open/close life. :

4) Mode (C)

1

@

Used in case the open/close of the electro-magnetic contactor is assumed
to be frequent,

In machines in which a spindle motor is restricted by the tool unclamp
signal during operation of the automatic tool change (ATC) orientation,
the command of the load meter may become large or large motor current may
flow because of a small shift from the orientation stop position. In
this case, cancel an orientation status during tool unclamp by making OFF
this signal. Orientation status can be made by making ON this signal
without spindle rotation at tool unclamp ending.

If the contact of the orientation command signal is still ON (closed) in
the above C) the OFF/OF of the contact of the machine ready signal will
only cause a small shift of the stop position; it is not necessary to
perform orientation again with another rotation.

Timing chart
Condition) Parameter F-0l:1 .,.... Use machine ready signal.

. Orientation command OFF. '
j — —
Orientation completion signal QFF \ .

Parameter F-09:1 ..... Cut the motor power using MRDY signal.

ON
Pull off New-tool )
© Tool @ mount @

Tool hold / movement \ / Take off
Spindle unclamp OFF / | OFF
Machine ready signal = ON l OF F r oON

124 Excitation cut

Tool change

ine ready signal rCu_c-:lIﬁ:—— -1
et = gn- L MRDY lﬂ ((3(1:171) % Receiver —{ [:___o_-',— i
| Parameter lll;a(r)agmeter settmg‘
I setting F-01 |

MRDY2 | TJ

(08) l

ov

Spindle servo unit
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10.2.3 Forward rotation command signal (SFR) .
1) The AC spindle motor will start forward rotation according to the velocity
command (positive voltage) when the following three conditions are satisfied.
The contact of emergency stop signal is ON (closed)
The contact of machine ready signal is ON (closed)
The contact of forward rotation command signal is ON (closed)
2) During contact on (closed), the AC spindle motor rotates counterclockwise
(CCW) as viewed from the shaft side according to the command speed.

3) When the contact turns off (open), the AC spindle motor is stopped by the
regenerative braking. After stopping, the base signal of the transistor is
turned off to interrupt the power to the AC spindle motor.

10.2.4 Reverse rotation command signal (SRV)
1) The AC spindle motor will start reverse rotation according to the velocity
command (positive voltage) when the following three conditions are satisfied.
The contact of emergency stop signal is ON (closed)
The contact of machine ready signal is ON (closed)
The contact of reverse rotation command signal is ON (closed)
2) During contact on (closed), the AC spindle motor turns clockwise as viewed
from the shaft side according to the command speed.

3) When the contact turns off (open), the AC spindle motor is stopped by the
regenerative braking. After stop, the base signal of the transistor is
turned off to interrupt the power to the AC spindle motor. '

4) When the forward rotation command signal and reverse rotation command signal
are turned on simultaneously, the spindle motor stops.

+24
[ sFRlcm %

v C Receiver
Forward rotation [ (45) 124
command signal %
. o« S Rv{% 'S Receiver
Reverse rotation (46)
command signal
0s |

(1.4):]—

ov
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10.2,5 Analog voltage signal (DA2, E) :
1) The speed command voltage and the AC spindle motor speed are in linear
proportion as shown in the following figure.

Maximum speed g o — e

Motor speed

|
|
|
|
|
|
|
|
|
!

('A% ‘ +10V command voltage (DC)

Command voltage

2) Normally, command the positive voltage KO to +10,.0 VDC). Use the forward/
reverse rotation command signals to distinguish the direction of rotation.

3) The positive/negative command voltages (0 to *10 VDC) result in the following
figure,

Forward rotation (CCW)

N T ToL LTI T Forward rotation command
signal (SFR) ON

\\ rotation
N\ _speed
\P

" (® Voltage

|

|

|

I

I

|

} Speed command
|

= @ Voltage
!

l

I
|
|
|
I
[
|
l—1 oV
|
|
|
|
|

N | Reverse rotation command
—_— e N signal (SRV) ON

Reverse rotation
(CW)

Do not command the positive/negative voltages to the machine whose tool and
workpiece may break or in which the safety cannot be guaranteed when rotated
in the reverse direction by a forward command.

4) Be careful with wiring so that the velocity command voltage line is not
affected by external noises. Use a shielded wire without fail,

5) Compose the speed command voltage (0 to +10 VDC) circuit as shown in the
figure below. In this circuit, the manual input (analog input) and automatic
command (DA converted output) are selectable by relay. If the speed command
voltage exceeds +10 V, it is automatically clamped to max. 10.7 V internally,
Be careful since the motor revolution reaches max. 107Z of the rated value.

6) The motor is not rotated when only the speed command voltage is applied., It
rotates when either a forward or reverse rotation command was given.

7) When the speed command voltage became *10 V or more, it will automatically be
internally clamped to maximum *10.7 V. However, pay attention as the motor
speed may rise to a maximum 1077 of the rated rotation.
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8) The movement of the motor will differ according to the ways the speed command
voltage and the forward/reverse rotation command signals (SFR/SRV) are given.
Change the speed command voltage inputs as the following figure, and then set
the forward/reverse rotation command signals ON (closed).

’ ' (Wrong way) (Correct way)
ON ' ON

Forward/reverce OFF OFF

rotation signal

Speed command
" voltage

7

ov

ov

Motor speed

'\—__——'——“'—'—\' ——

I

|

|

|

7

|

|

!

i

!

i

o

l

_ 0 : \
9) Example of connection when using the analog output of the CNC.

Speed command voltage - CN1 ~ .
_________________ DA2) (31)

o s DALY —AW T p
[ |
{ : I 100k2 I
[ L

Shield ol i B

earth Yo .- >’

— (32) _|
Connect to the ground ov
terminal of the CNC, Spindle servo unit

lO)‘The input impedance of the speed command voltage receiver circuit of spindle
servo unit is 100 k.

10.2.6 +15V power (+15V, E)

1) This power supply is used to give analog speed command using the variable
register, from outside the unit in manual input.

2) Maximum 30 mA current can be used in this +15 V power source,

10.2.7 Spindle rotation speed override (OVR1, OVR2) )

1) Unusable with models 6S -~ 228 (Models 1S - 3S are not provided with this
function)

2) This signal is used to override the spindle speed of the automatic speed
command, to gain the optimum cutting condition. The NC system also has the
spindle speed override function. Use the function of the NC system normally.

3) When using the speed override function of the AC spindle servo unit,
establish the circuit as shown in the figure hereunder externally.
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Cancellation resistance ) CN1
\ e S VR (57
' I| } | II [ = Parameter
1.8K P b 101 setting F-02
o [ Io! Parameter -
VR |3 +1% \ ||| I[I Ars_e_t_:Eﬁng F-03 MA
| [
neg2 o o0 L | [oVR2 m
I T \
1 3 1 bt [ (28) S
SW | : : : 18K +1%
R Zgee 5
1.0kQ B || os ov
— f——20
S Wi [(14) ]
Shield line oV

Override cancel (Short SW1-2)

Speed override (Short SW1-3) AC Spindl it
Spindle servo uni

4) When performing synchronous feed as thread cutting or other external manual
velocity commands, the override must be cancelled. Switch the circuit (short

SW1-2) and set the override precisely to 1007%.
5) Setting on the AC spindle servo unit for speed override function and the
range of override is as follows.

Parameter
Function
¥-02 F-03
Speed override function not used 0 0
Speed override function used Override range 1 1
Up to 120% (upper limit)
Up to 100% (upper limit) 1 0

6) The override range is determined by the resistance value of R in the figure.
When R = 1.0 k@: 60 to 1207
R = 2.4 k@: 80 to 120%

Override

Resistance of between 2 to 3
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7)

If the override range upper limit is set to 100%Z, short cancel resistor
1.8 kQ, since this resistor is not needed.

10.2.8 Torque limit command signals (TLM1, TLML, TLMH, OT)
(Models 1S - 3S, TIM1, OT: Models 6S — 22S., TLMH, TLML, OT)

1)

2)

3)

&)

5)

The torque limit is used to temporarily reduce the output torque of the AC

spindle motor during the AC spindle motor rotation in case of mechanical

spindle orientation, gear shift, etc. S

The machine tool builder is requested to set the orientation output torque

and the revolution at the orientation time for every model so as to reduce a

shock when the machine stopper operates.

Adjust the torque at the time of torque limit by parameter F-18.

The torque limit value is + (set value of F-18)7 of the maximum torque when

TIMH is ON, When TLML is ON (TIMl is ON as for the models 1S - 3S), the

torque is about 1/2 of the TLMH:ON.

When the torque limit command signal turns on (closed), the torque is

limited. (This signal is effective at once, even if this torque Ilimit

command is given during the motor rotation.) The torque limiting signals

(TLM5, TLM6) are sent outside, immediately when the torque is limited.

For executing the mechanical orientation during ATC of a machining center,

take the following items into consideration when designing the power magnetlc

sequence so as not to damage the stopper.

(1) The output torque is suppressed during orientation so as not to allow it
to be excessively large. :

(2) The revolution is suppressed during orientation so as not to allow it to
be excessively high. If an excessively high revolution is detected by
the speed detection signal, take the interlock not to operate the

stopper. .
(3) The stopper should be securely retreated when the torque limit was
released.
. +24V
. . Spindle servo unit
- CN1 .
Torque limit command . TLML | (05) % .
- Receiver
(TLMn +24V
_ (MNote)  TLMH ] (21) % .
> ¢ Receiver
(-)
OT | (06)
1
ov

(-) is for models 1S - 38.
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Example of mechanical orientation sequence

Torque limit commands TLMH , TLML (TLM].)

Orientation speed command

SFR/SRV ﬁ
Commands \ (forward/reverse rotation command) f
l Torque limiting signals TLMS, 6 ‘
[ * Zero-speed, i
signal P ] OFF ON SST1, 2
Servo unit Speed | - ON at a speed lower than
signals detecting signal | than a certain speed
i Motor slowly rotates
Motor | under the lgntlted
( revolution :74 torque condition (Stop)
(Stop)’ [ [
Stopper F /AProtruded / / / (Retreat)
Machine 3 (Retreat) :
Limit switch (Stop check signal)

ATC
L (Tool exchange)

If the above conditions are difficult, adopt the electric spindle orientation
(option) without stopper.

10.2.9 Alarm reset signals (ARST1, 2) .

1) After eliminating causes of alarms such as motor overheat, excessive speed
deviation, circuit short-circuit, overspeed, overvoltage, overcurrent,
overload, power drop, etc., then input the alarm reset signal, and the alarm
is released to place the unit in readiness for operation.

2) This signal is ineffective, if it is inputted during the absence of alarm.

3) The servo unit is also provided with a reset switch, which has the same
function as this alarm reset signal.

10.3 Orientation Signai (CRCM1, 2)

Connected when wusing the spindle orientation control circuit (option).
Description of the signal is mentioned in Chapter IV,

10.4 Spindle Control Output Signals
For the output signal rating, refer to section 10.1.

10.4.1 Speed arrival signals {SAR1, 2} _

1) The contact is turned on (closed) when the actual rotation speed of the
spindle motor reaches a certain preset range with reference to the command
speed.

Detection range (See items (2), (3))/

-~
Commanded speed —— — - — == —

N

AN
Motor speed 0
(Closed)
(Open)
SARI, 2 ”
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Commanded speed (2) — — — —

| -
l Detection range
. } (See items (2), (3))
Commanded speed (1) — — — — /_ = ="—
0
Motor speed
(Closed) |(Open) (Closed)
74 77 7 v p
SAR1,2 .

2) The preset range is adjustable within a range of +1 to 100Z of the command

speed; provided that the detection range becomes wider than the preset range,
if the speed is lower thanm 10%Z of the maximum speed.

standard setting before shipment.
below at low speed.

3) This detection range of the speed arrival signals is set to +15% as the
However, it is expanded as illustrated

200
180 + '
176% (at 0.1V/45, 60 or 80 rpm)
160
140 F
59 120 -
g;n-%n 7, ~ ™ 115%
£ 100°
a2 100
o &
5 g ) 85%
23 . - 7
2eg 01/
60 -
40
20 |- 24% (at 0.1V /45, 60 or 80 rpm)
0 : | { i |
0 2 4 6 8 10V
Speed command voltage [V]
0 - 1,600 3,200 4,800 6,400 8,000 rpm
1,200 2,400 3,600 4,800 6,000 rpm
0 900 1,800 2,700 3,600 4,500 rpm

Speed {rpm]

- 125 -~



If a 45/60/80 rpm of speed command is issued, the arrival signal is sent when
actual motor speed reaches 45/60/80 rpm +76%.

4) This signal is not outputted, unless either SFR or SRV is turned on.

5) The reverse rotation at the tapping cycle is controlled by using this signal
as follows.

F
SFR (forward rotation command) m
ON | /
SRV (reverse rotation command) /
{ ON
.] lﬂ) ms
: ON
SST (zero-speed detecting signal) OFF
SAR (speed arrival signal) Minimum |
t | pulse
ON 4058 | Width
Ty *40ms Note: T3 time is delayed until
OFF SAR signal turns off,
N 1 i
Motor speed ormal rotation
0 - Zero-speed detection range
ggf:&g:g:lg e Reverse rotation

When the reverse rotation command is sent, the spindle motor starts
deceleration, and the speed arrival signal turns off within 40 ms.

Then, the next turn-on of the speed arrival signal is detected as the reverse
rotation command end.

Spindle servo unit

CN1

SARI
Speed arrival (1) R

signal

) SAR2

Note) Models 1S - 3S are output by an open collector transistor (polarized).

6) This signal is employed as the check signal (FIN signal) for forward rotation
(M03) and reverse rotation (M04) command.
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10.4.2 Zero-speed detecting signals (SST1, 2)
1) If actual rotation speed of the spindle motor is reduced to be lower than the

zero-speed detection point when the stop command was given, the contact is
turned on (closed).

Motor speed R
Zero-speed detection point ;
(£0.75% of maximum speed as
the standard)
SSTI1, 2 (Closed)
- (Closed) | : (Open) :

2) The zero-speed detection point is fixed at 0.75% of the maximum speed as the
standard.
In other words, the zero-speed detection signal turns on when the rotation
speed is lower than about 33, 45 or 60 rpm.

3) This signal is outputted when the above condition is satisfied, irrespectlve
of rotation commands (SFR, SRV).

4) The minimum pulse width value of this signal is about 40 ms. Refer to
section 9.4,1-(5).

Spindle servo unit

CN1
— - SST1
Zera-speed 3
detecting signal
SST2
(4

Note) Models 1S - 3S are output by an open collector transistor (polarized).

10.4.3 Speed detecting signals (SDT1, 2)

'1) The contact is turned on (closed) when the actual motor speed is lower than
the speed being set on Parameter F-17.

2) The detection point is fixed at the maximum speed 'x (set volume of
F-17/1000)%. :

Spindle servo unit

CN1

SDTI1
Speed detecting

signal

SDT2

Note) Models 1S - 3S are output by an open collector transistor (polarized).
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3) This signal is used to detect the rotation speed which becomes lower than a
certain speed set such as clutch selectable speed or gear selectable speed.
It is usually set to 37 of the maximum speed (standard setting) in case of
gear change or 307 of the maximum speed in case of clutch change.
The machine tool builder is requested to set the check terminal voltage to a
desired value by the variable resistor.

. Motor speed Speed detection level.
| |
| !
| ]
|
sDT1 -2 | |
T OFF I
ON (Open) ON
(Closed) ; (Closed)

4) The signal contact is turned on (closed) when the absolute value of the motor
speed is reduced to be lower than the preset detection level, irrespective of
rotation commands (SFR, SRV).

(Reference)
Sequence of the gear shift
The gear shift in the CNC machine tool is one of sequence controls.- The

electric circuit signal on the sequence is used to move the spindle gear, which
is an important component of the machine. It is then necessary to check that
the spindle motor revolution is in low speed to switch the gear safely.

The following is an example of sequence at gear shift, when the speed detection
signal (gear selectable signal) was used. This example can be referred to when
designing the magnetics sequencer.

An example of gear shift sequence using speed detection signal

(Sequence) (Check signal)

: Gear shift command

'

Low speed revolution command
of the spindle motor

‘ Speed deteaction Sll%'llilll) ON
(Zero-speed signa
Speed check . Turns ON when slower than

the gear selectable speed

!

Shifter moves

!

End of gear shift

'To change the gear safely, check that the spindle motor revolution is low enough
before moving the shifter. If the zero-speed signal is also applied, the safety
can be doubly checked,
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If the shifter moves when the spindle motor is rotating in high speed, the gear
will break.

Spindle motor speed Gear selectable motor
speed range
LLLLLLLL L LLLLL
T N7
Orpm ; : ’/
| [ l\
; } | | Spindle motor speed
I I : ] at gear shift (Low speed)
Shifter moves I e i
| ]
l [
I End of gear shift :
| |
l |
| |
I |
| |
| ON :
Speed detection signal OFF Ce L OFF
(Gear selectable signal) ;r |
Zero-speed detect signal I._ e L _ — j

10.4.4 Load detection signal (LDT1, 2)

When the load becomes greater than the set value (%) against the maximum
detection level (10 V) of the load meter, the contact is ON (closed).

Note) For models 1S - 38

LDT1 ..... CNIl (33)

LDT2 ..... CNL (34) Spindle servo unit
CN3
_/——ﬁN"tE) ) LDT1
Load an
detection
signal
O LDT2
a8 —0

. Output by an open collector transistor (polarized).

10.4.5 Spindle alarm signais (ALM1, 2)

1

2)

3)

If the spindle motor operation cannot be continued due to trouble, the
spindle motor power is turned off to stop the spindle motor.

An alarm signal is also sent to the exterior concurrently. (The output
contact is open under an alarm condition.)

The alarm signals employ one contact only. For the alarm contents, refer to
section 10.5 alarm contents signal.

Reset the command signals (speed command, forward rotation, reverse rotation
commands, and torque limit command) to the spindle servo unit by using this
alarm signal output without fail (clear all signals from PMC). Otherwise the
spindle motor may rotate when the alarm of the spindle amplifier was
released, and a dangerous accident may result.
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4)

5)

6)

Since the spindle motor is decelerated and stopped simultaneously when an
alarm signal is outputted, it 1is necessary to set the emergency stop
condition or feed hold condition on CNC or the power magnetics control panel
side. ' ‘ ‘

The contact is open under an alarm condition.

The spindle motor is being decelerated and stopped during alarm signal off
(open contact), irrespective of external commands.

The relation between alarm signals and alarm reset signal is as illustrated
below.

Speed command voltage

Forward/revérse rotation
commands SFR (SRV)

Commands
ARST1,2
(Alarm reset) (Open) / \
Servo unit ALM1,2 . (Closed)
signals : (Alarm) e
Eliminate a case of
an alarm
Motor rotation
speed
Motor

(Stop)

Motor does not operate, even

if a command is given. Usable condition

- | —

Spindle servo unit
CN1

ALM1
(11

Alarm signal

ALM2
(12)

Note) Models 1S - 3S is output by an open collection transistor (polarized)
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10.5 Alarm Content Signals {AL8, AL4, AL2, AL1)

1) These signals are provided with models 6S - 22S. (Models 1S - 3S are not
provided with these signals)

2) The alarm conditions of the AC spindle motor and AC spindle servo unit are
indicated by light-emitting diodes on PCB of the AC spindle servo unit.
Alarm contents are sent to the exterior by code signals concurrently.

ALl

b

“
:

PN
vl
N

Ly
arata

o]

COM

3) The correspondence between LED display and alarm signals is as shown in the
following table.

Alarm content signals
LED display
ALS8 AL4 AL2 ALl
AL-01 o
AL-02 o
AL-03 o] o)
AL-04 o
AL-05 o o
AL-06 o o
AL-07 o o o
AL-08 o
AL-09 o o
AL-10 0 o
AL-11 o] o] o]
AL-12 o o
AL-13 o] o o
AL-14 o o] o
AL-15 0 o 0 o)
o: Contact ON (closed)

4) Alarm signals can be received at magnetics sequencer and their signals can be
displayed on the CRT of CNC. These signals can be used to design magnetics
sequence by the MTB.

Alarm contents are shown in the Table 10.5 (a) (Models 1S - 38) and Table
10.5 (b) (Models 6S - 225). .
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Table 10.5 (a) Alarm (Models 1S - 3S, 18/15000, 2S/15000)

Alarm No. Meanings Contents

AL-01 Motor and This lamp lights when internal temperature
radiator of motor and radiator of the units is higher
overheat than the specified value.

AL-02 Excessive This lamp lights when the motor speed is
deviation of largely deviated from the command speed.
speed

AL-03 Defective Detects that regenerative current has flown
regenerative longer than the allowable time
current

AL-04

AL-05

AL-06 Overspeed This lamp lights when the motor exceeds 1157
(Analog of the rated speed.
detection)

AL-07 Overspeed This lamp lights when the motor exceeds 1157
(Digital of the rated speed.
detection) -

AL-08 Overvoltage This lamp lights when voltage largely exceeds

the rated working voltage range due to
a tap selection failure, etc.

AL-09

AL-10 Detects lower Detects the input power voltage lessened.
voltage

AL-11 Excessive high | Detects over DC voltage of power.
voltage of DC
link

AL-12 Abnormal Detects over current of circuit.
current of DC
link
Defective
transistor

AL-13 - 15
AL-16 - 23 Defective arithmetic circuit and peripheral circuit.
No display Defective ROM.

- 132 -




Table 10.5 (b) Alarm (Models 6S - 225, 3S/12000 - 22S/6000, 8P - 40P, 8VH, 12VH)

Alarm No. Meanings Contents
A1L-01 Motor overheat | This lamp lights when internal temperature
of motor is higher than the specified value.
AL-02 Excessive This lamp lights when the motor speed is
deviation of largely deviated from the command speed.
speed
AL-03 +24 V fuse is +24 V fuse of the control power section is
blown. blown.
PCB with
version No. of
09A or earlier
PCB with No AL-03 on the PCB version 10B or later.
version No. of
10B or earlier
AL-04 Open phase of A phase of input power is open.
input power
AL-05
AL-06 Overspeed This lamp lights when the mator exceeds 1157
(Analog of the rated speed.
detection)
AL-07 Overspeed This lamp lights when the motor exceeds 1157
& (Digital the of rated speed.
detection)
AL-08 Overvoltage Voltage extremely excesses the rated voltage.
AL-09 Overheat of Temperature of radiator such as semiconductor
radiator is extremely high.
Al-10 Lower voltage Detects lower voltage of
of input power input power.
Al-11 Excessive high | Detects over DC voltage of power,
voltage of DC
link
AL-12 Abnormal Detects over current of circuit.
current of DC
link
Defective
transistor
AL-13 Defective Abnormal transmission between microcomputer
arithmetic and peripherals.
circuit
AL-14 Defective ROM Detects defective ROM.
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Table 10.5 (¢) Alarm (Models 6S - 22S, 35/12000 - 22S/6000, 8P - 40P, 8VH, 12VH) .

Alarm No. Meanings Contents
AL-15 Defective Detects defective optibnal circuit and
optional erroneous connection to optional circuit.
circuit
A-16 - 23 Defective peripheral of arithmetic circuit and circuit.
A " Defective ROM.

10.6 Speed Indication Voltage Signal (SM1, OM)
1) The rotation speed of the AC spindle motor can be indicated by externally

2)

3)

connecting a speedmeter,

+10V

Output voltage (DC)

oV, 4,500/6,000/tpm

(Forward rotation/reverse

Motor rotation speed rotation)

A voltage (DC) proportional to the rotation speed is outputted, irrespective
of the forward or reverse rotation of the motor. A +10 V is outputted at the
maximum revolution 4,500/6,000 rpm.

Use the following speedmeter (DC voltmeter)

- One-sided deflection DC voltmeter

~ DC voltage 10 V full scale

- Internal resistance higher than 10 kilo ohms

Exampie) DC voltmeter LM-80: Kuwano Electrical Manufacturing Co., Ltd.
The speed indication voltage is used for the speedometer, and the forward

rotation/reverse rotation output voltages are not calibrated. The voltage
accuracy is max. *37.

Spindle servo unit

)

Speed indication
voltage

X i
\
; (\ Speedometer

Load indication
voltage

Loadmeter
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4) SM1, LMl, and OM indication interface can be used from terminal board TB for
models 6S - 22S as well as connector CN1,.
Use a 2-conductor shielded cable.

10.7 Load Indication Voltage (LM1, OM) :

1) The load indicator indicates the load factor, which is the ratio of the load
to the maximum output obtainable by the spindle motor at the imnput voltage
and working revolutions when the machine tool spindle is rotating without
load or when cutting is in progress.

2) The revolutions-to-spindle motor output relation, revolutions-to-torque
relation and revolutions—to-indicating voltage relation are as illustrated
below approximately when the rated input voltage is applied.

Rated . Lowered
torque . output
region Rated output region region

Maximum output of motor

AT

Spindle motor output |

[kW] ! 30 min. rated output

|

| ,
/ //i ’ \
7

~ Continuous rated output

I

0 ) (Maximum speed)
(Basic speed) Motor revolutions

Maximum torque of motor
- (=2 30 min. rated torque x 120%)

Spindle motor térque
{kgem]

/ 30 min. rated torque

T Continuous rated tdrque

Motor revolutions

Maximum output of motor

e LTI AOTATAL [T 0 s owaneizom

30 min. rated output

\

Continuous rated output

Load indicator
indicating voltage — - _
(vl

l
|
a
[
|
I
l
|

Motor revolutions

3) The relation between each spindle motor output and the indicating voltage of
the load indicator is as shown in Table 10.7 (a), assuming that the
continuous rated output of the spindle motor is 100Z.
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4)

5)

6)

Three types of indications of the load dindicator may be considered
approximately from Table 10.7 (a). For the indication of the load indicator
in this case, refer to examples shown in Table 10.7 (b).
Machine tool builders are requested to prepare a load
voltmeter) which complies with the following specification,

- One-side deflecting DC voltmeter

- DC voltage 10 V, full scale

~ Internal resistance 10 kilo ohms

Example) DC voltmeter LM-80 made by KUWANO DENKI

The indication interface of these signals are usable from the terminal block
TB in addition to the connector CNl. (Models .6S - 22S) When TB is used, use
2-core shielded cable.

indicator (DC

Table 10.7 (a) Relation between each spindle motor output

~ and indicating voltage of load indicator

Indicating Ratio Example of load indicator
voltage of assuming Type of ,
Model Output load indi- that conti- applicable Ratio to
(kW) Ty full scale
- cator (V) nuous rated load 2
(Note) is 100Z (Z) indicator o
1S 1.5 5.7 100 102.2
18/15000 2,2 8.3 147 A 150
2.64 10.0 176 180
1.5S 1.1 2.5 100 100
3.7 8.4 338 D 338
4.4 10.0 400 400
28 2.2 5.0 100 100
25/15000 3.7 8.3 166 C 166
4.4 10.0 200 200
3S 3.7 5.6 100 100.8
35/12000 5.5 8.3 148 A . 150
8P 6.6 10.0 178 180
6S 5.5 6.1 100 109.8
65/12000 7.5 8.3 136 A 150
12P, 6VH 9.0 10.0 164 180
8S 7.5 5.7 100 102.6
85/8000 11.0 8.3 146 A 150
8VH 13,2 10.0 175 180
128 11 6.1 100 109.8
128/8G00 15 8.3 136 A 150
22pP, 12VH 18 10.0 164 180
158 15 6.7 100 100.5
155/8000 18.5 8.3 124 B 125
30P 22.2 10.0 149 150
188 18.5 7.0 100 105
185/6000 22.0 8.3 118 B 125
40P 26.4 10.0 142 150
228 22.0 7.0 100 105
225/6000 26.0 8.3 118 B 125
31.2 10.0 142 150

Note) Accuracy of the load indicator voltage depends upon the speed used or the
input voltage. The maximum deviation is approximately +15%.
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Table 10.7 (b) Exampies of load indicator type

Type Indication of load indicator Model
Color ) Yellow Red 1s, 35, 685,
division !A White band Il band i band ! 8s, 128,
18/15000,
ol el 2| s,
3 ’
A tion (I) 50 %100 150 180 83/8000,
! . 125/8000,
0V | | | 8P, 12P,
Correspond- 5.55V 83V 10.0V 22p, 50P,
ence to . 6VH, . SVH,
voltage 12VH
Color Yellow Red :
division White band band | band | ;ZS’ 18s,
) y
’ W 185/6000,
l’l ||||I | 1| Il[!l ,l l‘ II 225/6000,
B Indication 0 50 100 - 125 150 15p, 18P,
| % 30P, 40P
| .
ov ! 1 |
! ; I
Correspond- !
ence to 6.66V 83V 100V
voltage
Col Yellow Red 23
olor White band band band y
division | re : = . 25/15000
7
Indication 1 1 1 I ] I ' ] /
C 0 50 100 150166 200
! |
! % |
oV i
Correspond- I !
ence to 50V 8.3V 100V
voltage
Red
Color  White band Yellow band band 1.58
division = ; |
I V "l
Indication L1 L] ] L] , 1 %
D 0 100 200 300 338 400
I
i % | !
0V { I}
| |
Correspond- ! !
en;e t(f 50V 8.3V 10.0V
voltage
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11. RIGID TAPPING
Response characteristics mneeded for the normal operation mode and the rigid
tapping mode are different from each other when using AC spindle motor. Noise
on the spindle may possibly get louder depending on machines when response
characteristics are improved. In this case set the parameter for rigid tapping
according to the type of machine.
1) Selecting rigid tapping mode
Select the parameter number to display .
2) Contact signal TLML~0T (TLM-0T: Models 1S - 38)
Treat the power sequence to close the contact signal TLML-0T (TLM-0T) when
rigid tapping is made.

lcm +24v
TLML | (5 %
— = [ RV ]

(TLM)
OT | (6)

T Lov

3) Confifﬁing the ready signal
Check the contact of the control output signals TLM5 and 6 is closed as the
ready signal, to start rigid tap machining.

