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Warnings, Cautions, and Notes
as Used in this Publication

Warning

Warning notices are used in this publication to emphasize that hazardous voltages, currents,
temperatures, or other conditions that could cause personal injury exist in this equipment or
may be associated with its use.

In situations where inattention could cause either personal injury or damage to equipment, a
Warning notice is used.

Caution

Caution notices are used where equipment might be damaged if care is not taken.

Note
Notes merely call attention to information that is especially significant to understanding and
operating the equipment.

This document is based on information available at the time of its publication.  While efforts
have been made to be accurate, the information contained herein does not purport to cover all
details or variations in hardware or software, nor to provide for every possible contingency in
connection with installation, operation, or maintenance.  Features may be described herein
which are not present in all hardware and software systems.  GE Fanuc Automation assumes
no obligation of notice to holders of this document with respect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, expressed, implied, or statutory
with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or
usefulness of the information contained herein.  No warranties of merchantability or fitness for
purpose shall apply.
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1. GENERAL 

1 8 GENERAL 

This manual explains the built-in AC spindle motor series and AC spindle servo units. 

This manual handles all aspects of the built-in motors, and covers the models listed below. 

Series Model 

FANUC BUILT-IN AC SPINDLE MOTOR series B0.3, B0.5, Bl, B1.5, 82, B6, 88, 
Standard series B15, B30, 840 

FANUC BUIlT-lN AC SPINDLE MOTOR series 82, B3, B8, Bl 0, 817, B26, 828, 
Speed range switching series B35, 845, B50 

This manual is divided into the following chapters to explain the built-in motors and servo units: 

Chapter I 

Chapter II 

Chapter Ill 

Chapter IV 

Chapter V 

Chapter VI 

Chapter VII 

Chapter VIII 

Chapter IX 

Chapter X 

Chapter Xl 

Chapter XII 

Chapter XIII 

Chapter XIV 

Chapter XV 

Built-in AC spindle motor series 

Reference assembly diagrams 

Notes 

AC spindle.servo unit serial interface S series 

Load meter 

Signal conversion circuit 

High-resolution magnetic pulse coder 

Speed range switching control 

Speed range switching unit 

Thermal data 

Order specification drawing numbers for built-in motors 

Driving the spindle motors by the serial spindle amplifier without using the CNC 

Troubleshooting and corrective action (serial interface series) 

Serial interface parameter list 

Appendixes 

I L - 



2. SELECTING A MOTOR 

2 0 SELECTING A MOTOR 

The method of selecting a motor is explained below, using Model 92 as an example. 

2.1 Selection Based on Output Characteristics 

Select a desired output characteristic (Fig. ? ). 

Here, the following are selected: 

Model: 92 

Output type: L120 

The output type number is a unique drawing number assigned to the output characteristic, and 

matches the lower four digits of the parameter drawing number. 

Check the outside dimensions of the rotor and stator, then select those that can satisfy the 

required conditions. 

Fig. 1 indicates that two types of rotors satisfy the output characteristic. Use the respective 

drawing numbers (Fig. 2) to determine which type of rotor to use. Select the rotor with a 

sleeve (A290-0922-T202). The drawing number of the stator is A290009220Tl13. 

Determine the amplifier. 

The amplifier can be determined from the model and output type. From Fig. 3, the drawing 

number of the amplifier is A06B-6064.H302#550. 

Select a sensor. 

A sensor is to be selected from the model with the rotor drawing number T202 and the output 

type L120 in Fig. 3. A sensor can be chosen from three types. In this example, a high- 

resolution magnetic pulse coder is selected (Fig. 3). 

Determine the motor specification drawing number (ordering drawing number). 

From @ to @, the motor drawing number is determined to be A06900922-9341. 

Thus, the selection is completed as follows: 

Motor drawing number: A06B-0922-9341 

Amplifier drawing number: AO6B-6064.H302#H550 

Parameter drawing number: AO6B-6064-1120 

These three drawing numbers are always required for ordering. For detailed information about 

ordering, see Chapter Xl. 



2. SELECTING A MOTOR 
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2. SELECTlNG A MOTOR 

r _ ___ - -_ - - - -- _- - 
BUILT-IN MOTOR COMBINATIONS 

-~ 
Output type 

inodel Motor Sensor(*3) 
specification 

Rotor Amplifier Parameter 

drwaing output 
Stator 

No.(“4) switching Draw- 
drawing ’ specification specification 

Shape No. Built-in 
. ing 

High-resolution drawing No. drawing No. 

A06B- 
No. CY ‘r magnetic A06B-6064 (“2) 

1 A06B-6064 
I P-m 

80.3 0953-B612 - T211 1 T113 0 H301#H550 L127 

B0.5 0955~8612 - T211 1 T113 0 H301 #H550 Ll13 

0955-B612 - T211 1 T113 0 H302#H550 L728 

0921 -B312 - T201 2 T113 0 
I 

H301 #H550 L129 

0921-8612 - T211 1 T173 0 H301#H550 L129 

B1.5 0951-B312 - T202 2 T113 0 I 1 H302#H550 t-130 

l 

I 

I T113 I I O I I I I ] 
I 

I 

1 

B6 

0922-8311 - d_ TZ 

0922-B611 - /w) 1 

1 0922-6341 - (j T202 p 2 
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1 098#?-8642 1 Provided-1 T2ll 1 I 

L 1-1 
-.. 
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c I I 

-_ - 

0926\8311 1 - 

1 

T201 1 2 
I 

u H302#H! 

366#t4550 I ti31 

\ Fig. 3 Built-in Motor Combinations 



2. SELECTING A MOTOR 

2.2 Selection Based on Outside Dimensions 

Select a desired rotor and stator based on the outside dimensions. 

A rotor and stator with the same output type can be combined with each other. A rotor with an 

output type cannot be combined with a stator with a different output type. 

In this example, the following choice is made: 

Model: 82 

Rotor: A290-0922-T202 with an output type of L120 

Stator: A290-0922.T113 with an output type of Ll20 . 
(Fig. 1, Fig. 2) . 

Check the output characteristic from the output type. 

The figure showing the output characteristics can be found from the output type I-120 (Fig. 3). 

The output type number is a unique drawing number assigned to the output characteristic, and 

matches the lower four digits of the parameter drawing number (Fig. 4). 

Determine the amplifier. 

From the model and output type, the amplifier can be determined. From Fig. 2.2 (d), the 

drawing number of the amplifier is A06B-6064.H302#550. 

Select a sensor. 

A sensor is to be selected from the model with the rotor drawing number T202 and the output 

type L120 in Fig. 4. A sensor can be chosen from three types. In this example, a high- 

resolution magnetic pulse coder is selected. 

Determine the motor specification drawing number (ordering drawing number). 

From 0 to @, the motor drawing number is determined to be A06B-0922-B341. 

Thus, the selection is completed as follows: 

Motor drawing number: A06B-0922.B341 

Amplifier drawing number: A06B-60640H302#H550 

Parameter drawing number: AO6B-60640Ll20 

These three drawing numbers are always required for ordering. For detailed information about 

ordering, see Chapter Xl. 



2. SELECTING A MOTOR 
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6. STATOR EXTERNAL DIMENSIONS 
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2. SELECTING A MOTOR 
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1. BUILT-IN AC SPINDLE MOTOR series 



1. FEATURES 

1 8 FEATURES 

The FANUC Built-in AC Spindle Motor series has found many applications for machine use. Some 

of the superior features of this series, all based on technology accumulated by FANUC over the 

years, are as follows: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

For easy disassembling, the rotor is provided with a stepped sleeve. (This feature has been 

patented.) 

By employing a speed range switching system, sufficient power is output over a wide range 

without degrading the large torque needed in a low-speed area and without degrading the 

power needed in a high-speed area. (This feature has been patented.) 

By combining a motor and amplifier, the optimum torque/power is achieved. 

A wide variety of model configurations allow sizes and output characteristics to match any user 

requirements. 

A motor incorporated in the spindle has simplified the mechanical configuration to improve 

precision and reliability. 

Motors employing a high-resolution magnetic pulse coder are added to the lineup to match 

requirements for spindle synchronization, high-precision positioning, tapping, and C-axis 

contouring. 
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2. SPECIFICATIONS 

2. SPECIFICATIONS 

2.1 Built-in Motors (Standard) 

S tanciard series I 

Item 

Model 

60.3 1 B0.5 1 80.5 1 B1 1 81.5 1 82 1 

L127 T ~~ L113 1 L128 1 L129 1 L130 1 Ll20 1 Output type 

Rated output 

(*l) 

High-speed Continuous 

winding 
t-i Short-time 

0.55 0.65 1.1 1.5 1.1 2.2 

0.75 I 1.10 1 . 1.5 1 2.2 1 3.7 1 3.7 1 

Speed Base 

speed 

(low-speed 

winding) 

El min-’ 
6000 3000 3000 3000 1500 1500 

I 25% ED rating I 
Switching speed 

Maximum speed (high-speed winding) 6000 8000 12000 15000 8000 8000 

Output torque Low- 

Below the base speed 

speed winding 

0.88 1 2.07 1 3.50 1 4.78 1 7.00 1 14.0 1 Continuous rating Nm 

Short-time rating 

40% ED rating 

25% ED rating 

Continuous rating 

Short-time rating 

kgm* 

4.78 1 6.96 1 23.5 .I 23.5 1 

High- 
speed 
winding 

I I 

GD* 0.0012 0.0019 0.0019 0.012 0.016 0.03 

0.0030 0.0048 0.0048 0.030 0.040 0.08 Rotor inertia 

Weight Rotor I 
~-~ I kgcms* 

I kg 1 2 2 3 4 5 

2 4 4 6 9 11 I Stator I 

Overload tolerance (1 minute) 120% of the short-time rating 

Insulation Class F 

Ambient temperature oto40°c I 

Noise 75 dB 

Vibration (residual unbalance) (*3) I grcm 7 

Air-cooling at 750 ($7) Air-cooling at 30% of 

I 
30% of the short- 

I I 
(*6) the short-time rating 

time rating 

Cooling capacity (*4) kcal/h 

I 
I I 

1s 1s 2s 2s 2s . 2s 

3 4 5 4 4 7 

Applicable spindle servo unit (serial) 

30-minute rated power supply capacity I kVA 

Maximum power supply capacity 

Cs contour control option (*5) 

kVA 4 5 6 5 5 9 

0 

l-2 



2. SPECIFICATIONS 

Standard series I *1 

B6 1 B6 1 B6 1 B8 1 B15 I B40 I 940 1 

L131 1 L132 1 ~133 1 ~134 1 ~135 /Under development I L138 1 

3.7 I 5.5 I 11 I 7.5 I 15 I 30 I 37 I 

5.5 7.5 15 ' 11 18.5 37 45 

1100 1500 2500 1500 1020 1500 1500 

loo00 1 10000 1 15000 1 10000 1 6000 1 3000 I 3000 I 

32.1 1 32.1 1 42.0 1 47.8 ( 140 1 191 I 236 1 

47.7 47.7 57.3 70.1 173 236 286 

0.08 1 0.08 1 0.08 1 0.11 1 0.34 1 1.07 I 1.07 

0.21 1 0.21 1 0.21 1 0.28 1 0.88 1 2.73 I 2.73 
11 I 11 I 11 I 15 I 22 I 47 I 47 

’ 20 1 20 1 20 1 26 1 38 1 120 I 120 

120% of the short-time rating I 

Class F I 
oto40°c 

75 dB 

7 I 10 

(*7) Air-cooling 
at 30% of the 
short-time rating 

6s 8s 

9 12 

12 21 

0 0 

3000 (*7) Air-cooling 5000 (*6) 

( 6) * at 30% of the 
short-time rating 

22s 12s 22s Under development 40s 

22 17 26 54 63 

29 22 32 65 76 

0 0 

*2 

*3 

*4 

*5 

*6 These motors must be liquid-cooled. 

*7 These motors must be air-cooled. 

For each motor, a cooling capacity 

of 30% or more of the short-time 

rating is required. 

For information about a fan motor to 

cool the air, see Section II.1 .l . 

The rated output is guaranteed when 

a rated input voltage (200/220/230 

VAC) is applied. 

If an input power supply voltage 

fluctuates, the rated output may not 

be produced even if the fluctuation is 

within its allowable range. 

For detailed information about the 

short-time rating, see the output 

characteristics of each model. 

The cycle time is 10 minutes. At 

50% ED, the ON time is 5 minutes, 

and the OFF time is 5 minutes. 

A balance correction is made for a 

rotor with a sleeve. No balance 

correction is made for a rotor without 

a sleeve. See Section lll.2.(4) for 

additional information. 

The motors are not equipped with a 

fan motor to cool the air. 

For the motors marked with 0, 
additional models incorporating the 

optional Cs contour control are 

available. 

Note) For selecting a built-in sensor (for 

speed/position feed back) and 

high-speed magnetic pulse 

coder, see the table of built-in 

motor combinations given in this 

chapter. 

Unit conversion (to the Sl unit) 

1W = 8.606 x 10-l kcal/h 
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2. SPECIFICATIONS 

2.2 Builbin Motors (Output Switching) 

item * 

Output type 

Rated output Low-speed Continuous 

(*I) winding 
Short-time 

High-speed Continuous 

winding 
Short-time 

Speed Base Continuous rating 

speed 
Short-time (low-speed rating 

winding) 40% ED rating(*2) 

25% ED rating 

Switching speed 

Maximum speed (high-speed winding) 

I I . . 

Model Output switching series 

t32(8) B2 83 88 B8 88 BlO BIO 

f-516 L515 l-51 7 L511 L519 L520 L521 L522 

kW 2.2 2.2 3.7 5.5 5.5 15 5.5 5.5 

3.7 3.7 5.5 7.5 9.0 18.5 7.5 7.5 

2.2 2.2 3.7 5.5 5.5 18.5 5.5 5.5 
/ 

3.7 3.7 5.5 7.5 9.0 22 7.5 7.5 

min-1 1200 1200 1500 680 680 1500 520 450 

1800 1200 1500 680 1500 520 520 

1200 1000 530 450 

850 500 1060 350 

1800 1500 4000 1600 1600 3500 1000 1000 

4500 6000 15000 10000 12000 12000 8000 10000 

. . . . . . . . . 
Output torque Low- 

Below the base speed 

speed winding 

High- 
speed 
winding 

GD2 

Rotor inertia 

Weight Rotor 

Stator 

Overload tolerance (1 minute) 

Continuous rating N m 17.5 17.5 23.6 77.4 77.4 

Short-time rating 19.6 29.4 35.0 106 

40% ED rating 35.3 35.3 135 

25% ED rating 41,5 172 

Continuous rating 11.6 14.0 8.8 35.0 35.0 

Short-time rating 19.6 23.6 13.1 47.8 53.7 

kgm* 0.03 0,03 0.06 0.11 0.11 

kgcms* 0.08 0.08 0.15 0.28 0.28 

kg 5 5 lo 15 15 

11 11 21 26 26 

120% of the short-tim 

95.5 101 117 

i 

118 138 138 

159 

; rating 

Insulation I_ Class F I 

Ambient temperature I 0 to 4o”c I 

Noise 75 dB 

Vibration (residual unbalance) (*3) grcm r ~~~- 7 

Cooling capacity (14) 1 kcal/h 1 3000 1 3000 14000 1 4000 I4000 

Applicable spindle servo unit (serial) 1 6s 1 6s 1 6s 1 1% 1 15s 

30-minute rated power supply capacity I kVA 1 7 1 9 1 9 1 12 1 l2 

Maximum power supply capacity I ‘kVA 1 9 1 12 1 12 1 16 1 16 

Cs contour control option (*5) 0 

Small 12s I I 15s 
30s 

I I 16 20 
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2. SPECIFICATIONS 

I Speed range switching series I *1 The rated output is 
guaranteed when a 
rated input voltage 
(200/220/230 VAC) is 
applied. 
If an input power 
supply voltage fluc- 
tuates, the rated 
output may not be 
produced even if the 
fluctuation is within its 
allowable range. 
For detailed informa- 
tion about the short- 
time rating, see the 
output characteristics 
of each model. 

I B12 B12 1 B17 1 B26 B26 826 1 B26 828 1 B28 1 828 B35 1 B45 1 B50 

L523 L524 ( L525 1 L526 l-527 L528 1 l-535 L529 1 L530 I l-531 L532 1 L533 1 L534 

11 1 5.5 1 7.5 7.5 7.5 1 11 7.5 1 11 I 11 18.5 1 11 1 22 

15 7.5 I I- 11 ll 11 1 15 11 1 15 1 15 22 / 15 1 26 

26 1 5.5 1 7.5 7.5 7,5 11 I 7.5 11 11 I I 18.5 11 26 I I 
30 I 7.5 I 11 11 11 15 I 11 15 15 I I 22 I 15 I 30 

450 b 450 

360 360 1 630 430 I I 400 400 420 1 300 1 300 1000 330 ’ 550 

1000 330 550 450 450 1 630 430 1 500 I 500 420 ( 300 1 300 

360 360 ) 520 I I 400 400 370 1 I 260 

I 320 3501 1139 *2 The cycle time is 10 
minutes. At 50% ED, 
the ON time is 5 
minutes, and the OFF 
time is 5 minutes. 

350 

1000 

6000 

117 

159 

205 

A balance correction 
is made for a rotor 
with a sleeve. No . 
balance correction is 
made for a rotor 
without a sleeve. See 
Section 111.2.(5) for 
additional infor-mation. 

These motors must be 
liquid-cooled. 
For information about 
the temperature in- 
crease of each motor 
when the cooling 
capability is changed, 
see Chapter X. 

For the motors marked 
with 0, additional 
models incorporating 
the optional Cs 
contour control are 
available. 

4000 1500 1400 I I 1000 1000 1400 mm-Ipmm 1000 1 900 I2000 1100 ) 900 1 800 

10000 10000~ 4500 4500 1 6000 1 6000 6000 1 3500 f 8000 

199 199 I 167 167 1 263 1 263 421 I I 350 7000 

143 1 218 1 191 233 233 1 227 244 1 287 1 287 

I I 358 358 

500 1 478 1 828 

292 292 1 275 I I 

448 

52,5 

t 71.6 

71.6 71.6 75.0 71.6 79.6 52.5 161 I 
117 310 

105 105 102 105 117 71.6 191 I 159 358 

0.34 ( 0.19 1 0.52 

A 

0.52 j 0.52 0.52 0.76 0.76 0.76 1.23 1.78 I 2.44 
I 

1.32 1.32 1.94 1.94 1.94 ~ 3.13 4.53 I 6.22 

’ 32 32 38 38 38 /61 57 I 90 
1 

52 52 65 65 65 ~ 111 I 115 200 

I 120% of the short-time rating I 

22 

t 
. 38 

I Class F I 
I 0 to 4o”c 

75 dB Note) For selecting a 
built-in sensor (for 
speed/position 
feedback) and 
high-speed mag- 
netic pulse coder, 
see the table of 
built-in motor com- 
binations given in 
this chapter. 

7 10 
, 

4000 .4000 4000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 

15s 26s 12s 12s 15s 18s 15s 12s 26s 26s 26s 26s 40s 

, 

15 12 17 17 17 17 17 22 22 32 21 54 
I 

22 24 29 33 29 20 29 37 37 31 63 
/ 

0 0 0 0 0 

Unit conversion (to the SI unit) 

1W = 8.600 x 10-l kcal/h 

l-5 



3. BUILT-IN MOTOR COMBINATIONS (ALL MODELS) 

3. BUILT-IN MOTOR COMBINATIONS (ALL MODELS) 

Output type 

Motor Sensorr3) 
specification I Rotor Amplifier Parameter 

drwaing 
Speed Stator 

No.r4) 
range baw- jrawing 

specification specification 

AO6B- 
switching ing No. 

Built-in High-resolution drawing No. drawing No. 

NO. “’ ‘1121314 11 
magnetic A06B-6064 C2) 

A06806064 I 1 I 21314 

Model 

B0.3 1 0953-8612 1 - IT211 1 1 1 T113 1 IH30l#H5501 l-127 I 

BO.5 1 0955-8612 1 - IT211 1 I 1 T113 1 1 IH30l#H550I Lll3 I 

1 0955-8612 1 - 11211 1 1 I T113 I 1 H302#H550 I L128 I 

BI I 092vB312 1 - IT201 I 2 I T113 I IH30WH550 I L129 I 
1 0921-8612 1 - IT211 t 1 I T113 1 iH301#H550 I L129 I 

B1.5 1 0951-8312 I - t T202 1 2 1 f H302#H550 1 L130 1 

I 0951 -B612 (H302#H5501de;z;entI 

~2 1 0922-6312 1 - (T202 1 2 1 TI13 1 (H302#H5501 L120 1 

I 09220B612 I - IT211 I 1 I T113 I I H302#H550 t L120 I 
1 0922-B311 1 - IT2021 2 I T113 10 I 1 H302#H550 I L120 I 

1 0922-B611 1 - i H302W550 I L120 I 

1 0922-B641 1 - IT211 1 1 1 Tll3 1 lH302#H5501 I-120 I 
1 0922-8341 I - IT2021 2 I T113 I I H302#H550 I Ll20 I 
I 0922-8907 I Provided I T202 I 2 I T198 I I 0 I I I l l l 1 H306#H550 l L515 I 

B2(8\ I 0982-B611 I Provided [ T211 I 1 I Tll3 I 0 I T I I I I I I H306#H550 I L516 I 
1 09820B642 Provided 

Piovided 

Provided 

T211 1 1 T113 1 I H306#H550 I L5l6 1 

T201 1 2 Tl13 I 0 1 t t I H306#H550 I L517 I 
T201 i 2 T113 I iH306#H550 I L517 I 

B6 T201 t 2 T113 I 0 I I H306#H550 I Ll31 I 
T201 1 2 T113 10 I I H3OwH550 I L132 I 

T211 1 1 T113 IO I kWH550( Ll31 1 

I 0926-8711 T211 1 1 T113 1 0 1 I H3O8#H550 1 L132 1 

T201 1 2 T113 1 IH306#H5501 L131 I 
T201 1 2 T113 1 IH308#H550l L132 I 

7201 I 2 Tll3 1 1 e 1 1 I I I 10 IH3OWH55Ol Ll31 I 
I ‘ I 1 L I I I I I 

T113 I 10 I H308#H5501 L132 1 0926-8344 T201 1 2 

1 0926-6741 T211 1 1 T113 1 1 1 I H30wH550 I Ll31 I 

T211 1 1 T113 1 1 I H30WH550 I L132 I 0926-874 1 

09260B611 T114 10 1 1 1 IH322#H5501 L133 1 

T201 1 2 Tll3 10 1 b-I312#H5501 L134 I 
T111 10 I IH312#H550i L511 I Provided 

Provided 

Provided 

Provided 

Provided 

Provided 

Provided 

Provided 

Provided 

T201 2 

T213 1 

T201 2 

T201 2 

T213 1 

T201 2 

T201 2 

T211 1 

T211 1 

1 0958-B611 Till 10 I IH312#H5501 L511 I 

1 0958-Bl ll T111 1 d 1 I IH3lWH5501 L519 I 

1 0958-8511 1115 10 1 IH327#H550i L520 1 

1 0958-B711 T115 0 H327#H550 I-520 

Till 0 H3 12#H550 L521 

I-111 01 H315#H550 L522 

’ Till 0 H312#H550 L521 

1 Tl11 10 1 IH315#H5501 L522 1 
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3. BUILT-IN MOTOR COMBINATIONS (ALL MODELS) 

*1 

*2 

3 

*4 

*5 

The shape of a rotor is indicated as follows: 

No. I 1 3 5 

Shape 1 ygie 1 St;tf;d II-~;~~J~ sleeve 1 Special rotor 1 / Special rotor 2 I 

Among the parameters, the sensor-related parameters depend on the sensor used. For 

detailed information about the setting parameters, see Chapter XIV. The parameter 

specification drawing numbers are given according to the drawing number system indicated 

below. 

Model 1 Drawing number system 

Standard model 
(without speed range switching) AO6B-60640Ll OO - L499 

Model with speed range 
switching 

A06B-60640L500 - L799 

The sensors include the built-in sensors and high-resolution magnetic puke coders 

indicated below. For detailed information, see Chapters Vl and Vll. 

No. 

Built-in sensor 

A860003920 

High-resolution magnetic 

A86000382~ 

1 2 3 4 

TO11 TO12 TO13 TO14 

T141 ‘Tl42 T143 Tl44 

A motor specification drawing number determines which rotor, stator, and sensor to order. 

When using a model with speed range switching, closely check the method of power line 

connection indicated in the tables of Section 6 to avoid wrong connections. See Chapter 

VIII. 
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3. BUILT-IN MOTOR COMBINATIONS (ALL MODELS) 

Output type 

Model Motor 
Rotor Sensor(*3) 

specification 
Speed . Stator 

Amplifier Parameter 

drwaing specification specification 

No.r4) 
range Draw- drawing ’ 

A06B- 
switching ing Shape No_ Built-in High-resolution drawing No. drawing No. 

magnetic A06B-6064 (*2) 
No. Cl) 

1 2 3 4 1 2 3 4 A06B-6064 . 

B12 0932-B902 Provided T201 2 1199 0 H31 WH550 l-523 

0932-B411 Provided T203 2 T114 0 H326#H550 L524 

0932-B901 Provided T212 1 T114 0 H326#H550 L524 
I 

815 0935-8311 - T201 2 T113 0 H322#H550 L135 

817 0937-8111 Provided T201 2 T111 0 H312#H550 L525 

0937-8643 Provided T211 1 Till 0 H312#H550 L525 

0937-8901 Provided T22l 3 T111 0 H312#ti550 L525 

826 ‘0946-8901 Provided 1221 4 T113 0 H312#H550 L526 

0946-B311 Provided T20l 2 T113 0 I H315#H550 i-527 

0946-B311 Provided T20l 2 T113 0 H318#ti550 L528 

0946-B611 Provided T211 1 T113 0 H315#H550 L527 

0946-6611 Provided T211 1 T113 0 H318#H550 L528 

0946-B343 Provided T201 2 T113 0 H315#H550 L527 

0946-8343 Provided T20l 2 T113 0 H318#H550 L528 

0946-B643 Provided T211 1 T113 0 H315#H550 L527 

0946-8643 Provided T211 1 T113 0 H318#H550 L528 

0946-8901 Provided T221 4 T113 0 H315#H550 L535 

B28 0960-8901 Provided T221 2 TllO 0 H312#H550 L529 

0960-8011 Provided T201 2 TllO 0 H315#H550 L530 

0960-8111 Provided T201 2 Till 0 H326#H550 L531 

0960-B143 Provided T20l 2 Till 0 H326M550 L531 

835 0965-Bill Provided T201 2 Till 0 H326#H550 L532 

0965-B901 Provided T211 1 T111 0 H326#H550 L532 ’ 

B40 0970-8313 - 1201 3 T113 0 H030#H520 Under 
development I 

0970-8313 - T201 3 T113 0 H040#H520 L138 

0970-B344 - T201 3 T113 0 H030#H521 Under 
development 

0970-8344 - T201 3 T113 0 H040#H521 L138 

&S(8) 0988-8313 Provided T20l 3 T113 0 H326#H550 L533 

0988-8901 Provided T22l 2 T113 0 H326#H550 , L533 

B50 0973-B611 Provided T211 1 Till 0 H040#H520 1 L534 
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3. BUILT-IN MOTOR COMBINATIONS (ALL MODELS) 

“1 The shape of a rotor is indicated as follows: 

No. 1 2 3 4 5 

Shape Without Stepped Locking Special rotor 1 Special rotor 2 
a sleeve sleeve assembly sleeve A 

“2 Among the parameters, the sensor-related parameters depend on the sensor used. For 

detailed information about the setting parameters, see Chapter XIV. The parameter 

specification drawing numbers are given according to the drawing number system indicated 

below. 

I Model 1 Drawing number system 1 

Standard model 
(without speed range switching) I 

A068-60640Ll Ol - L499 

Model with speed range 
switching 

A06B-60640L501- L799 

3 The sensors include the built-in sensors and high-resolution magnetic pulse coders 

indicated below. For detailed information, see Chapters VI and Vll. 

No. 1 2 3 4 
* 
Built-in sensor 

A860003920 

High-resolution magnetic 

A860-03820 

TO1 1 TO12 . TO13 TO14 

T141 T142 T143 T144 

*4 A motor specification drawing number determines which rotor, stator, and sensor to order. 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

4 l OUTPUT AND TORQUE CHARACTERISTICS 

Model : B0.3 

Output type : 1127 

POWER CURVE 

1 I r I I I 

. 8- 

/ 

,0.75kw 

. 
. 6- 

0 loo0 2ooo 3om 4000 !sOOO mo 

TORQUE CURVE 

. 2-g I I 111II11 I I I I 

3Omin.Rated qo.12 

. l- 
P Cont. Ra ted a 0.09 

O-ip I I 1 tIltIt t I II 

(0) 200 300 looo 2ommo 6ooo 

Motor Speed 

Corresponding rotor drawing No. 7iiGGG+ 
(rpa) 

Corresponding stator drawing No. 

A290-09530T113 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : B0.5 

Output type : L113 

POWER CURVE 

TO 

. 5 

15nin.Rated l.lkW . 

. 

Cunt.Rated 0.65kW 

iQUE CURVE 

0.13 

0.08 

DO 

Corresponding rotor drawing No. 
. 4 

Corresponding stator drawing No. 

A290009550Tl13 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : B0.5 

Output type : 1128 

POWER CURVE 

3Ohn.Rated 1.W 
* I 6 I , . , I , , 

h 

Gmt.Rated 1. lkw a 8 4 , , I I , , I a 

, ) 

loooo 12ooo 

TORQUE CURVE 

.6 x I I I I IIIII 

Motor Speed 

Corresponding rotor drawing No. 

. A29000955T211 

Corresponding stator drawing No. 

A290-0955-T113 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : B1 

Output type : L129 

POWER CURVE 

3 

25 . 

2 
n 
3 
4 15 l 

s 
cs 

1 

. 5 

0 

lhin.Ratd 2.2kW 

Gmt.Rated l&W 

0 

TORQUE 

Motor Speed (rpm) 

CURVE 

lSain.Rated 

Corresponding rotor drawing No. 111 
I A29000921 -T211[ 

I Corresponding stator drawing No. I 

I A290-0921 -T113 I 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : B1.5 

Output type : L130 

POWER CURVE 

5 I I 1 I I I I 

TORQUE CURVE 

Motor Speed 

22 . 

11 . 

XI 

1 Corresponding rotor drawing No. ( 

I A29000951 -T202 -1 

1 Corresponding stator drawing No. 1 

I A2900095%T113 I 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : 82 

Output type : L120 

. 
POWER CURVE 

5 

4 
lMn.Rated 3.7kW 

Cont.Rated 2.2kM 

TORQUE CURVE 

1 Corresponding rotor drawing No. 1 

I A290009220T202 I 

25 . 

18 . 

Corresponding stator drawing No. 

A290-09220Tll3 

A290009220T211 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : B6 

Output type : L131 

OWER CURVE 

7* I i 4 1 1 1 1 1 I , 

6- 
30rin.Rated 5.5kW 

ccmt.Rated 3.7ku 

Corresponding rotor drawing No. Corresponding stator drawing No. 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : B6 

Output type : L132 

POWER CURVE 

8- . 
3bin.Rated 7.5kM 

. 

bnt.Rated 5.5kW 

TORQUE CURVE 

5 -_-m-m 

P-s 

in.Rated 4 
I 4 

g 
I t 0 I 

1 Corresponding rotor drawing No. 1 
I I 

I A29O-09260T201 I 

37 . 

!.2 

!I0 

Corresponding stator drawing No. 

A290009260T113 

I A290009260T211 I 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : B6 

Output type : Ll33 

OWER CURVE 

2G 

15 

10 

5 
c 

c 

Motor Speed (rpd 

ORQUE CURVE 

7-4 I I I I I III1 

6-+ 3hinhted 

Corresponding rotor drawing No. Corresponding stator drawing No. 

A290909260T211 

Motor Speed 

11 

75 . 

Klo 

A290009260T114 
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* 4. OUTPUT AND TORQUECHARACTERISTICS 

Model : B8 

Output type : L134 

OWER CURVE 

ORQUE CURVE 

Motor Speed (rp) 

Corresponding rotor drawing No. Corresponding stator drawing No. 

A290009580T113 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : B15 

Output type : Ll35 

POWER CURVE 

TORQUE CURVE 

20 

17 1 . 

14 $ 
l C 

10 

Motor Speed 

Corresponding rotor drawing No. 

A290009350T201 

24 . 
18 l 

00 

Corresponding stator drawing No. 

A290009350TI 13 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : B40 

Output type : Under development 

OWER CURVE 

50 

40 

30 

20 

10 

0 

ORQUE CURVE 

20 

10 

a 
(I 

12 
97 b 

Do 

Corresponding rotor drawing No. 
7 

Corresponding stator drawing No. 

A29000970-T113 
, . 

._ 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : 840 

Output type : L138 

OWER CURVE 

ORQUE CURVE 

Motor Speed 

Corresponding rotor drawing No. 

A29000970-T201 

12 
97 l 

lo 

Corresponding stator drawing No. 
, 

A29000970-Tl13 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : B2(8) 

Output type : 1516 

POWER CURVE 

5- I I I I I 
I 

105in. Rated 

Gmt.Rated 2.ZkW i 
, . , , , * \I8 . , , , , , I , * , I , I , # , , , * , 

I 
ti 

1 
4ooo 4500 

Motor speed (rpm) 

TORQUE CURVE 

4 

35 . 

3 

- 25 . 

J!j 
2 Q) 

3 
E 

18 
0 w 1:5 

1 

lOmin.Rated 

15min.Rated 
CorkRated 

Motor Speed 

Corresponding rotor drawing No. 11 Corresponding stator drawing No. 

A290009820T113 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

P OWER CURVE 

25%EDYD \ . hin.Rated 3.7kW 

T ORQUE CURVE 

54 . I I I IIIIII I I I I 

Model : 82 

Output type : L515 

4 l 

3 l 

l*in.Rated 
e , 

3-g 
8 
I I I 
: # # 
: b 

Motor Speed 

t , 
Corresponding rotor drawing No. 

I A290-0922-1202 

0.24 
0.18 
DO 

Corresponding stator drawing No. 

A2900(39220Tl98 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : B3 

Output type : L517 

POWER CURVE . 

3bin.Rated 5.5kW t 

Motor Speed (rp) 

TORQUE CURVE 

Motor Speed 

Corresponding rotor drawing No. Corresponding stator drawing No. 

A290009230T113 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : 88 

Output type : Elf 

POWER CURVE I 

TORQUE CURVE 

Corresponding rotor drawing No. Corresponding stator drawing No. 

A290-09580Tll l 
. h 
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4. OUTPUT AND TORQUE CHARACTERlSTlCS 

Model : B8 

Output type : L519 

OWER CURVE 

101 a u 1 I 

ORQUE CURVE 

16 5+ 0 

Hotor speed 

Corresponding rotor drawing No. 
, 

A290009580T201 ’ 
, 

Corresponding stator drawing No. 

A290009580Tl l l 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

P OWER CURVE 

Model : B8 

Output type : I.520 

30 

20 
! 18 15 l 5 

s 
a 

10 

0 

I I I I 1 

Lw HIGH 

l*in.Rated 22!cW 

’ =T) lbin Rated 0 Gxlt_Rated lmkw 
18.5 

TORQUE CURVE 

17 

15 

l()L Gmt.Rated; i 
97 I # 

. I 
I : 

, 

’ \ 

9 : 

1 

l&o lAo0 
l!kin.Rated 

hnt.Rated 

Corresponding rotor drawing No. Corresponding stator drawing No. 

A29000958-11 15 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : BlO 

Output type : 1521 

POWER CURVE 

9 

a 

7 

6 

g 5 

g 4 
c3 

3 

ZXMn.Rated 7.5kM 4 
, . 0 , I I , , 8 . ’ 8 . 

8 . I . Gmt.Rated 5.5kw 55 l 

TORQUE CURVE 

204 I I IlI1l~I 1 I IIII 

15 - 14-11 lHhin.lWed 

n 

8 10 l 31 1. __t bllt.Rated 

I! 
8 

5- 

Corresponding rotor drawing No. Corresponding stator drawing No. 

A29000930-T211 

A29000930-T111 
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. 4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : B10 

Output type : L522 

a ZXhin.Rated 7.5ldd 
t e I 

I 8 , 
: cont.Rated 5.5ld I I I 

n I I 

=6an 7alo 
I I 

800 

TORQUE CURVE 

30+. f 1 1 III111 I 1 IIIII1 

. 
Corresponding rotor drawing No. Corresponding stator drawing No. 

A290009300T201 A29000930-Tl l l 
\ 

A29000930-T211 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

P OWER CURVE 

8- 

7- 

6- 

Q 5- 

3 4- 
i3 3- 

Model : 812 

Output type : L523 

TORQUE CURVE 

304 1 I I I11111 I I I f 

Corresponding rotor drawing No. Corresponding stator drawing No. 

A290009320T199 
* 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

T 

Model : Bl2 

Output type : L524 

OWER CURVE 

40 

30 

20 

10 

C 

Lad 
. 

High 

25%EDm . 

conuated 26kw 

6 
* 

. 

I I # 
7ooo m 9om 10 

ORQUE CURVE 

201 :I111 I 1 I I III1 

15 3bin.Rated 

d 

8 ____w_- _______________ 14.6 
I I 8 
: I 

lopp7 Hip ( 

D 

5- 
. 
, . 4 . 

l 

2’ 
i cbnt.Rated 6 l 

. D 
y37 

0 D 0 27 0 
I 

I D 
0 

i 
D 

. D 

D : 
I 
1 

Do 

29 . 
25 l 

00 

Corresponding rotor drawing No. 
1 

A290009320T203 

Corresponding stator drawing No. 

A290009320T114 

I A290009320T212 ~~~~ I 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : B17 

Output type : L525 

POWER CURVE 

T * ORQUE CURVE 

22.1 
20 

16.2 Switching Speed 

0.73 
0.54 
loo 

f 
Corresponding rotor drawing No. Corresponding stator drawing No. 

I A290-09370T201 ' 1 I A290009370Till I 
1 4 

A290009370T211 

I A290009370T221 I 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

POWER 

Model : 826 

Output type : 1526 

CURVE 

3MnAated IlkW I , 0 8 , 8 8 8 , 8 , 8 I 6 Cont.Rated 7.5kW 
: , , 6 8 

TORQUE CURVE 

3Wn.Rated 

Motor Speed 

Corresponding rotor drawing No. 
~- 

A290009460T221 

24 . 
16 l 

30 

Corresponding stator drawing No. 

A290009460Tll3 
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4. OUTPUT AND TORQUE CHARACTERiSTlCS 

Model : B26 

Output type : L527 

OWER CURVE 

15 

10 

5 

a 

I 

ORQUE CURVE 

I Corresponding rotor drawing No. ~- -1 Corresponding stator drawing No. 

75 . 

55 l 

100 

A290009460T113 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

P OWER CURVE 

Model : 826 

Output type : L535 

I Y 1 1 
5io &o loo0 l” 4ooo 4500 

Motor Speed (rpm) 

TORQUE CURVE 

40-x I I I lI111i I I I_ 

30- 
28.1l : 

40°D 

32326 l 

- 20- 
9 
E 17 -# 
g 

10 - 

Oq I I 
(0) 200 aI0 

Motor Speed (md 

( Corresponding rotor drawing No. 1 

I A290009469T211 I 

I Corresponding stator drawing No. I 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

OWER 

Model : 828 

Output type : L529 

CURVE 

Zhin.Rated 1lkW . , 8 . , I 8 . , 

Cont.Rated 7.5ku 

ORQUE CURVE 

Motor Speed 

Corresponding rotor drawing No. Id 

24 l 

16 l 

MI 

Corresponding stator drawing No. 

A29000960-Tl IO 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : B28 

Output type : L530 

OWER CURVE 

Motor Speed (rp) 

ORQUE CURVE 

Motor Speed 

Corresponding rotor drawing No. 

A29090960-T201 

24 l 

18 l 

DO 

1 Corresponding stator drawing No. 

I A29000960-Tl IO 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

P OWER CURVE 

20 

15 

10 

5 
c 

( 

Model : B28 

Output type : L531 

C 

TORQUE CURVE 

Corresponding rotor drawing No. 

’ A2900096O-T201 ’ I 

Corresponding stator drawing No. 

A29000960-T111 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : 835 

Output type : L532 

POWER CURVE 

TORQUE CURVE 

10 
36 l 

3 
00 

, 

Corresponding rotor drawing No. Corresponding stator drawing No. 1 

A29000965T201 A290009659Tl l l 
. 

A290-09659T211 

. . 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : B45 

Output type : L533 

OWER CURVE 

3bin.Rated 1W . n . , . N : 8 8 . 8 cont.Rated llkw # . . , I , 8 # 8 8 , 6 , : 

!hi t&i& Speed 

, , * 
: 1 , 

ORQUE CURVE 

Hotor Sped 

Corresponding rotor drawing No. 

A290-09880T221 

11 

75 . 

00 

Corresponding stator drawing No. 1 

A290-09880T113 I 
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4. OUTPUT AND TORQUE CHARACTERISTICS 

Model : B50 

Output type : L534 

OWER CURVE 

a 
la.5 
15 

TORQUE CURVE 

Motor Sgeed 

1 Corresponding rotor drawing No. ( 

I A290-09739T211 I 

Corresponding stator drawing No. 

A290009730Tl l l 
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5. ROTOR EXTERNAL DMENSIONS 

5 8 ROTOR EXTERNAL DIMENSIONS 

Model: 60.3 

Rotor No.: A290-0953,T211 

Output type: L127 

t- 
- 
p- 

(Note 3) 

-l-z 
(Note 3) 

I Model I 60.3 I 

/ 
A (Note 1) 

49 
(48.6 t 0.01) 

I I (Note 3) 
I 

89 
(81 +, 0.2) 1 
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5. ROTOR EXTERNAL DIMENSIONS 

Note 1) After press-fitting the rotor to the spindle, apply final-finishing to the outside surface of the rotor and the bearing of 

the spindle shaft. 

The value in parentheses is the dimension for finishing. 

Note 2) Dimensions F is the inside diameter of the rotor core. Finish this portion to the dimension in parentheses. Finish 

dimension D together with dimension F. 

Note 3) A profile irregularity is not provided for faces a and H . When the squareness to finishing dimension E 

needs to be obtained, use dimensions F and I for the reference inside diameter of the rotor, and finish it to the 

dimension in parentheses. 

Note 4) When inserting the rotor into the shaft, apply shrink-fitting at min. 130°C and max. 1 80°C the room temperature. 

Note 5) When coolant is used for machining, completely remove water from the cores after machining. 

Note 6) Balance the rotor by attaching balance rings to the front and rear of the rotor. (See F of Reference figure in 

Chapter II and F of supplementary repot-t.) 

Reference size at spindle shaft: 

(The size below is the shaft size when the axis is shrink-fit to E.) 
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5. ROTOR EXTERNAL DIMENSIONS 

Model: 80.5 

Rotor No.: A29000955-T211 

Output type: L113, L128 

_ G,_ H ,G_ 

N 

1 El---- l2l 
(Note 3) (Note 3) 

B 46 

C 25.5 
. 

D (Note 2) 
21 

(25.5) 

E (Note 2) 

F (Note 3) 

G 

H 

1 I(Note3) 

20 
(25 2 0.005) 

-- 
12 

(820.1) 

8 

106 

130 
(122.0+,0.2) 
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5. ROTOR EXTERNAL DIMENSIONS 

Note 1) After press-fitting the rotor to the spindle, apply final-finishing to the outside surface of the rotor and the bearing of 

the spindle shaft. 

The value in parentheses is the dimension for finishing. 

Note 2) Dimensions F is the inside diameter of the rotor core. Finish this portion to the dimension in parentheses. Finish 

dimension D together with dimension F. 

Note 3) A profile irregularity is not provided for faces When’the squareness to finishing dimension E 

needs to be obtained, use dimensions F and I’ for the reference inside diameter of the rotor, and finish it to the 

dimension in parentheses. 

Note 4) When inserting the rotor into the shaft, apply shrink-fitting at min. 130°C and max. 180°C the room temperature. 

Note 5) When coolant is used for machining, completely remove water from the cores after machining. 

Note 6) Balance the rotor by attaching balance rings to the front and rear of the rotor. (See F of Reference figure in 

Chapter II and F of supplementary report.) 

Reference size at spindle shaft: 

(The size below is the shaft size when the axis is shrink-fit to E.) 

I B0.5 I 

J 
+ 0.018 

25 +O.Ol* 

Interference 1 7: to 23 pm 1 
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5. ROTOR EXTERNAL DIMENSIONS 

Model: B1 

Rotor No.: A290-0921-T211 

Output type: 1129 

I Model _ - 1 61 --1 
I 

+l 
A (Note 1) 74.0 -0.5 

(74.OkO.01) 

I 6 I 72 I 

. 
D (Note 2) 42 

(42.5) 

E (Note 2) 
41 

(42.0+0.005) 

F 3 

I G I 9 I 
I H I 118 I 

I I I 136 I 
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5. ROTOR EXTERNAL DIMENSIONS 

Note 1) After press-fitting the rotor to the spindle, apply final-finishing to the outside surface of the rotor and the bearing of 

the spindle shaft. 

The value in parentheses is the dimensions for final finishing. 

Note 2) The dimension of E is the inside diameter of the rotor core. 

Note 3) To mate the shaft and rotor, apply shrink-fitting at 130 OC to 180 OC above room temperature. 

Note 4) When coolant is used for machining, completely remove moisture from the core after machining. 

Note 5) Balance the rotor by attaching balance rings to the front and rear of the rotor. (See F of the reference figures in 

Chapter II and F of the supplemental report.) 

Reference size at spindle shaft: 

(The size below is the shaft size when the shaft is shrink-fit into E.) 

I .6S 

BI 

J 

Interference [ 25 to 40 pm 1 
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5. ROTOR EXTERNAL DIMENSIONS 

Model: B1 

Rotor No.: A290-0921-T20l 

Output type: L129 

I Model I Bl I 

1 A(Notel) 1 <75> I 

G (Note 2) 28.920.05 
(29.220.008) I 

H 43 

I N 118 

J 14020.2 P 8 

K 14kO.l Q 136 

L 1450.1 R 10 
. 

M 9 S M4 x PO.5 
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5. ROTOR EXTERNAL DIMENSIONS 

Note 1) The size in c > is a reference size. 

Note 2) The final finishing is required. The size in ( ) is a reference size. 

Note 3) For insertion into the shaft, shrinkage fitting is required. 

(normal temperature + 130” C or higher) 

Note 4) For machining with coolant applied, sufficiently dry the moisture between the cores. 

Note 5) Grinding allowance of the inside diameter is assumed to be $0.3. 

Note 6) Do not interfere with the broken line part: it is the balance corrected area. 

Reference size at spindle shaft: 

(The size below is a shaft size when E and G are finished with the size in parenthesis above.) 

, 
Bl 

T 29 . 53 + 0.005 
-0 

U 29 . 23+ 0.005 
-0 

V 14kO.l 
I 

w 139.5 z!I 0.2 

Interference from 22 to 43 pm 
c . 
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5. ROTOR EXTERNAL DIMENSIONS 

Model: Bl.5 

Rotor No.: A29000951-T202 

Output type: L130 

Model 

A (Note 1) 

B 

C 

D (Note 2) 

B1.5 

<75> 

72 

40 

E (Note 2) 29.2 zk 0.05 
(29.2 2 0.008) 

, 
F 30.5 . 

G (Note 2) 28.9 2 0.05 
(29.2 t 0.008) 

f-l 43 
4 

I N 168 

J 19050.2 P 8 

K 1420.1 Q 186 

L 14kO.l R 10 

M 9 S M4 x PO.5 
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5. ROTOR EXTERNAL DIMENSlONS 

Note 1) The size in < > is a reference size. 

Note 2) The final finishing is required. The size in ( ) is a reference size. 

Note 3) For insertion into the shaft, shrinkage fitting is required. 

(normal temperature + 130°C or higher) 

Note 4) For machining with coolant applied, sufficiently dry the moisture between the cores. 

Note 5) Grinding allowance of the inside diameter is assumed to be $0.3. 

Note 6) Do not interfere with the broken line part: it is the balance corrected area. 

Reference size at spindle shaft: 

(The size below is a shaft size when E and G are finished with the size in parenthesis above.) 

I I B1.5 

interference from 22 to 43 pm 
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5. ROTOR EXTERNAL DIMENSIONS 

Model: B1.5 

Rotor No.: A29000951 VT21 1 

Output type: Under development 

I B I 72 I 

I C I 44 I 

D (Note 2) 42 
(42.5) 

E (Note 2) 
I 

41 
(42.0 in 0.005) 

I F I 3 I 

I G I 9 * . I 

I l-l I 168 I 

I I I 186 I 
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5. ROTOR EXTERNAL DIMENSIONS 

Note 1) After press-fitting the rotor to the spindle, apply final-finishing to the outside surface of the rotor and the bearing of 

the spindle shaft. 

The value in parentheses is the dimensions for final finishing. 

* Note 2) The dimension of E is the inside diameter of the rotor core. 

Note 3) To mate the shaft and rotor, apply shrink-fitting at 130°C to 7 SOOC above room temperature. 

Note 4) When coolant is used for machining, completely rem&e moisture from the core after machining. 

Note 5) Balance the rotor by attaching balance rings to the front and rear of the rotor. (See F of the reference figures in 

Chapter II and F of the supplemental report.) 

Reference size of the spindle shaft: 

(The size below is the shaft size when the shaft is shrink-fit into E.) 

. I .6S 

J I 42 03 + 0.005 . 
-0 I 

I . Interference 1 25 to 40 pm 1 
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5. ROTOR EXTERNAL DIMENSIONS 

Model: B2 

Rotor No.: A290-09220T202 

Output type: Ll20, L515 

N 
(Note4) 

I Model I 82 I 

1 A(Note 1) 1 <loo> I 

I B I 
I 96 I 

I E (Note 2) 44.86 f 0.05 
(45.16 It 0.008) I 

I F I 46 I 

I G (Note 2) 44.66 i 0.05 
(44.96 t 0.008) 

H 61 

I N 108 

J 117.2kO.2 P 8 

M I 13 I S 1 M4 x PO.5 I 
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5. ROTOR EXTERNAL DIMENSIONS 

Note 1) The size in angle brackets (< > ) is a reference size. Finishing is completed with a dimensional tolerance of + 0.02. 

Note 2) Apply final-finishing. The value in parentheses is a reference dimension for final finishing. 

Note 3) To mate the shaft and rotor, apply shrink-fitting at 130°C to 180°C above room temperature. 

Note 4) When coolant is used for machining, completely remove moisture from the core after machining. 

Note 5) Grinding allowance of the inside diameter is assumed to be $0.3. 

Note 6) The dashed line indicates the balance correction areas of the rotor; an object such as a weight is attached to the 

rotor in this area. So, be careful not to allow any other parts to interfere with the area indicated by the dashed line. 

For balancing the spindle, see F of the reference figures in Chapter II and F of the supplemental report. 

Reference size of the spindle shaft: 

(The size below is the shaft size when E and G are finished according to the values in 

parentheses above.) 

1 .6S I .6S 

I I BI .5 

T 
45 20 + 0.005 . 

-0 

U I 45 00 + 0.005 . 
-0 

I- W I 116.5 +, 0.2 

1 Interference 1 from 32 to 53 pm 

l-56 



5. ROTOR EXTERNAL DIMENSIONS 

Model: 62(8) * 

Rotor No.: A290-09820T211 

Output type: 1516 

_,G,& H 

I Model I wfv 1 

A (Note 1) 
99.3 .: go2 

(99.0 2 0.02) 1 

I I 
I I 

I E (Note 2) 
I 

70 
(70.5 f 0.005) I 

F 8 
I 

l-57 



5. ROTOR EXTERNAL DIMENSIONS 

Note 1) After press-fitting the rotor to the spindle, apply final-finishing to the outside surface of the rotor and the bearing of 

the spindle shaft. 

The value in parentheses is the dimensions for final finishing. 

Note 2) The dimension of E is the inside diameter of the rotor core. 

Note 3) To mate the shaft and rotor, apply shrink-fitting at 130°C to 180°C above room temperature. 

Note 4) When coolant is used for machining, completely remove moisture from the core after machining. 

Note 5) Balance the rotor by attaching balance rings to the front and rear of the rotor. (See F of the reference figures in 

Chapter II and F of the supplemental report.) 

Reference size of the spindle shaft: 

(The size below is the shaft size when the shaft is shrink-fit into E.) 

4 

--I_ 
Q 

t 

I .6S 

Interference 1 30 to 55 pm 

l-58 



5. ROTOR EXTERNAL DIMENSIONS 

Model: 83 

Rotor No.: A290-0923.T201 

Output type: L517 

(Note 4) (Note 4) 
IMI 1 

/, S 

I Model I B2 I 

A (Note 1) <loo> 

B 96 

C 57 
. 

D (Note 2) 

E (Note 2) 44.86 20.05' 
(45.16 20.008) 

F 46 

G (Note 2) 44.66f0.05 
(44.96kO.008) 

, 1 
H 61 

. 
I N 208 

J 2175012 P 8 

K 1720.1 Q 234 
. 

L 1720.1 R 8 

I M I 13 I S I M4 x PO.5 

l-59 



5. ROTOR 

Note 1) The dimension in < > is for reference. 

Note 2) Final-finishing is required. The dimension in parentheses is for finishing reference. 

Note 3) When inserting the rotor into the shaft, apply shrink-fitting at at least 13OOC above 

Note 4) When coolant is used for machining, completely remove water from the cores. 

Note 5) The grinding tolerance of the inside diameter is assumed to be #0.3. 

EXTERNAL DIMENSIONS 

the room temperature. 

Note 6) Make sure that the portions marked with broken lines do not interfere with other portions, because they are balancing 

areas. 

Reference size at spindle shaft: 

(The size below is a shaft size when E and G are finished with the size in parenthesis above.) 

I .6S I .6S 

4 

B3 

T 45 . 20 + 0.005 
-‘O 

U 45 . 00 + 0.005 
-0 

V 17 2 0.1 

W 216.5 k 0.2 

Interference from 32 to 53 pm 
1 

l-60 



5. ROTOR EXTERNAL DIMENSIONS 

Model: 86 

Rotor No.: A290-0926.T20l 

Output type: L131, L132 

Tote 4) _IM~ * N 
(Note 4) 

- 

Model B6 

1 A(Note1) [ 415> I 

B 

I D (Note 2) 59.3 t 0.05 . 
(59.6 & 0.010) 

I E (Note 2) 59.1 Ik 0.05 
(59.4 k 0.008) 

61 

1 ti (Note 2) 1 
t 0.05 

(59.2 k 0.008) 

I H I 75.6 I 

178 

I J I 18920.2 I P I 8 I 
I K I 20 & 0.1 I Q I 208 I 

I L I 2020.1 I ’ R I 8 I 
I M - lmpp 15 I S ( M4 x PO.5 1 

1-61 



5. ROTOR EXTERNAL DIMENSIONS 

Note 1) The size in < > is a reference size. 

Note 2) The final finishing is required. The size in ( ) is a-reference size. 

Note 3) For insertion into the shaft, shrinkage fitting is required. 

(normal temperature + 130 O& or higher) 

Note 4) For machining with coolant applied, sufficiently dry the moisture between the cores. 

Note 5) Grinding allowance of the inside diameter is assumed to be $0.3. 

Note 6) Do not interfere with the broken line part: it is the balance corrected area. 

Reference size at spindle shaft: 

(The size below is a shaft size when D, E, and G are finished with the size in parenthesis 

above.) 

U I 29 26 + 0.005 . 
-0 - 

I V I 25 * 0.1 I 

I W I 188.5 t 0.2 I 

Interference from 52 to 73 pm 
h 

1-62 



5. ROTOR EXTERNAL DIMENSIONS 

Model: B6 

Rotor No.: A290-0926.T211 

Output type: L131, L132 

(These types differ from Ll33 in the finishing dimension of the outside diameter of 

the rotor.) 

D (Note 2) 
74.4 

(75.2 2 0.01) 

I ’ E (Note 2) 
74 

(750~0.01) 

I -63 



5. ROTOR EXTERNAL DIMENSIONS 

Note 1) After press-fitting the rotor to the spindle, apply final-finishing to the outside surface of the rotor and the bearing of 

the spindle shaft. 

The value in parentheses is the dimension for final finishing. 

Note 2) The dimension of D is the inside diameter of the end rings. The dimension of E is the inside diameter of the rotor 

core. The values in parentheses are the dimensions for finishing. 

Note 3) To mate the shaft and rotor, apply shrink-fitting at 130°C to 180% above room temperature. 

Note 4) When coolant is used for machining, completely remove moisture from the core after machining. 