E _ TLMSJ\?;;
, L
TLMé6 I (10) /
-

T

Note) Models 1S - 3S are output by an open collectar transistor (polarized).

4) Improving response characteristics
Select the parameter number to display .
Lessen the setting value from to input proper data, when the spindle
on the machine makes noise. Setting range: 0100 - 0010
Cautions on application
(Note) that the torque limit command signal TLML cannot be used when the
rigid tapping mode is selected.
Use the torque limit command signal TLMH when torque limit is necessary.
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lli. AC SPINDLE MOTOR P series



“Yr



1. GENERAL _ _ :
The AC spindle motor P. series is suitable for structural rationalization by
eliminating the machine spindle.gear box.

2.
1)

2)

FEATURES

As the rated output range is wide at 1:8, a gear box structure for speed
change is not required, thereby allowing the structure of the machine to be
simplified. '

Accordingly, vibration and noise caused by the gear box structure is also
eliminated. :

Improvement in efficiency of construction equipment

In the conventional motor, it was necessary to stop the spindle when
switching the gear to change the speed. However, the P series AC spindle
motor reduces unnecessary use of time, other than that needed for machining,
to a minimum by eliminating gear switching.

3) Despite a compact configuration, a large low-speed torque can be obtained.

4)

Similar to the 'standard series, the method of fan exhaust can be selected
from either a exhaust front type or exhaust rear type, thus preventing heat
deformation of the machine.
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3. SPECIFICATIONS

. Series P series
Model | gp 12p | 15p | 18R | 22p | 30p | 4o | s50P
Item
AC OQut- | Continuous kW 3.7 5.5 7.5 9 11 15 18.5 22
spin~ | put rating(*1) (HP) (5.0) (7.4) | (10.0) | (12.0) | (14.7) | (20.1) | (24.8) 1(29.5)
dle
motor 30-min. kW 5.5 7.5 9 11 15 18.5 ] 22(*5) |30(*5)
rating(*1) (HP) (7.4) { (10.0) | (12,0) | (14.7) | (20.1) | (24.8) | (29.5) ((40.2)
50%Z ED(*1,%2) kW 5.5 7.5 9 11 15 18.5 22 30
(HP) (7.4) | (10.0) | (12.0) { (L4.7) | (20.1) | (24.8) | (29.5) [(40.2)
Rota- | Basal speed rpm 750 . 750 750 750 750 575 575 575
tion
speed | Maximum speed rpm 6000 6000 6000 6000 6000 4500 4500 4500
Qutput torque(*4) N.m 47.1 70 95.4 114.5| 140 249 307 365
(kg.cm) (480) (714) (974) | (1169) | (1428) { (2540} | (3133) |(3726)
G’ kgom® | 0.11 | 0.36 | 0.36 | 0.51 | 0.51 | 1.18 | 1.18 | 2.48
Rotor inertia N.m.secé 1 0.027| 0.091| 0.091| o0.126 0.126 | 0.29 0.29 0.62
(kg.cm.sec™) | (0.28) [ (0.93) | (0.93) | (1.29) ] (1.29) (3.0) (3.0) (6.33)
Weight kg 80 110 110 143 143 250 250 460
Vibration V5 V10
Noise ) 75dB 80dB
Cooling system v Totally encloéed external fan type
Mounting . Use the output axis in the horizontal or vertical direction
Overload tolerance 120% of 30-min. rating
(1 min,) :
Insulation F type
Ambient temperature 0 - 40°C
Painting color Munsell N2.5
Spare parts Pulse generator, Thermostat
Bearing lubrication Grease
AC 30-min, rated power kVA 9 12 15 17 22 26 32 44
spin~- | supply capacity
dle -
servo | Power supply(*3) AC 200/220/230V, 10%/-15%; 50/60Hz +lHz
unit
Main circuit system Transistor PWM inverter
Feedback system Speed feedback by pulse generator
Braking system . Regenerative braking
Input command voltage DC +10V (High speed) - OV (Stop)
Speed control range 60 - 6000rpm 45 - 4500rpm
(Speed ratio 1:100) (Speed ratio 1:100)
Speed fluctuation : 10% of maximum speed for load fluctuation in the range
of 10% - 100%
(*1) Rated output is guaranteed in the rated power supply voltage. When the input power supply

(%2)
(*3)
(*4)
(*5)

voltage fluctuates, even within the allowable fluctuation range, rated output may not be
obtained.

With a cycle time of 10 min. and 50% ED: the ON period will be 5 mins. and the OFF period, 5 min.
A transformer is needed when the power supply voltage is outside the voltage stated in this manual.
Output torque is expressed as "Continuous rated torque in the rated torque range",

Guaranteed when separately stipulated conditions are satisfied.
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- 4. OUTPUT CHARACTERISTICS
1) Model 8P
kw $
8
6

/

30 min., 50% ED operating zone
(5.5 kw)
]

N

b=t
24 l N 3.7
o} / Continuous operating zone (3.7 kw)\\
2 2.2
0 ooy
0 1,000 2,000 3,000 4,000 5,000 6,000 rpm
Motor speed
2) Model 12P
kW
8 A T l
/ 30 min., 50% ED operating zone (7.5 kw)
s ]
/ ‘Continuous operating zone (5.5 kw)
84
=
o
2
0 -
0 1,000 2,000 3,000 4,000 5,000 6,000 rpm
Motor speed
3) Model 15?7
kWA
12
.30 min., 50% ED operating zone (9 kw)
9
T~
o / Continuous operating zone \\
g‘ 6 ~ 4 (7.5 kw) ~{s 5
I~
@]
3
% 1,000 2,000 3,000 4000 5000 6,000rpm

Motor speed
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4) Model 18P

5) Model 22P

6) Model 30P

kw!
12
l | -
/50 min., 50% ED operating zone (11kW)
0 I —
Continuous operating zone (kW)
8 6
=
o
3
0
0 1,000 2,000 3,000 4,000 5,000 6,000 rpm
: " Motor speed '
KW
1o i | z s
/ 30 min., 50% ED operating zone (lskm )
12 \
. ~ N11
Continuous operating zone (11kW) T i )
5 / T~~~
=
a 8
]
@]
4
% 1,000 2000 3000 4000 5000  6,000rpm
Motor speed '
0}
25
20 18.5 kW 30 min., 50% ED operating zone
1 5 kW Contﬁluous operating.zone
15 / \\ 15 KW
3 \ 11 KW
5 10
) V
155 3450 | 4500
% 1 2 3 4 5 ( x 1000 rpm)

Motor speed
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7) Model 40P

(kW)
5
2 | ! 1 |
22 kW 30 min., 50% ED operating zone
20 I 18.5 kW Continuous operating zone
f N 18.5kW
15 \ 15 kW
=
2
=
@]
10
5
575 3450 4500
0 -
0 1 2 3 4 5 ( %1000 rpm)
Motor speed
8) Model 50P
1
( kgvg 30 kW 30 min., 50% ED operating zone
200\
25 0 N
Continuous

22 KW operating zone

N\

15— 15 KW

Output

10
5 575 3000 4500 —
0 -
0 1 2 3 4 5 ( x1000rpm)

Motor speed
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Note) When the ambient temperature of the model 40P servo unit is high, the time
of continuous use at the motor's 30-min. rated output is shown in the
figure below in terms of servo unit thermal limitation.

A

30

n
(@]
T

(@]
T

‘Time of continuous use (min.)

1

0 10 20 30 40 50 60

Ambient temperature (deg C) .

Note 1) Use four three-phase fan motors (model 5915PT-20W-B30-504 made by
MINEBEA or equivalent).
Note 2) For duct dimensions, refer to the following figure.

-
= .
| I
__l || Cooling fin
A0l 4
| - A
I | R N
[ C% | G
Lo . I
i |
I
[
[
I
| Duct
&___J
o5 <
X |
178
? 1 Fan motor (2)
Alr

304

Reference fig., of the Model 40P servo unit external cooling fin method
of cooling
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5. ORDER SPECIFICATIONS

5.1 AC Spindle Motor

-B103

-B302

-B303

Name Specification Description
number
Model 8P Flange mounting | A06B-0725-B102 | 6000 rpm, has key, has oil seal,
exhaust rear
-B103 | 6000 rpm, has key, has oil seal,
exhaust front
-B302 | 6000 rpm, no key, has oil seal,
exhaust rear
-B303 | 6000 rpm, no key, has oil seal,
exhaust front
Foot mounting A06B-0725-B202 | 6000 rpm, has key, no oil seal,
exhaust rear
-B203 | 6000 rpm, has key, no oil seal,
exhaust front
~-B402 | 6000 rpm, no key, no oil seal,
exhaust rear
-B403 | 6000 rpm, no key, no oil seal,
exhaust front
Model 12P Flange mounting | A06B-0726-B102 | 6000 rpm, has key, has oil seal,

exhaust rear

6000 rpm, has key, has oil seal,
exhaust front

6000 rpm, no key, has oil seal,

exhaust rear

6000 rpm, no key, has oil seal,

exhaust front

Foot mounting

A06B-0726-B202
~B203
-B402

~B403

6000 rpm, has key, no oil seal,
exhaust rear

6000 rpm, has key, no oil seal,
exhaust front

6000 rpm, no key, no oil seal,

.exhaust rear

6000 rpm, no key, no oil seal,
exhaust front
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Name

Specification
number

Description

6000 rpm, has key, has oil seal,

Model 15P | Flange mounting | A06B-0727-B102
exhaust rear
-B103 | 6000 rpm, has key, has oil seal,
exhaust front '
-B302 | 6000 rpm, no key, has oil seal,
exhaust rear
~B303 | 6000 rpm, no key, has oil seal,
exhaust front
| Foot mounting A06B-0727-B202 | 6000 rpm, has key, no oil seal,
exhaust rear
~-B203 | 6000 rpm, has key, no oil seal,
exhaust front '
-B402 | 6000 rpm, no key, no oil seal,
exhaust rear
-B403 | 6000 rpm, no key, no oil seal,
exhaust front
Model 18P | Flange mounting | AO6B-0728-B102 | 6000 rpm, has key, has oil seal,
exhaust rear
~B103 | 6000 rpm, has key, has oil seal,
' exhaust front
-B302 | 6000 rpm, no key, has oil seal,
exhaust rear
-B303 | 6000 rpm, no key, has oil seal,
exhaust front
Foot mounting A06B-0728-B202 | 6000 rpm, has key, no oil seal,
exhaust rear
-B203 {6000 rpm, has key, no oil seal,
S exhaust front
-B402 | 6000 rpm, no key, no oil seal,
exhaust rear
-B403 | 6000 rpm, no key, no oil seal,
exhaust front
Model 22P Flange mounting AQ06B-0729-B102 | 6000 rpm, has key, has o0il seal,

-B103
-B302

-B303

exhaust rear
6000 rpm, has key, has oil seal,
exhaust front
6000 rpm, no key, has oil seal,
exhaust rear
6000 rpm, no key, has oil seal,
exhaust front

Foot mounting

AO6B-0729-B202

-B203

-B402

-B403

6000 rpm, has key, no oil seal,
exhaust rear
6000 rpm, has key, no oil seal,
exhaust front
6000 rpm, no key, no oil seal,
exhaust rear
6000 rpm, no key, no oil seal,
exhaust front
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Name

Specification
number

Description

Model 30P | Flange mounting | AO06B-0730-B100 | 4500 rpm, has key, has oil seal,
exhaust rear
-B101 | 4500 rpm, has key, has o0il seal,
exhaust front
-B300 | 4500 rpm, no key, has oil seal,
exhaust rear '
-B301 | 4500 rpm, no key, has oil seal,
exhaust front
Foot mounting A06B-0730-B200 | 4500 rpm, has key, no oil seal,
' exhaust rear
-B201 | 4500 rpm, has key, no oil seal,
exhaust front
-B400 | 4500 rpm, no key, no oil seal,
exhaust rear
-B401 | 4500 rpm, no key, no oil seal,
exhaust front
Model 40P | Flange mounting | A06B-0731-B100 | 4500 rpm, has key, has oil seal,
exhaust rear
-B101 | 4500 rpm, has key, has oil seal,
exhaust front
~B300 | 4500 rpm, no key, has oil seal,
exhaust rear -
~B301 | 4500 rpm, no key, has oil seal,
exhaust front
Foot mounting A06B-0731-B200 | 4500 rpm, has key, no oil seal,
' exhaust rear
-B201 | 4500 rpm, has key, no oil seal,
' exhaust front
-B400 | 4500 rpm, no key, no oil seal,
exhaust rear
-B401 | 4500 rpm, no key, no oil seal,
exhaust front
Model 50P | Foot mounting A06B-0732-B206 | 4500 rpm, has key, no oil seal,

-B207

-B406

-B407

exhaust rear

4500 rpm, has key, no oil seal,
exhaust front

4500 rpm, no key, no oil seal,
exhaust rear

4500 rpm, no key, no oil seal,
exhaust front
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5.2 AC Spindle Servo Unit

Classi- Specification Description
fication drawing number P
Basic For the Spindle control | AO6B-6059-H206 External radiation type,
unit model 8P #8550 | 6000 rpm
For the spindle control | AO6B-6059-H206 | External radiation type,
unit model 12P #H551 | 6000 rpm
For the spindle control | A0O6B-6059-H208 | External radiation type,
unit model 15P ' #H552 | 6000 rpm
For the spindle control | A0O6B-6059-H212 | External radiation type,
unit model 18P #1553 | 6000 rpm
For the spindle control | AO6B-6059-H215 External radiation type,
unit model 22P #H554 | 6000 rpm
For the spindle control | AO6B-6059-H218 | External radiation type,
unit model 30P #H555 | 4500 rpm
For the spindle control | AO6B-6059-H222 External radiation type,
unit model 40P #H556 | 4500 rpm
For the spindle control | A06B-6055-H322 Internal radiation type,
unit model 50P #1551 | 4500 rpm '
A06B-6055-H422 | External ventilation
#H551 | type
Basic Connectors A06B-6059-K103 | Soldered typé
For models 8P - 40P
A06B-6059-K104 | Crimp type
For models 8P - 40P
Fuses A06B-6059-K012 | For models 8P - 18P
A06B-6059-K022 For models 22P - 40P
Option Speed gain switching A06B-6059-J700 | For models 8P - 40P
circuit
Option Power supply trans-~ A06B-6059-J006 | For models Primary
former 8P - 15P side
380VAC
A06B-6059-J007 | For models 415VAC
18P and 22P 460VAC
Secondary
A06B-6059-J010 | For models side
30p ~ 50P 200VAC
Unit adapter A06B-6059-K031 For models 8P - 18P

AO06B-6059-K032

For models 22P -~ 30P
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(*#1) For optional orientation, refer to the items related to spindle orientation
in Part V. .
(*2) For details such as option of spindle control unit for model 50P and the

like, refer to FANUC AC SPINDLE MOTOR series DESCRIPTIONS B-53422E/10 or
earlier.
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6. CONNECTIONS

Models 8P - 50P

O U (2)
} Coil :
V(XD
O W (Y) J
| O G
R o W h ' connector connections
—— 0V ® Blie | @ Black |@® Red
S ——0O PA PB PA +5V
{ Pulse
generator
|' —O R4 ﬁ ® White |® Green |@ Yellow
— - —— O PB RB RA 0V
—O RB
® ® ®
L (O SsS J
OH2 S8 OH1
O oH1 } Overheat
L signal
\} —O oHz
—(0O FMU
Connector specifications
O FMV Fan motor yyp unipulser model/mate-n-lock
—0O FMW
J Motor side Cable side
Housing 350782-1 350720-1
Contact 350706-7 350689-6

The pulse generator and overheat signals are connected to the AMP connector.
The others are connected to the terminal block.

Terminal block screw dimensions

Terminal
Model name u,vV,W,G MU - FMW
8P - 22P M5 . M4
30P, 40P M8 M4
50pP M8 M3.5
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7. PRECAUTIONS RELATED TO USE
1) Terminal box .
The terminal box is made from plastic. Therefore, the metal plate that was
attached to both side faces of the present terminal box have been
discontinued. Mount the conduit by directly fastening with a nut, as
shown in the diagram below. (Model 8P - 40P)

Conduit
(Elbow etc.)

. Fasten with a
pressure nut

One side is covered
by a rubber bush

2) Allowable radial load

Use the motor output shaft with allowable radial load shown in the below
table or less.

Motor model Allowable radial load | Output shaft bearing
Model 8P 300 kg 6210
Models 12P, 15P 300 kg 6312
Models 18P, 22P 450 kg
Models 30P, 40P 550 kg 6314
Model 50P 1100 kg 6317

Note) The above-listed allowable radial loads are values obtained when the load
was applied to the end of the output shaft. 1In cases when the center of
belt tension is beyond the end of the output shaft, the wvalues for
allowable load will be smaller than those given above.
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8. EXTERNAL DIMENSIONS

8.1 AC Spindle Motor Model 8P

a) Flange type

. Rubber bush for covering
* the wiring holes

Terminals for fan motor Terminals for power line @Buue |@Black [(DRed
(FMU, FMV, FMW) (UGIVIWIG) PB PA +5V
. (© White| ©)Green | @Yello
Pulse generator connector RB RA ov
[©) [©)
OH2|{ SS O+
208 3t4 173
182 442 )
5 55, 242 - I
a o %
52
3 Airin 1 A B 28~
o4 S Wa
R % =
puld 0 90 o
Py 3 < ek
= eql ® ] -
™~ —— O
_ 4= - _ P _ 3
N 3 - — ©
g E g Air out
« .
e
&) H
<0
[HKe) 16
\___4¢15, on ¢215 — 490
l 4.0 P
) —— 4,
. 110
i -
1|
Note) 1. The output shaft should be horizontal or vertical down ward in use. 1 o o - 8
2. Use hexagon bolts M12, length 40 mm or Iess as mounting bolts. ) ]
3. The motor in which cooling air flow direction is reversed is also available.
3-MS, deep 10 -
on ¢40 2
b) Foot mounting type Oil seal
Rubber bush for covering
the wiring holes
Terminals for fan motor Terminals for power line D Blue, |@ Black |(DRed
(FMU, FMV, FMW) (U/VIW/G) P8 PA +5V
i ® White] ) Green | @Yelio
Pulse generator connector RB RA ov
@ Q@
OH2| SS OHt
208 314 173
182 442 -
55 242 - —[ %
a o al .0 [
|
E Airinf] A B ‘ s
29 |
O
oJI® i~ =
SUUON © D 20 E
@ @ N =
O O ® ' ® h
sl fe © | 3
e N - - &
O<> <>O ; 9; | B A:outs
o — .
o) QA o
/ olle - — 1, ¢
I pars . 110 T It -
1 i ]
72 72 l 7Q! s !
e o 4-012 32 272
d 4
220 ) 20
o 143
o 110 L ﬁ
Note) 1. The output shaft should be horizontal or vertical down ward in use. : o — e
2. Use hexagon bolts M10, length 30 mm or less as mounting bolts. fre)
3. The motor in which cooling air flow direction is reversed is also available. S
3-M-5, deep 10
on ¢40

154 -




8.2 AC Spindie Motor Model 12P, 15P
a) Flange type

Rubber bush for covering
the wiring holes

%
Terminals for fan motor O Terminals for power line (Dlue (@Blck [ Red
(FMU, FMV, FMW) (UIVIWIG) PB | PA +BV
r . . ® White|©)Green [@Yeilow
o Pulse generator connector RB RA ov
E [€) Q@
@ 4 OH2{ SS OH!
291 173
264
420 :
182 —I
5 S, 232 - " 2 2
a Airin i LA BA & =
NOIE . Va
© ® Qﬁom L/ I
o @) @ . o
- 3
E .90 | ™
| © © q O ' ]
29 F I [© L ol
3 3l - o9 - - 1 At
Y ol s [ e
M —>
® © o l
1] 1 Afr out
o j {
© ©
. I
25013 |
260 7 ’ 194 lar]
[ 4-215  on¢265 | 110 466
] - 14.8.0:3
o
Note) 1. The outputshaft should be horizontal or vertical down ward in use. 0
2. Use hexagon bolts M12, length 45.mm or less as mounting bolts. [N
3. The motorin which cooling air flow direction is d is also 3-MS5, deep 10
on ¢40
b) Foot mounting type
Rubber bush for coveﬁg
the wiring holes
5 e) @
Terminals for fan motor Terminals for power line @8luc |@ Black [ Red
(FMU, FMV, FMW) o (U/VIWIG) PB | PA +5V
@ ® White] G Greon [@Yeliow
2 Puise generator connector RB RA oV
& ®
T [©] ® ] [©]
) 0H2| S5 | OHI
) Qo
291 173
264
420 .
182 !
\a)
N 35, 232 o2’
Airin A B 'g%g
| NN b | o
e <
0 Ea
© \o) *
B @ 90 B
0
©w I_ - =
8 9 o
Q
o o —t - - !
a4 7 = ©
o —
29 Air out
(@]
O
=z
I
| 1 I ]
N T
108 _I 178
4-215 = T l
50 259 |
] Lio 466
-
ITe) S 0us ] 110 )
b iy O
Note) 1. The output shaft should be horizontal or vertical down ward in use. $ 4 |l ol
2. Use hexagon bolts M12, length 45 mm or less as mounting bolts. — D]
3. The motor in which cooling air flow direction is d is also . [} S
3-MS, deep 10 @
on ¢40 . RI.5 r

- 155 -




8.3 AC Spindle Motor Model 18P, 22P

a) Flange type

Rubber bush for covering
the wiring holes

Terminals for fan motor N
(FMU, FMV, FMW) |

Terminals for power line OBlue |@Black {DRed
U/VIWIG) PB PA +5V -
. ® White|®Green | @Yeilow]
- Pulse generator connector RB RA ov
©)] Q
OH2| SS OH!
361 173
182 490 -
5 3% 302 . I
A A Bpy £ 3 p-082.3
2-08&>
‘@) ) S AN ﬂ] Vs
© 5 ol ~K
' ©
y; ¥ - 90 ’. B
o
® ©) 3 - =]
79 29 © o
g 2 . = - - - 1 N
Y l o §
© © R >
® Air out
o
® ©) 1
t
2503 | l
260 / 19 lai|
[ 4-015, °n9%S l_1i0 536
328 a3 .
L0
9| -
Note) 1. The output shaft shouid be horizontal or vertical down ward in use. = S o)
2. Use hexagon bolts M12, length 45 mm or less as mounting bolts. = O e et
3. The motor in which cooling air flow direction is reversed is also available. s &
3-M5, deep 10°
on ¢45
Oil seal
b) Foot mounting type
Rubber bush for covering
the wiring holes
Terminals for fan motor Terminals for power line @Blue |@ Black (D Red
(FMU, FMV, FMW) U/V/WIG) PB PA +SV
® White|®Green | @Yellow]
Pulse generator connector RB RA ov
[©] [}
OH2| SS OH |
361 173
490 B
33, 302 . | .
Airin A Bo & = . 0h2
g3 N M\ [ 22255
¢ i
oo
NS -
& o
[Te} 20 M
E B
O,
L —_>
Air out
] ] lb
! i ]
T T
108_| 178 i l
T 1
110 50 299 !
536
1623, S
0.043 o
o 4 ®
3V
Note) 1. The output shaft should be horizontal or vertical down ward in use. = 0 41 —8—
2. Use hexagon bolt§ M12, lengtb 45 mm or lgss as mounting bolts. 8 Y
3. The motor in which cooling air flow d is d is also tab 3-M5, deep 10 . Q
on ¢45 .
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8.4 AC Spindie Motor Model 30P, 40P
a) Flange type

4-M5 Screws

. Terminals for fan motor
Terminals for
power line (FMU, FMY, FMW)
G/UIVIW) Pulse generator connector
® Blue (@ Black{® Red
P | pa | 4sv
Whita| ® Green|® Yellow]
Re | RA | ov
@ @ ] 560
OH2 | ss | oml
448 170
320 - -
o4 s 8 | 326 | .
[‘ - - 5.4 08
J¥ieny pri-2 ) s 2
@4 ga 7
; <
g NEEE 5
4§98 o HLJ g =
od S E— 7 _J o
S { = _ _ - e
M) S I_ Q
S =] Air out
\ e
Q R, |
N\ 23
4-619 on 4350 even 140 626
arrangement required 18:9.0.
: —I—T———*‘—u 140 1
~
ol
- ~|
. )
Note) 1. ;h:é:umt shaft should be or vertical d d 3-M6 Tap depth 10, on 650 even Ol seal /F—
. t required
2, Use hexagon bolts M16, length 50 mm or less as mounting bolts. ammangemen .
3. The motor in which cooling air flow direction is reversed is g;r?f: :of :lha g “;mm"t key,
also available. i} ptap.
b) Foot mounting type
4-M5 Screws
Tesminals for m—=—seecat”  Terminals for fan motor
power line (FMU, FMV, FMW)
GIU/vIW) Pulse generator connector
@ Blue | @ Black|® Red
P8 | PA | 45V
@ Whits | ® Green|® Yellow]
RB | Ra | ov
® o [0 560
o2 | ss | om
448 170
78 326 -
. I yb\
Airin & & & ap
23] t <
o éd
z o¢ o
N E 110 R 9
o FP—— |—C _I o
o - - - DO
3 3
o4 Air out
3| =
[*s) R
9 - .y v
140 121 254 4
4219 60 382
626
~0
18308 140 13
~
Note) 1. The output shaft should be horizontal or vertical downward - IE
use.
2., Use hexagon bolts M16, length 40 mm or less as mounting bolts. N -
3. The motor in which coo‘l.ing air flow direction is revexsed%s 3-M6 Tap depth 10, on ¢50 even

also available.

arrangement required
(In case of shaft without key,
there is no tiptap.)
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8.5 AC Spindle Motor Model 50P (Foot Mounting Type)

. (8) M5 screws
Terminals for fan motor Torminals £ i
u,v,w) T~ erminals for power line
WU/VIW/XY/Z|G)

Pulse generator connector

g GBlack[ORed 7185 -
it s
P Pos P | [
62
.+ & "]
Airin | (O) 8 N
o 3 —L]
& o o
N 150 o
§ .
) - - — M
< Q|
o Air out
g =
LY/
i E=024 170 4

Note) 1. The output shaft should be horizontal or vertical downward {

in use. : :
2, Use hexagon bolts M20, length 45 mm or less as mounting bolts. 3-M6 Tap depth 10, on ¢70 even
3. The motor in which cooling air flow direction is reversed is arrangement required
also available. ’ (In'case of shaft without key,
there is no tiptap.)

8.6 AC Spindle Servo Unit

For the external dimensions of models 8P to 40P, refer to AC SPINDLE SERVO UNIT

S series in Part II. For model 50P, refer to FANUC AC SPINDLE MOTOR series
DESCRIPTIONS B-53422E/10 or the later.
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IV. FANUC AC SPINDLE MOTOR VH series



A



1.

GENERAL

The AC SPINDLE MOTOR VH series is able to operate at high speeds with minimal
heat rise due to its use of an oil/air lubrication method and a unique oil
cooling system which utilizes a piped cooling 0il mechanism.

2.
1)

2)

3)

4)

FEATURES :

Because the VH SERIES uses an oil/air lubrication system, thereby eliminating
worries about lubrication oil 1life which accompanies grease lubricated
systems, it is able to run at high speed for extended hours.

In the VH SERIES, the forward flange and the stator core outer surface are
0il cooled, enabling the motor to run at high speed for extended hours with
minimal heat rise throughout the motor. This minimizes any heat deformation
effects on the machine.

Vibrations are minimized even in the high rotation speed range, due to strict
dynamic balance corrections on the rotor and the use of high precision
bearings.

Since no cooling fans are used, the noise level is low.
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3. SPECIFICATIONS
3.1 Specification Table

3.1.1 AC spindle motor VH series

Table 3.1 Specification table

Name 6 VH 8 VH 12 VH
Item
Output Continuous rated kW 5.5 7.5 11
*1
30-min. rated 7.5 11 15
507ZED rated *2 7.5 11 15
Rotation Base speed rpm 5,000 5,000 2,500
speed
Maximum speed 20,000 20,000 15,000
Output torque (continuous Nm 10.5 14.3 42
rated torque in the rated
torque range) kgem 107 146 428
62 kgm? 0.086 0.11 0.36
Rotor inertia kgem 0.22 0.28 0.93
sec2
Weight kg 60 80 110
Cooling system Liquid cooling system
Cooler capacity kcal/h 1500 - 2000 2000 - 3000
Bearing lubrication system 0il air lubrication
Allowable radial load 80 kg or less at the tip of the output
shaft
Installation The output shaft should be horizontal
(underside the oil air drain hole) or
vertically downward.
Allowable overload capacity 120% of 30-min. rated output
(for 1 min.)
Insulation Class F
Ambient temperature 0 - 40°C
Noise 75 dB
Vibration V5
Painting color Munsell system N2.5
Accessories Pulse generator, thermostat
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(*¥1) The rated output is guaranteed at the rated input voltage (200V/220V/230V
AC). 1If the input ‘voltage fluctuates, it is possible that the rated output
cannot be obtained even when such fluctuations are within the allowable
fluctuation range.

(*#2) With a cycle time of 10 minutes and 50%ZED: the ON period will be 5 min.
and the OFF period 5 min.