Note 5) Balance the rotor by attaching balance rings to the front and rear of the rotor. (See F of the reference figures in 

Chapter II and F of the supplemental report.) 

Reference size of the spindle shaft: 

(The size below is the shaft size when the shaft is shrink-fit into E.) 

I .6S 

J 
75 o + 0.06 

. +0.04 

Interference 1 30 to 70 pm 

l-64 



5. ROTOR EXTERNAL DIMENSIONS 

Model: B6 

Rotor No.: A290-0926.T211 

Output type: L133 
. (This type differs from Ll31 and L132 in the finishing dimension of the outside 

diameter of the rotor.) 

_,G, _ H 

C 

D (Note 2) 

76 

74.4 
(75.220.1) 

E (Note 2) 
74 

(75.0+0.01) 

F 5 

G 15 

H 178. 

. I I 208 I 

, 



5. ROTOR EXTERNAL DIMENSIONS 

Note 1) After press-fitting the rotor to the spindle, apply final-finishing to the outside surface of the rotor and the bearing of 

the spindle shaft. 

The value in parentheses is the dimension for final finishing. 

Note 2) The dimension of D is the inside diameter of the end rings. The dimension of E is the inside diameter of the rotor 

core. The values in parentheses are the dimensions for finishing. 

Note 3) To mate the shaft and rotor, apply shrink-fitting at 13OOC to 180°C above room temperature. 

Note 4) When coolant is used for machining, completely remove moisture from the core after machining. 

Note 5) Balance the rotor by attaching balance rings to the front and rear of the rotor. (See F of the reference figures in 

Chapter II and F of the supplemental report.) 

Reference size of the spindle shaft: 

(The size below is the shaft size when the shaft is shrink-fit into E.) 

I .6S 

I 86 

J 
75 o + 0.06 . 

- 0.04 

Interference 1 30 to 70 pm 

l-66 



5. ROTOR EXTERNAL DlMENSlONS 

Model: B8 

Rotor No.: A290009580T201 

Output type: L134, L511, L519, L520 

(Note 4) 

/-- s 

I Model I B8 I 

1 A(Note 1) 1 <115> I 

G (Note 2) 
58.9 2 0.05 
(59.2 t 0.008) 

I H I 75.6 I 
I I I 5 I N I 224 

I J I 248 & 0.2 ‘1 P I 11 

I L I 2OkO.l I R I 8 

S 1 M4 x PO.5 

l-67 



5. ROTOR EXTERNAL DIMENSIONS 

Note 1) The size in < > is a reference size- 

Note 2) The final finishing is required. The size in ( ) is a reference size. 
* 

Note 3) For insertion into the shaft, shrinkage fitting is required. 

(normal temperature + 130 OC or higher) 

Note 4) For machining with coolant applied, sufficiently djl the moisture between the cores. 

Note 5) Grinding allowance of the inside diameter is assumed to be $0.3. 

Note 6) Do not interfere with the broken line part: it is the balance corrected area. (See F of Reference figure in Chapter Jl 

and F of supplementary report.) 

Reference size at spindle shaft: 

(The dimension below is a shaft size when D, E, and G are finished with the size in 

parenthesis above.) 

B8 

T 
+‘0.005 

59.46 - 0 

U + 
59.26 

0.005 
_ 0 

V 25kO.l 

W 247.5k0.2 
I 

Interference 52 to 73 pm 

l-68 



5. ROTOR EXTERNAL DIMENSIONS 

Model: 88 

Rotor No.: A29000958-T213 

Output type: i-511, L520 

_,G, ~ H 
I 

Model I B8 I 

A (Note 1) 
1 14.5+0*2 

. (114.2+O?I%) 

B I 111 I 

C I 76 I 

D (Note 2) 
74.4 

(75.2 2 0.1) 

E (Note 2) 
74 

(75.0 +, 0.01) 

F I 5 I 

G I 15 I 

H I 224 I 
I I 254 I 

1-69 



5. ROTOR EXTERNAL DIMENSIONS 

Note 1) After press-fitting the rotor to the spindle, apply final-finishing to the outside surface of the rotor and the bearing of 

the spindle shaft. 

The value in parentheses is the dimension for final finishing. 

Note 2) The dimension of D is the inside diameter of the end rings. The dimension of E is the inside diameter of the rotor 

core. The values in parentheses are the dimensions for finishing. 

Note 3) To mate the shaft and rotor, apply shrink-fitting at 130 OC to 1 80°C above room temperature. 

Note 4) When coolant is used for machining, completely remove moisture from the core after machining. 

Note 5) Balance the rotor by attaching balance rings to the front and rear of the rotor. (See F of the reference figures in 

Chapter II and F of the supplemental report.) 

Reference size of the spindle shaft: 

(The size below is the shaft size when the shaft is shrink-fit into E.) 

interference 30 to 70 pm 

l-70 



5. ROTOR EXTERNAL DIMENSIONS 

Model: BlO 

Rotor No.: A290-0930-T201 

Output type: L521, L522 

I D (Note 2) 
I 

3Y.3 z v-v3 

(59.6 kO.010 

E (Note 2) 
I 

59.1 kO.05 
(59.4~0.008 

I G (Note 2) 
I 

3U.Y f v.v3 

(59.2ko.008 
L I J 

H 75.6 
9 

I 5 N 278 

I J I 302 k 0.2 I P I ~-~ 11 I 

I K I 2020.1 I Q I 308 

I L I 2020.1 I R I 8 

M 15 S I M4 x PO.5 

I-71 



5. ROTOR EXTERNAL DIMENSIONS 

Note 1) The size in < > is a reference size. 

Note 2) The final finishing is required. The size in ( ) is a reference size. 

Note 3) For insertion into the shaft, shrinkage fitting is required. 

(normal temperature + 130°C or higher) 

Note 4) For machining with coolant applied, sufficiently dly the moisture between the cores. 

Note 5) Grinding allowance of the inside diameter is assumed to be 90-S. 

Note 6) Do not interfere with the broken line part: it is the balance corrected area. (See F of referem figure in Ckqxer 11 

and F of supplementary report.) 

Reference size at spindle shaft: 

(The size below is a shaft size when the D, E, and G are finished with the size in parenthesis 

above.) 

I B10 

T + 0.005 
59.46 - 0 

U + 0.005 
59.26 _ 0 

V - I-- 25 t 0.1 

W I 301.5 2 0.2 

Interference 1 from 52 to 73 pm 

l-72 



5. ROTOR EXTERNAL DIMENSIONS 

Model: 810 

Rotor No.: A290-0930-T21 I 

Output type: L521, l-522 

Model B10 
I 

A (Note 1) 
114.5+;** 

(114.2 2 0.02) 

6 111 

C 76 

D (Note 2) 
74.4 

(75.2 f: 0.1) 

I G I 15 - 

I H I 278 

I I I 308 

l-73 



5. ROTOR EXTERNAL DIMENSIONS 

Note 11 After press-fitting the rotor to the spindle, apply final-finishing to the outside surface of the rotor and the bearing of 

the spindle shaft. 

The value in parentheses is the dimension for final finishing. 

Note 2) The dimension of D is the inside diameter of the end rings. The dimension of E is the inside diameter of the rotor 

core. The values in parentheses are the dimensions for finishing. 

Note 3) To mate the shaft and rotor, apply shrink-fitting at 130°C to 180°C above room temperature. 

Note 4) When coolant is used for machining, completely remove moisture from the core after machining. 

Note 5) Balance the rotor by attaching balance rings to the front and rear of the rotor. (See F of the reference figures in 

Chapter II and F of the supplemental report.) 

Reference size of the spindle shaft: 

(The size below is the shaft size when the shaft is shrink-fit into E.) 

I .6S 

1-74 



5. ROTOR EXTERNAL DIMENSIONS 

Model: B12 

Rotor No.: A290-0932.T20l 

Output type: L523 

Model 1 B12 I 

A(Note1) 1 <160> I 

D (Note 2) 
I 

76.05 k 0.05 
(76.35 2 0.010) I 

E (Note 2) 
I 

75.0 f 0.05 
(76.1 2 0.008) 

G (Note 2) 75.6 2 0.05 
(75.9 k 0.008) I 

H 94 

I 5 N 180 
1 

J 196.5 k 0.2 P 10 

I K I 23.5 4 0.1 I Q I 216 I 

l 

L 23 k 0.1 

M 18 

R 10 

. S M4 x PO.5 

I-75 



5. ROT.OR EXTERNAL DIMENSIONS 

Note 1) The size in angle brackets (c > ) is a reference size. Finishing is completed with a dimensional tolerance of k 0.02. 

Note 2) Apply final-finishing. The value in parentheses is a reference dimension for final finishing. 

Note 3) To mate the shaft and rotor, apply shrink-fitting at 130°C to 1 80°C above room temperature. 

Note 4) When coolant is used for machining, completely remove moisture from the core after machining. 

Note 5) Grinding allowance of the inside diameter is assumed to be $0.3. 

Note 6) The dashed line indicates the balance correction areas of the rotor; an object such as a weight is attached to the 

rotor in this area. So; be careful not to allow any other parts to interfere with the area indicated by the dashed line. 

For balancing the spindle, see F of the reference figures in Chapter II and F of the supplemental report. 

Referenoe size at spindle shaft: 

(The size below is the shaft size when D, E, and G are finished according to the values in 

parentheses above.) 

r I E312 I 

+ 0.005 
76.18 -0 

I U I + 0.005 
75.98 _ 0 I 

r V I 28 k 0.1 

r w I 196.5 t 0.2 I 

Interference 1 from 72 to 93 pm 1 

1-76 



5. ROTOR EXTERNAL DIMENS!ONS 

Model: B12 

Rotor No.: A290-0932.T203 

Output type: L524 

(Note 4) . . _ . (Note 4) 

N /+- 5 ’ 

Model 
. 

B12 

1 A(Notel) 1 <160>1 

I D (Note 2) I 
76.05 k 0.05 

. r (76.35 +I 0.010) I 

I E (Note 2) 75.8 z!I 0.05 
(76.1 2 0.008) I 

F 77 

u pore 2) 1 (75.92 0.008) 1 

t-i 

I 

J 

94 

5 N 

196.5kO.2 ’ P 

180 

10 

K 23.5 k 0.1 Q 216 
, 4 

I L I 23 f: 0.1 I R I 10 I 

M 18 S M4 x PO.5 

l-77 



5. ROTOR EXTERNAL DIMENSIONS 

Note 1) The size in angle brackets ( < > ) is a reference size. Finishing is completed with a dimensional tolerance of + 0.02. 

Note 2) Apply final-finishing. The value in parentheses is a reference dimension for final finishing. 

Note 3) To mate the shaft and rotor, apply shrink-fitting at 130 OC to 180°C above room temperature. 

Note 4) When coolant is used for machining, completely remove moisture from the core after machining. 

Note 5) Grinding allowance of the inside diameter is assumed to be $0.3. 

Note 6) The dashed line indicates the balance correction areas of the rotor; an object such as a weight is attached to the 

rotor in this area So, be careful not to allow any other parts to interfere with the area indicated by the dashed line. 

For balancing the spindle, see F of the reference figures in Chapter II and F of the supplemental report. 

Reference size at spindle shaft: 

(The size below is the shaft size when 0, E, and G are finished according to the values in 

parentheses above.) 

I .6S I .6S 

B12 

T + 0.005 
76.18 -0 

U + 0.005 
75.98 _ 0 

I V I 28fO.l I 

I w I 196.5 k 0.2 I 

1 Interference 1 from 72 to 93 ,un 1 

l-78 



5. ROTOR EXTERNAL DiMENSIONS 

Model: B12 

Rotor No.: A290-09320T212 

Output type: L524 

G 
_;D14 . - 

I 

I C (Note 2) 
60.1 

(75 2 0.01) 

H 

I (Note 2) 

18 

71.5 
(75.5) 

J (Note 2) 61.5 
(75.5) 

, 
1 K (Note 2) 1 22 (18) 1 

1 L (Note 2) 1 224 (216) 1 

l-79 



5. ROTOR EXTERNAL DIMENSIONS 

Note 1) After press-fitting the rotor to the spindle, apply final-finishing to the outside surface of the rotor and the bearing of 

the spindle shaft. 

The value in parentheses is the dimension for final finishing. 

Note 2) The values in parentheses are the dimensions for finishing. 

Note 3) To mate the shaft and rotor, apply shrink-fitting at 130°C to 1 80°C above room temperature. 

Note 4) When coolant is used for machining, completely remove moisture from the core after machining. 

Note 5) Balance the rotor by attaching balance rings to the front and rear of the rotor. (See F of the reference figures in 

Chapter II and F of the supplemental report.) 

Reference size of the spindle shaft: 

(The size below is the shaft size when the shaft is shrink-fit into C.) 

I .6S 

I 812 

M I 75.04 2 0.01 

interference I from 20 to 60 pm 

l-80 



5. ROTOR EXTERNAL DiMENSlONS 

Model: 615 

Rotor No.: A290-0935-T201 

Output type: L135 

(Note 4) 

kIMI< 
(Note 4) 

l-7 S 

I Model I B15 I 

1 A(Note 1) 1 <160> I 

I B I 155 I 
I C I 100 I 

D (Note 2, 
76.05 f. 0.05 

(76.35 t 0.010) 

G (Note 2) 
75.6 rt 0.05 
(75.9 i: 0.008) 

5 180 

J 1 196.5f0.2 1 P 1 

I ~~~ K I 23.520.1 1 Q I 216 I 

I L I 23 2 0.1 I R I 10 I 
M 18 S 1 M4 x PO.5 1 

l-81 



5. ROTOR EXTERNAL DIMENSIONS 

Note 1) The size in angle brackets (< > ) is a reference size. Finishing is completed with a dimensional tolerance of & 0.02. 

Note 2) Apply final-finishing, The value in parentheses is a reference dimension for finishing. 

Note 3) When inserting the rotor into the shaft, apply shrink-fitting at least 1 30°C above the room temperature. 

Note 4) When coolant is used for machining, completely remove water from the cores. 

Note 5) The grinding tolerance of the inside diameter is assumed to be $0.3. 

Note 6) Make sure that the portions marked with broken lines do not interfere with other portions, because they are balancing 