3.1.2 AC spindle servo unit VH series

. Name 6 VH 8 VH 12 VH
tem v A
30-min. rated power kVA 17 22 26
source capacity :
Power source *1 200V/220V/23OVAC+10£, -15%
50/60Hz +1Hz

Main circuit system Transistor PWM inverter
Feed back system Veloéity feed back by pulse generator
Braking system , Regenerative braking
Input command voltage +10V DC: Maximum speed, OV: Stop
Velocity control range rpm 200 - 20,000 | 150 - 15,000
Speed variation Less than 0.1% of the maximum speed in the

load variation range from 10 to 100%
Cooling system External radiation type *2

(*#1)"A transformer is needed when the power voltage 1s other than specified
herein.

(*2) No cooling fan, for heat radiating sections, is supplied with the SERVO
UNIT. Cool the radiating sections with forced air with a 3m/sec-or-greater
velocity using a fan, etc., when operating. :

- 3.1.3 Miscellaneous
1) For detailed specifications on the AC SPINDLE SERVO UNIT for Models 8VH and

12VH, refer to the sections on Models 12S and 155, respectively, in Part II.
For detailed specifications and outline drawings of the AC SPINDLE SERVO UNIT
for Model 6VH, refer to B-53422E/10 and following sections in the FANUC AC
SPINDLE MOTOR SERIES Specifications Manual. For the display voltage and type
of dynamometer, refer to section 10.7.

2) For cooling requirements for the AC SPINDLE SERVO UNIT, refer to the sections
on 125 and 155 for Models 8VH and 12VH respectlvely, in Chapter II, Section
10 "Cooling and setup requirements'
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3.2 Qil Air Lubrication Conditions

Item ' Setting condition
0il supply 0.03 cc every 16 minutes
0il type Turbine oil or spindle oil, 32 cst or equivalent
Air supply 20 NL/min./bearing (dry air)
Air pressure 3.5 - 4.5 kg/cm2
Drain piping ID of ¢6 or more, piping length within 300 mm

3.3 Motor Cooling Conditions

Item Setting condition
Coolant Turbine o0il or spindle oil, 10 cst or less
Pressure in the outlet Lower than 2.0 kg/cm2
Flow rate 5 - 10 L/min
0il temperature setting 30°C

3.4 Reference Drawing for Piping Parts

.| . 8=0.05

O-ing (P11)

—Ho- PT3/8 j

42
26
&

C
oo f

2-¢5.5 through hole

23 . 20
36
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3.5 Output Characteristics
1) Model 6VH

10

[=>]

Output (W)

2) Model 8VH

12

8

Output (kW)

4

3) Model 12VH
20

15
Output (kW)
10

|

30-min. rated output 7.5kW

Continuous rated output 5.5kW

/
/

5,000

10,000
Motor speed

15,000 20,000 rpm

| !

30-min. rated output 11kW

] |

Continuous rated output 7.5kW |

5,000

10,000
Motor speed

15,000 20,000 rpm

30-min. rated output 15kW

T

Continuous rated output 11kW

2,500 5,000 7,50010,00012,50015,000 rpm

Motor speed
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4. ORDER SPECIFICATION DRAWING NUMBER

4.1 AC Spindle Motor

Name Spec. DWG. No. Remarks

Model 6VH Flange mounting | A06B-1056-B308 | No key, 20,000 rpm

Model 8VH Flange mounting | AO6B-1058-B308 | No key, 20,000 rpm

Flange mounting | A0O6B-1058-B398 Same as above, built-in sensor
included (512 p/rev)

Model 12VH | Flange mounting | A06B-1062-B308 | No key, 15,000 rpm

Flange mounting A06B~1062-B398 Same as above, built-in sensor
included (512 p/rev)

4.2 AC Spindle Servo Unit

Amp Name Spec. DWG. No. Remarks

For model 6VH (%2) | AO6B-6055-H208#H534 | External radiation type

AO6B-6055-H108#H534 | Internal ventilation type

For model 8VH A06B—6059-H212#H544 External radiation type

For model 12VH A06B-6059-H215#H545 External radiation type

(*1) For options for the AC SPINDLE SERVO UNIT for Models 8VH and 12VH, refer to
Part II, AC SPINDLE SERVO UNIT S SERIES.

(*#2) For options for the AC SPINDLE SERVO UNIT for Model 6VH, refer to
B-53422E/10 and following sections in the FANUC AC SPINDLE MOTOR Series
Specification Manual.
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5. OUTER DIMENSIONS
5.1 AC Spindle Motor

5.1.1 Model 6VH (liquid cooling type)

Qil air piping joint
45] for 1esin pipes of ¢4
Oil air piping infet 8a 408 — 98
107 3 107, 5 |57 53 Oil aif piping inlet 180 ‘
ohor | 4 | ki T
L
5 (o] O it ¢
o | Z: lg I P I e = §.
< L o ¥
o @ 2
O pod
\S s 2 Jlor— | J
o &i Power
S 27 | — i i
20432 ¢ 131374 5-0,0(Coolant piping hole) line terminzl
4-15 on 9215 even 294 \\ Connector for pulse generator
.arrangement required
3-MS tap with depth of 10, on %ﬁ/a) hole @ Biue [@ Black|® Red
¢22 even arrangement required ol PB PA | 5V
i E 3 ® White|  Green | @ Yellow
n RB RA
D ®
ouz | ss | om

4-M$ tap with depth of 10
2-¢10 (coolant piping hole/

Q-ring P11 used)
(Note) 1. The output shaft should be either horizontal or vertical. g section
If the shaft is in the vertical position, the spindle shouid Labyrinth
be pointing downwards.
2. Use hexagon bolts M12, length 35 mm or less, as mounting bolts.
3. The motor in which cooling air flow direction is reversed i is
also available.
4. As the seal for the shaft end is a simple labyrinth type,
take care so that the surface of the flange is not splashed
directly with lubricating oil or the like.
5.1.2 Model 8VH (liquid cooling type)
Oil air piping joint
for resin pipes of ¢4
497
air piping inlet Lo — 98 98
|o7 107 259 Ofl air piping inlet 180
@2! SE 22 ) A J - A A
5 Q &L
o T ﬁ P S e og| &
o N
ol
g & 4
O % 5 5
% " .
2003\ (Coolent pipin hole) Power line terminal
4-$15 on ¢215 even 40 Connector for pulse generator
arrangement required
3-MS tap with depth of 10, on 0(‘1;_“;;1‘8"’;“‘ hole ® Bluc |@ Black|® Red
922 éven amrangement required R 0] pa | pa | ssv
@ o 8 ® White| ® Greea| @ Yello
| E— N RB RA | oV
o) ] @ &]
oz | ss | oHl
‘ L
1 8 - &ﬁ;" -MS tap with depth of 10
S Q —® 2-910 (eoolant piping hole/
8 9| jgz- -ting P11 used)
- Detailed piping section
(Note) 1. The output shaft should be either horizontal or vertical. Labyrinth
If the shaft is in the vertical position, the spindle should

be pointing downwards,
2. Use hexagon bolts M12, length 35 mm or less, as mounting bolts.
3. The motor in which cooling air flow direction is reversed is

also available.
4. As the seal for the shaft end is a simple labyrinth type,

take care so.that the surface of the flange is not splashed

directly with lubricating oil or the like.
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5.1.3 Model 12VH (liquid cooling type)

260

250%

Connector for pulse generator

Detailed piping section

481
@ Bluo |® Bisck|® Red
ir piping i 80 373
Ollaie Plping inlet 64 234 PB PA 45V
13 L 152 ] Powes lin u ®Whie| ©
S, 8 ower line termin: A v
QL O | Aty o
OH2 SS OH1
(o) ) E E [ |
E :
r 2 g ré, . B D ,"‘ Q 8
S 45, ) : 3
S ol . \._J,z%\
5
25018 - 438 | 180
260" 415 on ¢265 even -0 o (Coolant piping hole) - Ol air piping position. | 95 _7.&_.}
i \ = " A
required 323 Qil air drain hole Ol air piping joint
Oil air drain hole — /PTI/8) for resin pipes of ¢4
3-M5 tap with depth of 10, on (PT1/8]) g £ ¢
¢$24 even arrangement required o o )
= Al e T B 4-MS tap with depth of 10
[ | A DY _ 3 e 2-¢10 (coolant piping hole/
& =
BEAR O-ting P11 used)
[

Note) 1. The output shaft should be horizontal or vertical downward

in use.

2. Use hexagon bolts M12, length 40 mm or less, as mounting boits.
3. The motor in which cooling air flow direction is reversed is

also available.

4, As the seal for the shaft end is a simple labyrinth type,
take care so that the surface of the flange may not be
splashed directly with lubricating oil or the like.

2126

80

Labyrinth
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V. SPINDLE ORIENTATION



I 4.



1. GENERAL

Unlike conventional mechanical spindle orientation using stoppers, etc., the
spindle orientation stops the spindle at a fixed position by .directly. feeding
back position signals from the position coder or magnetic sensor directly
connected to the machine spindle.

2)

3)

4)

5)

6)

7)

8)

FEATURES

Mechanical parts are not required.

This orientation is accomplished simply by connecting the position coder or
magnetic sensor to the spindle without any need of mechanical orientation
mechanism (stoppers, pins, etc.) for spindle orientation.

Reduction of orientation time

Since the spindle motor connected to the spindle is wutilized and the
orientation can be done directly from high~speed rotation, irrespective of
gear shift, the orientation time is largely reduced. :

Simplified power magnetic sequence control

This sequence consists of the spindle orientation command, its completion
signal, spindle high/low speed signal and spindle medium speed signal only
without any mneed of other signals. Neither orientation speed command
sequence nor torque limit command sequence is needed.

Low price _

This simplified orientation control circuit designed for the spindle
orientation only is simplified and low-priced.

High reliability

Electrical system assures improved reliability without any damage to the
mechanical section against an external impact.

High accuracy and rigidity

The spindle orientation accuracy and rigidity are enough to execute automatic
tools exchange (ATC). '

Positioning of workpiece

Workpieces can be positioned to arrange their loading and unloading
directions in lathe.

Reduction of the number of processes in boring

Since the spindle orientation can be done in the same direction as the
rotating direction of the spindle when boring ends, workpieces will not be
damaged by tool blades.

Since these tool blades can be mounted or dismounted in a fixed direction
with reference to workpieces, programming is easy.
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3. CONFIGURATION AND ORDER SPECIFICATION

3.1 Position Coder Type (Stop i’osition Internal Setting)

r— T Spindle orientation command
| [M19 I
| |
: : Spindle
| I servo unit ~ , Gear or belt
i |
| ———————
: N T R CN1
I | ! P . tic I s
l | Power magnetic | » Spindle
= [—1 sequence r——"'l: motor
I ] : control circuit { : Spindl
I v [ — ' pinaie
b ] J — ¥ PS5 CNA L Tool
' | a <H:F”
| CNB Position control & H
N : ——— e — |

loop

Connected directly to gear
or timing belt (1 : 1)

Orientation circuit ARII, ASII,"

) . Position coder
AHRII, AHS, ES (option) ) .

3.2 Position Coder Type (Stop Position External Command)

=
! [ — Orientation circuit BRI, BSI,
} | BHRH, BHS, FS (option)
] { Spindle '
| | servo unit
| ! :
[ NC ———— CN1 Gear or belt
! | 1 Power . .
| i | magnetic | 1 V' —
1 Il———-{ sequence }——— : . Spindle
: CNA.CNC

ll | - control | CENBU T motor -
L= ] - —+ T Spindle

i | Tool

Lox I —~ : =

e P Position H

control 1 —
loop Connected directly to gear
L or timing belt (1 : 1)
Position coder’
“Stop position external
command signal )

(12-bit binary)
(4096 = 360°)

Note 1) When a position coder is attached to lathe, etc., it can be used for
this purpose.

Note 2) The broken line marked with * is the cable route when the position coder
attached to lathe or the position coder for the synchronous feed for
machining center is used concurrently.

Note 3) When a built-in sensor signal conversion circuit is used, refer to the
items related to built-in sensor conversion circuits in Part VII.
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3.3 Magnetic Sensor Type

Gear or belt

Spindle Tool

T " Spindle orientation command
b [ v }
' I
: ! Spindle
| } _______ servo unit
A A
! | Power
!
{ NC : l magnetic | / CN1 - -
| [ sequence | _-d Spindle
| | ] control ! motor
L. | CNA
1 ] | circuit ] :
I .| b J '
Position I
control r

Orienté.tion circuit CR, GR,
CSII, GSII, HSII, DSIT

Amplifier
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\?\ Magnetizing element
\

|

!

(Directly connected)

Magnetic sensor head



3.4 Order Specification Drawing Number

3.4.1 For models 1S — 3S

Classi-
fica- Name Spec. DWG. No. PCB DWG. No. Remarks
tion :
Option | Orienta- | A06B-6059-J110 A20B-0008-0242 { Position coder system
tion Two-speed variable,
ARII stop position intermnal
setting type
Spindle speed of 8000
rpm or less
Orienta- | A0O6B-6059-J111 A20B-0008-0243 | Position coder system
tion : Two-speed variable,
BRII stop position externally
commanded type
Spindle speed of 8000
rpm or less
Orienta- { A06B-6059-J112 A20B-0008-0244 ) Position coder system
tion Two-speed variable,
AHRIT stop position internal
setting type
Spindle speed of 20000
rpm or less
Orienta- | AO6B-6059-J113 A20B~0008-0245 | Position coder system
tion Two~speed variable,
BHRII stop position externally
commanded type
Spindle speed of 20000
rpm or less
Orienta- | A06B-6059-J120 A16B-1300-0110 | Magnetic sensor system,
tion CR .two-speed variable
Spindle speed of 8000
rpm or less
Orienta- | A06B-6059-J121 Al6B-1300-0111 | Magnetic sensor system,
tion GR two-speed variable

Spindle speed of 120C0
rpm or less
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Classi-

Spec. DWG. No.

fica- Name PCB DWG. No. Remarks
tion
Option | Position | A86L-0027-0001#101 —_ Balanced transmission
coder C type, (160 with flange
4000 rpm specification
Position | A86L-0027-0001#001 — Balanced transmission
coder D type, [J160 with flange
6000 rpm specification
Position | A86L-0027-0001#201 —_— Balanced transmission
coder G type, 1160 with flange
8000 rpm specification
Position | AB6L-0027-0001#102 — Balanced transmission
coder J type, [68 with flange
4000 rpm specification
Position | A861.-0027-0001#002 — Balanced transmission
coder K type, 168 with flange
6000 rpm specification
Position | A86L-0027-0001#202 — Balanced transmission
coder L type, (068 with flange
8000 rpm specification
Position | AB6L-0027-0001#103 — Balanced transmission
coder E type, no flange
4000 rpm specification
Position | A86L-0027-0001#003 — Balanced transmission -
coder F type, no flange
6000 rpm specification
Position | A86L-0027-0001#203 — Balanced transmission
coder H ' type, no flange

8000 rpm specification
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Classi-

Spec. DWG. No.

sensor T

fica- Name PCB DWG. No. Remarks
tion
Option | Magnetic | A57L-0001-0037/N — Spindle speed of 12000
sensor N rpm or less
Magnetic | A57L-0001-0037/P _— Spindle speed of 12000
sensor P rpm or less
Small type
| Magnetic | A57L-0001-0037/Q ID of 440, cylindrical,
sensor Q —_— high-speed type
Spindle speed of 20000
rpm or less
Magnetic | A57L-0001-0037/R —_ ID of 450, cylindrical,
sensor R high-speed type
Spindle speed of 20000
rpm or less
Magnetic | A571.-0001-0037/S —_ ID of 460, cylindrical,
sensor S high-speed type
Spindle speed of 15000
rpm or less
Magnetic | A57L-0001-0037/T —_ ID of ¢70, cylindrical,
' high-speed type

Spindle speed of 15000
rpm or less

3.4.2 For models 6S — 228

Classi-
fica- Name Spec. DWG. No. PCB DWG. No. Remarks
tion. '
Option | Orienta- | AO6B-6059-~J130 A20B-0008-0242 | Position coder system
tion Two-speed variable,
ASIT stop position internal
setting type
Spindle speed of 8000
rpm or less
Orienta- | AO6B-6059-J131 A20B-0008-0243 | Position coder system
tion Two-speed variable,
BSTI stop position
externally commanded
type
Spindle speed of 8000
rpm or less
Orienta- | A06B-6059-J132 A20B-0008-0244 | Position coder system
tion Two-~speed variable,
AHS stop position intermal

setting type
Spindle speed of 20000
rpm or less
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Classi-

Spec. DWG. No.

fica- Name PCB DWG. No. Remarks

tion

Option | Orienta- | A06B-6059-J133 A20B-0008-0245 | Position coder system
tion Two-speed variable,

BHS stop position
externally commanded
type
Spindle speed of 20000
rpm or less

Orienta- | AO6B-6059-J134 A20B-1000-0462 | Position coder system

tion Four-speed variable,

ES stop position internal
setting type
Spindle speed of 8000
rpm or less

Orienta~ | AO6B-6059-J135 A20B-1000-0463 | Position coder system

tion Four-speed variable,

FS stop position
externally commanded
type
Spindle speed of 8000
rpm or less

Orienta- | A0O6B-6059~J140 A20B-0008-0032 | Magnetic sensor system,

tion two—-speed variable

CSII Spindle speed of 8000

' rpm or less

Orienta- | AO6B-6059-J141 A20B-0008-0033 | Magnetic sensor system,

tion two-speed variable

GSII Spindle speed of 12000
rpm or less

Orienta- | AO6B-6059-J142 . A20B-0009-0521 | Magnetic sensor system,

tion three~-speed variable

DSII Spindle speed of 8000
rpm or less

Orienta- | AO6B-6059-J143 A20B-0008-0033 | Magnetic sensor system,

tion + two-speed variable

HSII AO6R-6044-J948 | Spindle speed of 20000
rpm or less

For the refer to

Subsection 3.4.1.

3.4.3 Built-in sensor signal conversion circuit

specifications for position

coders

and magnetic sensors,

When the built-in sensor 51gnal conversion circuit is used as a position coder,
refer to the - sectlon related to built-in sensor signal conversion circuit in

Part VII
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4. SPECIFICATIONS

4.1 Type
Name System Explanation Purpose

Orienta- | Two-speed Stops only at omne For lathe type spindle

tion variable point during one positioning (loading/

ARII, Position rotation of the unloading works, etc.)

ASTT coder system | spindle, which is set Machining center type spindle
Stop freely inside the orientation
position PCB. Machine tools with spindles
internal of two speeds or less
setting type Spindle speed of 8000 rpm or

less

Orienta- | Two~speed Can move the stop For lathe type spindle

tion variable position set in positioning (For indexing the

BRII, Position advance inside the spindle of a turning center,

BSII coder system | PCB to any one point etc. However, mechanically
Stop during one rotation locking is needed while
position of the spindle by cutting.) Can be used for
externally inputting a 12-bit positioning when arranging
commanded signal from the the mounting/dismounting
type outside. . directions of workpieces

using a robot.

Machine tools with spindles
of two speeds or less
Spindle speed of 8000 rpm or
less ’

Orienta- | Two-speed Stops only at one For lathe type spindle

tion variable, point during one positioning (loading/

AHRII, high-speed rotation of the unloading works, etc.)

AHS type spindle, which is Machining center type spindle
Position set freely inside orientation :
coder system | the PCB. Machine tools with spindle
Stop of two speeds or less
position Spindle speed of 20000 rpm or
internal less
setting type

Orienta- | Two-speed Can move the stop For lathe type spindle

tion variable, position set in positioning (For indexing the

BHRII, high-speed advance inside the spindle of a turning center,

BHS type PCB to any one point etc. However, mechanically
Position during one rotation locking is needed while
coder system | of the spindle by cutting.) Can be used for
Stop inputting a 12-bit positioning when arranging
position signal from the the mounting/dismounting
externally outside. directions of workpieces
commanded : using a robot.
type Machine tools with spindles

of two speeds or less
Spindle speed of 20000 rpm
or less
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Name

System

Explanation

Purpose

Orienta- | Four-speed Stops only at omne For lathe type spindle
tion variable point during one positioning (loading/
ES Position rotation of the unloading works, etc.)
coder system | spindle, which is Machining center type spindle
Stop set freely inside orientation
position the PCB, Machine tools with spindles
internal of four speeds or less
setting type Spindle speed of 8000 rpm or
less
Orienta- | Position Can move the stop For lathe type spindle
tion coder system | position set in positioning (For indexing the
FS Stop advance inside the spindle of a turning center,
position PCB to any omne point etc. However, mechanically
internal during one rotation locking is needed while
setting type | of the spindle by cutting.) Can be used for
inputting a 12-bit positioning when arranging
signal from the the mounting/dismounting
outside. directions of workpieces
using a robot.
Machine tools with spindles
of four speeds or less
Spindle speed of 8000 rpm or
less
Orienta- | Magnetic Can stop at a Machining center type spindle
tion sensor specified position orientation
CR, system using a noncontact Machine tools with spindles
CSII position detector. of two speeds or less
Stops at a position . Spindle speed of 8000 rpm or
where the magnetic less
generator faces the
Orienta- magnetic sensor. Machining center type spindle
tion orientation
GR, Machine tools with spindles
GSII of two speeds or less
Spindle speed of 12000 rpm or
less
Orienta- Machining center type spindle
tion orientation
DSII Machine tools with spindles
of three speeds or less
Spindle speed of 8000 rpm or
less
Orienta- Machining center type spindle
tion orientation '
HSII Machine tools with spindles

of two speeds or less
Spindle speed of 20000 rpm or
less
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4.2 Specifications

4.2.1 Position coder system

Explanation
No. Ttem Stop position internal Stop position extermal
setting setting

1 Position coder Coupled to the spindle one to one ratio.

1024 pulses/rotation (A-phase and B-phase signals)
1 pulse/rotation (One pulse/rev. signal)
Balanced transmission type for 4000 rpm, 6000 rpm,
8000 rpm.

2 Detection units One spindle rotation (360°) is divided by 1024 x 4

(Note 1) (4096) pulses, i.e. 0.088° is made one pulse unit
(detection unit).
360°/4096 pulses = 0.088°/pulse

3 Stop position The distance between the —
internal setting setting point indicated

by the (Internal)
position coder ome
pulse/rev. signal and the
actual stopping point is
set for the number of
pulse (N) using three
digital switches of
4-bits each.

4 Repeated +0.2° (spindle ‘angle) Machine error factors
positioning: (for example, the backlash of the coupling between
accuracy the spindle and position coder) are excluded.
(Note 1) Depending on the fineness of the position gain

‘ adjustment, the spindle may move for one detection
) unit (0.088°),.
5 Stop position —_ Position to be stopped

external setting

can be specified by a
12-bit (4096) contact
point signal (M pulse)
from the outside.

Stops at the position of
the number of pulses
(M+N) specified from the
position of the one
rotation signal of the
position coder.

- 180 -




Explanation
No. ITtem Stop position internal Stop position external
setting setting
6 Operation — When orientation command
is given, spindle rotates
1 to ,1
5 25 turns after
spindle speed has reached
orientation speed, and
stops at the specified
stop position.
Incremental positioning
is not available.
7 Orientation circuit ASII, BSII AHS, BHS ES, FS
ARII, BRII AHRII, BHRII
Allowable | H (High speed) 2000 - 8000 6000 - 20000 1500 - 8000
range of rpm rpm rpm
maximum
spindle MH (Middle high —_ —_— 500 - 3000
speed speed) rpm
(Note 2)
ML (Middle low —_ — 250 - 2000
speed) rpm
L (Low speed) 400 - 2000 1200 - 6000 100 - 1000
rpm rpm rpm
8 Allowable range of gear 2 -5 2 -5 2 -5

ratio

High speed H

Low speed L

High speed H
Middle high speed MH

Middle high speed MH
Middle low speed ML

Middle low speed ML

- Low speed L
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Note 1) When the built-in sensor signal conversion circuit is used,

Note 2) Make sure to use in the speed range shown above.

items 2

"sensing unit" and 4 "repeated positioning accuracy" change depending on
the number of the detection gear teeth.

No. of detection
gear teeth

Detection unit

Repeat accuracy

256 0.088° +0.2°
128 0.176° +0.4°
64 0.264° +0.75°

If the range of the

maximum spindle speed goes out of the range shown above in one of
high-speed, middle-speed or low-speed gear, orientation takes longer
time to cause a practical problem. '

4.2.2 Magnetic sensor system

No. Item Explanation

1 | Magnetic sensor See Section 5.3.

2 | Stop positionmn Position where the center of the sensor
head faces the center of the magnetic
generator
Position where the center of the sensor
head faces the stop position reference
mark on the magnetic generator
The stop position can be adjusted fine in
increment of one degree on the circuit.

3 | Repeated positioning accuracy | Within 0.2°. However, those due to
machine error factor are omitted such as
mounting and the like.

4 | Maximum holding torque during | Continuous rated torque of the AC spindle

orientation motor

5 | Recovery range during +240° from the stop position during

orientation orientation

6 Orientation circuit CR, CSII GR, GSII DSIIT HSII

Allowable | H (High speed) 2000 - 6000 - 4000 - 6000 -
range of 8000 rpm | 12000 rpm | 8000 rpm | 20000 rpm
maximum
spindle M (Middle speed) — — 1000 - —_
speed 2000 rpm
(Note 1)

L (Low speed) 400 - 1200 - 250 - 1200 -

2000 rpm | 6000 rpm | 667 rpm 6000 rpm
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No. Item Explanation

7 | Allowable range of gear ratio|2 - 5 2 -5 3 -4 2 -5

High speed H
Low speed L

High speed H
Middle speed M

Middle speed M
Low speed L

Note 1) Make sure to use in the speed range shown above. If the range of the
"maximum spindle speed goes out of the range shown above in one of
high~speed, middle-speed or low-speed gear, orientation takes longer

time to cause a practical problem.
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5. EXTERNAL DIMENSIONS
5.1 Orientation Control PCB

5.1.1 Models 1S — 3S (position coder)}

] ]
H 1 [
1 } ; I
CN9 i ( |
| I
] |
i )
] )
ol | |
| | |
! i
! 1
| 1
CNA CNB CNC 'l :
H 1 I
. m I
- ! ¥
265 :
57
275
5.1.2 Models 1S — 3S (magnetic sensor)
i- E
|

CN9

150
164

CNA

I

I

|

|

|

!

[

I

!

I

|

'_._

I

|
230 60
Optional PCB are mounted to the PCB of the AC spindle servo unit before
shipment, ‘

- 184 -



5.1.3 Models 6S — 228

69
M 0 l
[ (— r %
CN9 :
| [e]
|
© < 1 8
it = 1§
I
1O
ID"
1
1 (e}
1
|
.
265
272

PCB and fixtures have the same sizes in the position coder system and magnetic
sensor system.

5.2 Position Coder

5.2.1 Position coder C, D, G {with 160 x 160 flange)

MS3102A 20— 29P

013640.1 ‘
0160

96
5 |
|
G s0 |-
20
e | od
= e
g 1o bR
S SEIEL] =
é ] <
- 2|
T (=]
15—0.14 vl
3 L] ~
\ —J Keyposifion
‘ 4~410.2
I
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5.2.2 Position coder E, F, H (without flange)

- 5.2.3 Position coder J, K, L {with 68 x 68 flange)

4-¢54

[Js6

Je8

8 93

o0

(=]

<
| o

wn
' o
H fad
! 1
Key position
MS 3102A20- 29P
98
30 35
31 015
~—o 5 —
TE5 %
W S| 2|l 153
g R I S
%'g 4‘“: 3
% h-3
b3
20

52
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5.3 Magnetic Sensor

5.3.1 Types of magnetic sensor

It Unit Sensor | Sensor | Sensor | Sensor | Sensor | Sensor
emns nt N P Q R S T
Maximum spindle speed rpm 12,000 20,000 15,000
Magnetizing element 33 14.8 315 460 770 1000
weight 8 +1.5 | +0.7 | +10 +10 +15 +15
Allowable centrifugal
force (Note 3) kg 255 130
Mounting radius from the
spindle center to the mn | 40 to 110 20 25 30 35
magnetizing element
(Note 3)
Gap width from
magnetizing element to mm 1.0 to 2.0
sensor (Note 1)
Deviation between the
magnetizing element o 0 to +2.0
center and the sensor -
center (Note 2)
Working temperature °c 0 to +50
range -
Note 1) - Note 2)
Magnetizing element Center deviation
A
=T
Note 3) When the mounted radius to the magnetizing element is large, maximum

revolution is restricted due to allowable centrifugal force.
Note 4) It is recommended to mount the magnetizing element using high-strength

bolt.
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5.3.2 Magnetizing element

1) External drawing of the ‘magnetizing element for the magnetic sensor N.