areas. 

- ~~~ ~~ ~ 

Reference size at spindle shaft: 

(The size below is a shaft size when D, E, and G are finished with the size in parenthesis 

above.) 

c 

B15 

T + 0.005 
76.18 -0 

I 
U + 

75.98 
0.005 

_ 0 

V 28 i: 0.1 

W * 196.5 f 0.2 

Interference from 72 to 93 pm 
. 

l-882 



5. ROTOR EXTERNAL DIMENSIONS 

Model: B17 

Rotor No.: A290-0937-T201 

Output type: L525 

I Model I B17 

1 A(Note1) 1 <132> 

I B I 128 

I C I 73 

D (Note 2) 59.4 Ii 0.05 
(59.6 2 0.010) 

E (Note 2) 59.2 2 0.05 
(59.6 k 0.008) 

I F I 61 

G (Note 2) 59.0 +, 0.05 
(59.2 t 0.008) 

I H I 75 

I I 5 I N I 224 

J I 24820.2 I P I 11 

K I 2020.1 ’ I Q I 254 

L I 20 t 0.1 I R I 8 

M 15 S I M4 x PO.5 

1-83 



5. ROTOR EXTERNAL DIMENSIONS 

Note 1) The size in < > is a reference size. Finishing is completed with a dimensional tolerance of 2 0.02. 

Note 2) The final finishing is required. The size in ( ) is a reference size. 

Note 3) For insertion into the shaft, shrinkage fitting is required. 

(normal temperature + 130°C or higher) 

Note 4) For machining with coolant applied, sufficiently dry the moisture between the cores. 

Note 5) Grinding allowance of the inside diameter is assumed to be $0.3. 

Note 6) Do not interfere with the broken line part: it is the balance corrected area. 

Reference size at spindle shaft: 

(The size below is a shaft size when D, E, and G are finished with the size in parenthesis 

above.) 

To transmit motor torque sufficiently, the control for interference is required. 

817 

T 
+ 0.005 

59.46 _ 0 

U 
+ 0.005 

59.26 _ 0 

I V I 25 2 0.1 I 

I W I 247.5 & 0.2 I 

1 Interference 1 from 52 to 73 pm 1 

l-84 



5. ROTOR EXTERNAL DIMENSIONS 

Model: B17 

Rotor No.: A290-0937-T211 

Output type: L525 

_G_ H . 
I 

Model I B17 I 

A (Note 1) 

B I 128 I 

D (Note 2) 
74.4 

(75.2 +, 0.1) 

E (Note 2) 

Ii I 224 I 

I I 254 I 

1-85 



5. ROTOR EXTERNAL DIMENSIONS 

Note 1) After press-fitting the rotor to the spindle, apply final-finishing to the outside surface of the rotor and the bearing of 

the spindle shaft. 

The value in parentheses is the dimension for final finishing. 

Note 2) The dimension of D is the inside diameter of the end rings. The dimension of E is the inside diameter of the rotor 

core. The values in parentheses are the dimensions for finishing. 

Note 3) To mate the shaft and rotor, apply shrink-fitting at 130°C to 18O*C above room temperature. 

Note 4) When coolant is used for machining, completely remove moisture from the core after machining. 

Note 5) Balance the rotor by attaching balance rings to the front and rear of the rotor. (See F of the reference figures in 

Chapter II and F of the supplemental report.) 

Reference size of the spindle shaft: 

(The size below is the shaft size when the shaft is shrink-fit into E.) 

B17 

J 75 o + 0.06 . 
- 0.04 

1 Interference 1 30 to 70 pm 1 

I-86 



5. ROTOR EXTERNAL DiMENSlONS 

Model: Bli’ 

Rotor No.: A290-093%T221 

Output type: L525 

P*I _ 
I - 

I Model I B17 I 

C I 73.5 I 
+o 

D (Note 2) 
66.7-0.3 

(67.0 :; o()J . 

E (Note 2) 
65 ::a 

(65.3 +gb& ’ . 
, M 15 

F 65.5 
N 224 

G (Note 2) 64.7 & 0.1 
(65 + - 0.023 ) P 11 

0.015 b 
72.7 t 0.05 Q 254 

H (Note 2) 
. 

(73 + -0 0.03 ) R 33 
, 

I 101 S 21 

J 231 2 0.2 8-M6 
r 

K 20 t 0.1 T Depth 12 

L 20 iI 0.1 Equally spaced on 089 
c . 

l-87 



5. ROTOR EXTERNAL DIMENSIONS 

Note 1) The size in angle brackets ( < > ) is a reference size. Finishing is completed with a dimensional tolerance of + 0.02. 

Note 2) Apply final-finishing. The value in parentheses is a reference dimension for finishing. , 

Note 3) The locking assembly method is used for joining the rotor with the shaft. 

Note 4) When coolant is used for machining, completely remove moisture from the core after machining. 

Note 5) Grinding ‘allowance of the inside diameter is assumed to be $0.3. 

Note 6) The dashed line indicates the balance correction area of the rotor. Be careful not to allow any other parts to interfere 

with the area indicated by the dashed line. 

Note 7) The thrust flange and locking assembly should be prepared. 

Reference size of the spindle shaft: 

(The size below is the shaft size when D, E, and G are finished according to the values in 

parentheses above.) 

I I B17 b 

T 

W I 263 or more 

l-88 



5. ROTOR EXTERNAL DIMENSIONS 

Model: 826 

Rotor No.: A290-0946-T201 

Output type: 1527, 1528 

(Note 4) 

/- c 

/ PI1 

I Model I B26 

[ A(Notel) 1 ~160s 

E (Note 2) 
71.9 zk 0.05 
(72.1 k 0.008) 

I 

F 73 

G (Note 2) 71.6 k 0.05 
(71.8 f 0.008) . 

H 94 

I 5 N 270 

J 296 k 0.2 P 10 

K 22kO.l Q 306 

L 22 4 0.1 R 10 

’ M 18 S M4 x PO.5 
* 

l-89 



5. ROTOR EXTERNAL DIMENSIONS 

Note 1) The size in < > is a reference size. 

Finishing is completed with a dimensional tolerance of ,+ 0.03. 

Note 2) The final finishing is required. The size in ( > is a reference size. 

Note 3) For insertion into the shaft, shrinkage fitting is required. 

(normal temperature min. 130°C and max. 180°C .) 

Note 4) For machining with coolant applied, sufficiently dry the moisture between the cores. 

Note 5) Grinding allowance of the inside diameter is assumed to be $0.2. 

Note 6) Do not interfere with the broken line part: it is the balance corrected area. 

Reference size at spindle shaft: 

(The size below is the shaft size when D, E, and G are finished with the size in parentheses 

above.) 

I 826 

T + 0.005 
72.10 -0 

U + 0.005 
71.88 -0 

V I 27 t 0.1 

w I 295.5 k 0.2 

Interference 1 from 72 to93 pm 

l-90 



5. ROTOR EXTERNAL DIMENSIONS 

Model: 826 

Rotor No.: A290-0946.T21 I 

Output type: L527, L528 

_G H > 
e 

I Model I B26 I 

A (Note 1) 159.2 ” is2 
(158.8 5 0.03) 

I B I 155 I 

I C I ~ ~ 102.4 1 

I-91 



5. ROTOR EXTERNAL DIMENSIONS 

Note 1) After press-fitting the rotor to the spindle, apply final-finishing 

the spindle shaft. 

The value in parentheses is the dimension for final finishing. 

to the outside surface of the rotor and the bearing of 

Note 2) The dimension of 

core. The values 

Note 3) To mate the shafl 

D is the inside diameter of the end rings. The dimension of E is the inside diameter of the rotor 

in parentheses are the dimensions for finishing. 

and rotor, apply shrink-fitting at 1 30°C to 180°C above room temperature. 

Note 4) When coolant is used for machining, compietely remove moisture from the core after machining. 

Note 5) Balance the rotor by attaching balance rings to the front and rear of the rotor. (See F of the reference figures in 

Chapter II and F of the supplemental report.) 

Reference size at spindle shaft: 

(The size below is the shaft size when the shaft is shrink-fit into E.) 

I .6S 

I B12 

J I 
95 0 + 0.03 . - 0.02 

Interference 1 from 30 to 60 pm 
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5. ROTOR EXTERNAL DIMENSIONS 

Model: B26 

Rotor No.: A290-0946-T221 

Output type: i-526, L535 

(Note 4) 

Model I 826 I 

A(Note 1) 1 , <160> 1 

D (Note 2) 
I 

83.8 2 0.05 
(84.1 f 0.010) I 

E (Note 2) 83.6 2 0.05 
(83.9 f 0.008) 

F 85 

G (Note 2) 83.3 t 0.05 
(83.6 2 0.008) 

H 103 

I 5 N 270 

. J 291 kO.2 P IO 

K 27 t 0.1 Q 306 

L 27 ,+ 0.1 R 10 

M 18 S M4 x PO.5 
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5. ROTOR EXTERNAL OiMENSlONS 

Note 1) The dimension in < > is for reference. 

Note 2) Apply final-finishing. The dimension in parentheses are references for finishing. 

Note 3) When inserting the rotor into the shaft, apply shrink-fitting at least 130°C above the room temperature. 

Note 4) When coolant is used for machining, completely remove water from the cores. 

Note 5) The grinding tolerance of the inside diameter is assumed to be $0.3. 

Note 6) Make sure that the portions marked with broken lines do not interfere with other portions, because they are balancing 

areas. 

Reference size at spindle shaft: 

(The size below is a shaft size when D, E, and G are finished with the size in parenthesis 

above .) 

To transmit motor torque sufficiently, the control for reference is required. 

B26 

r- V 7 32 t 0.1 I 

W 

Interference 

290.5 Ik 0.2 
i 

from 62 to 83 pm 
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5. ROTOREXTERNALDIMENSIONS 

Model: B28 

Rotor No.: A290-0960-T221 

Output type: L529 

(Note 4) 

Model I B28 I 

A(Note 1) 1 aso> .I 

B I 185 I 

C I 126.5 1 

D (Note 2) 
I 

103.8 20.05 
(104.1 2 0.01) 

E (Note 2) 103.6f0.05 
(103.9 50.008) 

I G (Note 2) 
103.3 20.05 
(103.6 4 0.008) 

I H I 126 I 

I K I 31 20.1 I Q I -- 246 

I M I 18 I S 1 M4 x PO.5 

I -95 



5. ROTOR EXTERNAL DIMENSIONS 

Note 1) The dimension in < > is for reference. 

Note 2) Apply final-finishing. The dimensions in parentheses are references for finishing. 

Note 3) When inserting the rotor into the shaft, apply shrink-fitting at least 130°C above the room temperature. 

Note 4) When coolant is used for machining, completely remove water from the cores. 

Note 5) The grinding tolerance of the inside diameter is assumed to be $0.3. 

Note 6) Make sure that the portions marked with broken lines do not interfere with other portions, because they are balancing 

areas. 

Reference size at spindle shaft: 

(The size below is a shaft size when E and G are finished with the size in parenthesis above.) 

’ 
, 

828 

T 103.99 + 0.005 
_ 0 

U 103.69 + 0.005 _. 

V 36k0.1 

w . 221.5 & 0.2 

Interference from 82 to 103 pm 
c . 
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5. ROTOR EXTERNAL DIMENSIONS 

Model: B28 

Rotor No.: A290-0960-T201 

Output type: L530, L531 

Model B28 

A (Note 1) 490> 

I B I 185 -7 

G (Note 2) ( ~.36%J 

H 126 

I 5 N 210 

J 226 20.1 P 16 

K 27iO.l a 246 

L 2750.1 R 16 

I M I 18 I S I M4 x PO.5 
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5. ROTOR EXTERNAL DIMENSIONS 

Note 1) The size in < > is a reference size. 

Note 2) The final finishing is required. The size in ( ) is a reference size. 

Note 3) * For insertion into the shaft, shrinkage fitting is required. 

(normal temperature + 130 O C or higher) 

Note 4) For machining with coolant applied, sufficiently dry the moisture between the cores. 

Note 5) Grinding allowance of the inside diameter is assumed to be $0.3. 

Note 6) Do not interfere with the broken line part: it is the balance corrected area. 

Reference size at spindle shaft: 

(The size below is a shaft size when D, E, and G are finished with the size in parenthesis 

above.) 

I I 828 

T 
--I 

+ 0.005 
93.97 _ 0 

U 93 67 + 0.005 . 
-0 

I V I 32 5 0.1 

I W I 225.5 k 0.2 

I ~~~~~-~~ -~ Interference [ from 62 to 83 pm 
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5. ROTOR EXTERNAL DIMENSIONS 

Model: B35 

Rotor No.: A290009659T201 

Output type: l-532 

(Note 4) M  

-Y--* 

Model 

A (Note 1) ago> 
, 

B 
L 

C 

D (Note 2) 

E (Note 2) 93.6 t 0.05 
(93.9 2 0.008) 

F 

G (Note 2) 93.3 * 0.05 
(93.6 2 0.008) 

H 126 

I 5 

3 376 k 0.1 

K 27k0.1 

L 27zkO.l 

M 18 

. 
360 

16 

396 . 

16 
1 

M4 x PO.5 
4 
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5. ROTOR EXTERNAL DIMENSIONS 

Note 1) The size in C > is a reference size. 

Note 2) The final finishing is required. The size in ( ) is a reference size. 

Note 3) For insertion into the shaft, shrinkage fitting is required. 

(normal temperature + 130°C or higher) 

Note 4) For machining with coolant applied, sufficiently dry the moisture between the cores. 

Note 5) Grinding allowance of the inside diameter is assumed to be $0.3. 

Note 6) Do not interfere with the broken line part: it is the balance corrected area. 

Reference size at spindle shaft: 

(The size below is a shaft size when D, E, and G are finished with the size in parenthesis 

above.) 

interference from 62 to 83 pm 
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5. ROTOR EXTERNAL DIMENSIONS 

Model: B35 

Rotor No.: A290009659T211 

Output type: L532 
. 

G 
D 

(Note 3) 

(Note 3) --c- 
/- 

I B I 183 I 

r------E I 360 I 

r H I 80 I 
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5. ROTOR EXTERNAL DIMENSIONS 

Note 1) After press-fitting, apply finishing to +A according to the dimension in parentheses. 

Note 2) When the outside diameter of the sleeve is as indicated below, the interference is about 20~ for the core inside 

diameter to transfer the specified torque. Machining is not applied to #C. To mate the sleeve and rotor, apply 

shrink-fitting at 130°C or more above room temperature. 

Note 3) After press-fitting the sleeve, use a mandrel, for example, to make a two-side correction at the balance areas (areas 

indicated by dashed lines) whose sizes are defined by F and H.) 

Target: 0.6 gr x 5.2 = 2.65 gr.cm 

Reference size of the spindle shaft: 

(The size below is a reference shaft size when the shaft is shrink-fit into C.) 
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5. ROTOR EXTERNAL DIMENSIONS 

Model: 840 

Rotor No.: A29000970-T201 

Output type: L138 

(Note 6) 

I Model ’ I B40 I 

1 A(Notel) 1 <210> I 

I F I 125.5 I 

. 

0 0 I 0 + 
0 0 I 0 0 

/ X 

I J I 233 2 0.2 I Q I 250 
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5. ROTOR EXTERNAL DIMENSIONS 

Note 1) The size in angle brackets (< > ) is a reference size. Finishing is completed 

Note 2) Apply final-finishing. The value in parentheses is the reference dimension for 

Note 3) The locking assembly method is used for joining the rotor with the shaft. 

with a dimensional tolerance of ? 0.03. 

final finishing. 

Note 4) When coolant is used for machining, completely remove moisture from the core after machining. 

Note 5) Grinding allowance of the inside diameter is assumed to be $0.3. 

Note 6) The dashed line indicates the balance correction areas of the rotor; an object such as a weight is attached to the 

rotor in this area. So, be careful not to allow any other parts to interfere with the area indicated by the dashed line. 

Note 7) The thrust flange and locking assembly should be prepared. 

Reference size at spindle shaft: 

(The size below is a shaft size when D, E, and G are finished with the size in parenthesis 

above.) 

I I B40 

127.075 +_;Oo5 

U 125+* 
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5. ROTOR EXTERNAL DIMENSIONS 

Model: B45(8) 

Rotor No.: A290009880T221 

Output type: L533 

0 0 

: 

0 

+ 

0 0 

: 

0 0 

Model B45 

A (Note 1) <210> 
I 

B 204 

C 146 

+o D (Note 2) 126.7 - o.2 

(127.075 + ;_oo5) 

+o 
E (Note 2) ‘25 -0.2 

w-4 ‘8 o&) 

F 125.5’ 

- G (Note 2) 124.7 & 0.05 

(125H6 :;=025) _ 

138.7 f: 0.05 (139H7 :ggo4) 

177 

305 +, 0.2 

30 Ik 0.1 

20 t 0.1 

21 
208 

- 

P 15 

Q 322 

R 25 

S 44 

1 O-M8 
X Depth 18, 

Equally spaced on #I58 
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5. ROTOR EXTERNAL DIMENSIONS 

Note 1) The dimension in < > is for reference. Finishing is completed with a dimensional tolerance of + 0.03. . 
Note 2) Apply finai-finishing. The dimensions’ in parentheses are references for finishing. 

Note 3) A span ring is used to connect the rotor with the shaft. 

Note 4) When coolant is used for machining, completely remove water from the cores. 

Note 5) The grinding tolerance of the inside diameter is assumed to be $0.3. 

Note 6) The dashed line indicates the balance correction areas of the rotor; an object such as a weight is attached to the 

rotor in this area. So, be careful not to allow any other parts to interfere with the area indicated by the dashed line. 

Note 7) The thrust flange and locking assembly should be prepared. 

Reference size at spindle shaft: 

(The size below is a shaft size when D, E, and G are finished with the size in parenthesis 

above.) 

B40 
t 

T 127.075 1; oo5 
. 

U 125 +O 

V 20 or more 

w 263.or more 
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5. ROTOR EXTERNAL DIMENSIONS 

Model: B50 

Rotor No.: A290-0973.T211 

Output type: L534 

. - % H 

(Note 3) --c El, F 

12-M5 
t Tapped hole depth 21 

(Note 3) 

f- 
Equally spaced on 0120 (bott 

. _ 

Model 

A (Note 1) 

B 

\( \ 8 t 
B50 

208.8 _+ ;-’ 
(208.4 t 0.03) 

204 

C (Note 2) 80.1 (core inside diameter) 
(82.0 20.01) I 

D - 80.2 
(82.5 2 0.1) 

E 21 

F 350 

G 15 

1 sides) 
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5. ROTOR EXTERNAL DIMENSIONS 

Note 1) After press-fitting, apply finishing to #A, &, and #D according to the dimensions in parentheses. 

Note 2) When the outside diameter of the spindle shaft is as indicated below, the interference is about 70~ to 95~ for the 

core inside diameter to transfer the specified torque. Machining is not applied to +C. To mate the sleeve and the 

rotor, apply shrink-fitting at 150°C to 180 OC above room temperature. 

Note 3) After press-fitting the sleeve, use a mandrel, for example, to make a two-side correction at the balance areas 

(dashed areas) whose sizes are defined by F and H. 

Target: 0.5 gr x 6.0 = 3.0 gr.cm 

Reference size of the spindle shaft: 

(The size below is a reference size when the sleeve is press-fit to C.) 

I B50 

J 82 08 + 0.005 . -0 

Interference I 70 to 95 pm 
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6. STATOR EXTERNAL DMENSIONS 

6. STATOR EXTERNAL DIMENSIONS 

6.1 Standard 

LL L 0 ,-l-_L 
R5 or more(*5) 

,ing / .iance I 

Reference Assembly Drawing 1 Reference Assembly Drawing 2 

Model B0.3 B6 I B6 I 88 I B15 I B0.5 1 B-I B1.5 1 B2 

I Stator drawing No. 
(A290-) 

0953- 
T1l3 

0955- I 0921- 
T113 T113 

0951- I 0922- 
T113 T113 

0926- I 0926- I 095s I 0935- 
T113 T114 T113 T113 I 

I Output type L127 L113 
L128 I L129 L130 [ L120 L131 

L132 I 
L133 

I 
L134 

I 
L135 

I 
180+0.01 f 180+0.01 1 18Ot:o.ol 1 240~0.02 1 

67 180 1 180 1 226 1 182 1 108 120 

., (75) (115) (115) (115) (160) , 
167+0 167+0 167+0 216+0 

167+0 167+0 167+0 216+0 

84+0 84+0 1 112+0 

142+0 

101-O 

101-o 

84+0 

50-O 

50-O 

118-o 1 118-o 1 118-O I 163-o I 76-o 

76-o 118-o 1 118-o 1 118-O I 163-O I 
32+0 38’0 1 44+0 57+0 1 62’0 1 57+” 1 69+0 1 

25+0 35+0 1 42+0 52+O 1 52+0 1 52+0 1 58+0 I 
2000 I 2000 2000 I 2000 I 2000 I 2000 I 

I Power line cross- 
sectional area (mm2) 

2.0 2.0 I 2.0 5.5 I 3.5 
I 

3.5 I 5.5 I 
I Number of power 
lines 

Power line diameter 

Power line crimp 
terminal 

3 3 I 6 
I 

6 
I 

6 I 3 I 3 

4 4 I 4 4 I 4 6 I 5 I 5 I 6 I 

M4 M4 I M5 I M5 M6 
I 

M8 
I 

M6 
I 

M8 I 
T-t+- 0 I 0 I 0 I 0 0 

20 

30 

About 10 
to 15 

About 10 
to 15 

About 
3 to 5 

3 or more 

20 or 
1 more 

40 or 
more 

10 to 15 

1 0 

30 I 40 I 40 I 50 
30 I 30 30 I 30 40 I 50 I 50 I 60 

About 10 About 10 
to 15 I to 15 

About 10 About 10 
to 15 to 15 

, About 10 About-1 0 
to 15 to 15 

About 3 to About 3 
5 to 5 

About 20 I About 10 I About 10 
to 25 to 15 to 15 

I About 20 
to 25 

I R2 
About 10 About 10 

to 15 to 15 

About About 3 
3 to 5 to 5 

About 25 I About 20 I About 20 
to 30 to 25 to 25 

I About 25 to 30 

About 3 I About 3 I About 3 I About 3 
to 5 to 5 to 5 to 5 

3 or more 3 or more 3 or more 3 or more 3 or more I 3 or more I 3 or more I 3 or more 

20 or 
more 

20 or 
more 

20 or 
more 

’ 20 or 
I more 

20 or I 20 or I 20 or 
more more more I 20 or 

more 

40 or 
more 

1 40 or 
j more 

40 or 
more 

50 or I 60 or I 60 or 
more more more I 70 or 

more 
40 or 
more 

10 to 15 10 to 15 ; 1oto15 10 to 15 1 10 to 15 I 10 to 15 I10 to 15 I 10 to20 Interference (pm)(*7) 

Method of 
connectionP10) 

0 al I @ . I @ I G9 0 0 
I 

I O 1 
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6. STATOR EXTERNAL DIMENSIONS 

*I) 

*21 

*31 

*41 

9 

*61 

*7) 

*a) 

9 

“10) 

RI represents the minimum radius of a power line bent at a right angle. 

Y, 2, and R3 represent a recommended outlet at position X. To protect a power line at the outlet, an insulating material 

such as rubber should be attached to the hatched areas as shown in Reference Assembly Drawings 1 and 2. 

A tolerance of 2 0.01 (0.02, 0.03) represents a machining dimension. The core is laminated, and a distortion of about 0.1 

may occur in subsequent processes which include winding. However, a tolerance of r: 0.01 (0.02, 0.03) is allowable for 

shrink-fitting dimensions. 

A power line or thermal lead wire, if too long, may be cut to a usable length. The cross-sectional area of thermal lead 

wire is (0.3 mm* x 2 wires). A round crimp terminal for M4 is attached to the tip of a thermal lead wire. 

A corner radius of R5 or more must be provided at the edges of a power line outlet to prevent the power line from being 

damaged. 

A clearance of at least 3 mm must be provided between the stator coil ends and internal surface of the housing. 

The interferences indicated here are applicable to the stators and housings when the housings are made of steel. 

The coil ends must not be damaged or deformed. 

To prevent the stator from being eccentric, the inside diameter of the housing must not be eccentric more than 0.05 with 

respect to the spindle shaft. 

Seven power line connection methods are available as indicated in the table below. 

Speed 
Method range Marking Connection method 

switching 

Not 
provided 

Not 
provided 

U, V, W 
Connect power lines U, V, and W to U, V, and W of 
the amplifier. 

Ul, v19 W 
Connect power lines U 1, VI, and WI to U, V, and W 

W2P v29 W2) 
of the amplifier. Insulate lJ2, V2, and W2 and leave 
them disconnected. 

6 
Not 

provided 
U2, v2, w2 

Connect power lines lJ2, 4, and W2 to U, V, and W 

(Ul9 VlP W 
of the amplifier. Insulate U1, VI, and WI and leave 
them disconnected. 

Not U, V, W 
provided X9 Y, Z 

Connect power lines U, V, and W to Z, X, Y, 
respectively, then connect U, V, and W to U, V, and 
W of the amplifier. 

Not 
provided 

Provided 

U, V, W 
X, Y, Z 

Ul, VlI Wl 

U29 V2, w2 

Short-circuit power lines X, Y, and Z. Then connect 
U, V, and W to U, V, and W of the amplifier. 

For low-speed output, make connections according 
to Q; for high-speed output make connections 
according to 0. [Y-Y (star-star) connection] 

Provided U, V, W 
X, Y, Z 

For low-speed output, make connections according 
to 6); for high-speed output make connections 
according to @. [Y-A(star-delta) connection] 
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6. STATOR EXTERNAL DIMENSIONS 

6.2 Speed Range Switching (B2 to B12) 

I_& ~,I+ 
L R5 or more(*5) 

9 

Reference Assembly Drawing 1 . Reference Assembly Drawing 2 

I Model 62 B3 68 B8 810 812 B12 

0923- 0958- 09580 0930- 0932- 0932- 
T113 Till 7115 Till Tl99 7114 I Stator drawing No. 

(A2904 
0982- 0922- 
T113 T198 

I Outljut type L516 L515 
I 

L520 
I 

L521 
I-522 I 

L523 
I 

l-524 

146 to.01 

110 

ww 
l42+0 

142+0 

1562 0.01 

110 210 226 226 280 182 182 

(100) (115) (115) (115) (160) (160) 
147+0 167+0 174+0 176+0 227+" 227+0 

(100) 
142+0 

1 Do 142+0 147+0 167+0 174+0 176+0 227+0 227+0 

100-o 118-O 118-o 118-o 162-o 162-O 

100-O 118-O 118-O 118-o 162-o 162-o 

49+0 67+0 63+0 1 62+0 70+0 1 80+0 

I d, 100-O 101-O 

100-O 101-O 

49+0 49+0 

42+o I L= 42+0 42+0 1 62+0 1 52+0 1 57+o l 62+o I 67+o 

2000 2000 ZOO0 I 2000 I 2000 l 2000 I 2000 I 1500 

3.5 3.5 5.5 8.0 14 14 5.5 22 

6 6 6 6 6 6 

lsectional area (mm21 

Number of poier 
, 

6 6 
Iiines 

’ IPower line diameter 5 s 6 16 18 18 ! 6 I 10 

I Power line crimp 
terminal 

M6 M5 M6 I M6 I 
M8 

I M8 I M6 I M8 
I 

0 
40 

yi- 

1 About 10 
; to15 

1 About 20 
’ to 25 

!About3 
1 to5 

’ 3 or more i ’ 
’ 20 or 

more 

0 0 I 0 t 0 I’0 I 0 t 0 
40 50 t 60 t 70 t 70 I 50 t 80 

86 60 70 80 60 90 
Abut20 About25 About 30 About30 About20 About 35 
to 25 to 30 to 35 to 35 to 25 to 40 

50 

About 10 
to 15. 

About 20 
to 25 

About 3 
to 5 

~ Abut 25 I About 25 I About 30 I About 30 I About 25 About 35 
1 to30 to 30 to 35 to 35 to 30 

I 
to 40 

About 3 About 3 About 3 About 3 About 3 About 3 
to 5 

I 
to 5 

I 
to 5 

I 
to 5 

I 
to 5 

I 
to 5 

3 or more / 3 or more 3 or more 3 or more 3 or more 3 or more 3 or more 

) 20 or 25 or 30 or 30 or 20 or 40 or 
more more more more more more 

20 or 
more 

60 or 
more 

70 or 80 or .90 or 90 or 70 or 100 or 
more more more more more more 

, lot015 10to15 1oto15 10to15 11oto20 lot020 
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6. STATOREXTERNALDIMENSIONS 

V 

*2) 

*3) 

*4 

*51 

*6) 

7) 

*8) 

*91 

RI represents the minimum radius of a power line bent at a right angle. 

Y, Z, and R, represent a recommended outlet at position X. To protect a power line at the outlet, an insulating material 

such as rubber should be attached to the hatched areas as shown in Reference Assembly Drawings 1 and 2. 

A tolerance of + 0.01 (0.02, 0.03) represents a machining dimension. The core is laminated, and a distortion of about 0.1 

may occur in subsequent processes which include winding. However, a tolerance of ? 0.01 (0.02, 0.03) is allowable for 

shrink-fitting dimensions. 

A power line or thermal lead wire, if too long, may be cut to a usable length. The cross-sectional area of thermal lead 

wire is (0.3 mm2 x 2 wires). A round crimp terminal for M4 is attached to the tip of a thermal lead wire. 

A corner radius of R5 or more must be provided at the edges of a power line outlet to prevent the power line from being 

damaged. 

A clearance of at least 3 mm must be provided between the stator coil ends and internal surface of the housing. 

The interferences indicated here are applicable to the stators and housings when the housings are made of steei. 

The coil ends must not be damaged or deformed. 

To prevent the stator from being eccentric, the inside diameter of the housing must not be eccentric more than 0.05 with 

respect to the spindle shaft. 

*IO) Seven power line connection methods are available as indicated in the table below. 

Speed 
range 

switching 

Not 
provided 

Not 
provided 

Not 
provided 

Not 
provided 

Not 
provided 

Provided 

Provided 

Marking Connection method 

u, v, w Connect power lines U, V, and W to U, V, and W of 
the amplifier. 

Ul, Vl, W 
Connect power lines U1, VI, and WI to U, V, and W 

0J2) V2Y W2) 
of the amplifier. Insulate U2, V2, and W2 and leave 
them disconnected. 

U2r v2, w2 
Connect power lines U2, V2, and W2 to U, V, and W 

(Ul, v19 w 
of the amplifier. Insulate U1, VI, and Wl and leave 
them disconnected. l 

u, v, w 
X, Y, 2 

Connect power lines U, V, and W to 2, X, Y, 
respectively, then connect U, V, and W to U, V, and 
W of the amplifier. 

. u,v,w Short-circuit power lines X, Y, and 2. Then connect 
X, Y, 2 U, V, and W to U, V, and W of the amplifier. 

For low-speed output, make connections according 

UI, VI, Wl to a; for high-speed output [Y-Y (star-star) 

u29 v2, w2 connection], make connections according to 0. [Y- 
Y (star-star) connection] 

u, v, w 
X, Y, 2 

For low-speed output, make connections according 
to 6); for high-speed output make connections 
according to @. [Y-A (star-delta) connection] 
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6. STATOR EXTERNAL DIMENSIONS 

6.3 Speed Range Switching (Bl? to 845) 

LJ_ 3 L 
I 

0 _&+ 
R5 or more(*5) 

7 

Reference Assembly Drawing 1 Reference Assembly Drawing 2 

Model I B17 1 B26 1 828 1 B28 1 835 I B45 I 
Statot drawing No. 0937- 0946- 0960- 0960- 0965- 0988- 

(A290-) 
I 

Till 
I 

T113 
I 

TllO 
I 

Till 
I 

T111 I T113 I 
Output type / L525 j ii; / ;;;; / L531 / L532 / L533 

Do(“3) . 1249+0.02 1 24Oto.02 1292+o.o3 1 29220.03 1 292+o.o3 1305ko.03 

Ln 1 226 1 272 1 212 1 212 1 362 1 282 

do (132) (160) 1 (190) (190) (190) (210) 

Dl 222+0 227+0 281 +o 281 +o 281 +o 295+0 

D, I 222+* 227+0 281 +o 281 +o 281 +o 295+0 

d, 
d:, 

1 138-o I 162-o 1 199-o 1 199-o 1 197-O 1 214-o 
1 138-O 1 162-o 1 199-O 1 199-O 1 197-O I 214-o 

L, I 64’0 1 70~ ‘1 gl+o I gl +. I gl+o l gl +. 
L2 1 57+0 1 62+0 1 80+0 1 80+0 1 80+0 1 80’0 

L% L4(“4) I 2000 I 2000 I 2000 I 1500 I 1500 I ~500 I 
Power line cross- sectional area (mm2) 

Number of power lines 

8.0 14 8.0 22 22 22 

6 6 6 6 6 6 
Power line diameter 1 6 1 8 1 6 I 10 I 10 I 10 I 
Power line crimp 
terminal I M6 I M6 I 

M8 
I 

M8 I M8 I M8 I 
L5 0 0 0 0 0 0 

WI 60 70 60 80 80 80 

W3 I 70 I 80 I 70 I 90 I 90 I 90 I 
About 25 About 30 About 25 About 35 About 35 About 35 

to 30 to 35 to 30 to 40 to 40 to 40 

About 25 About 30 About 25 About 35 About 35 About 35 
to 30 to 35 to 30 to 40 to 40 to 40 I About 3 About 3 About 3 About 3 About 3 
to 5 

I 
to 5 

I 
to 5 

I 
to 5 

I 
to 5 

Xc”61 I 3 or more I 3 or more I 3 or more I 3 or more I 3 or more I 3 or more 

Y I 25 or 30 or 25 or 40 or 40 or 40 or 
more I more I more I . more I more I more 

Z 80 or 90 or 80 or 100 or 100 or 100 or 
more more more more more more 

Interference, brn) p) 1oto20 10 to 20 15 to 25 15to25 15 to25 . 15 to25 

Method of 
connection(Y 0) 8 0 @ 8 8 @ 

1-113 



6. STATOREXTERNALDIMENSIONS 

*1> 

“2) 

*31 

*4) 

*V 

*6) 

7) 

V 

*9) 

Rl represents the minimum radius of a power line bent at a right angle. 

Y, Z, and Rs represent a recommended outlet at position X. To protect a power line at the outlet, an insulating material 

such as rubber should be attached to the hatched areas as shown in Reference Assembly Drawings 1 and 2. 

A tolerance of ,+ 0.01 (0.02, 0.03) represents a machining dimension. The core is laminated, and a distortion of about 

0.1 may occur in subsequent processes which include winding. However, a tolerance of fO.O1 (0.02, 0.03) is 

allowable for shrink-fitting dimensions. 

A power line or thermal lead wire, if too long, may be cut to a usable length. The cross-sectional area of thermal lead 

wire is (0.3 mm* x 2 wires). A round crimp terminal for M4 is attached to the tip of a thermal lead wire. 

A corner radius of R5 or more must be provided at the edges of a power line outlet to prevent the power line from being 

damaged. 

A clearance of at least 3 mm must be provided between the stator coil ends and internal surface of the housing. 

The interferences indicated here are applicable to the stators and housings when the housings are made of steel. 

The coil ends must not be damaged or deformed. 

To prevent the stator from being eccentric, the inside diameter of the housing must not be eccentric more than O-05 with 

respect to the spindle shaft. 

*lO) Seven power line connection methods are available as indicated in the table below. 

Not 
provided 

0 
Not 

provided 

I I @ Not 
provided 

Not 
provided 

8 Provided 

Provided 

Marking Connection method 

U, V, W 

Ul, Vl, Wl 

W2? v2, W2) 

u29 v2, w2 

(u,, v19 WI 

u, v, w 

x y, 2 

U v, w 

x, y, z 

Ul, Vl, Wl 

u2, v2, w2 

u, v, w 

x, y, z 

Connect power lines U, V, and W to U, V, and W of 
the amplifier. 

Connect power lines U 1, VI, and W1 to U, V, and W 
of the amplifier. Insulate lJ2, V2, and W2 .and leave 
them disconnected. 

Connect power lines lJ2, V2, and W2 to U, V, and W 
of the amplifier. Insulate 111, VI, and WI and leave 
them disconnected. 

Connect power lines U, V, and W to Z, X, Y, 
respectively, then connect U, V, and W to U, V, and 
W of the amplifier. 

Short-circuit power lines X, Y, and Z. Then connect 
U, V, and W to U, V, and W of the amplifier. 

For low-speed output, make connections according 
to @; for high-speed output make connections 
according to 0. [Y-Y (star-star) connection] 

For low-speed output, make connections according 
to @; for high-speed output make connections 
according to @. [Y-A (star-delta) connection] 
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6. STATOR EXTERNAL DIMENSIONS 

6.4 Speed Range Switching (840) 

LQ 
T 2 

R5 or more@) 

Reference Assembly Drawing 1 Reference Assembly Drawing 2 
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6. STATOR EXTERNAL DIMENSIONS 

Model I B40 1 Power line crimp terminal 1 Ml0 I 

Stator drawing No. (A290-) cs 0 
0970-T113 

L6 35 , 
output type 

DoC3) 

d0 

LO 

01 

02 

dl 

d2 

03 

d3 

L138 L7 17.5 

340 2 0.03 w 80 

WO) w2 90 

210 Rl About 35 to 40 

300+0 * R2 About 35 to 40 

300+0 R3 About 3 to 5 

215-o R4 About R15 

216-o XY6) 3 or more 

338 Y 40 or more 

212 Z 100 or more 4 

Ll 

L2 

L3, L4(*4) 

93+0 

77+0 

2000 

-h(7) 

T,(*IJ) 

2-Ml2 
Depth 15 

2-Ml2 
Depth 20 
Equally spaced at 4320 

Power fine cross-sectional 
area (mm2) 

. 22 Interference (pm)r9) 10 to 30 
\ 

Number of power lines 6 

Power line diameter 10 

Method of connectionrl2) 

*V R, represents the minimum radius of a power line bent at a right angle. 

*21 Y, Z, and R3 represent a recommended outlet at position X. To protect a power line at the outlet, an insulating material 

such as rubber should be attached to the hatched areas as shown in Reference Assembly Drawings 1 and 2. 

*a) A tolerance of 5 0.03 represents a machining dimension. The core is laminated, and a distortion of about 0.1 may 

occur in subsequent processes which include winding. However, a tolerance of k 0.03 is aliowable for shrink-fitting 

dimensions. ’ 

*4) A power line or thermal lead wire, if too long, may be cut to a usable length. The cross-sectional area of thermal lead 

wire is (0.3 mm2 x 2 wires). A round crimp terminal for M4 is attached to the tip of a thermal lead wire. 

*51 A corner radius of R5 or more must be provided at the edges of a power line outlet to prevent the power line from being 

damaged. 

*6) A clearance of at least 3 mm must be provided between the stator coil ends and internal surface of the housing. 

7) This is a tapped hole for transferring the stator. 

*8) This is a tapped hole for holding (suspending) the stator in shrink fitting. 

*91 The interference indicated here is applicable to the stator and housing when the housing is made of steel. 

*IO) The coil ends must not be damaged or deformed. 

*11) To prevent the stator from being eccentric, the inside diameter of the housing must not be eccentric more than 0.05 with 

respect to the spindle shaft. 

*I 2) Seven power line connection methods are available as indicated in the table below. 
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6. STATOR EXTERNAL DIMENSIONS 

Speed 
Method range Marking Connection method 

switching 

0 
Not 

provided U, V, W 
Connect power lines U, V, and W to U, V, and W of 
the amplifier. 

0 
Not 

provided 

Connect power lines lJ2, V2, and W2 to U, V, and W 
U2, V2r W2 

(UI9 VI9 WI) 
of the amplifier. Insulate U1, VI, and WI and leave 
them disconnected. 

Connect power lines U, V, and W to 2, X, and Y, 
U, V, and W to U, V, and 

c3 Not U, V, W 
provided X, Y, z 

Short-circuit power lines X, Y, and 2. Then connect 
U, V, and W to U, V, and W of the amplifier. 

U19 V19 Wl 
For low-speed output, make connections according 

8 Provided 
u2, v2, w2 

to Q; for high-speed output make connections 
according to 0. [Y-Y (star-star) connection] 

I 

8 Provided u, v, w 
x, y, z 

For low-speed output, make connections according 
to @; for high-speed output make connections 
according to @I. [Y-A (star-delta) connection] 
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6. STATOR EXTERNAL DIMENSIONS 

6.5 Speed Range Switching (B50) 

R5 or more(‘3) \I I? 

Reference Assembly Drawing 1 Reference Assembly Drawing 2 
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6. STATOR EXTERNAL DIMENSIONS 

I Model B50 I Power line crimp terminal 1 Ml0 I 
Stator drawing No. (A290-) 0973-T111 L5 0 

L6 35 

Output type L534 L7 17.5 

Do(*3) 340 + 0.03 4 80 

d0 (210) W2 90 ’ 

LO 352 Rl About 40 to 45 

Dl 302+0 ’ R2 About 40 to 45 

D2 292+0 R3 About 3to 5 I 
6 \ 214-o XC@ 3 or more 

d2 214-o Y 40 or more . 
I 338 z I 100 or more I 

I cg I 212 
I TlV) 

I 

2-Ml2 
Death 15 I 

t 

11 

L2 

99+0 

89+0 
T2V) 

2-M12 
Depth 20 
Equally spaced at $320 

L3, L4(*4) 

Power line cross-sectional 
area (mm2) 

400 interference bm)(*9) 

38 Method of connectionrl2) 

15 to 25 

@ 

[Number of power lines I 6 I I I 

*l ) R, represents the minimum radius of a power line bent at a right angle. 

*2) Y, Z, and R, represent a recommended outlet at position X. To protect a power line at the outlet, an insulating material 

such as rubber should be attached to the hatched areas as shown in Reference Assembly Drawings 1 and 2. 

*3) A tolerance of 2 0.03 represents a machining dimension. The core is laminated, and a distortion of about 0.1 may occur 

in subsequent processes which include winding. However, a tolerance of 2 0.03 is allowable for shrink-fitting dimensions. 

*4) A power line or thermal lead wire, if too long, may be cut to a usable length. The cross-sectional area of thermal lead 

wire is (0.3 mm2 x 2 wires). A round crimp terminal for M4 is attached to the tip of a thermal lead wire. 

*5) A corner radius of R5 or more must be provided at the edges of a power line outlet to prevent the power line from being 

damaged. 

*6) A clearance of at least 3 mm must be provided between the stator coil ends and internal surface of the housing. 

7) This is a tapped hole for transferring the stator. 

*8) This is a tapped hole for holding (suspending) the stator in shrink fitting. 

2) The interference indicated here is applicable to the stator and housing when the housing is made of steel. 

*lo) The coil ends must not be damaged or deformed. 

*I 1) To prevent the stator from being eccentric, the inside diameter of the housing must not be eccentric more than 0.05 with 

respect to the spindle shaft. 

*12) Seven power line connection methods are available as indicated in the table below. 
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I I Speed 
Method range 

switcning 

I I 0 
Not 

provided 

Q Not Ul, Vl, Wl 
provided (U29 v29 W2) 

Not 
provided 

8 Provided 

CD Provided 

Marking 

u v, w 

u2, V2r w2 

(Ul, h WI) 

u, v, w 
x9 Y z 

u, v, w 
x, y, z 

Ul, Vl, w 
u2, v2, w2 

u v, w 
x9 y, z 

6. STATOR EXTERNAL DIMENSIONS 

Connection method 

Connect power lines U, V, and W to U, V, and W of 
the amplifier. 

Connect power lines Uj, Vl, and WI to U, V, and W 
ofthe amplifier. Insulate U2, V2, and W2 and leave 
them disconnected. 

Connect power lines U2, V2, and W2 to U, V, and W 
of the amplifier. Insulate U1, VI, and WI and leave 
them disconnected. 

Connect power lines U, V, and W to Z, X, Y, 
respectively, then connect U, V, and W to U, V, and 
W of the amplifier. 

Short-circuit power lines X, Y, and Z. Then connect 
U, V, and W to U, V, and W of the amplifier. 

For low-speed output, make connections according 
to @; for high-speed output make connections 
according to 0. [Y-Y (star-star) connection] 

For low-speed output, make connections according 
. to @; for high-speed output make connections 

1 according to @. [Y-A (star-delta) connection] 
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7. DETECTOR 

7. DETECTOR 

7.1 Detector 1 (Drip-Proof Type) 

0rderir-m drawing number: A860-0392-TO11 

Diameter of a through hole for connectors 

(15 mm dia. for each connector) 

. t 
I200 - 

/ 
A connector is used for @ 
connection and disconnection. 

I II I 
I II I 
I II I 
I II I -- 
l II I 
I II I 
I II I 
I II I 
Il.4 I 

/- 
/ ’ 

I 

(0 
F ’ 

0 
b 3 holes with a diameter of 6.6 mm equally spaced on $124 Q 

m\ 
Mounting screw: M6XlO (IO mm is the minimum length) Q 

(Note 10): w/ Reference: 
Accessories (manufactured by Honda Tsushin Kogyo Co. Ltd.) 
Connector: Z-374, 2 each 
Contact: HKP-F413, 12 each 

Crimping tool for HKP-F413: KP-309 

Note 1) 

Note 2) 

Note 3) 

Note 4) 

Note 5) 

Note 6) 

Note 7) 

Note 8) 

Note 9) 

Note 10) 

Be sure to install the detector so it is aligned with the inner or outer diameter of the guide. Otherwise, the detector 

may produce incorrect output. 

The dimensions marked with a star apply to the fitting diameter. 

This detector can detect speed and position. 

Handle these precision parts with special care. In particular, never apply external force to part A. 

The detector consists of electric circuitry. So, provide protection against dust and leakage to prevent oil, for 

example, from accumulating on the detector surface. 

The gap is preadjusted between 0.13 mm and 0.23 mm. So, never remove the detecting element from part B. 

Connect the shield wire. 

For easy maintenance, consider a replaceable structure. 

Use the detection rings described in Section 7.2. 

Mating connectors are provided with the detector. 
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7. DETECTOR 

7.2 Detecting Ring 1 

Ordering drawing number: A860-0392~TO1 I 

Detection ring A 

Note 1) 

Note 2) 

Note 3) 

Note 4) 

Note 5) 

Note 6) 

Note 7) 

Note 8) 

Detection ring B 

-- 

Reference drawing 22 -. 

-l-d- 

Sleeve/ +‘m 

I 
/’ 

0 
4) 

is 
00 

00 
Kl 

_ -- il: til p-j 
?z O z 

’ ,’ 

----. - 

I I 

46.7 

Press-fit the rings on the sleeve, then insert the spindle into the sleeve. Be sure to completely insert detection ring 

A and detection ring B. 

The circumference has special teeth. So, carefully protect against deformation and chipping due to external force, 

particularly, when performing additional machining. 

The eccentricity and parallelism of the speed detection ring circumference are within 0.01 with respect to the 

internal surface after finishing. 

Install detection ring A and detection ring B as shown in the reference drawing above. 

Install the speed/position detector and detection rings so that the distance between half of the detection ring width 

(18.6 mm/2) and the center of the speed/position detector (22 mm above the bottom surface) is within 2 0.5 mm. 

The runout of the detection rings with respect to the speed/position detector must be within 2 0.03 mm. 

See Section 7.10 for interference data for shrink-fitting of the detection rings. 

When the detector mounting ring is eccentric, the gap may not be 0.13. 
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7. DETECTOR 

7.3 Detector 2 (Drip-Proof Type) 

Orderina drawincl number: A860-0392.TO12 

Diameter of a through hole for connectors 

(15 mm dia. for each connector) 

LJL J 

II 
/ T ’ 

A connector is used for (Note 11) 

connection and disconnection. 3 holes with a diameter of 6.6 mm Detector mounting ring 

equally spaced on $78 
Mounting screw: M6XlO (10 mm. 

(Note IO): 

is the minimum length) 
Accessories (manufactured by 
Honda Tsushin Kogyo Co. Ltd.) 
Connector: Z-374, 2 each 
Contact: HKP-F413, 12 each 

Note 1) 

Note 2) 

Note 3) 

Note 4) 

Note 5) 

Note 6) 

Note 7) 

Note 8) 

Note 9) 

Note 10) 

Note 11) 

Be sure to install the detector so it is aligned with the inner or outer diameter of the guide. Otherwise, the detector 

may produce incorrect output. 

The dimensions marked with a star apply to the fitting diameter. 

This detector can detect speed and position. 

Handle these precision parts with special care. In particular, never apply external force to part A. 

The detector consists of electric circuitry. So, provide protection against dust and leakage to prevent oil, for 

example, from accumulating on the detector surface. 

The gap is preadjusted between 0.13 mm and 0.23 mm. So, never remove the detecting element from part B. 

Connect the shield wire. 

For easy maintenance, consider a replaceable structure. 

Use the detection rings described in Section 7.4. 

Mating connectors are provided with the detector. 

Clamp the cable at a proper position. 

. 
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7. DETECTOR 

7.4 Detecting Ring 2 

Orderinq drawing number: A860-0392.TO12 

Detection ring A 
I 

Note 1) 

Note 2) 

Note 3 

Note 4) 

Note 5) 

Note 6 The runout of the detection rings with respect to the speed/position detector must be within 2 0.03 mm. 

Note 7) See Section 7.10 for interference data for shrink-fitting of the detection rings. 

Note 8) When the detector mounting ring is eccentric, the gap may not be 0.13. 

Detection ring B 

Reference drawing (No@@ 

Detection ring A 

\ 

Cc t ion ring 6 

Be sure to completely insert detection ring A and detection ring B. 

The circumference has special teeth. So, carefully protect against deformation and chipping due to external force, 

particularly, when performing additional machining. 

The eccentially and parallelism of the speed detection ring circumference are within 0.01 with respect to the 

internal surface after finishing. 

Install detection ring A and detection ring B as shown in the reference drawing above. 

Install the speed/position detector and detection rings so that the distance between half of the detection ring width 

(18.6 mm/2) and center of the speed/position detector center (22 mm above the bottom surface) is within 2 0.5 

mm. 
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7. DETECTOR 

7.5 Detector 3 (Drip-Proof Type) . 

Orderinq drawina number: A86000392-TO13 

Diameter of a through hole for connectors 

(15 mm dia. for each connector) 34-26, 
I200 ,_A 

Note 1) 

Note 2) 

Note 3) 

Note 4) 

Note 5) 

Note 6) 

Note 7) 

Note 8) 

Note 9) 

Note 10) 

Note 11) 

17.8,_+ _, 31.4 
I 

A 
connection and 5 
disconnection. 

(Note 11): 

Accessories (manufactured ’ \ 
by Honda Tsushin Kogyo Co. Ltd.) 
Connector: Z-374, 2 each 

*VJF4;;;:Ei;; rni;;@‘/ Contact: HKP-F413, 12 each 

This detector can detect speed and position. 

1 
c ’ 4.75 

(Note 7) 
4.5 mm max. r- 

1 

Handle these precision parts with special care. In particular, never apply external force to part A. 

This detector is drip-proof. For higher reliability, however, make additional provisions to protect against dust and 

leakage. 

The detector must be installed by butting the sensor holder against the machine side spigot ($210 1 i*‘*’ ). 

Use mounting screws of M4X20 mm and M4X25 mm. 

Clamp the cable at a proper position. 

The height of the machine side rabbet must not exceed 4.5 tim. 

Connect the shield wire. 

For easy maintenance, consider a replaceable structure. 

Use the detection rings described in Section 7.6. 

Mating connectors are provided with the detector. 

* l-125 



7. DETECTOR 

7.6 Detecting Ring 3 

Orderinq drawinq number: A860-0392.TO13 

Detection ring A 

Note 1) 

Note 2) 

Note 3) 

Note 4) 

Note 5) 

Note 6) 

Note 7) 

Note 8) 

Detection ring B 

Reference drawing 

6. 7to.5 

-- 

Press-fit the rings on the sleeve, then insert the spindle into the sleeve. Be sure to completely insert detection ring 

A and detection ring B. 

The circumference has special teeth. So, carefully protect against deformation and chipping due to external force, 

particularly, when performing additional machining 

The eccentricity and parallelism of the speed detection ring circumference are within 0.01 with respect to the 

internal surface after finishing. 

install detection ring A and detection ring B as shown in the reference drawing above. 

Install the speed/position detector and detection rings so that the distance between half of the detection ring width 

(18.6 mm/2) and the center of the speed/position detector (22 mm above the bottom surface) is within k 0.5 mm. 

The runout of the detection rings with respect to the speed/position detector must be within 2 0.03 mm. 

See Section 7.10 for interference data for shrink-fitting of the detection rings. 

When the spigot on the machine ($210) is eccentric, the gap may not be 0.13. 
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7. DETECTOR 

7.7 Detector 4 (Drip-Proof Type) 

Orderinq drawinq number: A860003920TO14 

Diameter of a through hole for connectors 

(15 mm dia. for each connector) 

(Note 10): 
Accessories (manufactured 
by Honda Tsushin Kogyo Co. Ltd.) 
Connector: Z-374, 2 each 
Contact: HKP-F413, 12 each 

Note 1) 

Note 2) 

Note 3) 

Note 4) 

Note 5) 

Note 6) 

Note 7) 

Note 8) 

Note 9) 

Note 10) 

equally spaced on $124 
Mounting screw: M6XlO (IO mm 
is the minimum length) 

Reference: 
Crimping tool for HKP-F413: KP-309 

Be sure to install the detector so it is aligned with the inner and outer diameter of the guide. Otherwise, the 

detector may produce incorrect output. 

The dimensions marked with a star apply to the fitting diameter. 

This detector can detect speed and position. 

Handle these precision parts with special care. In particular, never apply external force to part A. 

The detector consists of eiectric circuitry. So, provide protection against dust and leakage to prevent oil, for 

exdmple, from accumulating on the detector surface. 

The gap is preadjusted between 0.13 mm and 0.23 mm. So, never remove the detecting element from part B. 

Connect the shield wire. 

For easy maintenance, consider a replaceable structure. 

Use the detection rings described in Section 7.8. 

Mating connectors are provided with tQe detector. 
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7. DETECTOR 

7.8 Detecting Ring 4 

Orderinq drawinq number: A860-0392-TO14 

Detection ring A 

Note 1) 

Note 2) 

Note 3) 

Note 4) 

Note 5) 

Note 6) 

Note 7) 

Note 8) 

Detection ring B 

-- 

Reference drawing _,22,_ 

I 
Sleeve/ +‘- 

h 
I 

Press-fit the rings on the sleeve, then insert the spindle into the sleeve. Be sure to completely insert detecting ring 

A and detecting ring 8. 

The circumference has special teeth. So, carefully protect against deformation and chipping due to external force, 

particularly, when performing additional machining. 

The eccentricity and parallelism of the speed detection ring circumference are within 0.01 with respect to the 

internal surface after finishing. 

Install detection ring A and detection ring B as shown in the reference drawing above. 

Install the speed/position detector and detection rings so that the distance between half of the detection ring width 

(18.6 mm12) and the center of the speed/position detector (22 mm above the bottom surface) is within 2 0.5 mm. 

The runout of the detection rings with respect to the speed/position detector must be within a 0.03 mm. 

See Section 7.10 for interference data for shrink-fitting of the detection rings. 

When the detector mounting ring is eccentric, the gap may not be 0.13. 
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7. DETECTOR 

7.9 How to Measure +, 0.5 mm to Check the Positional Relationship 
s * between the Detector and the Detection Ring 

. 

Detection ring B 

\ti 

Check that the distance between surfaces C and D is 25.3 2 0.5 mm. The rings must contact when 

the distance is measured. 

Method: Hold the depth gauge against the detection ring and measure the distance from the 

detection ring to the detector. 

Detection ring 

- installation ring 

Depth gauge 
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7. DETECTOR 

7.10 interference for Detection Rings A and B . 

Detection rings A and B are expanded by centrifugal force when the spindle rotates. 

The interference for the detection rings to the spindle or sleeve must be greater than the expansion 

at the maximum spindle speed. 

The following table 

corresponding to the 

lists recommended interferences. Use the recommended 

specified maximum speed for each model. 

!ter 

interference 

6 = Expansion 

Example: B6 (A06B-09260B311) 

According to the ordering list of drawing numbers, the drawing number of the detector is A860- 

0392-Toll. The maximum spindle speed is 10.000 rpm. The interference is therefore 13 to 41 

pm in diameter according to the table below. 

+ 0.023 
The outside diameter of the sleeve for the detection ring is determined to be $82 - 0.013~ when the 
inside diameter of the detection ring is $82 z i 0,8 . . 

Recommended interferences for detection rings 

Maximum r-m- spindle speed 

@pm) 

3000 
3500 
4500 
6000 
8000 

10000 
12000 
15000 

A860-0392-1012 
(Inside diameter: 

$40 
Outside diameter: 

$52) 

- 
- 

$5 to ;3lprn* 
6 to 32 
6 to 32 
7 to 33 
8 to 34 

A86000392-TO11 
(Inside diameter: 

$82 
Outside diameter: 

+ 103.2) 

- 
- 

$7 to +35yrn 
8 to 36 
11 to 39 
13 to 41 
16 to 44 
23 to 51 

A860003920TO 14 A860003920TO13 
(Inside diameter: (Inside diameter: 

$88 $160 
Outside diameter: Outside diameter: 

+ 103.2) $205.6) 

$6 to ;34prn 
7 to 35 

- 

* The interferences in the table include the following: . 

Tolerance of the outside diameter of the sleeve: 10 pm 

410 to +4Oprn 
- 

Tolerance of the inside diameter of the detectibn ring: 16 pm for T012, 18pm for TO1 1 and 

T014, and 20 pm for TO13 
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1. ASSEMBLY WITH AIR-COOLED MOTOR 

1 l ASSEMBLY WITH AIR-COOLED MOTOR 

Aif 

The machine tool builder is requested to manufacture components other than those indicated 
. 

by thick lines (rotor, stator, detector, detection ring.) 

Air flow 
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1. ASSEMBLY WITH AIR-COOLED MOTOR 

1.1 Cooling the Built-in Motor by Air 

Of standard built-in motors, the models listed in the table below require forced-air cooling. The 

table also shows the number of fan motors required for those modeis. A fan motor manufactured 

by Minebea Co., Ltd., 5915PT-20W-B30S04, is recommended. The figure below show the 

recommended fan motor. For the air-cooling mechanism, see 1, “Assembly with Air-Cooled Motor” 

in Part II, “Reference Assembly Drawings.” 

Motor model Bl B1.5 B2 B6 88 B15 B30 
I 

Motoroutput 22 37 37 55 75 15 11 
[kWl. 

. . . . . 18.5 7.5 11 

Number of fan 
motors 

l 
1 2 2 2 2 2 2 2 2 

Fan motor (three-phase, 200 V) 

)_ 4 

I - 

In 
AIR 

6 6 +I- 1 \ Z-M5(0,8P) 
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2. ASSEMBLY WITH LIQUID-COOLED MOTOR 

2. ASSEMBLY WITH LIQUID-COOLED MOTOR 

I 
- - ~_~“_r”_r”1_- 

__ 
F? 
I 

_“r’ 

.I-.__ 
I 

i 

- - -------------L__L-__c__i I 

-- -J -q 

* The machine tool builder is requested to manufacture components other than those indicated 

by thick lines (rotor, stator, detector, detection ring.) 
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3. LOCKING ASSEMBLY TYPE 

3 l LOCKING ASSEMBLY TYPE 

H 
Detecting 

Det 

rn_ 

* The machine tool builder is requested to manufacture 

by thick lines (rotor, stator, detector, detection ring.) 

components other than those indicated 
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4. ASSEMBLY WITH NO ROTOR SLEEVE 

4 l ASSEMBLY WITH NO ROTOR SLEEVE 

*1 The outer circumference of the stator needs to be cooled. 

*2 The machine tool builder is requested to manufacture components other than those indicated 

. by thick lines (rotor, 

3 The structure of the 

stator, detector, detection ring.) 

bearing must be such that it can be extracted from both the front and rear. . 
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4. ASSEMBLY WITH NO ROTOR SLEEVE 

(Notes on Operation) 

Of the following notes on operation, B, D, E, and J affect the reliability of the rotor. Check them 

carefully. A to J correspond to A to J marked in the reference assembly drawings. 

A. 

B. 

C . 

D. 

E. 

F. 

G . 

H. 

I. 

J . 

Install the stator and rotor so that the mounting error in the axial direction is within t 1 mm. 

To protect the speed detection unit, provide a labyrinth seal that prevents foreign matter from 

entering. 

To remove the rotor from the spindle, inject oil at a pressure of about 400 kg/cm* through the 

M4 screw section on the rotor sleeve. One of the two M4 screw sections on the rotor sleeve is 

used to release air from the sleeve. Hermetically seal the pocket when it is filled with oil. (See 

(10) and (11) in Section 2, “Rotor,“ Part Ill, “Notes.“) 

After incorporating the stator in the housing, check the following between the winding and 

housing: 

Insulation resistance: 1 OOMfi or higher 

Dielectric strength: 1500 VAC, one minute 

If the speed detection unit (ring and detector) is incorrectly installed the spindle will not rotate 

normally. After installing the speed detection unit, check the following: The spindle rotates 

normally at a predetermined speed and the signal is output normally. Check them before 

installing the cylinder and drawbar. (See Section VI. 11, “Adjusting the Signal Conversion 

Circuit.“) 

Before starting high-speed rotation, balance rotor. Mount a balancing ring between the front 

and rear bearings, if possible. 
. 

To prevent malfunctions caused by noise, connect the housing of the stator to the ground 

terminal of the spindle amplifier. 

The speed detector can synchronize the rotation. When a ring with a diameter of 52 mm is 

used, however, the number of pulses is halved and the repeatability in orientation becomes 

0.4O. 

Position control requires the signal conversion circuit. For details, refer to “Built-in Sensor 

Signal Conversion Circuit Descriptions.” 

When the signal lines are connected with connectors, securely fasten the connectors. Do not 

let the connectors dangle. . 
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5. PROTECTION OF THE BUILT-IN MOTOR 

5 l PROTECTION OF THE BUILT-IN MOTOR 

1. The built-in motor and the built-in sensor need not be protected against oil and 

lubricating oil for bearings. 

2. To improve waterproofing, put an O-ring or seal on the housing of the motor to 

or oil from penetrating the motor. 

3. For dust-proofing, attach labyrinth seals. 

4. In addition to the above, it is recommended to make a drain. 

Reference assembly drawing (for horizontal setting.) 

grease such as 

prevent coolant 
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111. PRECAUTIONS 



1. STATOR 

1 8 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

STATOR 

There is no tap for hoisting on this stator. (B40, BSO is with Ml 2 tap.) 

There may be causes when there is a distortion of 0.1 mm in the stator outer diameter, but 

even so, this is acceptable if the standard value of the stator outer diameter is taken as the 

dimension of the outer diameter dimension diagram. (Example: when B26, $240 ,+ 0.02) 

Even if there is a distortion of 0.1 mm, it is considered as having been inserted in the housing. 

In principle it is recommended that the connection of the stator and housing be by shrinking. 

The following is the recommended value of the shrinkage amount. In actual practice it is 

recommended that a shrinkage margin (interference) be used. 

Model 
w 

Shrinkage margin 
(interference ) mm 

8030B10 0.01 - 0.015 
817 - B26 0.01 - 0.020 
B27 0.015 - 0.025 
828 - B45 0.01 - 0.025 
B50 0.015 - 0.025 

_ 

-or method of heating of stator housing (oil jacket), an electric oven is best but even when 

using an oil tank, this is acceptable. However, taking into account the influence on the coil, 

use an insulating oil. 

Because there are no taps for hoisting when shrinking, prepare a jig to retain the stator after 

widening the inner diameter of the stator. (Refer to the next page.) 

This is an example assembly of after setting the clearance of the stator and housing. In this 

case there seem to be many pins inserted in order to stop the rotation in the radial direction. It 

is also possible to suppress it at edge, but because the stator is layered with thin iron plates, it 

will somewhat stretch/compress in the axis direction. 

Avoid machining the stator outer diameter again as 

reliability of the winding. However, when repeat 

attention to the jig such that cutting particles will not 

soluble liquid for cutting liquid and dry it afterwards. 

much as possible from the stand point of 

machining is absolutely necessary, pay 

become attached to the coil.’ Use a water 

The following values are recommended for the precision of the whole machining of the housing 

(oil jacket) inner diameter. 

Cutting machining is considered to be the best, but turning machining or boring machining is 

also acceptable. 

Finishing surface roughness of 
hole machining 

6.3s or less 

I Circularity --I ~ 0.02 or less I 

I Cylindrical I 0.02 or less I 
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1. STATOR 

Method of shrink fitting stator (For example) 

Hoisting jig 

/ 

stator 

Jatlel 
(Hoasing) 

ijg 

Jacket 
[Hou ing] 

9) When placing the stator upright, avoid putting it directly on the. floor (as shown in the bottom 

right figure). The coil end may break, or a short circuit may occur. When placing the stator 

upright, put it on a jig (as shown in the bottom left figure). 

0 x 
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2. ROTOR 

2 8 ROTOR 

1) inner diameter machining of rotor sleeve (only with sleeve) 

The rotor outer diameter of the built-in motor is finishing machined. (kO.01 - 0.03) 

Therefore, when machining the inner diameter of the sleeve, machine the inner diameter while 

picking up the core of the outer diameter, for example, by setting the outer diameter of the 

rotor as the standard (chuck). Chucking’ the outer diameter is a method which uses a jig as 

shown in the diagram. . 
* The cutting margin of the outer diameter of the rotor is acceptable if it is within 0.05 mm 

(diameter). 

* The allowable eccentricity after cutting the panel the panel section of the rotor inner 

diameter is up to 10 pm. 

(The rotor is factory-adjusted so that the runout of the inner wail from the outer wail is 

about 60 pm and the eccentricity is about 30 pm.) 

AS shown in the diagram, if the rotor is gripped by a divided jig, the chucking is more 

stable. 

Further, when the stroke of the tool axis is sufficiently longer than the rotor length, finish 

the rotor by one chuck without changing the grip 

The table below indicates the recommended precision in machining the inner wall of the 

rotor. 

Roundness 0.005 

Cylindricity 0.005 
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2. ROTOR 

* Avoid using a steady rest. As the rotor has slots on its outer wail, the runout of the rotor 

increases if it is supported by a rest. 

. 

2) Machining the inner wall of the rotor (without sleeve) 

When finishing a rotor without a sleeve, avoid making a clearance as shown below. 

wall of the rotor must form a perfectly cylindrical surface. As the rotor is made of 

steel, it has low rigidity and is likely to be deformed at the clearance during operation. 

The inner 

laminated 

Do not make a clearance. 
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2. ROTOR 

3) If guided at the spindle shaft side at the insertion, it can be assembled smoothly. (Refer to 

following diagram.) 

4) Balancing the spindle 

P uide 

(fi71.88 z*Oo5) 

k 
G72.18 ~‘oos) 

The balance of the spindle has an influence when it is rotating at a speed of 8000 rpm or 

higher. After the rotor is mounted, it is recommended to balance the entire spindle by 

separately installing a balancing ring. A balance of up to 5 cm X 0.5 g may be sufficient when 

the spindle speed is 8000 rpm or higher. The figure below shows the factory-adjusted state. A 

balance is mounted on the section indicated by a broken iine(*l): Keep this section clear of 

other components. Avoid working on the aluminum end ring (for example, do not make a 

balancing hole in it).(‘Z) 

Do not work on 

Weight 

the end ring. 
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2. ROTOR 

5) Set the clearance of the rotor and stator on average as 0.1 mm or less. 

Magnetic noise is generated at acceleration. 

6) The slip between the stator and rotor axes directions is 4 1 mm. If they slip, the torque 

generation section decreases by this amount only. 

7) The. rotor and stator are handled as a unit, but either one can be replaced by a part having an 

identical drawing number. This will not affect the characteristics of the motor. 

Method of shrink fitting rotor (For example) 

Spindle 

Spindle shaft . 1 
Rotor ’ 

Jig 
f 

.L 
- 

7 
I I 

r 

1 

I 
I 

L 

- 

8) When heated 200°C or higher, the rotor may change its color. This will not affect the 

characteristics of the motor. 

+ 
Maximum temperature 

Rotor withbut sleeve 200°C 

Rotor with sleeve 240°C 
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2. ROTOR 

9) Stepped sleeve test data 

When the rotor inner diameter and shaft outer diameter have the values A, A’, B, B’, the rotor 

is separated from the shaft by using the oil pressure OIL in the stepped sleeve. (Actual 

measurement data) 

B2 B6 826 I B28 I 

72.098 1 93.989 1 A 45.162 59.309 Rotor inner 
diameter (mm) 

B 44.960 59.110 71.798 1 93.593 1 

Shaft outer 
diameter (mm) 

A’ 45.202 59.367 72.180 1 93.962 1 

8’ 45.002 59.158 71.880 ( 93.670 1 

Interference 

(Pm) 

A’ - A 40 58 82 I 64 I 

8’ - B 42 48 82 I 77 I 

Oil pressure kgf/cm2 714 ~ 541 714 I 367 I 

Separating force w 201 / 101 242 I 163 I 

Separating force = Oil pressure X (A/2 - B/2) X x X A 
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2. ROTOR 

10) Reference figure of hydraulic pump adapter nozzle (for 817) 

,,~~--_-___---- 
-4 -.I 

-- 

Sbndle shaft 

M4 x 0.5 Reference nozzle dimensions 

PF 114 
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IV. AC SPINDLE SERVO UNIT 
SERIAL INTERFACE S series 



1. GENERAL 

1 l GENERAL 

The FANUC Spindle Servo Unit Serial Interface S series employs the latest microprocessor and 

power electronics technology to achieve stable smooth movement with little noise and vibration 

over a wide range of speeds, super low to high. High-speed optical information transference and 

increased storage space have been achieved by communicating information to and from the CNC 

via optical cables. Functions hitherto not available (Cs contour control, spindle synchronization 

control) are provided, enabling the requirements of the latest CNC machine tools to be met with 

ease. 
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2. FEATURES 
. 

2 8 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

FEATURES 

Since the speed detecting method has been completely digitalized, rotation speed adjustment 

and speed offset adjustment have become unnecessary. The number of adjustment processes 

the user has to make has been reduced. 

Displaying/setting/changing of spindle parameters are performed conventionally by the PCB of 

the spindle servo unit, but becauie it has become operable by the CRT of the CNC, the 

number of operation and adjustment processes have been reduced. 

The spindle orientation control function has been widely made into software form, and 

improvements in adjustment locations have been made to markedly reduce them and to make 

adjustments easy. The number of adjustment processes has been greatly reduced. 

Since the inte,rface has become 1 optical cable between the CNC and the spindle servo unit, 

the conventional 50-core connector cable existing between the PMC and the spindle servo unit 

has become unnecessary, and the number of connection operations has been reduced. 

Since the quantity of information transmission between the CNCs has appreciably increased, 

hitherto unavailable new functions (Cs contour control, spindle synchronization control) have 

become possible. 

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

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. 

Adoption of a custom LSI and a high-performance processor enhances the motor control per- 

formance and flexibility. 

The rigid tapping process involving synchronous feed of the spindle and the Z axis in the ma- 

chining center is possible. 

(1 O)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. 

(11 )Power supply regenerative braking is possible. (Model 1 S -405) 

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. 

(12) Low noise drive 

The unique driving method (patent pending) reduces noises, even if the AC spindle motor is 

operated at low speed. 

(13)Smooth low-speed rotation 

The unique driving method (patent pending) assures very smooth rotation down to low speed. 
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2. FEATURES 

(I +)Electric spindle orientation control is applicable (option). 

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. 

(15)The load detection signal 

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. 

(16)Override function with analog input (for 1 S to 26S, small type 30s) 

The override function with analog input has been added. This function is implemented by 

connecting a variable resistor to a spindle servo unit. 

This function can apply override to spindle speed to obtain the optimum cutting conditions for 

an S command. 

(17)Function for outputting an MCC cut-off check signal (for models 1 S to 26S, and small type 

model 30s) 

The newly added contact signal can check the cut-off state of the MCC in the spindle servo 

unit. 

[Functions which have 

The analog speed 
become unusable] 

command voltage has become unusable. 

I 
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3. CONFIGURATION AND ORDER SPECIFICATION 
DRAWING NUMBER 

3. CONFIGURATION AND ORDER SPECIFICATION DRAWING 
NUMBER 

3.1 Models 1s - 40s 

FANUC Spindle Servo Unit Serial Interface S. series (Models 1 S, 2S, 3S, 6S, 8S, 12S, ES, 18S, 

22S, 26S, 305 Small type 3OS, 40s) comprises the following units and components. 

(1) 
(2) 
(3) 
(4) 

(5) 
(6) 

(7) 

Spindle control unit .................... 

Fuse (spare) ........................ 

Connector (for connection) .............. 

Detecting circuit for high resolution 

magnetic pulse coder .................. 

Power transformer .................... 

Unit adapter ......................... 

Fan unit . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(Basic) 

(Basic) 

(Basic) 

(Option) 

(Option) 

(Special option for models 6s to 26S, Small 

type 30s) 

(Special option for models 30s and 40s) 

PMC - CNC 

7 

- 

. . . . . . . . . . . . . . . . . . 
(*2) ; 

. 
Fan motor i . . . . . . . . . . . . . . . . . . . . 

AC spindle sewo unit 

I Spindle control unit I 

I Fuse II Connector I 

r.~.~.~.~.~.~.~.~.~.~.~ 

i Detecting circuit for high i 
i resolution magnetic pulse. ! 
i I . coder . ~.~.~.~.~.~.~.~.~.~.~.~ 
~.,.,.,.,.~~r._._._._.~ 

i 
i 

unit i i Fan unit i 

i adapter f 1 
i 
i . . . i .~.~._._.~L.~.~.~.l.~ 

A . . 
. 
. 

AC200 V 

AC220 V (*I) 
AC230 v 

e...................... 

f._._._._._._._._._.~ 

No-fuse breaker - 
i._._._._._._._._._.i 

Three phase power supply 
. . 

(*I) 
. . 

1 .-.-.-.I.-.-.-.-.-. , ,._._._‘_ .-.-.-.-.-., ; 
. . . . . . . . . . . . . . . . . . . . . . . 

AC380 V 
i Power transformer ) l l - l i No-fuse breaker 

I I 
i l ’ l l ’ 

b.~.~.~.~.~.~.~.~.~.J b.-.-.lr.ll.-.-.-.-.-.~ 

AC415 V 

AC460 V 

I................................, 
_- _ 

- :: Basic 
-.-.-.- i: Option . . . . . . . . . . . . . I ;: To be provided by MTB i 

*..................*.............a 

(*l ) 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. 

(*2) Make sure to prepare a fan motor to cool the spindle control unit forcibly. However, with 

respect to the models 1 S to 3S, fan motors are built in. Moreover, a fan motor is not necessary 

either when unit adapters are used for models 6s to 26S, Small type 30s and when fan units are 

employed for models 30s and 40s. 
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3. CONFIGURATION AND ORDER SPECIFICATION 
DRAWING NUMBER 

3.2 Order Specification Drawing Number 

Type Item Code number Remarks 

Basic Spindle control unit for model 1s A06B-60640H301 #H550 

Spindle control unit for model 2s A06B-6064-H302#H550 

Spindle control unit for model 3s A06B-6064-H303#H550 

Spindle control unit for model 6s A06B-6064-H306#H550 

Spindle control unit for model 8s A06B-6064-H308#H550 

Spindle control unit for model 12s A06B-6064-H312#ti550 

Spindle control unit for model 15s A06B-6064-H315#H550 

Spindle control unit for model 18s A06B-6064-H318#H550 
. 
Spindle control unit for model 22s A06B-6064-H322#H550 

Spindle control unit for model 26s A066-6064-H326#H550 

Spindle control unit for small tYpe A06B-6064-H327#H550 

model 30s 

Spindle control unit for model 30s A068-6064-H030#H520 

Spindle control unit for model 40s A06B-6064-HO4O#H520 

Basic Optical fiber cable A02B-0094-K801 Length: 5 m (*) 

Connectors When the Cs A06B-6062-K103 Solder type 
contour control 
function is not used A06B-6062-K104 Crimp type 

When the Cs A06B-6063-K105 Solder tYpe When the built-in 
contour control spindle motor is 

function is used A06B-6063iK106 Crimp type used 

Fuses A06B-60640K305 For models IS to 35 

A06806064-K026 For models 6s to 26S, Small type 

30s 

A06B-6044-K028 For model 30s 

A06B-6044-K029 For model 40s 

Optional Detection circuit for the high-resolution A06806064-J724 Spindle: $65 
magnetic pulse coder 

A06B-6064-J725 Spindle: + 130 

A06B-6064-J726 Spindle: # 195 

A06B-6064-J727 Spindle: $97.5 

(*) See the item of optical fiber cable for it’s order specification drawing number. 
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-3. CONFIGURATION AND ORDER SPECIFICATION 
DRAWING NUMBER 

Jyw I Item I Code number I Remarks 

Optional Unit adaptor A066-6059-K031 Models 6s to 12s 

A06B-6059-K032 Models 15s to 225 

A06B-6059-K038 Models 26S, small type 30s 

I Fan unit I A06B-6044-K040 Models 30s and 40s 

Feedback cable for position detection 
(for the Cs contour control function) 

A06B-6063-K801 Preamplifier to CN 15 

I . I A06B-6063-K802 I Preamplifier’to CN 16 
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3. CONFIGURATION AND ORDER SPECIFICATION 
DRAWING NUMBER 

Optical fiber cable 

Type Item Code number Remarks 

5m A66L-6001 tOOOSML5R003 
L 

1 Om A66L-6001-0009#Ll OR03 
c . 

15m A66L-600l-O009#L15R03 

20m A66L-6001-0009#L20R03 

Optical fiber cable ’ 
(with reinforced 30m A66606001 -0009#L30R03 

cover, for 40m A66L-6001-0009#L40R03 
external wiring) r 

50m A66L-6001-0009#L50R03 

60m A66L-6001-0009#L6OR03 

Basic 
80m A66L-6001-0009#L80R03 

90m A66L-6001-0009#L90R03 

1 OOm A66L-6001-0009#Ll OOR3 

Optical fiber cable 1 m A66L-6001-0008#Ll R003 Because of no reinforced cover, cable 

(without 
L ’ forming can be easily done. 

reinforced cover, 1.5m A66L-6001-0008#Ll R503 However, since this cable is inferior to 

for in ternal 

wiring) 
2m A66L-6001-0008+%2R003 cable with reinforced cover in strength, 

use only for internal wiring. . 
3m A66L-6001-0008#L3R003 

Optical cable relay 

adaptor 

A02B-0094-K841 

Only one can be used on a single 

transmission line. 

When using an optical cable relay 

adaptor to relay data, the maximum total 

cable length is 100 m. 
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3. CONFIGURATION AND ORDER SPECIFICATION 
DRAWING NUMBER 

CNC software 

Group Name 

Basic Spindle serial output 

function 

Iption Cs contour control 

function 

Spindle synchronous 

control function 

FANUC Series 0 

Specification Q’ty Remarks 

A02B-0098-J940 T, lT series 

A02B-0099-J940 M series 

A02B-0098-J944 T, TT series 

A02B-0099-J944 M series 

A02B-0098-J945 lT series only 

FANUC Series 15 

Specification Q’ty Remarks 

A02B-0094-J7lO T, M, iT 
series 

A02B-0094-J726 T, M, n- 

series 

AO2B-0094-J744 7T series 

Spindle orientation 

function 

Speed ragne switching 

function 

Spindle positioning 

function 

A02B-00984982 T, TT series 

A02B-0099-J982 M series 

A02B-0098-J984 T, l7 series 

A02B-0099-J984 M series 

A02B-0098-J980 T, TT series 

A02B-0094J730 

A02B-0094-J732 

A02B-0094-J836 

T, M, T-r 
series 

T,M,T-T 

series 

T,M,n 

series 

Rigid tapping function 

A02B-0099-J885 M series only 

A02B-0094J648 T,M,T-J 

series 

. 

Group Name 

Basic Spindle serial output 

function 

Iption Cs contour control 

function 

Spindle synchronous 

control function 

Spindle orientation 

function 

Speed ragne switching 

function 

Spindle positioning 

function 

1 
Rigid tapping function 

FANUC Series 16 

Specification Q’ty Remarks 

A026-0120-J850 T, TT series 

A02B-0121 -J850 M series 

A02B-0120-J852 T, lT series 

A02B-0121 -J852 M series 

A02B-0120-J858 T, TT series 

A02B-0121 -J858 M series 

A02B-0120-J853 T, 7T series 

A02B-0121 -J853 M series 

A02B-0120-J854 T, lT series 

A02B-0121 -J854 M series 

A02B-0120-J851 T, IT series 

A02B-0120-J828 T, 7-T series 

A02&0121 -J828 M series 

POWER MATE 

Specification Q’ty Remarks 

’ Depends on 

the Pi boarc 

Function not 

available 

Function not 

available 

A02B-01180J803 PMA 

A028001 220J803 PMB 

A02B-0118-J804 PMA 

A02B-Of 22-J804 PMB 

Without 

function 

A028001 180J802 PMA 

A02B-01220J802 PMB 
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4. SPECIFICATIONS AND FUNCTIONS 

4. SPECIFICATIONS AND FUNCTIONS 

4.1 Specifications 

AC spindle servo unit 

Item 

Model 
small 

1s 2s 3s 6s 8s 12s 15s 18s 22s 26s type 30s 40s 

30s (*7) 

Power source (~1) 
I 

AC200V/220V/230V + 1 O%, - 15% 50/6OHz 2 1 Hz 

Main circuit system Transistor PW M invertor 

Feed back system Speed feed back by pulse generator 

Braking system 

(Regenerative energy processing 

system) 

Regenerative braking 

(Power regeneration) 

Speed control range 
Speed ratio of the minimum to the maximum: 1 :I 00 

(When the maximum motor speed is 6000 rpm, 
the ratio is 1 :I 33.) 

Speed variation Less than 0.1% of the maximum speed (Load variation IO - 100%) 

Ambient temperature (*2) 0 - 55OC 
, 

Weight kg 13 17 30 80 100 

(*l) if the power voltage is other than specified herein, a transfortier is needed. 

(*2) The radiator fin of a servo unit needs to be cooled forcibly. When designing a cabinet for a 
servo unit, give special attention to the cooling fan and forced cooling system for the fin by 

seeing to 7 COOLING. 

(*3) In Model 12s and Model 22S, the continuous operating time of the motor at 30.min. rated 

output is determined as follows by the thermal limitation of the unit. 

Continuous operating time (min.) 

o’/V’L/ /1/ l/ 
0 10 20 30 40 50 60 

Continuous operating time (min.) 

20 7( 

10 7 

o//L/‘L/ I*’ t/ 
0 10 20 30 40 50 60 

Ambient temparature( OC ) Ambient temparature( OC ) 

Heat Restrictions on Continuous Operating Heat Restrictions on Continuous Operating 

Time for Model 12s Time for Model 22s 
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4. SPECIFICATIONS AND FUNCTIONS 

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 function as shown in (1) 

for the purpose of protecting machine, AC spindle motor, and AC spindle servo unit, if a trouble 

has occurred. It aiso provides an auxiliary function as shown in (2) for monitoring the operating 
. 

conditions of the spindle. 

(1) Protective and fault detection functions 

w 

Display Cause of Alarm Description Restoration Method 

‘A” displayed Abnormal program ROM (not Senses that control program is not operating Load correct program ROM. 

loaded) (not installed, etc.) 

AL-01 Motor overheat Senses that interior temperature of motor Cool motor then conduct 

has risen above specified value. alarm reset. 

AL-02 Excessive speed deviation Senses that motor speed has deviated Alarm reset. 

markedly from requested speed. 

AL-03 Fusing in DC link Senses that the fuse F4 has melted in the 

DC link section. (Models 30s and 40s) 

Check the power transistor, 

etc. 

Replace the fuse. 

AL-04 

AL-05 

Input fuse melted 

Fusing in control power 

section 

Senses that the input fuse Fl, F2 or-F3 has Check open phase and 

melted, or open phase and power regeneration circuit 

instantaneous power failure have occurred. operation. 

(Models 30s and 40s) Replace the fuse. 

Senses that the control power fuse AF2 or Check whether or not the 

AF3 has melted. (Models 30s and 40s) control power has short- 

circuited. 

Replace the fuse. 

AL-07 Excessive speed Senses that motor speed has exceeded 

rated speed by 115% or more. 

Alarm reset. 

AL-08 High input voltage Senses that the input power voltage Set the changeover switch tc 

changeover switch in on the AC 200 side AC 230V side. 

when the input voltage is AC 230V or more. 

(Models 30s and 40s) 

AL-09 

AL-1 0 

Main circuit overload 

Power input undervoltage 

Senses that temperature of power transistor Cool radiator then conduct 

radiator has become abnormally high. alarm reset. 

Senses drop in input power voltage. Remove cause then conduct 

alarm reset. 

AL-1 1 

AL-1 2 

Overvoltage in DC link 

Overcurrent in DC link 

Senses that DC power voltage in power - Remove cause then conduct 

circuit has become abnormally high. alarm reset. 

Senses overcurrent in DC section of power Remove cause then conduct 

circuit. alarm reset. 

4-10 



4. SPECiFlCATiONS AND FUNCTIONS 

Display 

AL-1 3 

Cause of Alarm Description Restoration Method 

Memory abnormality in CPU Senses abnormality in data memory of CPU. Remove cause then conduct 

internal data This check is only carried out when power is alarm reset. 

turned ON. 

AL-1 5 Spindle switching/output 

switching alarm 

Senses that the switching sequence is illegal Check the sequence. 

while spindle switching/output switching 

alarm. 

AL-1 6 External RAM abnormality Senses abnormality in external data memory Remove causes then 

(RAM). This check is only carried out when conduct alarm reset. 

power is turned ON. 

AL-18 Program ROM sumcheck 

abnormality 

Senses abnormality in program ROM data. Remove cause then conduct 

This check is only carried out when power is alarm reset. 

turned ON. 

AL-1 9 Excessive offset in U-phase 

current detection circuit 

Senses that offset of U-phase current 

detection circuit is too large. This check is 

only carried out when power is turned ON. 

Remove cause then conduct 

alarm reset. 

AL-20 Excessive offset in V-phase 

current detection circuit 

Senses that offset of V-phase current 

detection circuit is too large. This check is 

only carried out when power is turned ON. 

Remove cause then conduct 

alarm reset. 

AL-24 

AL-25 

AL-26 

Serial data transmission . Senses abnormality in serial transmission Remove cause then conduct 

abnormality , data. (NC power OFF, etc.) alarm reset. 

Serial data transmission halt Senses that serial data transmission has Remove cause then conduct 

halted. alarm reset. 

Speed detection signal for Cs Senses abnormality in Cs spindle control Remove cause then conduct 

spindle control discontinued speed detection signal (90000p). (Cable not alarm reset. 

connected, erroneous parameter setting, 

etc.) 

AL-27 Position coder signal 

discontinued 

Senses abnormality in position coder signal. Remove cause then conduct 

(Cable not connected, erroneous parameter alarm reset. 

setting, etc.) 

AL-28 Position detection signal for 

Cs spindle control 

discontinued 

Senses abnormality in Cs spindle control Remove cause then conduct 

position detection signal (90000p). (Cable alarm reset. 

not connected, erroneous parameter setting, 

etc.) 

AL-29 Brief overload Senses that excessive load was Remove cause then conduct 

continuously imposed for a specified period. alarm reset. 

(Constrains motor shaft during positioning, 

etc.) 

AL-30 Overcurrent in input circuit Senses overcurrent in input circuit. Remove cause then conduct 

alarm reset. 

AL-31 Speed detection signal 

discontinued 

Motor constrained 

Senses that motor cannot operate at 

requested speed (extremely slow or 

stationary). (Checks phase order.) 

(Checks the speed detection cable, etc.) 

Remove cause then conduct 

alarm reset. 
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4. SPECIFICATIONS AND FUNCTIONS 

Display 

AL-32 

Cause of Alarm 

RAM abnormality in serial 

data transmission-use LSI 

Description 

Senses abnormality in RAM contained in 

LSI used for serial data transmission. This 

check is only carried out when power is 

turned ON. 

Restoration Method 

Remove cause then conduct 

alarm reset. 

AL-33 Insufficient recharging of DC Senses that DC voltage in power circuit is Remove cause then conduct 

link not sufficient when electromagnetic alarm reset. 

contacter in amp is turned ON. 

AL-34 

AL-35 

Parameter data setting 

exceeds allowable range 

Gear ratio setting too large 

Senses that parameter data setting has 

exceeded allowable range. 

Senses that gear ratio data setting has 

exceeded allowable range. 

Set correct data. 

Set correct data 

AL-36 Error counter overflow Senses error counter overflow. Remove cause then conduct 

alarm reset. 

AL-37 Speed detector parameter 

error setting 

Senses that the parameter setting for 

number of pulses of the speed detector is 

not correct. 

Set correct data. 

AL-39 

AL-40 

Detection error of one Senses that the one rotation signal for Cs Adjust the signal. 

rotation signal for Cs contour contour control has not been captured 

control correctly during Cs contour control. 

One rotation signal for Cs Senses that the one rotation signal for Cs Adjust the one rotation 

contour control not detected contour control has not been generated signal. 

during Cs contour control. Check whether or not the 

cable is shielded correctly. 

AL-41 Detection error of position 

coder one rotation signal 

Senses that the position coder one rotation 

signal has not been captured correctly. 

Adjust the signal in case of 

signal conversion circuit. 

Check whether of not the 

cable is shielded correctly. 

AL-42 Position coder one rotation 

signal not detected 

Senses that the position coder one rotation 

signal has not been generated. 

Adjust the one rotation signal 

in case of signal conversion 

circuit. 

AL43 Position coder signal for 

differential mode 

disconnected 

Senses that the position coder signal of the Check to make sure whether 

main spindle for differential mode is not or not the position coder 

connected (wire breaking). signal of the main spindle is 

connected to the connector 

CN12. 

AL-46 Detection erroi of position , 
coder one rotation signal 

while threading 

Senses that the position coder one rotation Adjust the signal in case of 

signal has not been captured correctly while signal conversion circuit. 

threading. Check whether or not the 

cable is shielded correctly. 

AL-47 Abnormal position coder Senses that the position coder signal is not Adjust the signal in case of 

signal being counted correctly. signal conversion circuit. 

Check whether or not the 

cable is shielded correctly. 
. 
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4. SPECIFICATIONS AND FUNCTIONS 

Display 

AL-48 

Cause of Alarm Description _ Restoration Method 

Abnormal position coder one Senses that the position coder one rotation Adjust the one rotation signal 

rotation signal signal generation has ceased. in case of signal conversion 

circuit. 

AL-49 The converted differential 

speed is too high. 

Detects that speed of other spindle Calculate differentiai speed 

converted to speed of local spindle has by multiplying speed of other 

exceeded allowable limit in differential mode. spindle by gear ratio. Check 

if calculated vaiue is not 

greater than maximum speed 

of motor. 

AL-50 Excessive speed command 

calculation value in spindle 

synchronization control 

Detects that speed command calculation 

value exceeded allowable range in spindle 

synchronization control. 

Calculate motor speed by 

multiplying specified spindle 

speed by gear ratio. Check 
if calculated value is not 

greater than maximum speed 

of motor. 

AL-51 Undervoltage at DC link 

section 

Detects that DC power supply voltage of Correct cause, then reset 

power circuit has dropped (due to alarm. 

momentary power failure or loose contact of 

magnetic contactor). 

AL-52 ITP signal abnormality I 

, 

Detects abnormality in synchronization signal Correct cause, then reset 

(ITP signal) with CNC (such as loss of ITP alarm. 

signal). 

AL-53 ITP signal abnormality II Detects abnormality in synchronization signal Correct cause, then reset 

(ITP signal) with CNC (such as loss of ITP alarm. 

signal). 

AL-54 Overload current alarm Detects that excessive current flowed in 

motor for long time. 

Check if overload operation 

or frequent acceleration/ 

deceleration is pet-formed. 

AL-55 Power line abnormality in 

spindle switching/output 

switching 

Detects that switch request signal does not 

match power line status check signal. 

Check operation of magnetic 

contractor for power line 

switching. Check if power 

line status check signal is 

processed normally. 
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4. SPECIFICATIONS AND FUNCTIONS 

(2) Supplementary Functions 

The following supplementary functions are provided as standard features. For details, refer to 

the CNC Connectiing Manual and the parameter section in the Spindle Motor Maintenance 

Manual. 

Supplementary Function 

Motor speed display 

Description 

The actual motor speed (rpm) can be displayed as a &digit, 7- 

segment. 

Load meter data A 1OV DC analog voltmeter can be connected. 

Speed meter data A 1OV DC analog voltmeter can be connected. 

Zero-speed signal output It is possible to verify that the spindle motor has stopped. 

Speed-achieved signal It is possible to verify that the speed of the spindle motor has 

output reached the indicated speed. 

Speed-detection signal It is possible to verify that the speed has dropped below a particular 

output speed, such as that at which the clutch or gear can be changed. 

Load detection signal When the size of the load exceeds the value specified in the 

output corresponding parameter, it is output in 2 segments. Maximum 

output is divided into 100 units when set. This function reduces the 

feedrate to prevent the spindle from being stopped when the spindle 

is overloaded. . 

Torque restriction This function can tentatively lower the output torque of the spindle 

motor while it operates. 

Output restriction pattern Parameter settings allow a number of output restriction patterns to be 

selection selected: 
l No output restriction 

l Output restriction during acceleration/deceleration only 

l Output restriction during normal rotation only 
0 Restrict output over all operation areas 

Maximum output is divided into 100 units when set. 

Soft start/stop The gradient during alteration of speed command (i.e., during 

acceleration/deceleration) can be set. 

Analog override This function applies override to spindle speed to obtain the optimum 

(for models 1s to 26s cutting conditions for an S command. 

and small type 30s) 

MCC cut-off check 

signal output 

This function can check that the MCC is cut off. 

(for models 1s to 26s 

and small type 30s) 
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4. SPECIFICATIONS AND FUNCTIONS 

Status error display function 

This displays Er-XX on the display unit on the spindle control PCB when there is an erroneous 

parameter setting or the sequence is inappropriate. When the operation of the spindle motor is 

defective, check the error number on the display unit and remove the error by performing the 

following countermeasures. 

(Note) Er- XX is not displayed on the NC screen. 

> isplay Contents Countermeasure 

3-01 * Although ESP (there are 2 types: connection signal * Confirm the sequence of ESP and MRDY. 

and PMC + CNC) and MRDY (machine ready 

signal) are not input, SFR/SRV is input. However, 

regarding MRDY, pay attention to the setting of 

use/not use spindle parameter MRDY. 

3-02 If spindle motor is not integrated with spindle in 

system with high-resolution magnetic’ pulse coder, 

speed detector of spindle motor is set to 128 p/rev. 

Attempt to excite motor fails if value other than 128 

p/rev is set. 

Set the spindle motor speed detector parameter 

to 128 p/rev. 

:r-03 Parameter for high-resolution magnetic pulse coder is Check parameter setting for high-resolution 

not set, but Cs contouring control command is magnetic pulse coder. 

entered. In this case, motor is not excited. 

Er-04 Although parameter setting for using position coder 

was not performed, commands for servo mode and 

synchronous control are input. 

Confirm the parameter setting of the position 

coder. 

Er-05 

In this case, the motor will not be excited. 

Although option parameter for orientation is not set, 

the orientation command (ORCM) is input. 

. 
Confirm the parameter setting of orientation. 

Er-06 

Er-07 

Although option parameter for output switchover is 

not set, LOW winding is selected. 

Although Cs contouring control command was 

entered, SFR/SRV is not entered. 

Confirm the parameter setting for output 

switching and gravity line status signal. 

Confirm the sequence. 

Er-08 Although servo mode control command was input, 

SFR/SRV is not input. 

Confirm the sequence. 

Er-09 Although synchronous control command was input, 

SFR/SRV is not input. 

Confirm the sequence. 

Er-10 Cs control command was entered, but another mode Never set another mode when Cs contouring 

(servo mode, synchronous control, orientation) is control command is being processed. Before 

specified. changing to another mode, clear Cs contouring 

control command. 
. 

Er-1 I Servo mode command was entered, but another Do not command other modes during semo 

mode (Cs contouring control, synchronous control, mode command. When moving to other modes, 

orientation) is specified. perform after releasing the servo mode 

command. 
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4. SPECIFICATIONS AND FUNCTIONS 

>&play Con tents Countermeasure 

fr-12 Synchronous control command was entered, but Do not command other modes during 

another mode (Cs contouring control, servo mode, synchronous control command. 

orientation) is specified. When moving to other modes, perform after 

releasing the synchronous control command. 

3-l 3 Orientation command was entered, but another mode Do not command other modes during orientation 

(Cs contouring ‘control, seNo mode, synchronous command. 

control) is specified. When moving to other modes, perform after 

releasing the 

orientation command. 

3-14 SFR/SRV are simultaneously commanded. Command one or the other. 

3-l 5 Cs contouring control command is entered when Check parameter setting and control input signal. 

differential speed control function is enabled by 

parameter setting (No. 6500#5 = I). 

Zr-16 Differential mode command (DEFMDA) is entered Check parameter setting and control input signal. 

when differential speed function is disabled by 

parameter setting (No. 6500#5 = 0). , 

Fr-17 Parameter setting (No. 651 1#0,1,2) for speed Check parameter setting. 

detector is incorrect. (Specified speed detector is not 

present.) 

Er-18 Spindle orientation command of position coder type is Check parameter setting and control input signal. 

entered when use of position coder signal is disabled 

by parameter setting (No. 6501#2 = 0). . 

3-l 9 Although the command for orienting the magnetic Do not issue another mode while the orientation 

sensor system was entered, another mode was command is executed. Before issuing another 

issued. mode, cancel the orientation command. 

Er-20 Both the slave mode and the high-resolution These two settings are incompatible. Check the 

magnetic pulse coder were enabled. parameter settings. 

Er-21 The slave mode command (SLV = 1) was entered Enter the slave mode command in the normal 

under position control (servo mode, orientation, etc.). operation mode. 

Er-22 The position control command (senro mode, . Enter the position control command in the normal 

orientation, etc.) was entered in the slave operation operation mode. 

mode (SLV = 1). 

Er-23 A slave mode command was entered when the slave Enable the slave mode. 

mode is disabled. 

Er-24 To perform continuous indexing in the mode for Check the control input signal (INCMD). To 

orienting the position coder system, incremental execute the absolute position command 

operation (INCMD = 1) was first performed, then the bontinuously, be sure to perform orientation with 

absolute position command (INCMD = 0) was the absolute position command first. 

entered. 
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4. SPECIFICATIONS AND FUNCTIONS 

4.2.2 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. 

4.2.3 Power transformer 

Order specification 

Name 
Fuse Specifications L 

FANUC Spec. Dwg. No. IS-3s/ 6s - 26S/ 30s 40s 
A06B-6064- A06B-6064- A06806044- A06B-6044- 

K305 K026 K028 K029 

Fuse (225A) A60L-OOOI -0183/225A 4 

Fuse (260A) A60L-OOOI -0183/260A 

Alarm fuse (S3.2A) A60L-OOOI -0075/3.2 

4 

2 2 

Alarm fuse (3.2A) I A60L-OOOl -0046/3.2 I I I I I I t 

Fuse (5A) A60L-OOOl-0031/5A 3 3 5 5 

Fuse (I .OA) A6OL-OOOI -0175/l .OA 1 I 

Fuse (0.3A) I A60L-OOOI -0175/0.3A I I I 4 I 4 

Surge absorber 

I 

A50L-2001-0062/441-12 1 1 

Surge absorber 

Surge absorber 

I 

A50L-2001-0155/200431 3 3 3 

A50L-2001-0122/G431 K 3 

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 IS 2s 3s 6S/ 8s 12s 15Sf I8S 22s 26s 3OSf 40s 
Small Small Small 
type type type 

30s 

Rated capacity 30-minute 4 7 9 I2 17 22 26 32 37 44 54 63 
, 

WA) Continuous 3 ’ 4 7 9 12 I7 22 26 31 37 44 54 

Secondary current (30-min.) (A) I2 21 26 35 48 62 72 88 105 130 156 182 

Secondary tap output voltage 2oov 

Secondary voltage regulation 5% 

Secondary tap voltage deviation I 2 3% 
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4. SPECIFICATIONS AND FUNCTIONS 

4.2.4 Unit adapter 

This unit is applied to the AC spindle servo unit models 6s to 26s and small type 30s with the 

inner ventilation type. When this stay is mounted the maximum depth is 345mm for models 

6S-125, small type 1% and 341 mm for models 1522S, 26s. For details, see 8 EXTERNAL 

DIMENTIONS AND MAINTENANCE AREA. 

4.2.5 Fan unit (This unit is an option for models 305 and 40s.) 

Order drawing No.: AO6B-6044-K040 

This is used when a fan is directly attached to the rear face of the unit for cooling the radiating 

section of the spindle servo unit for AC spindle motor models 30s and 40s. 

[Fan motor specification] 

Frequency 
Maximum air 

Voltage V 
Hz 

Input W Speed rpm quantity 
mm3/min 

50 43 2750 6.5 15 49 

200 70 

60 40 3200 7.5 16 53 

Equivalent product: 

Model 7556X made by TORY0 KOSAN 

FANUC order drawing No.: 

Fan motor: A90L-0001-0049/A . 

Finger guard: A97L-0071-0001 /A 
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5. INSTALLATION 

5. INSTALLATION 

5.1 Environemental Conditions 

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

5.1 .l .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 

l Nominal voltage rating: 200/220/230 VAC 

l Allowable voltage deviation: -15% to +lO% 

l Power frequency: 50/60 Hz 

l Allowable frequency deviation: +I Hz 

l Power impedance: Voltage deviation due to load (30 min. rating X 

when max. output range) should be less than 7%. 

1.2 or 

Such a system is adopted for AC spindle servo units that, during deceleration, the rotating energy 

of the motor is regenerated as shop power source using a transitor invertor (for models 1s to 26s 

and small type 30s) or a thyristor inverter (for models 3OS, 4OS, 30HV, 40HV and 60HV). For this 

reason, they are subject to the following restrictions or influences when the power impedance is 

large. Therefore, be careful when using a power transformer with a comparatively small capacity or 

a long cable. 

(I) When power impedance is large, it may be necessary to reduce the regeneration current in 

order to lengthen the deceleration time. 
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6. UNIT CALORIFIC VALUE 

6. UNIT CAL0RlF.K VALUE 

\ 
Small 

- Model 1s 2s 3s 6s 8s 12s 15s 18s 225 26s T-g 30s 40s 

I I 

Caloric value at continuous 
rated output [W] 230 250 290 360 440 600 750 900 1070 1250 1500 2000 2400 

A I . . I 
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7. COOLING 

7. COOLING ’ 

The AC spindle servo unit S series employs the structure of eternal cooling for the radiating section 

of the power circuit. It is required to consider a forced-air cooling for cooling the radiating section of 

the power circuit. 

(1) Models 1 S - 3S, small’type 6s 

A fan motor for cooling has been built in. Give consideration to the inlet and output ports so 

that a sufficient wind speed may be obtained for forced-air cooling. 

(2) Models 6s - 4OS, small type 15S, small type 30s 

A fan motor for cooling is not built in. A cooling fan motor required for forced-air cooling should 

by prepared by the machine manufacturer. 

(Note) If he unit is not cooled properly, an overheat alarm or a problem may occur. 

7.1 Cooling the AC Spindle Servo Unit 

7.1 .l Models 1s - 3s 

The AC spindle servo unit has such a construction that the radiating section of. the power circuit 

section, the main heat generating section, is externally cooled by a built-in fan motor. Therefore, 

give consideration to the inlet and output ports so that a sufficient wind speed may be obtained for 

forced-air cooling, which can radiate 70% of the carolic value. 
. 

7.1.2 Models 6s - 22s 

Cool the radiating section of the AC spindle servo unit using a wind and with a wind shown in Table 

7.1.2, which can radiate 70% of the carolic value. See the diagram of the cooling system. 

Table 7.1.2 Cooling the AC spindle servo unit 

Model 6S - 12s 15s - 22s 
I 1 

Wind speed More than 3 m/set More than 3.5 mkec 
\ 

7.1.3 Model 26S, small type 30s 

Cool the radiating section of the AC spindle servo unit using a wind. 

equivalent to the model 5915PT-20W-B30-SO4 made by N.M.B. See the 

system. 

, 
Use four fan motors 

diagram of the cooling 

(Note) Magnetic cabinet structure to be employed to prevent fan motor 

a forced-air cooling is performed. 

wind leakage whenever 
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7. COOLING 

(Remarks) With respect to the models 6s to 22S, the required wind speed is obtained by using 

a unit adapter. 

The unit adapter for models 6s to 12s has one 3-phase fan motor. The unit adapter for models 

15s to 22s has two 3-phase fan motors. The unit adapter for models 26s and small model 30s 

has four 3-phase fan motors. 

Each fan motor is a Minebea model 5915PT-20W-B30-S04. 

An example of a 3-phase cooling fan motor, Minebea model 5915PT, is shown below. 

[Specifications] 

Model 5915PG20W-B30-SO4 
1 

Voltage V 200,3#, 200,3#, 
+20%, - 15% +30%, - 15% 

Frequency HZ 50 60 

Max. airflow m3/min 5.5 6.3 

static pressure mmAq 13 14.5 

Speed rpm 2650 2900 

Current A 0.18 0.22 
I 
Input power W 26.0 26.0 

Noise dB 53 55 

Weight kg 0.8 
l 

[External dimension] 
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7. COOUNG 

[Reference of Cooling system] Models 6s to 12s 

AIR FLOW 

(Note 1) Dimension A must be 5Omm or more. 

(Note 2) Dimension B (gap between the radiator and duct) must be approx. 5mm so that the 

duct does not directly touch the radiator. This is because the radiating section (resistor) becomes 

very hot. 

(Note 3) Use Minebea fan motors, model 5915PC-2OW-820-04 or equivalent. The air flow is 

55mVmin at 50 Hz or 6.Om3/min at 60Hz. Prepare two fan motors for models 6s to 12s. 

(Note 4) Mount a deflector so that air strikes the heat sink directly. 

0 0 0 IN 
AIR FLOW 
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7. COOLING 

[Reference of Cooling system] Models 15s to 22S, 26s and 30s Small type 

r- 
I 
I 
I 
1, 

Models 1% to 22s 

tt Fan motor (2) 
Ai I - 

t t 
Ai r 

(Upper view) 

Model 26s or 30s Small type 

II Fan motor (2) 
Air/----------- 

t- 
I 
I 
I 
I 
I 
I 
b, 

Fan motor (2) 

Ai r 

(Upper view) 

(Note 1) Dimension A must be 50mm or more. 

(Note 2) Dimension B .(gap between the radiator and duct) must be approx. 5mm so that the 

duct does not directly touch the radiator. This is because the radiating section (resistor) becomes 

very hot. 

(Note 3) Use Minebea fan motors, .model 5915PC-2OW-920-04 or equivalent. The air flow is 

5.5mVmin at 50 Hz or 6.OmVmin at 60Hz. Prepare two fan motors for models 15s to 22S, and 

four fan motors for models 26s and small type model 30s. 

(Note 4) Mount a deflector so that air strikes the heat sink directly. 
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7. COOLING 

7.1.4 Models 30s and 40s ’ 

70% of the carolic value generated by a unit can be radiated by attaching an appropriate fan motor. 

(1) Fan motor with required wind speed/air quantity 

Modets 30s and 40s 

Wind speed 

Air quantity output 4.5m3/min or larger 

Fan motor I 7556X x 2 by TORY0 or equivalent I 

(2) Required air quantity and ventilation route 

Make sure to supply an air quantity of 4.5m3/min or more from the air inlet. 

For supplying air, it is recommended to supply cooling air from the inlet so that the fan motor can 

be us& for a long time. An optional fan unit can be attached directly to the air inlet as shown in 

the external dimensions in 8.1.6 or 8.1.7. In that occasion, keep a space of 50mm or more on the 

back side of the fan motor. 

For designing a ventilation route, make good use of the M4 tap holes prepared around the inlet and 

outlet ports (six holes for each.) . 

(3) Cautions for air supply 

When the condition of the environment is not good, such troubles are expected that after a long 

time the radiation capacity will by reduced, leakage will occur due to the deterioration of insulation 

in the resistor section, and the like. To prevent these troubles, make sure to supply air through an 

air filter. For filter dimension, select one so that a required quantity of air can be obtained. 

Air filter: VILEDON PS600 (by JAPAN Vilene CO., LTD.) 

Fan motor: Model 7556 (2) by TORY0 KOSAN 

(4) Cautions for outlet 

Take care so that machine oil may not flow in, or metal chips may not rush into through the outlet. 
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8. EXTERNAL DIMENSIONS AND MAINTENANCE AREA 

8. EXTERNAL DIMENSIONS AND MAINTENANCE AREA 

8.1 External Dimensions 

Refer to the next subsection for the external dimensions of the basic unit. Also for the optional 

units, refer to each subsection for its external dimensions. 

8.1.1 AC spindle servo unit models 

P 
4 / 9’ 

I 
-1 

. 

Seminal screw M4 (8points) 

t;--------: 

I 1 . 
Mounting Surface * 

1s - 3s (with an option) 

300MAX. 

Weight l3kg 

1 

r 
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8. EXTERNAL DIMENSIONS AND MAINTENANCE AREA 

8.1.2 AC spindle servo unit models 6s - 12s (with unit adaptor) 

(See 8.1.8 for external dimension of unit adaptor) 

00 

.:i 
. 

I 

I 

00 

-7 

I 
I 
I 
I 
I 
I 
I 
I 

-J 

OPTION P.C B. 

Weight : 23kg.j 

6s - 12s 500 480 345 135 
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8. EXTERNAL DIMENSIONS AND MAINTENANCE AREA 

8.1.3 AC spindle servo unit models 6s - 12s (without unit adaptor) 

C 
u 
T 

D 300 

1, 

D OPTION P.C.B. 

. . 

4-010 

I 

RTS MOUNTING 

Weight : 17kg 
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8. EXTERNAL DlMENSiONS AND MAINTENANCE AREA 

8.1.4 AC spindle servo unit models 15s - 22S, 26S, small type model 30s 
(with unit adaptor) 

(Refer to 8.1 .S for the external dimensions for the unit adaptor.) 

u-l 
- I 

294 

OPTION P.C.B. 

-Ii- 12 

t 300 

r 
I 
I 
I 
I 
I 
1 
I 
I 
L 

. 

00 

. 
weight : 4okg 

26S, Small type 955 925 388 178 
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8. EXTERNAL DIMENSIONS AND MAINTENANCE AREA 

8.15 AC spindle servo unit models 1% - 26S, small type model 30s 
(without unit adaptor) 

- 300 ----_- 

A 

7 

OPTION P.C.B. 

Protection cover 
A300-0001-0097 

I 

t-iulwtirrul I bVVU 

A300-0001-0098 

Mounting face of the parts 

Weight : 30kg 

4-30 - 



8. EXTERNAL DIMENSIONS AND MAINTENANCE AREA 

8.1.6 AC spindle servo unit model 30s 

Air out 

Q 
wmdow , 

I Q onthe 
upper side 

printed circuit board 

(PCBZ) 

+ 

For mounting an a@ional fan unit 

(M4 tap in 6 kx%ons) 

I 3x0 

4 SOmax. 

(Note)Spare holes are used to fix the unit to the conveyer during transportation. 

8.1.7 AC spindle servo unit model 40s 

330 max. 
I 9 I 

r ,‘I -. 
L- 

,=-, 
we--‘,- A 

unit internal fan molar 

1 + + 
r 

Printed circuit board 

&+ (PCB2) 

+ 
Printed Circuit 
board (PCBl) 

CWllA CHA 

GJ h da!+ r-0, I, * 

cw\3 CWII B CR2 

e-eye bolt 
\ 

R-7.5 

/ 

t 

Formountinganoptiowtfanunit 
(M4 tap in 6 kcations) 

(Note) Spare holes amused to fix the unit 

to the conveyer during transportation. 
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8. EXTERNAL DiMENSlONS AND MAINTENANCE AREA 

8.1.8 Unit adaptor models 6s - 12s 
(Order Spec. DWG No.: A06B-6059~KO31) 

AIR FLOW 

~ 

00 

l 135 & 298 
I 

FAN MOTOR 
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8. EXTERNAL DIMENSIONS AND MAINTENANCE AREA 

8.1.9 Unit adaptor models 15s - 22s 
(Order Spec. DWG No.: A06B-6059-K032) 

\ 
FAN MOTOR 

IF A-i 

AIR FLOW 

m 182 J 
I 

42 

II 
I 

I 

00 

10 0 

0 

0 0 

308 
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8. EXTERNAL DIMENSIONS AND MAINTENANCE AREA 

8.1.10 Unit adaptor model 26S, small type model 30s 

(Order Spec. DWG No.: A06B-6059-K038) 

9 AIR FLOW 

u AIR FL 
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8. EXTERNAL DIMENSIONS AND MAINTENANCE AREA 

8.1.11 Fan unit for models 3OS, 40s 
(Order Spec. DWG No.: A06B-6044-K040) 

\ 
Terminal bkck 

2-M4 

6-64.8 

(Note) The six M4 screws for mounting the fan unit are to be prepared by the user. 
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8. EXTERNAL DIMENSION$ AND MAINTENANCE AREA 

8.2 Consideration to Inlet and Outlet Ports 

8.2.1 AC spindle servo unit models IS - 3s . . 

The AC spindle servo unit has such a construction that the radiating section of the power circuit 

section, the main heat generating section, is externally cooled by a built-in fan motor. Therefore, 

give consideration to the inlet and output ports so that a sufficient wind speed may be obtained for 

forced-air cooling. 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

I 

1 
I 
I 
L-- 

A: Keep apart 1OOmm or more. 

8: AS the radiating section becomes very hot, give careful consideration to space. 

C: Keep ~5,000mm2 or larger. 

Air inlet 
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9. CONNECTION 

9. CONNECTION 

9.1 Connection Diagram 

9.1.1 Motor models IS - 35 
Machine spindle 

Circuit breaker 

Normally, the connection 
not required. See (4) in 
Section 8.2, Pat-t VI, “Signal 
Conversion Circuit.” 

See Chapter 4, “Connection” in Part VIII for how to connect a model having output switching with . 
other units. 

Fig. 9.1 .I Connection diagram (Models 1 S - 3s) 

OHI 
OH2 
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9. CONNECTION 

9.1.2 Motor models 6s - 26S, small type model 30s 

Machine spindle \ 
CNC ’ .-- 

CNI IA 

-9 
AC spindle servo unit 

OHI 

OH2 

OHI 
OH2 

r I”IL I I IL -2 nrl - 
I 

no J VU 

\ CM 93 IHI CN12 

u-l Built-in sensor 
signal conversion 
circuit mounted 
on the unit I _A 

Unit fan 
motor KIO 

KIO 

KI 

Tl 

I 

I I 

Normally, the connection is 
not required. See (4) in K16 2 

Section 8.2, Pat-t VI, 
“Signal Conversion Circuit.” 

See Chapter 4, “Connection” in Part VIII for how to connect a model having output switching with 
other units. 

Fig. 9.1.2 Connection diagram (Models 6s to 26s and Small Model 30s) . 
9.1.3 Motor models 3OS, 40s 

Machine spindle 

AC spindle servo unit CNC 

PMC 
SPI 

K6 
SP ; 

I :z ; 

M 5 

I on the unit I Buiit-in sensor 

KIO 

KIO 

8 
KI I 

G 

TI 

I 
Usually, the corinection is 
not required. See (4) in 

Kl6 / 

Section 8.2, Part VI, 
“Signal Conversion Circuit.” 

See Chapter 
other units. 

4, “Connection” in Part VIII for how to connect a model having output switching with 

Fig. 9.1.3 Connection diagram (Models 30s to 40s) 
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9. CONNECTION 

9.1.4 Connection between the CNC and AC spindle servo unit 

(1) For the Series 0-TC, O-MC, 15, and 16 

(a) When one AC spindle servo unit is used 

AC spindle servo unit 

CNC . 

Series 0-TC, 16TA 

Series O-MC, 16MA 

Series 15 

I 

For the first spindle 

Jumper Sl = A 

COP5:Series 0, 15 ;-; (*l) I 
JA7A:Series 16 ’ ’ ’ 

CNllAj 

I 1 L-d Optical cable 

(b) When two AC spindle servo units are used 

AC spindle servo unit AC spindle servo unit 

COP5: Series 0, 15 ;-; (*l) CNllA 

JA7A: Series 76 
1 . l 

I I 
L-J Optical cable 

(2) For the Series 0-TTC, 164-T 

CNC 

Series o-TTC 

Series 16=ll- 

I CN115 CN,lA 1 

Optical cable . 

AC spindle servo unit AC spindle servo unit 

COP6: Series 0, 15 COP5 F-:(*1) CNllA I I 
JAi’5: Series 16 

CNllAl 

JA7A ! _ f Optical cable 

;-; (*l) 

i i 
L - J Optical cable 

(“1) The optical I/O Link adaptor is required for the Series 16. 

(Note 1) The parameter number for an AC spindle servo unit for tool post 2 is the same as that 

for the first spindle on the parameter screen for tool post 2. 

(Note 2) When the second spindle is connected to a tool post, set jumper Sl for the AC spindle 

servo unit for the first spindle of the tool post to B. 
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9. CONNECTION 

9.2 Cable Routing 

See Appendix 1. 

9.2.1 Cable routing diagram of models 1s - 3s 

Control Circuit 

1 s-3s A200-1005-0190 

Small type 6s A20B-1005-0191 

(PCB3) 

T1 
RSTGGUVW r,,( 

R S T G G U Vw R&T 

Driver Circuit 

Al 68-2100-0070 

(PCB2) 

Spindle control circuit 

At 60-22ot-ouo 

(PCBl) 

CNA (upper) 
CN2 (lower) 

the AC motor 

To the second 
AC spindle servo unit 

To fan motor 

.To the speed meter 
a and load meter 

To the power magnetic circuit 
(emergency stop signal, 
spindle speed override) 

AC power supply to AC Motor Change of pin arrangement in TB2 

(~1) Printed circuit board with general version 

02A or earlier 

0 Q 0 
T 

VIN PCOV PC24V 

Printed circuit board with version 03A or later 

0 Q 0 

IPC24Vl PCOV 1 VIN 1 

Fig. 9.2.1 Cable routing (Models 1 S - 3s) 
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9. CONNECTION 

9.2.2 Cable routing diagram of models 6s - 12s 

Driver Circuit 

. 
A20B-2000-0220 

Control Circuit 
(PCBZ) 

SS-12s A20B-1004-0730 

Small type 1 SS A2OB-1004-0700 

Spindle control circuit 

A t 6B-2201-0440 

(PCB3) 

T2 -- 

II l- 
%WO Tl 

RSTCl~vW _- _ _ 3 v - . . 

@ 
CN14 TB 

(PCB 1) 

%sO To WJb RSTGGUVW 

YY. 
From thr 
position coder 

To the second AC spindle servo unit 

U u Fan motor for u u to die device 
To fan motor 

I cooling unit of motor 
From 3-Phase Power line 

To speed meter 
and load meter 

To the power magnetic circuit 

(emergency slop signal, 
spindle speed override) 

NPPW 
ker) 

to AC motor 

AC power 

SUPprY 
to AC motor 

Fig. 9.2.2 Cable routing (Models 6S - 12s) 
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9. COljNECTlON 

9.2.3 Cable routing diagram of models 15s - 26S, small type model 30s 

n 

Con&d circuit 

D&v Circuit 

A20B-2000-0220 

(PCB2) 

Spindle control circuit 

Al 6B-2201-0440 

(PCBl) 

5 - 22s A2OB-1004-0740 

26s A20B- 1004-074 1 

Small type 30s A20B-1004-0742 

(PCB3) 

I 

PP CNl4 

mrr CN’3 
II Ad?! 

To speed meter 
and bad meter 
To the power magnetic circuit 

(emergency slop signal, 
spindle speed override) 

WPPW 
(lower) 

R*S T C U v w III II 11 II II 
. .- .._._I 

%&,To %sOTo RSTGCUVW 

II 
Frm the Ii* 11 

position coder 
To the secod 

to CNC device 

AC spindle servo unit 

Fan motor for To fan motor 
cooling unit of motcw From 3-m Power line 

AC power to AC motor 
SUPPty 

Fig. 9.2.3 Cable routing (Models 15s - 26S, small type model 30s) 
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9. CONNECTION 

9.2.4 Cable routing diagram of models 3OS, 40s 

I e Driver Circuit 

MOB-10044230 

Spindle Control Circuit 

A16B-2201-0010 . 
U’CU) 

speed- 
/,andtoadnleter 

To power circuit 
(emergency stop signal) 

To CNC device 

(optical cab@ 

/ 0 / 
To AC motor 

(For Model 40) 

Fmtn3phase Power line Unit Fan Motor 

ACpowe-wHY L-_-I . To fan motor 
to AC Motor of motor 

Fig. 9.2.4 Cable routing (Models 30s , 40s) 
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9. CONNECTION 

9.3 Detailed Connection Diagram 

9.3.1 Connection of power source 

(1) AC spindle servo unit Models 1 S - 40s 

l Without power transformer 

AC200V & 

------- 1 

R 

I 

50 / 60Hz ,--b T 
sen/o unit 

Four-wire cabtire cable or single wire (Models 15s - 40s) 1 

l With power transformer 

r ---11-- 1 

‘-9 Power ?-? No fuse 0 R 
AC3SOV 

415v 

460V 

50 / 6OHz 

G 

Four-wire cabtire cable or single wire (Models 1 SS - 40s) 
. 



9. CONNECTION 

Model Applicable wire Unit terminal screw 

1s 2 mm2 or more 

2s 3.5 mm2 or more M4 

3s 5.5 mm2 or more 

6s 8 mm2 or more 

M5 
8SJ2S 14 mm2 or more 

15s Single wire of 14 mm2 or thicker (heat resistant) (*l ) 
M8 

18S-26s Single wire of 22 mm2 or thicker (heat resistant) (*l ) 

Small type 30s Between power Single wire of 22 mm2 or thicker (heat 

suuply to amplifier resistant) (* 1) 

Between amplifier R,S,T : Single wire of 38 mm2 or thicker M8 

to motor (heat resistant) (*l) 

G : Single wire of 22 mm2 or thicker 

(heat resistant) (+l) 

30s R,S,T : Single wire of 38 mm2 or thicker (heat resistant) (*l) 

G : Single wire of 22 mm2 (heat resistant) 
. 

Ml0 

40s R,S,T : Single wire of 50 mm2 or thicker (heat resistant) (*l) 

G : Single wire of 22 mm* (heat resistant) 
Ml0 

(*I) Use the flame retardant poli-flex cable (MLFC)(Maximum temperature of conductor: 105°C) 
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V. DYNAMOMETER (LOAD METER) 



1. VOLTAGE SIGNALS (LMl AND OM) FOR DYNAMOMETER INDICATIONS 

1. 

1) 

2) 

VOLTAGE SIGNALS (LMI AND OM) FOR DYNAMOMETER 
INDICATIONS 

A dynamometer indicates the load factor. The load factor is the ratio of average output to 

the maximum output of the spindle motor when the spindle of the machine tool operates with 

no load and during cutting. 

When the machine operates at the rated input voltage, the relationship between the output of 

the spindle motor and the speed, between the torque and the speed, and between the 

voltage for dynamometer indications and the speed are as follows. 

@ For the standard model 

kW 

output 

Torque 

0 

$ASE SPEED 
I I I MAX. SP$ED 

4 4 I * I 1 I > 

Rated Decreasing output 

torque area . 

Ratedoutput area . , 8fea 
. 

I I I 

I I I 

-: * 
+'- 

I 

s t 

I 1 I 

I I I .* 

I I I 

I I I 

I I I 

I I I 

I I I 

I I 1 

Maximum output of the motor 
(120% x 30-minute rating) 

I I 

I 
30-minute rated output 

I I 

I I 

I I 

I I 

I I 

I I 
Continuous rated output 

rpm 

Maximum output of the motor 
(120% x 30-minute rating) 

30-minute rated output 

Continuous rated output 

0 
Dynamometer 

voltage Vt 

rm 

Maximum output of the motor 
(120% X 30-minute rating) 

30-minute rated output 

Continuous rated output 

0 ’ I I I 
l 

0 speed rpm 
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1. VOLTAGE SiGNALS (LMI AND OM) FOR DYNAMOMETER INDICATIONS 

a For a model with 25% or 40% ED rated output 

t 
kW 

Torque 

0 

Rated torque Rated output area Uecreasing output 
area . . 

t ; area I 
t I I . u/ .I, v . 0s. / I- .I 

I 

I Maximum output : I 1 I I 8 I I 
: 30-minvte rated output 

i Continuous rated output 

PEED 

0 BASE SPEED mm 

40% ED rated output 

Maximum output of the motor 
(120% x 30-minute rating) 

0 speed rPm 

Vt 

10 1 

Maximum output of the motor 

t I 

Dynamometer 

4()%cD\ i [ TO-minuteratedoutput 

A 

Continuous rapd output 

4OXED i [30nin 
I 

I 

I 

I 

BASE i ABASE 
I 

I 

I 

I , I 

O- I I I 
* 

0 speed rPm 
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1. VOLTAGE SIGNALS (LMl AND OM) FOR DYNAMOMETER INDICATIONS 

3) The dynamometer indication is a percentage of the continuous rating of the AC spindle 

motor. Table 1 shows the relationship between the output of the AC spindle motor and the 

voltage for dynamometer display. 

4) As shown in Table 1, the dynamometer indications are classified into approximately five 

types. See Table 2 for the types of dynamometer indications. 

5) Use a dynamometer (DC voltmeters) that meets the following requirements, except when the 

type-E dynamometer is used. 

l Pulsating DC voltmeter, including LM-80 manufactured by Kuwano Denki Co., Ltd. 

b With readings up to 10 VDC 

l internal resistance of 10 kiiohms or more 

6) The interface for displaying the above signals can be connected from terminal block TB. 

Use a two-core shielded cable for the interface cable. 

5-3 



2. RELATIONSHIP BETWEEN THE OUTPUT OF EACH SPINDLE MOTOR 
AND THE VOLTAGES FOR THE DYNAMOMETER 

2 l RELATIONSHIP BETWEEN THE OUTPUT OF EACH SPINDLE 
MOTOR AND THE VOLTAGES FOR THE DYNAMOMETER 

‘Table 1 Relationship between the output of each spindle motor and the voltages 
for the dynamometer 

Dynamometer type 

Percentage 
to the 

continuous 
rating (%) 

Percentage of 
the maximum 
value on the 

scale ’ 

110 

150 

180 

100 

166 

200 

110 

150 

180 

100 

150 

180 

200 

338 

400 

100 

166 

200 

100 

150 

180 

110 

150 

180 
1 

Timing rating Output Dynamometer 
(kW voltage (V) 

Model Type Applicable 
dynamometer 

80.3 L127 Continuous rating ( 0.55 1 6.1 100 

300minute rating 1 0.75 ( 8.3 136 A 

Maximum output [ 0.90 1 10.0 164 

60.5 L113 Continuous rating 1 OFI ~~~ 4.9- 100 

150minute rating I 110 1 . 8.3 169 C 

Maximum output 1 1.32 1 10.0 203 

00.5 L128 Continuous rating / 1.10 1 6J 100 

300minute rating I 150 1 . 8.3 136 A 

Maximum output 1 1.8d T ~~ I& 163 

91 1129 Continuous rating 1 1.50 I 5.7 100 

150minute rating I 220 1 . 8.3 147 * A 

Maximum output 1 2.64 1 10.0 176 

91.5 L130 Continuous rating I 110 1 . 2.5 100 

1 O-minute rating ( 3.70 ( 8.3 336 D 

Maximum output 444 I . 10.0 404 

92 L120 Continuous rating 220 1 . 100 5.0 

150minute rating 370 1 . 8.3 168 C 

Maximum output 444 1 . 10.0 202 

96 L131 Continuous rating 370 I . 5.6 100 

30-minute rating 550 I . 8.3 149 A 
-~ 

Maximum output 6.60 1 10.0 178 

96 L132 Continuous rating 5.50 1 6.1 100 

300minute rating 7.50 1 8.3 136 A 

Maximum output 1 900 1 . 10.0 164 
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2. RELATIONSHIP BETWEEN THE OUTPUT OF EACH SPINDLE MOTOR 
AND THE VOLTAGES FOR THE DYNAMOMETER 

Type 

I Dynamometer type 

Percentage 
to the Percentage of Output Dynamometer 

(k WI voitage (V) 
Model Timing rating the maximum 

value on the 

scale 

B6 L133 Continuous rating 1101 I . 6.1 

30-minute rating 150 1 . 8.3 

Maximum output 180 1 . 10.0 

B8 l.134 Continuous rating 750 1 . 5.7 

30-minute rating 110 1 . 8.3 

Maximum output 132 1 . 10.0 

Bl5 L135 Continuous rating 150 / . 6.8 

30-minute rating 185 / . 8.3 

Maximum output 222 I . 10.0 

640 Continuous rating 30.0 I 6.8 under 

levelor 

ment 1 S-minute rating 370 I . 8.3 

Maximum output 444 1 . 10.0 
J 

100 100 

122 B 125 

146 150 
4 

B40 L138 Continuous rating 370 I . 6.9 

1 O-minute rating 

Maximum output 
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2. RELATIONSHIP BETWEEN THE OUTPUT OF EACH SPINDLE MOTOR 
AND THE VOLTAGES FOR THE DYNAMOMETER 

(Speed range switching) 

Model Type 

I I Dynamometer type 1 

Output Dynamometer 
NW) voltage (V) 

Speed 
(rpm> 

Timing rating 

02 L516 Continuous rating 2.20 5.0 100 100 

8.3 168 C 166 
, 

10.0 202 200 

5.6 100 100 

8.3 149 A 150 

10.0 1 178 1 1 180 I 

3.70 1 O-minute rating 

Maximum output 4.44 

83 L517 Continuous rating 

300minute rating 

3.70 

5.50 

Maximum output 6.60 

68 L511 0 to 
530 

4.29 4.8 78 

6.5 106 

8.3 136 

10.0 164 

6.1 100 

8.3 136 

10.0 164 

E 

80 Va 

100 Vb 

140 vc 

160 Vd 

100 Ve 

150 Vf 

160 Vd 

Continuous rating 

300minute rating 5.85 

40% ED 7.50 

Maximum output 9.00 

680 
or 

more 

Continuous rating 

300minute rating 

5.50 

7.50 

Maximum output 9.00 

BlO L521 5.50 Continuous rating 

30-minute rating 

Maximum output 

Continuous rating 

30-minute rating. 

25% ED 

Maximum output 

Continuous rating 

300minute rating 

Maximum output 

7.50 

9.00 

4.28 

5.05 

7.50 

9.00 

5.50 

7.50 

9.00 

L522 0 to 
350 

520 
or 

more 
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2. RELATIONSHIP BETWEEN THE OUTPUT OF EACH SPINDLE MOTOR 
AND THE VOLTAGES FOR THE DYNAMOMETER 

I Dynamometer type I 

Model Type 

Percentage 
Dynamometer to the 

voltage (V) continuous 
rating (%) 

Percentage of 

Applicable the maximum 
dynamometer value on the 

scale 

Speed Timing rating output 
(rpm) (kW 

817 L525 I Continuous rating I 5.50 6.1 I 100 

A 8.3 I 136 I 300minute rating I 7.50 

I Maximum output I 9.00 10.0 I 
164 

B26 L526 I Continuous rating I 7.50 5.7 I 100 

A 8.3 I 147 I 30-minute rating I 11.0 

I Maximum output I 13.2 10.0 I 176 

0 to 
450 

300minute rating 8.80 

ti Continuous rating 6.00 

40% ED 11.0 

Maximum output 13.2 

4.5 I 80 L527 

6.7 I 117 

( 100 5.7 100 

B28 l-529 

10.0 176 

E 

80 Va t-H 110 Vb 

59" IContinuous rating 1 11 .O 6.1 I 100 1 100 1 Ve 1 
8.3 I 136 
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2. RELATIONSHIP BETWEEN THE OUTPUT OF EACH SPiNDLE MOTOR 
AND THE VOLTAGES FOR THE DYNAMOMETER 

I 
Dynamometer type 

Percentage 
1 

Speed 
Modei TYPe (rpm) Timing rating Output Dynamometer to the Percentage of 

wf) voltage (V) continuous Applicable the maximum 
. rating (%) dynamometer value on the 

scale 

828 L531 0 to Continuous rating 8.80 4.9 80 80 Va 
’ 320 / 

300minute rating 9.60 5.3 87 90 Vb 

25% ED 15.0 8.3 136 140 vc 

Maximum output 18.0 10.0 164 E 160 Vd 

500 Continuous rating 11.0 6.1 100 100 Ve 
Or 

mOre 300minute rating 15.0 8.3 136 140 Vf 

Maximum output 18.0 10.0 164 150 Vd 

B35 L532 0 to Continuous rating 15.4 5.8 83 80 Va 
350 I 

30-minute rating 18.5 6.9 100 100 Vb 

25% ED 22.0 8.3 119 120 vc 

Maximum output 26.4 10.0 143 E 140 Vd 

420 Continuous rating 18.5 7.0 100 100 Ve 

or v 
mOre 300minute rating 22.0 8.3 119 120 Vf 

Maximum output 26.4 10.0 143 150 Vd 

B45 L533 Continuous rating 11 .o 6.1 100 

30-minute rating 15.0 8.3 136 A 

Maximum output 18.0 10.0 164 
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2. RELATIONSHIP BETWEEN THE OUTPUT OF EACH SPINDLE MOTOR 
AND THE VOLTAGES FOR THE DYNAMOMETER 

Table 2 Example of indications for types A to E 

Dynamo-meter 
type 

A 

Applicable motor 
Example of indication 

Model Type 

B0.3, Bl L127 
B6 L131 

88 L132 
L133 

B3, BIO L134 
817, B26 L517 
B28, B45 L521 

L525 
0 % L526 

L529 
Voltage 0 5.5 8.3 10 V L533 

B0.5 L128 

B15 L135 
c010ur 840 under 

classification development 

840 L138 

B 

Indication 0 50 100 125 150 % 

0 5.5 8.3 10 V 
l 

Voltage . 

B0.5 L113 
B2 L516 

c010u, 
classification 

t 

C 

Indic8tion 0 50 100 166 200 % 

Voltage 0 5. 0 8.3 10 V 

81.5 L130 

Colour 
classification 

white YeIlosv Red 

D 

Indication 0 200 338 400 % 

^ Voltage 0 5. 5 8.3 10 v 
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2. RELATIONSHIP BETWEEN THE OUTPUT OF EACH SPINDLE MOTOR 
AND THE VOLTAGES FOR THE DYNAMOMETER 

Models with 25%.ED or 40%.ED rating-require the following special dynamometer: 

Dynamometer type E (for model B8/type L511) 

Vt 

I Red 40%ED (Vc),, Maximum output of the motor (Vd) 
\ 

10 

Dynamometer 
voltage 

0 

I I 1 

white 40%ED i White 30mih 
I 
I 
I 

BASE i BASE i 
I 
I 
I 

I I I 

0 530CNa) 680CNb) lOOOO(Nc) rpm 

speed 

0 

Speed (rpm) 
I 

Example of indication 

O- 

to 

530 Na (40% ED rating, 
base speed) 

530 * 

0 

white Green 

. Va Vb 

Yellow Red 

1 

vc Vd (%I 

530 Na (40% ED rating, 
base speed) 

to 

680 Nb (30.minute rating, 
base speed) 

0 Ve Vf Vd (%I 

680 Nb (300minute rating, 
base speed) 

to 

10000 NC (maximum speed) 

680 

1 ooo- 

0 

White Yellow Reci 
i 

Ve Vf Vd(%) 
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VI. SIGNAL CONVERSION CIRCUIT 



1. OUTLINE 

1 l OUTLINE 

This chapter describes the signal conversion circuit which, on the one hand, receives signals from 

the built-in sensors used in built-in sensor integrated type AC spindle motors and built-in motors 

and, on the other hand, outputs speed detection signals and position coder signals. 



2. FEATURES 

2 n FEATURES 

2.1 Added feature 

It is enabled to monitor the detection signal level and issue an alarm (for burnout) when a trouble 

has occurred. 

2.2 Existing features 

Both the motor velocity feedback signal and the 

a built-in sensor and this set of signal circuit. 

position coder signal can be obtained using 
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3. SYSTEM CONFIGURATION 

3. SYSTEM CONFIGURATION 

Signal conversion circuit (Unit mounting type) 

. . . . 

. 

. . NC unit i 

. . 

. . 

. 

. 
: (Optical cable) . 

Spindle servo unit 

Built-in sensor and built-in motor 
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4. ORDER DRAWING NUMBERS 

4 m ORDER DRAWING NUMBERS 

4.1 Signal conversion circuit a 

Classification Name Specification No. 
PCB specification 

No. 

Option . 
Built-in 
sensor signal 
conversion circuit 

A06B-60640J704 Al 6B-1300-0220 
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5. SPECIFICATIONS 

5. SPECIFICATIONS 

5.1 Position Coder Output 

(1) Number of teeth on detection 

Signals 

gear and number of output pulses 

Phase A 
Phase B 

Number of teeth 
on detection gear 

. . . . 
: SH : SH 

Magnification ; 6 ; 7 
: . . . . 

Number of 
output pulses 
per revolution 

I 512 I 

. 
2 { A i A ( 1024 . I 

1 Phase 2 1 

Note) Pins SH6 and SH7 determine the magnification. 

(2) Specifications of the output signal (connector CNI 9) at 1500 rpm . 

Point to be checked Item Specifications Sample waveform 

Between CNl S-16 (PA) 90 5 10” 
and CNl9-18 (PB) 

Phase 
(Counterclockwise 

Between CNl S-17 rotation as viewed 
(“PA) and CNl9-19 

difference 
from the detector) 

(TB) 

z ;L 
PB 

CNl9-I 6(PA) 
CNl9-I 8( PB) 
CNlS-14(SC) 
CNl S-17(?A) 
CNl9-19(*PB) 
CNl S-15(“sC) 

High ievel 

Low level 

2.5 V or higher 

1.2 V or lower 

PA and 
other signal 

ov YTE!L- . 

PA and 
other signals 

ov ZYk 

PA, *PA 
PB, “PB 

Duty ratio 50 5 7% 
PA and 
other signals 

&=T-\T 

CNl S-14(SC) 
CNl S-15(*SC) - 

Width 116+21& 
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5. SPECIFICATIONS 

. 

(3) Output circuit configuration 

Balanced output by line driver IC75172 

5.2 Power Supply 

Voltage range Maximum current 

+5v 25% 200 mA 

Note) The power is supplied from the spindle servo unit. 

5.3 Operating Temperature Range 

0"Cto +55"C 
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6. EXTERNAL DRAWING 

6 a EXTERNAL DRAWING 

Signal conversion circuit (Unit mounting type) 

(unit: mm) 

CN12 

CNl9 

-I- 

. . 1 

238 

I 

I 

243 
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7. CONNECTING CABLES 

7. CONNECTING CABLES 

Signal conversion circuit (Unit mounting type) 

- 

Built-in sensor 

AC spindle servo unit 

ST 

-- 
- 

CN12 

- 
- - Built-in sensor 

1 signal conversion 1 
circuit mounted on 
the unit 

. CN18 CNl9 

. . . . c . . . . . . . . . . . . . 
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8. CONNECTING UNITS 

8. CONNECTING UNITS 

8.1 Connection Diagrams 

Signal conversion circuit (Unit mounting 

Thermostat 

Cap (AMP) 

Built-in sens’or 

[ 
CNl r 

I. __ ,I 
1 l vz 4 ] L 

CN2 

350783-l 
Pin (AMP) 

TN’ 350706-7 

Plug (AMP) 
350735-l 

Socket (AMP) 

F--T= 
CN2 

~oad~tors i 
I 

CNl, CN2 
I 

I 

z-374 I 
Contacts ; 
(Honda) ; 
CNl, CN2 I 
HKP-F413 I 

f 
I 

t 
I 

MEW-2OFO 

Plug (AMP) 

i Cable length 

AC spindle motor/built-in motor i, limitations 
I 

L ____________________~~~~~~~~~ ‘f:9’ ;;rshot?ef 1 

type) 

. Built-in sensor signal ~161s1300-0220 

conversion circuit 
CNl8 

CNlS 

AC spindle servo unit 

CNlS 

t- 

CN12 

connection is not 

required only when 
the PMC or other 
units use the position 

. 1 

NC unit 

CNl 1A 
Optical cable - 

-led 
j flat cable 

For connections of OHI and OH2, see Section 9.1, “Cable (KlO).” . 
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8. CONNECTING UNITS 

8.2 . Details of connection between each unit 

Built-in sensor and connector (Cable symbol: KIO) 

: . . 
4 

: 
I 

, 

CNl(O5) f i VA I •-~--.---------------. 1 AMP (02) . * -* , ( i 
, . , . 

(02) 
* . . . 

VA . l . : : : : . 
’ . e . 8. (03) 

b . # I . * . l 

Built-in s~or 

Thermostat ; ntt l \ I 
(10) 

(12) 

Connector manufactured 

by AMP Japan 

Connector Z-374 

Contact HKP-F413 

Cables for use* : 8-wire-bundled shielded cable 

0.2 mm2 (7/0.18) 
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8. CONNECTING UNITS 

(2) Motor and built-in sensor signal conversion circuit (Cable symbol: Kll) 

Connector Built-in sensor signal 
manufactured by conversion circuit 
AMP Al 6B-1300-0220 

AM lCN18 (04, 

1, 

6) 
7) 
8) 

4) 

05, 06) 

02, 03) 

[_I 1, (20) - ,Y 

Conn&tor manufactured 
by AMP Japan 

Connector manufactured by HONDA 

Plug: 350735 1 
Socket: 350689-6 

Cable: lo-pair shielded cable (all wires shielded in one braiding) 
0.2 mm2 (7/0.18) 

Reference: For pin crimping and extraction, use the following tools: 

I A.M.P Handling tool model number 
I 

I Crimping tool I 90300 I 

I Extracting tool I 458994 I 

(Note 1) AMP manual tool operator’s manual: IS 7706 

(Note 2) For the hand tool, use a die for wire size 22-24. 

(*) See section 9.2 for length of the cable (7m: standard). 
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8. CONNECTING UNITS 

(3) Unit mounting type (when a separate cable is used for the overheat line.) 

(Cable symbol: Kll) 

1 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

! 
I 
I 
I 
I 

; 
I 
I 

I 
Built-in motor 1 

Built-in sensor signal 
conversion circuit 
Al 6B-1300-0220 

r 

Built-in 
sensor 

_ 1 I i I I I 
CN2 (02) ! VZ ’ ’ 

A I I I 

Thermostat : 
+i&+*;; 

/ 
Connector manufactured by HONDA 
Connector MRP-20FOl 

Cable: Shielded cable (all wires shielded in one braiding) 

0.2 mm* (7/0.18) 

(*) See section 9.2 for length of the cable. 
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8. CONNECTING UNITS 

(4) Unit mounting type (when the position coder signal is used by the PMC, etc.) 

(Cable symbol: K16) 

(Connector symbol: CN19) : The connection is unnecessary usually. 

Built-in sensor signal . 
conversion circuit 
Al 68-l 300-0220, 

PMC, etc. 

I 

CN19 (01) OH f>-----ii? 

, I 
j18)XPB!!n 

I , 
I I . . x I 
I I 

j20) 1 ss 
I . . 

Y 12 1.J 1 -m--y Y 

Connector manufactured by HONDA 
Connector MRP-20MOl 

Cable: lo-pair shielded cable (all wires shielded in one braiding) 
0.2 mm2 (7/0.18) 
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9. CABLES 

9 8 CABLES 

Specifications for each cable are as follows. Cables are to be prepared by the user. 

Purpose Symbol General specification 
FANUC spec. 

dwg. No. 
(Cable assembly) 

Built-in sensor 

I 
AMP made plug 

HONDA made connwtm 2-374 
ccmtst HKP-F413 

AMP made cap 350783-l 
Pin 350706-7 

0.2 mm2 (7fl.18) 

AC spindle motor 
or AMP made cap 

I 
Built-in sensor 
signal conversion 
circuit 

AMP made plug 350735-l 
Socket 350689-6 

RI I< P-20 ITO 1 A06B-60590K806 

Kjj ff[4 (7 m, 

lO-pair-hdled shielded cable 
0.2 mm’ (7fl.18) 

Built-in sensor 
signal conversion 
circuit 

I 
NC device 

K,6 MRP- 20MOl , \ 1 , ‘: SF01 ;6$6059-K803 

lO-pair-bundled shieldal cable 
0.2 mm2 (710.18) 
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9. CABLES 

9.1 Details of the cable (KlO) 

FANUC specification drawing No. : A06B-6059.K804 (0.5 m) 
. A06B-6059.K805 (1 m) 

No. . displaying surface 

0.18 mm* (710.18) 

1) Cable dimension 

Dimension 

A06B-60590K804 AO6B-60590K805 

A I 26.67 I 26.67 

B I 20.32 I 20.32 

C I 25.91 I 25.91 

D 27.43 27.43 . 

L 500 *20 1000 &20 

2) Detector wiring connecting table 

1 2 3 

Red Black Blue 

5v VA “VA 

4 5 6 

White/yellow Green White/orange 

ov VB T/B 

7 8 9 ( 

Grey White/brown 

VZ YZ 

10 II 12 

Blue/transparent 

OH (Note) OH (Note) 
. v 

Note) Connect the OH wire of the motor to Nos. IO and 12. 
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9. CABLES 

3) Accessories 

Name I . Manufacturer I Model number ( Q'ty j 

I Plug I A.M.P I 350735-l I 1 - I 

I Split pin I A.M.P I 350706-7 I 2 I 

I Socket I A.M.P I 350689-6 1 ‘O I 

Reference) Use the tools listed below for crimping and pulling up pins. 

I AMP Handling tool model number 
I 

I Crimping tool I 90300 I 
I Extracting tool I 458994 I 

* AMP manual tool operator’s manual: IS 7706 

* Use the dies on the wire size 22-24 side. 

9.2 Cable (Kll) Length 

Specifications of the built-in sensor 

Internal impedance I 12OQ I 

I Consumption current I 41.67mA I 

The total voltage drop across a cable both ways must be reslricted to 0.15 V or less. 

If a cable with resistance A is used, the maximum length of the cable (one way) is found from the 

formula: 

1800 
L= 

A 

L: Maximum cable length [m] 

A: Resistance of a cable used [a/km] 

Reference: Cable resistance 

7/0.18 (0.2mm2) . . . 110Wkm 

1210.18 (0.3mm2) . . . 66Wkm * 

2010.18 (0.5mm2) . . . 40Wkm 
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9. CABLES 

The following figure shows the relationship between resistance and the maximum cable length. 

Resistance 
[Nkm] 

A 110 

66 

60 

0 15 30 45 Maximum cable IengthL [ I m 

Cable used I Maximum cable length 

7/0.18 16.4m 

12/0.18 27.3m 

(Note) The maximum length of the cable shall be 30 m. . 
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10. CAUTIONS IN USE 

IO. CAUTIONS IN USE 

(1) Adjustment 

For matching between the built-in sensor and signal conversion circuit, adjustments need to be 

made at the time of installation. For detailed information about adjustments, refer to the 

” FANUC AC Spindle Servo Unit Serial Interface Maintenance Manual” (B-65045E). 

@ Offset voltage adjustment (for Al 6B-1300-0220) 

Adjustment 

location 
Measurement location Measurement conditions Adjustment value Remarks 

VRl CH7-CH10 

t 

VR2 CH8-CHlO 

VR3 CHS-CHI 0 

Rotation direction: CW and CCW 

Speed: 1500 rpm 

Test equipment: DC voltmeter 

(DC range of 

digital multimeter, 

etc.) or 

oscilloscope 

0 t 35mV 

- 85mV to 

- 345mV 

Make adjustment to 

place centers of CW 

and CCW adjustment 

values close to 0 mV. 

Make adjustment to 

place centers of CW 

and CCW adjustment 

values close to -200 

mV. 

(2) Orientation for using the built-in sensor 

Number of detection 
Signal conversion 

pulses/rev 
circuit interpolation 

magnification 

I 5 12 pulses/rev I 2 

Phase A 

Phase B 

Phase 2 1 pulse/rev I 

Number of I I 
equivalent position Detection 

corder signal output 

I I 

unit 
Repeatability 

pulses/rev 

1024 pulses/rev 

1024 pulses/rev 1 0.088’ 1 

5 12 pulses/rev / 0.176’ 1 20.4~ 1 I”’ 

1 pulse/rev I I I 

(Note 1) Error components due to the machine are excluded. A fluctuation of Zt 1 

detection unit occurs at the time of stop at a fixed position by orientation. 
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10. CAUTIONS IN USE 

(3) To prevent malfunction due to noise and fluctuation at the time of stop by orientation, note the 

following: 

Do not run the signal cable (KlO) and power cable through the same duct. In addition, 

separate the signal cable (Kll) from the power cable as far as possible. 

When using cables, be sure to use shield wires, and connect a shield wire to the SS pin of 

each connector. (KI 0, KI 1) 

Be sure to pair the signal lines in a signal cable correctly. 

If the spindle servo unit and motor are not connected to ground correctly, a speed 

feedback signal, speed command voltage, and so forth may pick up noise, thus causing 

fluctuation at the time of stop by orientation, erratic rotation, abnormal sound, and so on. 

Connect the spindle servo unit and motor to ground according to Item (4) below. 

(4) Grounding 

@ Connect the G terminal on the power cabinet to the G terminal on the spindle servo unit. 

@ Connect the G terminal on the spindle servo unit to the G terminal on the spindle motor. ’ 

0 Connect the G terminal on the spindle servo unit to the nearest point of the power cabinet 

frame. 

Reason: If the connection point is far from the G terminal on the power cabinet, grounding 

may not be sufficient. 

@ Connect the G terminal on the power cabinet to an external ground wire. 

(Note 1) Con&t the G terminal of the power cabinet to a ground terminal installed according to 

Section 3 of “Technical Standard for Electric Installation.” 

(Note 2) Use a thick (5.5 mm2 or more) wire when connecting the G terminal on the CNC 

control circuit to a ground G terminal, and the G terminal on the power cabinet to a ground 

terminal. Both connections should be made as close to each other as possible. 
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10. CAUTIONS IN USE 

Power cabinet 

1 

CNC control 
circuit 

. Power 
terminals 

0 0 0 ( 

4 Grounding 
terminal 

- 

(5) Connecting a shielded grounding cable 

_-------------- ~-~----_ 
1 

Built-in motor I 

Spindle 
servo 
unit 

G 
n 

G terminal 

KIO 

Built-in C7-p 
Kl I 

sensor 
1 

CNI 
I 

CN2 I 

I 
I 
I 

OH2 0 I 
OHl o- I 

I 

u- 
VW 
W 

7 G? 

Spindle motor 

NC cabinet 

, 
Optical cable . 

:N 1 I A AC spindle servo unit 

i 

Al6B-1300-0220 - - 

- 
L a 

ov ov 

UVW G 
4 

TSR 

--------i’- 

I ’ 
“I Connect the ground line of the input lines to the 

grounding plate and to the cabinet at the closest point, 
using a thick short line (3.7 mm* or larger, about 100 
mm long). 
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Il. ADJUSTING THE SIGNAL CONVERSION CIRCUIT 

. 11. ADJUSTING THE SIGNAL CONVERSION CIRCUIT 

It is necessary to make the* following adjustments and to check the output waveform, especiallv 

when the built-in sensor is attached by the user. 

(1) Confirmation and change of setting pin 

For the mounting positions of each pin, see Figure 1. 

Printed circuit board Al 6B-1300-0220 (to be mounted on the unit) 

lo. Pin No. Function Setting Standard 
setting 

Adjusts the phase-2 A: Drift offset is not provided. 
1 SH3 temperature drift. 1 B 

B: Drift offset is provided. ’ 

2 Adjusts the phase-A A: The magnification is set to 

SH4(*1) (between CH7 and 0.9. 

CHlO) output gain. l 

Open: The magnification is set OPEN 

Adjusts the phase-B , 
to 1.0. 

SH5(*1) (between CH8 and B: The magnification is set to 
CHlO) output gain. 1.1. 

4 Adjusts the magnification between the number of input SH6 : B 
SH6, SH7 pulses and.the number of output pulses. Examples are SH7 : A 

given below. 
I 

SH6 SH7 ’ ~a~i~~o Number of + Number of Remarks 
input pulses output pulses (compatibility) 

A A 2 512 --) 1024 
Compatible with 
Al 6B-1600-0390 

Compatible with 
B A 4 256 + 1024 A20B-9000-0180, 

128 + 512 Al 6B-1600-0370 

Note 1) When VP+ of the signal between CH28 and CHlO or between CH29 and CHlO is outside 

the allowable range (see (2) - (a)), the amplitude of the signal can be changed without 

changing the mounting position of the sensor. If Vp_p does not come within the range after 

the amplitude is changed, the mounting position of the sensor must be changed. 
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1 I, ADJUSTING THE SIGNAL CONVERSION CIRCUIT 

2) Adjustment 

For the mounting positions for each variable resistor and check pin, see Fig. 10.10 

(a) Checking an output signal (for speed detection) 

Conditions for measurement: 

Rotating direction : Normal (CCW) / Reverse (CW) 

Speed : 1500 rpm 

Al 6E3-1300-0220 

* 

Point to be 
measured vs, Vs’ Example waveform 

CH28 - @HI0 
0.36 

to ov 
CH29 - CHlO 

0.5 v 

. 

During mounting, check to make sure that the ripple voltage of the output signal is 70 mV 

or less. If it is over 70 mV, the following adjustment may be impossible. 

(b) Adjusting offset 

Conditions for measurement: 

Rotating direction : Normal (CCW) / Reverse (CW) 

Speed : 1500 rpm 

Use a digital voltmeter as a measuring device. (Use its DC range.) 

VR3 CH9 - CHlO 
- 85 mV to 
- 345 mV 

Remarks 

Make an adjustment so that the center 
values in clockwise and counterclockwise 
rotations approach 0 mV. 

Make an adjustment so that the center 
values in clockwise and counterclockwise 
rotations approach -200 mV. 
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11. ADJUSTING THE SIGNAL CONVERSION CIRCUIT 

(c) Sample waveform observed during adjustment 

If the failure continues during or after the adjustment, 

oscilloscope. 

observe the waveform on an 

Point to be 
checked CH7-CHll (OV), CH8CHll (OV) CHS-CHll (OV) 

I\ 
I -85 to -345 mV 

Sample 
waveform 

I 
VP-P 

V 

Vdc k CHlO Vdc k CHlO set to A, 
-170 to 
-230 mV 

ov 
V 

ov v 

VP-P 

Voltage 
range 

Al 6B-1300-0220 0.83 to 1.15 V Al 6B-1300-0220 1.08 to 2.4 V 

CHlO 
Voltage 
range 
(voltage 
between 
CHlO and 
Cl-ill) 

. 

Al 6B-1300-0220 2.61 to 2.94 V Al 6B-1300-0220 2.61 to 2.94 V 

Vdc 
Voltage 
range( *l ) 

Al6B-1300-0220 Voltage at CHlO 
235 mV 

Al 6B-1300-0220 . 2.61 to 2.94 V 

“1 Adjust the voltage range of Vdc while checking it on the DC-volt scale of a digital voltmeter. 

Rotate the motor counterclockwise and clockwise at 1500 rpm. 

@ Between CH7 and CHll or between CH8 and CHll 

Make an adjustment so that the center values in counterclockwise and clockwise rotations 

approach the voltage of CHl 0. 

@ Between CH9 and CHll 

Make an adjustment so that the center values in counterclockwise and clockwise rotations 

approach the voltage of CHlO minus 200 mV. 
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11. ADJUSTING THE SIGNAL CONVERSION CIRCUIT 

3) Waveform for each part 

a) Input waveform (at a constant speed of 1500 rpm) 

Point to be checked 

Phase difference between CHl 
(MA) and CH2 (*MA) 
Phase difference between CH3 
(MB) and CH4 (*MB) 

(The waveform is observed with 
OV (CHll) used as the reference 
voltage.) 

Specifications 

18Oz!6” 

Sample waveform 

MA 

MB 

. 

*MA 
“MB i 

Phase difference between CH1 
(MA) and CH3 (MB) 
Phase difference between CH2 90 +,3 O t 
(*MA) and CH4 (*MB) (Counterclockwise 

rotation as viewed 

(The waveform is observed with from the detector) 

OV (CHl 1) used as the reference 
voltage.) 

*;;” 
“I 

. 
Ampli- 
tude CHI (MA), CH2 (*MA) 

CH3 (MB), CH4 (*MB) 
0.33 to 0.46 V 

I 

CH5 (MZ) 
(‘WI2 has no AC 0.45 to 1.00 v 
component.) : 

Neutral- CH1 (MA), CH2 (WA) 2.5V & 25 mV 
point CH3 (MB), CH4 (rVIB) 
voltage 

CH5 (MZ) 2.5V ,+ 35 mV 
:ov 

CH6 (7vIZ) 2.5V 2 35 mV 
ov- 
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11. ADJUSTING THE SIGNAL CONVERSION CIRCUIT 

b) Output signal 1 (velocity feedback signal) at 1500 rpm 

Point to be checked Specifications Sample waveform 

Phase difference between CH28 
(PA(S)) and CH29 (PB(S)) (The 90+,10” 

(Count&zlockwise 
PA(S) 

waveform is observed with OV 
rotation as viewed 

(CHll) used as the reference from the detector) P&S) 
voltage.) 9 

Amplitude of CH28 (PA(S)) and 
CH29 (PB(S)) 

0.36 to 0.5 V 
PAW 

PB(S) s 

Voltage of CH30 @A(S) and 

WS)) 
2.61 to 2.91 V 

“:“,“‘I 

Neutral-point voltage of CH28 Voltage of CH30 
(PA(S)) and CH29 (PB(S)) 215 mV 

PA(S) 
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11. ADJUSTING THE SIGNAL CONVERSION CIRCUIT 

c) Output signal 2 (position coder signal) at 1500 rpm 

Point to be checked Specifications Sample waveform 

90t10” 
Phase difference between CH16 (Counterclockwise 
(PA(N)) and CH17 (PB(N)). rotation’ as viewed 

from the detector) 

?S!i!?i 
F’B (NJ 

PA(N), 
PWJ), 
SC 

High level 2.5 V or higher ittNjTf--l r-1 

Low level 0.5 V or lower 

Duty ratio of PA (N) and PB(N) 5o% ’ 7% 