SPC
201 T~

Cover
051

| 1]

Mounting hole

Discriminative
4-¢43 standard hole ¢ 1.0 SPC

- . Cover 2.0t
\ / Cover 05¢ 4

\</05t
e s N\
‘o « & [[FANUC T 7 1 i
Y | D J e
I 4 O——— 6
——4’-—-—15—q-15 4 |— | 25
30 lowmd
5
50

Weight 33 g + 1.5 g (Take care in respect of spindle balance)

2) External drawing of the magnetizing element for the magnetic sensor P

2-¢43

:S N W) <

Stainless steel cover (10.8)

T2}
| : S
‘R ~
\
30
. Mounting plate (chromate t1.6)
40

50 Model name plate
! ' (to1)
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3) External drawing of the magnetizing element for the

% 66

magnetic sensor Q

RINGFEDER
20 RFN 8006 40X 45 4—M4
13 Stainless steel case
i | SUS-303
-
]
So
1 b:y
b~ [Te]
:!: h=Y
o
=
©
Yy
Stop position '
L | verification gradation 2-65+0.15
on the circumference of ¢54

4) External drawing of the magnetizing element for the magnetic sensor R

¢ 78

verification gradation

RINGFEDER
.RFN8006 50X%57 4 —M5
23 )
15 * Stainless steel case
* - SUS-303
- T 2
8]
So e ©
F T ©
= Y
jas
[}
[Te]
=3
) -$5+0.15
Stop position
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¢ 105

5) External drawing of the magnetizing element for the magnetic sensor S

'RINGFEDER
RFN8006 60X68 4 —MS5
25
17 Stainless steel case
SUS-303
~
|
8
3| 59 2
- ’E e~
[w]
(o]
h=d
iti 2-¢5:0.15 _
— J §§fi%§§§§;°;adation \on the circumference of ¢79

6) External drawing of the magnetizing element for the magnetic sensor T

28 RINGFEDER
RFNB006 70X79

4 —M6
19

Stainless steel case
- . _ SUS -303

3

3o

+ 1 8
= ) -
jant

o

~

=Y

) Stop position

verification gradation

2-¢5+0.15
on the circumference of ¢90
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5.3.3 Magnetic sensor

f—25—
=13+
i
’ A view " Metal plug receptacle
interface
+ N3 . ro
: o,
. G A
1 2 e EO 0o o
Metal plug receptacle (7 wires) — s DO co B
R
Magneti head
Direction of movement
of magnetizing element 2-¢54
1 Pin groove (1) 4.5 ’
__1 r_ . SPC 051 eg \ Metal plug receptacle (made by TAJ IMI)
i 620.0 A 6200
% 66-wixe oil-resistant cable FANUC
] MAGNETIC SENSOR
Ns120 [A57L-0001-0037 |
le———— Cable length
| e 27 500mm The corresponding plug receptacle is provided
a -
Example of mounting board =16~
—={10 375 ——wteeu—u 37.5 10 pom
2-M4
95
’ ’ Unit: mm

534 Precal_l_tio_n_s on use

1) As a spann element (RINGFEEDER) is used in the magnetizing element, use 4
bolts to conduct uniform tightening.

@
Q
Conduct gradual repeated tightening in
®\® QD the order from Q) to .
=
®

2) Relation between the discriminative standard hole and magnet polarity is
shown in the diagram below.

Discriminative standard hole ¢1.0

TFANUC T | | $* §—-———N1

7]
-

=z
v

I

H

E
t
3
[}

|

1

i
"y

3) Use .the 2 ¢5.0 holes on the opposite side of the screw clamp of magnetic
sensors Q, R, S, and T for the orientation positioning jig.
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6. CONNECTION DIAGRAM

6.1 Interface (For position codei')

Models 1S - 38

MR-50RMA
CNT

CNC cabinet or
power magnetic
sequence control

MR-50LFH

Xs

MR- 20LMH

CNC
To power magnetic
sequence control

To CNC cabinet

L

Spindle servo unit

Wote 1) Signal cable K12 is used with the orientation BRII/BHRII.

Note 2) Cable K11 is used when the lathe position coder or the synchronous feed

position coder for the machining center is used concurrently.

Models 6S - 228

MR-50RMA
CNI

CNC cabinet or
power magnetic
sequence control

s

MR-SO0LFH

To power magnetic
sequence control

To CNC cabinet

\.

Q== -

CN1
50 48 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33
SM1 [LM1 |ESP2|ESPL| SRV | SFR LDT2| LDT1
32 | 31 [ 30 | 290 28 | 27 [ 26 [ 25 | 24| 23 [ 22| 21 | 20 | 19
E |Da2 +15V (ORCM2{ORCM!1 ORAR2 ORAR! ARST2| ARST1
18 [ 17 | 16 | 15 | 14 | 13 | 12 [ 11 |10 [ 09 | 08 | 07 06 | 05 ] 04 | 03 [o02 | o1
OM |CTH |SDT2|SDT1| OS | OR |ALM2|ALMI|TLM6|TLMS MRDY2ZMROY1] OT |TLMI1SST2[SST!|SAR2|SAR]
CN9
[ Orimation somizol chemit L rentation ARE/BAT/AHRIJBARE |
|~ cna, cNB CNC o Il
20 19 18 17 16 15 14 14 15 16 17 18 ,19 20 1
oa [*pB | PB | ¥Pa | PA |xsc| sc OL |Hiz [H11 {H10 [HOS |HO8 |Ho7 :
13.] 12 | 11 {10} 09 | o8 08 J o9 [ 10 | 11§ 12 | 13 1
NzZ | NzZX | HB | HA ' !
07 J 06 ] 05 | 04 ] 03 | 02 ] ot 01 ] 02 ] 03 | 04 | 05 | 06 | 67 |I
+12N|+5H | +5H | +50 | OH [ on | on Ho6 |HOS5 [HO4 |HO3 [Ho2 | Ho1t {
________________________ JE P .
MR- 20RMA (CNA, B) - - N )
=
Machine f'Ll Gear or belt
Spindle E
motor
To manual pul ator 7
Kio To proximity switf:h for near zero point : Tool

N Note 1) Signal cable K12 ig used with the orientation BSII,BHS,FS circuit.

Note 2) Cable K1l is used when the lathe position coder or the synchronous feed

position coder for the machining center is used concurremtly.

IF==""" -

IS Directly coupled or
timing belt
CN1 Spindle servo unit
50 | 49 48 47 | 46 [ 45 | 44 ] 43 T a2 | 41 40 | 39 | 38 |37 | 36 j 35 | 34 33
SM1 |LM1 (ESP2|ESP1{ SRV | SFR
32 31 | 30 | 29 8| 2 26 | 25| 24 23 | 22 | 21 20 19
E DAa2 +15VIOVR2|0 VR { JORCM2|ORCMI| CMT [ORAR2 JORAR1|TLMH{ARST2|ARST1
18 1 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01
OM |CTH [SDT2({SDT1| OS OR |aLM2 [ALM][TLM6| TLM5 MRDYZMRDY![ OT |TLMLISST2iSST!|SAR2{SAR!
CN9
i Orlentation control circult = ey ——
CNa, CNB N {
20 19 18 17 16 15 14 14 15 16 17 18 19 20 |
OG |*PB | PB | #¥PA PA |*SC | SC OL |H12 |HL11 {H10 [HOS |HO8 | HO7 {
13.012 | 11 10 | 09 | o8 08 | 09 [ 10 11 | 12 | 13 |
Nzz [Nzx | HB | HA i
07 06 05 04 03 02 [B] 01 02 03 04 0S 06 07 |
+12Nj+5H | +SH | +5H | OH | OH { OH Ho6 | HOS5 { HO4 ; HO3 [HO2 | HOL |
|
e e e e e e e e e e s -
MR-20RMA(CNA, B)
Y
Machine Gear or bélt
Spindle
. motor
To mahual pulse ator - =
K10 To proximity switch for near zero point : Tool

Position coder E% Spindle

1,
o~ Directly coupled or
timing belt
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6.1.1 Connection when synchronous feed position coder is concurrently used
for lathes and machining centers

- 193 -

[ Manual pulse
Orientation generator
ARII/BRII 5
ASI/BSI
AHRI/BHR2 ).
ES/FS 6 D oL
1 T o O
T —g— 4 +12N
? SH J
3
| +5V power is : }
supplied from CNi o
cabinet . [ |
1 i :
{ I Proximity switch
| ! for near zero point
To CNC cabinet via (10) o
connector CNB . 6 NZX — -—: ——;i-
I 1
I
1o
= ET
o
Wy
' o
Ho
i { |
1
DR PPN il
T+ . .
. ' : (Note) When the manual pulse
. (20) 0G l | generator and the proximity
T4, TS g h ] II | switch for near zero point
0G ~ ! ! are not used, HA, HB, NZX,
| oV | : NZZ and +12N need not be
' == Shield grounding ! I connected.
) ' o1
It
T
|
' : } Position coder
|
! N K(OV)
| |
b H(+5V)
(16) Pa "‘.T_—_A_ ___________ T3r A(PA)
I i
[ -
position coder 17 _ / \ 1l
signal input *PA : o N(*PA)
L
. PB — L=~ C(PB)
/) ]
*PB— 0 ROXPB)
I .
sc —+ /A\ : : B(SC)
I Pl
' o -
*sC 44— — ] P(*8C)




6.1.2 Connection for machining center spindle orientation only (No connection to NC)

Orientation ARII/BRII, .
ASII/BSII, AHRII/BHRII :
AHS/BHS ES/FS

+5V is +5V Position coder
supplied by V(Ol)(02)(03 y
i —0QOH —p——————————— K (0V)
' the spmc!le Jumper T1-T3 ) 400 mA
servo unit.
(04)(05)(06 or less
+5H __________ - H (+5v)
20 )
(ﬁJ) oG
oG Jumper
oV T4, T5
! —
. (18) o Pa —Af====S2"0 ACRA).
position coder 1 I
signal input { i
(17) *PA — = N(*PA)
f l
18 |-
| 18 _&pp — /“\ l C(PB)
| 1
| |
(19) o +pB — : R(*PB)
| |
s¢ |4 | B(SC)
, N |
*SC — i P(*SC)

Note) The cable between the AC spindle servo unit and the position coder must
not exceed 20 meters,
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Orientation BRII/BSIT |

6.1.3 Stop position external command connection

Position coder

+5V
Setby TL-Ts, —. $Q1)(02)(03)4 o K (0V)
Shsv 400 mA
{ g T1-T3
r—-.lESH o or less
T oUC04)C05)C06 0k Loy L : H (+5V)
i (20)11)
S oG 3
L 800
ioiov ~7
- (16) pa —NF=—=——o= 4 A(Pa)
p.omgqn coder I ll / \‘ i
signal input : - )
: an - | !
1 *PA . . *PA
| (
I
as PB ——1—h } C(PB)
! |
I
s *PB — ' : R(xPB)
! I
' i |
a4 sc 41 : B(SC)
I I
| T
as *SC —i ; P(*SC)
When the synchronous feed control Ve B
is performed, these signals are sent
to CNC cabinet via the connector CNB.
Short circuit +5V —5H, and OG -0V
to supply +5V from CNC.CNC l Power magnetic sequence control circuit
- 07 HO1 - - T
' (06) 4 HO2 T~ 2 | 2
1
(05) L HO3 . \__14 ) 22 Conversion
’ circuit
(04) 4 Hog T~——3 { 55 4096
Stop position =360°
command signal (03) A HOS ~— 16 | .4 2048
=180°
' (02)A Hos AT~e—32 | 55 1024
! =90°
=45°
(19)4 HOS8 N 128 | 27 341
: r =30°
(1804 HO9 ST~ 256 1 s
(17IH10 S~ 512 o
1
' (16) 4 H11 ST~ 1024) L0
(lﬁ)I Hi2 2048} o 11
(14 )IOL

Stop position command ¥
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6.2 Interface (For magnetic sensor)

Models 1S - 38

l CN1 ) ’ Spindle servo unit
MR-SORMA v [s0 [ 49 [ a8 ] 47 46 45 [ 44| 43 42 { 41 | 40] 30 [ 38 [ 37 [ a6 | 35] 34 | 33
SM1 | LM1 |ESP2|ggp1 |SRV | SFR ) LDT2|LDTI
gg‘fe:ﬁ;';zg'c Ks 32 | 31] 30 [ 20 [ 28 | 27 | 26 | 25 | 24 | 2 22 | 21 | 20 | 10
sequence control E DA2 +15V OR(_MZI ORCMI JORARZIORAR1 JARSTZ2|ARST1
- SOLFH/ 18 [Fa7] 16 [15s [2a [ 13 12 [ a1 10 (09 Jos {07 |06 |05 [o04 |03 [o2 o1
. | oM |cTH|SDT2|SDT1{ 0S8 | OR |aLM2|ALMI|{TLM6{TLMS MROY2|MRDY1| OT |{TLM1{SST2{SST1[SAR2[SARI
.
CN9
= - 3
i 1
| CNA. . Orientation CR, GR 1
. 20 19 18 17 | 16 | 15 14 | !
MR-ZORMA . } i
CNA\ 1100 | ov |+15v| LsB|LSA |MSB {MSa 1
| 13 | 12 ] 11t | 10] 09 | o8 {
ﬁl], ;
} 07 | 06 | o5 04 J 03| 027 01 ! I
v I 1
MR .
Z0LFH | :
o e e e e e -
- [ - - —
Machine side Gear or belt
Spindle
motor
. 1
H Tool
Magnetizing element \DZEZ Spindle <H):m
. . Metal connector ?’
Y K13 : \d b ~ Magnetic sensor
_ Amplifier -
Models 6S - 228
I CN1 ' Spindle servo unit
MR'S"%’;‘}? v |50 | 49 | 48] a7 [ a6 as | aa] a3 42 | av [ 0] 30 3837 J3g ]| 35] 34 33
.
SM1 | LM1 |ESP2| ESPL | SRV | SFR RS .
CNCo:ipower XS 32 31 30 29 28 27 26 25 24 | 23 22 21 20 19
magnetic
seanence sontrol E | DAz +15V| OVR2{OVR 1] ORCMZ ORCMI| C'TM|ORARZ|ORAR1| TLM |ARST2|ARST1
18 [ 172 ] 16 [ 15 [ 14 | 13 J12 J11 | 10 {09 |08 {07 {06 |os Joa | 03 {02 |o1
MR-SO0LFH } [om |ch|spreispri|os | OR |atmz|aLmi|TLMS | TLMs pMROYVZ|MROVI] OT [TLML [s8T2[S8T1{saR2]{sARI
: h

FTTT TS T T == Griemiation CSi, GSIL, DST, HSH |

20 19 18 17 16 15 14

1

1 i
| i
MR- 20RMA } :
CNA\ 1100 | ov [+15v] LSB|LSA|MSB |MsA |

\ 13 [ 12 [ 11 [ 10 ] 09 | 08 :

1 i

I |

] 1

! 1

1 t

~——

/ 07 [ 06 | 05 | 04 [ 03] o0z | o1 j
MR .
20LFH
b e e ———— .
- - - -
Machine side . _ Gear or belt
; Spindle
motor
] 1
' . i Tool
Magnetizing element ~ Spindle <8):m
. . ' Metallic receptacle g
\ K13 | ~ ~ Magnetic sensor

Amplifler
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6.2.1 Magnetic sensor connection

Orientation CR/GR
CSII/GSII/DSII/HS

CNA
14

;

{5

J

16

L

an

i

8

49

|

0

} ,

oVv. 1

Note) The cable between the AC spindle servo unit and’

MSA

MSB

LSA

LSB

+15V

ov

oG

Metal connector

Vo winnintenabehedio ) J,

| I \

i {

] I

I :

|

7 S —— -Q

(RN ———-=-—-"" z Ve
¢

I 1

1 |

| ]

1

" o0

o SURNR L

: 1

! E

! I

| 1

- — —————=

amplifier must not exceed 20 meters.
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7. INTERFACE SIGNALS

7.1 Description of Signals (up to 2-stage speed change gear spindie)

Spindle servo unit

Orientation command

: E Spindle High/Low
‘——"\"—{_+ speed signals :

1

L

Fig. 7.1 Signals passed between the magnetic cabinet or NC and the spindle servo unit

7.1.1 Orientation command signal (ORCM1, 2)

1) This command signal is used to stop spindle movement to the preset position
to allow tool change and workpiece loading/unloading.

2) When this signal is ON (contact closed) while the spindle is rotating, the
rotation decelerates immediately and the spindle moves to the preset
position.

3) When the ORCM command is issued, turn off the spindle forward/reverse
rotation command (SFR, SRV) for safety. In this status, the spindle will not
rotate if ORCM1l, 2 contact is OFF (open) during orientation.

4) Turn OFF (open) this signal by the tool change completion signal or workpiece
loading/unloading completion signal.

5) Always set the orientation command signal to OFF when turning on power.

Sequence
ON

Power on OFF \ '
ON

Spindle servo on

(machine ready signal OFF |

and emergency stop

signal)
Orientation f
command ORCM

-

40 ms or more

6) When an emergency stop occurs during orientation, the orientation command
signal must be reset. Return the ATC arm to safe position so that it will
not be damaged if the spindle or tool rotates when the power is turned omn.
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7.1.2 Orientation completion signal (ORAR1, 2}

1)

2)

3)

4)

5)

This signal is issued when the spindle moves within about +1° of the preset
position and stops. That is, this signal turns on under the following three
conditions}

a) Signal ORCM is ON

b) Zero speed signal is ON

c¢) The spindle is in the vicinity of the preset position.

If the orientation completion signal is not issued within a set period of
time after the orientation command signal is input or if the orientation
completion signal is issued when the orientation command signal has mnot been
input, it is considered to be abnormal. So it should be detected by power
magnetic sequence and an orientation alarm should be issued.

Tool change or workpiece loading/unloading operations can be started only
after the completion signal is on.

The spindle orientation completion signal is issued when the spindle is
within +1° of the preset position. So it does not always indicate that the
spindle “has stopped completely. Some machine allow a very short operation
time for the ATC arm to grip the spindle tool. 1In this case, start the ATC
arm operation after 0.1 to 0.5 sec so that the arm will grip the tool when
the spindle has stopped completely.

/ Zero-speed detection point
Spindle speed

_o— Within +1° of the stop position

——s

completion signal

B
Orientation \

Chattering

ATC arm operation
start signal

0.1 — 0.5 sec

This signal will turn off during a tool change if the spindle is pushed away
from the preset position by an external force. .
Design a power magnetic sequence so that the tool change operation is
interrupted.

However, don't release orientation command, and if orientation completion
signal is issued again, perform tool change.

If the automatic tool change (ATC) structure is such that it may cause
serious damage 1f a malfunction occurs, install a proximity switch to
generate a verification signal when the ATC enters an area in which automatic
tool change operation can be performed. In addition to this the power
magnetic sequence should be designed to avoid such damage.
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7.1.3 Spindle high-speed/low-speed signal (CTH)

1)

2)

3)

4)

This signal is used in order to shorten orlentatlon time When there are 2
speed change stages of High/Low between the spindle and spindle motor.
Increase the spindle motor low-speed gear speed to the spindle motor
high-speed gear speed by speed correspond to the gear ratio (high speed/low
speed) so that the spindle orientation time of the high- and low-speed gears
is almost identical.

Contact OFF (open) indicates high-speed gear selection, and contact ON
(closed) indicates low-speed gear selection.

Be sure to always use the position coder and magnetic sensor systems when
using machines having 2 or less spindle speed change stages.

7.2 Description of Signals (When 3-stage speed change gear spindie)
The following spindle medium speed signal is needed for magnetic sensor system
orientation (A06B-6059~J142) and position coders (A0O6B-6059-J134, J135).

- T = 1
AC spindle servo unit |
CN1- |
r——r (%g
! ' —— ORCM1 —— 'J\ — = "7 Orientation command
L——lg | | = .
e AL ;|
i ’ | |
[ e 24 ! .
D ] — —( ) CTM —— —J\ —— a4 Spindle medium speed command
Lol | :l
| _ e
T T 1
P . L17—)(:> CTH —-— J\ -—- —  Spindle high-speed/low-speed signals
: L——d oo '
S RO 1
' !
(26)
H - ORCM2 ——— — — —— -

@ rr——1
- - ORAR1 —— 1 | -
| (I
|

|
(23)
- —q) ORARZ —— ————— —

Signals passed between the magnetic cabinet or NC and the AC spindle servo unit
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7.2.1 Spindle medium speed signal (CTM)

By combining this signal -with the spindle hlgh—speed/low—speed signal (CTH), it
is possible to adjust orientation when there are three or four speed gears
between the spindle and the motor.

In accordance with the respective speed change stages, control the contact
signals as follows:

a) In case of three speeds

Selection of spindle speed | Contact of CTH signal | Contact of CTIM signal
change stage

High v OFF (open) OFF (open)
Medium OFF (open) "ON (closed)
Low ON (closed) OFF (open)

b) In case of four speeds

Selection of spindle speed | Contact of CTH signal | Contact of CTM signal
change stage

High OFF (open) OFF (open)
Medium high OFF (open) ON (closed)
Medium low ON {(closed) OFF (open)
Low ON (closed) ON (closed)

7.3 Sequences

7.3.1 Orientation command while stopping

Orientation command ON (Closed)
ORCM]1, 2

CW direction Stop
Motor speed Stop m

7 N T 7
. AN
CCwW d1r_e_c_t192// ——1 -
15 — 20 ms
Orientation completion
signal ORARI1 and 2. ON (Closed)

ATC Qperation

ATC operation
Start Completion
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*] The spindle motor rotation direction can be changed by setting. In
standard setting, the spindle motor will rotate in the direction the
spindle motor was rotating before this orientation command signal was
generated, '

7.3.2 Orientation command during high-speed rotation

Rotation command

SFR and SRV | MO03/M04
Orientation command
ORCMI and 2 ON (Close)
., High speed
‘CW direction Deceleration
Stop
Motor speed > le e -
A ’
15 — 20ms’
i
/
Orientati . 4
c;n;l:tilg: CCW direction ON (Closed)
signal ORARI1 i
and 2 :
ATC operation ATC operation
{(
1

Stop Completion
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7.4 Description of Signals (Stop Position External Command Type of Position
Coder System)
(A06B~-6059- Jlll(Orlentatlon BRII), -J131(Orientation BSII), -J135(Orientation
FS))
(A06B-6059-J113(0Orientation BHRII),~J133(Orientation BHS))

7.4.1 Stop position command signals (H01 to H12-OL)

1) These 12-bit contact signals are used to control the stop position.

2) When these signals are all OFF (open), the spindle is stopped at the
reference stop position (0°).
This reference stop position can be set by using 3 digital switches on PCB.

3) Stop position command (In case where a 1024 p/rev position coder is used)
The following stop positions (X°) are designated according to ON/OFF
conditions of HOl to H12 contact signals with reference to the reference stop
position (0°).

X(degree) = -390 [ 1 2 4 8 16 . 32, 64 , 128 . 256

2095 | (@o1) T@o2)tmo3) Tcmos) Tmos) tmos) T o7yt mos) T (109)

Y1)t @in) T m2)

512 1024 2048 ]
The numbers corresponding to HOL to H12 become effective when contacts are
turned on and those corresponding to HOl to Hl2 become zero when contacts are
turned off.

Example) H10 contact only is turned on.
360/4095 x 512 = 45°

In this case, the spindle stops at the position where it is turned clockwise
by 45° as viewed from the reference stop position.

4) The minimum shift unit is 360°/4095 = 0.088°.
When a built-in sensor signal conversion circuit is used, the least moving
increment differs corresponding to the number of detection gear teeth as
shown in the table below.

No. of detection gear teeth | Least moving increment

256 0.088°
128 0.176°
64 0.264°

5) Positioning time
The positioning time is usually 1.4 to 20 sec when the speed change gear
stages are 2 or less.
It becomes longer as the spindle inertia increases.
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6) Setting error

7)

8)

Since the position is set to integer times of the minimum shift unit (0.088°)
in case of 30° indexing, 10° indexing, and 1° indexing, a setting error is
produced.

Setting error: Max. +0.044°

Example)

30° indexing command (Min. shift unit) x 341 = 29.974° (Error - 0.026°)

10° indexing command (Min. shift unit) x 114 10.020° (Error + 0.020°)
1° indexing command (Min. shift unit) x 11 0.967° (Error — 0.033°)

To determine actual accuracy, a setting error is added to the repetition
positioning accuracy (+0.2°). :

Necessity of mechanical clamp

A mechanical clamp is required for indexing of the spindle for cutting using
this system.

Since the motor is displaced when load fluctuates during cutting, the spindle
must be mechanically fixed, if cutting is made after indexing.

Mechanical clamp timing

Orientation command

ORCM]1, 2 ON (Closed)
. CcwW
Spindle motor
speed { Stop
\ prad
\ 4
v
Orientation . '
completion signal
ORAR1,2 .
Clamp command Unclamp command
MF (Miscellaneous function) .
A Clamp
Machine clamp 44}_
0.1 ~ 0.5 sec. usually .
Cutting after (This value depends Cutting -

indexing of spindle upon machine tool)

FIN

Completion signal I I
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8. DETECTOR SPECIFICATIONS

8.1 Position Coder
1) Electrical specifications
a) Number of square waves/rotation

Channel Signal
1 ch 1,024 pulses/rotation (A, B phase)
2 ch 1 pulse/rotation (C phase)

b) Power supply

Voltage Current

+5 V +5%, -10% 400 mA or less

¢) Working ambient temperature range
0 to +50°C
d) Output terminal
- Cannon connector MS3102A20-29P: Position coder side
- Cannon connector MS3106A20-29S: Cable side
The cable side cannon connector and the cable clamp are provided with the
position coder. '
e) Output terminal

A PA K ov
B PZ L

c PB M

D N | *PA
E | P | *pz
F R | #PB
G S

H |45V | T

J

2) Mechanical specifications 3 2
a) Input axis inertia: 1.0 x 10 "kg.cm.s
b) Input axis torque : 1,000 g.cm or less
¢) Input axis load tolerance
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When' stopped

During rotation

Thrust load

10 kg or less

5 kg or less

Radial load

20 kg or less

10 kg or less

d) Structure

The main frame is made of an aluminum alloy finished with alumite.
Dust~proof and oil~proof structure using an oil seal.
about 1 kg (without flange)

e) Weight:
f) Accessories

(IP43)

No. Name Specifications | Number of pieces
1 |Cannon connector | MS3106B20-29S 1
2 |Cable clamp MS3057-12A 1
3) Storage

4)

Avoid storing in a humid place.

‘When moving the product, put it in a packing case and do not drop or throw
it.

Notes on installation

a)

b)

c)

d)

If there is backlash in the interface between the position .coder and the
spindle, the stop position will wvary. Therefore, the position coder
should be linked to the spindle so as to eliminate backlash., if the
position coder is installed with a timing belt or a gear, check carefully
and periodically for backlash due to ageing or mechanical wear,
Eccentricity of the body and the center of the axis ahouls be 0.02 or
less.

Do not give a strong mechanical impact as plate glass is used.
To avoid penetration of o0il or water from cannon connector,
connector is to be installed upside down.

Keep at least 50 cm away from the magnetics cabinet.

Keep at least 30 cm away from the cable line of a motor or the likejout of
which a substantial amount of instantaneous current flows at the time of
ON-OFF., Especially, when an object which generates radiation noise (such
as discharge processing device, electric welder and the like) is in the
vicinity, an electro-magnetic shielding is to be considered.

the cannon
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8.2 Magnetic Sensor

The magnetic sensor makes sure that the spindle stops at the specified position
by attaching a magnetizing element to the spindle rotation part and installing a
magnetic sensor at the stop position.

The magnetic sensor emits analog signals corresponding to the position of the
magnetizing element attached to the spindle.

Control circuit

MSA
Magnetic sensor
MSB amplifier
Magnetic
LSA sensor head
) +15V : A
LSB 100mA or less |
+15V
ov Mangetizing
element

ov

A shielded wire should be used. Shield insulation must be connected to OG. The
following shows the magnetic sensor electrical specifications and how to attach
the sensor.
1) Electrical specifications

a) Number of waves per rotation

Channel Signal
1 ch 1/rotation (MSA-MSB)
2 ch 1/rotation (LSA-LSB)
b)
Power supply Current
+15 V +10%, -10% 100 mA or less
¢) Maximum number of rotation (Magnetizing element) : 8,000 rpm

d) Working ambient temperature range (Magnetic sensor): O to +50°C

e) Output terminal _
Metallic receptacle type. Receptacles for the cable of the magnetic
sensor amplifier are provided.

f) Output terminal layout (Magnetic sensor amplifier)
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Terminal Signal name
A MSA
B . ov
c +15 V
D MSB
E ~ LSB
F LSA

g) Weight of magnetizing element, refer to item 5.3.
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2) Magnetic sensor mounting method
The following show magnetic sensor mounting examples Fig. 8.2(a),

(d).

(Rotating part)

Yy
! : . .
V‘/Marking hole Mounting distance

50 H (mm)
3(0 / 60 to 110 mm

g 7270 i
7.5 \ ~
~ - “Magnetizing element

Gap Ll=6mm __I_ZSI‘____b_._.—--”

Spindle

op8 Pin groove (upper position)

to
2.0mm / .
Mounting board

T34 / 7 (Thickness 8mm
Ii' : or less)
I

I //
7 9P oss

Magnetic =
sensor head ’__F,
]

-

Metallic receptacle
20.0 dia.

™\

=

O Magnetic sensor O
amplifier

Fig. 8.2 (a) Magnetic sensor mounting example (1)
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Mounting distance H

60 to 110 mm
=
N -
. L P
Spindle (Rotating part) ﬂ
\
\ 4.
\
) T
T A
I
/ >
L]
//AL Magnetic sensor head
—
o
Mounting board
(Thickness

8 mm or less)
AL =1.0 to 2.0mm
L = 8mm or less
(6mm: Standard
value)

Note) Gap between mounting board and magnetizing element is 8 mm or more.