~~~?__pJ~L___ 

ov R 
PA (N) 

Pulse width of CH18 (SC) 116221 @ 
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12. SPECIFYING SPINDLE PARAMETERS FOR THE SIGNAL CONVERSION CIRCUIT 
(UNIT MOUNTING TYPE) 

12. SPECIFYING SPINDLE PARAMETERS FOR THE SIGNAL 
CONVERSION. CIRCUIT (UNIT MOUNTING TYPE) 

Parameter number 

PM OC 115 61 \ 

3003 6503 3003 4003 PCPL2 PCPLl . PCTYPE DJRCT2 DlRCTl PCCNCT PCMGSL 
6643 3143 , 

#7 #6 #5 if4 #3 #2 #1 #O 

Standard setting: 0 0 0 0 0 0 0 0 

Setting the connection of the position coder signal, PCCNCT 

I Type I Separate I Unit-mounted 

Drawing number of 
the PC board 

A20B-9000-0180 
Al 6B-1600-0370 
Al 6B-1600-0390 

Al6B-1300-0220 

Al6B-1600-0440 

1 PCCNCT I 0 I 1 

6-28 



13. SPINDLE SERVO UNIT AND ROM EDITIONS 

13. SPINDLE SERVO UNIT AND ROM EDITIONS 

The following signal conversion circuits can be used with the spindle servo unit having any ROM 

edition: A20B-9000-0180, A16B-1600-0370, Al6B-1600-0390, A16B-1600-0440. The signal 

conve%ion circuit of Al 6B-1300-0220 can be used only with the spindle servo unit having the 

fdllowing ROM edition: 

I ROM series I 
9A50 

I 

Edition I All editions I 
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VII. HIGH-RESOLUTION MAGNETIC 
PULSE CODER 



1. OVERVlEW 

1 8 OVERVIEW 

A detection system has been developed for controlling the servo of the spindle. It uses a magnetic 

encoder as the detector. When used with the detection circuit, the encoder can detect the position 

in units of I/l OOOO. 

When the high-resolution magnetic pulse coder detection circuit is used, the following circuits 

cannot be used: 

Optional circuits that cannot be used with the high-resolution magnetic 
pulse coder detection circuit 

Name 

Spindle switching circuit 

Drawing number 

AO6B-60640J701 
AO6B-60640J702 

I Position coder signal input circuit I A06806064iJ703 

I 
_ ~~ ~_ __ ~~ 

High-resolution position coder detection circuit I A06B-60640J705 

Built-in sensor signal conversion circuit to be 
mounted on the unit I 

A06B-60640J704 
A068060640J706 
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2. SYSTEM CONFIGURATION 

2 l SYSTEM CONFIGURATION 

CNO 

-ilct--- Detector 

CN2 

--n- * w/r t-l 

:i. 

I 

I 
K8 

Preamplifier 

I 

I Position and velocity feed back 

circuit 

AC spindle sewo unit serial 

interface S series 

OH signals 

CN15 
I I I 1 

Detection 

Power line 
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3. SPECIFICATIONS OF THE HIGH-RESOLUTION MAGNETIC PULSE CODER 

3 l SPECIFICATIONS OF THE HIGH-RESOLUTION MAGNETIC 
PULSE CODER 

item Specifications 

Supply voltage 5v 25% I 
Output signal Cs-axis control signal’ I A, B I 

Position coder signal I A, B I 

Single rotation signal I z I 
Number of 
output pulses 

Cs-axis control signal I 90,000 pulses/revolution I 

Position coder A860003820T141 1,024 pulses/revolution 
signal I 

A860003820T142 1,536 pulses/revolution 

I A86000382-T143 I 2,048 pulses/revolution I 
I A860003820T144 I 3,072 pulses/revolution I 

Resolution Cs-axis control signal I 360,000 points/revolution I 
Position coder 
signal 

A86000382-Tl41 

A860003820T142 

4,096 pulses/revolution 

6,144 pulses/revolution 

I A860-03820T143 I 8,192 pulses/revolution I 

I A860003820T144 I 12,288 pulses/revolution I 
Maximum 
speed 

A860003820T141 I 15,000 rpm I 
A86000382-11 42 10,000 rpm 

A86000382-T143 10,000 rpm 

A86000382-T144 6,500 rpm 

Outside 
diameter of the 
magnetic drum 

A860003820T141 I $65 I 

A860003820T142 I $97.5 I 

A860003820T143 I $5130 I 

A860003820TI 44 I #195 I 

Operating 
temperature 
range 

Detector, preamplifier, betection circuit: O°C to 50°C 
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4. DRAWING NUMBERS FOR DETECTOR AND DETECTION CIRCUIT 

4 8 DRAWING NUMBERS FOR DETECTOR AND DETECTION 
CIRCUIT 

Class Outside diameter of Drawing No. of the Drawing No. of the 
the applicable detector detector circuit 
magnetic drum 

Option I $65 1 A860-0382-T141 ( A06B-60640J724 ( 

*I When an order is placed with the drawing number of the detector, the sensor, magnetic drum, and preamplifier for the 
detector are delivered with it. 

I $97.5 1 A860003820T142 1 A06B-6064-J727 1 

I $130 1 A860003820T143 1 A06B-60640J725 1 

I $195 1 A860-03820T144 1 A06B-60649J726 1 

“2 The drawing numbers of detectors have been changed. When replacing a detector having an oid drawing number with 

current detector, see Note 6 in Section VII. 6.3, “Handling Precautions.” 
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5. EXTERNAL DIMENSIONS OF THE DETECTOR 

5 l EXTERNAL DIMENSIONS OF THE DETECTOR 

Please refer to 5.5 for the preamplifier dimensions drawing 

5.1 Detector A860-0382-T141 Dimensions 

rm 

Reference 

Sensor 

(When fitting the sensof, take great care 
not to apply force to its underside.) 

4-05.5 on 0130 

Approx. 750 mm 

(Hirose) 

Fig. 5.1 (a) Detector dimensions 

(This section can easily be damaged 
by dial gauges or similar devices) 

(Use the dial gauge on this section) 

Fig. 5.1 (b) Magnetic drum dimensions 
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15+0.2 _ _- c _. -. 4- - 

Reference Magnetic drum 

plane 

5. EXTERNAL DlMENSlONS OF THE DETECTOR 

Fig. 5.1 (c) Detector 
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5. EXTERNAL DlMENSiONS OF THE DETECTOR 

5.2 Detector A860-0382-T142 Dimensions 

L I 
I 

31.5 t 
I- 

IO, _ 43 _ 

Sensor - 

\ Sensor 

(When fitting the sensor, take great care 
not to apply force to its underside.) 

Signal cable length 

Length: 

Connector 
HR22-12WTJ-20P v 

(Hirose) 

Fig. 5.2 (a) Detector dimensions ($97.5) 

(This section can easily be damaged 
by dial gauges or similar devices.) 

I 

Indexing track 
(Use the dial gauge 
on this section.) 

Fig. 5.2 (b) Magnetic drum dimensions ($97.5) 
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5. EXTERNAL DIMENSIONS OF THE DETECTOR 

Fig. 5.2 (c) Detector ($97.5) 
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5. EXTERNAL DIMENSIONS OF THE DETECTOR 

5.3 Detector A860-0382.T143 Dimensions 

J I , 

)\Sensor 
I I I 

_- I r 
Reference 
plane 

n 

0’ “0 Lj. 
6 
m - ..a 
ci 
cl 

G 

Fig. 5.3 (a) Detector dimensions 

(This section can easily be damaged 
by dial gauges or similar devices) 

I 

(Use the dial gauge- 

a 
2 - - 

Fig. 5.3 (b) Magnetic drum dimensions 
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5. EXTERNAL DiMENSlONS OF THE DETECTOR 

Fig. 5.3 (c) Detector 

740 



5. EXTERNAL DIMENSIONS OF THE DETECTOR 

5.4 Detector A860-0382,T144 Dimensions 

.- 

1 

_.._-_ ___ 1 _. 
Reference 
plane 
j ;j_L 3_ 

I d _- 

I 

-i 
_ 

‘I 

F-4 -. -- __ 
43 --- 

C 

.C 

E 

0 
r 

\ ,Sensor 

\\ 
0 

I’ 

4 
-.- - 
I 

/ . 

/ 
I / 

I ; 

(Hirose) 

Fig. 5.4 (a) Detector dimensions 

vhis section can easily be damaged 
bydialgaugeswsimilardevices) 

_/ /_25&0. I 

Fig. 5.4 (b) Magnetic drum dimensions 
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5. EXTERNAL DlMENSlONS OF THE DETECTOR 

1- 
Reference 

Reference 
plane 

Sensor 

19m.2 

Fig. 5.4 (c) Detector 
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5. EXTERNAL DIMENSIONS OF THE DETECTOR 

5.5 External Preamplifier Dimensions 

HR22-12WTRA-20PC 

CN2 

(HIROSE) I I 

Note 1) 

Note, 2) 

Note 3) 

Note 4) 

The preamplifier box anti-drip standards are expected to meet IEC standard IP55. However, if cutting oil comes into 

direct contact with the preamplifier box so that the box is continually wet, the oil may penetrate into the box and 

cause damage. For this’ reason, care should be taken to set up the machine so that cutting oil does not fall directly 

onto the preamplifier box. 

(See VII 6.1 Mounting the Detector and Preamplifier) 

The preamplifier has been adjusted in advance so that the sensor and preamplifier match. Please use the same 

serial number for both. In normal circumstances, no further adjustment is required, but if the output waveform is 

outside the standard range, the preamplifier must be adjusted. To do this the top cover must be removed from the 

preamplifier. 

(See VII 8 OBSERVlNG THE OUTPUT WAVE FORM AND ADJUSTING THE PREAMPLIFIER) 

The preamplifier needs to be adjusted if the sensor assembly or drum is replaced. For this reason, the preamplifier 

must be installed at a position where the top cover can be removed. 

Because of restrictions on the output signal amplitude level, the preamplifier cable and sensor cable have a 

combined length of approximately 1 .I m. The preamplifier must be fitted within 1.1 m of the sensor. 

Vibration affecting the preamplifier box must not exceed 1G. 
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6. MOUNTING PROCEDURES AND PRECAUTIONS 

6 m MOUNTING PROCEDURES AND PRECAUTIONS 

6.1 Mounting the Detector and Preamplifier 

Sensor assembly 

6.2 Mounting Procedures 

Mount the detector to the spindle, following the procedure described below: 

0 Mount the magnetic drum on the spindle. 

Detector 

Method of 
mounting the 
drum 

Direction in 
which the drum 
is mounted 

A86000382-T-I 41 

Shrink-fit the drum or expansion-fit 
the sleeve (see figure above). 
The drum can be heated up to 
100°C. 
Do not heat it over 100°C. 

A860003820T142, A860003820TI 43, 
A860003820T144 

Mount the drum using the 6 holes 
(each hole is 5.5 mm - in diameter) 
on it. Mount the drum loosely as it 
is centered later. 

Mount the drum so that the datum plane faces the nose of the spindle. 
The datum plane of the drum is the surface on which 2 is not marked. (See 
the figure below.) 

@ Center the drum (with a runout of 8 pm or less). 

Measure the runout of the outer surface of the drum with a dial indicator. Make an adjustment 

so that the runout becomes 8 pm or less. Then, firmly tighten the screws to mount the drum 

securely. 

Note) When the A860-0382-T141 detector is used, the drum need not be centered. 
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6. MOUNTING PROCEDURES AND PRECAUTIONS 

0 

Note 

Note 

Mount and adjust the sensor (with a runout of 20 pm or less). 

Mount the sensor so that the datum plane of the sensor faces the same direction as that of the 

drum. (See the figure below.) Using a dial indicator, make an adjustment so that the runout of 

the spigot of the sensor mounting plate to the spindle b&comes 20 pm or less. If the runout 

exceeds 20 pm, the sensor may not operate normally. 

1) Mount the sensor after centering the drum. If, the drum is centered after the sensor is mounted, the drum may 

contact the sensor, which may cause a failure. 

2) The surface of the machine on which the sensor mounting plate is mounted must be at a right angle to the central 

axis of the spindle with an error of 20 pm or less. If they do not form a right angle, the sensor is tilted and the 

normal output waveform may not be obtained. 

Datum plane 

’ Sensor mounting plate 
Datum plane 
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6. MOUNTING PROCEDURES AND PRECAUTIONS 

6.3 Handling Precautions 

The detector is a precise component. Handle it carefully, taking the following precautions: 

Note 1) 

Note 2) 

Note 3) 

Note 4) 

Note 5) 

Note 6) 

Avoid exposing the sensor to cutting oil and cutting chips. 

Keep magnets and other magnetic material away from the surface of the magnetic drum. If a magnet (or magnetized 

screwdriver, magnet stand, etc.) approaches, the magnetic drum may be demagnetized and the sensor may not 

output. 

Do not apply a magnetic field of 20 gauss or greater to the sensor. If this occurs, the sensor may not operate 

normally. 

The clearance between the sensor and drum is about 0.1 mm after they are assembled together with spigot. Do not 

remove the sensor from the mounting plate. 

Handle the sensor and drum as a unit. Do not change the factory-adjusted combination, that is, avoid replacing only 

the sensor or drum even with a part having an identical drawing number. If the sensor or drum needs to be replaced 

in maintenance, replace both the sensor and drum. After the sensor and drum are replaced, the identical 

preamplifier can be used if the output signal is adjusted. However, it is recommended to replace the preamplifier 

together with the sensor and drum. 

The characteristics of the old detector (A860-0381 -T***) are different from those of the current detector (A860- 

0382-T***). The old and current detectors must not be used together. Maintenance must be performed so that the 

entire system has only sensors, drums, and preamplifiers of either the old or current detector. The first table below 

lists the drawing numbers of the old and current detectors. The second table explains how to discriminate between 

them. . 

Drawing numbers 

Diameter of the . 
drum 

Old detector 
I 

Current detector 

$65 A860-0381 -T141 A860003820T141 

$97.5 A86000381 -T142 A860003820T142 

$130 A86000381 -T143 A86000382-T143 

$195 A86000381 -Tl44 A86000382-T144 

Discriminating the detectors 

I Old detector Current detector 

Sensor 

Drum 

Black serial number on a Black serial number on an 
white background orange background 

2 mark and serial number Z mark and serial number 
in black in red 

A tag indicating the serial number of the sensor is attached to the cable. 
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6. MOUNTING PROCEDURES AND PRECAUTIONS 

6.4 Precautions concerning the Machine Structure 

When the detector is used with the built-in motor, the magnetic flux generated by the motor may 

affect the sensor. Iti this case, the output waveform may fluctuate, causing an alarm (AL-28, 27: 

disconn’ection of the position detection signal for Cs-axis contour control.) When the magnetic flux 

affects the sensor, the Lissajous’s output waveform becomes as shown below. To prevent this . 

from occurring, take the following precautions; 

Note 1) 

Note 2) 

Note 3) 

Note 4) 

To reduce the magnetic leakage from the built-in motor, make the housing of the motor from iron or another magnetic 

material. At the back of the stator winding, the thickness of the h&sing must be 15 mm or greater. (See the figure 

below.) w 

The distance of A at which the detector (sensor and magnetic drum) is mounted must be 15 mm or greater. 

To reduce the magnetic leakage from the motor that goes through the sensor head, the butt of the sieeve for 

securing the magnetic drum must be made near the motor. (See the figure below.) If this is impossible, the sleeve 

for securing the magnetic drum must be made of stainless steel or another nonmagnetic material. 

If a n 

must 

magnetic material is at the rear of the magnetic drum, the distance between the magnetic ma!erial and the d ‘rum 

be about 30 1 mm or larger. 

l-4 

Maintain a long distance. 

Magnetic material 

d rum 

QE!qq/ Jilt-in motor 

Zensor 
\ \ 

\ 
Butt of-the sleeve \ 
made near the motor 

Do 
as 

\ 

not mount the 
shown below: 
- 

\ 

?etic drum 

sleeve 

The butt of the sleeve 
is made away from the motor. 

Lissajous’s’ waveform of the position signal when it is , 
’ affected by the leakage flux of the motor ’ 
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7. CONNECTION 

7 8 CONNECTION 

7.1 Connection Diagram . 
. 

Power magnetics cabinet 

ESPl 

Three-phase AC power supply 
Circuit breaker 

. . . . . . . . . . . . . I 
Spindle servo unit 

r.........................., 

R4 
. 

Power transformer i 
S------o . 
T *-o (optional) 

. . b 
G-Q 

. . . 

. . 

-- l 

Kl R 
S 

4T 
TI . 

. r0-k . . , QG 

K3 RO 
so T2 

I 

TO 

K2 U 
v Tl 

, 
t’ ,CN12 , 

(The cables are attached to the detector.) 

(The cables are attached to the 

I I 
CN12 - 

I CN16 

Detection circuit for the 
high-resolution 
magnetic pulse coder 
(the printed circuit 
board is installed on the 
spindle servo unit.) 

I CN15 

Note) The high-resolution magnetic pulse coder can output the position coder signal. The pulse coder is connected to the 

CNC unit through cable KS. 

Cable K8 is 7 m long. Cables other than it must be prepared by the machine tool builder, according to Section 7.3, 

“Cable Connecting the Preamplifier and Detection Circuit.” 
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7. CONNECTION 

7.2 Signals in Connectors 

Detection circuit 
(MREQORFA) 

AC spindle servo unit 
serial interface S series 

CNl5 

(The cables are attached to the detector.) 

, 

(The cables are attached to the preamplifier.) 

Preamplifier (attached to the detector) 

(HR22-12VVlRA-20PC) CN2 (HR22-12VVTPA-20PC) 

(H R22-12WlPA-20PC) CNl 

nn 

OH signals 

/ 

[ 
U 

[ r 
I 

Note) The single rotation signal is output from the sensor connected to CN1. 
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7. CONNECTION 

7.3 Cable Connecting the Preamplifier and Detection Circuit 

Cable K8 (for the spindle sensor) 

Cable: Maximum length is 14 m 

Connector 

+ 5 v, 0 v: Three wires each at least 0.3 mm2 in size 
Other wires: General pair shielded wires at least 0.18 mm2 in size 

Drawing No. for the appropriate FANUC cable: A06B-60630K801, cable length is 7 m 

*I This is a solder connector. A crimp connector can be selected. 

Crimp connector 

I . 

Crimp pin l . 
Select either a crimp 
or solder connector. 

Connector housing . : 

L Solder connector 

HR22-12WTPA-20s 

Connector 

HR22-SC-122 

(20 pins are required for one connector.) 

HR22-12WTPA-20SC 

When the crimp connector is used, manually crimp the connector using the following crimping tool: 
Crimping tool: HR22-TA-2428Hc (Hirose) 
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7. CONNECTION 

74 . Connecting the Servo Unit and the Detection Circuit 

Spindle control circuit llbm 

Detection circuit 

A16B-1300-0200 

Al 6B-2201-0440 

(PCBI) 

- . . . . * 
10 tne arrvef cwcult 

II 
CN15 (lower) CN16 (lower) 

-i 

spindle servo unit 
for the built-in motor 

To the CNC unit 

Cable routing diagram 
(When the built-in spindle motor is used) 

*I Do not connect cables to connectors CN2 and CNI 6. 
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8. OBSERVING THE OUTPUT WAVEFORM AND ADJUSTING THE PREAMPLIFIER 

8. OBSERVING THE OUTPUT WAVEFORM AND ADJUSTING THE 
PREAMPLIFIER ’ 

The preamplifier is factory-adjusted. After installing the preamplifier on the machine, observe the . 

waveform as described below. If the waveform is outside the predetermined range, the preamplifier 

must be adjusted. The waveform must be observed after the sensor is mounted, but before the 

pulley, drawbar, and brake are installed. The table below gives an overview of the adjustment. For 

details, see the following sections. 

Preamplifier 

VAI VBI 

+ X. El l 

d 
Y’ 

CNl5 
Oscilloscope 

(with the X-Y function) 
H 

Observing the Lissajous’s waveform 

VRM 
/ 

Feedback cable 

Observing the waveform and signals to be adjusted 

C-axis control signal 
Position coder signal 

(velocity control signal) 

. 
Single rotation signal 

Spindle sensor (position VA1 VA3 Z 

detection) VB? . VB3 

Detector contained in the VA2 PA 

motor (velocity detection) VB2 PB 

Test instrument for l Obsen/e the amplitude on an oscilloscope. Observe the offset on an 

observing the waveform - Measure the offset with a digital voltmeter. oscilloscope. 

Test terminal for The test terminals are on the PC board of the 

observing the waveform detection circuit. (See the figure above.) 

The test terminal, Z, is on the 

PC board of the preamplifier. 

Adjusting method I Use variable resistors on the PC board of the preamplifier 
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8. OBSERVING THE OUTPUT WAVEFORM AND ADJUSTING THE PREAMPLIFIER 

8.1 Preparing for the Adjustment 

Before adjusting the preamplifier, prepare as described below. The sections following this section 

describe the procedures to be followed after the preparation is completed. 

@ Correctly connect the sensor, drum, preamplifier, and detection circuit. (See the figure above.) 

@ Turn the power on. 

If the power can be supplied to the servo unit, the power is turned on by simply connecting the 

detection circuit to the servo unit. In this case, other power supply is not required. 

If the local detection circuit is used, &pply a voltage of 5 V to the 5 V and 0 V test terminals of 

the detection circuit. Before doing this, remove connector CN12, which connects the servo 

unit and detection circuit. 

@ Prepare an oscilloscope having the X-Y function. For connecting and setting the oscilloscope, 

see the section describing the adjustment of the corresponding signal. 

8.2 Adjusting the Cs-Axis Control Signal (Position Signal) 

Oscilloscope connection 

Connect the X probe to the VA1 terminal. 
Connect the Y probe to the VBl terminal. 
Connect the probe ground to the VRM terminal. 

Oscilloscope setting 

X probe: 0.2 VDC/div. 
Y probe: 0.2 VDC/div. 
Mode: X-Y 
Sweep speed: 500 @div. 

Note: Before starting the measurement, make a O-V adjustment. 

After connecting and setting the oscilloscope as shown above, rotate the motor manually or at a 

speed of 500 rpm or less. Observe the Lissajous’s waveform. Fig.8.2 (a) shows a desirable 

waveform. Fig. 8.2 (b) shows an undesirable waveform. 

500&/d 

Fig. 8.2 (a) Desirable Waveform Fig. 8.2 (b) Undesirable Waveform 
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8. OBSERVING THE OUTPUT WAVEFORM AND ADJUSTING THE PREAMPLIFIER 

Adjust the variable resistors on the preamplifier (see the table below) so that the diameter of the 

Lissajous’s waveform (circle) corresponds to about 1.0 V and the center of the waveform aligns 

with the center of the screen. 

a) Adjusting the diameter of the Lissajous’s waveform (output gain) 

Adjust variable resistors AlG and BlG on the preamplifier. 

, 
Diameter of the waveform ! 0.8 to 1 .O V . . 

Variable resistor Al G i Adjusts the diameter in the X-axis direction. . 

Variable resistor Bl G i Adjusts the diameter in the Y-axis direction. . 6 . + 

For the positions of the variable resistors on the preamplifier, see Fig. 8.4 (b). 

b) Adjusting the position of the Lissajous’s waveform (offset) 

Adjust variable resistors Al0 and BlO on the preamplifier. 

Diameter of the waveform i & 10 mV in both the X-axis and Y-axis directions . 
L . 

Variable resistor Al 0 i Adjusts the position in the X-axis direction. 

I Variable resistor 810 i Adjusts the position in the Y-axis direction. . I 

For the positions of the variable resistors on the preamplifier, see Fig. 8.4 (b). 
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8. OBSERVING THE OUTPUT WAVEFORM AND ADJUSTING THE PREAMPLIFIER 

8.3 Adjusting the Position Coder Signal 
. 

Oscilloscope connection Oscilloscope setting 

Connect the X probe to the VA3 terminal. 
Connect the Y probe to the VB3 terminal. 
Connect the probe ground to the VRM terminal. 

X probe: 0.2 VDC/div. 
Y probe: 0.2 VDC/div. 
Mode: X-Y 
Sweep speed: 1 ms/div. 

Note: Before starting the measurement, make a O-V adjustment. 

After connecting and setting the oscilloscope as shown above, rotate the motor manually or at a 

speed of 500 rpm or less. Observe the Lissajous’s waveform. Fig. 8.3 (a) shows a desirable 

waveform. Fig. 8.3 (b) shows an undesirable waveform. 

Fig. 8.3 (a) Desirable Waveform Fig. 8.3 (b) Undesirable Waveform 

Adjust the variable resistors on the preamplifier (see the table below) so that the diameter of the 

Lissajous’s waveform (circle) corresponds to about 1.0 V and the center of the waveform aligns 

with the center of the screen. 

a) Adjusting the diameter of the Lissajous’s waveform (output gain) 

Adjust variable resistors A3G and B3G on the preamplifier. 

Diameter of the waveform i 0.8 to 1 .O V . . 

Variable resistor A3G i Adjusts the diameter in the X-axis direction. . 1 
Variable resistor B3G i Adjusts the diameter in the Y-axis direction. . 

For the positions of the variable resistors on the preamplifier, see Fig. 8.4 (b). 
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8. OBSERVING THE OUTPUT WAVEFORM AND ADJUSTING THE PREAMPLIFIER 

b) Adjusting the position of the Lissajous’s waveform (offset) 

Adjust variable resistors A30 and B30 on the preamplifier. 

Diameter of the waveform i 2 10 mV in both the X-axis and Y-axis directions . . . 

Variable resistor A30 i Adjusts the position in the X-axis direction. . 

I Variable resistor B30 i Adjusts the position in the Y-axis direction. . I 

For the positions of the variable resistors on the preamplifier, see Fig. 8.4 (b). 

8.4 Adjusting the Single Rotation Signal 

Oscilloscope connection Oscilloscope setting 

Connect the X probe to the test terminal, Z, in the X probe: 0.2 VDC/div. 
preamplifier. Sweep speed: 5 ms/div. 
Connect the probe ground to the VRM terminal. 

Note: Before starting the measurement, make a O-V adjustment. 

After connecting and setting the oscilloscope as shown above, rotate the motor manually or at a 

speed of 500 rpm or less. Observe the output waveform. As the single rotation signal is a single- 

shot signal, use it as a trigger. Fig. 8.4 (a) shows a desirable waveform. 

I 

Do not interpret as I’. 

Fig. 8.4 (a) Desirable Waveform 

If the output waveform is not like that shown in Fig. 8.4 (a), adjust the variable resistor (20) in the 

preamplifier until the position (offset) is corrected. 

I Variable resistor ZO i Adjusts the position in the Y-axis direction. . I 

For the positions of the variable resistors on the preamplifier, see Fig. 8.4 (b). 
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8. OBSERVING THE OUTPUT WAVEFORM AND ADJUSTING THE PREAMPLIFiER 

v \sl 
z VRM 

Fig. 8.4 (b) Preamplifier PC Board 
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VIII. SPEED RANGE SWITCHING 
CONTROL 



1. GENERAL 

1 8 GENERAL 

Speed 

motor 

range 

(motor. 

switching control conducts control of speed range characteristics switching 

designed specifically for speed range switching control) using the FANUC AC 

servo unit SERIAL INTERFACE S series. 

spindle 
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2. CONFIGURATION AND ORDER DRAWING NUMBER 

2. CONFIGURATION AND ORDER DRAWING NUMBER 

2.1 Configuration 

The following items are needed in addition to the FANUC AC spindle servo unit S series. 

(I) Speed range switching control koftware(option) 

(2) Relay circuit (including electromagnetic and drive relay) 

(3) Switching signal from PMC 

Configuration of the components is shown in Fig. 2.1. 

Signal for switching 

I Ootical cable 

IPower line 

0 MOTOR 

Detector 

PG 9\ 
Fig. 2.1 System configuration 

The machine tool manufacturer is required to provide the relay circuit and the swithing signal from 

the PMC. 

2.2 Order Specificzitions 

Speed range switching control software (CNC software option) 

Series 1 SM/T : A02B-0094-J732 

Series OMC : A02B-0099-J984 

Series OTC, TT : A02B-00989J984 

Series 16M : A02B-0121 -J854 

Series 16T, TT : A02B-0120-J854 

Power Mate-MODEL A : A02B-0118,J804 

Power Mate-MODEL B : A02B-0122.J804 
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3. SPECIFICATIONS 

3. SPECIFICATIONS 

In order to conduct speed range switching control, the AC spindle servo unit S series, speed 

range switchingcontrol software and a relay circuit are required. 

See Part IV for details of the AC spindle unit. . 

(Note) Precautions related to specifications when the speed range switching control circuit is provided with the AC spindle 

(1) 

(2) 

0 

servo unit S series 

As the speed detecting signal (SDTA) is used for switching speed detection, it cannot be used 

for gear conversion speed detection, etc. 

The spindle orientation circuit option can be used even when the speed range switching control 

circuit is included. 

The input signals from PMC to CNC include the signal RCHA as a power-line status check 

signal. And, the function that the status of the electromagnetic contactors both on the high- 

speed side and on the low-speed side can be inputted was added, because the status of the 

power-line can be checked more certainly on the spindle side. 

To check the status of the the power line, use the method for checking both the statuses of the 

main and subsidiary magnetic contacts. 

This function can be selected by the parameter setting: 

Series OC: No. 6514 #3 = 1 

Series 15: No. 3014 #3 = 1 

Series 16: No. 4014 #3 = 1 

PowerMate:No. 3014 #3 = 1 

This function applied control software ROM series and edition number: 

9All H version and later. 

9A21 F version and later. 

9A50 H version and later. 
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4. CONNECTiONS 

4 8 CONNECTIONS 

4.1 Stator Connection @ during /\ -A Wiring (See the description of the 
stator connection in the table in Chapter 6, “Outline Drawing *of the 
Stator” of Part 1 for the applicable models.) 

CNC 
and 
PMC 

No fuse breaker 

Optical cable [I [ 

200-230V 
G 

CNllA 

AC spindle servo unit 

ESPl 
ESP2 
OM 

Type with built-in sensor 
signal conversion circuit 

CN18 CN19 

Relay circuit 

contactor switching 

Built-in 

I Kll 

Items such as units and cables other than the AC spindle servo unit and, AC spindlemotor, 

which are surrounded by the unbroken line, must be provided by the machine tool builder. 

4.2 Stator Connection 8 during A - A Wiring (See the description of 
the stator connection in the table inChapter 5, “Outline Drawing of 
the Stator” of Part 1 for the applicable models.) 

P- 

Optical cable 
CNllA 

CNC 

and 

PMC 
AC spindle servo unit 

No fuse breaker 

AC power -Lo- 
supply 3phase &- 
200 - 230V 

‘G -2 lrj! qNI9’ 1 

----t-- 

l r 
Relay circuit 

Electromagnetic cant 
for switching power c 

Single phase 
AC200V 

Built-in 
AC 
spindle 
motor 

c 

items such as units and cables other than the AC spindle servo unit and, AC spindlemotor, 

which are surrounded by the unbroken line, must be provided by the machine tool builder. 
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4. CONNECTIONS 

4.3 Details of Connection between PMC and Switching Unit 

It shows the case that the status of the electromagnetic contactors both on the high-speed side 

and on the low-speed side is inputted. 

PMC Switching unit 

4 
1” 
OV 

++T- 
_L-- 
ov 

Low-speed side MCC 
status signal 

-__-_- 1 Rii i I 

J 
i 

w 

b - 
High-speed side MCC 
status signal 

i L- B contact I 0 I I 

>zGi___ cc o- 
; 
I 
I 
I 

&----- --,-w-J 

)\ AC 200 V 

(Note 1) The above drawing is an example of connections for a switching unit that switches with 1 driver and 2 receivers. 

The electromagnetic contactor state signal confirmed only low-speed characteristic side (MMC1 ) in the conventional 

connector. 

(Note 2) The main contact terminals and power line in contact are omitted. 

(Note 3) Add a surge absorber to the electromagnetic contactor operation coil as necessary. 

(Note 4) Use a power-line switching electromagnetic contactor with the proper capacity for each spindle motor. 
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5. INTERFACE SIGNALS 

5 8 INTERFACE SIGNALS 

See Part IV for details related to signals other than those described below. 

5.1 Spindle Control Signals 

5.1.1 Input signals (DI signals) PMC to CNC 

PM OC 15 16 

1 ST: G112 G229 G227 GO70 

2ND: - G233 G235 GO74 

1 ST: Gll3 G230 G226 GO71 

2ND: - G234 G234 GO75 

51.2 Change request 

[Function] 

signal (RSLA, RSLB) 

It is used as an instruction signal which selects power characteristics. 

#7 #6 #5 #4 #3 #2 #1 #O . 
MRDYA ORCMA SFRA SRVA CTHlA CTH2A TLMHA TLMLA 

MRDYB ORCMB SFRB SRVB TMIB CTM2B TLMHB TLMLB 

. 1 
RCHA RSLA INTGA SOCNA MCFNA SPSLA *ESPA ARSTA 

L 

RCHB RSLB INTGB SOCNB MCFNB SPSLB “ESPB ARSTB 
6 

IUsawl 

0: The high-speed characteristic is selected. 

I: The low-speed characteristic is selected. 

This instruction is usually set according to the velocity command (S instruction). In this case, 

parameter No. 6519 #4 = 1 (FSO) is set to work the change operation after speed detecting 

signal (SDTA) is confirmed on the spindle side, because a low-speed characteristic is setected 

immediately after the velocity command changes from a high speed to a low speed above the 

change speed. (It is applied to 9Al l/Ii, 9A21/F, 9A50/H version or later.) 

In addition, there is a method that this instruction is selected by the speed detecting signal 

(SDTA) which is one of output signals of CNC (DO signal). But, please note that this method 

changes the speed detecting signal in the following cases. * 

(1) When the motor speed crosses the speed detection level in the constant surface speed 

control. 

At using a low-speed characteristic, the change-operation can be prevented by clamping at 

the change speed with the instruction (G50, G92) that clamps the maximum spindle speed 

at the constant surface speed control. 

(2) In the case that the motor speed crosses the speed detection level when the speed is 

changed by a spindle override. 
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5. INTERFACE SIGNALS 

Since the power of motor is turned off in change-operation when the speed range switching control 

works in the following control modes, please select either power characteristics beforehand, and 

please do not change the change request signal while working. 

I) Rigid tapping mode 

2) Cs contouring control mode 

3) Spindle synchronous control mode 

4) Spindle indexing mode 

5) The spindle orientation is completed. 

5.1.3 Power-line status check signal (RCHA, RCHB) 

Parameter No. 6514 #3 = 0 (FSO) (Present function) 

[Function] 

. 

The selection status signal of the electromagnetic contactor for the power characteristic 

changing of the spindle motor is inputted. 

0: The high-speed characteristic is selected. 

1: The low-speed characteristic is selected. 

When the electromagnetic contactor changes from the low-speed side to the high-speed side, 

this signal is set from “1” to "0" after it is confirmed that the electromagnetic contactor on the 

low-speed side is off and that the electromagnetic contactor on the high-speed side is on. 

When the electromagnetic contactor changes from the high-speed side to the low-speed side, 

this signal is set from "0" to”? ” after it is confirmed that the electromagnetic contactor on the 

high-speed side is off and that the electromagnetic contactor on the low-speed side is on. 

Parameter NO. 6514 #3 = 1 (FSO) (New function) 

(Rom series and edition number: Applied 9AlI/H, 9AZI/F, 9A50/H version or later) 

[Function] 

The opening and closing status signal of the electromignetic contactor for a low-speed 

characteristic of the spindle motor is inputted. 

0: The low-speed characteristic side electromagnetic contactor is open. 

1: The low-speed characteristic side electromagnetic contactor is closed. 

[Usage] 

The status of the auxiliary contact (“A” contact) of electromagnetic contactor for a low-speed 

characteristic is usually inputted. 

The status of the low-speed characteristic side electromagnetic contactor is inputted as this 

signal for parameter NO. 6514 #3 = 1 (FSO). (New function) 
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-5. INTERFACE SIGNALS 

5.1.4 High-speed characteristic side electromagnetic contactor status 
signal (RCHHGA, RCHHGB) 

This signal is effective for parameter NO. 6514 #3 = 1 (FSO). 

(ROM series and edition number: Applied 9Al l/H, 9A21/F, 9A5O/H version or later) 

[Function] 

The opening and closing status signal of the electromagnetic contactor for a high-speed 

characteristic of the spindle motor is inputted. 

0: The high-speed characteristic side electromagnetic contactor is open. 

1: The high-speed characteristic side electromagnetic contactor is closed. 

wswe1 
The status of the auxiliary contact (“A” contact) of the electromagnetic contactor for a high- 

speed characteristic is usually inputted. 

51.5 Gear/clutch signals (CTHlA and CTH2A) (DI signals from the PMC to 
CNC) 

[Function] 

These signals are used for selecting spindle control parameters, such as velocity loop gain, 

position gain, and gear ratio, suitable for the gears and clutches selected for control other than 

output switching control. 

In output switching control, these signals are used for selecting spindle control parameters 

suitable for the coil selected. The signals are interlocked. 

CTHlA CTHZA Gear/clutch selection Coil selection 

0 0 -High Gear (High) Coil for high-speed rotation 

0 1 Medium High Gear (High) 
1 0 Medium Low Gear (Low) 
1 1 Low (Low) Coil for low-speed rotation 

b , 
‘. 

[Spindle control parameters] 

Gear/clutch signals CTHlA and CTH2A select spindle control parameters as shown below. 
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5. INTERFACE SIGNALS 

1 When the coil for high-speed rotation is selected 1 (CTHlA = 0, CTH2A = 0) 

Parameter number 

PM OC 15 16 Description 

3040 6540 3040 4040 
6680 3180 

Velocity-loop proportional gain at normal rotation 

3042 6542 3042 4042 
6682 3182 

Velocity-loop proportional gain in orientation 

3044 6544 3044 4044 Velocity-loop proportional gain in the servo mode 
6684 3184 (such as in rigid tapping) 

3046 6546 3046 4046 
6686 3186 

Velocity-loop proportional gain in Cs contour control 

3048 6548 3048 4048 
6688 3188 

Velocity-loop integral gain at normal rotation 

3050 6550 3050 4050 
6690 3190 

Velocity-loop integral gain in orientation 

3052 6552 3052 4052 
6692 3192 

Velocity-loop integral gain in the servo mode 
(such as in rigid tapping) 

3054 6554 3054 4054 
6694 3194 

Velocity-loop integral gain in Cs contour control * (High) 

3060 6560 3060 4060 
6700 3200 

Position gain in orientation (High) 

3065 6565 3065 4065 Position gain in the servo mode 
6705 3205 (such as in rigid tapping) 

3069 6569 3069 4069 
6709 3209 

Position gain in Cs contour control 

(High) 

(High) 

(High) 

(High) 

(High) 

(High) 

(High) 

(High) 

(High) 
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5. 1NTERFACESlGNALS 

1 When the coil for low-speed rotation is selected ( (CTHl A = I, CTH2A = I) 

Parameter number 

PM OC 15 I6 

3041 6541 3041' 4041 
6681 3181 

3043 6543 3043 4043 
6683 3183 

3045 6545 3045 4045 
6685 3185 

3047 6547 3047 4047 
6687 3187 

3049 6549 3049 4049 
6689 3189 

3051 6551 3051 4051 
6691 3191 

3053 6553 3053 4053 
6693 3193 

3055 6555 3055 4055 
6695 3195 

3063 6563 3063 4063 
6703 3203 

3068 6568 3068 4068 
6708 3208 

3072 6572 3072 4072 
6712 3212 

[Note] 

Description 

Velocity-loop proportional gain at normal rotation (Low) 

Velocity-loop proportional ,gain in orientation (Low) 

Velocity-loop proportional gain in the servo mode 
(such as in rigid tapping) . (Low) 

Velocity-loop proportional gain in Cs contour control (Low) 

Velocity-loop integral gain at normal rotation (Low) 

Velocity-loop integral gain in orientation (Low) 

Velocity-loop integral gain in the servo mode 
(such as in rigid tapping) (Low) 

Velocity-loop integral gain in Cs contour control (Low) 

Position gain in orientation (Low) 

Position gain in the servo mode 
(such as in rigid tapping) (Low) 

Position gain in Cs contour control (Low) 

Note that in rigid tapping and Cs contour control with the Series 15, the gear/clutch signals 

CTHlA and CTH2A also select parameters, such as the position gain, the number of teeth in 

an optional gear, the time constant, and the backlash of the feeding axis. 
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5. INTERFACE SIGNALS 

5.2 Output Signal (DO signal) CNC -_) PMC 

PMC address 

PM OC 15 16 #7 #6 4% #4 #3 #2 #I #o 

1 ST: F228 F281 F229 F045 ORARA TLMA LDT2A LDTlA SARA SDTA SSTA ALMA 

2ND: - F285 F245 F049 ORARB T&B LDT2B LDTlB SARB SDTB SSTB ALMB 
b 
Y 

1 ST: F229 F282 F228 F046 RCFNA RCHPA CFINA CHPA 

2ND: - F286 F244 FO50 RCFNB RCHPB CFINB CHPB 

52.1 Power-line change signal (RCHPA, RCHPB) l 

[Function] 

It is an instruction signal to select the electromagnetic contactor for the power characteristic 

changing of the spindle motor. 

0: The electromagnetic contactor for a high-speed characteristic should be selected. 

1: The electromagnetic contactor for a low-speed characteristic should be selected. 

[Usage] * 

When change request signal (RSLA) changes, the power supply to the motor is automatically 

turned off. 

Power supply OFF status continues until the change completion signal (RCFNA) changes. 

At changing from the low-speed side to the high-speed side, this signal changes from “1“ to 

“0” after the change request signal (RSLA) is received. As a result, the electromagnetic 

contactor for a low-speed characteristic is first turned off. After it is confirmed to have turned 

off the electromagnetic contactor for a low-speed characteristic, the electromagnetic contactor 

for a high-speed characteristic is turned on. 

At changing from the high-speed side to the low-speed side, this signal changes from “0” to 

“1” after the change request signal (RSLA) is received. As a result, the electromagnetic 

contactor for a high-speed characteristic is first turned off. ‘After it is confirmed to have turned 

off the electromagnetic contactor for a high-speed characteristic, the electromagnetic contactor 

for a low-speed characteristic is turned on. 

52.2 Change completion signal (RCFNA, RCFNB) 

[Function] 

This signal shows by which power characteristic the spindle motor is controlled. 

0: It is controlled by a high-speed characteristic. 

1: It is controlled by a low-speed characteristic. 

wsage1 
Change request signal (RSLA) changes. And after it is confirmed that this signal is 

corresponding to the-change request signal (RSLA), it moves to the next movement. 

Since the motor power is turned off until this signal is corresponding to the change request 

signal (RSLA) after the change of the change request signal (RSLA), please note not to apply 

the cutting load, etc. to the spindle in the change-operation. 
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5. INTERFACE SIGNALS 

5.2.3 Speed detecting signal (SDTA, SDTB) 

[Function] 

It becomes “1” while the motor speed is below the level (the change speed is normally set.) 

that is set by parameter. 

0: It is above the change speed. . 

1: It is below the change speed. 

It can be used for the change speed detection. 

However, in the case that change-operation is done according to this signal, please note that 

changing when driven near the change speed and change- . this signal is changed by speed’s 

operation is occasionally done. 

In this case, please do the change 

Hysteresis is given to this signal. 

Quantity of hysteresis is set to 20 

parameter (NO. 6924 (FSO)). 

control with the velocity command (S instruction). 

rpm as an initial parameter. And it can be changed by the 

This width of hysteresis is set to the value with margin, which is two times value of measured 

speed change at change-operation. 

It is calculated by the following equation as a standard of the set data. 

(Width of hysteresis) = 
(Change-operation time) 

X (Max. speed) X 0.2 :rpm 

(Acceleration time up to the max. speed) rpm 

When motor load at change-operation 

is supposed to be 20 percent of 

maximum output torque 
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6. SEQUENCE 

6. SEQUENCE 

6.1 When the Status of both Electromagnetic Contactors for a Low-speed 
Characteristic (RCHA) and for a High-speed Characteristic (RCHHGA) 
is Confirmed and the Speed Range Switching Control Works (New 
Function) 

(Parameter NO. 6514 #3= 1 (FSO)) * 

(Applied ROM series and edition number: 9Al l/H, 9A21/F, 9A5O/H version or later) 

6.1.1 Change-operation of a low-speed characteristic + a high-speed 
characteristic 

. 

Change request signal (RSLA) 
PMC --) CNC 

High-speed ( = 0) 

Power-line change signal (RCHPA) High-speed ( = 0) 

CNC + PMC Low-speed ( = 1) 

Low-speed side electromagnetic Open 
contactor ’ Closed 

Low-speed side electromagnetic Open ( = 0) 
contactor status signal (RCHA) Closed ( = 1) 

PMC --) CNC 

High-speed side electromagnetic 
contactor Closed 

High-speed side electromagnetic Open ( = 0) 
contactor status signal (RCHHGA) Closed ( = I) 

PMC * CNC 

High-speed ( = 0) 
Change completion signal (RCFNA) Low-speed ( = 1) , 

CNC --) PMC 
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6. SEQUENCE 

6.1.2 Change-operation of a high-speed characteristic -_) a low-speed 
characteristic. 

Change request signal (RSLA) High-speed ( = 0) l 

PMC + CNC Low-speed ( = 1) 

Power-line change signal (RCHPA) High-speed ( = 0) 
CNC + PMC Low-speed ( = 1) 

Low-speed side electromagnetic 
contactor Closed 

Low-speed side electromagnetic 
contactor status signal (RCHA) Closed ( = 1) 

PMC --+ CNC 

High-speed side electromagnetic Open 

contactor Closed 

High-speed side electromagnetic 
contactor status signal (RCHHGA) Open ( = 0) 

PMC --) CNC Closed ( = 1) 

Change completion signal (RCFNA) High-speed ( = 0) 

CNC + PMC Low-speed ( = 1) 
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6. SEQUENCE 

6.2 When the Speed Range Switching Control Works by Confirming Only 
the Power-line Status Check Signal (RCHA) (Present Method) 

(For parameter NO. 6514 #3 = 0 (FSO) 

62.1 Change-operation of a low-speed characteristic + a high-speed 
characteristic 

Change request signal (RSLA) 
PMC + CNC 

High-speed ( = 0) 

Power-line change signal (RCHPA) . High-speed ( = 0) 
CNC + PMC Low-speed ( = 1) 

Low-speed side electromagnetic Open 
contactor Closed 

High-speed side electromagnetic 
contactor . Closed 

. 

Power line status check signal High-speed ( = 0) 
(RCHA) Low-speed ( = 1) 

PMC + CNC 

Change completion signal (RCFNA) High-speed ( = 0) 
CNC --j PMC Low-speed ( = 1) 
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6. SEQUENCE 

6.2.2 Change-operation of a high speed characteristic + a low-speed 
characteristic 

Change request signal (RSLA) High-speed ( = 0) 
PMC --) CNC 

Power-line change signal (RCHPA) High-speed ( = 0) 

CNC -+ PMC 

Low-speed side electromagnetic Open 
contactor 

High-speed side electromagnetic 
contactor Closed 

Power-line status check signal High-speed ( = 0) 

(RCHA) 

PMC --) CNC 

Change completion signal (RCFNA) High-speed ( = 0) 

CNC + PMC 

Low-speed ( = 1) 

Low-speed ( = 1) 

Closed 

Low-speed ( = 1) 

Low-speed ( = 1) 

(Note 1) 

. (Note 2) 

When converting from high-speed output to low-speed output, conversion demand exceeding conversion speed can 

not be input 

Because there are electromagnetic contactor operation delays etc. when checking electromagnetic contactor MCCl , 

MCC2 selection conditions in electromagnetic contactor MCCl only, auxiliary contacts make sure that there is a 

minimum time lag of 5Omsec between operating the MCCl, MCC2 switch and changing the power cable condition 

verification signal (RCHA) with the power cable switching cable (RCHPA). 

Be sure to take the delay time into account. Otherwise, switching between the low-speed and high-speed 

parameters in the amplifier will not operate properly, resulting in malfunctions such as motor vibration. 

Make sure to input MCFN within 1 second of CHP being output otherwise Alarm AL-15 will be given if the power . 
cable condition verification signal is not input within 1 second of the power cable switching signal being output. 

8-16 



6. SEQUENCE 

6.3 When the status of both electroma netic contactor for a low-s eed 
characteristic (RCHA) and for a Hig !I 
is confirmed and the speed 

-speed characteristic (RC I5 HGA) 
ran 

i 
ear/clutch signals are used in t % 

e switching control works (The 
is switching) (New Function 

fter Checkin the RCHA Si nal, which Indicates the State o 
9 5 

1 the 
Magnetic Con actor for Low- peed Rotation, and the RCHHGA Signal, 

. which Indicates the State of the Magnetic Contactor for High-Speed 
Rotation 
(The gear/clutch signals are used in this switching) 

(This switching can be used when FSO, bit 3 of parameter No. 6514, is set to 1.) 

(Applicable ROM series and edition: 9A1 l/H, 9A21/F, and 9A50/H and later) 

6.3.1 Change-operation of a low-speed characteristic - a high-speed 
characteristic 

Switching request signal (RSLA) 

PMC+CNC 

Power-line switching signal (RCHPA) 

CNC+PMC 

Magnetic contactor for low-speed rotation . 

Signal indicating the state of the magnetic 

contactor for low-speed rotation (RCHA) 

PMC+CNC 

Magnetic contactor for high-speed rotation 

Signal indicating the state of the magnetic 
contactor for high-speed rotation 
(RCHHGA) PMC+CNC 

Switching completion signal (RCFNA) 

CNC+PMC 

Low speed (= 1) 

Low speed (= 1)' 

. 
High speed ( = 0) 

High speed (= 0) 

Low speed ( = 1) 

High speed (= 0) 

Closed 

Closed ( = 1) 

Open 

Low speed. ( = 1) 

6.3.2 Change-operation of a high-speed characteristic - a low-speed 
characteristic 

- Switching request signal (RSLA) 

PMC+CNC 

Power-line switching signal (RCHPA) 

CNC+PMC 

Magnetic contactor for low-speed rotation 

Signal indicating the state of the magnetic 

contactor for low-speed rotation (RCHA) 

PMC4NC 

Magnetic contactor for high-speed rotation 

Signal indicating the state of the magnetic 

contactor for high-speed rotation 

(RCHHGA) PMC+CNC 

Switching completion signal (RCFNA) 

CNC+PMC 

. High speed (=0) L 

High speed (= 0) 
Low speed (=I) 

High speed (= 0) 

Low speed (=l) 

I t Low speed (=l) 

Open (= 0) 

Closed 

Closed ( = 1) 

High speed (=0) 

Low speed ( = 1) 
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6. SEQUENCE 

6.4 When the speed range switching control works by confirming only the 
power-line status check signal (RCHA) (The gear/clutch signals are 
used in this switching) 
(When parameter No. 6514#3=0 (FSO)) 
After Checking Only the RCHA Signal, which Indicates the State of the 
Power Line 
(The gear/clutch signals are used in this switching) 

(This switching can be used when FSO, bit 3 of parameter No. 6514, is set to 0.) 

6.4.1 Change-operation of a low-speed characteristic - a high-speed 
characteristic 

Switching request signal (RSLA) 

PMC4NC 

Power-line switching signal (RCHPA) 

CNC-PMC 

Gear/clutch signals 

(CTHIA and CTHZA) PMC+CNC 

Magnetic ccntactpr for low-speed rotation 

Magnetic contactor for high-speed rotation 

Signal indicating the state of the power 

line (RCHA) PMC+CNC 

Switching completion signal (RCFNA) 

CNC+PMC 

High speed (= 0) 

Low speed ( = 1) 

Low speed (= 1) 

High speed (= 0) 

High speed (= 0) 

Low speed (=l) 

Open 

Closed 

Low speed (=I) 

Low speed ( = i) 

High speed (= 0) 

High speed ( = 0) 

6.4.2 Change-operation of a high-speed characteristic - a low-speed 
characteristic 

Switching request signal (RSLA) 

PMC+CNC 

Power-line switching signal (RCHPA) 

CNC-PMC 

High speed (= 0) 

High speed (= 0) 

Low speed (=I) 

Lowspeed (=I) 

Gear/clutch signals 

(CTHIA and CTH2A) PMC+CNC 

Magnetic contactor for low-speed rotation 

Magnetic contactor for high-speed rotation 

Signal indicating the state of the power 

line (RCHA) PMC4NC 

Switching completion signal (RCFNA) 

CNC-PMC 

High speed (= 0) 

Low speed (=I) 

Closed 

High speed (= 0) 

Low speed (=I) 

High speed (= 0) 

Low speed (= 1) 
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7. ALARMS RELATED TO SPEED RANGE SWITCHING CONTROL 

7. ALARMS RELATED TO SPEED RANGE SWITCHING 
CONTROL 

7.1 Speed Range Switching Control Sequence Alarm 

(1) Alarm explanation 

At parameter setting (NO. 6514 #3 = 1 (FSO)) that both contact status of the low-speed 

characteristic side and the high-speed characteristics side are confirmed, if the electromagnetic 

contactor status check signals for a low-speed characteristic (RCHA) and for a high-speed 

characteristic (RCHHGA) do not change within I second after the change request signal 

(RSLA) is changed, the alarm occurs. 

At parameter setting (NO. 6514 #3 = 0 (FSO)) that only the power-line status check signal 

(RCHA) is confirmed, if the power-line status check signal (RCHA) does not change within I 

second after the change request signal (RSLA) is changed, the alarm occurs. 

(2) Alarm display 

It is displayed on 7 segment-LED of the spindle amplifier as 
I 
AL-15 . 

7.2 Power-line Status Abnormal Alarm (New addition) 

(Applied ROM’ series and edition number: 9Al l/H, 9A21/F, 9A50/H version or later 

(4) 

(2) 

Alarm explanation 

It is always checked whether the change request signal (RCHA) and the status of power-line 

are corresponding. If they do not correspond for 10 seconds or more, the alarm occurs. 

Alarm display and the internal status display at the alarm 

When this alarm occurs, the following alarm and the internal status at the alarm occurrence are 

alternately displayed on 7-segment-LED of the spindle amplifier. 

Alarm display AL-55 and internal status 
I 

11 at the alarm occurrence 

are alternately displayed. 