Fig. 8.2 {b) Magnetic sensor mounting example (2) (When mounted on cylinder)

Magnetic sensor head

| al i Mounting board
o V7777 . (Thickness
A | r 8 mm or less)

I_.E:\L.L — L=1to2mm

—J

Mounting .
distance H Magnetizing element

60to 110mm

o o
IR
T
A
o [}
— e
Inside wall :
(Be careful not to
adhere iron dust
on this part)
Center

Fig. 8.2 (c) Magnetic sensor mounting example {3) (When mounted on disk)
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. Mounting method of magnetic sensor

_AL=1t02mm

Magnetizing element
polarity indication

ZIZ 27777778~ 7777777

Stop position check

scale Mounting board

(Plate thickness: Less than 8mm)

Magnetic sensor head =8 36
Metallic receptacle $20
&l
P
Magnetic sensor amplifier
z a6 ’/ P
3|1
NI
@) =i O

[e]
= o
2|12
Sl
QO
L_J|=

Fig. 8.2 -(d) Magnetic sensors mountihg example (4) (Q,R,Sand T)
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a) Magnetic sensor head pin groove

When a magnetizing element is mounted to the spindle of a machine tool,
the polarity is produced between the magnetic element and the magnetic
sensor, and the mounting direction differs according to the composition of
the spindle (belt transmission, gear coupling, etc.)

For the connection shown in the magnetic sensor interface, arrange the
relative positions of the magnetizing element marking hole and pin groove
of the magnetic sensor as illustrated below.

If this mounting is wrong, the spindle motor will repeatedly turn in the
forward and reverse directions without being stopped.

Magnetizing element

Magnetic sensor marking hole

head pin groove

Rotating
direction

The spindle motor rotates counterclockwise (CCW) as viewed from the motor
shaft by forward rotation command (signal SFR contact ON (closed), speed
command VCMD (positive voltage).

Arrange the magnetizing element marking hole and the magnetic sensor pin
hole face to face by forward rotation command ON, so that the spindle
motor rotates in the rotating direction specified in the figure.

3) Cautions on installation

a)

b)
c)

d)

e)

Since the magnetizing element is mounted onto the rotating body of the
spindle, be careful not to allow the magnetizing element to be detached by
means of centrifugal force.

Limit the circumferential speed of the magnetizing element to lower than
3770 m/min (N, P type).

(Take the depth of the screw holes of M4 x 4 into consideration)

Mount the magnetic sensor amplifier as close to the sensor as possible.

Do not allow a magnetic field producing substance to be <close to the
magnetic sensor (stop position changes). Do not arrange 'any solenoid in
the vicinity of the magnetizing element, in particular.

Be careful not to attach iron powder and other substances sensible to the
magnetism to the magnetizing element.

If the spindle is provided with a built-in electromagnetic clutch for
HIGH/LOW selection and other parts which may compose a magnetic loop,
mount the magnetizing element on a non-magnetic substance (aluminum, etc.)
without fail. , . ‘

The magnetic flux of the magnetizing element is zero at the stop position.
However, if it is affected by a magnetic loop of the electromagnetic
clutch, the magnetic flux is added normally when the magnetic clutch is
turned on. It should be carefully noted that if the clutch is turned on
and off during the stop at the fixed position, the stop position changes
due to a change of the steady-state magnetic flux.
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Magnetic sensor
pin groove

f) Do not contaminate the magnetic sensor cable, sensor amplifier, and
connecting cables with lubrication oil and cutting oil.

g) Mount the magnetizing element of the magnetic sensor onto the spindle
directly. .
If the magnetizing element dis mounted by gear coupling or spindle
coupling, the repetition orientation accuracy may fluctuate by a backlash
quantity between the spindle and the magnetizing element.
Examine this accuracy by taking a change due to a secular change caused by
mechanical abrasion, etc., into consideration.

(Installation example 1) (Installation example 2)

Magnetizing element
marking hole

Magnetizing element

Forward rotation Magnetic sensor
marking hole

command pin groove
SFR on (closed) .

SPINDLE

Belt linkage

Gear linkage > @
) SPINDLE
. MOTOR
: : ’

Counterclockwise

Clockwi
Clockwise ockwise
(Installation example 3) (Installation example 4)
Magnetizing element . Magnetizing element

marking hole marking hole

SPINDLE

MOTOR
) ’ T, .
Magnetic sensor |I'"" ) Gear linkage .
pin‘ groove M.agnctlc sensor
pin groove
Counterclockwise
| SPINDLE Belt linkage
MOTOR
% Counterclockwise
D
Counterclockwise D

Counterclock wise
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(Installation example 5) (Installation example 6)

Screw fixing ’ Screw fixing
Polarit y direction b}agnctizi.ng Polarity direction  Magnetic
indication l element element

indication ‘ '
xS NS .
AC SPINDLE AC SPINDLE
MOTOR = MOTOR

Magnetic sensor Magnetic sensor C
pin groove pin groove
= e > e 2 SS
/ Counterclockwise Counterclockwise
Belt linkage ! Gear linkage

= =

7 ;

Counterclock wise

Counterclock wise
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9. TWO-MAGNETIC SENSOR ORIENTATION

9.1 General

According to this technical data, a spindle can be selectively stopped at two
different orientated positions by two magnetic sensors.

9.2 Configuration

Spindle servo unit

Power line, signal line

Spindle motor

" Cable A

Magnetic sensor A

Spindle

B
_..J.T
a

I Il

Orientation
control
circuit
.
J
CN1 CNA
Cable C
Switching
circuit

Power magnetic sequence
control circuit

NC

Cable B L

T \

Magnetizing element

Magnetic sensor B

(Notes related to Configuration Drawing)

1. It is necessary to install a switching circuit to allow switching of the
magnetic sensor signal in the power magnetic sequence control circuit.
switching circuit is to be provided by the user.

2, Two magnetic sensors are required.
Magnetic sensor specification: A57L-0001-0037/( )
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9.3 Change-over Circuit

The change-over circuit is. shown in next page.
The MSA and LSA signals of the magnetic sensor A and B are transferred to the
orientation circuit by shifting them within a change-over circuit.

9.3.1 Selection signal of magnetic sensor (SB signal)

When the SB signal is set at HIGH LEVEL,

the magnetic signal A is selected.

When set at LOW LEVEL, the magnetic sensor B is selected by actuating the relay.

The power +V supplies voltage to the relay solenoid.

For changing timing,

select the selection signal of magnetic sensor (SB) so that it may be completed
before turning ON the orientation command (ORCM) as in the figure below.

Orientation command

t “tzOmsec

/ ON (closed contact)

(ORCM)

Selection signal of
magnetic sensor
(SB)

9.3.2 Signal change-over relay
1) Contacting point type

L— Magnetic sensor
selecting completed

Contacting points for two circuits are switching simultaneously with a single
operation coil and contacting point between 1 and 2 (or point 3 and 4) may

not be shorted out.

6 O—

Note 1) Numbers are given for convenience.
Note 2) The SH terminal is used for shielding staties.

2) Contact resistance :
3) Capacity of contacting point :
4) Switching life of contacting point:

100 m or less

1 VA or greater

Select according to the actual frequency
of use.
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: Switching circuit interface

|
. . Switching circuit MSA Cable A
Spindle servo unit Magnetic
MSB ~---{ sensor A
i
LSA :
Relay !
T 1 LSB !
s
MSA ; T +15V | Shield
: I
Orientation 1 ! O !
circuit MSB [~ |-~ oV .
1
CNA | | cableC b1 o ;
LSA i : : — og f---
[T T___' i : O
O
! LSB [ r
i T
} +15V : MSA
| | Cable B
| ov i Magnetic
Shield : MSB | sensor B
l .
i : LSA
1
!
oo LSB L
! [ T
:‘On}? 415V | Shield
L {
! i
! ov !
! |
! i
Diodo | og -
4V Diodo ,
]
Power :
+v -
Magnetic sensor select signal \\
6 SB ™ Relay coil
Common line
SH
Electrostatic shield
G G

Internal wiring of circuit should be as short as possible.

9.4 Fine Adjustment for Stop Position

In two-magnetic sensors type, design on machine side is required to enable fine
adjustment for the other side stop position since fine adjustment for stop
position can be dome at only one side,
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VI. SPEED GAIN SWITCHING CIRCUIT






1. GENERAL

The speed gain switching circuit (models 65 - 228) controls, while switching
by the external signals, the speed loop gain in the AC spindle servo unit. It
improves the accuracy as well as the stability of the spindle at the time of
stop at oriented position of the spindle; while raising speed loop gain in the
AC spindle servo unit by contact signals whenever an oriented position stop
control is performed while making use of one of the position control circuits
other than the spindle orientation circuit of the AC spindle servo unit by
catching the feed back signal of position from the position coder which is
linked directly to the spindle of the NC machine tool.

Use this circuit without fail when performing spindle oriented position stop
control by employing the NC position controller.

2. FEATURES

1) A stable control is available
A stable control, such as an improvement of the accuracy of orientation, is
possible when using one of the position control circuits except that of the
option for the AC spindle servo unit S series.

2) Easy control
A control can easily be done only with the contact signal.

3. CONFIGURATION AND ORDER SPECIFICATIONS
3.1 Configuration

The option of the speed gain switching circuit is connected to the PCB of the
AC spindle servo unit S series.

r 1
' I
|
1
| |
1 | )
1 I Spindle servo unit
|
! !
: I | e 1 . G ;
! : ,___: Power magnetic "__l CN9 , ear or belt
i ence Gireuit
{ [Tostion | | | SeaereechodtpioNt| [ 1
i | comtrol | - e | [ spindte
I circuit Pe—m e e - P mofor
! !
L

_f__}_-___J / _ i Spindle Yig
| [=h
Speed gain switching circuit - a——— <H]:‘

1
:- (option) :
| Position control loop E}lozir)lection, gear or timing belt
| B S —— :
b e e e e e et e e v . —— ———_— s ——— = ———— o —— = ——— M
Position coder
3.2 Order Specifications
Category Name Specifications

Option Speed gain switching circuit ~|{A06B-6059-3700
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4. EXTERNAL DIMENSIONS A
The connecting cables to the PCB of the AC spindle servo unit is not included.

!
|
-_d

CN9:

60
80

—— e — ==
o]

.
b
r
]
'
il

100

272

5. DESCRIPTIONS OF INTERFACE SIGNALS _ )

Describes the interface signals on which special precautions are to be taken
when using the speed gain switching circuit. As for the signals other than the
under-mentioned, refer to the item 10 of "II AC SPINDLE SERVO UNIT S series".

5.1 Forward Rotation Command Signals (SFR, OS)

1) Command forward rotation (SFR) without fail, as for the rotating direction
command utilizing the speed gain switching circuit. (Pay attention as reverse
rotation command cannot be used.)

2) With the contact ON (closed), the spindle motor rotates counterclockwise
(CCW) as viewed from the motor shaft when the speed command voltage is in the
positive direction, and rotates clockwise (CW) when the voltage is in the
negative direction.

TClOckWise rotation (as viewed from the motor shaft)

Max. Speed

-10V

» Speed. command voltage

0 +10V

lMax.Speed

Counterclockwise rotation {as viewed from the motor shaft)

Relation between the command voltage and
the rotating speed

5.2 Orientation Command Signals (ORCM1, ORCM2)

1) This is the contact signal used for raising the speed loop gain by switching
it from the exterior when utilizing the speed gain switching circuit, and
there is no spindle orientation function. Switching"of speed loop gain is
carried out when the contact of this signal is ON (closed) and the rotation
speed of the motor becomes less than about 1/100 of the maximum rotating
speed.
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2) Although the forward rotation command becomes ineffective when this signal is

input,
signal is given, in order to maintain the safety.

keep the forward rotation command in OFF (open) status while this
In this way, it keeps the

spindle motor from turning should the contact of ORCMlI or ORCM2 be in OFF
(open) status during orientataion or in case the orientation is released.

6. OPERATION WHEN USING THE SPEED GAIN SWITCHING CIRCUIT

6.1 Operation at the Time of Stop

Forward rotation command

signal SFR-0S

ON . (closed)

ON (closed)

Orientation command

ORCMI1-ORCH2 15~20ms

Clockwise direction
Cw

—1 |- (delay of the receiver)

Motor speed }

{

=
-
—

7 ~

] ~ -

/ N -
: /
Counterclockwise direcfion
ccw

g i

Rotation speed of approx.
1 /100 of the maximum speed

: i High
Speed loop gain status _thgh *
6.2 Operation as from Rotating at High Speed
Forward rotation cqmmand ON. (closed)
signal SFR-0S
Orientation -command : ON (closed)
ORCHM1-ORCHZ - I
High speed
Clockwise direction deceleration
CwW
T
Motor speed 4

Counterclockwise direction ’
CCW : s

Speed loop gain status
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VIl. BUILT-IN SENSOR SIGNAL CONVERSION CIRCUIT






1. GENERAL

This chapter describes the signal conversion circuit for outputting signals for

speed detection and for the position coder by receiving signals

built-in type NC machine tools.

2. FEATURES

1) With a single set of this signal conversion circuit, you can obtain both the
signals for speed control of the motor and the signals for the position

coder. :

2) The external dimensions of the AC spindle motor of the built-in sensor type

is the same as those of the S series standard

3) A function has been added which monitors the detection signal level and, when
any abnormality is found, issues an alarm (that wire disconnection has been

detected).
3. CONFIGURATION AND ORDER SPECIFICATIONS

3.1 Configuration

3.1.1 When position coder system orientation is used

Example configuration

AC Spindle motor (Built-in sensor inéluding type)

Built-in sensor + Built-in motor

Sensor signal | CN1 Power for motor

;Built-in YelOCity feedback Spindle servo
sensor signal | Signal uﬁit

Spindle control signal

_conversion

" gircuit CN3 CN2 CN1

PC

INC device

3.1.2 When position coder system orientation is not used

Example configuration

CN2 CNA CNB
Orientation circui}
Position coder signal Position coder signal

AC Spindle motor (Built-in sensor including type)

Built-in sensor + Built-in motor

Sensor signal | (N1 Power for motor

Built-in Velocity feedback’ _ )
sensor signal | signal : Spindle servo

Spindle control signal

conversion unit

circuit (N3 CN2 CN1

eN2

Position coder signal : --
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3.2 Order Specifications

3.2.1 Built-in sensor signal conversion circuit

Category Name Specifications PCB DWG. No.
Option Built-in sensor A06B-6063-H730 | A16B-1600-0440
’ signal conversion '
circuit

3.2.2 Built-in sensor built-in type AC spindle motor

Category Name Specifications Remarks

Model 18§ Flange mount | AO6B-0750-B190 | 8000rpm,
type ' exhaust rear

Model 1.5S | Flange mount { AO6B~0751-B190 | 8000rpm,

type exhaust rear 512p/rev.
Model 2S Flange mount | A06B-0752-B190 | 8000rpm, Note 1)
type exhaust rear
Model 38 Flange mount | AO6B-0753-B190 | 6000rpm,
type exhaust rear
Model 6S Flange mount | AO6B-0754~-B190 | 4500rpm,
Basic . type : exhaust rear
Model 8S Flange mount | AO6B-0755-B190 | 4500rpm,
type exhaust rear
Model 12S | Flange mount | AO6B-0756-B190 | 4500rpm,
type exhaust rear 1024p/rev.

Model 158 |Flange mount | AO6B~0757-B190 | 4500rpm, Note 1)

type exhaust rear

Model 185 |Flange mount | AO6B-0758-B190 | 4500rpm,
type ' exhaust rear

Model 228 Flange mount | AO6B-0759~B190 { 4500rpm,
type exhaust rear

Note) You can obtain an equal signal with the position coder by using the signal
conversion circuit, however, there are two pulse numbers; that of 512
p/rev. and 1024 p/rev.
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4. SPECIFICATIONS

4.1 Position Coder Output Signal

4.1.1 Number of detection gear teeth and output pulses

No. of rﬁ } No. of
detection Mag?lfl— | SH | SH output pulses/ Remarks
gear teeth/ cation |16 |7 . _
. | i one rotation
one rotation , !
~ T 1
Phase A | 512 ' 2 A | A | 1024 Compatible with
Phase B | teeth/rotation I : pulses/rotation | A06B-6044-H606
i } .
256 4 I'B : A | 1024 Compatible with
teeth/rotation b pulses/rotation | AO6B-6044-H603 and
‘ Lo H605
128 ] 512
teeth/rotation } [ pulses/rotation
i I
64 % I 256
teeth/rotation | % pulses/rotation
: —
- 8 A |B —_— Not used.
L
— 16 {B :B — Not used.
1, i
Phase Z | One 1 One Same as before
tooth/rotation pulse/rotation

Note) Magnification is set with the setting

pins SH6 and 7.

412 Outbut signal specifications (connector CN2 signal) at constant speed of 1500 rpm

Point to be measured Item Standard Example waveform
Between CN2-16(PA) Phase 90 +10° *PA ] T ]
and CN2-18(PB) and difference | (When rotating | PA
between CN2-17(%*PA) clockwise <>
and CN2-19(*PB) viewed from +PB l I l__
the gear side) | PB -
CN2-16(PA) High level {Minimum 2.5 V r———1
CN2-18(PB) PA, etc. HV—L
CN2-17 (*PA) ov
CN2-19(*PB)
Low level |[Maximum 0.5 V
pA, ote, —1 L$_| -
ov
PA, *PA, PB, *PB Duty ratio | 50 +7%
PA, etc. 441
CN2-14(SC) Width 116 +21us
CN2-15(*SsC) - x5C
SC
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4.1.3 Output circuit configuration

Balanced output with line driver IC AM26LS31

4.2 Input Power Source

Applicable range of voltage

Maximum applicable current

+5 V +57% 200 mA
-5%
4.3 Maximum Speed for Use
Number of detection gear | 515 yoorh | 256 teeth | 128 teeth | 64 teeth
teeth
Maximum speed 5000 rpm 10000 rpm | 20000 rpm | 40000 rpm

4.4 Temperature Range for Use
0 -~ +55°C ’
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5. ADJUSTMENT

When the built-in sensor is installed by the user, the adjustment described
below is necessary.

5.1 Configuration of Output Signal (Speed Detection Signal)

Measuring conditions CH20-CH10, CH21-CHI10

70 mV or less

Direction of rotation L -
T

oV
Speed 1500 rpm WV

Note) Set so that output signal ripple is 70 mV or less (detected vibration of
30 ym or less). If the value is 70 mV or more, the adjustment described
in 5.2 may not be possible.

CH10; DC 2.5V Vs; 0.36 - 0.5V

5.2 Offset Adjustment (Position Detection Signal)

Adjust- Measure- Measurement Adjustment Measurement
ment ment ‘s X Remark
, . conditions value device
location | location
VR1 CH7-CH1O | Direction of 0 +56mV Digital Adjust so that
rotation multimeter the adjustment
VR2 CH8-CH10 CW, CCw 0 +56mV (Iwatsu values will be
Speed SC~7404 the same in both
VR3 CH9-CHI10 1500 rpm -170mV - etc.) the CW and CCW
~230mV | DC range (directions
5.3 Example of Wave Pattern
CH7-CH10, CH8-CHIO CHO9-CH10
T Adjustment value a - Adjustment
CW : +56 mV or less value
ccowy /TN _ c170mV ~ ~230mV.
/ ANEAN / ov
7 BN 7 — —
CCW(CVV,)\djustment value \\—/—/
-56 mV or less
- Vp_p=144V~1.84V Adjustment value Vp-p=10.90V~2.00V
Clal=10b|
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6. EXTERNAL DIMENSIONS AND EXAMPLE OF MOUNTING

6.1 Built-in Sensor Signal Conversion Circuit

“(Unit. om)
0O :
CN1
108 120
CN3 , CN2
¢4.5 - 4 points
O ]
128
140
6.2 Built-in Sensor Built-in Type AC Spindle Motor
Refer to the chapter "I. AC SPINDLE MOTOR S SERIES".
6.3 Example of Mounting
220 (Unit mm)
(Size with a connector mounted)
15
=«—— Insulating sleeve and others Approx. 10

1

Mounting plate

A PCB shall be mounted apart by setting an insulating sleeve, etc.

Install within 1 m from the spindle servo unit.
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7. CONNECTION

7.1 When using Position Coder Method Orientation

T Waveform conversion
circuit .
A16B-1600-0440
CN1
o1] oV 14} VZ
AMP AMP 020 V oo [ ez
Cap Plug 9{OH1
350783-1. 350735~1 03 To 16| VA _ﬂ] NC
Pin Socket o4} sV I 17k VA
350706-7 3506896 055V 18{ VB )
Built-in sensor o K11 06 :: 194VE
! [ <Ly B aiss
CN1
K10 ON1 Honda connector MRP-20F01
1]*VZ]4 [ Honda connector
2|%val 5| vA CNz MRO-20FO
3 [%vB| 6| VB Nz Ko4
Honda T 4] SC 01| oH
CN1,CN2: Z-34 — 02
oNe Honda contact AMP plug 13 )%300 s oft
CN1, CN2: . N 16] PA To 03| 0H
1 4]sv HKP-F413 115V 17|V2 17 *P,‘,n 04|+SH AC spindle servo unit
2|VZ S| SS 2 |va |8 [*VZl 18| PB 12 5{+5H
3 5|0V 3 PkVA| 9 19[xPEl— 06| +SH
< [ov]iofont 2o ss° 07 oNB
s{vB 11|88 ]
P CNB Honda i tie
Built-in motor cHlo § kVBj12| onz Connector MRP-20F01 b 2::;3 on
CH20 oy ONA, circuit
ermostat Cable length limitation ON3 [—l Koz J-]
UvVWw xto | Within o1] oV — 14| PA U
L_J im o2joH2 [— 15| RA <(gNZ Honda ;r::m Honda
) onnector onnec Lor;
K11 ‘;letnhm 03[0H1 [ 16| PB MRP-20F01  MRP-20FOL
1 04 o 17| RB
} G i R02 ‘;";lh“‘ 05 = 18 ) UVWG
- o6 - 19 CN3 Honda CN2 Honda
Within| 13[+5V] .
0] s Connector Connector
! I ___l_% P 20[8s HRP-20FOL.  MRP-20FOL
Within
l_ _______________! % {14m
Power line
. ags . M
7.2 When not using Position Coder Method Orientation
[
Built-in sensor signal
conversion circuit
A16B-1600-0440
CN1
otf oV v
o; oV oo : ‘vz
g i M e v,\z
AMP cap 10 troll
3507831 . | 4N RS o7 —11 NC controfler
pin 350706-7 ;cg%lzeg% ossv 1~ 18] VB
CN1
Built-in sensor M m K11 Ia 08 ey 19[*VB
[J [} L:I o7 20/ 55
o K10
vzl s CN1
E . CN1 Honda
2{%VA S| VA CNz connector
3|%vBle| vB MRP-20F01 CN2
Honda
connector 14{ 8C (— 01| 0H
CN1, CN2 15| %S0~ oz| oH
ON2 z374 AMP plug 9 d K05
Honda 16| PA 10 3| oH
! 4]5v contact [sv]7]vz 17[%PA— 4[+5H]
2| vz {5|ss gr;l(i,g\g 21VA |8 [*VZ 18| PB " 05|+5H
3 §jov b 3 [kVA| 9 19 *PB,TS 06 +5 H|
) 4 {0V |10 om 20] 55 |— 7
5|VB |11} 88
Builti CH1 o s kvB[12f on2
uiltdn motor AC spindle servo unit
CH2 ©
— CN
Uuv w Cable length imi 031 oV 1] PA [:\J
4
| Within o2lotz Lo CN2
| G L.__, Kio li-n oH 09 15/ RA [Connector
03|0H1 15 PB MRP-20MO1
| Within 10 ,
K|y o4 17| RB X03
I 4 l W'rt:ﬁn 05 i 18 Uvwege
l ! @ gy e BT CN3 Honda CN2 Honda
— 13]+5V
I ! 105 | Within 07 20/ S8 MRP-20F01 MRP-20F01 rJ—J
10 O =

Power line
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7.3 Details of Connection between Each Unit

7.3.1 Built-in sensor and connector {(Motor} {Cable symboli: K10)
(The cable is built-in in the case of built—in sensor built-in type AC spindle
motor.,)

.|
|
|
l
{
|
i
|
1
!
|
|
|
1
]

4

Bui;lt-in motor

] i

' |

! :

! |

! |

: CN1(05) | 1

X I VA esmm=mm =y A AMP (02)

] . ] [ : | :

: OISR B I (03)

| [ [ Pt

: “@L vB ! ! N I (05)

! 1 T 11 AMP connector

: Built-in sensor (03) l : *VB E E ': I: I (06)

! 1 [ [ :

| (01);E: Wz 0 b j: ©8)

! N N : :

3 cN2(02) | 0 vz ! L I (07)

I ] ) [ [} ]

i <04)I: 5v. ! L I (01)

: sy L1 oy B B I (04)

! ] [ [

: (05);[ ss 1! 5\ ; j; (11)

s ! — e - — =

. T T

| |

i i

| |

! t

! :

|

:. Thermostat : OH1 ’ L (10)
]

L e e

! 1 OH2 (12)

: O— : T

b e J |

Connectors for use (Honda) Connectors for use (AMP J apan)
Connector Z-374 Cap 350783-1
Contact HKP-F413 . Pin 350706-7

Cables for use: 8-wire of shielded cable
02 m?® (7 /0.18)

- 234 -



7.3.2 Motor and built-in sensor signal conversion circuit (Cable symbol: K11)

AMP(OI)/L 5V ey /LCNI(04,05)
(04)){ oV ; E IE i I (01,02)
- b
(O%VA E E A : E f (16) Built-in sensor
AMP connector (O%VA i iﬁ i g Ii (17) E'iirgcn:iltconversion
waLVB g A : é jj (18) A16B-1600-0440
(oe)I VB l l ] i ! t[ (19)
o 1, T
(08)-:( vz é :: /\ ii j\ﬁ as)
T
0 O R D G
(12)]| om2 E i E f (08)
<1;>\/st S 5 T (20)
Gomnsshor o use (AMP Japan Connectorsfo e (Hond)

Socket 350689-6 MRP-20F01

Cable for use: 10 pairs of shielded cable
0.2 mm* (7/0.18)

[Reference] Use the tools listed below for
pin crimping and welding.

Pin/AMP crimping tool

Manual tool type number 90300-1

Welding tool 4589941

* AMP Manual Tool Operator's Manual; IS 7706
* When using a manual tool, wire size 22-24 dies

Note) Cable length should be within 7 m.

- 235 -



7.3.3 Built-in sensor signal conversion circuit and position coder method orientation circuit
(Cable symbol: K02)

OH
CNZ(OI)JL T e JLCNA(OI)
. [} ] 1 ¢
(04) | +s5H | | Do [ (04)
] | 1 1
to [
(02);( 0H E E : : | (02)
[ ot
ilt-i i 05 +5H Lo Do J\Lf Oriented position stop
]cagrlxlvtelrgize:?zgc;ligtn 4 ):Lf : : [ (05) control circuit
A16B-1600-0440 . (03 Do Do (position coder method
; : ) OH b 1o (03) orientation control circuit)
o i
1 1 1 1 N .
(OG)I +5H i : i | I (06)
[} [
(14) SC E E . E E J\f (14)
Pt [
(15)1/ *SC H v l (15)
— T .
(16)I PA g : ' ! r (16)
1 I I t
anlen LI\ 1D L en
] lli : ]
(18) PB L ‘ E I (18)
Pt T
(19)I *PB | E /X ! E J\LI (19)
1 : [
(200 | ss b b I (20)
Connectors for use (Honda) Connectors for use (Honda)
MRP-20MO1 MRP-20F01

Cables for use: 10 pairé of shielded cable
02mm* (7,0.18)

Note) This cable K02 is especially sensitive to noises. It is recommended to
use a cable with length of 1 m or less, and connect the shield with pins
No. 20 of both connectors.
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7.3.4 Built-in sensor signal conversion circuit and AC spindle servo unit
(Cable symbol: K03)

CN3(01)/L o0V R — - -, JECNZ(OD
] ] ] 1
to 1!
) L +sv Do I (13)
IR ¢
ol Vo .
(oz)I OHZ 1 1 | (02) ™ AC spindie servo
P o unit
Built-in sensor signal 03) L. oH1 bl Lo f (03)
conversion circuit L —
1o [
A16B-1600-0440 anl Pa 11, L | (14)
(- | ]
aol m 1L T
™ T
i )
ol e 11, 0 L
) o
ol m L L w
; o1 [
1 [
<2O>L ss L f (20)
Connectors for use (Honda) Connectors for use (Honda)
MRP~-20F01 MRP-20F01

Cables for use: 10 pairs of shielded cables
0.2mnf (7,70.18)

Note) Cable length should be within 1 m.
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7.3.5 Position coder method orientation circuit and NC (Cable symbol: K04)

CNB(OI)JL 0H O,

(04)]: +5H

(OZ)J\C)H

Oriented position stop
control circuit
(Position coder method
"orientation circuit)

N o
(o b
N B
: : : : . NC controller
(05jj+51{ ! E E i r(os)
B | ] 1 1
(03) | oH Lo o I(os)
! ] ] :
(06) | +sH 1 | P J\ﬁ(os)
: Do Vo
aofse ii, 1 Tae
(15);]: *SC ' . /\ Vo I (15)
1 [
aolen i Lo
(I’UJ\(*PA E EJL ' E b r(n)
v ! L
(IS)I PA : : o | (18)
1 | A [
(12:(*133 X .]Y | ) I(w)
(zoﬂ sS Do - oc;I
T T * Earth plate (Note)
— (Cable clamp)

Connector for use (Honda)
MRP-20F01

Cables for use: 10 pairs of shielded cables

0.2mm? (7,70.18)

Connector for use (Honda)
MRP-20FO01

Note 1) Cable shall be clamped by the clamping metal (A02B-0083-K301)
Note 2) Cable length should be within 14 m.
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7.3.6 Built-in sensor signal conversion circuit and NC (Cable symbol: K05)

(01)

-

CN2(01)JI\ 0H e
(04) I+5H

(02) 0H

Built-in sensor signal (05) I +5H

conversion circuit

(04)

~
(el
Ny
~

" NC controller

-

~
—

N

~

[od
w
~

Al16B-1600-0440 (03) OH

(06) I + 5H
(14) I sC

~
(=
(=)}

~

-~
—
(32

—

(16)

~
-

3

~

O

(*Y
s

aman

!
!
T F

l Earch plate (Note)
—— (Cable clamp)

Connectors for use (Honda) Connectors for use (Honda)
MRP-20MO1 . MRP-20F01

- Cables for use: 10 pairs of shielded cables
0.2mm?* (7,70.18)

Note 1) Cable should be clamped by the clamping metal (A02B-0083-K301).
Note 2) Cable length should be within 14 m.
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8. CABLE

81 List of Cables
The cable specifications are as follows. These cables should be provided at the
MTB.

: s P . FANUC spec
Applications Symbol General specifications e .p
ification
Built-in sensor signal K02 MRP— 20M 01 MRP-20F01 A06B~-6059-
conversion circuit S K800( 1m)
' > 8
Oriented position stop 28
control circuit L =
10 pairs of shielded cable
0.2 mm? (7.70.18) .
Built-in sensor signal K03 MRP -20F 01 MRP-20F01 A06B-6059-
conversion circuit \ o | K801( 1m)
. T 3 e
—Ho
AC spindle servo unit // 83
10 pairs of shielded cable
0.2mnt (7.7 0.18)
Oriented position stop K04 MRP-20F01 MRP-20F01 A06B-6059-
control circuit = K802( 7m)
s
- oS
NC device %
L/ / —
10 pairs of shielded cable
0.2mn? (7./0.18)
Built—in sensor signal K05 MRP -20M01 MRP-20F01 A06B-6059-
conversion circuit ) / K803( 7m)
=Y
| s
-3
NC device Sg
(4]
O
10 pairs of shielded cable
0.2mnt (7.70.18)
da tor Z-374 AMP cap 350783-1
Built-in sensor K10 Honda connector oap AQ6B~6059-
Connector HKP-F413 Pin 350706-7
| . / K804 (0.5m)
AMP plug he A06B-6059-
- K805( 1m)
8-wire shielded cable
0.2mm’ (7./0.18)
AC spindle motor or AMP | K11 | AMF P‘;ﬁjﬁjjj& soc. MRP-20F 01 A06B-6059-
cap \\ =) // K806 ( 7m)
Lo
e
Built-in sensor signal §§
conversion circuit // —
10 pairs of shielded cable
0.2mm? (7.70.18)

- 240 -



8.2 Details of the Cable (K10)

FANUC specification drawing No.: AO06B-6059-K804
A06B~6059-K805

No. displaying surface

i L ﬂ
-
T A 1 K
Cable material:
8-wire shielded cable 0.18 mm 2 (7/0.18)
D
| = |

1) Cable dimension

Dimension
Symbol | A06B-6059-K804 | A06B-6059~K805
A 26.67 26.67
B 20.32 20.32
C 25.91 25.91
D 27.43 ’ 27.43
L 500 +20 1000 +20

2) Detector wire connecting table

1 2 3
Red Black Blue
5V VA *VA
4 5 6
White/yellow Green White/orange
ov VB *VB
7 8 9
Gray White/brown
VZ *VZ
10 11 12
blue/trans-
parent
OH(Note) ss OH(Note)

Note) Connect the OH wire of the motor to Nos. 10 and 12.
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3) Accessories

Name Manufacturer | Model No. Q'ty
Plug AM.P 350735-1 1
Split pin AM,P 350706-7 2
Socket AM,P 350689-6 10

Reference: - Use the tools listed below for crimping and pulling up pins.

Pin/A.M.P crimping tool

Manual tool type number | 90300-1

Tool for pulling up 4589942

% AMP Manual Tool Operator's Manual: IS 7706
% Use the dies on the wire size 22-24 side for a manual tool.

- 242 -



9. NOTE
1) Adjustment .
Adjustment is needed during installation in order to match the built-in

sensor with the signal conversion circuit well.

For the adjusting method,

refer to the maintenance manual corresponding to the spindle servo unit which

is currently being used such as FANUC AC SPINDLE SERVO UNIT S series
MAINTENANCE MANUAL (Version 03 of B65015E or later) and the like,
2) Built-in sensor system orientation
No. of
detection No. of output Detection Repositioning
pulses/one . :
gear teeth/ . unit accuracy
. rotation
one rotation
Phase A | 512 1024 0.088° +0.2° | Note 1
Phase B teeth/rotation | pulses/rotation
256 1024 0.088° +0.2°
teeth/rotation | pulses/rotation
128 512 0.176° +0.4°
teeth/rotation | pulses/rotation
64 256 0.352° +0.8°
teeth/rotation | pulses/rotation
Phase Z r 1 - -
tooth/rotation | pulse/rotation

Note 1) Error factors due to the machine side are excluded.

Movement of +1
detection unit occurs at the time of stopping in a specified position by
orientation.

Note 2) When the orientation circuit A20B-0008-024* is used, set the orientation

rotating direction to counterclockwise using the setting pin SHOLl 4-13,

3) Take care to observe the following points in order to prevent malfunction
caused by noises, drift at the time of orientation stop and the like.

®

®

Do not include the signal cable (K10) and the power cable in a same duct.
Make sure to use shielded cables, and connect them to the SS terminals of
each connector. (K10, K11, K02 and K03)

The cables K02 and KO3 between the built-in sensor signal conversion
circuit and the spindle servo unit are especially sensitive to noises.
Therefore the length of the cable should be within 1 m, and keep them
apart from power cables.

If grounding of the spindle servo unit or the motor is not sufficient,
noises may be mixed with feedback signals, speed command voltage and the
like, and it may occur drift at the time of orientation stop, irregular
rotation, queer sounds and the like. Connect the grounding cables
referring to the corresponding part in this manual.
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4) Grounding
Connect the G terminal of the machine power panel to that of the spindle
servo unit.
Connect the G terminal of the spindle servo unit to that of the spindle
motor. .
Connect the G terminal of the spindle servo unit as close as possible to
the frame of the power panel.

Reason) If the cable is apart from.the G terminal of the power panel, there is a
possibility of insufficient grounding.
Connect the G terminal of the machine power panel with the external
grounding cable.

Note 1) Connect the G terminal of the machine power panel with a terminal
grounded in conformity to the third section "Insulating/grounding a
cable way" of "TECHNICAL STANDARDS FOR ELECTRICAL EQUIPMENT."

Note 2) Use cables with sufficient thickness (5.5 mm? or more) to connect the G
terminal of the CNC control circuit and the grounding terminal, and the
grounding terminal and the G terminal of the machlne power panel. Also,
connect them as close as possible.

Machine power panel

CNC control
circuit
Spindle servo
unit

G
Grounding" V G
”| terminal
Power source

t&’)mmél O CP/ Terminal G ]

Spindle motor

1 —
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5) When performing threading or rigid tapping by means of built-in sensor which
is built in the motor, and in the case of a machine tool of which the spindle
and the motor are linked by gear or belt, a deterioration of the accuracy of
screws may occur due to gear backlash or expansion of the belt.

[Backl'ash 1

— [

~———— Spindle

]

Built-in sensor
Gear [ ]

Motor

————— Spindle

[Expansion of belt ]

-

Belt

__J‘ Y

Pulley

Built-in sensor

Motor

Pulley

When a backlash of 1 mm is produced on the circumference of the gear of 4100,
an error of rotation angle 1/(27 x 100) x 360° = 0.573° will generate at the
bottom of the screws during.rigid tapping.

6) When performing orientation by means of built-in sensor which is built in the
motor, and in the case of a machine tool of which the spindle and the motor
are linked by gear or belt, it is impossible to execute orientation.
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QU

OowW

QG
—————0O 45V
—O oov
—O PA

—O *PA

r
1

I

|

|

1
L

—————

—O pB

——O +*pB
. VZ
*VZ
SS

Q OH1

O oH2

O FMU

-Q FMV

-O FMW

7) The built-in sensor which generates signals same as that of position coder
can be mounted in the motor.

Numbers of pulses for models 1S - 35S are 512
p/rev, and for models 6S - 22S are 1024 p/rev.

Primary coil

Pulse
generator

Over heat
signal

Fan motor

Connection
(3) Blue (2) Black | (1) Red
*PA *PA _ +5V
(6) White/|(5) Green | (4) White/
orange yeldow
*PB PB ov
(9) (8) White/| (7y Gray
brown vz
*VZ
(12) (11D (10)
OH2 SS OH1
Connector

AMP universal type MATE-N-LOK

connector

Motor side | Cable side
Housing 350783-1 350735-1
Contact | 350706-7 350689-6

Signals of pulse generator and over heat are connected to AMP connector.

Others are connected to terminals.

the motor.
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8) Regarding the built-in sensor method spindle orientation

Item Specifications
No.
Built-in sensor type | Type A (A860-0390-T002) Type B (A860-0390-T004)
1 | Allowable maximum 10000 rpm 10000 rpm
revolution
2 | Output of built-in A phase 1024 pulse/ A phase 512 pulse/
sensor signal revolution revolution
conversion circuit B phase 1024 pulse/ B phase 512 pulse/
revolution revolution
Z phase 1 pulse/ 7Z phase 1 pulse/
revolution revolution
3 | Detecting unit 360°/4096 pulse 360°/2048 pulse
= 0.088°/pulse = 0.176° pulse
4 | Repeated positioning |[+0.2° +0.4°

accuracy

Note) However, element of
Movement of 2 detecting units

is excepted.

error by machine's side

may occur at the time of oriented position

stop by orientation.
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Vill. OUTPUT CONVERSION CONTROL
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1. GENERAL

Output conversion control conducts control of output characteristic conversion
in one motor (motor designed specifically for output conversion control) using
the FANUC AC spindle servo unit S series.

2. COMPONENTS AND ORDER DRAWING NUMBER

2.1 Components

The following items are needed in addition to the FANUC AC spindle servo unit S
series.,

1) Output switching control circuit

2) Relay circuit (including electromagnetic contactor and drive relay)

3) Conversion signal from PMC

Configuration of the components is shown in the figure below.

Output conversion control circuit
Conversion signal /

NC /
/ 4
Detector

AC spindle servo unit A @

Relay
circuit

Qg

The machine tool maker is required to provide the relay circuit and conversion
signal.

2.2 Order Drawing Number
1) AC spindle servo unit

A06B-6059-HOCO# HCOD
Specified numbers vary with specifications

2) Output conversion control circuit

A06B-6059-J703
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3. SPECIFICATIONS

In order to conduct output conversion control, the AC spindle servo unit S

series, an output conversion control circuit and a relay circuit are required.

As specifications of the AC spindle servo unit used for output conversion

control varies with different motors, be sure to refer to the specification

manuals of each relevant AC spindle motor used for output conversion control.

* Precautions related to finishing when the output conversion control circuit is
provided with the AC spindle servo unit S series

1) The spindle conversion control circuit can not be added.

2) As the speed detecting signal (SDT1,2) is used for output conversion speed
detection, it cannot be used for gear conversion speed detection etc,

3) The spindle high/low speed signal (CTH) is used as a power cable conversion
completion signal, and therefore, can not be used as a signal for gear.
selection status.

4) The spindle orientation circuit and speed gain conversion circuit can be
used even when the output conversion control circuit is included.
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4. EXTERNAL DRAWING
For items other than. those given below, refer to Chapter II of this
specification manual,

4.1 AC Spindle Servo Unit S Series (when an output switching control circuit is
mounted)

4.1.1 AC spindle servo unit models 6S - 128 {without unit adaptor)

300
, 200 .
(j@ X
%Lo - ] gl
__________________________ r=—-- ’\
o 0l | = q
|
. POWER SELECTOR o ! e
CONTROL P. C. B. .
i
]
|
|
___________________________ 1 L
o oL =
o o
S f'““r- g e
|
l
J“ |
o ORIENTATION P.C.B. - o i iz
4-010 TERMINAL SCREW |
M5 (7 POINTS) !
R
= LIH
I |
Y
274

o=l — 1
e W
L
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4.1.2 AC spindle servo unit models 15S - 22S (without unit adaptor)

29

692

29

300
5 | | ®
200 |
Jor—m oo s mmmmo—mm e offl g =
|
Jo o I ! O=
POWER SELECTOR L
CONTROL P.C.B. 1
1
|
I
Ji b
|
__________________________ [ Er-
o e .
[ ©®
|
|
ORIENTATION P.C.B. of | =
28 'I
o= o= :
1
i
________________________ - 8
Jo of EIE
TERMINAL SCREW
4-210 M8 (7 POINTS) P
!
; 274
uﬁﬁf
SRS j
| 3l
6 . & 3
ol i '
[op)
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4.1.3 Outline drawing of the output conversion control circuit

= 1 g | A 4
' i 1 L] o
CNIO CN2M  CN2S CNAM  CNAS |
Q I & o
2 | ®
|2
B
. | o
CND CN2C CNAC |
A I a
il T v I Y
o 272 - 69

5. INSTALLATION

Refer to Chapter II of this description manual.

In addition, forced cooling is required for this AC spindle servo unit S series.
We will contact you separately about details related to cooling conditions,
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6. CONNECTION

6.1 a) Connection Diagram (Tybe A)

[

i HnoI |
{ HOISIOAUOD [RUSIS
i JOSUQSs ur-yng |

“Iop[Ing {00} aumyorwW 9y} Aq popraoid aq jsnw ‘auf ueyoIlqun alf) Aq pIPUNOLINS Are YOIYm
‘1030w o[pulds Hy PUE }NOII [OIUOD UOISISAUOD IndIno ‘Jrun oass s[pulds Jy oy} UBy) 19430 $3q[ed pUe SHTUN Se Yons Swaly

anOE.
appurds OV

'y
LT

f_\ 5 TOOM

fAN]

i JINOITD UOISIAUOD

10]0%1U0J 3[qE0 IIMOJ

O—

IIIOI

AGOZOY
aseyd oduig

JINOIID UOISIDAUOD
103983 U00 Or)ouUTewWono9]y

~o

1noID Aefay

)
20 _
)
................................. T )
¥N) 1 %J mw/ mull
MO 1 .
UOLBIUSLIO mmw O O AOET-007 sseuyd-sonypy
ﬂu .................................. ; —/ § {A1ddns ramod DV
o G
Aw 1l IoyBaIq 3snJ ON
A
nw W1 O—.
ﬂ n a s O 1
W O—
24
11un 0AISS g[purds DV
END Hd E
Dd pue
ON

-

1

-

aND
1IN0K0 [OUOD

uors1aAu09 1nding

IND
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6.1 b) Connection Diagram (Type B)

L

NI
UOISTAUOD [RUSIS i
JOosuas wHyIng -

*I9pJIng J00} SuTyoBW 3Y1 £q papraoxd aq JSnu ‘ouyf UsNoOIquN Sy} Aq PIPUNOIINS 318 YIIYM
‘rojoul AIpuIds Jy pUB HNOID [OIIUCD UOISIOAUOD Indino ‘Jrun o0Arass s[purds DV oy} uey} I9Y10 9[qed pue siru()

ﬁ
L

A 4
m
Iojour
s[purds oy
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2A
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1o
A_v O O
™
A_v Q_ O
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O 0 O
m
120H —
b
O O
|'|0| 3
O
°° N
lo O \
n
oM 232t

o
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IN5I10 UOISISAUOD
I01081U02 3[qED JOMOog

—O
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JINOID UOISISAUOD

aseyd oj8wig | |103083U00 oeuSeWONIS[Y

l%

oI Ag[oy
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1IMOID UOIIRIUAIIQ

mw> ig

12 3run oasas afpuds Oy
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ll./ \l /.\A v|.w
s QO 0 A0E£Z-00Z sseyd-sa1y}
Mi'\ ~.5s “Xiddus romod QY
¥ 6 o
S~—” ¥
H Io)eoIq 95Ty ON
W1 O
S O }
K0 @I\
BN u G
Od pue
ON

1

anNd
JINOIO [OIIUOD
uoisIgAu0D ndinQ
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6.2 Connectors

For details related to connectors other than the below-described CND and CNl
used with the output conversion control circuit, refer to Chapter II of this
specification description manual..
1) CND specifications and signal layout drawing

14 | CHP1 01 | SELI
08 :
15 CHP2 02 SEL2
09
16" | CFINl 03 MCF1
10 _
17 | CFIN2 04 | NCF2 Print board (PCB) connector
11 MR-20MA
18 05 A
12 PMC connector
19 06 MR-20LFH
13
20 sS 07
2) CN1 specifications and signal layout drawing
33 01 | SARL
34 02 SAR2
35 19 | ARST1| 03 | SSTI
36 20 ARST2 { 04 SST2
37 21 TLMH 05 TLML
38 22 | ORAR1| 06 0T
39 23 | ORAR2| 07 | MRDYL
40 24 | cH 08 | MRDY2
41 25 ORCM1 | 09 TL¥S
42 26 | ORCMZ| 10 | TL¥6
43 26 | OVR1 | 11 | ALMI ..
Print board (PCB) connector
44 28 | OvR2 | 12 | A2 | MR-S50RMA
45 | s | 20 | w15 | 13| or | PMC connector
MR-50LFH
46 | SRV 30 4| 0s
47 | ESP1 | 31" | DA2 15 | SDT1
48 | ESP1 | 32 E 16 | SPI2
49 | LML 17 | CTd (Connect CFIN1)
50 | skt ng oN (Connect CFIN2)

* Definition

of numbers

17 and 18 are different.
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7. EXPLANATION OF INTERFACE SIGNAL

For details about signals other than those descrlbed below, refer to Chapter II
of this specification description manual.

Also, refer to section 7.2 and thereafter for details about connector CND which
is not described in this specification description manual and connector CNI
number 17 and 18 pins, whose signal definition is different.

7.1 Input Signals

7.1.1 Conversion demand signal (SEL1, 2)
This signal is input to change the characteristics of output.
The following are selected by opening and closing connections.

Open (OFF) - High-speed output characteristics (HIGH)
Closed (ON) - LOw-speed output characteristics (LOW)

PMC side Output conversion control circuit
(Receiver circuit)
CND
SEL1 L —01
O 'e
-, \{ G/
SEL2 —-02

' e ~ '
OFF :HIGH - T T L
ON :LOW ov

7.1.2 Power cable status confirmation signal (MCF1, 2)

This signal is input to confirm the selection status of the electromagnetic
contactor used for spindle motor output conversion.

The following are selected by opening and closing connections.

For details, refer to the Chapter 9.

Open (OFF) -_High-speed output characteristics (HIGH)
Closed (ON) - Low-speed output characteristics (LOW)

Relay circuit ' ) '-(")—u.tput conversion control circuit
(Receiver circuit)
CND
MCF1 —-03
)
J ¢/ CD
MCC contact
A MCF2 AT 04
e i \/ l
OFF 'HIGH
ON :LOW ov
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7.2 Output Signals

7.2.1 Speed detection signal (SDT1, 2)

This is used at the time of detecting converted speed when conducting output
conversion.

(OFF) - converted speed or higher

(ON) - converted speed or lower

24V 24V

o

AC spindle amp. Relay
CN1 : ' '
—15 SDT1 J’x J

Contact capacity
30V
SDT2 50mA

' Photcoupler PMC side

7.2.2 Power cable conversion signal (CHP1, 2)

The conversion demand signal (refer to section 7.1.1) to the output conversion
control circuit causes power supply to the motor to be switched OFF., Status of
this signal changes when the power is switched OFF. Therefore, conduct
conversion of the electromagnetic contactor to convert the power cables
following the order shown in signals (3), (4), (5) in "8. SEQUENCE". For
details, refer to the connecting example in the Chapter 9.

Select as follows using ON/OFF of this signal:

(OFF) - High-speed output

(ON) - Low-speed output

24V 24V
"Output conversion :
control circuit AC200V
CND
—~14] CHP1 "
L AC200V
Relay :
!
1
Relay circuit Contact capacity

Photocoupler ov 30V
50mA
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7.2.3 Conversion completion signal (CFIN1, 2)

After the output conversion demand signal has been input, the power cable status
confirmation signal is input to confirm conformity of selection status, then
this signal is output when the initial setting of the spindle control circuit is
completed and the next action becomes possible.

By ON/OFF of this signal, the following selection statuses of the spindle are
displayed.

(OFF) - high-speed output (HIGH)

(ON) - low-speed output (LOW)

Output conversion

control circuit CND cN1 AC spindle amp.
—16] CFIN1 CTH —17
! \

Input CFIN1, 2 to numbers 17 and
18 of the spindle control circuit’s
CN1 respectively.

oM —18

Photocoupler ——‘L"

ov

e
\{
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8. SEQUENCE

8.1 Low-speed Output {LOW) - High-speed Output (HIGH)

1) Conversion demand ON(LOW) OFF (HIGH
signal (SEL1,2) R ( )
Refer to 7.1.1.

2) Power cable conversion ON(LOW) N OFF (HIGH)
signal (CHP1,2) _
Refer to 7.2.2.

3) Electromagnetic ON(LOW) OFF (HIGH)
contactor 1 (MCC1)
Output conversion
speed or less.

4) Electromagnetic OFF( LOW ON (HIGH)
contactor 2 (MCC2)

Output conversion
speed or more.

5) Power cable status ON(LOW) OFF (HIGH)
confirmation signal
(MCF1,2) '

Refer to 7.1.2.

6) Conversion completion
ON(LOW OFF (HIGH
signal (CFIN1,2) ( ) (> )
Refer to 7.2.3.

7) Drive enable signal

ON OFF ON
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8.2 High-speed Output (HIGH) - Low-speed Output (LOW)

1) Conversion demand Oﬁ;?;;"‘
signal (SEL1,2) GH) ON(LOW)

Refer to 7.1.1.

2) Power cable conversion
signal (CHPI,2) OFF (HIGH) ON(LOW)

Refer to 7.2.2,

3) Electromagnetic -
contactor 1 (MCCl)
Output conversion
speed or less.

OFF (HIGH) ON (LOW)

4) Electromagnetic
contactor 2 (MCC2) ON (HIGH) OFF (LOW)

Output conversion
speed or more.

5) Power cable status
confirmation signal
(MCF1,2)

Refer to 7.1.2.

OFF (HIGH) ON(LOW)

6) Conversion completion
signal (CFIN1,2) OFF (HIGH) ON(LOW)

Refer to 7.2.3.

7) Drive enable signal ON OFF ON

Warning) When converting from high-speed output to low-speed output, conversion
demand exceeding conversion speed can not be input.
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EXAMPLE CONNECTION FOR THE ELECTROMAGNETIC CONTACTOR

SWITCHING CIRCUIT

9.
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10. PRECAUTIONS RELATED TO USE
1) Use an electromagnetic contactor for output conversion that has an adequate

2)
3)

4)

5)

6)

capacity.
The example given below shows model ratings of Fuji Electric Co., Ltd.

Applicable Electromagnetic con-
kVA tactor model ratings
12 kVA SRCa3631-2
22 kVA SC-2S
26 kVA SC-3
32 kVA SC-4
37 kvA SC-48

As a photocoupler is used for signal output, polarity exists. Take adequate
care in relation to polarity of the contact circuit.

Maximum voltage that can be applied to the photocoupler is 30 V, and maximum
current is 50 mA., Be sure to avoid exceeding these maximum values.

In order to suppress electrical noise generated at conversion in the
electromagnetic contactor for output conversion, use a surge absorber built
into the resistor-condensor.

When conducting rigid tapping, set the desired output characteristics in
advance and do not perform conversion.

Accordingly, when conducting rigid tapping, although the high-speed detection
signal will be output from the AC spindle servo unit, but be sure that this
signal is ignored and that the conversion demand signal is not transmitted to
the output conversion control circuit.

Setting the machine ready signal (MRDY1-2)

For the purpose of safety, two signals have been included in the sequence to

~ operable status. These are the emergency stop signal (ESP1,2) and machine

7)

ready signal (MRDY1-2).

In other words, close the machine ready (MRDY1-2) contact to allow operation
of the machine.

At thig time, set parameter F-01 to "1",

Speed detection signal (SDT1,2) and selection signal (SEL1,2)

Two coils are installed within the AC spindle motor. By switching these two
coils, output characteristics can be converted.

When conducting output conversion during rigid tapping, control may be
limited to the high-speed coil.

Ensure a sequence in the PMC that allows selection of 2 output characteris-
tics and enable selection of a conversion sequence during rotationm.
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IX. SPINDLE SWITCHING CONTROL CIRCUIT






1. OUTLINE . ,

Main spindle selector control enables changing over between two spindle motors,

which are not driven simultaneously, with identical characteristics or with

different output characteristics.

In this control one AC spindle servo unit has to have a printed-circuit board

for main spindle selector control circuit and an electromagnetic contactor for

selecting power lines outside the servo unit.

1) In turning centers, the main spindle motor for main turning and the
subspindle motor for rotary tool are used by changing over the signal lines
for power lines and velocity feedback and the orientation signal lines with
one spindle unit.

2) In five-surface working machines, the vertical spindle motor and the
horizontal spindle motor are used by changing over the power lines and
velocity feedback signal lines and the orientation signal line with one
spindle unit, '

2. CONFIGURATION AND ORDER SPECIFICATION

2.1 Configuration

For the control of 2 motors by a single servo unit the following items are

required in addition to the AC spindle motor and AC spindle servo unit.

1) Spindle selector control circuit (Option)

2) Power lines selector relay circuits (including electromagnetic contactors and
drive relay)

3) Selection signal from power magnetic sequence

The system configuration is shown below.

Main spindle motor

Spindle selector Relay circuit
control circuit M
i rp o——

Selector signal l_o
Optional ’ . S
circuit

Sub spindle motor

O

. NC unit

AC spindle servo unit
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2.2 Order Specification
1) AC spindle servo unit

A06B-6059-HOCO#H 700

T i :
Main spindle motor  Appointment varies according to
unit number main/sub_combination
SUB |mis |M1.5s|M2s |mi2s | Mi5s SUB |\ m1s | m2s
MAIN 8000 | 8000 | 8000 | 6000 | 6000 MATN 8000 | 8000
M22P
‘64(2)(2)3 H737 | H741 6000 rpm H763
(AMP:158)
M18p
gégg H728 6000 rpm | H757
© 1 (AMP:128)
M158 ML5P
H720 H725 6000 rpm H753
6000 (AMP:8S)
M12pP
24(1)53 H711 |wH712 |H713 6000 rpm | H749
(AMP:68)
M8S
6000 H705 | H706 | H707
M6S
6000 H700 | H701 | H702

(*¥1) It is impossible to specify the shaded area in the table above or combina-
tions which are not found in it.

2) Spindle selector control circuit
A06B-6059-J701 (Without orientation signal line selection)
A06B-6059-J702 (With orientation signal line selection)
The above is selected according to whether the orientation circuit is used.
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3. SPECIFICATIONS

. When spindle selection control is required the AC spindle servo unit S series
will need a spindle selector control circuit and, externally, a relay circuit.
. The spindle selector control circuit fulfills the following functions.
1) Transfer of motor selector demand and completion signals
2) Transmission of motor power line selector signals
3) Selector of velocity feedback signal lines
4) Selector of orientation signal lines
(That both for Magnetic Sensor and for Position Coder can be changed over.)
5) Protection and malfunction detector functions
In the case of changing over a power line status confirmation signal
while the AC spindle motor is in operation that is treated as a
malfunction, the alarm operates and the power supply from the AC spindle
servo unit to the AC spindle motor is instantly cut off.

(:) Whether the selected spindle motors and control circuits are the
correct combinations is constantly checked by the power 1line
confirmation status signal and the alarm operates in the case of any
malfunctions. '

. Even where a spindle selector circuit is already fitted, the spindle
orientation circuit and velocity gain selector circuit may still be used.
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4. OUTER DIMENSIONS

4.1 Spindle Switching Control Circuit

|

r‘lh
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5. CONNECTIONS

5.1 Connections
The spindle selector circuit is installed in the AC spindle servo unit.

Power line selector signal/Power line status check signal Relay
circuit

Velocity feedback signal line

Orientation signal line

LA 10 1]
CN2M CN2S CNAM CNAS
| Selector demand signal/ . SPINDLE MOTOR
: : Selector completion signal
PR ; CND CN2C CNAC g ;
Signal selector | ! : ! MAIN
control circuit | | I_f_} L_J L\jﬁ 3 ST
(option) . ; 5 ;
SENSOR
AC Spindle Servo Unit S Series
P
M CN2M CN2S CNAM CNAS
C » : 1 SUB —
Orientation circuit (option) g sOMO
CNA
CNL L o :  SENSOR

i Spindle control : i Power line and fan motor line’ :
: signal : ! :

Note) The power lines, cables, relay circuits and electromagnetic contactors
inside the dotted lines should be provided by the machine tool builder

themselves.
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5.2 Signal Distribution

1) CN2M, CN2S (Velocity feedback signal)

14 PA 01 ov
08

15 RA 02 OH2
09

16 PB 03 OH1
10

17 RB 04
11

18 05
12

19 06
13 5V

20 SS 07

2) CNAM, CNAS (Orientation signal)

14 | MSA(SC) ¢} 01 (0H)
08

15 | MSB(*SC) 02 (OH)
09

16 | LSA(PA) 03 (0H)
10

17 | LSB(*PA) 04 (5H)
11

18 | +15V(PB) 05 (5H)
12

19 0V (*PB) 06 (5H)
13

20 | 0G(0G) 07

Signal name: using magnetic sensor (for position encoder)

3) CND (Selector signal)

14 CHP1 01 SEL1
08

15 CHP2 02 SEL2
09

16 CFIN1 03 MCF1
10 :

17 CFIN2 04 MCF2
11

18 05
12

19 06
13

20 SS 07
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6. INTERFACE
For signals other than those detailed below please refer to II AC Spindle Servo

Unit S series.
6.1 Input Signal

6.1.1 Selector demand signals (SEL1, 2) '

These signals are inputted in order to select the spindle required.