Meaning of the displayed internal status is as follows. 

*l: 

*2: 

It displays which parameter was used at the alarm occurrence, a high-speed 

characteristic or a low-speed characteristic. 

0: The motor was controlled by the parameter for a high-speed characteristic. 

2: The motor was controlled by the parameter for a low-speed characteristic. 

It displays the low-speed side electromagnetic contactor status signal (RCHA) at the 

alarm occurrence for parameter NO. 6514 #3 = 1 (FSO). 

(At parameter NO. 6514 #3 = 0 (FSO), the power-line status check signal is displayed.) 

0: The low-speed side electromagnetic contactor status signal RCHA was “0’: (Open). 

(At parameter NO. 6514 #3 = 0 (FSO), the power-line status check signal RCHA 

was “ 0” .) 

2: The low-speed side electromagnetic contactor status signal RCHA was “1” 

(Closed). 
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7. ALARMS RELATED TO SPEED RANGE SWJTCHING CONTROL 

(At parameter NO. 6514 #3 = 0 (FSO), the power-line status check signal RCHA 

was ” 1” .) 

*3: It displays the high-speed side electromagnetic contactor status signal (RCHHGA) at 

the alarm occurrence for parameter NO. 6514 #3 = 1 (FSO). 

(At parameter NO. 6514 #3 = 0 (FSO), this display is invalid.) 

0: The high-speed side electromagnetic contactor status signal RCHHGA was “0” 

(Open)- 

2: The high-speed side electromagnetic contactor status signal RCHHGA was "1“ 

(Closed). 

*4: It displays the change request signal (RSLA) at the alarm occurrence. 

0: 

2: 

The high-speed side was selected. 

The low-speed side was selected. 
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(1) 

(2) 

(3) 

(4) 

(5) 

8. PRECAUTIONS ON USING THE ELECTROMAGNETIC CONTACTOR 

PRECAUTIONS ON USING THE ELECTROMAGNETIC . 
CONTACTOR 

Use an electromagnetic contactor for switching output whose capacity is suited for the AC 

spindle servo unit. 

For the sake of reference, the table below lists the model ratings of electromagnetic contactors 

made by Fuji Electric and Telemechanic. . 

1 

Electromagnetic contactor of Electromagnetic contactor of 
Applicable 30,minute rated Fuji Electric Telemechanic 
AC spindle current of the 
servo unit amplifier (A) 

Model rating 
Flowing 

Model rating 
Flowing 

current (A)’ current (A) 

1s 13.4 SC-4-o 22 LCl-D123A60 25 

2s 27 SCAN 50 LCl -D253A60 40 

3s 30 SC-IN 50 LCVD253A60 40 

6s 35 SC-IN 50 LCl -D403 60 

85 48 SC-2N 60 LCI-D403 60 

12s 63 SC - 2SN 80 LCl-D633 80 

15s 84 SC-3N 100 LCl -D803 125 

18s 95 SC-4N 135 LCl -D803 125 

22s 111 SC-5N 150 LC1 -FF43 160 , 

26s 133 SC-6N 150 LC-I -FF43 160 

30s .I53 SC-7N 200 LCl -FG43 200 

40s 183 SC-8N. 260 LCl -FH43 315 

In order to suppress electrical noise generated at conversion in the electromagnetic contactor 

for speed range switching, use a surge absorber built into the resistor-condenser. 

When conducting rigid tapping, set the desired output characteristics in advance and do not 

perform switching. 

Accordingly, when conducting rigid tapping, although the high-speed detection signal (SDTA) 

will be output from the AC spindle servo unit, be sure that this signal is ignored. 

Setting the machine ready signal (MRDYA) 

For the purpose of safety, two signals have been included in the sequence to operable status. 

These are the emergency stop signal (*ESPA) and machine ready signal (MRDYA). Close the 

machine ready (MRDYA) contact to allow operation of the machine. 

Speed detection signal (SDTA) and selection signal 

Two coils are installed within the AC spindle motor. Output characteristics can be changed by 

switching these two coils. 

When conducting this speed range switching and the rigid tapping during rotation, the control 

may be limited by only the high-speed coil. 
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8. PRECAUTIONS ON USING THE ELECTROMAGNETIC CONTACTOR 

Ensure a sequence in the PMC that allows selection 

selection of a switching sequence during rotation. 

of 2 output characteristics and enables 

(6) Use gear/clutch signal CTHI A and CTH2A to be able to set different speed loop gains for low- 

speed and high-speed. 
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IX. SPEED RANGE SWITCHING UNIT 



1. ORDERING NUMBERS FOR SWITCHING UNITS 

1 l ORDERING NUMBERS FOR SWITCHING UNITS 

I Ordering number I Use I Applicable amplifier 

A06B-60590K034 Speed range switching @ 

A06B-60590K035 Speed range switching 8 
Up to the model 12s . 

A06B-60590K036 

AO6B-60590K037 

Speed range switching @ 

Speed range switching 8 
A Up to the model 26s 

0 :A- A connection of the power line. $ indicates the power line connection specified 

in the figure of stator. 

8 : ,l,-,l, connection of the power line. 8 indicates the power line connection specified 

in the figure of stator. 
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2. SPECIFICATION 

2 l SPECIFICATION 

FANUC purchasing 
specification number 

Rated vaoitage . 

A58L-0001-0306 A58L-0001-0312 
Fuji Efectric Co., Ltd. ‘Fuji Electric Co., Ltd. 

(SC-3N) (SC-6N) 

* 220 v 220 v 

Rated current 
I 

65 A 
I 

125 A 
I 

2.1 Magnet Contactor (MCC) Specification 

Circuit 
closed/isolation 
current capacity 

Closed 

Isolation 

780A 

650A 

Closing 

Breaking 

1500A 

125OA 

Opening/closing 
frequency 

1200 times/hour or more 

Life time Mechanical 5 million times or more 

Electrical 1 miflion times or more 

Rating of operation 
magnetic coil 

200 v/220 v -15% - + IO%, 50/60 Hz 4 1 Hz 

Applied AC spindle servo 
I 

Up to the model 12s 
I 

UP to the tiodel 265 
L 

212 Relay Specification 

FANUC purchasing 
specification number 

A58L-0001-0307 OMRON CO., LTD. (LY2-D) 

Rated voltage 
I 

24V +,lO% 

I Rated current I 36.9 mA 
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3. OUTLINE DRAWINGS AND DIMENSIONS 

3. OUTLINE DRAWINGS AND DilVlENSIONS 

3.1 Un[t for Controlling Speed Range Switching 
(Connection @ A - A Connection) 

u v W (From the amplifier) 

250.0 I . I . 
234.0 

I 
, 

s7, 
0 Vl Vl Wl 

\ _ 
6 
l c7 

. 

u2 v2 Ws (lo the motor) 

AO6B-60599K034 
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3. OUTLINE DRAWINGS AND DIMENSIONS 

u v w (From the amplifier) 

275.0 
255.0 

J 

1 

(To the motor) Ul VI WI u2 v2 W2 

MCCl MCCZ 

A060960599K036 
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3. OUTLINE DRAWINGSAND DIMENSIONS 

3.2 Unit for Controlling Speed Range Switching 
(Connection @ Y- A Connection) 

(Jo the motor) x y 2 

(From the amplifier) U V W A U V W (To the motor) 

0 

4 
c7: 

1 - 

I- 

* 

- 

I I 
I 

. 

AO6B-60590K035 

. 9-5 



3. OUTLINE DRAWINGS AND DIMENSIONS 

x Y z (To the motor) 

k t 4 475.0 
255.0 

(From the amplifier) v * . . u VW \ l 0 
(To the motor) 

AO6B-60590DO37 
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4. CONNECTING THE OUTPUT SWITCHING UNIT 

4 l CONNECTING THE SPEED RANGE SWITCHING UNIT 

4.1 Connecting the Speed Range Switching Unit (A- A Connection: 8) 

Switching unit 

+24v& RYS (8) RELAY 
SOCKET (5) L- 

Single phase 

b 
200 VAC 

MCCl(42) . -9 CNllA 

J 

PMC 
Electromagnetic contactor 
for switching the power 
line 

2 u2 AC spindle servo unit 

Tl 

U 

V 

W 

G 5 Circuit breaker 
CN12 

Tl 

R u 

Built-in sensor 
signal 
conversion 
circuit 

AC power R n 

CN18 

1 it 1 

c;7 

4.2 Connecting the Speed Range Switching Unit (A- AConnection: 0) 

Switching unit 

PMC 

AC spindle servo unit 

Electromagnetic contactor 
for switching the power 

CN12 

N 

Circuit breaker 

Tl 

R 

S 

T 

G 

Built-in sensor 
signal 

conversion 
circuit 

AC power R - 

200 10 230 V T 

G 
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4. CONNECTING THE OUTPUT SWITCHING UNIT 

4.3 D&ailed Diagram of Connections between the PMC and the Switching 
Unit 

Power-line switchmg slgnal 
RYS (7) 

Switching unit 

I 

d 7 
I---- ----- 
l 
I 

I 

; 
rl Relay ‘I I 

5 Ad 
3 1 ------- -- L-J -1 

1 I I 
I 1 I I 

_L 
ov 
+24 

-T- 

I !?I -i 

jl-, AC 200 V 

Magnetic contact status 
slgnd for the low-speed 
setting or the subsptndle 

> _jc> Mccl (42) 

J- 

Magnetic contact status 
signal for the high-speed 
setttng or the main spmdle I II 

MCC2 
I I 

I 
f 

(Note 1) This figure shows an example of connections between the PMC. and the switching unit with one driver and two 

receiver for switching. (In the above figure, 200 VAC power is not supplied.) 

(Note 2) For connections between the main contacts of an electromagnetic contactor and a power line, see Section 4, 

“OUTPUT SWITCHING UNIT.” 

(Note 3) Connect the PMC to the switching unit at the screw terminals of the electromagnetic contactor and relay socket with 

screws. 

(Note 4) For information on interface signals, see Parts VIII OUTPUT SWiTCHING CONTROL 
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5. NOTE 

5 8 NOTE 

5.1 Mounting 

1) Install this unit as the same place in the environmental conditions as the spindie servo unit. 

Environmental conditjons 
. Ambient temperature : Ambient temperature of unit ; 045°C 

Ambient temperature of the storage cabinet ; 0 - 45°C 
. Humidity . . Normally 95% RH or below, and’ condensation-free 
. Vi bration . . In operation; Below 0.5 G 
. Atmosphere . . No corrosive conductive mists or drops should directly on the 

electronic circuits 

2) For the mounting, the standard mounting in Fig. 5.1 (a) is correct one but an inclined mounting 

of up to 15 degree front and rear or left and right is acceptable. 

Fig. 5.1 (a) Standard mounting 

3) When the horizontal mounting (Fig. 5.1 (b)) by the relationship of the wiring and mounting is 

necessary, there are almost no differences in the characteristics of the electromagnetic 

contactor, but the mechanical lifetime and opening/closing frequency will decrease. 

Fig. 5.1 (b) Horizontal mounting 

4) Install the arc space shown in Fig. 5.1 (c). (The height of the opening/closing operation display 

button becomes the arc space dimensions.) 

Insulating material or 
earth metal 

Arc space ( 5 mm or more : -0306 ) 
( 20 mm or more : -0312 1 

Fig. 5.1 (c) Arc space . 
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5. NOTE 

5) If the mounting of the main unit of the electromagnetic contactor is incomplete, when the power 

is turned on the shock may cause the contact to distort and have an adverse influence on the 

lifetime. Further, when connecting the power cable, if insufficiently tightened this may be a 

cause of a serious accident from excess heat and power cable becoming disconnected. 

Screw tightening torque electromagnetic contactor 

Location 
Screw tightening torque (kg.cm) 

A58L-0001-0306 A58L-0001-0312 

‘MCC. main terminal I 62.0 (M6.0) I 
84.0 (M8.0) 

I 

MCC. auxiliary terminal I 14.0 (M3.5) I 14.0 (M3.5) I 

Relay socket 

Location Screw tightening torque (kg.cm) 

I Relay socket I 14.0 (M3.5) I 
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X. THERMAL DATA 



As reference materials for the machine design, there follows temperature rise data for the coil and 

stator surface for 30.minute/continuous ratings of each built-in motor (speed range switching only). 

1. Notes Relating to Reading the Graphs 

2. How to Read the Graphs 

3. Temperature Measuring Point 

4. Temperature Rise Data 
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1. NOTES RELATING TO READING THE GRAPHS 

1 l 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

NOTES RELATING TO READING THE GRAPHS 

For the temperature rise when short time rated, there is a 

constant motor to be faster compared with a continuous rated. 

The 

and 

temperature rise 

speed conditions described; 

value of the graphs shows the saturation temperature under the 

tendency for the short time 

When a temperature rise value under a load of 100% is not written, this means OUTPUT 

could not be performed up to the continuous rating under that load/speed conditions. 

The graph plots the temperature rise value from room temperature. Room temperature is 

displayed uniformly as 24OC. 

Even when the circulation performance of the oil cooling device is the same, the oil flow 

differs slightly for individual motors because the duct resistance differs according to the type 

of motor. 

The coil temperature is restricted to approximately 100°C up from room temperature. 

However, data may both exceed 100°C up and not exceed 100°C up because the 

temperature of thermal operation varies slightly according to each type of solid. 

There are motors whose base speeds differ at 30-minute rated and continuous rated 

specifications. Because models 610, 826, and B28, are such motors, for these motors 

graphs for each base speed for both 30-minute rated and continuous rated have been 

prepared. Accordingly, there is only 1 graph for motors other than the above. 

In graph 1, data has been plotted for a 300minute rated base speed, when a 30.minute rated 

output load is applied, when a continuous rated output load is applied, and when other 

outputs are applied. 

In graph 2, data has been plotted for a continuous rated base speed, when a continuous 

rated output load is applied, and other outputs are applied. 
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2. HOW TO READ THE GRAPHS 

2 8 HOW TO READ THE GRAPHS 

Example 1) Type, specifications of motor 

In this example, motor : MODEL 828 

Base : 500 rpm (graph was drawn up based on this speed) 

output : continuous rating 11 kW/3O=minute rating 15kW 

Temperature rise Rrzdation 

\ 
Sets standard of room 

temperature 24-C and 
shows temperature rise 
value. 

Note) 

MODEL B28(BASE 5OOrm, II/15 WI 

i)Condition of cooling 
. II Litter/min 
*5000kcaW 

(C’ ) 1403 
I 
-I 

120 

I continuous 

0 20 40 60 80 100 120 140 

output (%) - 

Notes: Continuous rated output (11 kW) is set at 100%. 

-Condition of coolin{ 

In this example using a coil 
cooling device possessing 
cooling performance of 
SOOOkcal/h each minute 
111. of cooling oil foows 
to the motor and cooling 
is performed. 

Shows saturation temperature of winding when continuous rating (rise value from room 

temperature). 

Shows temperature rise of winding when 300minute rating (rise value from room 

temperature). 

Shows saturation temperature of stator when continuous rating (rise value from room 

temperature). 

Shows temperature rise of stator when 30-minute rating (rise value from room 

temperature). 

(kW1 
lot point of graphs@and@ 

Continuous rating 

Plot poiat of graphs@and@ 

-Output gradation 

Cotinuous rating output 
of individual motors set 
at 100%. 

Points plotted in the above graph are equivalent to the points in the power curve shown in the above diagram. In ail of 
the above graph, the expected curve has been drawn based on these points. 
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2. HOW TO READ THE GRAPHS 

Example 2) Without cooling 

In the case of the graph below, when the load of 35% of 11 kW (i.e. 11 X 0.35 = 3.85 kW) is 

applied, the temperature of the coil will rise 45°C without cooling. In other words, as the cooling 

performance is not sufficient for the load of this amount or more, the temperature of the coil rises 

without saturation. In short, when the output for which the temperature rise graph (in this example, 

35% or more) has not been drawn is loaded, the temperature of the coil continues to rise without 

saturation because the cooling performance is insufficient. 

MODEL B28 (BASE 400rpm. 11/U kW) Cooling DATA 

1) Condition of cooling . 0 L i t ter 

. 0 kcal/h 

(“C) 140 1 

120 
I 

0 20 40 60 80 100 120 140 

Notes: Continuous rated output (11 kW) is set at 100%. 
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3. TEMPERATURE MEASURING POINTS 

3. TEMPERATURE MEASURING POINTS 

Stator Winding 

I 
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4. TEMPERATURE RISE DATA 

4. TEMPERATURE RISE DATA 

4.1 Model B8 (Graph 1) 

MODEL B8 (BASE 680 rpm. 5.5 17.5 kW) Cooling DATA MODEL B8 (BASE 680 rpm. 5.517.5 kW) Cooling DATA 

I)Condition of cooling .I)Condition of cooling 
l 0 l,_itter/min - 6 Litter/min 
* 0 kcal/h l 3000kcaM 

CC’ I’40 (C’I I40 

30min. 
120 120- continuous 

100 
aJ * ._ 
b 

80 - 
4) 
a.. 
3 
- 60- co 
b 
al 
Q 
E ; 40- 

1 
- m 60- 
b 

stator 

0 20 40 60 80 IO0 120 140 0 20 40 60 80 IO0 120 140 

output (%) Output (%) 

Notes: Continuous rated output (5.5 kW) is set at 100%. Notes: Continuous rated output (5 -5 kW) is set at 100%. 

MODEL B8 (BASE 680 rpm. 5.5/7.5 kW) Cooling DATA MODEL B8 (BASE 680 rpm. 5.5/7.5 kW) Cooling DATA 

I)Condition of cooling I)Conditioa of cooling 
l 9 l_itttr/min - 8 Litter/Din 
l 4OOOkcaVh +OOOkcal/h 

CC’ 11407 (C’) 14Oq 

30mia. continuous 
120- winding 120- 

Q) IOO- 
Y) .- 
c 
w 80- 
b 
9 
d 
cr) * 60- 
0) 

2 
f 40- 

20- 

* 
h. 

* Q) 80- 

z 60- 

30mia. 
stator 30min. 

I I 
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 

output (%) output (%) 

Notes: Continuous rated output (5.5 kW) is s,et at 100%. Notes: Continuous rated output (5 5 kW) is set at 100%. 
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4. TEMPERATURE RISE DATA 

4.2 Model BlO (Graph 1) 

MODEL BlO (BASE 5 20 rpm. 5 S/7.5 kW) Cooling DATA MODEL BlO (BASE 520 rpm. 5.5/7.5 kW) Cooling DATA 

l)Condition of cooliog l)Conditioa of cooling 
l 0 Litter/min l 6 Litter/min 
l 0 kca I/h l 3000kcal/h 

(C’ )’ 40 
W 

CC’ I I40 
-9 

IZO- 120- 30mk 
winding 

continuous 
loo- . too- 

m OJ 
v) v) .I ._ 

b 80- 
a? 
h 
s 
- a 60- 
L- a¶ 

‘20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 

Output (%) Output (%) 

Notes: Continuous rated output (55 kW) is set at 100%. Notes: Continuous rated output (5.5 kW) is set at 100%. 

MODEL BlO (BASE 520 rpm. 5.5/7.5 kW) Cooling DATA MODEL BlO (BASE 520 rpm. 5.5/7.5 kW) Cooling DATA 

I)Condition of cooling I)Condition of cooliug 
l 9 Litter/min l 8 l_itter/mia 
*4000kcal/h l 50OOkcal/h 

(C’)l40- (C’l 140. 

120- 

Q) IOO- 
VI 
._ 
h 
P) 80- 
c 
P - 
cr) 60- b 
aa 

2 
; 40- 

30min. 120- 30mjn. 
winding winding 

QI IOO- 
YI 
.m.n 
c 
QJ 80- 
c 
3 
C 
m CI 60- 
as 

; 
; 40 - 

0 20 40 ‘60 80 100 120 140 0 20 40 60 80 100 120 140 

output (%) output (%) 

. 
Notes: Continuous rated output (5.5 kW) is set at 100%. Notes: Continuous rated output (5.5 kw) is’set at 100%. 

1 o-7 



4. TEMPERATURE RISE DATA 

4.3 Model BlO (Graph 2) 

MODEL BlO (BASE 450 rpm. 5.5/7.5 kW) Cooling DATA MODEL BlO (BASE 450 rpm. 5.5/7.5 kW) Cooling DATA 

l)Condition of cooling 

c 

7 

- 60-l w 

/ 

winding 

t srator 

b 

w 
E). 

E 
G 

40 

20 

0 20 40 60 80 100 120 140 

output (%) 

Notes: Continuous rated output (55 kW) is set at 100%. Notes: Continuous rated output (5 5 kW) is set at 100%. 

MODEL B10 (BASE 450 rpm. 5.5/7.5 kW) Coolirig DATA MODEL BlO (BASE 450 rpm. 5.5/7.5 kW) Cooling DATA 

. 120- 

QI ioo- 
W 
._ 
c, 

I)Condition of cooling I)Condition of cooling 
l 9 l_itter/min l 8 l_itter/min 
l 4OOOkcalA l 5OOOkcalA 

inding 

Notes: Continuous rated output (5.5 kW) is set at 100%. Notes: Continuous rated output (5.5 kW) is set at 100%. 

I)Conditioa of cooling 
l 6 l_itter/min 
l 3OOOkcaWb 

100 
W 

w 
._ 
c 

80 

e 
W 40 
I- 

20 

20 40 60 80 I 00 120 140 

output (%) 

I20 

w 100 
M 
-4 
LI 

80 

60 
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4. TEMPERATURE RISE DATA 

4.4 Model 817 (Graph 1) 

MODEL B17 (BASE 330 rpm. 5.5/7.5 kW) Cooling DATA 

I)Condition of cooling 
. 0 Litter/min 
l 0 kcal/h 

/ 

wind ing 

A 
stator 

1, 1, I I, I‘ 11 

.20 40 60 80 100 120 I40 

Output (%I 

Notes: Continuous rated output (5.5 kW) is set at 100%. 

MODEL B17 (BASE 330 rpm. U/7.5 kW) Cooling DATA 

K’ wo- 

120. 
continuous 
winding 30min. 

t winding 

Q) ioo- 
* 

._ 
b 
Q) 80 - 
b 
1 - 
(P 
CI 60- 
aa 
4 
e 
c 40- 

/’ 

/ continuous 

/ 

stator 

P 

20- 
//,;):; 

1)Condition ‘of cooliag i)Condition of cooliog 
l 7 Litter/rain l 7 Litter/ruin 
l 4OOOkcal/h l 5OOOkcaVh 

0 20 40 60 80 IOO 120 140 

Output (%I 

Notes: Continuous rated output (5 5 kW) is set at 100%. 

MODEL B17 (BASE 330 rpm. 5.517.5 kW) Cooling DATA 

(C’ > I40 

120 

100 
w 
Y) 

._ 

c1 80 
aa 
h 
7 
- m 60 
L 
Q) 
0. 
e c 40 

20 

I)Condition of cooling 
l 5 Litter/mjn 
l 3000kcal/b 

continuous 30min. 

i 

continuous 
stator 

30min. 
stator 

_ 

t/ 
‘1 I ‘ 1, 6 11 I 

0 20 40 60 80 100 I20 140 
output (%) 

Notes: Continuous rated output (5 5 kW) is set at 100%. 

MODEL B17 (BASE 330 rpm. 5.517.5 kW) Cooling DATA 

(C’ I 140 

120 

o, too 
YI 
.- 
bl 
W 80 
W 
3 
m 
ti 60 
W 

z 

f 40 

20 

continuous 

stat0 

0 20 40 60 80 100 120 140 

Output (%) 

Notes: Contintious rated output (5.5 kW) is set at 100%. 
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4. TEMPERATURE RISE DATA 

4.5 Model B26 (Graph 1) 

MODEL B26 (BASE 450 rpm. 7.5111 kW) Cooling DATA 

CI 
80- 

W 

b 

7 

- 601 m 
c 
w 

z 40 
E 

20 

0 

I winding 

I)Coadition of cooliug 
l 0 Li tter/min 
l 0 kcal/h 

(C’ )‘40’ 

120- 

loo- 
P) 
v) 

-20 40 60 80 100 120 140 

Output(%) 

Notes: Continuous rated output (7.5 kW) is set at 100%. 

MODEL B26 (BASE 450 rpm. 7.5/11 kIV) Cooline: DATA 

(C’ PO- 

1209 

Q) IOO- 
r, 
.e 
l-l 

20- 

I)Condi t ion ‘of cool iug 
l 7 l_itter/min - 
l 4000kcal/b 

30min. 
windial 

0 20 40 60 80 100 120 140 

output (%) * 

Notes: Continuous rated output (7 5 kW) is set at 100%. 

MODEL B26 (BASE 450 rpm. 7.5/11 kW) Cooling DATA 

V” W 
L 

1 

- 60- m 
L 
W 

a” 

c 
40- 

I)Condition of cooliug 
. 4 Litter/min 
l 3OOOkcal/h 

30min. 
winding 

continuous 
winding / 

/ 

/ 

continuous 
stator 30min. 

stator 

t‘/ 

0 20 40 60 80 100 120 
. _- 
140 

Output (%) 

Notes: Continuous rated output (7 5 kW) is set at 100%. 

MODEL B26 (BASE 450 rpm. 7.5111 kW) Cooling DATA 

I)Condition of cooliog 
l 7 Litter/min 
l 5OOOkcal/h 

K’ 1 140- 

120- 

Q, IOO- 
YI 
._ 
c 

20- 

30min. 

continuous winding 

/ continuous stat01 

20 40 60 80 100 I20 140 

Output (%I 

Notes: Continuous rated output (7;5 kW) is set at 100%. 
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4. TEMPERATURE RISE DATA 

4.6 Model B26 (Graph 2) 

MODEL B26 (BASE 380 rpm. 7.5 Jll kW) Cooling DATA MODEL B26 (BASE 380 rpm. 7 5 Jll kW) Cooling DATA 

i)Condition of cooliug I)Condition of cooliog 
. 0 Li tter/min * 4 Li tter/min 
l 0 kcal/h l 3000kcal/h 

(C’ )’ 4o -# CC’ I 140- 

120- 120- 

IOO- IOO- 
Q) Q) 
Y, Y, 
._ ._ 
b 

a0 - 
a 
h 
P 1 
d - a 60- rg 60- 
b 
& 

winding 

stator 

0 20 40 60 80 IO0 I20 .I 40 0 20 40 60 80 100 120 140 

output (%) Output (%) 

Notes: Continuous rated output (7.5 kW) is set at 100%. Notes: Continuous rated output (7.5 kW) is set at 100%. 

MODEL B26 (BASE 380 rpm.. 7.5111 kW) Cooling DATA MODEL B26 (BASE 380 rpm. 7.5111 kW) Cooling DATA 

I)Condition of cooliug 1)Condition of cooliag 
l 7 Litter/min l 7 Litter/min 
l 4000kcal/b l 5000kcal/b 

(C’ )I 40 - K’) 140- 

l20- l20- 

0 20 40 60 80 100 120 I40 

output (%) 

Notes: Continuous rated output (7.5 kw) is set at 100%. _ _~~~ 

0 20 40 60 80 too 120 I40 

@tput (%I 

Notes: Continuous rated output (7.5 kw) is set at 100%a 

IO-11 



4. TEMPERATURE RISE DATA 

4.7 Model B28 (Graph 1) 

MODEL B28 (BASE 500 rpm. 11/15 kW) Cooling DATA MODEL B28 (BASE 500 rpm. 11/15 kW) Cooling DATA 

(C’ )i40 

120 

20 

0 

1)Condition of cooliug I)Condition of cooliug 
l 0 Litter/min 0 6 Litter/min 
l 0 kcal/h l 3000kcal/h 

winding 

stator 

. I I I I 6 , 5 I 20 40 60 80 Go' Go' do 

Output (%) 

Notes: Continuous rated output (11 kW) is set at 100%. Notes: Continuous rated output (11 kW) is set at 100%. 

MODEL B28 (BASE 500 rpm. ll/l5 kW) Cooling DATA MODEL B28 (BASE 500 rpm. 11/15 kW) Cooling DATA 

(C’ wo- 

120- 

p) too- 
VI 
.L 
LI 

20- 

1)Condition of cooljug I)Condition of coo 
- 9 Litter/min 01 I Litter/min 
l 4000kcal/h l 5OOOkcaVh 

30min. 

continuous 
winding 

0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 

output(%) output (%) 

Notes: Continuous rated output (11 kW) is set at 100%. Notes: Continuous rated output (11 kW) is set at 100%. 

C’ 1 
140- 

120- 

IOO- 
Q) 
v) 
-I 
b 

80-j 
W 

c 

7 

- au 60- 
4 
W 

= ; 40- 

30miE. 
winding 

continuous 

. 30mk 
stator 

(c-1 1403 

120- 

* too- 
w 
.v.d 
ha 
W 80- 
k 
a 
C 
(0 
LI 60- 
W 

a 

E 

c 40- 

20- 

I jug 

30min. 
winding 

/ continuous 
stator A 30min 
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4. TEMPERATURE RISE DATA 

4.8 Model B28 (Graph 2) 

IODEL B28 (BASE 400 11115 kW) rpm. Cooling DATA MODEL B28 (BASE 400 rpm. 11 /15 kW) Cooling DATA 

I)Condition of cooliug I)Condition of cooliug 
l 0 Litter/min l 6 Lit ter/min 
l 0 kcal/h l 3000kcal/h 

20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 . 
output (%) output (%) 

Votes: Continuous rated output (11 kW) is set at 100%. Notes: Continuous rated output (11 kW) is set at 100%. 

VIODEL B28 (BASE 400 rpm; 11115 kW) Cooling DATA MODEL B28 (BASE 400 rpm. 11/H kW) Cooling DATA 

I)Condition of cooliug I)Coodition of cooliug 
l 9 l._itter/min ’ I I Litter/min 
l 4000kcal/h l 5000kcal/h 

(C’ 114q . (C.) 1409 

120- 120- 

0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 

output (%) output (%) 

Notes: Continuous rated output (11 kW) is set at 100%. Notes: Continuous rated output (11 kw) is set at 100%. 
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4. TEMPERATURE RISE DATA 

4.9 Model B35 (Graph 1) 

MdDEL B35 (BASE 420 rpm. 18.5/22 kW) Cooling DATA MODEL B35 (BASE 420 rpm. 18.5/22 kW) Cooling DATA 

l)Condition of cooliug l)Condition of cooliug 
l 0 Litter/min l 5 Litter/min 
l 0 kcal/h l 3OOOkcaWh 

IOO- 
W W 

v) v) 
._ ._ 

b 

803 L 80 - 
W a2 

b b 

3 a 

* co 60- - m 60- 
h b 
Q) Q)* - 

z 40- 
a continuous 
e 

P f 40 - 

20- 

0 20 40 60 80 100 120 140 0 20 40 60 80 IO0 120 140 

Output (o/o) Output (%) 

Notes: Continuous rated output (185 kW) is set at 100%. Notes: Continuous rated output (18.5 kW) is set at 100%. 

MODEL I335 (BASE 420 rpm. 18.5/22 kW) Cooling DATA MODEL B35 (BASE 420 rpm. 18.5122 kW) Cooling DATA . . 

I)Condition of cooliog I)Condition of cooliug 
l 9 l_itt’er/min l 7 l_itter/min 
l 4000kcal/h l 5OOOkcaVh 

K’ )140- C’) l40- 

120- 120- 

30min. 
winding 

o) IOO- 
Y) 30mjn. 
._ 
bn 
QI 80- 
h 
0 
u 
* 
b 60- 
aa 
Q 
E 
; 40- 

stator 

0 20 40 60 80 100 120 140 0 20 40 60 80 IO0 120 140 

output (%) Output (%) 

Notes: Continuous rated output (18.5 kW) is set at 100%. Notes: Continuous rated output (18.5 kW) is set at 100%. 
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XI. ORDERING NUMBERS OF BUILT-IN 
MOTORS 



1. OVERVIEW 

1 m OVERVIEW 

The following section lists the ordering numbers for built-in motors. For details of the signal 

conversion circuit and speed range switching control, see the corresponding chapter. Before 

placing an order, check the ordering number in the order list for the built-in AC spindle motor serial 

interface S series (B-65051). 
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2. ORDERING SPEClFlCATlON DRAWING NUMBERS (ALL MODELS) 

2. ORDERING SPECIFICATION DRAWING NUMBERS 
(ALL MODELS) 

Ordering numberr ) 
I I Speed 

Sensor(*3) 

range 
switching 

control 

(*2f 
AC spindle sen/o unit. 

High-resolution 
magnetic pulse 

coder 

Built-in Model Built-in 
AC spindle 

motor 

. Parameter 
specifications 

80.3 A06B-0953-B612 AO6B-6064-H301#H550 A06B-6064-L127 

A06B-6064-Ll13 

A06B-6064-L128 

A06B-6064-L129 

A06B-6064L129 

A06B-60640L130 

Under 
development 

A06B-6064-L120 

A06B-6064-Ll20 

A06B-6064-L120 

A06B-6064-L120 

A06B-6064-L120 

A06B-6064-L120 

A06B-6064-L515 

A06B-6064-L516 

A06B-6064-L516 

A06B-6064-L517 

A06B-6064-L517 

A06B-6064-Ll31 

A06806064-L132 

A06B-6064-L131 

A06B-60640L132 

A06B-60640Ll31 

A06B-6064-L132 

A06806064-L131 

A06B-6064-L132 

A06B-6064-L? 31 

A06B-6064-L132 

A06B-60640Ll31 

A06B-60640L132 

A06B-6064-L133 

A06B-6064-L134 

A06B-60640L511 

A06B-6064-L511 

A06B-6064-L519 

A06B-6064-L520 

A06B-6064-L520 

B0.5 A06B-0955-B6l2 

A06B-09550B612 

A06B-0921 -B312 

AO6B-0921-8612 

A06B-6064-H301 #H550 

A06B-6064-H302#H550 

AO6B-6064-H301 #H550 Bl - 

AO6B-6064-H301 #H550 - 

B1.5 A06B-6064-H302#H550 A06B-0951 -B312 

A06B-0951-8612 A06B-6064-H302#H550 

B2 A06B-0922-B312 

A06B-09220B612 

A06B-6064H302#H550 

A06B-6064-H302#H550 

AO6B-6064-H302#H550 

A06B-6064-H302#H550 

- 

A06B-0922-831 l 

A06B-0922-B61 l 

A06B-0922-8641 

A06B-0922-8341 

A06B-0922-B907 

A06B-0982-B611 

A06B-0982-B642 

A06B-0923-B311 

A06B-0923-B312 

A06B-09260B311 

AO6B-09260B311 

AO6B-0926-B711 

A06B-0926-8711 

A06B-0926-B341 

AO6B-0926-B341 

A06B-0926-B344 

A06B-0926-8344 

AO6B-0926-B741 

A06B-0926-B741 

A06B-0926-B742 

A06B-0926-B742 

A06B-09260B611 

A06B-0958-B311 

A06B-0958-8111 

A06B-09580B611 

A06B-0958-8111 

A06B-0958-B511 

A06B-0958-B711 

- A06B-6064-H302#H550 

A06B-6064-H302#H550 

A06B-6064-H306#H550 

A06B-6064-H306#H550 

A06B-6064-H306#H550 

A06B-6064-H306#H550 

AOeB-6064-H306#H550 

A06B-6064-H306#H550 

A06B-6064-H308#H550 

A06B-6064-H306#H550 

A06B-6064-H308#H550 

A06B-6064-H306#H550 

A06B-6064-H308#H550 

A06B-6064-H306#H550 

A06B~6O_&t-H308#H550 

A06806064-H306#H550 

A06B-60640H308#H550 

A06B-6064-H306#H550 

A06B-6064-H308#H550 

1 A06B-6064-H322#H550 

A06B-6064-H312#H550 

A06B-6064-H312#H550 

; A06B-6064-H312#H550 I 
1 A06B-6064-H315#H550 

1 AO6B-6064-H327#H550 

A06B-6064-H327#H550 

Provided 
I I I 

01 I I BW Provided 

Provided 

Provided 

Provided 

pGiz 
~ Provided 

i Provided 

B3 01 I I . . . 
0 

0 
0 

B6 

0 

* 
0 

I I 

I I I 

L I I 

I I I 

B8 

*1 

2 

The ordering numbers for parameter specifications are included. The parameter specifications 

define the output characteristics of the motor and list parameters for each spindle. Both the 

motor and amplifier must be specified. 

When connecting a model having the speed range switching control, check the power line 

connection indicated in the outline drawing of the stator, then connect the power line according 

to the described method. a 
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2. ORDERING SPEClFlCATiON DRAWING NUMBERS (ALL MODELS) 

Sensor 
Ordering number 

Speed 
range 

switching 
control 

;olution 
c pulse 
ler 

Model Built-in High-re 
magnel 

co 

Built-in 
. AC spindle 

motor 

Parameter 
specifications 

AC spindle servo unit. 

810 A06B-0930-8111 A06B-60640H312#H550 A06B-6064-t-521 Provided 

Provided 

Provided 

Provided 

Provided 

Provided 

Provided 

A06B-0930-8111 A06B-6064-H315#H550 A06B-6064-L522 

A06B-0930-B611 A06B-6064H312#H550 A06B-6064-L521 

A06B-0930-B611 A06B-6064-H315#H550 A06B-6064-L522 

B12 A06B-0932-B902 A06B-6064-H315#H550 A06B-6064-L523 

A06B-0932-8411 A06B-6064-H326#H550 A06B-6064-L524 

A06B-0932-B901 A06B-6064-H326#H550 A06B-6064-L524 

815 A06B-6935-B311 A06B-6064-H322#H550 A06B-6064-L135 - 

B17 A06B-0937-Bill A06B-6064-H312#H550 A06B-6064-L525 Provided 

Provided 

Provided 

Provided 

Provided 

Provided 

A06B-0937-8643 A06B-6064-H312#H550 A06B-6064-L525 

0 

0 

0 

A06B-0937-8901 A06B-60640H312#H550 A06B-60640L525 

B26 A06B-0946-B901 A06B-60640H312#H550 A06B-6064-L526 

A06B-0946-B311 A06B-60640H315#H550 A06B-6064-L527 

A06B-0946-B311 A06B-6064-H318#H550 

A06B-0946-B611 A06B-6064-H315#H550 

A06B-0946-B611 A06B-6064-H318#H550 

A06B-0946-B343 A06B-6064-H315#H550 

A06B-0946-B343 A06B-6064-H318#H550 

A06B-0946-B643 A06B-6064-H315#H550 

A06B-0946-B643 A06B-6064-H318#H550 

A06B-0946-B901 A06B-6064-H315#H550 

A06B-0960-B901 A06B-6064-H312#H550 

A06B-0960-Boll A06B-6064-H315#H550 

A06B-0960-8111 A06B-6064-H326#H550 

A06B-0960-B143 A06B-6064-H326#H550 

A06B-0965-8111 A06B-6064-H326#H550 

A06B-0965-B901 A06B-6064-H326#H550 

A06B-0970-B313 A06B-6064-H030#H520 

A06B-0970-8313 A06B-6064-H040#H520 

A06B-0970-8344 A06B-6064-H030#H521 

A06B-0970-B344 A06B-6064-H040#H521 

A06B-0988-B313 A06B-6064-H326#H550 

A06B-0988-B901 AO6B-6064-H326#H550 

A06B-0973-8611 A06B-6064-H040#H520 

A06B-6064-L528 

A06B-6064-L527 

A06B-60640L528 

A06B-6064-L527 

A06B-6064-L528 

AO6B-6064-L527 

A06B-60640L528 

A06B-6064-L535 

A06B-6064-L529 

A06B-6064-L530 

A06B-6064-L531 

A06B-60640L5jl 

A06B-6064-L532 

A06B-6064-L532 

Under 
development 

A06B-6064-L138 

Under 
development 

A06B-6064-L138 

A06B-6064-L533 

A06B-6064-L533 

A06B-6064-L534 

Provided 

Provided 

Provided 

Provided 

Provided 

Provided 

Provided 

Provided 

Provided 

Provided 

Provided 

Provided 

Provided 

Provided 

Provided 

Provided 

B28 

B35 

B40 

B45(8) 

B50 
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2. ORDERING SPECIFICATION DRAWING NUMBERS (ALL MODELS) 

3 The model with a built-in sensor requires a signal conversion circuit. The model with a high- 

resolution magnetic pulse coder requires a detection circuit. For details, see the corresponding 

chapter. The ordering numbers for the sensors indicated in the table are listed below: 

No. 

Built-in sensor 
A860003929 

Number of teeth on 
the ring 

High-resolution 
magnetic pulse 
coder 

1 2 3 4 

TO1 1 TO12 TO13 TO14 

256 128 512 256 

T141 T142 T143 T144 

Outside diameter of 
the drum 65 97.5 130 195 

*4 For fuses and transformers, see the ordering list of the S series. 
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3. SIGNAL CONVERSION CIRCUIT CABLE ORDER SPECIFICATION NUMBER (OPTIONAL) 

3. SIGNAL CONVERSION CIRCUIT CABLE ORDER 
SPECIFICATION NUMBER (OPTIONAL) 

1 Name 1 

- ~_~ -- 
Order specification 

number I--- Use 

Cable Kl0 1 A06B-6059.K804 (0.5 m) 1 Built-in sensor e relay e AMP. plug (Kl 1) I 

1 A06B-6059.K805 (1 .O m) 1 .Built-in sensor e relay +) AMP plug (Kll) I 

Cable Kll A06B-6059.K806 (7.0 m) AMP plug (Kll) f) Signal conversion circuit 

Cable K16 A06B-6059.K803 (7.0 m) Signal conversion circuit e NC machine 
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4. BUILT-IN SENSOR CONNECTOR ORDER SPECIFICATION NUMBER (OPTIONAL) 

4. BUILT-IN SENSOR CONNECTOR ORDER SPECIFICATION 
NUMBER (OPTIONAL) 

Name 

Honda manufactured 
connector 
(crimp-style) 

AMP manufactured 
connector , 
(crimp-style) 

Order specification 
number 

Detail 
Appropriate 

cable 

AO6B-60590K105 Connector Z-374 (2) 
Contact HKP-F413 (14) 

KlO 

A06B-60590K106 Cap 350783-l (1) KlO 
Pin 350706-7 (14) 

Plug 
Socket 

350735-l (1) Kl 1 
350689-6 (14) 

Reference) Handling tool number 

Connector 

Honda manufactured connector 

AMP manufactured connector 

Crimping tool 

KP-309 

90300-2 

Extracting tool 

HKP-KF 

458994-2 
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XII. HOW TO OPERATE THE SPINDLE 
MOTOR WITH A SINGLE SERIAL SPINDLE 

AMPLIFIERAND WITHOUTTHE CNC 
UNIT ’ 



1. OUTLINE 

1 l OUTLINE 

This section describes how to supply power to a spindle motor through a serial spindle amplifier 

without using a CNC. 
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2. CONFIGURATION 

2. CONFIGURATION 

The display unit and setting switches on the spindle amplifier printed board are used to execute this 

function. The following figure shows the configuration. 

Display unit 
I 1 

Setting switches 
\ 

\ 

Spindle amplifGr.printed board 

ffl 
Setting switches 

Terminal block 

‘C( - Power supply side 

ESPl ESP2 OM SM LM 

Teminaiblock TB 0 0 0 0 

Emergency stop signal switch 
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3. USE 

3. USE 

3.1 Preparation 

(1) Connect the power supply line, motor power line, and signal line. 

(2) Mount the emergency stop signal (ESP) switch on ESPI and ESP2 of the terminal block TB. 

(3) Turn the power on. 

(4) I] will blink on the display unit. 

3.2 Operation 

(1) 

(2) 

(3 

(4 

(5) 

(6) 

Press the .four setting switches simultaneously for more than 1 second. 

FFFFF will be displayed. t 

Pressing mode switch p] displays pd_001 . The mode is changed to the internal data 

monitor mode. 

Release mode switch ]z] , I] disappears about 0.5 second later, then data is 

displayed for about a second. The initial value of the data is 0. 

Change the data within this one second by pressing 

When one second passes, the mode is changed automatically to the speed display mode, 

inhibiting data change. Turning MODE on and off allows data to be changed again. 

The following table explains mode d-00. 

Mode Data Mode name Display 

0 Parameter check mode 

1 internal data monitor mode 

F-clcln 

0000 

d-00 

I 

2 Serial unit operation mode SKICI 

3 Automatic operation mode Ad-III 

I 4 I Parameter change mode I wIlcl I 

3.3 Operation in SI (Serial Unit Operation) Mode 

The initialization parameter for the serial spindle motor is automatically loaded according to the 

following procedure performed in Sl mode. 

(1) Change Id_aol data top] , and press m] and pi simultaneously within 

about a second later. one 

Reie 

(2) Pres 

second. CCCCC will be displayed 

asing ]%] - and PI displays 

sing mode switch . m] displays 

. 
PLoAd , which blinks. , 

piyiFq_ . 
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3. USE 

(3) Release mode switch [ai . II SI nrI disappears about 0.5 second later, and data is 

displayed for about one second. 

(4) To change data, press IMODE 1 while data is displayed during this one second. 

to change the value innr] . 

The numbers used in SI mode are explained in the table below. 

(5) After one second passes, the numbers cannot be changed. To reenabfe change, turn 

IMODE] on and off again. 

(6) Set initialization parameter data according to the motor model code as follows: 

down both the 

completed, all parameters have been loaded. 

(7) The following table explains the SI mode numbers. 

Sl mode Meaning Abbreviation 

Sl-00 
*Sr-01 Velocity command VCMD 
SI-02 
SI-03 
SI-04 
*sl-05 Reverse-rotation motor command SRV 
*SI-06 Normal-rotation motor command SFR 
SI-07 
“51-08 Machine-ready signal MRDY 
*s1-09 Emergency stop signal ESP 
Sl-10 
Sl-11 
Sl-12 
Sl-13 
Sl-14 
Sl-15 
Sl-16 
*s1-17 Parameter setting (loading) 
*SI-18 Model code 
Sl-19 
SI-20 
SI-21 
SI-22 
Sl-23 
Si-24 
51-24 

Note) The numbers marked with * are used for motor control. 
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3. USE 

3.4 Changing Motor 
Not Provided 

Model Parameters When the Motor Model Code Is 

If the motor model code is not provided, select v 
15’_181 , and set 0 as the model code. The select 

S-17 and execute automatic parameter loading as shown in Section 3.3. 

After parameter loading, the parameters specific to the motor must be changed according to the 

following procedure. 

(5) 

(6) 

(7) 

To 

the 

(8) 

(9) 

Change the mode to P-[ln_H[ (parameter change mode). 

Press the four setting switches simultaneously for more than one second. 
7 Id_oal . Change PIdata to El, 

simultaneously within about a second. CCCCC is 

displayed and the mode is changed to P-[-]/lfJ. 

Pressing mode switch [z/ displays m[ . 

Release mode switch I”oDEl. IP_mnl disappears about 0.5 second later, and the 

parameter data is displayed for about a second. 
I 1 - 

To change parameter numbers in P-\_ll, Press 

-1. - 

/ Jp ] or lDtWN 1 while pressing 

1 I I 1 
To change parameter data, press 

/ Jp 1 Or /DO=kNi 
while during the second in which the 

data is displayed. 

When one second passes, data cannot be changed. To reenable change, turn MODE on 

and off again. 

If parameter data is large, the digits place of the data to be changed can be shifted. For 

relationships between CNC parameter numbers and P-[lmI numbers, see Section 4.4. 

shift the digits place, press 

data is displayed. 

m or during the second in which Fi along with pi 

Note) The parameters set in the unit operation mode are all deleted when the power is turned off. They must be set 

again after power is turned on. 

For bit parameters, set two parameters together in one . Set even address data in high-order 

bytes, and odd address data in low-order bytes of . Set them in 4-bit units as hexadecimal 

numbers. 

Example) For parameter No. 6512 = 00000000 and No. 6513 = 00011010 in series OC, P- 

006 = OOOlA is set. 

TO control the low-speed characteristics of a speed range switching motor, set the low-speed 

characteristics parameter data in the corresponding high-speed-characteristics parameters. 
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3. USE 

3.5 Operation 

When parameter setting is completed, the mode is changed to the SI mode by performing the 

following operation. 

Press the 
t I 

four setting switches ultaneously for more one second. 
h 1 

1 FFFFF 1 is then displayed, and the mode. is changed to the Id-00 Imode. Change the Id-00 1 

data to ~~ then press l=l and E] simultaneously within about a second. 

-1 is then displayed and the mode is changed to the SI-(1 mode. 

Turning on the magnetic contactor 

Turn the emergency stop signal (ESP) switch on. (Strap ESPl and 

TB 1 
Select SI-08, and set data 00001 to turn on the machine-ready signal. 

Select SI-09, and set data 00001 to turn on the emergency stop signal. 

The magnetic contactor in the spindle amplifier will be turned on. 

ESP2 on terminal block 

Supplying power to the spindle motor 

Select SI-06, and set data 00001 to turn on the normal-rotation motor command (SFR). 

(Select SI-05, and set data 00001 to turn on the abnormal-rotation motor command.) 

For this setting, the spindle motor is excited. 

Entering the velocity command 

Set data for the speed command in SI-01 in units of rpm. 

The change digits used for setting data can be shifted according to Item (7) in Section 3.4. 

Stopping rotation 

A. Turn off the normal-rotation motor command (SFR). (Turn off SRV for the reverse-rotation 

motor command.) 

+ Set SI-06 = 00000. (Set SI-05 = 00000 for the reverse-rotation motor command.) 

B. Set the velocity command to zero. 

--) Set SI-01 = 00000. For this setting, the motor is excited. 

C. Turn off the emergency stop signal (ESP) switch. 

until it stops, and MCC in the spindle amplifier is turned off. 

signal (SI-09) or machine-ready signal (SI-08). ’ 

Sl-08 = 00000. 

-+ Rotation decelerates 

D. Turn off the emergency stop 

+ Set Sl-09 = 00000 or 

--) Rotation decelerates until it stops, and MCC in the spindle amplifier is turned off. 
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3. USE 

3.6 Parameters 

‘ower Series 0 Series 0 Series 15 Series Series Contents Internal 
Mate first second first 15-n- 16 data 

spindle spindle spindle second number 

side side side spindle side 

3000 6500 6640 3000 3140 4000 Bit parameter 
3001 

000 
6501 6641 3001 3141 4001 Bit parameter 

3002 6502 6642 3002 3142 4002 Bit parameter 
3003 

001 
6503 6643 3003 3143 4003 Bit parameter , 

3004 6504 6644 3004 3144 4004 Bit parameter 

3005 
002 

6505 6645 3005 3145 4005 Bit parameter 
3006 6506 6646 3006 3146 4006 Bit parameter 

3007 6507 6647 Bit parameter 
003 

3007 3147 4007 
3008 6508 6648 3008 3148 4008 Bit parameter 
3009 6509 6649 

004 
3009 3149 4009 Bit parameter 

3010 6510 6650 3010 3150 4010 Bit parameter 
3011 6511 6651 3011 3151 4011 Bit parameter 

005 

3012 6512 6652 3012 3152 4012 Bit parameter 
3013 6513 

006 
6653 3013 3153 4013 Bit parameter c 

3014 6514 6654 3014 3154 4014 Bit parameter 

3015 6515 
007 

6655 3015 3155 4015 Bit parameter 

3016 6516 6656 3016 3156 4016 Bit parameter 
3017 6517 6657 

008 
3017 3157 4017 Bit parameter 

3018 6518 6658 3018 3158 4018 Bit parameter 

3019 6519 * 6659 3019 3159 4019 Bit parameter 
009 

3020 6520 6660 3020 3160’ 4020 Maximum speed 010 

3021 6521 6661 3021 3161 4021 Maximum speed in Cs contouring control 011 

3022 6522 6662 3022 3162 4022 Speed arrival level 012 

3023 6523 6663 3023 3163 4023 Speed detecting level 013 

3024 6524 6664 .3024 3164 4024 Speed zero detecting level 014 

3025 
3026 
3027 
3028 
3029 

3030 
3031 
3032 

3033 
3034 

3035 
3036 
3037 
3038 
3039 

3040 

3041 

3042 

3043 

3044 

6525 6665 3025 3165 4025 Setting of torque limit value 015 

6526 6666 3026 3166 4026 Load detecting level 1 016 
6527 6667 3027 3167 4027 Load detecting level 2 017 

6528 6668 3028 3168 4028 Output limit pattern setting 018 

6529 6669 3029 3169 4029 Output limit vlaue 019 

’ 6530 6670 3030 3170 4030 Soft start/stop setting time 020 

6531 6671 3031 3171 4031 Position coder method orientation stop position 021 

6532 6672 3032 3172 4032 Acceleration/deceleration time constant at spindle 022 
synchronization control 

6533 6673 3033 3173 4033 Spindle synchronization speed arrival level 023 

6534 6674 3034 3174 4034 Shift amount at spindle phase synchronization 024 
control 

6535 6675 3035 3175 4035 Spindle phase synchronization compensation data 025 
6536 6676 3036 3176 4036 Feedforvvard coefficient 026 

6537 6677 3037 3177 4037 Velocity loop feedforward coefficient 027 

6538 6678 3038 3178 4038 Resewed 028 
6539 6679 3039 3179 4039 Reserved 029 

6540 , . 6680 3040 3180 4040 Velocity loop proportion gain on normal 030 
operation (HIGH) 

6541 6681 3041 3181 4041 Velocity loop proportion gain on normal 031 

operation (LOW) 
6542 6682 3042 3182 4042 Velocity loop proportion gain on orientation 032 

(HIGH) 
6543 6683 3043 3183 4043 Velocity loop proportion gain on orientation 033 

(LOW 
6544 6684 3044 3184 4044 Velocity loop proportion gain on servo mode 034 

(HIGH) 
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3. USE 

)ower Series 0 Series 0 Series 15 Series Series Contents Internal 
Mate first * second first 15l-T 16 data 

spindle spindle spindle second number 
side side side spindle side 

3045 6545 6685 3045 3185 4045 Velocity loop proportion gain on servo mode 035 

(LOW) 
3046 6546 6686 3046 3186 4046 Velocity loop proportion gain in Cs contouring 036 

’ 
control (HIGH) 

3047 6547 6687 3047 3187 4047 Velocity loop proportion gain in Cs contouring 037 
control (LOW) 

3048 6548 6688 3048 3188 4048 Velocity loop integral on normal operation 038 
(HIGH) 

3049 6549 6689 3049 3189 4049 Velocity loop integral on normal operation (LOW) 039 

3050 6550 6690 3050 3190 4050 Velocity loop integral gain on orientation (HIGH) 040 
3051 6551 6691 3051 3191 4051 Velocity loop integral gain on orientation (LOW) 041 
3052 6552 6692 3052 3192 4052 Velocity loop integral gain on servo mode (HIGH) 042 
3053 6553 6693 3053 3193 4053 Velocity loop integral gain on servo mode (LOW) 043 
3054 6554 6694 3054 3194 4054 Velocity loop integral gain in Cs contouring control 044 

(HIGH) 
3055 6555 6695 3055 3195 4055 Velocity loop integral gain in Cs contouring control 045 

3056 6556 6696 3056 3196 4056 (LOW) 
3057 6557 6697 3057 3197 4057 Gear ratio (HIGH) 046 
3058 6558 6698 3058 3198 4058 Gear ratio (MEDIUM HIGH) 047. 