The main spindle and subspindle can be selected by opening (OFF) or closing (ON)
‘the contact respectively.

Please input these signals after the spindle motor has been stopped.

The velocity 0 signal is used to confirm that the motor has stopped.

PMC Spindle selector control circuit
(Receiver circuit)

CND
SEL1 -01

Y )
"/

J -/

\ SEL2 | -02
O O

OFF :MAIN
ON :SUB

6.1.2 Power line status confirmation signals (MCF1, 2)

Input signal to check selector status of electromagnetic contactor for spindle
motor power line selection.

This contact permits the following signal selectors.

OFF: Main spindle

ON :" Subspindle

Spindle selector control

Relay circuit circuit (Receiver circuit)
CND
MCF1 -03
') .
J \—y \—y
MCC contact
MCF2 -04
O O
OFF :MAIN ‘ ‘ —J——

ON :SUB
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6.2 Output Signals

6.2.1 Power line selector signal {CHP1, 2) .
‘When the selector demand signal (see Section 6.1.1) is received, the motor is
stopped, the power supply to the motor is switched off and this signal status
changes.

This signal should be used to switch the electromagnetic contactor for power
line selection with external relay for power.

Select this signal on and off to make the following selections.

OFF: Main spindle

ON : Subspindle

24V 24V
Spindle selector _—
"control circuit AC200V
CND ZS
-14 | CHP1
O O AC200V
e— Contact capacity
Z\ 30V
50 mA
-15 | CHP2
O Relay circuit
Photocouple | —L
ov

As a photocouple is used for this output signal, please apply an external relay
for 24 VDC, and take care a polarity of CHPI.

6.2.2 Selector completion signal (CFIN1, 2)

This is output signal when the spindle selector demand signal has been inputted
and, the power line status confirmation signal input, the selection status
checked and confirmed their identity, and the initial setting of the spindle
control circuit completed. )

The signal indicates that the subsequent operation is now possible.

Select this signal on and off to make the following selection.

OFF: Main spindle

ON : Subspindle

24V 24V
Spindle selector - PMC
control circuit ‘
CND S Relay
-16 | CFIN1
O
— Contact capacity
AN 30V
17| crmve 0™A
O
Photocouple :-L—
ov

As a photocouple is used for this output signal, please apply an external relay
for 24 VDC, and take care a polarity of CFINI.
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7. SEQUENCE
Control operations should be carried out in the following sequence.

Spindle forward/reverse rotation SFR
command signal SFR/SRV ON OFF ON OFF ON
— S
Spindle motor velocity
Velocity zero signal (SST1, 2) _— )
ON OFF 0N
Selector demand signal » SUB
i ignal) (SE
e reb GELL D HAIN (ON) MAIN
(OFF) (OFF)
Power line selector signal SUB
t signal) (CHP1, 2 ’

e LD MAIN (o) MAIN

' (OFP) (OFF)
Power line status confirmation signal SUB
(input signal) (MCF1, 2)
See 6.1.2 MAIN (oN) MAIN
' (OFF) (OFF)
Selector completion signal SUB
(output signal) (CFIN1, 2)
P MAIN (ON) MAIN

(OFF) (OFF)
Approi. 0.5 secs. Approx. 0.5 secs.
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8.

1)

2)

3)

4)

5)

6)

7)
8)

IMPORTANT POINTS FOR USING SPINDLE SELECTION CONTROL

The rating of the electromagnetic contactor for power line seléctor‘should be
chosen according to the spindle motor.

The electromagnetic contactors given as examples below are made by Fuji
Denki.

Motor Electromagnetic contactor
Models 18, 1.5S8, 28§ SRC3631-5~2
Models 35S, 6S SRCa3631-2
Models 8S, 12S SC-25
Model 158§ SC-3
Model 18S _ SC-4
Model 22S 5C-48

As a photocouple is used for this output signal the connections must be made
the correct direction. Take careful account of the circuit polarity.

The maximum voltage for the photocouple is 30 V, with a maximum current of 50
mA. The voltage and current should be restricted to ensure that they do not
exceed these figures.

Electrical noise from the electromagnetic contactor for power line selector
should be suppressed by fitting an S2-A or similar surge absorber with a
resistance and condenser.

Main spindle No. 1 and main spindle No. 2 may have different speed meter
voltages and load meter voltages. In that case, the speed meter and load
meter should be made selectable using a circuit such as the one shown below.

e ™~

(LMD

AC spindle servo unit speed and
load meter voltages

Speed meter Speed meter
or or
load meter load meter

M O

| For main spindle No.1  For main spindle No. 2

Setting for parameter F-01 (Machine ready signal MRDY used/not used)
Parameter F-0l should normally be set to "1".

If parameter F-0l1 is set to "0'", MRDYl and MRDY2 are connected together (pin
7 and pin 8 of connector CN1).

Even after switching is complete, the motor does not operate for about two
seconds (in case of models 6S - 12S) or four seconds (in case of model 158).
When the position coder signal is switched, a wire breakage alarm is issued.
Reset it when switching is complete. '
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APPENDIX 1 CABLE SPECIFICATIONS

The cable specifications are as shown below,

Prepare cables by the MTB,

1) Power line and motive power line for respective motor models

FANUC
Applications |Symbol Specifications specification
Amp side Motor side (Cable assembly)
Model K1 Cabtyre cable
18 K2 JIS C3312, 4 cores L
(Lower than
5 kVA) 37/0.26 ' \
(2.0mm?)
Crimp style Crimp style
terminals terminals
T24 T2-5
Model K1 cab b
abtyre calbe
1.58, K2 o\ JIS C3312, 4 cores | /
2, ? =2
15/15000, t \O
45/0.32
-25/15000 , (3.5/mm2) '
(Lower than tcergn“ﬁl :E’le Crimp style
7 kVA) T5.54 Srainals:
Model K1 ' Cabtyre cable
3s K2 JIS C3312,4 cores .
(Lower than §> <
12 kVA) O/
70/0.32
(5.5mm?) ¢15 5
Crimp style Crimp style
terminals terminals
T5.54 T5.5-5
Model Kl Cabtyre cable
6S, K2 JIS C3312, 4 conductors l
35/12000, <
8P, 12p S f \
(Lower than (3%2“%5 $20
16 kVA) Crimp style Crimp style
 terminals terminals
8-5 85
Model K1 le JIS C 3312, 4
8s, 12s, K2 Cabtyre cable C cores
6S/12000, v
85/8000,
12s/8000, 88/045 ¢‘z4.o
15P, 18P, (14.0m
8VH Crimp style terminals Crimp style terminals
(Lower than 145 14--5
25 kVA)
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FANUC
Applications |Symbol Specifications specification
Amp side Motor side | (Cable assembly)

Model K1 Heat resisting vinyl cable (Note)

158 N K2 O_-F H

155/8000, O

22P, 12VH o
(Lower than o— 3—0
30 kvA) ~

Crimp style terminals 88,045 Crimp style terminals
14-8 (14mm? ) R14-5

Model K1

18s, 22s, K2 Heat resisting vinyl cable (Note)

18s/6000, O 1—0

225/6000, oO—I 1—0O

30P, 40P,

50P Oo— —O
(Lower than O— —O
45 kVA) Crimp style terminals 7 /20,045  Crimp style terminals

22-8 (22mm® ) 22-8

Note) Use flame retardant poli-flex cables (MLFC) with a maximum conductor

temperature of 105°C.

2) Common cables

The following cables are common for each model.

FANUC Spec.

0.3mm’

Purpose Symbol General specification DWG. No.
(Cable assembly)
Motor K3 . . - . A06B-6044-K204
cooling fan Vinyl cabtyre cable JIS C 3312, 3 cores 7 m
Conductor: 37/0.26 (2 mm?)
Sheath: PVC ¢10
©
@::::: l :::::©
o=
= e
T2-4 ¢ 100 T2-4
Crimp style terminals Crimp style terminals
Spindle servo unit Connector attached to
Spindle K4 connector (basic) spindle motor A06B-6044-K200
servo unit . 10¢ oz less 7 m
[ i
. CN2 I
AC spindle 4 pairs of T -
motor (for shielded cable  Housing
symbols) 350720-1
. Contact
MR-20LFH' (RGOS PVCsheath 35068946
‘made by * - Conductor with )
HONDA braided shield
TSUSHIN '
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FANUC Spec.

Purpose Symbol General specification DWG. No.
' (Cable assembly)
i 02B-6044-K02
Spindle , K5 Spindle servo unit - Fower A 044-K023
servo unit connector (basic) #6125 cabinet 7m
|
Power cabinet CN1 I ! —E
(for signals) o
) MR-50LFH made by Vinyl cable with braided
HONDA TSUSHIN  shield 50 cores X 0.2 mm?
- (7/0.18) made by
" SANYO DENKO
Spindle K6 A06B-6044-K024
servo unit Spindle servo unit 7 m
| connector (basic) - 106 or Iess
Power cabinet i .
(for signals) CN3| i T ::i§
' 4 pairs of shielded cable
MR-20LMH made by 0.3 mm®
HONDA TSUSHIN
Speedometer K7 ) A06B-6044-K201
Dynamometer Vinyl cabtyre cable JIS C 33‘12, 3 cores 7 m
| L
Spindle
“servo unit )
- (for ( 30,018 92 '
measuring g:rlgii;l sltsyle (0.75mm?)  Crimp style terminals
instruments) T14 Ti-4

3) Other (cable materials used for some models)

FANUC Spec.

Crimp style terminals 45,70.32 Crimp style terminals

T55-4 (3.5mm? ) T5.5-4

Purpose Symbol General specification DWG. No.
(Cable assembly)
Resistor K8 A06B-6052-K200
unit Vinyl cabtyre cable JIS C 3312, 2 cores 7 m
l
Spindle i
servo unit I
(models $12.0
1s - 38)
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FANUC Spec.

Purpose Symbol General specification DWG. No.

: (Cable assembly)
Resistor K9 A06B-6052-K203
unit I Vinyl cabtyre cable JIS C 3312, 2 cores 7 m
Power i
circuit (for ::>5 T —K:::
thermostat) Crimp Crimp

30,018 8.8

(models style terminals ( O?g mm?) ¢ style terminals
1s - 38) T1-4 ' T1-4

4) Cables for spindle orientation
a) For position coder

FANUC Spec.
Purpose Symbol General specification DWG. No.
(Cable assembly)
. Cannon straight type _ _
Spindle . K10 MR-20LFH MS3106B20-29S AO6B-6041-K201
servo unit MS3057—-12A 7m
l $10
Position J :ﬁ
coder } 1 1
Cabtyre cable
Ten pairs, shielded together
02mm* (7,70.18)
Cannon angle type
Spindle K10 MR-20LFH MS3108B20-298 A06B-6041-K204
servo unit MS3057-12A 7 m
I
Position $10 .
coder — !
}
Cabtyre cable
Ten pairs, shielded together
0.2mm* (7,/0.18)
Spindl it si
Spindle K11 pindle servo unit side AO6B-6041-K202
servo unit MR -2 0LFH NC or 7 m
| $10 MR-20LFH
NC or 7 1
position ; f = l
coder
Cabtyre cable

Ten pairs, shielded together
0.2mm® (7,/0.18)
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FANUC Spec.

Ten pairs, shielded together
0.2mm* (7,/0.18)

Purpose Symbol General specification DWG. No.
(Cable assembly)
Spindle K12 Spindle servo unit side A06B-6041~K205
servo unit 10 Power cabinet side The shielded
| MR -20LMH ¢ MR-20LFH | cable is
Power l é’ l i: I connected to
cabinet f the pin No. 14
of the
Cabtyre cable connector on

the power
cabinet side.

b) For magnetic sensor

FANUC Spec.
Purpose Symbol General specification DWG. No.
(Cable assembly)
Connector
s Connect attached to — _
Spindle - K13 umdw;ﬁ) amplified A06B-6041-K203
servo unit option ¢13 or less part 7 m
| D &
Magnetic AII:D
sensor f
MR-20LFH madeby 3 pairs of cable with
HONDA TSUSHIN seal braided shield
RVCsheath 0.5 mm’
<Referencé cables>
Details of cable specifications
Electric char-
Conductor .
Sheath acteristics
. Finished | Con- Allow- . .
Name . thick- Designation#*
: Configu~- 0D ductor | able
Diameter . ness .
ration resis- | cur-
tance rent
Cable A 1109/
(10 $1.05 mm 7/0.18 1.4 mm | 410.0 mm xm 1.6 A | A66L-0001-0041
pairs)
Cable B 1069/
(50 $1.05 mm | 7/0.18 1.5 mm | $12.5 mm km 1.6 A | A66L-0001-0042
pairs)
Cable C 38.70/
(3 $0.93 mm | 45/0.12 1.0 mm | $10.8 mm km. 1.6 A | A66L-0001-0108
pairs)
* Length is designated separately.
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APPENDIX 2 TECHNICAL DATA

2.1 How to Obtain Load Inertia Reflected to Motor Shaft -
To obtain the load inertia reflected to motor shaft when the spindle holds the
maximum tool or maximum work, full the procedure described below.

Spindle speed change gear stage Inertia reflected to motor shaft
High J, o ' kg.cm.s?
Low JL kg.cm.s?

Select the load inertia reflected to motor shaft so that it is less than 3 times
the inertia of the spindle motor employed.

As the load inertia is 1larger, the acceleration/deceleration time becomes
longer.

1) Calculation method of load inertia reflected to motor shaft (Example)

; J3 SPINDLE
2L Ty Ny Workpiece
or tool
a Jw

[ Np : Max. revolutions at Low
N

H : Max. revolutions at High

|

|

1

|

|
i
SPINDLE

MOTOR :@ﬁ; 1

N
" /JA Iin

i Clutch

=
8

Maximum speed of motor (rpm)

N Maximum speed when speed change gear stage is low (rpm)

H "Maximum speed when speed change gear stage is high (rpm)

Ra : Speed ratio between speed change stages NH/N

GL : Ratio of motor revolutions to revolutions ﬁ%en speed change gear stage
is low N_/N

G.. : Ratio ofngior revolutions to revolutions when speed change gear stage

is high N_/N

J1 : Inertia o sgaft directly coupled to motor (kg.cm.s?)

JlL: Inertia of gear or pulley when the motor side speed change gear stage is
low (kg/cm.s?)

J. ..t Inertia of gear or pulley when the motor side speed change gear stage is

1H . 2

high (kg/cm.s*)

JZL: Inertia of gear or pulley when the spindle side speed change gear stage
is low (kg/cm.s?)

J,..: Inertia of gear or pulley when the spindle side speed change gear stage

is high (kg/cm.s?)

Inertia of spindle (kg.cm.s?)

Inertia of work (kg.cm.s?)

2z
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Q)

The

Calculation formulas when low and high speed change gear stages are
switched by clutch

Inertia ref}ected to motor shaft when the speed change gear stage is low.
JL (kg.cm.s")

1.2 2
J =J, +J xJ,,.+ G " x (JZL + JZH + J

L 1 1L+(R_a' 11 L +Jw) R (1"].)

B

Inertia reflected ,to motor shaft when the speed change gear stage is
high. JH (kg.cm.s")
2 2
JH = Jl + Ra” x JlL + JlH + GH (J2L + JZH + JB + Jw) A ¢ £
Calculation formula when low and high speed change gear stages are
switched by gear shift.
2
T Uu+Jn+JB+%)'”“””””””‘u4)
2

+%H+% Un+Jm+JB+%).”““u””““.U4)

J J, +J

L 1 1

g =91 I

J

calculation formulas of respective inertia are given below.
Inertia of cylindrical body

L - \ - ﬁD(an)

L (cm)

The inertia produced when a cylindrical body rotates around its center
shaft 1is calculated by the following formula. Calculate ball screws,
gears, etc, by approximating this formula for cylindrical body.

_ ™Y 4 2 -
J = 37 % 980 DL (KE.CMuS®) tivrevececssosncasossassssssasaasssas (1=5)

This can be approximated in case of steel (y = 7.8 x 10_3 kg/cm®) as
follows.

J=10.78 x 10—6 D4L (KZ.CMeS2)  titivirnenenneeenssosssnasanneenee (1=6)

where, J: Inertia (kg.cm.s?)
y: Weight per unit volume (kg/cm®)
D: Diameter of cylindrical body (cm)
L: Length of cylindrical body (cm)
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(:) Inertia of cylindrical body having a deviated rotation center

Jo,M

Rotation center

M 2
J=J,+ 3555 R (kg.cmeS2)  cevevnvnocenn cresensas Ceeeereaannns eee (1-7)

where, J.: Inertia around the center of cylindrical body (kg.cm.s?)
M”: Weight of cylindrical body (kg)
R : Rotation radius (cm)

The above formula applies to calculations of the inertia of Ilarge
diameter gears when lightening holes were made for reducing their weight.

@ Inertia of tapered cylindrical body

L m

.

\

m)
Ty (a‘z5 B 315) 2
J=10x980X (az-al) X L (kg.cme8%) .evevevennnn ceeeeenness (1-8)
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2.2 Load Torque

The friction torque of bearings and viscosity torque of lubrication oil inside
the spindle act as the load torque.

Tl = Te + Tv (kg.cm)

where, Tc: Friction torque
Tv: Viscosity torque

Be careful since the viscosity torque of lubrication o0il largely affects the
machine when the spindle rotates at high speed.

Abnormal

Ty, Load torque _~ Normal

Spindle revolutions
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2.3 Spindle Speed Change Gear Stage
The spindle gear speed change stages are determined according to the specified

output of the spindle.

Output drop start point

High
TETTTTETTT Iy TV T e e i b erryTt

Output valley

Output Area where the

output drops

|
|
|
|
|
|
|
|
!
|
1
1
I

Maximum revolutions Maximum revolutions
at low stage at high stage
Spindle revolutions

To eliminate the output valley, the ratio of high to low stages of spindle is
generally set as follows.

Max. revolutions at low stage _ Basic speed of motor
Max. revolutions at high stage Max. speed of motor

=

1
—§-t0

Since the revolutions lower than the output drop start point of low gears cause
the cutting power of machine to decrease, the revolutions must be specified
clearly.
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2.4 How to Find the Acceleration Time

Find the spindle acceleration time in the following manner.

1) Calculate the load inertia for the motor shaft.

2) Find the wvalue required for calculation based on the spindle motor
characteristic table. -

3) Find the acceleration time according to the calculation expression.

1) Motor shaft conversion load inertia (J.) 2
According to para. 1 above, find thé load inertia. When GD° (kg.m?) is

found, convert the unit system according to the following equation.

2
_ @7 (kg.n?) _
3y, Gegemes®) = 7= (BB D)

Therefore, 1 kg.m® = 0.0255 kg.m.s?

2) Spindle motor characteristic table

OutputA
N
~ Output
Torque
Pf|-—————= 4 g
1 |
Tm Z; :
! !
} : Pm
! 1
i 1
I i
! [
| |
E i
! i
| | :
0 Nb Nf Nm
Speed rpm N

The following relation exists among output P, torque T and speed rpm N.

P (kW) = 1.0269 x N x T/1000 .euvvriennnnrecensnonnsncannasscansnnses (4=2)
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Characteristics of each model at 30-minute rating output

Model m Tm Nb Nf Nm Pf Pm
kg.m.s kg.m rpm rpm rpm W W
18 0.0003 0.71 3000 - 8000 - 2200
1.58 0.0004 2.40 1500 6000 8000 3700 2500
28 0.0008 2.40 1500 6000 8000 3700 2500
38 0.0015 3.57 1500 4500 6000 5500 3700
6S 0.0022 4,87 1500 4500 6000 7500 5500
8S 0.0028 7.14 1500 - 6000 _ - 11000
128 0.0093 9.74 1500 4500 6000 15000 11000
158 0.0093 12.01 1500 4500 6000 18500 15000
18S 0.0129 14.28 1500 7 - 4500 - 22000
228 0.0129 16.88 1500 - 4500 - 26000
3) Calculation of acceleration time ~ 1
Acceleration curve
Nm {7 T T TTTTTT T T TTT = 1
!
Nf [——=—==—== . {
1 ]
| |
» f
! {
| {
| i
Nb A | 1
| ! :
5 | | >
0 | Time
gy ot t3 |
i T Tl
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Acceleration time
- Speed 0 to Nb (rpm)

I+ 2mb

t) =~ ) (SEC)  tivevveranssnsssooenensessnssnnsnaneneens (4=3)

—~ Speed Nb to Nf

L+ Im 21 (Nf2% - Nb
= ——— X == X

2 Tm 60 2Nb

t
- Speed Nf to Nm
t3 = 1.0269 x (JL + Jm) x

(PfNm - PmNf)
(Nm - Nf)

x {— (Pf - Pm) +

where,'Ln: Natural logarithm

Acceleration time ta

2r  (Nm - Nf)2
60 = (Pf - Pm)2

x L

n

%)
(S€C)  tiveeenenecnsossnsassesannnas (4=4)

} B € 2D

ta = t; + t, + t3(sec) e et seeccssssasesceeseenssenecsseccesasssesacs (4-6)

By controlling the deceleration time
reduced.

4) Calculation of acceleration time - 2

to nearly the same time as the
acceleration time, the elongation of the tap during tapping processing can be

The acceleration time at the rated torque is shown below. The mechanical

load torque is ignored.

Nmax
N Acceleration time
L0 b ta=t1a+t2a
t1a toa ' t2d  [t1d| Deceleration time
ta tq ta= t2a7+ tiq
Acceleration time
- Speed 0 to Nb
t (SEC) = b i:[_'_-'-__‘.]ln x éT_T dN
1 Tm 60
0]
J
- _L+JIm 27Nb (4=7)
Tm 60 ® & & 0 0 0 00 90 P PO S S OSSP eSS e PSP e S E eSO
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- Speed Nb to Nmax

[Nmax I+ dm 2r

—_— x — dN
Nb %E x Tm 60

t2 (sec)
JL+dm _2¢ 1,2 2
=—,fm———Xa)-X_2'ITb-(NmaX-Nb) e e ssseres s

- Speed 0 to Nmax

J
_ L+ Jm _ 27
ta (sec) = tl + t2 = T X 5

2 2
N™max - Nb
{Nb + >ND } crsesecesnsssens .

Generally Nb/Nmax = 1/3. Substituting this formula becomes:

JL + Jm 27 5
ta (sec) =~ tm  *g X3 ¥ NDAX ceeeesosacnes Ceesescenns

where, J_ : Load inertia converted into motor shaft (kg.m.sz)'

Jm: Rotor inertia of DC motor (kg.m.s?)
Tm: Maximum torque (kg.m)
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2.5 Calculation of Time Constant for Rigid Tapping
Calculation flowchart

1) Rigid tapping specification check

2) Spindle motor specification check

i

J

3) Calculation of time constant

1) Rigid tapping specification check
Define the range of the machine's screw cutting capability:
MO -~ MOO

(Example) M3 - M27

C) Motor spindle conversion load inertia of main spindle:
JL[kgecmes2]=
Rotor inertia of spindle motor:
Jmlkgecmes2]= o
Velocity ratio of main spindle to motor spindle (l/gear ratio):
Check the number of teeth on each spindle's gears.
Gearing ratio of main spindle to position coder:
Check 1:1, 1:2 and so on.

<Reference>

Waveform

There are two types of the velocity waveform as shown in Fig. 1 and Fig. 2,
but the revolutions of the main spindle should be reduced for rigid tap
machining in order to produce the waveform in Fig., 2 where there is, for
example, gear coupling backlash between the main spindle and the motor and
where the screw requires a high degree of machining accuracy.

Velocity Velocity

Fig. 1 Fig. 2
Reason: At the pinnacle of the triangular waveform in Fig. 1 the main

spindle velocity following deteriorates and screw machining accuracy
is lost.
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2) Spindle motor specification check

The following three points should be checked in advance.

The model name and output specifications of the AC spindle which you are
going to use.

The appropriate number of revolutions for the AC spindle motor during the
rigid tapping operation.

Number of spindle _ 1 x Number of revolutions
motor revolutions (deceleration ratio a) of spindle

The calculation; as described in the specification manual, of the 30
minute rated torque at maximum revolution velocity using the AC spindle
motor's velocity curve.

To .- 30 minute rated torque

3 —"/ Tr = kr Tr + (1 - kr )Tr
e t t

P Required torque Required torque
-7 for acceleration  for cutting

T:
.00 Kz is assumed to be equal to 0.75

0.7

< Acceleration torque

Torque

No N:-amax Velocity

The following time constant calculations were made on the assumption that
the 30 minute rated torque is equal to the sum of the required torque for
acceleration up to NrMmax number of revolutions and the required torque
for cutting. '

<Note>

Machines with the rigid tapping function must have a small motor spindle

conversion load inertia in order to minimize the acceleration time,.

3) Calculation of time constant
a) For the FANUC Series 0-MB (0417 Series)

When the number of revolutions for machining NrMmax has been determined
for an AC spindle motor used for the rigid tapping operation, read the 30
minute rated output torque Tr [kgem] from the motor's torque velocity

curve.

When only the 30 minute rated output Pr [kW] is known, use the following

formula to calculate the torque Tr [kgem].

= Pr x 1000
Tr = 1.0269 x NrMmax [kgem] ..cvvens (1)
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The acceleration time tr from O to NrMmax during linear acceleration and
-deceleration is calculated using the following formula.

_JL + JM x 27N rMmax % 1 (2)
kr x Tr - 60 100 *°°°°*

tr

Where

JL: motor spindle conversion load inertia [kg-cmes?]

JM: motor rotor inertia [kg-cmosz]

kr: acceleration torque safety coefficient for linear acceleration and
deceleration (kr = 0.75)

N.mmax

-

r

Formulas (1) and (2) above can be used to calculate the time constant tr
up to the NrMmax number of revolutions.

When a time constant setting is chosen for the FANUC Series 0-MB

[0417 Series] (by setting bit 6 of Parameter No. 37 to 1), the time
constant changes at a constant rate, decreasing in proportion to the
number of main spindle revolutions.

Number of spindle
revolutions

Nemmax

Nm

Time

<— t, -

(Example 1)

For the FANUC Series 0-MB (0417 Series) ‘

The time comnstant tr for rigid tapping using the AC Spindle Motor model 3§
(M = 0.15 kgecmes?) at 3000 rpm can be calculated as follows.

Where

JL (motor spindle conversion load inertia) = 0.1 kg-cm-s2

5.5 x 1000
Tr = 170269 x 3000 ~ !-78 Lkg-ml

ep o 015 + 0.1 - 2w x 3000 1
kr x Tr = 60 X 700

0.588 [sec]

The time constant should be set the value in excess of 588 ms.
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b) For the FANUC Series 0-MB (0415, 0416 Series)
For these series the time constant refers to the time required for the Z
axis to reach the limit velocity of the cutting feed [Example: 4 m/min].
This time constant can be found as follows.
Find the Z axis cutting feed velocity fm from the number of main spindle
revolutions Nm (rpm) and the screw pitch p.

fm=p x Nm (mm/min) +.eeeeveececsanenesavoosnscesessss (1)

Z axis feed velocity

fnu x (

fm --------------

ta Ta Time

The Z axis cutting feed limit velocity fmax and the time ta required to
reach that velocity stand for the following formulas.

fmax (2)

= X ® 9 8 & 8 8 & 0 8 00O H GO O P NSO S OE O S NS E PSS S S eE 0D
Ta = ta

Where the number of main spindle revolutions is NM, the number of motor
revolutions is Nm and the deceleration ratio is o, the following
relationship holds

NI = NM/O civeerencnsoncosssasssnconcosnscassnsoncnnaes (3)

Linear acceleration time Nm can be calculated using the following formula.

JM + JL 271 Nm 1
kr x Tr ~ 60 X 100

ta = (S€C) vevvvrevessssneeannanss (&)

The time Ta taken to attain the Z axis cutting feed limit velocity can now
be calculated by using the above formulas (2), (3) and (4) as follows.

fmax
fm

Ta = X ta

_fmax JM + JL 27 NM/a
" fm *krxir”® 60

x 130 (8€C) vevnvrnvnnens (5)

(Dif ferences between these series and the 0417 Series)
The time constant setting is made fmax/fm times as large.
The time constant does not change at a constant rate. It is definite
whatever revolution velocity is reached.
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(Example 2)

For the FANUC Series 0-MB (0415, 0416 Series)
The time constant tr for M3 rigid tapping using the AC spindle motor model -
35 (JM = 0.15 kgecmes?) at a main spindle velocity of 3000 rpm can be
calculated as follows.

The maximum cutting feed velocity is 4 m/min.

Where

JL (motor spindle conversion load inertia) = 0.1 kgecmes?

The M3 screw pitch is 0.5 mm, so the cutting feed velocity is

fm - 0.5 x 3000 = 1500 mm/min

The acceleration time up to a main spindle velocity of 3000 rpm (where the
deceleration ratio o = 1 and the number of motor revolutions = 3000 rpm)
can be calculated as follows.

5.5 x 1000
1.0269 x 3000

Tr

= 1,78 [kgem]

0.15 + 0.1 27 x 3000 1
kr x Tr = 60 X 100

tr =

0.588 [secl
The time constant for the Z axis cutting feed is as follows.

_ 4000

Ta = 1500 ¥ 0.588 = 1.57 sec

In this case the time constant appropriate for the number of main spindle
revolutions is as follows.