3059 6559 6699 3059 3199 4059 Gear ratio (MEDIUM LOW) 048 
Gear ratio (LOW) 049 

3060 6560 . 6700 3060 3200 4060 Position gain on orientation (HIGH) 050 
3061 6561 6701 3061 3201 4061 Position gain on orientation (MEDIUM HIGH) 051 
3062 6562 6702 3062 3202 4062 Position gain on orientation (MEDIUM LOW) 052 
3063 6563 6703 3063 3203 4063 Position gain on orientation (LOW) 053 
3064 6564 6704 3064 3204 4064 Modification rate of position gain on orientation 054 

completion 
3065 6565 6705 .3065 3205 4065 Position gain on sewo mode (HIGH) 055 
3066 6566 6706 3066 3206 4066 Position gain on sewo mode (MEDIUM HIGH) 056 
3067 6567 6707 3067 3207 4067 Position gain on servo mode (MEDIUM LOW) 057 
3068 6568 6708 3068 3208 4068 Position gain on servo mode (LOW) 058 
3069 6569 6709 3069 3209 4069 Position gain in Cs contouring control (HIGH) 059 

3070 6570 6710 3070 3210 4070 Position gain in Cs contouring control (MEDIUM 960 
HIGH) 

’ 3071 6571 6711 3071 3211 4071 Position gain in Cs contouring control (MEDIUM 061 
LOW) 

3072 6572 6712 3072 3212 4072 Position gain in Cs contouring control (LOW) 062 
3073 6573 6713 3073 3213 4073 Grid shift amount in sewo mode 063 
3074 6574 6714 3074 3214 4074 Origin return speed when Cs contouring/servo 064 

mode 
3075 6575 6715 3075 3215 4075 Orientation completion signal detection 065 
3076 6576 6716 3076 3216 4076 Motor speed limit value on orientation 066 
3077 6577 6717 3077 3217 4077 Orientation stop position shift value 067 
3078 6578 6718 3078 3218 . 4078 MS signal constant 068 
3079 6579 6719 3079 3219 4079 MS signal gain adjustment 069 

3080 6580 6720 3080 3220 4080 Limitation of regenerative power 070 
3081 6581 6721 3081 3221 4081 Delay time until the motor is cut off power 071 
3082 6582 6722 3082 3222 4082 Time setting during acceleration/deceleration 172 
3083 6583 6723 3083 3223 4083 Motor voltage setting on normal rotation 073 
3084 6584 6724 3084 3224 4084 Motor voltage setting on orientation 074 

3085 6585 6725 3085 3225 
3086 6586 6726 3086 3226 
3087 6587 6727 3087 3227 
3088 6588 6728 3088 3228 

3089 6589 6729 3089 3229 

4085 Motor voltage setting on servo mode 075 
4086 Motor voltage setting in Cs contouring control 076 
4087 Cverspeed level 077 
4088 Velocity error excess detecting level on motor 078 

restriction 
4089 Velocity error excess detecting level on motor 079 

rotation 
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3. USE 

‘ower Series 0 Series 0 Series 15 Series Series Contents Internal 
Mate first second first 15-f-r 16 data 

spindle spindle spindle second number 
side side side spindle side 

3090 6590 6730 3090 3230 4090 Overload detecting level 080 
3091 6591 6731 3091 3231 4091 Reduction rate of position gain in returning to 081 

reference point on servo mode 
3092 6592 6732 3092 3232 4.092 Reduction rate of position gain in Cs contouring 082 

control reference point return 
3093 6593 6733 3093 3233 4093 Estimating constant of acceleration 083 
3094 6594 6734 3094 3234 4094 Constant of the torque disturbance compensating 084 

3095 6595 6735 3095 3235 4095 Adjustment of speed meter output voltage 085 
3096 6596 6736 3096 3236 4096 Adjustment of load meter output voltage 086 
3097 6597 6737 3097 3237 4097 Spindle speed feedback gain 087 
3098 6598 6738 3098 3238 4098 Maximum speed of position coder 1 revolution 088 

signal detection 
3099 6599 6739 3099 3239 4099 Delay time for motor magnetization 089 

3100 6600 6740 3100 3240 4100 Base speed of motor output specifications 090 
3101 6601 6741 3101 3241 4101 Limit value for motor output specifications 091 
3102 6602 6742 3102 3242 4102 Base speed 092 
3103 6603 6743 3103 3243 4103 Magnetic flux down start speed 093 
3104 6604 6744 3104 3244 4104 Current loop proportion gain on normal operation 094 

3105 

3106 
3107 
3108 
3109 

3110 
3111 

3112 
3113 
3114 

6605 6745 3105 3245 4105 Current loop proportion gain in Cs contouring 095 
control 

6606 - 6746 3106 3246 4106 Current loop integral gain on normal operation 096 
6607 6747 3107 3247 4107 Current loop integral gain in Cs contouring control 097 
6608 6748 3108 3248 4108 Current loop integral gain zero point 098 
6609 6749 3109 3249 4109 Current loop proportion gain speed coefficient 099 

6610 6750 3110 3250 4110 Current conversion constant 100 
6611 6751 .3111 3251 4111 Secondary current coefficient for excitation 101 

current 
6612 6752 3112 3252 4112 Current prediction constant 102 
6613 6753 3113 3253 4113 Slip constant 103 
6614 6754 3114 3254 4114 Slip compensation constant of high-speed rotation 104 

3115 

3116 
3117 

3118 

3119 

6615 6755 3115 3255 4115 Motor applied voltage compensation constant by 105 
. dead time 

’ 6616 6756 3116 3256 4116 Electromotive voltage compensation coefficient 106 
6617 6757. 3117 3257 4117 Electromotive voltage phase compensation 107 

constant 
6618 6758 . 3118 3258 4118 Electromotive voltage compensation speed 108 

coefficient 
6619 6759 3119 3259 4119 Time constant of voltage filter for electromotive 109 

voltage 
. 

3120 6620 6760 3120 3260 4120 Dead time compensation data 110 
3121 6621 6761 3121 3261 4121 Time constant of torque change 111 
3122 6622 6762 3122 3262 4122 Speed detection filter time constant 112 
3123 6623 6763 3123 3263 4123 Overtead detecting time 113 
3124 6624 6764 3124 3264 4124 114 

3125 6625 6765 3125 3265 4125 Timer setting for automatic operation 115 
3126 6626 6766 3126 3266 4126 Velocity command on automatic operation 116 
3127 6627 6767 3127 3267 4127 Load meter display value on maximum output 117 
3128 6628 6768 3128 3268 4128 Maximum output limit zero point 118 
3129 6629 6769 3129 3269 4129 Secondary electrical current coefficient on rigid 119 

tap 
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3. USE 

Power 
Mate 

Series 0 Series 0 Series 15 Series 
first second first 15TT 

spindle spindle spindle second 
side side side spindle side 

3130 6630 6770 3130 3270 4130 

3131 6631 6771 3131 3271 4131 

3132 6632 6772 3132 3272 4132 
3133 6633 6773 3133 3273 4133 
3134 6634 6774 3134 3274 4134 
3135 6635 6775 3135 3275 4135 

Series 
16 

Contents 

Electromagnetic voltage phase compensation 
constant on deceleration 
Speed detection filter time constant (on Cs 
contouring control) 
V-phase current conversion constant 
Motor model code 

Grid shift value on Cs contouring control 

Internal 
data 

number 

120 

121 

122 
123 

124,125 
126,127 
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XIII. TROUBLESHOOTING 
(SERIAL INTERFACE SERIES) 



1. TROUBLESHOOTING (SERIAL INTERFACE SERIES) 

1 l TROUBLESHOOTING (SERIAL INTERFACE SERIES) 

Perform troubleshooting, referring to each item in Table 1 according to the trouble conditions. 

Table 1 Sort of trouble condition 

I Item I . Trouble conditions I 

I 1 
-1 

Power voltage check I 

I 2 I Power ON indicator lamp PIL does not light. I 

3 Alarm (AL-[-IT]) is displayed on the PCB. 

4 Motor rotation is not as specified. 

I 5 I Motor does not rotate. I 

I 6 I Vibrations and noises are noticeable during rotation. I 

I 7 I An abnormal noise is produced from motor during deceleration. I 

I 8 I Motor speed overshoots or hunting occurs. I 
I 9 I Cutting power drop . 

I 10 I Acceleration/deceleration time is longer than specified. I 

I 11 I Status error has been displayed on the PCB. I 
1.1 Power Voltage Check 

Check AC power voltage and DC power voltage on the spindle control PCB. Test points and stan- 

dard values are as specified in Table 1 .I. 

Table 1.1 Power voltage check 

Item Check procedure 

AC power voltage check Check at INPUT terminals R, S, T, G 

DC power voltage check on the 
spindle control PCB Voltage Test points Standard value 

+24V +24V -0V About 23 V t 4% 

+15 v +15v -0v +15v t4% 

+5 v (*l) +5v -0v +5v 22% 

-15 v -15v -0v -15v 24% 
, 

*l) Power supply voltage + 5 V must be adjusted using RV (for models 30s and 40s). 

The power supply voltages have been adjusted at the FANUC factory. Do not change them. 
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1. TROUBLESHOOTING (SERIAL INTERFACE SERIES) 

Test points 

Al 6B-2201-0440 

OV + 24V + 15V -15V + 5V Dummy 

ST2 

II 

cl 
ST1 

C II N 
12 

C 

~ 

N 
14 

nn 

s2 s3 

llcl 

C 

TB 

CN13 CNllA CNllB 
1 /BOTTOM 1 

1.2 Verification of ROM Series and ROM Version 

After power is turned ON, “fllnml” (where “a” represents a blank) appears in the PCB dis- 

play. Approximately 1 second later the display changes to “1 O-02”, and finally to "SU-01 “, which 

flashes. Verify the ROM series and ROM version using the second displayed message, as shown 

beiow . 

"10 - 02" v- 

Lower 2 digits of ROM Version 
ROM series. 

Ex: If series 
\ 

Version Version A Version B l l l 

is 9A10, I 

“IO” is Display 01 02 l -• 

displayed. 
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1. TROUBLESHOOTlNG (SERIAL INTERFACE SERIES) 

1.3 When the Power-on Lamp PIL does not Light 

Table 1.3 Check procedure and remedy 

ltem 

1 

Causes Check Remedy 

AC power is not supplied. Check it at power input 
terminals R, S, T. 

2 Fuse FUR, FUS, or FUT Check the fuses. Replace fuse FUR, FUS, 
(models 1s to 26s) or fuse or FUT (models IS to 265) 
F4a or F4b (models 30s or fuse F4a or F4b (models 
and 40s) is blown. 30s and 40s) with a new 

one. 

. 3 Fuse Fl (models 1s to Check if alarm indications Check whether the cables 
26s) or fuse AFl, AF2, or of fuses Fl, F2, F3 appear. for the pulse generator and 
AF3 (models 30s and 40s) the position coder are 
is blown. short-circuited. 

Replace fuse Fl (models 
1s to 26s) or fuse AFl, 
AF2, or AF3 (models 30s 
and 40s) with a new one. 
If the fuse blows again 
after replacement, replace 
the PC board with a new 
one. 

4 On the PC board, Check whether the groove Insert connectors correctly. 
connectors CN4 to CN6 of the connector guide 
(models 1s to 26s) or shows on the surface of 
connectors CN4 to CN7 the connector on the PC 
(models 30s and 40s) are board. 
not inserted correctly. 

5 19A and 19B are not Check the voltages Replace the transformer 
output because of a failure between check pins l9A with a new one. 
with transformer TF (for and CT and between 
models 30s and 40s). check pins 19B and CT. 

If both voltages are 
approximately 19 V, 19A 

. and l9B are normal. 

6 PCB power circuit is 
defective. 

Lamp PlL is lit by + 5 V. 
Check power voltage 
according to Table 1 .l. 

Replace PCB. 
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1. TROUBLESHOOTING (SERIAL INTERFACE SERIES) 

1.4 When an Alarm is Indicated 

Alarm on AC spindle motor and servo unit are indicated on five digits of seven-segment on the 

spindle control PCB. Correspondence between seven-segment indications and alarm signals is 

shown in Table 1.4. 

Table 1.4 Alarm 

Alarm No. Meanings Contents Remedy 

“A” display Program ROM Detects that control Mount the regulation 
abnormality (not mounted) program is not starting up. program ROM. 

(When not mounted) 

AL-01 Motor overheated Detects that the internal 
motor temperature has 
exceeded the 
specification. 

Check the load. 
Cool down the motor and 
reset the alarm. 

AL-02 Speed deviation 
excessive 

Detects that the motor Check the load. 
speed has greatly slipped Reset the alarm. 
from the commanded 
speed. 

AL-03 - The fuse of the DC link Detects that fuse F4 of Check that the power 
circuit is blown. the DC link circuit is transistor is normal. 

blown (for models 30s Replace the fuse with a 
and 40s). new one. 

AL-04 The input fuse is blown, Detects that one of input Replace the fuse with a 
or the input power supply fuses F1 to F3 is blown, new one, check whether 
is in the open phase. that a momentary power the power supply 

failure occurred (for regenerative circuit 
models 30s and 4OS), or operates normally, and 
that the input power check whether the input 
supply is in the open power supply is in the 
phase. open phase. 

AL-05 The fuse of the control Detects that fuse AF2 or Check whether the control 
power supply circuit is AF3 of the control power power supply is short- 
blown. supply circuit is blown (for circuited, and replace the 

models 30s and 40s). fuse with a new one. 

AL-07 Excessive speed . Detects that the motor Reset the alarm. 
has exceeded 115% of its 
rated number of rotations. 

AL-08 The input voltage is too 
high. 

Detects that the selector Set the selector switch to 
switch is set to 200 VAC the 230 VAC position. 
when the input voltage is 
230 VAC or higher (for 
models 30s and 40s) 

AL-09 Excess load in the main 
circuit section. . 

Detects that the 
temperature of the 
radiator for the power 
transistor cooling has 
risen abnormally. 

Cool down the radiator 
and reset the alarm. 

13-4 



1. TROUBLESHOOTING (SERIAL INTERFACE SERIES) 

Alarm No. Meanings - Contents Remedy 

AL-1 0 Low voltage of input Detects that the input Remove the cause and 
electric power electrical power voltage reset the alarm. 

has declined. 

AL-I 1 

AL-1 2 

Excess voltage in DC link Detects that the direct Remove the cause and 
section current electric power reset the alarm. 

voltage in the power 
circuit section has risen 
abnormally. . 

Excess current in DC link Detects that excess Remove the cause and 
section current flowed in the reset the alarm. 

direct current section of 
the power circuit. 

AL-I 3 CPU internal data memory Detects an abnormality in Remove the cause and 
abnormality the CPU internal data reset the alarm. 

memory. Check only 
when turning on the 
electric power. 

AL-1 5 Spindle/output switching 
. alarm 

Detects that the sequence Check the sequence. 
of spindle/output switching 
is incorrect. 

AL-1 6 RAM error Detects an error in the Remove the cause and 
RAM for external data. reset the alarm. 
Check only when turning 
on the electric power. 

AL-1 8 Program ROM sum check Detects an abnormality of Remove the cause and 
abnormality program ROM data. reset the alarm. 

Check only when turning 
on the electric power. 

AL-1 9 U-phase current detection Detects that the offset of Remove the cause and 
circuit offset excessive the U-phase current reset the alarm. 

detection circuit is 
excessive. 
Check only when turning 
on the electric power. 

AL-20 V-phase current detection Detects that the offset of Remove the cause and 
circuit offset ekcessive the V-phase current reset the alarm. 

detection circuit is 
excessive. 
Check only when turning 
on the electric power. 

AL-24 Serial transmission data 
abnormality 

Detects an abnormality in Remove the cause and 
the serial transmission reset the alarm. 
data. (NC electric power 
OFF etc.) 

AL-25 Serial data transmission 
stopped 

Detects that the serial 
data transmission has 
stopped. 

Remove the cause and 
reset the alarm. 
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1. TROUBLESHOOTING (SERIAL INTERFACE SERIES) 

Alarm No. Meanings Contents Remedy 

AL-26 Cs contour control speed Detects an abnormality in Remove the cause and 
detection signal the Cs contour control reset the alarm. 
disconnection speed detection signal 

(90000p). (Cable not 
connected, signal 
adjustment failure, etc.) 

AL-27 Position coder signal 
disconnection 

Detects an abnormality in Remove the cause and 
the position coder signal reset the alarm. 
(Cable not connected, 
parameter miss setting, 
etc.) 

AL-28 Cs contour control 
position detection signal 
disconnection 

Detects an abnormality in Remove the cause and 
the Cs contour control reset the alarm. 
position detection signal 
(90000p). (Cable not 
connected, signal 
adjustment failure, etc.) 

AL-29 Short time excessive load Detects that an excessive Remove the cause and 
load has been impressed reset the alarm. 
continuously for a certain 
time. (Restraining the 
motor shaft when 
positioning etc.) 

AL-30 Input circuit excess 
current 

Detects excess current 
has flowed in the input 
circuit. 

Remove the cause and 
reset the alarm. 

AL-31 Speed detection signal 
disconnection motor 
restraint 

Detects that motor cannot Remove the cause and 
rotate at commanded reset the alarm. 
speed (Very low speeds 
or stopped). (Check on 
the cable for the speed 
detection signal.) 

AL-32 Serial data transmission 
LSI internal RAM 
abnormality 

Detects an abnormality in Remove the cause and 
the serial data reset the alarm. 
transmission LSI internal 
RAM. Check only when 
turning on the electric 
power. 

AL-33 DC link section charging 
insufficient 

. 

Detects that the direct Remove the cause and 
current electric power reset the alarm. 
voltage of the power 
circuit section was not 
adequately charged when 
the amplifier internal 
electro-magnetic I 
contactor is ON. (Out of 
phase, charge resistance 
defective, etc.) 
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’ 1. TROUBLESHOOTING (SERIAL INTERFACE SERIES) 

Alarm No. Meanings Contents Remedy 

AL-34 Parameter data setting Detects that the Set the correct data. 
exceeded permissible parameter data has been 

. value. set exceeding the 
permissible value. 

AL-35 Gear ratio setting data 
excessive 

Detects that the gear ratio Set the correct data. 
data has been set 
exceeding the permissible 
value. 

AL-36 

AL-37 

Excessive position 
deviation 

Erroneous setting of the 
parameter for the speed 
detector 

Detects that the error Remove the cause and 
counter has overflowed. reset the alarm. 

Detects that the Set correct data in the 
parameter for specifying parameter. 
the number of pulses for 
the speed detector is - 
incorrectly set. 

AL-39 Error in detecting the one- Detects that the one- Adjust the signal, and 
rotation signal for Cs rotation signal is not check whether the cable 
contour control received correctly at Cs is shielded properly. 

contour controlling. 

AL-40 The one-rotation signal for Detects that the one- Adjust the one-rotation 
Cs contour control is not rotation signal is not signal. 
detected. issued during Cs contour 

control. 

AL-41 Error in detecting the one- Detects that the one- When the error occurs in 
rotation signal for the rotation signal for the the signal conversion 
position coder position coder is not circuit, adjust the one- 

received correctly. rotation signal. 
In other cases, check 
whether the cable is 
shielded properly. 

AL-42 

AL-45 

The one-rotation signal for Detects that the one- When the error occurs in 
the position coder is not rotation signal for the - the signal conversion 
detected. position coder is not circuit, adjust the one- 

issued. rotation signal. 

Disconnection of the ’ Detects that the position Check that the position 
position coder signal for coder signal of the main coder signal of the main 
the differential speed spindle to be used in the spindle is connected to 
mode differential speed mode is connector CN12. 

not connected 
(disconnection). 

AL46 Error in detecting the one- Detects that the one- When the error occurs in 
rotation signal for the rotation signal for the the signal conversion 
position coder during the position coder is not circuit, adjust the one- 
threading operation received correctly during rotation signal. 

the threading operation. In other cases, check 
whether the cable is 
shielded properly. 
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1. TROUBLESHOOTING (SERIAL INTERFACE SERIES) 

Alarm No. Meanings Contents Remedy 

AL-47 Error in the positionUcoder Detects that the position When the error occurs in 
signal coder signal is not the signal conversion 

counted correctly. circuit, adjust the one- 
rotation signal. 
In other cases, check 
whether the cable is 
shielded properly. 

AL-48 

AL-49 

Error in the one-rotation 
signal for the position 
coder 

Converted differential 
value is excessive 

Detects that the one- When the error occurs in 
rotation signal for the the signal conversion 
position coder is turned circuit, adjust the one- 
off. rotation signal. 

The remote spindle speed Calculate the differential 
converted to the local one speed by multiplying the 
exceeds the allowable remote spindle speed by 
maximum value in the the gear ratio. Check 
differential mode. whether the calculated 

speed exceeds the 
maximum speed of the 
motor. 

I 
AL-50 * Value of the speed The calculated value of Calculate the motor speed 

command in spindle the spindle command in by multiplying the value of 
synchronous control is spindle synchronous the spindle speed 
excessive control exceeds the command by the gear 

allowable maximum value. ratio. Check whether the 
calculated value exceeds 
the maximum speed of 
the motor. 

AL-5 1 Low voltage at the DC link The DC voltage of the Remove the cause of the 
power circuit is error and reset the alarm. 
insufficient. 
(Due to instantaneous 
power failure, defective 
electromagnetic contactor, 
etc.) 

AL-52 ITP signal failure I The synchronization Remove the cause of the 
signal (ITP signal) with the error and reset the alarm. 
CNC unit is not correct. 
(ITP signal stop, etc.) 

AL-53 ITP signal failure II The synchronization Remove the cause of the 
signal (ITP signal) with the error and reset the alarm. 
CNC unit is not correct. 
(ITP signal stop, etc.) 

AL-54 Overload current alarm An excessive current has Check whether the 
been applied to the motor overload operation is 

’ for a long time. executed or whether 
acceleration/deceleration 
is executed frequently. 
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1. TROUBLESHOOTING (SERIAL INTERFACE SERIES) 

Alarm No. Meanings Contents Remedy 

AL-55 Power line failure in The switching request Check the operation of 
spindle/output switching signal does not agree with the electromagnetic 

the power-line status contactor for switching the 
check signal. power line. Check 

whether the power-line 
status check signal is 
processed normally. 

(1) Alarm “A” indication 

II ROM failure 

No. 

I 

Cause I Item to check s I Action to be taken 

No control ROM is Check whether the ROM is inserted Correctly mount the 
mounted. correctly in the socket, .whether the control ROM. 
Alternatively, the leads are not bent, and whether the 
control ROM is not contact is good. 
mounted correctly. 

Defective control 
ROM 

Check the ROM series. (The series Replace it with a 
name is indicated on the ROM correct one. 
package and displayed for one second 
when the power is turned on.) 

Wrong control ROM Check the series name of the control Replace it with the 
(low access speed) ROM (indicated on the package). correct one. 

Defective control Replace the control circuit and check Replace the control 
circuit the operation. circuit. 

(2) AL-01 : Motor overheats 

1 AL-01 1 Motor overheat 

No. Cause Item to check Action to be taken 

1 Defective fan motor Check whether the fan motor is Replace the fan 
in the motor rotating. motor. 

2 Overload operation Check the cutting conditions and the Examine the cutting 
wear of each tool. Use a load meter conditions and each 
to check the load during cutting. tool. 

3 Motor cooling Check whether the motor cooling Clean the cooling 
system is dirty system is dirty. system with cleaner 

or a jet of air. 

4 Disconnection or Check the connection of the signal Correctly connect 
insufficient contact line. the signal line. 
of the motor 
overheat signal line 
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Alarm No. 02 

1 AL-02 1 Speed varies from the command value. 

Item Causes Check Remedy 

1 Overload operation Check it using a load Re-examine cutting 
(Overload) meter. conditions and tools. 

2 Transistor module is Transistor collector-emitter Replace transistor module. 
defective. is open. 

3 Blown or poor connection Check fuses F4A-F4M for Connect fuses securely, 
of the driver protective blown or missing. and replace blown fuses, if 
fuse on PCB any. 
(Disconnection, poor 
contact, etc.) 

4 Speed feedback signal is Check the speed feedback Check the motor speed 
defective. signal level. (Note) detector or signal cable. 

5 Wiring failure Check if connection cables 
(Disconnection, poor are normally connected. 
contact, etc.) 

Note) Speed feedback signal check 

Observe the speed feedback signal using an oscilloscope under the rotation command off (motor stop, drive 

power off) condition after turning on the power supply. Observe it at the following check terminals, while slowly 

turning the motor by hand. 
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1. TROUBLESHOOTING (SERIAL INTERFACE SERIES) 

Test points 

PA-OV 

. 

Normal waveforms 

Vp-p = 0.36 to 05 V 

Approx. 2.5 V 

PB-OV 

RA-OV 

RB-OV 

PAP-OV 
PAP-OV 

(CW rotation) 

ov t ___ P- 

Same as shown above 

DC 2.5 V ? 0.2 V 

Same as shown above 

ON OFF 

PAP . 

ov 

PBP 

& \ 

ON OFF 

4. 5v 

V 
A . 

ov 

0. 4v 

Check that the ON/OFF duty is 50%. 
(PAP and PBP signals are inverted in CCW direction.) 

(4) Alarm No. 03 

pGq The fuse in the DC link is blown. 

The fuse (F4) in the-DC link circuit is blown. The transistor module may also be faulty. 
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1. TROUBLESHOOTING (SERIAL INTERFACE SERIES) 

(5) 

(6) Alarm No. 05 

Alarm No. 04 

)AL-041 The input fuse is blown or the input power supply is in the open phase. 

Item Causes Check Remedy 

1 The impedance of the AC Alarm 04 goes on only Replace the power supply 
power supply goes too during deceleration from with one having a lower 
high. high speed. impedance. 
Example) When two Alarm 04 may also go on Looseness of the 

transformers when none of fuses Fl to connection of the input 
are connected F3 are blown. cable 
in series or a Example) Open-phase 
variable auto- caused by 
transformer is insufficient 
connected thread 

fastening 

2 Defective transistor module Replace the transistor 
module and fuse with new 
ones. 

3 Defective diode module or Disconnect diode modules Replace defective parts 
thyristor module DMI to DM3 and thyristor and fuses with new ones. 

modules SMl to SM3, and 
check that connection 
between pins A and K is 
normal using a multimeter. 
(Defective parts are often 
short-circuited.) 

4 Defective surge absorber Check surge absorbers 21 Replace defective parts 
or capacitor to 23 and capacitors C4 to and fuses with new ones. 

C6 . 

5 When the input fuse is not Check whether the If not, replace the PC 
blown condition fails under item I board with a new one. 

above. 

pq The fuse of the control power supply circuit is blown. 

Item 1 Causes Check Remedy 
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(7) 

(8) 

(9) 

AL-07 : Excessive speed I 

pq Excessive speed (digital detection) 

No. Causes Item to check Action to be taken 

I Incorrect parameter (No. Check whether the number Correct the parameter. 
6511) for specifying the of velocity feedback pulses 
number of velocity agrees with the parameter. 
feedback pulses 

* . 

Alarm No. 08 

PAL_08 The input voltage is too high. 

Item Causes Check Remedy 

I The AC supply voltage Check the supply voltage. 
exceeds the rated voltage 
by 10% or more. 

2 The toggle switch for Check the supply voltage. Change the setting of the 
setting the voltage is set switch from 200 V to 
incorrectly. 230 V. 

0 

Alarm No. 09 

PAL_09 Heat sink is overheated. 

Item Causes Check Remedy 

1 Cooling fan is defective. Check if fan is rotating. Replace fan. 
1 

2 Overload operation Check load by using a load Re-examine the cutting 
meter. condition. 

3 Dusty and dirty Clean using compressed 
air or vacuum cleaner. 

(IO) Alarm No. IO 

1 AL-1 0 ] Input power voltage drops. 

This alarm indicates abnormally low AC power voltage ( - 15% or less). 

This alarm may be generated even during momentary power failures. 
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(11) Alarm No. 11 

Overvoltage of DC link circuit 

(Regenerative circuit is faulty . . . Regeneration failure) 

Item 1 Causes I Check Remedy 

1 High power impedance Examine AC power 
specification. 

2 1 PCB is defective . I I Replace PCB. 

3 Defective transistor module Replace transistor module. 
(TMl) 

(12) Alarm No. 12 

1 AL-12 1 Overcurrent flows to DC link circuit 

Item 1 Causes Check Remedy 

1 Output terminals or internal Check connections. 
ciicuit of motor is shorted. 

2 Transistor module is Check the transistor Replace transistor module. 
defective. module. 

3 1 PCB is defective. I I Replace PCB. 

(13) Alarm No. 13 

(AL_13 CPU inter data memory alarm 

Replace PCB. 

(14) Alarm No. 16 

Ram fault 

1 Item 1 Causes Check Remedy 

1 I I External data memory Replace memory (RAM). 
(RAM) defective 

I 2 I PCB defective I_ --I ~~- Replace PCB. I 

(15) Alarm No. 18 

Item ( Causes Check Remedy 

1 ’ Program memory data Compare data displayed Replace program memory 
(ROM) defective when power is turned ON (ROM). 

with ROM labels. 
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(16) Alarm No.,19 

I No- I Causes Item to check I Action to be taken 

I ’ I Defective A/D converter I I Replace the A/D converter. 

Defective U-phase current 
detection circuit 

Check whether the offset 
voltage at test terminal IU 
is about 2 1OOmV or 
greater at the time the 
power is turned on. ’ 

Replace the PC board. 2 

Check the connector 
connecting the PC board 
and the power ciucuit. 

Secure the connection. Insufficient connection 
between the PC board and 
the power circuit. 

3 

(17) Alarm No. 20 
T- 

No. 

1 

2 

Causes Item to check Action to be taken 

Defective V-phase current ’ 
detection circuit 

Check whether the offset 
voltage at test terminal IV 
is about & 1OOmV or 
greater at the time the 
power is turned on. 

Replace the PC board. 

Insufficient connection 
between the PC board and 
the power circuit 

Check the connector 
connecting the PC board 
and the power circuit 

Secure the connection. 

(18) Alarm No. 24 

Causes Check 

Check’that CNC power is 
Off. 

Remedy Item 

1 CNC power supply is OFF. Turn CNC power ON. 

2 Defective optical cable for 
serial data transmission 

Check that optical cable is 
fitted securely to the 
connector. Check that the 
cable is not broken. Check 
that transmission/reception 
surfaces of the cable are 
clean. 

Connect securely. 
Replace optical cable. 
Clean optical cable 
transmission/reception 
surfaces. 

3 Defective data transmission 
/reception elements in LSI 
used in serial data 
transmission 

Replace LSI. 
Replace PCB. 

(I 9) Alarm No. 25 

CF. Alarm No. 24 
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(20) Alarm No. 26 

1 Item 1 Causes 

1 Signal level of spindle 
motor for Cs axis control is 
defective. 

2 Signal line of spindle motor Check that signal cable is 
for Cs axis control is connected securely to 
defective. connector. 

3 I I Defective detector circuit 
for Cs axis control 

4 Incorrect parameter setting 

(21) Alarm Nd. 27 

1 Item 1 Causes 

1 Position coder signal line 
defective ’ . 

2 Incorrect parameter setting 

Check Remedy 

Check the signal level, and if necessary adjust to the 
normal level using the variable resistor for signal level 
adjustment in the preamp. 

Check that signal cable is 
not broken. 

Check that the parameter 
setting does not indicate 
that the Cs axis control 
detector is used when 
actually it is not. 

Check 

Check that signal cable is 
connected securely to 
connector. 
Check that signal cable is 
not broken. 

Check that the parameter 
setting does not indicate 
that the position coder 
signal is used when 
actually it is not. 

Connect signal cable 
securely. 
Replace signal cable. 

Replace detector circuit. 

Series 15: 
3001-BIT5 = 0 
Series 0: 
6501-BIT5 = 0 
Series 16: 
4001-BIT5 = 0 

Remedy 

Connect signal cable 
securely. 
Replace signal cable. 

Series 15: 
300%BIT2 = 0 
Series 0: 
65010BIT2 = 0 
Series 16: 
4001-BIT2 = 0 
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(22) Alarm No. 28 

v 

item 

1 

2 

3 

Causes I Check Remedy 

Signal level of spindle Check the signal level, and if necessary adjust to the 
detector for Cs axis control normal level using the variable resistor for signal level 
is defective. adjustment in the preamp. 

Signal line of spindle Check that signal cable is Connect signal cable 
detector for Cs axis control connected securely to securely. 
is defective. connector. Replace signal cable. 

Check that signal cable is 
not broken. 

Defective detector circuit 
for Cs axis control 

Replace detector circuit. 

(23) Alarm No. 29 

Item 

1 

Causes 

Overloaded operation 
(Overload) 

Check Remedy 

Use loadmeter to check Re-examine cutting 
that a load close to the conditions and tools. 
load resistance limit is not 
imposed continuously for 
30 seconds or more. , 

(24) Alarm No. 30 

1 item 1 Causes Check Remedy 

1 Defective of power Check power transistor. 
transistor used for power . 

Replace power transistor. 

2 Defective of power 
regeneration circuit 

Replace PCB. 

(25) Alarm No. 31 

item 1 Causes Check Remedy 

1 Motor constrained Check that nothing is 
preventing the motor from 
accelerating. 

Remove cause. 

2 Defective motor speed 
reversion signal 

Check signal waveform. 
(Cf. section dealing with 
Alarm No. 2) 

Remove cause. 

3 Defective motor speed 
reversion signal cable 

Check that cable is 
connected securely to 
connector. Check that 
cable is not broken. 

Connect cable securely. 
Replace cable. 
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(26) Alarm No. 32 

Item F 1 

Causes Check Remedy 

Defective LSI used in serial 
data transmission 

Replace LSI. Replace 
PCB. 

(27) Alarm No. 33 

Item Causes Check Remedy 

1 Defective relay used in DC Check relevant parts. 
link recharging 
Disconnection of resistor 
used in limiting recharge 
current 

Replace amp. 

For small model 30s and 
earlier models, the 
parameter must be set to 
0. For 30s and 4OS, the 
parameter must be set to 
i. 

2 Incorrect spindle parameter Example: Check bit 0 of 
parameter No. 
3010 of the 
FS15. 

(28) Alarm No. 34 

1 Item 1 Causes Check I Remedy I I 

Incorrect parameter data 
setting 

Check that no data settings Set to within allowabie 
exceed allowable ranges. ranges. 

1 

Note ) With a series 9A50 of ROM edition B or later, the spindle amplifier display alternately indicates 1 AL-34 1 and 

. FF_xxx when alarm AL-34 occurs. XXX is the number of the spindle parameter exceeding the maximum value. 

For the number of the internal spindle data, see the parameter table. 

(29) Alarm No. 35 

Item 1 Causes Check Remedy 

1 Alter to suitable values. Parameter data of gear Check gear ratio and 
ratio and position gain are position gain data. 
too large. 

(30) Alarm No. 37 

Causes Item to check I Action to be taken I 
6511) for specifying the 
number of velocity 
feedback pulses 

whether the number 
of velocity feedback pulses 
agrees with the parameter. 

Correct the parameter. 1 
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(31) Alarm No. 39 

Causes Item to check Action to be taken No. 

1 The detection circuit for Cs 
contour control uses the wrong 
type of data ROM. 
Alternatively, the setting is 
incorrect. 

Check the setting and the 
type of data ROM of the 
detection circuit for Cs 
contour control. 

Replace the ROM with 
the correct type of 
ROM. Correct the 
setting. 

2 The level of the feedback signal 
for Cs contour control is low. 
Alternatively, noise 
accompanies the signal. 

Check the level of the 
feedback signal. Also 
check whether noise is 
observed on the waveform 
of the feedback signal. 

Adjust the feedback 
signal. Check the 
shielding. 

(32) Alarm No. 40 

No. Causes Item to check Action to be taken 

1 The single rotation signal of the 
feedback signals for Cs contour 
control is not generated. 
Alternatively, the offset of the 
single rotation signal is adjusted 
incorrectly. 

Check the single rotation 
signal of the feedback 
signals for Cs contour . 
control. 

Adjust the offset of the 
single rotation signal. 
Check the cable. 

(33) Alarm No. 41 . 

Item to check Action to be taken. No. 

1 

2 

Causes 

Incorrect parameter (No. 6503, 
bits #4, #6, #?) for specifying 
the number of pulses of the 
position coder signal 

The amplitude and offset of the 
position coder feedback signal 
are incorrect. Alternatively, 
noise accompanies the signal. 

Check the parameter and 
the number of pulses of 
the position coder signal. 

Correct the parameter. 

Check the level of the 
feedback signal. 
Check whether noise is 
observed on the wave form 
of the feedback signal. 

Adjust the feedback 
signal, 
Check the shielding. 

(34) Alarm No. 47 

Item to check Action to be taken I No. Causes 

Incorrect parameter (No. 6503, 
bits #4, #6, #7) for specifying 
the number of pulses of the 
position coder signal 

The amplitude and offset of the 
position coder feedback signal 
are incorrect. Alternatively, 
noise accompanies the signal. 

I Check the parameter and 
the number of pulses of 
the position coder signal. 

Correct the parameter. . 

2 Check the level of the 
feedback signal. 
Check whether noise is 
observed on the waveform 
of the feedback signal. 

Adjust the feedback 
signal. 
Check the shielding. 
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1.5 When the Motor does not Rotate or its Rotation is Abnormal 

No . Causes Item to check Action to be taken 

1 Defective phases of motor Alarm lamp lights on Repair phases. 
power line spindle servo unit when 

rotation command is given. 

Alarm lamp does not light. Apply higher speed 
command. 

2 Command signal Check signal cable 
connection failure connection. 

3 Spindle parameter is not Set spindle parameters 
proper. correctly. 

4 Incorrect NC parameter Check the corresponding 
parameter. The correct 
parameters are listed below: 
Series 15 

No. 5613 = 0 
‘No. 5614 = 1000 

Series 0 (T series) 
No. 539 = 0 
No. 516 = 1000 

Series 0 (M series) 
No. 577 = 0 
No. 516 = 1000 

Series 16 
No. 3731 = 0 
No. 3730 = 1000 

For details, refer to 
Appendix 3 in “FANUC AC 
Spindle Motor Specifications 
(B-65042 E/04.) )) 
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1.6 When There is Excessive Vibration or Noise during Rotation 

Item Causes Check Remedy 

1 Motor is defective. Replace motor. 

2 PCB is defective. Idle the motor. To idle the Replace PCB. 
motor, set MPOF to 1 from 
the PMC during rotation. 
Alternatively, set parameter 
No. 3009 (NC: FSX), bit 
#2 to 1 and turn the NC 
power off. The servo unit 
detects alarm AL-24 (data 
error in serial transfer). 
Note) If vibrations and 

noises are reduced 
during idle run as 
compared with 
normal rotation 
time, the control 
circuit is defective. 

Note) To perform idle run contact the MTB to determine if it is possible. Some sequences require brake operation. 

1.7 When the Motor Produces Noise during Deceleration 

During deceleration of the motor, energy is regenerated to the power supply through the 

regenerative control circuit. If the regenerative energy is excessive, the regenerative current limit 

circuit operates to change the motor current waveform, causing an abnormal noise to be produced 

from the motor. 

(1) In such a case, lessen regenerative power control parameter until no abnormal noise is 
produced. Lessening regenerative power control parameter makes the deceleration period 
longer. 
Note) Parameters for controlling the regenerative power 

Power Mate: No. 3080 

Series 0: No. 6580 

Series 15: No. 3080 

Series 16: No. 4080 

(2) When the following parameter is set to 1, the noise may be reduced: 

Power Mate: No. 3019#3 = 1 

Series 0: No. 6519#3 = 1 

Series 15: No. 3019#3 = 1 

Series 16: No. 4019#3 = 1 
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1.8 When Speed Overshooting or Hunting Occurs 

Item 

1 Overshooting 

2 

Causes 

Spindle hunting 

Check 

Increase the value .of the 
parameter for the 
proportional gain of the 
velocity loop. 

Increase the value of the 
parameter for the 
proportional gain of the 
velocity loop. 

Item 

2 

3 

Remedy 

Change the value. 

Change the value. 

Note) Parameter numbers for velocity loop proportional gain data 

Power Mate: No. 3040 and over 

Series 0: No. 6540 and over 

Series 15: No. 3040 and over 

Series 16: No. 4040 and over 

1.9 When the Cutting Force is Poor 

Causes 

ROM is not proper. 

Torque limit command is 
applied. 

Loosened belt 

Check 

Check the ROM according 
to the model code in the 
parameter table of each 
model. 

Check signal. 

Check belt tension. 

Remedy 

Setting parameter after 
check parameter 

Note) Motor model parameter numbers 

Power Mate: No. 3133 

Series 0: No. 6633 

Series 15: No. 3133 

Series 16: No. 4133 

1 .lO When Acceleration/Deceleration Takes a Long Time 

Item Causes Check Remedy 

1 Torque limit command is Check signal. 
applied. 

. 
2 Parameter is not adjusted If regenerative power Readjust regenerative 

correctly. control parameter is set too power control parameter. 
low, the deceleration period 
becomes long. Refer to 
section 1.6. 

1 
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1.11 When Er-CIO is Displayed 

Status error display function 

This displays Er-XX on the display unit on the spindle control PCB when there is an erroneous 

parameter setting or the sequence is inappropriate. When the operation of the spindle motor is 

defective, check the error number on the display unit and remove the error by performing the 

following countermeasures. 

Note 1) Er-XX is not displayed on the NC screen. 

Note 2) Refer to the control input signals and spindle parameters on the next page. 

Display Contents Countermeasure 

Er-01 * Although ESP (there are 2 types: * Confirm the sequence of ESP 
connection signal and PMC + CNC) and and MRDY. 
MRDY (machine ready signal) are not input, 
SFRISRV is input. However, regarding MRDY, 
pay attention to the setting of use/not use 
spindle parameter MRDY. 

Er-02 When the spindle motor and spindle for a 
system with high-resolution magnetic pulse 
cqder are different, the speed of the spindle 
motor detector is set as 128 p/rev. 

Set the spindle motor speed detector 
parameter to 128 p/rev. 

If the setting is kept at other than 128 p/rev, 
even if excitation is attempted, it will not be 
excited. 

Er-03 Although parameter setting with high-resolution Confirm the parameter setting of the 
magnetic pulse coder was not performed, Cs high-resolution magnetic pulse coder. 
contour control command is input. 
In this case, the motor will not be excited. 

Er-04 Although parameter setting for using position Confirm the parameter setting of the 
coder was not performed, commands’for servo position coder. 
mode and synchronous control are input. 
In this case, the motor will not be excited. 

Er-05 

Er-06 

Er-07 

Although option parameter for orientation is not Confirm the parameter setting of 
set, the orientation command (ORCM) is input. orientation. 

Although option parameter for output Confirm the parameter setting for 
switchover is not set, LOW winding is output switching and gravity line 
selected. status signal. 

Although Cs contour control command was Confirm the sequence. 
input, SFRSRV is not input. 

Er-08 Although servo mode control command was 
input, SFWSRV is not input. 

Confirm the sequence. 

Er-09 Although synchronous control command was 
input, SFR/SRV is not input. 

Confirm the sequence. 

Er-10 Although Cs- contour control command was Do not command other modes during 
input, other modes (servo mode, synchronous Cs contour control command. When 
control, orientation) are commanded. moving to other modes, perform after 

releasing the ‘Cs contour control 
command. 
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Display Contents Countermeasure 

Er-11 Although servo mode command was input, ’ Do not command other modes during 
other modes (Cs contour control, synchronous servo mode command. When 
control, orientation) are commanded. moving to other modes, perform after 

releasing the servo mode command. 

Er-12 Although synchronous control command was Do not command other modes during 
input, other modes (Cs contour control, servo synchronous control command. 
mode, orientation) are commanded. .When moving to other modes, 

perform after releasing the 
synchronous control command. 

Er-13 Although orientation command was input, other Do not command other modes during 
modes (Cs contour control, servo mode, orientation command. When moving 
synchronous control) are commanded. to other modes, perform after 

releasing the orientation command. 

Er-14 

Er-I 5 

Er-16 

SFRSRV are simultaneously commanded. Command one or the other. 

Although bit 5 of parameter No. 6500 is set to 1, Check the parameter and control input 

indicating that the differential control function is signal. 

provided, the Cs contour control command is not 
entered. . 

Although bit 5 of parameter No. 6500 is set to 0, Check the parameter and control input 

indicating that the differential control function is not signal. 

provided, the differential mode command, 
DEFMDA, is entered. 

Er-17 Parameter No. 6511, bits #O, #l, #2 concerning the Check the parameter. 

speed detector is incorrect. (The corresponding 
speed detector is not mounted.) 

Er-18 Although bit 2 of parameter No. 6501 is set to 0, Check the parameter and control input 

indicating that the position coder signal is not used, signal. 

the command of spindle orientation by a position 
coder is entered. 

Control input signal PMC -_) CNC 

Series 0 G229 

Series 15 G227 

Series 16 GO70 

. 
MRDYA ORCMA SFRA SRVA 

1 

MRDYA 0: Turns off the magnetic contactor. 

1: Turns on the magnetic contactor. 

ORCMA 0: - 

I: Controls the orientation of the spindle. 

SFRA : Normal rotation command 

SRVA : Reverse rotation command 
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Series 0 G230 

Series 15 G226 

Series 16 GO71 

RCHA RSLA *ESPA 

XESPA 0: Emergency stop 

1: Normal operation 

RSLA 0: Speed range switching request signal (high-speed output characteristics) 

1: Speed range switching request signal (low-speed output characteristics) 

RCHA 0: Power line state confirmation signal (high-speed output characteristics) 

1: Power line state confirmation signal (low-speed output characteristics) 

Contactor signal for ESPl and ESP2 of the The contactor is open: Emergency stop 
“ESPA PC board for spindle The contactor is closed: Normal operation 

control 

Control input signal for Cs contour control or servo mode PMC + CNC 

Series 0 G123 . 

I 

CON (M series) 
I 

COFF ’ 
(T series) 

CON 0: Spindle rotation control mode (turning mode) 

1: Spindle contour control mode (contouring mode) 

COFF 0: Spindle contour control mode (contouring mode) 

1: Spindle rotation control mode (turning mode) 

Series 15 GO67 (first axis) 

GO71 (second axis) 

GO75 (third axis) 

GO79 (fourth axis) 

GO83 (fifth axis) 

GO87 (sixth axis) 

Series 16 GO27 

SCNTRj 
. L 

SCNTRj 0: Spindle rotation control mode (turning mode) 

1: Spindle contour control mode (contouring mode) 
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Control input signal for simultaneous control PMC --j CNC 

Series 0 G146 

Series 16 GO38 

SPPHS 

SPPHS 0: Releases the simultaneous control mode. 

1: Puts the system in the simultaneous control mode. 

Related spindle parameters 

Power Mate 3001 

Series 0 6501 

Series 15 3001 

Series 16 4001 
. 

CAxIS2 CAXISI POSC2 MRDYl 

MRDYI 0: 

1: 

POSC2 0: 

1: 

CAXISI 0: 

1: 

CANS2 0: 

1: 

The MRDYA signal is not used (MRDYA is always 1). 

The MRDYA signal is used. 

The position coder signal is not used. 

The position coder signal is used. 

The high-resolution pulse coder is not used. 

The high-resolution pulse coder is used. 

The position detection signal for the high-resolution pulse coder is not used as the 

speed detection signal (for when the spindle is separated from the spindle motor). 

The position detection signal for the high-resolution pulse coder is also used as the 

speed detection signal (for when the built-in motor is used). 

Power Mate 3011 

Series 0 6511 * 

Series 15 3011 

Series 16 4011 

VDT3 VDT2 VDTl 

VDT3 1 VDT2 1 VDTI 1 Setting of speed detector 

0 0 0 64 p/rev 
0 0 1 128 p/rev 
0 1 0 256 p/rev 
0 1 1 512 p/rev 
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Power Mate 3015 

Series 0 6515 

Series 15 3015 

Series 16 4015 

t 
SPDSW MSORT PCORT 

. 

PCORT 0: The spindle orientation function by the position coder is not provided. 

1: The spindle orientation function by the position coder is provided. 

MSORT 0: The spindle orientation function by the magnetic sensor is not provided. 

1: The spindle orientation function by the magnetic sensor is provided. 

SPDSW 0: The speed range switching function is not provided. 

1: The speed range switching function is provided. 
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1. SERIAL INTERFACE PARAMETERS 

1. SERIAL INTERFACE PARAMETERS 

1.1 Parameters for AC Spindle Servo Unit 

Spindle parameter table (common for all models) 

Parameter signal 

Series 15 Series 0 

3000 6500 

3001 6501 

3002 6502 

3003 6503 

3004 6504 

3005 6505 

3006 6506 

3007 6507 

3008 * 6508 

’ 3009 6509 

3010 6510 

3011 6511. 

Data . Contents 

00000000 Bit parameter 

00000000 Bit parameter 

00000000 Bit parameter 

00000000 Bit parameter 

00000000 Bit parameter 

00000000 Bit parameter 

00000000 Bit parameter - 

00000000 Bit parameter 

00000000 Bit parameter 

00000000 Bit parameter 

00000000 Bit parameter 

According to Bit parameter 
motor model 

3012 6512 

3013 6513 

3014 6514 

3015 6515 

3016 ‘6516 

3017 6517 

3018 6518 

3019 6519 

3020 6520 

3021 6521 

00000000 

According to 
motor model 

00000000 

00000000 

00000000 

00000000 

00000000 . 

00000000 

According to 
motor model 

100 

Bit parameter 

Bit parameter 
. 

Bit parameter 

Bit parameter 

Bit parameter 

Bit parameter 

Bit parameter 

Bit parameter 

Maximum speed 

Maximum speed in Cs contouring control 
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Parameter signal 
Data 

Series 15 Series 0 

3022 6522 150 

3023 6523 30 

3024 6524 75 

3025 6525 50 

3026 6526 83 

3027 6527 95 

3028 6528 0 

3029 6529 100 

3030 6530 0 

3031 6531 0 

3032 6532 0 

3033 6533 0 

3034 6534 0 

3035 6535 0 

3036 6536 0 

3037 6537 0 

3038 6538 0 

3039 6539 0 

3040 ‘6540 IO 

3041 6541 10 

3042 6542 10 

3043 6543 IO ’ 

Contents 

Speed arrival level 

Speed detecting level 

Speed zero detecting level 

Setting of torque limit value 

Load detecting level 1 

Load detecting level 2 

Output limit pattern setting 

Output limit vlaue 

Soft start/stop setting time 

Position coder method orientation stop 
position 

AccelerationliJeceleration time constant at 
spindle synchronization control 

Spindle synchronization speed arrival level 

Shift amount at spindle phase 
synchronization control 

Spindle phase synchronization 
compensation data 

Feedforward coefficient 

. Velocity loop feedforward coefficient 

Reserved 

Reserved 

Velocity loop proportion gain on normal 
operation (HIGH) 

Velocity loop proportion gain on normal 
operation (LOW) 

Velocity loop proportion gain on 
orientation (HIGH) 

Velocity loop proportion gain on 
orientation (LOW) 

14-2 



1. SERIAL INTERFACE PARAMETERS 

Parameter signal 
Data Contents 

Series 15 Series 0 

3044 6544 10 Velocity loop proportion gain on servo 
mode (HIGH) 

3045 6545 10 Velocity loop proportion gain on servo 
mode (LOW) 

3046 6546 30 Velocity loop proportion gain in Cs 
contouring control (HIGH) 

3047 6547 30 Velocity loop proportion gain in Cs 
contouring control (LOW) 

3048 6548 10 Velocity loop integral on normal operation 
(HIGH) 

3049 6549 10 Velocity loop integral on normal operation 

(LOW) 

3050 6550 10 Velocity loop integral gain on orientation 
(HIGH) ’ , 

3051 6551 10 Velocity loop integral gain on orientation 

(LOW) 

3052 6552 10 Velocity loop integral gain on servo mode 
(HIGH) 

3053 6553 10 Velocity loop integral gain on servo mode 

(LOW) 

3054 6554 50 Velocity loop integral gain in Cs 
contouring control (HIGH) 

3055 6555 50 Velocity loop integral gain in Cs 
contouring control (LOW) 

3056 6556 100 Gear ratio (HIGH) 

3057 6557 100 Gear ratio (MEDIUM HIGH) 

’ 3058 6558 100 Gear ratio (MEDIUM LOW) 

3059 6559 100 Gear ratio (LOW) 

3060 6560 1000 Position gain on orientation (HIGH) 

3061 6561 1000 Position gain on orientation (MEDIUM 
HIGH) 

3062 6562 1000 Position gain on orientation (MEDIUM 
LOW) 

3063 6563 1000 Position gain on orientation (LOW) 
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Parameter signal 
Data Contents 

Series 15 Series 0 

3064 6564 100 Modification rate of position gain on 
orientation completion 

3065 6565 1000 

3066 6566 1000 

. Position gain on servo mode (HIGH) 

Position gain on servo mode (MEDIUM 
HIGH) 

3067 6567 

3068 . 6568 

3069 6569 

3070 6570 

3071 6571 

3072 . 6572 

3073 6573 

3074 6574 

3075 6575 

3076 6576 

3077 6577 

3078 6578 

1000 Position gain on servo mode (MEDIUM 
LOW) 

1000 Position gain on servo mode (LOW) 

3000 Position gain in Cs contouring control 
(HIGH) 

3000 Position gain in Cs contouring control 
(MEDIUM HIGH) 

3000 Position gain in Cs contouring control 
(MEDIUM LOW) 

3000 Position gain in Cs contouring control 

(LOW) 

0 Grid shift amount in servo mode 

0 Origin return speed when Cs 
contouring/servo mode 

10 Orientation completion signal detection 

33 Motor speed limit value on orientation 

0 . Orientation stop position shift value 

According to MS signal constant 
sensor installation 

3079 .6579 

3080 6580 

0 

According to 
motor model 

MS signal gain adjustment 

Limitation of regenerative power 

3081 ’ 6581 20 

3082 6582 10 

Delay time until the motor power is cut off 

Time setting during acceleration/ 
deceleration 

3083 6583 According to 
motor model 

Motor voltage setting on normal rotation 
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Parameter signal 
Data Contents 

Series 15 Series 0 

3084 6584 According to Motor voltage setting on orientation 
motor modei 

3085 6585 According to - 
motor model ’ 

Motor voltage setting on servo mode 

3086 6586 According to Motor voltage setting in Cs contouring 
motor model control 

3087 6587 115 , Overspeed level 

3088 6588 75 Velocity error excess detecting level on 
motor restriction 

3089 6589 200 Velocity error excess detecting level on 
motor rotation 

3090 6590 90 

3091 6591 100 

Overload detecting level 

Reduction rate of position gain in 
returning to reference point on servo 
mode 

3092 6592 100 

3093 6593 0 

3094 6594. 0 

Reduction rate of position gain in Cs 
contouring control reference point return 

\ 
Estimating constant of acceleration 

Constant of the torque disturbance 
compensating 

3095 

3096 

3097 

3098 

6595 0 Adjustment of speed meter output voltage 

6596 0 Adjustment of load meter output voltage 

’ 6597 0 Spindle speed feedback gain 

6598 0 Maximum speed of position coder 1 
revolution signal detection 

3099 6599 

3100 6600 

0 

According to 
motor model 

Delay time for motor magnetization 

Base speed of motor output specifications 

3101 6601 - According to Limit value for motor output specifications 
motor model 

3102 6602 According to 
motor model 

Base speed 

3103 6603 According to 
motor model 

Magnetic flux down start speed 
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I. SERIAL INTERFACE PARAMETERS 

Parameter signal 

ieries 15 Series 0 

3104 6604 

3105 6605 

3106 6606 

3107 6607 

3108 6608 

Data 

According to 
motor model 

According to . 
motor model . 

According to 
motor model 

According to 
motor model 

According to 
motor model 

Contents . 

Current loop proportion gain on normal 
operation 

Current loop proportion gain in Cs 
contouring control 

Current loop integral gain on normal 
operation 

Current loop integral gain in Cs contouring 
control 

Current loop integral gain zero point 

3109 6609 

3110 6610 

According to 
motor model 

According to 
motor model 

Current loop proportion gain speed 
coefficient 

Current conversion constant 

3111 6611 

3112 6612 

3113 6613 

According to 
motor model 

According to 
motor model 

According to 
motor model 

Secondary current coefficient for 
excitation current 

Current prediction constant 

Slip constant 

3114 * 6614 

3115 6615 

3116 6616 

3117 ’ 6617 

3118 6618 

3119 6619 

3120 6620 

According to 
motor model 

According to 
motor model 

According to 
motor model 

According to 
motor model 

According to 
motor model 

According to 
motor model 

According to 
motor model 

Slip compensation constant of high-speed 
rotation 

Motor applied voltage compensation 
constant by dead time 

Electromotive voltage compensation 
coefficient 

Electromotive voltage phase 
compensation constant 

Electromotive voltage compensation 
speed coefficient 

Time constant of voltage filter for 
electromotive voltage 

Dead time compensation data 
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1. SERIAL INTERFACE PARAMETERS 

Parameter signal 

Series 15 1 Series 0 

3121 6621 

3122 

3123 

3124 

3125 

3126 . 

3127 

6622 

6623 ’ 

6624 

6625 

6626 

6627 

3128 6628 

3129 6629 

3130 * 6630 

According to 
motor model 

0 

30 

20 

0 

0 

According to 
motor model 

According to 
motor model 

0 

0 

3131 6631 0 

3132 6632 

3133 6633 

3134 6634 

3135 6635 

Data Contents 

0 

According to 
motor model 

0 

0 

Time constant of torque change 

Speed detection filter time constant 

Overlead detecting time 

Timer setting for automatic operation 

Velocity command on automatic operation 

Load meter display value on maximum 
output 

Maximum output limit zero point 

Secondary electrical current coefficient on 
rigid tap 

Electromagnetic voltage phase 
compensation constant on deceleration 

Speed detection filter time constant (on 
Cs contouring control) 

V-phase current conversion constant 

Motor model code ’ 

Grid shift value on Cs contouring control 

1) The parameter data given in this table consists of standard values. It is necessar)! to reset 

according to the machine system. 