Number of revolutions

N.umax

Nm

Time

e~ Ty =
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¢) For the FANUC Series 10M/11IM/12M/15M

In order to reduce machining time the attainment of the approprlate number
of main spindle revolutions in three stages with their own time constant
has been made possible.

The number of motor revolutions Nm is found from the deceleration ratio a
and the number of main spindle revolutions NM. The 30 minute rated torque
at each number of revolutions is found from the motor torque revolution
characteristics and the time constant are calculated.

Torque
Th
Tra
Trb
Nb Nra N, umax Number of motor
revolutions
_JL + JM _ 2qNb 1 '
TCl—erTbX 60 xloo ® 9 9 8 5 00 000 000 "0 0L ese P (1)
_JL + JM 2wNra 1
TC2 = o % Tra €0 X T00 ccrecrrerrrecereseesaaties (2)
_JL + M 27N rMmax 1
TCB—erTrbx 0 X TO0 rterorerraneeneanenons (3)

Number of main spindle revolutions in three stages with their respective
time constants

Number of spindle
revolutions

53

52

st o

Time

TC1 TC2 TC3

Fig. 4-(2)

(Example 3)
Using the AC spindle motor model 3S where Sl

1500 rpm, 82_= 2500 rpm and

83 = 3500 rpm, TCl, TC2 and TC3 are as follows.

TCL = 8:%2 - g:é7 x 2T 201500 x 130 = 0.146 sec 146 ms
TC2 = 8:%2 . 2:}4 2 % 2500 y L= = 0.408 sec 408 ms
TC3 = 8:§§ : ?:;3 x 2T 203500 x 7g5 = 0.799 sec 799 ms
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2.6 Cutting Amount of Machine :
The spindle motor output (HP or KW) of machine tools is specified to indicate
their cutting amount, in general.
Regarding the lathing, milling, and drilling, the relation between the rate of
metal removal and output power will be described by quoting it from the
following reference.
Reference: MACHINING DATA HANDBOOK AIR FORCE MATERTAL LABORATORY

a) Lathe turning

b) Machining center, milling using milling machine

¢) Machining center, drilling using drilling machine

N: (rpm)
feed
\7 fr(mm/ rev)

a) Turning

Depth of cut d (mm)

Cutting conditions:

1) Spindle revolutions Ns (rpm)
2) Workpiece diameter Dt (mm)
3) Feed fr (mm/rev)
4) Depth of cut - d (mm)
Cutting formulas:
1) Cutting speed Ve = 7 x Dt x Ns (mm/min)
2) Feed rate fm = fr x Ns (mm/min)
3) Rate of metal removal Q=dx fr x Vc/1000 (cm®/min)
=dx fr x 7 x Dt x Ns/1000 (cc/min)
Q=mwxDt xdx fm/1000 (cc/min)
4) Power required at spindle PS = Q/MRt (kW)
where, MRt: Rate of metal removal per kW

1 (ce/min/kW)
5) Power required at spindle motor PM = T X Q/MRt

where, n: Drive efficiency of spindle

(%)

- 301 -



b) Milling

Tool

Feedrate

/W <= fn (mm,/min )

Workpiece

Cutting conditions:

1) Spindle revolutions

2) Diameter of milling cutter
3) Width of cut

4) Depth of cut

5) Number of teeth in cutter
6) Feed

Cutting formulas:

1) Cutting speed

2) Feed rate

3) Rate of metal removal

4) Power required at spindle

5) Power required at spindle motor

Ns (rpm)

Dm (mm)

w (mm)

d (mm)

n (pieces)

ft (mm/tooth)

7 x Dm' x Ns (mm/min)
ft x n x Ns (mm/min) _
wxdx ft x n x Ns/1000 (cm®/min)

Ve
fm
Q =

Q=wxdzx fm/1000 (cc/min)

PS = Q/MRm (kW)

where, MRm: Rate of metal removal per kW
1 (ce/min/kW)

PM = T E Q/MRm (kW)

where, n: Drive efficiency of spindle

(%)
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c¢) Drilling

Z

A\

g

NN

P

/
/
\

\

——|——
a

Cutting conditions:

1) Spindle revolutions Ns (rpm)
2) Drill diameter Dd (mm)
3) Feed ft (mm/rev)
Cutting formulas: ]
1) Cutting speed Ve = 7 x Dd x Ns (mm/min)
2) Feed rate fm = fr x Ns (mm/min)
3) Rate of metal removal Q= % x Dd2 x fr x Ns/1000 (cma/min)
T 2 .
Q = 7 X DA™ x fm/1000 (cc/min)
4) Power required at spindle PS = Q/MRd (kW)
where, MRd: Rate of metal removal per kW

1 (cc/min/kW)
5) Power required at spindle motor PM = = x Q/MRd (kW)

where, 7n: Drive efficiency of spindle

(%)
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Rate of metal removal per kW (cc/min/kW) (average values)
(when the drive efficiency of spindle is 807)

MR: Rate of metal removal per kW

(ce/min/kW)
TURNING MRt MILLING MRm DRILLING MRd
HARD?E?? HSS AND CARBIDE TOOLS | HSS DRILLS
MATERIAL Brinell CARBIDE TOOLS | feed feed
hZigﬁe feed 0.127 - | 0.127 - 0.305 | 0.05 — 0.203
S8 0.381 mm/rev | mm/tooth mm/rev
SHARP DULL SHARP DULL SHARP DULL
TOOL TOOL TOOL TOOL TOOL TOOL
STEEL-WROUGHT AND 85-200(*4) 20 15.7 20 15.7 21.9 16.8
CAST
Plain Carbon 35~40Rc(*2) 15.7 12.9 14.6 11.5 15.7 12.9
Alloy Steels
Tool Steels 40~50Rc 14.6 11.5 12,2 10 12.9 10.4
SQ—SSRC 10.9 8.7 10.4 8.4 10.4 8.4
6.8
55-58Rc 6.4 5.2 8.4 6.8 8.4 (*5)
CAST IRONS 110-190 31.3 24 .4 36.6 27 .4 21.9 18.3
Gray, Ductile and
Malleable 190-320 15.7 12.9 20 15.7 13.7 10.9
STAINLESS STEELS 135-275 16.8 13.7 15.7 12.9 20 15.7
Ferritic, Austenitic
and Martensitic 30-45Rc 15.7 | 12.9 14.6 | 11.5 18.3 | 1l4.6
PRECIPITATION
HARDENINGS STAINLESS 150-450 15.7 12.9 14.6 11.5 18.3 14,6
STEELS
TITANIUM 250-375 18.3 14.6 20 15.7 20 15.7
HIGH TEMPERATURE
ALLOYS
Nickel and Cobalt 200-360 8.7 7.0 10.9 8.7 10.9 8.7
Base
Iron Base 180-320 13.7 10.9 13.7 10.9 18.3 14.6
REFRACTORY ALLOYS ... 6.6
Tungsten 321 7.8 6.2 7.5 6.1 8.4 (*5)
Molybdenum 229 10.9 8.7 13.7 10.9 13.7 10.9
Columbium 217 12.9 10.4 14,6 11.5 15.7 12.9
Tantalum 210 7.8 6.2 10.9 8.7 10.4 8.4
NICKEL ALLOYS 80-360 10.9 8.7 11.5 9.1 12.2 10
30-150
ALUMINUM ALLOYS 500 kg 87.8 73.2 68.6 54.9 137.21109.8
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MR: Rate.of metal removal per kW

(ce/min/kW) A
TURNING MRt MILLING MRm DRILLING MRd

ey | Hss aw CARBIDE TOOLS | HSS DRILLS

MATERIAL Brinell CARBIDE TOOLS | feed feed
hzrgie feed 0.127 - | 0.127 - 0.305| 0.05 - 0.203
s 0.381 mm/rev | mm/tooth mm/rev

SHARP DULL SHARP DULL SHARP DULL
_____ TOOL | TOOL | TooL | TooL | ToOL | TOOL
MAGNESIUM ALLOYS ggaggg 137.2 |109.8 137.2 1 109.,8 137.2 |1 109.8

COPPER 80Rb (*3) 21.9 18.3 21.9 18.3 24 .4 20
COPPER ALLOYS 10-80Rb 34.3 27.4 34.3 27.4 45.7 36.6
80-100Rb 21.9 18.3 21.9 18.3 27 .4 21.9

Note 1) Brinell hardness, Standard testing method, Steel ball diameter 10 mm,
Load: 3000 kg, Maximum value about 450

Note 2) Rc: Rockwell hardness, C scale, Measurement of hardness of comparatively
hard metals

Note 3) Rb: Rockwell hardness, B scale, Measurement of hardness of soft metals

Note 4) Corresponds to hardness of general steel S45C

_ Note 5) Carbide
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Efficiency of spindle drive system
The efficiency of spindle- system can be obtained from the following diagram
according to the V belt, number of gear stages, and number of bearings.

NUMBER OF UNITS
INDEX OPERATING IN SEQUENCE
POINTS IN TRANSMISSION DRIVE EFFICIENCY

ANTIFRICTION | .75
BEARINGS i
.80
C L
10 -
o — .85
\8 ’ »
L 7 |
_6 _
L5 i
-4 —. 90
SPUR GEARS B
UNDER LOAD O— .91
(PAIRS) 3 \
_ .92
-2 -
L .93
V-BELT A - .04
DRIVES 1

EXAMPLE:
MOTOR 1V-BELTDRIVE O

'”"W/_ R
-HH _~~ 8BEARINGS L o7

x—1 % .
i 3 PAIRS OF GEARS
%
bS ! - —X

- .98

LINE A:1V—BELT DRIVE EFFICIENCY;
0.95
LINE B: 3PAIRS OF GEARS EFFICIENCY;
0.91
LINE C: 8BEARINGS EFFICIENCY;0.92
TOTAL EFFICIENCY=.95%X.91%X.92=80%=17
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Data on rate of metal removal

The rate of metal removal per minute when steel S45C is cut using a new tool on
shadowed range din the

a lathe or machining center is obtained within the
following figure approximately;

torque, etc. are negligible.

400 -

TN
N

320

Rate of metal removal
per minute (cc/min)

240

160 150cc

80} T4cc

5.5 kW
7.5 kW

15_kW

18.5 kW

provided that noload torque such as friction

Machines featuring good

I efficiency and rigidity

Ordinary machines with
spindle drive efficiency
80%

12

Motor output P (kW)
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2.7 Constant Surface Speed Control

Purpose of constant surface speed control in lathe

1) Good finish surface

2) Reduction of lathing time

3) Constant rate of metal removal

4) Prolonged lives of tools by setting the surface speed to a suitable value
. Constant surface speed control operation

X axis
X 1 X=0
Cutting speed;
V¢ [m/min}
: Diameter of workpiece
Tool Workpxecg D.
Radius 1 /
Spindle revolutions Na N,

v .
Na = o7 (rpm] \
Clamped at maximum

revolutions of spindle

Radijusr .0 X-axis position

Cutting speed Vc

Radius r

Rate of metal removal; Q
Cutting output; P

Radiusr
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. The cutting output during constant surface speed control, or, the output
required for cutting 'a metal during constant surface speed control. under a
certain condition is obtained by the following formula:

1
Po = RE X d x fr x Ve | (KW)  tiettoneenccneossonvesnssososssacnsssasas (6-1)

where, Po : Cutting output (kW)

MRt: Rate of metal removal per kW (20 usually) (cc/min/kW)

d : Depth of cut (mm)

fr : Feed rate (mm/rev)

Ve : Cutting speed (m/min)
Motor output required for constant surface speed control
Both required cutting output and the output for acceleration (or deceleration)
for increasing (or decreasing) the spindle revolutions are required, and the
maximum output is required in the vicinity of the maximum revolutions of the
motor.

Cutting output

Radius r

+- Output for acceleration or
output for deceleration

1] Required output

Since cutting speed Vc is kept constant under the constant surface speed
control, the tool position (radius r) on a workpiece is inversely proportional
to spindle revolutions Ns.

Thus, the feed rate per minute fm (mm/min) becomes faster, as the tool
advances toward the innermost of diameter.

Assume that the tool is displaced by ~AX in the X-axis direction during At
time, and a change rate

X
- %E represents the feed rate given by the following formula.

dX _ _fr x Ve
_dt-fm_ 2’"’X LI I I I I R R R I I I I I I N O I I I B R B RN R N R SN SN S P N I R S Y (6-2)
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From the formula (6-2), the time required for the tool to be displaced from
radius X1 > rl to X2 = r2 is obtained by:

m

=m(r12—r22) (SBC)  tevreevesnessasoscecnsnsonsosesnscecsnss (6=3)

ta

(where, rl > 1r2)

This is the formula for obtaining the machining time under the constant
surface speed control.

Extension of constant surface speed control area (Patent pending)

The constant surface speed control area is extended over large diameter
workpieces, and the feed rate is reduced by the reduction component of the
motor output. In other words, when a large diameter workpiece is machined,
the spindle revolutions are lowered, and the motor output is reduced by the
reduction component of revolutions in the constant torque area,

Accordingly, the feed rate is reduced, as the revolutions decrease, while
keeping the circumferential speed constant in cutting machining.

Spindle motor output Po

Output Po

Spindle revolutions Ns

No Na

Feed fr (mm/rev) is controlled as follows.

fr x 1 (Ns > Nb)

fr'
fr' fr x Ns (Ns < Nb)
Nb

] N (5

Feedrate fm (mm/min) is controlled as follows.

fm'
fm'

fr x Ns x 1 (Ns > Nb)

Ns } P )
fr x Ns x b (Ns < Nb)
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r r2

|
I
|
X-axis E { X=0
—
|
: :
!
Tool l
Workpiece
Spindle revolutions Ns Ns
i}
|
I
Radius r :
Cutting speed Vc : Ve
I
+
!
|
|
r |
|
|
Feed fr fr
% | Constant
|
|
|
]
r |
|
Rate of metal removal Q : Q
Cutting output P | P
|
|
|
|
]
1
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2.8 Tapping
1) Tapping operation

The tapping means a work of threading a female screw on a workpiece in
machining center.

To spindle

Tapper (Expansible or contractable
in the Z-axis by a certain
quantity)

Z axis

Workpiece . Depth of tap hole

Tapping is made by controlling the spindle and Z-axis movement as follows.

Forward rota- .
@ tion of spindle Spindle stop @
Ns
Rapid
(® traverse ®
of Z-axis +R
Cutting
® feed of fm ®
Z-axis : +7

Reverse rota-
@ tion of spindle
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2)

Spindle movement

@®  Spindle revolutions Ns ®

Forward rotation

Reverse rotation

Z-axis movement ® =N, @

+ R

®

Examine the following items for tapping.
a) Depth of tap hole .v.vevveeesenencess... Check if the depth is finished as
specified.
b) Expansion or contraction of tapper ..... This will affect the threading
’ accuracy. '
Tapping and cutting speed
In tapping work, the cutting speed is generally limited according to the
kinds of workpieces and tools.

Ve = 7 xd x NsS/1000 | (m/MIN)  vvrerreeeoroseerassocssasssonseanssneas (7-1)

where, d : Tap diameter (mm)
Ns: Spindle revolutions (rpm)

Example of tapping conditions
. When a steel casting workpiece is tapped by an ordinary tapper:
ceeesessse. Lower than 8 m/min
. When a light alloy workpiece is tapped by an ordinary tapper or
when a cemented carbide tapper is employed; .....¢¢.... Lower than 25 m/min
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The relation between the tap diameter and spindle revolutions is as
illustrated below.
1000 -
800 |- A
/
600 | 7>
Spindle ’
revolu-
tions Ns s
[rpm] /‘%
400 |- L, - :
Cutting speed 25 m/min.
eer
200 |
0 I ! 1 L A P ! | ] 1 ]
0 4 6 8 10 12 14 16 1 8 20 22 24
Tap diameter d {mm]
3) Feedrate during tapping work
Set the cutting feed rate fm (mm/min) during tapping as follows.
fm=Ns x p| (mm/min) .eieereenrrnnrenooonnnnnons cesenee ceeerens vees (7-2)

where, p: Pitch of screw

The relation between the tap diameter (nominal diameter of screw) and pitch

is as shown below.

Nominal diameter|_, Height of engagement

of screw (d) Pitch (p) (Hq)
M2 0.4 mm 0.217 mm 7
M 2.6 0.45 0.244
M3 0.5 0.271 - -
M4 0.7 0.379 r_ !
M5 0.8 0.433 Pitch p
M6 1.0 0.541
M 8 1.25 0.677 | l
M10 1.5 0.812 , : '
M12 1.75 0.947
M1l6 2 1.083 ,
M20 2.5 1.353 .
M24 3 1.624 : Height of engagement H,
M30 3.5 1.894
M36 4 2.165
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4) Tap hole depth control
The hole depth dp (mm) is given by the following formula.

dp = df + 22| (MM)  cevvvreneeeeooerncecnasosascsasscsssoscnsssssssss (7=3)

where, df: Moving distance commanded from a workpiece surface to Z-axis
fa: Machining distance of tapper by means of self-propulsion until the
spindle is stopped after being decelerated (This is called flow
quantity)

Tapper screw
pitch p

\A‘A‘A'A'A‘A'A‘A‘A‘A‘l’

gl
I
Cl
i
Cl
P
J
>,
<]
>
4
i
<
[
<)
»,
4
I
4
>
K
AN

df

fm Depth of tap dp

Feed stop

/
Flow

quantity

la

How to obtain flow quantity 2a

Z axis Z-axis stop

Linear deceleration is assumed

]
N
R

Spindle

Tdl Tds

Tdl: Operation delay time by the time the spindle starts deceleration (sec)
Tds: Deceleration time of spindle (sec)

la = (Td1l +%Tds)x%xp (mm) ...... . (7-—4')

To decrease the flow quantity, the operation delay time and deceleration time
must be reduced. This flow quantity corresponds to the expansion of the tapper.
It must be controlled to obtain the depth of holes accurately.

- 315 -



5) Expansion and contraction of tapper
For the expansion and contraction of tapper, refer to tools maker's
catalogues, Contraction is generally less than expansion, and the spring
pressure increases during contraction.
Accordingly, the finish accuracy of screws 1is said to be better when
threading is made in the expansion direction of the tapper rather than in the
contraction direction.
The causes of expansion and contraction of the tapper are as described below.
Please examine the motor selection and power magnetic sequence design, so
that tapping can be done with minimized expansion and contraction.
a) Expansion and contraction caused by the difference between the feed rate
and actual spindle revolutions Ns
Expansion and contraction quantity el of tapper caused by asynchronism
between the feed rate and spindle revolutions

Spindle revolutions Ns

fm Z-axis feedrate

Depth of
screw hole
df [mm]

pNs fm
pNs - fm

positive (expansion of tapper)
negative (contraction of tapper)

e = PNs - fm ..

1 = ) T ¢ 25))

The above relation is contrary when the tapper is lifted.
Particularly be careful with this relation when a hole is deep.

b) Expansion and contraction €2 caused by the forward/reverse rotation of
spindle and Z-axis feed timing

Pattern A
fm
Z axis -7
+2Z
Expansion : -fm .
Ns , ! (Assumed as linear
T } acceleration/deceleration)
35 I Acceleration
Spindle l "time
Tds ‘
Deceleration ‘ )
time -Ns
Contraction
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x p x (Tds - Tas)'_ (M) veveeecocoasconnsaceannss (7-6)

c\IZ
olw

-1
€2a = 5 X

Tds < Tas usually.

(D Pattern B (Z-axis instantaneous reverse rotation)

fm Expansion
" Z axis -7
7 +tZ
} } : fm
I
! Expanﬁon{
Ns :
Tas |
. I
Spindle
e
Tds
-Ns
Contraction
N fm
€,p = 1 x == x p x (Tds - Tas) + —~ x (Tds + Tas) | (wm) ..... (7-7)
2 60 60
(:) Pattern C
fm Expansion
-7 axis '/ /
| i 2z . .
! Expansion - fm Tar: Time required until the
N }“’f Tar spindle reaches steady-
' [ state revolution after
Tas : ! generation of speed
Spindle L arrival signal
| Speed arrival detection point
Tds
Contraction Ns
1 Ns fm
€2c =3 X gg X P X (Tds - Tas) + a0 X Tar cesreeressecessess (7-8)

6) Examination to minimize the expansion and contraction of tapper
‘Synchronize the commanded spindle speed with actual spindle speed.
Control the reverse rotation start time of the Z-axis feed motor as shown
in pattern C until expansion/contraction e2c = 0.

Adjust the detection level of the speed arrival signal from the spindle
servo unit as a method.
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@ Shorten the acceleration and deceleration time of spindle.
Switch gears from low gear to high gear at revolutions lower than normal
gear switching point for the purpose of shortening the acceleration and
deceleration time of the spindle during tapping work only.

Normal gear switching point

/
S
;|
Mot / : #
otor Low P )
revolutions / ! P High
N {rpm] L _Z

- Gear switching point
e during tapping

Spindle revolutions Ns [rpm]
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2.9 How to Find Allowable Duty Cycle

When the spindle accelerates and decelerates frequently for machining, the motor
should be used so that the average output value of one cycle of operation does
not exceed the continuous rated output.

Following is the description of the method of calculating its allowable duty
cycle for a typical AC spindle motor.

9]

2)

Duty cycle and average output

Motor speed rpm

1 cycle D¢
t t
1 ff2) 3 g fa g %5
i T |
P E -~ P1
Motor output 1 Pz 4
P
— 3
Acceleration Deceleration
Cutting
Pl’ P4: Output at acceleration and deceleration
(kW) = 30-minute rated output x 1.2
P2 ¢ Output at no-load rotation (P = 0)
P3 ¢ Output during cutting (kW)

P_ 2t P.%2t. P, %t P, %t
Average output Pav =x/ 1 1+°2 Di + 3 3+ 4 4 ceecennensansses (8-1)

Note) As to output P, during cutting at motor speed N which is less than base
speed Nb, assuming actual cutting output to be Pc (kW), the value is
obtained by the following equation.

Nb
P3 =g X Pe (KW)  tiieeeeeenasenonesesnsoacsnosnssasenancnssneas (8=2)

How to find allowable duty cycle time Dt:
From eq. (8-1) above, Dt is determined by:

Dt = 5;%2 x (P12tl + P22t2 + P32t3 + P42t4) S € 15 )

Substitute the continuous rated output value of AC spindle motor used for Pav
(kW) .
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Ex: Find the allowable duty cycle time when acceleration and deceleration
are repeated at no load (P2 = P3 =.0) for model 3.
o Continuous rated output: Pav = Pcont = 3.7 kW _
o Output at acceleration/deceleration: Pl = P4 = 5,5 kW x 1.2 = 6.6 kW
o Acceleration time tl = 3 sec
Deceleration time t4 = 3 sec
Under the aforementioned conditions, Dt is found as follows.
Dt = ziez x (6.6° x 3 + 6.6 x 3)
6.62
=35z X (2 x 3) = 19.08 seconds
In other words, the allowable duty time when acceleration and
deceleration are repeated at no load for model 3 corresponds to 3.18
times the summation of the acceleration and deceleration times.
3) Allowable duty cycle time Dt for repeated acceleration and deceleration
. let4 )
Pl P4
Dt
Dt = L { P23O min x 1.22 x (t, + t,) } O ¢ E X))
p2 . 1 4
cont
where, Pcont + Continuous rated output
P230 min : 30-minute rated output
tl + t4 : Summation of acceleration time and deceleration time

P,30min x 2

o

1.2 x (¢, +t,) =Kmx (¢, + t,) (seconds) ....... (8-4)
1 4 1 4
Pcont

The Km value of each motor model is shown in the table below.

Mode

1 Value of Km

18
1.5
28
38
6S
8S
128
158
188
228

3.10
S 16.29
4.07
3.18
2.68
3.10
2.68
2,19
2,04
2.01
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2.10 How to Find the Orientation Time _

The spindle orientation operation has two systems: the magnetic sensor system
and position coder system. Find the orientation time from a stop for each
system.

1) Magnetic sensor system

Orientation speed

Nori

£l | t2 £31 £33 | t4

2 P77

Orientation end signal (ORAR)

a)t; g
1= —Lfi—iﬂ X %% NOYL (BEC) teveesceoesnoncssssnnoanansonnsencsas (10-1)

m

t

where, Nori < Nb (=1500 rpm)

b) t,
1
tzmax=—ﬁ-&-].-:—(sec) tescsseseneesacecesesesasesocesnsecssscansse (10-2)
60

In this period, the spindle rotates a maximum of one revolution.
Nori = 55 x Kp (IPM)  .uvervvnnncoosennasoscsssnsnssasascnnseannss (10-3)

Where, position gain Kp is nearly 5 to 30 for the spindle. For a machine
with compact models 1, 2, approx. 30 may be available for Kp; however, Kp
is normally 5 to 15,

c) t31 + t33

.3
t31 + t33 = E; (BBEC)  tereeeveessosensasesasusssssassssnssnenanees (10-4)

d) tgy

For stable control, set this time as follows.

t32max = 0.2 (SEC) teeveecoseesscnosanssossnsansesnsssnsnsesessnces (10-5)

e) t4

The motor operates for nearly the following time before it nearly stops
after the orientation end signal is given.

2
t4 = E; (sec) R R R R LR R EEREARE (10-6)
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Ex: When position gain Kp = 5, the orientation time tori is as

load inertia J_ = 0.0022 kg.m.s~ for model 3.

L
1) t = JLT; 2L 0'0023.;10'0022 X %% x 55 x 5 = 0.18 sec
2) tzmax = Niri = 5562 T = 0.22 sec
60
3) t31 + t33 = 0.6 sec
4) t32 = 0.2 sec
5) t4 = 0.4 sec
tori = t) + tzmax + t31 + t33 + t3é+ t, = 1.6 sec

follows

The time when the orientation end signal is issued is tori = 1.2 sec,

at

Also, the orientation time during rotation is the deceleration time plus

+ t + t

(tzmax + t 33 32 + t4).

31

2) Position coder system

a)

b)

c)

D

Orientation speed
Nori

Orientation end signal (ORAR)

103
_ L +Jdm _ 27 .
t, = —7m X 75 ¥ Nori (se€c) .teeevnnes et sesasssesenssesnenns (10-7)
t2 )
t,max = ————— Note) The motor gives 2 turns maximum.
2 Nori

60

Nori = 30 x Kp
Position gain Kp is 5 to 30, and normally 5 to 15,

3
t, = 3 (sec)
.3 Kp
£
t4 = EE (sec)
tori = t1 + tzmax + t3 + t4
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APPENDIX 3 EXAMPLE OF COOLING FAN MOTOR OF UNIT
(Used in July, 1990 or earlier)

As an example of a fan motor for cooling, the model #5915PC made by N.M.B. is

shown below. For three-phase fan motors, refer to Chapter 7 "Cooling." "

[Specifications]

Max. |Max.
Fre- air |[static Cur-{Input s .
Model Voltage quency|flow|pres- Speed rent |power Noise Weight
m3/ |[sure
v Hz |min | mmAq rpm | A W dB kg
ZOOtigg,lé 50 |5.5 13 12550 [0.14| 26 53
59152C-20W-B20-04 2001107, 14 0.8
) 60 (6.0 16 [2600 {0.17| 31 55
220719% 14
-157°
[External dimensions]
AIR
I""l —_— ~
- o
- &l &
po] [
_LJ = e
6 6
I ! 2-¢4.3 (both sides)
38+0.2
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APPENDIX 4 GROUNDING
The S series servo unit employs the plastic body, therefore ground the unit
according to the following descriptions. When grounding the unit improperly the
motor may fluctuate, noise or the spindle gear may noise due to a noise of the
speed command voltage.
1) Shielded ground line

a) Corrective ground

CNC control circuit Connect the shielded lines.

e s T e e ‘:l. AC spindle amp.
I """""""""" | Retay (-7

CNC control circuit

Df' """""""""""""""""""""""""" "] AC spindle amp.

Extent the shielded line close to the pin of connector CN1
Note) Use the 2~core shielded line.
b) Example of improper ground

Ex 1) The shielded line for the speed command voltage is terminated.

CNC control circuit
D{‘ """"""" 3 ;“-‘"""——J] AC spindle amp.
[ U VU Sy J e o = e —— =)
- Rela;
= Y /

The electric potential of this shielded line is indefinite and the
shielded effective is not made.

Ex 2) The shielded lines are grounded respectively

CNC control circuit

CN1
i ;—————~———-;:| AC spindle amp.

[.Y- __________ 3 Relay i

=| A point = B point

The electric potential difference between points A and B temporarily
generates and the potential of shielded lines may differ.
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Ex 3) The shielded line is terminated

CNC control circuit

D- ————————————————— = ] AC spindle amp.

The shielded line is terminated and is bundled together with the
power line.

2) Grounding

© e

Note 1)

Note 2)

Magnetics cabinet

T
|
|
|
|
CNC control circuit : AC spindle amp.
|
|
|

Q
Pra
4
Power terminal -

O 0O '

_I_—/ AC spindle motor

Py

Connect the G terminal of the AC spindle amp. to the G terminal of the
power terminal.

Connect the G terminal of the AC spindle motor to the G terminal of the
AC spindle amp.

Connect the G terminal of the AC spindle amp. close to the position of
the magnetics cabinet. Place the G terminal close to the cabinet as much
as possible to get more effective grounding.

Connect the G terminal of the magnetics cabinet to the ground terminal
according to the technical standard authorized.

For connecting the G terminal of the CNC to the ground terminal, the
ground terminal to the ground plate and the ground terminal to the G
terminal of the power terminal of the magnetics cabinet, use the thick
cable and connect it close to each other.
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