Parameters for speed range switching low speed properties 

I Parameter signal 

Series 15 

3280 

3281 

3282 

3283 

Series 0 

6900 

6901 

6902 

6903 

T 
Data 

According to 
motor model 

According to 
motor model 

According to 
motor model 

According to 
motor model 

Contents 

Motor voltage during normal rotation 

Motor voltage on the servo mode 

Base speed of motor output specifications 

Limiting value for motor output 
specifications 
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1. SERIAL INTERFACE PARAMETERS 

Parameter signal 

Series 15 Series 0 

3284 6904 

Data 

According to 
motor model 

Base speed 

Contents 

3285 6905 According to 
motor model ’ 

Magnetic flux down start speed 

3286 6906 

3287 6907 

3288 6908 

According to 
motor model 

According to 
motor model 

According to 
motor model 

Current loop proportion gain on normal 
operation 

Current loop integral gain on normal 
operation 

Current loop integral gain zero point 

3289 6909 

3290 6910 

According to 
motor model 

According to 
motor model 

Current loop proportion gain speed 
coefficient 

Current conversion constant 

3291 . 6911 

3292 6912 

According to 
motor model 

According to 
motor model 

Secondary current coefficient for exciting 
current 

Expected current constant 

3293 6913. According to Slide constant 
motor model 

3294 6914 

3295 6915 

3296 6916 

3297 6917 

3298 6918 

3300 6920 

According to Slide compensation constant of high- 
motor model speed rotation 

According to ’ . Compensation constant for voltage 
motor model imposed on motor dur to dead time 

According to Electromotive voltage compensation 
motor model constant 

According to Electromotive voltage phase 
motor model compensation constant 

According to Electromotive voltage compensation 
motor model speed coefficient 

According to Time constant of change in torque 
motor model 

3301 6921 According to 
motor model 

Maximum output limit zero point 
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1. SERIAL INTERFACE PARAMETERS 

1.2 Table of Parameters for Each Model 

1) 

2) 

When setting automatically the parameters are set corresponding to the model code. (For 

parameters other than these, refer to the “Table of Common Parameters”.) 

When “None” is entered for the model codes corresponding to the models, the parameter data 

is mostly set automatically in agreement with the model codes. 

Change the sections that are different. . 

Applicable ROM version is which automatic setting data is prepared for displayed version and 

subsequence version. 

If the applied ROM version is left blank, it indicates that the model code has yet to be released. 

If the applied ROM version contains a slash, it indicates that, after the model code in the left 

column has been set and the automatic setting data loaded, the data must be partially altered 

before use. 

Reference) Setting of detector is as follows. 

- Motor models 1 S-3s: Set “I 28” 

- Motor models 6S-22S, 8P-50P: Set “256” 

(However “128” is set, in the C contour detector) 
I 
Series 15: No. 3011: “001 

Series 15: No. 3011: “010 

(*OOl) * is option. 

6) When the signal conversion circuit is mounted on the unit, specify the following parameter: 

Power Mate : 3003 - BIT1 = 1 

Series 0 : 6503 - BIT1 = 1 

Series I5 : 3003 - BIT1 = 1 

Series 16 : 4003 - BIT1 = 1 

7) Parameters concerning sensors must be adjusted to the selected sensors. For details of the 

parameters, refer to “FANUC AC Spindle Servo Unit (Serial Interface) Maintenance Manual (B- 

65045E.)” 
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I. SERIAL INTERFACE PARAMETERS 

>ontinuous/30=minute output 0510.75 0.65/l .l 0.75D.5 3.112.2 1.113.7 2.2j3.7 3.715.5 
kW 6000/ 3000/ 30001 15001 15001 15001 llOO/ 
3asejmaximum speed (rpm) 3000 8000 12000 15000 8000 8000 10000 

Model code None 23 None 15 16 17 19 

Parameter number B0.3 80.5 BO.5 Bl B1.5 82 86 

PM OC 15 16 L127 L113 L128 L127 L130 L120 Ll51 

3006 6506 3006 4006 00010000 00010000 00010000 00000000 00000000 00000000 00000000 

3011 6511 3011 4011 00001001 00001001 00001001 00001001 00001001 00001001 000010~0 

(7 

3012 6512 3012 4012 00000000 00000000 00000000 00000000 00000000 00000000 00000000 

3013 6513 ,3013 4013 00011010 00011010 00011010 00011010 00011010 00011010 00011010 ,_ ,_,____-- 

3020 6520 3020 4020 6000 8000 12000 15000 (*, 8000 8000 10000 . 

3040 6540 3040 4040 2 2 2 10 10 IO 10 

3080 6580 3080 4080 100 100 100 60 60 65 50 

3083 6583 3083 4083 30 30 30 30 30 30 30 

'3084 6584 3084 4084 30 30 30 30 30 30 30 

' 3085 6585 3085 4085 30 30 30 30 30 30 30 

3086 6586 3086 4086 100 100 100 100 100 100 100 ------- 

3100 6600' 3100 4100 8000 3000 3500 3000 1500 1650 1100 

3101 6601 3101 4101 75 100 100 100 100 100 100 

3102 6602 3102 4102 8000 5500 5500 3000 2000 2200 1100 

3103 6603 3103 4103 8000 5500 5500 3000 2000 2200 1600 

3104 6604 3104 4104 900 500 500 1500 1500 1500 1600 

3105 6605 3105 4105 900 500 500 1500 1500 1500 1600 

3106 6606 3106 4106 1500 1500 1500 1500 1500 1500 1500 

3107 6607 3107 4107 1500 1500 1500 1500 1500 1500 1500 

3108 6608 3108 4108 300 300 300 500 500 300 300 

3109 6609 3109 4109 10 10 '10 10 10 10 10 ._ __- - --- 

- 3110 6610 3110 4110 3644 2811 2811 820 492 652 655 

3111 6611 3111 4111 35 26 40 8 13- 16 14 

3112 6612 3112 4112 500 500 500 500 500 600 500 

3113 6613 3113 4113 1400 1000 1400 1550 1600 550 655 

3114 6614 3114 4114 10 10 10 10 10 10 10 ,_ __- _-- - 

3115 6615 3115 4115 5 5 5 3 2 2 5 

3116 6616 3116 4116 100 100 100 100 100 100 105 

3117 6617 3117 4117 20 20 20 20 20 20 20 

3118 6618 3118 4118 20 to 10 10 10 10 10 .__----- 

3120 6620 3120 4120 45 20 50 40 40 60 30 

3121 6621 3121 4121 5 50 5 5 5 5 5 

3127 6627 3127 4127 163 203 164 176 403 202 178 

3128 6628 3128 4128 0 0 8000 0 16000 30000 0 

3130 6630 3130 4130 0 95 50 0 0 0 '0 

3133 6633 3133 - 4133 0 23 0 15 16 17 19 

Applicable amplifier model 1 S 1s 2s 1s 2s 2s 6s 
I 

* Adjust this parameter and parameter No. 3006 manually. 
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1. SERIAL INTERFACE PARAMETERS 

:ontinuous/30=minute output 5.W.5 1 l/l 5 x5/11 15/l 8.5 30/37 

W 15001 2500/ 15001 15001 15001 

;ase/maximum speed (rpm) 10000 15000 10000 6000 3000 

Model code 20 None 21 None None 

Parameter number B6 B6 88 B15 B40 

PM OC 15 16 

3006 6506 3006 4006 00000000 00000000 00000000 

3011 6511 3011 4011 00001010 00001010 00001010 

3012 6512 3012 4012 00000000 00000000 00000000 

3013 6513 3013 4013 00011010 00011010 00011010 

3020 6520 3020 4020 10000 15000 10000 

3040 6540 3040 4040 10 10 10 

3080 6580 3080 4080 60 65 50 

3083 6583 3083 4083 30 . 30 30 

3084 6584 3084 4084 30 30 30 

3085 6585 3085 4085 30 30 30 

3086 6586 3086 4086 100 100 100 

3100 6606 3100 4100 1900 2000 1700 

3101 6601 3101 4101 100 100 100 

3102 6602 3102 4102 1900 3625 1700 

3103 6603 3103 4103 1950 3625 1700 

3104 6604 3104 4104 1600 600 1500 

3105 6605 3105 4105 1600 600 1500 

3106 6606 3106 4106 1500 1500 1500 

3107 6607 3107 4107 1500 1500 1500 

3108 6608 3108 4108 300 300 300 

3109 6609 3109 4109 10 10 . 10 -m 

3110 6610 3110 4110 754 686 500 

3111 6611 3111 4111 24 30 17 

3112 6612 3112 4112 800 500 500 

3113 6613 3113 4113 410 550 500 

3114 6614 3114_--- 4114 10 50 0 

3115 6615 3115 4115 5 5 5 

3116 6616 3116 4116 105 105 100 

3117 6617 3117 4117 20 20 20 

3118 6618 as_--- 4118 10 10 10 

3120 6620 3120 4120 40 . 30 30 

3121 6621 3121 4121 5 5 5 

3127 6627 3127 4127 164 164 163 

3128 6628 3128 4128 0 0 0 

3130 6630 3130 4130 0 0 0 

3133 6633 3133 . 4133 20 0 21 

Applicable amplifier model 8s 22s 12s 
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I. SERIAL INTERFACE PARAMETERS 

;ontinuous/30-minute output 37145 

lw 1500/ 

Sase/maximum speed (rpm) 3000 

Model code 22 

Parameter number B40 

PM OC 15 16 

3006 6506 3006 4006 00000100 

3011 6511 3011 4011 00001011 

3012 6512 3012 4012 00000000 

3013 6513 3013 4013 00111110 

3020 6520 3020 4020 3000 

3040 6540 3040 4040 10 

3080 6580 3080 4080 70 

3083 6583 3083 4083 30 

3084 6584 3084 4084 30 

3085 6585 3085 4085 30 

3086 6586 3086 4086 100 

3100 6600 3100 4100 1300 

3101 6601 3101 4101 100 

3102 6602 3102 4102 1300 

3103 6603 3103 4103 1150 

3104 6604 3104 4104 1100 

3105 6605 3105' 4105 1100 

3106 6606 3106 4106 1500 

3107 6607 3107 4107 1500 

3108 6608 3108 4108 30 

3109 6609 3109 4109 10 

3110 6610 3110 4110 786 

3111 6611 3111 4111 34 

3112 6612 3112 4112 500 

3113 6613 3713 4113 34 

3114 6614 3114 4114 10 -- 

3115 6615 3115 4115 0 

3116 6616 3116 4116 100 

3117 6617 3117 4117 20 

3118 6618 3118 4118 10 

3120 6626 3120 4120 45 

3121 6621 3121 4121 5 

3127 6627 3127 4127 146 

3128 6628 3128 4128 0 

3130 6630 3130 4130 0 

3133 6633 3133 4133 0 

Applicable amplifier model 40s 

Parameter 3006 must be changed manually. 
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I. SERIAL INTERFACE PARAMETERS 

-Motor model 

Applicable amplifier 

Parameter for low-speed 
output characteristics 

Parameter No. 

82 Type L515 

6s Model code None 

Parameter for high-speed 
2.2/3.7kw output characteristics 2.213.7kw 

Parameter No. 
1850/ 15001 

PM OC 15 16 1500rpm PM Oc I5 I6 6000rpm 

3006 6506 3006 4006 00000000 

3011 6511 3011 4011 00001001 

3012 6512 3012 4012 00000000 

3013 6513 3013 4013 00011010 -- 

3020 6520 3020 4020 6000 

3040 6540 3040 4040 10 

3166 6930 3310 4166 0 3080 6580 3080 4080 65 

3136 6900 3280 4136 30 3083 6583 3083 4083 30 

3084 6584 3084 4084 30 

3137 6901 3281 4137 30 3085 6585 3085 4085 30 

-- -- 3086 6586 3086 4086 100 

3138 6902 3282 4138 1330 3100 6600 3100 4100 1650 

3139 6903 3283 4139 80 3101 6601 3101 4101 100 

3140 6904 3284 4140 1330 3102 6602 3102 4102 2200 

3141 6905 3285 4141 1330 3103 6603 3103 4103 2200 

3142 6906 3286 4142 1500 3104 6604 3104 4104 1500 

3105 6605 3105 4105 1500 

3143 6907 3287 4143 1500 3106 6606 3106 4106 1500 

3107 6607 3107 4107 1500 

3144 6908 3288 4144 300 3108 6608 3108 4108 300 

3145 6909 3289 4145 10 3109’ 6609 3109 4109 10 

3146 6910 3290 4146 1370 3110 6610 3110 4110 1006 

3147 6911 3291 4147 37 3111 6611 3111 4111 18 

3148 6912 3292 4148 500 3112 6612 3112 4112 600 

3149 6913 3293 4149 600 3113 6613 3113 4113 550 

3150 6914 3294 4150 3114 6614 3114 4114 10 10 

3151 6915 3295 4151 0 3115 6615 3115 4115 2 

3152 6916 3296 4152 100 3116 6616 3116 4116 100 

3153 6917 3297 4153 20 3117 6617 3117 4117 20 

3154 6918 3298 4154 . 10 3118 6618 3118 4118 10 

3156 6920 3300 4156 0 3120 6620 3120 4120 30 

3157 6921 3301 4157 5 3121 6621 3121 4121 5 . 

3127 6627 3127 4127 202 

3158 6922 3302 4158 0 3128 6628 3128 4128 30000 

3130 6630 3130 4130 0 

3161 6925 3305 4161 0 3133 6633 3133 .4133 0 
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1. SERIAL INTERFACE PARAMETERS 

Motor model B2 Type L516 

Applicable amplifier 6s Model code None 

Parameter for low-speed Parameter for high-speed 
output characteristics 2.2/3.7kw output characteristics 2.213.7kw 

Parameter No. Parameter No. 
12001 n 1800/ 

PM OC 15 16 1800rpm PM Oc I5 I6 4500rpm 

3006 6506 3006 4006 00000000 , 

3017 6511 3011 4011 10000100 

3012 6512 3012 4012 00000000 

3013 6513 4013 00011010 -P-P 3013, _ p 

3020 6520 3020 4020 4500 

3040 6540 3040 4040 10 

3080 6580 3080 4080 100 

3136 6900 3280 4136 30 3083 6583 3083 4083 30 

3084 6584 3084 4084 30 

3137 6901 3281 4137 30 3085 6585 3085 4085 30 

3086 6586 3086 4086 100 ---- 

3138 6902 3282 4138 1100 3100 6600 3100 4100 2000 

3139 6903 3283 4139 100 3101 6601 3101 4101 100 

3140 6904 3284 4140 1100 3102 6602 3102 4102 2000 

3141 6905 3285 4141 1100 3103 6603 3103 4103 2000 

3142 6906 3286 4142 2000 3104 6604 3104 4104 2000 

3105 6605 3105 4105 2000 

3143 6907 3287 4143 1500 3106 6606 3106 4106 1500 

3107 6607 3107 4107 1500 

3144 6908 3288 4144 300 3108 6608 3108 4108 300 

3145 6909 3289 4145 10 3109 * 6609 3109 4109 10 

3146 6910 3290 4146 503 3110 6610 3110 4110 603 

3147 6911 3291 4147 10 3111 6611 3111 4111 9 

3148 6912 3292 4148 500 3112 6612 3112 4112 500 

3149 6913 3293 4149 4250 3113 6613 3113 4113 3000 

3150 6914 3294 4150 10 3114 6614 3114 4114 10 

3151 6915 3295 4151 0 3115 6615 3115 4115 5 

3152 6916 3296 4152 100 3116 6616 3116 4116 100 . 

3153 6917 3297 4153 20 3117 6617 3117 4117 20 

3154 6918 3298 4154 10 3118 6618 3118 4118 10 

3156 6920 3300 4156 30 3120 6620 3120 4120 30 

3157 6921 3301 4157 5 3121 6621 3121 4121 5 * 

3127 6627 3127 4127 202 

3158 6922 3302 4158 0 3128 6628 3128 4128 0 

3130 6630 3130 4130 0 

3133 6633 3133 41.33 0 d 
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1. SERIAL INTERFACE PARAMETERS 

Type I 
L517 

Model code None 

Motor model 
I 

B3 

Applicable amplifier 1 6S 

3.7/5.5kw 

4OOOf 
15000rpm 

30000000 

30001010 

D0000000 

00011010 

15000 

10 

95 

30 

30 

30 

100 

4300 

100 

5500 

5500 

700 

700 

1500 

1500 

300 

10 

838 

22 

500 

350 

25 

0 

100 

20 

10 

30 

5 . 

178 

0 

0 . 

0 

I Parameter for low-speed 
output characteristics 3.715.5kw 

Parameter for high-speed 
output characteristics 

. Parameter No. Parameter No. 
15001 

4000rpm PM . oc 15 16 oc 15 16 

6506 3006 4006 

6511 3011 4011 

6512 3012 4012 

6513 3013 4013 

6520 3020 4020 

6540 3040 4040 

6580 3080 4080 

6583 3083 4083 

6584 3084 4084 

6585 3085 4085 

6586 3086 4086 

6600 3100 4100 

6601 3101 4101 

6602 3102 4102 

6603 3103 4103 

6604 3104 4104 

6605 3105 4105 

6606 3106 4106 

6607 3107 4107 

6608 3108 4108 

6609 3109 4109 

6610 3110 4110 

6611 .3111 4111 

6612 3112 4112 

6613 3113 4113 

6614 3114 4114 

6615 3115 4115 

6616 3116 4116 

6617 3117 4117 

6618 3118 4118 

6620 3120 4i20 

6621 3121 4121 

6627 3127 4127 

6628 3128 4128 

6630 3130 4130 

6633 3133 4133 

PM 

3006 

3011 

3012 

3013 

3020 

3040 

3080 

3083 

3084 

3085 

3086 

3100 

3101 

3102 

3103 

3104 

3105 

3106 

3107 

3108 

3109 * 

3110 

3111 

3112 

3113 

3114 

3115 

3116 

3117 

3118 

3120 

3121 

3127 

3128 

3130 

3133 

3136 6900 3280 4136 

3137 6901 3281 4137 

30 

30 

3138 6902 - 3282 

3139 6903 3283 

3140 6904 3284 

3141 6905 3285 

3142 6906 3286 

4138 

4139 

4140 

4141 

4142 - 

3143 6907 3287 4143 

3144 6908 3288 

3145 6909 3289 

3146 6910 3290 

3147 6911 3291 

3148 6912 3292 

3149 6913 3293 

3ko 6914 3294 

3151 6915 3295 

3152 6916 3296 

3153 6917 3297 

3154 6918 3298 

3156 6920 3300 

3157 6921 3301 

4144 

4145 

4146 

4147 

4148 

4149 

4150 

4151 

4152 

4153 

4154 

4156 

4157 

3158 6922 3302 4158 

1600 

100 

2000 

2000 

1000 

1500 

300 

10 

838 

22 

500 

400 

10 

0 

100 

20 

10 
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1. SERIAL INTERFACE PARAMETERS 

Motor model B8 Type L5ll 

Applicable amplifier 12s Model code 64 

Parameter for low-speed Parameter for high-speed 
output characteristics 5.5/7.5kw output characteristics 5.5/7.5kw / 

Parameter No. Parameter No. 
’ 6801 16OOf 

PM oc 15 16 16OOrpm PM Oc I5 l6 I OOOOrpm 

3006 6506 3006 4006 00000000 

3011 6511 3011 4011 00001010 

* 3012 6512 3012 4012 00000000 

3013 w_-_ 3013 4013 00011010 Y--P 

3020 6520 3020 4020 10000 

3040 654'0 3040 4040 10 

3080 6580 3080 4080 60 

3136 6900 3280 4136 30 3083 6583 3083 4083 30 

3084 6584 3084 4084 30 

3137 6901 3281 4137 30 3085 6585 3085 4085 30 

3086 6586 3086 4086 100 ---- 

3138 6902. 3282 4138 600 3100 6600 3100 4100 1600 

3139 6903 3283 4139 100 3101 6601 3101 4101 100 

3140 6904 3284 4140 700 3102 6602 3102 4102 2400 

3141 6905 3285 4141 700 3103 6603 3103 4103 2400 

3142 6906 3286 4142 1500 3104 6604 3104 4104 1100 _ - _ 

3105 6605 3105 4105 1100 

3143 6907 3287 4143 1500 3106 6606 3106 4106 1500 

3107 6607 3107 4107 1500 

3144 6908 3288 4144 300 3108 6608 3108 4108 300 

3145 6909 3289 4145 10 3109 6609 3109 4109 10 -* _ - 

3146 6910 3290 4146 503 3110 6610 3110 4110 377 

3147 6911 3291 4147 20 3111 6611 3111 4111 13 

3148 6912 3292 4148 500 3112 6612 3112 4112 500 

3149 6913 3293 4149 955 3113 6613 3113 4113 625 

3i50 6914 3294 4150 10 3114 6614 3114 ,4114 10 

3151 6915 3295 4151 5 3115 6615 3115 4115 5 

3152 6916 3296 4152 100 . 3116 6616 3116 4116 100 

3153 6917 3297 4153 20 3177 6617 3117 4117 20 

3154 6918 3298 4154 10 3118 6618 3118 4118 lo 

3156 6920 3300 4156 3120 6620 3120 4120 30 

3157 6921 3301 4157 5 3121 6621 3121 4121 5 . 

3127 6627 3127 4127 164 

3158 6922 3302 4158 0 3128 6628 3128 4128 25000 

3130 6630 3130 4130 0 

3133 6633 3133 4133 64 
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1. SERIAL INTERFACE PARAMETERS 

Motor model B8 Type L519 

Applicable amplifier 15s Model code N&e 

Parameter for low-speed 5.517.51 Parameter for high-speed 5.517.51 
output characteristics 9kw output characteristics 9kw 

Parameter No. (25%ED) ’ Parameter No. ’ (25%ED) 

A 500/ 116001 
PM OC 15 16 16OOrpm PM Oc I5 1 6 12000rpm 

3006 6506 3006 4006 00000000 

3011 6511 3011 4011 00001010 

3012 6512 3012 4012 00000000 

3013 6513 3013 00100110 --- -4013 

3020 6520 3020 4020 12000 

3040 6540 3040 4040 10 

3166 6930 3310 4166 0 3080 6580 3080 4080 60 

3136 6900 3280 4136 30 3083 6583 3083 4083 30 

3084 6584 3084 4084 30 

3137 6901 3281 4137 30 3085 6585 3085 4085 30 

3086 6586 3086 4086 100 P-P 

3138 6902 3282 4138 800 3100 6600 3100 4100 1300 

3139 6903 3283 4139 100 3101 6601 3101 4101 100 

3140 6904 3284 4140 800 3102 6602 3102 4102 2400 

3141 6905 3285 4141 800 3103 6603 3103 4103 2400 

3142 6906 3286 -4142 3000 3104 6604 3104 4104 1100 

3105 6605 3105 4105 1100 

3143 6907 3287 4143 1500 3106 6606 3106 4106 1500 

3107 6607 3107 4107 1500 

3144 6908 3288 4144 300 3108 6608 3108 4108 300 

3145 6909 3289 4145 -lo 3109. 6609 3109 4109 10 

3146 6910 3290 4146 1117 3110 6610 3110 4110 754 

3147 6911 3291 4147 36 3111 6611 3111 4111 20 

3148 6912 3292 4148 500 3112 6612 3112 4112 500 

3149 6913 3293 4149 550 3113 6613 3113 4113 625 

3150 6914 3294 4150 10 3114 6614 3114 4114 10 _ - 

3151 6915 3295 4151 5 3115 6615 3115 4115 5 

3152 6916 3296 4152 100 3116 6616 3116 4176 100 

3153 6917 3297 4153 20 3117 6617 3117 4117 20 

3154 6918 3298 4154 10 3118 6618 3118 4118 10 

3156 6920 3300 4156 0 3120 6620 3120 4120 50 

3157 ‘6921 3301 4157 5 3121 6621 3121 4121 5 . 

3127 6627 3127 4127 196 

3158 6922 3302 4158 0 3128 6628 3128 4128 25000 

3130 6630 3130 4130 0 

3161 6925 3305 4166 0 3133 6633 3133 4133 0 
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I. SERIAL INTERFACE PARAMETERS 

Motor model 

Applicable amplifier 

B8 

Small type model 

Parameter for low-speed 
output characteristics 

Type L520 

. Model code None 
30s 

Parameter for high-speed 
15/l 8.5kw output characteristics 18.5/22kw 

Parameter No. , Parameter No. 
10601 . b 

PM 6C 15 16 
50001 

3500rpm PM Oc l5 l 6 12000rpm 

3006 6506 3006 4006 00010000 

3011 6511 3011 4011 00011010 

3012 6512 3012 4012 00000000 

3013 6513__-- 3013 4013 00100110 --- 

3019 6519 3019 4019 00001000 

3020 6520 3020 4020 12000 

3040 6540 3040 4040 10 

3166 6930 3310 4166 80 3080 6580 3080 4080 78 

3136 6900 3280 4136 30 3083 6583 3083 4083 50 

3084 6584 3084 4084 30 

3137 6901 3281 4137 30 3085 6585 3085 4085 30 

--_1_1_- 3086 6586 3086 4086 100 

3138 6902 3282 4138 950 3100 6600 3100 4100 5000 

3139 6903 3283 4139 100 3101 6601 3101 4101 76 

3140 6904 3284 4140 1600 ' 3102 6602 3102 4102 5000 

"3141 6905 3285 4141 1600 3103 6603 3103 4103 5000 

3142 6906 3286 4142 1500 3104 6604 3104 4104 300 

3105 6605 3105 4105 300 

3143 6907 3287 4143 1500 3106 6606 3106 4106 1500 

3107 6607 3107 4107 1500 

3144 6908 3288 4144 300 3108 6608 3108 4108 300 

3145 6909' 3289 4145 10 3109 6609 3109 4109 0 

3146 6910 3290 4146 1676 3110 6610 3110 4110 680 

3147 6911 3291 4147 67 3111 6611 3111 4111 18 

3148 6932 3202 4148 500 3112 6612 3112 4112 500 

3i49 6913 3293 4149 400 3113 6613 3113 4113 600 

3150 6914 3294 4150 10 3114 6614 3114 4114 0 

3151 6915 3295 4151 5 3115 6615 3115 4115 5 . 

3152 6916 3296 4152 100 3116 6616 3116 4116 100 

3153 6917 3297 4153 20 3117 6617 3117 4117 20 

3154 6918 3298 4754 20 3118 6618 3118 4118 10 - - 

3156 6920 3300 4156 0 3120 6620 3120 4120 50 

.' 3157 6921 33oi 4157 5 3121 6621 3121 4121 5 

3127 6627 3127 4127 148 

3158 6922 3302 4158 0 3128 6628 3128 4128 0 

3129 6629 3129 4129 26 

3130 6630 3130 4130 60 

3161 6925 3305 4161 0 3133 6633 3133 4133 0 

14-18 



1. SERIAL INTERFACE PARAMETERS 

Motor model BlO Type L521 

Applicable amplifier 12s Model code None 

Parameter for low-speed Parameter for high-speed 
output characteristics 5.5/7.5kw output characteristics 5.5/7.5kw 

Parameter No. Parameter No. 
5201 1 ooo/ 

PM OC 15 16 1OOOrpm PM Oc l5 l6 8000rpm 

3006 6506 3006 4006 00000000 

3011 6511 3011 4011 00001010 

3012 6512 3012 4012 00000000 

3013 6513 3013 4013 00011010 ---- -- 

3020 6520 3020 4020 8000 

3040 6540 3040 4040 10 

3080 6580 3080 4080 65 

3136 6900 3280 4136 30 3083 6583 3083 4083 30 

3084 6584 3084 4084 30 

3137 6901 3281 4137 30 3085 6585 3085 4085 30 

3086 6586 3086 4086 100 -m-- 

31353 6902. 3282 4138 600 3100 6600 3100 4100 1500 

3139 6903 3283 4139 100 3101 6601 3101 4101 100 

3140 6904 3284 4140 800 3102 6602 3102 4102 2000 

3141 6905 3285 4141 800 3103 6603 3103 4103 2000 

3142 6906 3286 4142 1850 3104 6604 3104 4104 1250 

3105 6605 3105 4105 1250 

3143 6907 3287 4143 1500 3106 6606 3106 4106 1500 

3107 6607 3107 4107 1500 

3144 6908 3288 4144 300 3108 6608 3108 4108 300 

3145 6909 $289 4145 10 3109 6609 -.- 3109 4109 10 

3146 6910 3290 4146 656 3110 6610 3110 4110 431 * 

3147 6911 3291 4147 28 3111 6611 3111 4111 12 

' 3148 6912 3292 4148 500 3112 6612 3112 4112 500 

3149 6913 3293 4149 500 3113 6613 3113 4113 500 

3i50 6914 3294 4150 10 3114 6614 3114 4114 10 7 

3151 6915 3295 4151 5 3115 6615 3115 4115 5 

3152 6916 3296 4152 100 3116 6616 3116 4116 100 

3153 6917 3297 4153 20 3117 6617 3117 4117 20 

3154 6918 3298 4154 0 3118 6618 3118 4118 10 

3156 6920 3300 4156 3120 6620 3120 4120 30 

3157 6921 3301 4157 5 3121 6621 3121 4121 5 . 

3127 6627 3127 4127 164 

3158 6922 3302 4158 0 3128 6628 3128 4128 0 

3130 6630 3130 4130 0 ’ 

3133 6633 3133 4133 L 
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1. SERIAL INTERFACE PARAMETERS 

Motor model 610 Type L522 

Applicable amplifier 15s Model code None 

Parameter for low-speed Parameter for high-speed 
output characteristics 5.517.5kw output characteristics 5.517.5kw 

Parameter No. Parameter No. 
’ 3501 1 ooo/ 

PM OC 15 16 1OOOrpm pM Oc l5 l6 1 OOOOrpm 

3006 6506 3006 4006 00000000 

3011 6511 3011 4011 00001010 

3012 6512 3012 4012 ObOOOOOO 

4013 00100110 -- -- 3013 6513 3013 -- 

3020 6520 3020 4020 lOOdO 

3040 6540 3040 4040 10 

3080 6580 3080 4080 70 

3136 6900 3280 4136 30 3083 6583 3083 4083 30 

3084 6584 3084 4084 30 

3137 6901 3281 4137 30 3085 6585 3085 4085 830 

Y-q 3086 6586 3086 4086 100 

3138 6902' 3282 4138 350 3100 6600 3100 4100 1000 

3139 6903. 3283 4139 100 3101 6601 3101 4101 100 

3140 6904 3284 4140 800 3102 6602 3102 4102 1915 

3141 6905 3285 4141 800 3103 6603 3103 4103 1915 

3142 6906 3286 4142 2000 3104 6604 3104 4104 1100 

3105 6605 3105 4105 1100 

3143 6907 3287 4143 1500 3106 6606 3106 4106 1500 

3107 6607 3107 4107 1500 

3144 6908 3288 4144 300 3108 6608 3108 4108 ,300 

3145 6909 3289 4145 . 10 3109 6609 3109 4109 10 

3146 6910 3290 4146 1676 3110 6610 3110 4110 838 

3147 6911 3291 4147 62 3111 6611 3111 4111 22 

3148 6912 3292 4148 500 3112 6612 3112 4112 500 

3149 6913 3293 4149 400 3113 6613 3113 4113 400 

3150 6914 3294 4150 10 3114 6614 3114 4114 10 

3151 6915 3295 4151 5 3115 6615 3115 4115 5 

3152 6916 3296 4152 100 3116 6616 3116 4116 100 

3153 6917 3297 4153 20 3117 6617 3117 4117 20 

3154 6918 3298 4154 10 3118 6618 3118 4118 i0 

3156 6920 3300 4156 50 3120 6620 3120 4120 50 

3157 6921 3301 4157 5 3121 6621 3121 4121 5 ' 

3127 6627 3127 4127 164 

* 3158 6922 3302 4158 0 3128 6628 3128 4128 0 

3130 6630 3130 4130 0 

3133 6633 3133 4133 0 
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1. SERIAL INTERFACE PARAMETERS 

Motor model 812 Type L523 

Applicable amplifier 15s Model code None 

Parameter for low-speed Parameter for high-speed 
output characteristics 5.5/7.5kw output characteristics 5.5/7.5kw 

Parameter No. Parameter No. 
. 350/ ’ ’ lOOO/ 

PM oc 15 16 1OOOrpm PM Oc l5 l6 6000rpm 

3006 6506 ‘3006 4006 00000000 

3011 6511 3011 4011 00001010 

3012 6512 3012 4012 00000000 

3013 6513 3013 4013 00100110 -- - - 

3020 6520 3020 4020 6000 

3040 6540 3040 4040 10 

3166 6930 3310 4166 56 3080 6580 3080 4080 52 

3136 6900 3280 4136 30 3083 6583 3083 4083 30 

3084 6584 3084 4084 30 

3137 6901 3281 4137 30 3085 6585 3085 4085 30 

3086 6586 3086 4086 100 -- _ - 

3138 6902 3282 4138 350 3100 6600 3100 4100 1000 

3139 6903 3283 4139 69 3101 6601 3101 4101 47 

3140 6904 3284 4140 500 3102 6602 3102 4102 1000 

3141 6905 3285 4141 500 3103 6603 3103 4103 1000 

3142 6906 3286 4142 2500 3104 6604 3104 4104 2500 . 

3105 6605 3105 4105 2500 

3143 6907 3287 4143 2500 3106 6606 3106 4706 2500 

3107 6607 3107 4107 2500 

3144 6908 3288 4144 200 3108 6608 3108 4108 500 

3145 6909 3289 4145 10 3109. 6609 3109 4109 10 _ - 

3146 6910 3290 4146 1206 3110 6610 3110 4110 1077 

3147 6911 3291 4147 36 3111 6611 3111 4111 32 

3148 6912 3292 4148 500 3112 6612 3112 4112 450 

3149 6913 3293 4149 280 3113 6613 3113 4113 260 

i150 6914 3294 4150 50 3114 6614 3114 4114 5 

3151 6915 3295 4151 5 3115 6615 3115 4115 5 

3152 6916 3296 4152 100 3116 6616 3116 4116 100 

3153 6917 3297 4153 20 3117 6617 3117 4117 20 

3154 6918 3298 4154 20 3118 6618 3118 4118 20 

3156 6920 3300 4156 3 3120 6620 3120 4120 55 

3157 6921 3301 4157 5 3121 6621 3121 4121 5 . 

3127 6627 3127 4127 164 

3158 6922 3302 4158 2000 3128 6628 3128 4128 0 

3161 6925 3305 4161 0 3130 6630 3130 4130 0 

3133 6633 3133 4133 0 

14-21 



1. SERIAL INTERFACE PARAMETERS 

Motor model B12 Type L524 

Applicable amplifier 26s Model code None 

Parameter for low-speed Parameter for high-speed 
output characteristics W15kw output characteristics 1 26/30kw 

Parameter No. I- Parameter No. 
* 1 lOOO/ 

PM OC 15 16 
4000rpm 

PM Oc I5 I6 1 OOOOrpm 

3006 6506 3006 4006 00000000 

3011 . 6511 3011 4011 00001010 

3012 6512 3012 4012 00000000 

3013 6513 4013 00100110 ---- 3013 _ - 

3020 6520 3020 4020 10000 

3040 6540 3040 4040 10 

3166 6930 3310 4166 90 3080 6580 3080 4080 70 

3136 6900 3280 4136 30 3083 6583 3083 4083 30 

3084 6584 3084 4084 30 

3137 6901 3281 4137 30 3085 6585 3085 4085 30 

3086 6586 3086 4086 30 --- 

31 38 6902 3282 4138 1100 3100 6600 3100 4100 8000 

3139 6903 3283 4139 100 3101 6601 3101 4101 100 

3140 6904 3284 4140 1800 3102 6602 3102 4102 8000 

3141 6905 3285 4141 1800 3103 6603 3103 4103 6000 

3142 6906 3286 4142 1500 3104 6604 3104 4104 600 . 

3105 6605 3105 4105 600 

3143 6907 3287 4143 1500 3106 6606 3106 4106 1500 

3107 6607 3107 4107 1500 

3144 6908 3288 4144 300 3108 6608 3108 4108 300 

3145 6909 3289 4145 10 3109 -* 6609 3109 4109 10 

3146 6910 3290 4146 838 3110 6610 3110 4110 838 

3147 6911 3291 4147 28 3111 6611 3111 4111 26 

3148 6912 3292 4148 1500 3112 6612 3112 4112 2500 

3149 6913 3293 4149 240 3113 6613 3113 4113 300 

3’150 6914 3294 4150 0 3114 6614 3114 4114 0 

3151 6915 3295 4151 5 3115 6615 3115 4115 5 

3152 6916 3296 4352 100 3116 6616 3116 4116 100 

3153 6917 3297 4153 20 3117 6617 3117 4117 20 

3154 6918 3298 4154 10 3118 6618 3118 4118 10 

3156 6920 3300 4156 0 3120 6620 3120 4120 50 

3157 6921 3301 4157 5 3121 6621 3121 4121 5 

3127 6627 3127 4127 164 

3158 6922 3302 4158 0 3128 6628 3128 4128 0 

3161 6925 3305 4161 0 3130 6630 3130 4130 0 

3133 6633 3133 4133 0 

14-22 



1. SERIAL INTERFACE PARAMETERS 

Motor model 617 Type L525 

Applicable amplifier 12s Model code - 66 

Parameter for low-speed Parameter for high-speed 
output characteristics 5.5I7.5kw output characteristics 5.5/7.5kw 

Parameter No. L . Parameter No. 
3301 A 15001 

PM OC 15 16 1500rpm PM Oc l5 l6 1 OOOOrpm 

3006 6506 3006 4006 00000000 

3011 6511 3011 4011 00001010 

3012 6512 3012 4012 00000000 

Y-P- 3013 6513 3013 4013 00011010 - - - 

3020 6520 3020 4020 10000 

3040 6540 3040 4040 10 

3080 6580 3080 4080 65 

3136 6900 3280 4136 30 3083 6583 3083 4083 30 

3084 6584 3084 4084 30 

3137 6901 3281 4137 100 3085 6585 3085 4085 30 

-- -- 3086 6586 3086 4086 100 

3138 6902' 3282 4138 380 3100 6600 3100 4100 1550 

3139 6903 3283 4139 100 3101 6601 3101 4101 100 

3140 6904 3284 4140 650 3102 6602 3102 4102 2000 

3141 6905 3285 4141 650 3103 6603 3103 4103 2000 

3142 6906 3286 4142 2000 3104 6604 3104 4104 1500 

3105 6605 3105 4105 1500 

3143 6907 3287 4143 100 3106 6606 3106 4106 100 

3107 6607 3107 4107 100 

3144 6908 3288 4144 1 3108 6608 3108 4108 1 

3145 6909 3289 4145 10 3109 * 6609 3109 4109 10 

3146 6910 3290 4146 559 3110 6610 3110 4110 302 

3147 6911 3291 4147 27 3111 6611 3111 4111 10 

3148 6912 3292 4148 500 3112 6612 3112 4112 500 

3149 6913 3263 4149 330 3113 6613 3113 4113 330 

3150 6914 3294 4150 30 3114 6614 3114 4114 50 

3151 6915 3295 4151 5 3115 6615 3115 4115 5 . 

$152 6916 3296 4152 100 3116 6616 3116 4116 100 

3153 6917 3297 4153 20 3117 6617 3117 4117 30 

3154 6918 3298 4154 5 3118 6618 3118 4118 10 

3156 6920 3300 4156 3120 6620 3120 4120 30 

3157 6921 3301 4157 5 3121 6621 3121 4121 5 . 

3127 6627 3127 4127 164 

3158 6922 3302 4158 1000 3128 6628 3128 4128 11000 

3130 6630 3130 4130 0 

3133 6633 3133 4133 66 1 - 

14-23 



1. SERIAL INTERFACE PARAMETERS 

f 

Motor model I 626 Type I 
i-526 

Applicable amplifier 1 12s Model code I None 

7.5/l 1 kw 

14001 
4500rpm 

30000000 

30001010 

D0000000 

~0011010 

bsoo 

10 

60 

30 

30 

30 

100 

1400 

100 

1400 

1400 

1500 

1500 

1500 

1500 

300 

10 

430 

14 

500 

222 

10 

5 

100 

20 

10 

30 

5 ' 

176 

0 

0 

0 

Parameter for low-speed 
output characteristics 

Parameter for high-speed 
output characteristics 7.5/l 1 kw 

Parameter number Parameter number 
5501 

1400rpm PM oc 15 16 oc 
6506 

6511 

6512 

6513 

6520 

6540 

6580 

6583 

6584 

6585 

6586 

6600 

6601 

6602 

6603 

6604 

6605 

6606 

6607 

6608 

6609 

6610 

6611 

6612 

6613 

6614 

6615 

6616 

6617 

6618 

6620 

6621 

6627 

6628 

6630 

6633 

PM 

3006 

3011 

3012 

3013 

3020 

3040 

3080 

3083 

3084 

3085 

3086 

3100 

3101 

3102 

3103 

3104 

3105 

3106 

3107 

3108 

3109 

3110 

3111 

3112 

3113 

3114 

3115 

3116 

3117 

3118 

3120 

3121 

3127 

3128 

3130 

3133 

16 

4006 

4011 

4012 

4013 

4020 

4040 

4080 

4083 

4084 

4085 

4086 

4100 

4101 

4102 

4103 

4104 

4105 

4106 

4107 

4108 

4109 

4110 

4111 

4112 

4113 

4114 

4115 

4116 

4117 

4118 

4120 

4121 

4127 

4128 

4130 

4133 

15 

3006 

3011 

3012 

3013 

3020 

3040 

3080 

3083 

3084 

3085 

3086 

3100 

3101 

3102 

3103 

3104 

3105 

3106 

3107 

3108 

3109 

3110 

3111 

3112 

3113 

3114 

3115 

3116 

3117 

3118 

3120 

3121 

3127 

3128 

3130 

3133 

3136 6900 3280 4136 

3137 6901 3281 4137 

30 

30 

3138 6902’ 3282 4138 

3139 6903 3283 4139 

3140 6904 3284 4140 

3141 6905 3285 4141 

3142 6906 3286 4142 

3143 6907 3287 4143 

3144 6908 3288 4144 

3145 6609 3289 4145 

3146 6910 3290 4146 

3147 6911 3291 4147 

3148 6912 3292 4148 

3149 6913 3293 4149 

3150 6914 3294 4150 

3151 6915 3295 4151 

3152 6916 3296 4152 

3153 6917 3297 4153 

3154 6918 3298 4154 

3156 6920 3300 4156 

3157 6921 3301 4157 

3158 6928 3302 4158 

. 

550 

100 

700 

700 

1500 

1500 

300 

10 

790 

39 

500 

180 

10 

5 

100 

20 

10 

0 

5 

0 
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1. SERIAL INTERFACE PARAMETERS 

Motor model B26 Type L527 

Applicable amplifier 15s Model code None 

Parameter for low-speed Parameter for high-speed 
output characteristics 7.5/llkw output characteristics 7.5/l 1 kw 

Parameter number A .Parameter number 
360/ 1000/ 

PM OC 15 ’ 16 1OOOrpm PM OC l5 l6 1 OOOOrpm 

3006 6506 3006 4006 OOOOOOOo 

3011 6511 3011 4011 00001010 

3012 6512 3012 4012 00000000 

3013 6513 3013 4013 00100110 -- -- 

3020 6520 3020 4020 8000 

. 3040 6540 3040 4040 10 

3080 6580 3080 4080 50 

3136 6900 3280 4136 30 3083 6583 3083 4083 30 

3084 6584 3084 4084 30 

3137 6901' 3281 4137 30 3085 6585 3085 4085 30 , 

3086 3086 4086 100 P_ 6586 _ - 

3138 6902. 3282 4138 400 3100 6600 3100 4100 1000 

3139 6903 3283 4139 100 3101 6601 3101 4101 80 

3140 6904 3284 4140 640 3102 6602 3102 4102 1300 

3141 6905 3285 4141 640 3103 6603 3103 4103 1300 

3142 6906 3286 4142 1500 3104 6604 3104 4104 1500 

3105 6605 3105 4105 1500 

3143 6907 3287 4143 1500 3106 6606 3106 4106 1500 

3107 6607 3107 4107 1500 

3144 6908 3288 4144 300 3108 6608 3108 4108 300 

3145 6609 3289 4145 10 3109 . 6609 3109 4109 10 

3146 6910 3290 4146 754 3110 6610 3110 4110 754 

3147 6911 3291 4147 27 3111 6611 3111 4111 24 

3148 6912 3292 4148 500 3112 6612 3112 4112 500 

3149 6913 3293 4149 300 3113 6613 3113 4113 200 

3150 6914 3294 4150 10 3114 6614 3114 4114 10 

3151 6915 3295 4151 5 3115 6615 3115 4115 5 

3152 6916 3296 4152 100 3116 6616 3116 4116 100 

3153 6917 3297 4153 20 3117 6617 3117 4117 20 

3154 6918 3298 4154 10 3118 6618 3118 4118 10 _ - 

3156 6920 3300 4156 0 3120 6620 3120 4120 30 

3157 6921 3301 4157 5 3121 6621 3121 4121 5 

3127 6627 3127 4127 176 

3158 6928 3302 4158 0 3128 6628 3128 4128 10000 

3130 6630 3130 4130 0 

3133 6633 3133 4133 0 

14-25 



I. SERIAL INTERFACE PARAMETERS 

Motor model B26 Type L528 

Applicable amplifier 18s Model code 67 

Parameter for low-speed Parameter for high-speed 
output tiharacteristics 7.5111 kw output characteristics 7.5111 kw Ii 

Parameter number Parameter number 
/ 3601 A 1000/ 

PM OC 15 16 1OOOrpm PM Oc !5 I6 1 OOOOtpm 

3006 6506 3006 4006 00000000 

3011 6511 3011 4011 00111010 

3012 6512 3012 4012 00000000 

3013 6513 4013 00100110 -m 3013 _ - 

3020 6520 3020 4020 10000 

3040 6540 3040 4040 10 

3080 6580 3080 4080 50 

3136 6900 3280 4136 30 3083 6583 3083 4083 30 

3084 6584 3084 4084 30 

3137 6901 3281 4137 30 3085 6585 3085 4085 30 

3086 6586 3086 4086 100 

3282 4138 3138 6902' 400 3100 6600 3100 4100 1300 

3139 6903 3283 4139 100 3101 6601 3101 4101 70 

3140 6904 3284 4140 640 3102 6602 3102 4102 1300 

3141 6905 3285 4141 640 3103 6603 3103 4103 1300 

3142 6906 4.l42 3286 1500 3104 6604 3104 4104 1500 

3105 6605 3105 4105 1500 

3143 6907 3287 4143 1500 3106 6606 3106 4106 1500 

3107 6607 3107 4107 1500 

3144 6908 3288 4144 300 3108 6608 3108 4108 300 

3145 . 6609 3289 4145 10 3109 6609 3109 4109 10 

3146 6910 3290 4146 754 3110 6610 3110 4110 754 

3147 6911 3291 4147 27 3111 6611 3111 4111 26 

3148 6912 3292 4148 500 3112 6612 3112 4112 500 

3149 6913, 3293 4149 300 3113 6613 3113 4113 200 

3150 6914 3294 4150 10 3114 6614 3114 4114 10 

3151 6915 3295 4151 5 3115 6615 3115 4115 5 

3152 6916 3296 4152 100 3116 6616 3116 4116 105 

3153 6917 3297 4153 20 3117 6617 3117 4117 20 

3154 6918 3298 4154 10 3118 6618 3118 4118 10 

3156 6920 3300 4156 0 3120 6620 3120 4120 30 

3157 6921 3301 4157 5 3121 6621 3121 4121 5 * 

3127 6627 3127 4127 176 

3158 6928 3302 4158 0 3128 6628 3128 4128 0 

. 3130 6630 3130 4130 0 

3133 6633 3133 4133 67 

14-26 



1. SERIAL INTERFACE PARAMETERS 

Motor model I B28 TYPe I L529 

Model code Applicable amplifier 1 12s None 

7.5/l 1 kw 

1 0001 
1 OOOOrpm 

00000000 

DO001 011 

00000000 

00011010 

4500 

10 

50 

30 

30 

30 

100 

1000 

100 

1250 

1250 

1500 

1500 

1500 

1500 

300 

10 

500 

21 

500 

120 

10 

5 

100 

20 

10 

30 

5 . 

176 

0 

0 . 

0 

J Parameter for low-speed 
output characteristics 

Parameter for high-speed 
output characteristics 7.5/l 1 kw 

Parameter number . Parameter number 
4301 

1 OOOrpm PM oc 15 16 PM oc 
3006 6506 

3031 6511 

3012 6512 

3013 6513 

3020 6520 

3040 6540 

3080 6580 

3083 6583 

3084 6584 

3085 6585 

3086 6586 

3100 6600 

3101 6601 

3102 6602 

3103 6603 

3104 6604 

3105 6605 

3106 6606 

3107 6607 

3108 6608 

3109 6609 

3110 6610 

3111 6611 

3112 6612 

3113 6613 

3114 6614 

3115 6615 

3116 6616 

3117 6617 

'3118 6618 

3120 6620 

3121 6621 

3127 6627 

3128 6628 

3130 6630 

3133 6633 

16 

4006 

4011 

4012 

4013 

4020 

4040 

4080 

4083 

4084 

4085 

4086 

4100 

4101 

4102 

4103 

4104 

4105 

4106 

4107 

4108 

4109 

4110 

4111 

4112 

4113 

4114 

4115 

4116 

4117 

4118 

4120 

4121 

4127 

4128 

4130 

4133 

15 

3006 

3011 

3012 

3013 

3020 

3040 

3080 

3083 

3084 

3085 

3086 

3100 

3101 

3102 

3103 

3104 

3105 

3106 

3107 

3108 

3109 

3110 

3111 

3112 

3113 

3114 

3115 

3116 

3117 

3118 

3120 

3121 

3127 

3128 

3130 

3133 

3136 6900 3280 4136 

3137 6901 3281 4137 

30 

30 

3138 6902. 3282 4138 

3139 6903 3283 4139 

3140 6904 3284 4140 

3141 6905 3285 4141 

3142 6906 3286 4142 

3143 6907 3287 4143 

3144 6908 3288 4144 

3145 6609 3289 4145 

3146 6910 3290 4146 

3147 6911 3291 4147 

3148 6912 3292 4148 

3149 6913 3293 4149 

3i50 6914 3294 4150 

3151 6915 3295 4151 

3152 6916 3296 4152 

3153 6917 3297 4153 

3154 6918 3298 4154 

3156 6920 3300 4156 

3157 6921 3301 4157 

3158 6928 3302 4158 

550 

100 

550 

550 

1500 

300 

10 

840 

40 

500 

120 

10 

5 

100 

20 

10 

0 

5 
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1. SERIAL INTERFACE PARAMETERS - 

Motor model 1 828 Type ~~ I 
L530 

Applicable amplifier 
I 15s Model code None 

11/15kw 

3001 
6000rpm 

~0000000 

~0001010 

~0000000 

~0100110 

5000 

10 

50 

30 

30 

30 

100 

900 

100 

1200 

1200 

1500 

1500 

1500 

1500 

300 

10 

838 

26 

500 

120 

10 

5 

105 

20 

10 

30 

5 . 

164 ' 

4500 

0 . 

0 

~_~ 
Parameter for low-speed 

output characteristics 

Parameter number 

Parameter for high-speed 
output characteristics 11/15kw 

Parameter number 
aoo/ 

900rpm PM oc 15 16 oc 15 16 

6506 3006 4006 

6511 3011 4011 

6512 3012 4012 

6513 3013 4013 

6520 3020 4020 

6540 3040 4040 

6580 3080 4080 

6583 3083 4083 

6584 3084 4084 

6585 3085 4085 

6586 3086 4086 

6600 3100 4100 

6601 3101 4101 

6602 3102 4102 

6603 3103 4103 

6604 3104 4104 

6605 3105 4105 

6606 3106 4106 

6607 3107 4107 

6608 3108 4108 

6609 3109 4109 

6610 3110 4110 

6611 3111 4111 

6612 3112 4112 

6613 3113 4113 

6614 3114 4114 

6615 3115 4115 

6616 3116 4116 

6617 3117 4117 

6618 3118 4118 

6620 3120 4120 

6621 3121 4121 

6627 3127 4127 

6628 3128 4128 

6630 3130 4130 

6633 3133 4133 

PM 

3006 

3011 

3012 

3013 

3020 

3040 

3080 

3083 

3084 

3085 

3086 

3100 

3101 

3102 

3103 

3104 

3105 

3106 

3107 

3108 

3109 

3110 

3111 

3112 

3113 

3114 

3115 

3116 

3117 

3118 

3120 

3121 

3127 

3128 

3130 

3133 

30 

30 

3136 6900 3280 4136 

3137 6901 3281 4137 

3138 6902 ’ 3282 4138 550 

3139 6903 3283 4139 100 

3140 6904 3284 4140 550 

3141 6905 3285 4141 400 

3142 6906 3286 4342 1500 

3143 6907 3287 4143 1500 

3144 

3145 

3146 

3147 

3148 

3149 

3150 

3151 

3152 

3153 

3154 

3156 

3157 

6908 

6609 

6910 

6911 

6912 

6913 

6914 

6915 

6916 

6917 

6918 

6920 

6921 

3288 4144 300 

3289 4145 10 

3290 4146 1676 

3291 4147 60 

3292 4148 500 

3293 4149 90 

3294 4150 10 

3295 4151 5 

3296 4152 105 

3297 4153 20 

3298 4154 10 

3300 4156 0 

3301 4157 5 

3158 6928 3302 4158 0 
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1. SERIAL INTERFACE PARAMETERS 

Motor model B28 _ Type L531 

Applicable amplifier 26s Model code 68 

Parameter for low-speed Parameter for high-speed 
output characteristics 11/15kw output characteristics 11/15kw 1 

Parameter number . . Parameter number 
T 3201 , 

2000rpm PM OC ‘5 I I6 
I 20001 

PM OC 15 16 6000rpm 

3006 6506 3006 4006 00000000 

3011 6511 3011 4011 00111010 

3012 6512 3012. 4012 00000000 

3013 6513 3013 4013 00100110 _ - 

3020 6520 3020 4020 6000 

3040 6540 3040 4040 10 

3080 6580 3080 4080 80 

3136 6900 3280 4136 30 3083 6583 3083 4083 30 

3084 6584 3084 4084 30 

3137 6901 3281 4137 30 3085 6585 3085 4085 30 

3086 6586 3086 4086 100 

3138 6902 3282 4138 400 3100 6600 3100 4100 2000 

3139 6903' 3283 4139 100 3101 6601 3101 4101 68 

3140 6904 3284 4140 700 3102 6602 3102 4102 2300 

3141 6905 3285 4141 700 3103 6603 3103 4103 2300 

3142 6906 3286 4142 1500 3104 6604 3104 4104 700 

3105 6605 3105 4105 700 

3143 6907 3287 4143 1000 3106 6606 3106 4106 1500 

3107 6607 3107 4107 1500 

3144 6908 3288 4144 300 3108 6608 3108 4108 300 

3145 6609 3289 4145 10 3109 6609 3109 4109 10 

. 3146 6910 3290 4146 1250 3110 6610 3110 4110 500 

3147 6911 3291 4147 58 3111 6611 3111 4111 20 

3148 6912 3292 4148 500 3112 6612 3112 4112 500 

3149 6913 3293 4149 115 3113 6613 3113 4113 110 

3150 6914 3294 4150 10 3114 6614 3114 4114 10 

3151 6915 3295 4151 5 3115 6615 3115 4115 5 

3152 6916 3296 4152 100 3116 6616 3116 4116 100 

3153 6917 3297 4153 20 3117 6617 3117 4117 20 

3154 6918 3298 4154 10 4118 10 3118 6618 3118 _ - 

3156 6920 3300 4156 0 3120 6620 3120 4120, 30 

3157 6921 3301 4157 5 3121 6621 3121 4121 5 

3127 6627 3127 4127 164 

3158 6928 3302 4158 0 3128 6628 3128 4128 0 

3130 6630 3130 4130 0 

3133 6633 3133 4133 68 
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1. SERIAL INTERFACE PARAMETERS 

Motor model B35 Type L532 

Applicable amplifier 26s Model code 69 

Parameter for low-speed Parameter for high-speed 
output characteristics 18.5/22kw output characteristics 18.5122kw I 

Parameter number 1 Parameter number i 
- 350/ ’ IlOO/ 

PM OC 15 16 1100rpm PM Oc J5 l6 6000rpm 

3006 6506 3006 4006 00000000 

3011 6511 3011 4011 00001010 

3012 6512 3012 4012 00000000 

3013 6513 3013 4013 00100110 

3020 6520 3020 4020 6000 

3040 6540 3040 4040 IO 

3080 6580 3080 4080 55 

3136 6900 3280 4136 30 3083 6583 3083 4083 30 

3084 6584 3084 4084 30 

3137 6901 3281 4137 30 3085 6585 3085 4085 30 

3086 6586 3086 4086 100 3138 6902' 3282 4138 500 3100 6600 3100 . 4100 1500 

3139 6903 3283 4139 100 . 3101 6601 3101 4101 100 

3140 6904 3284 4140 500 3102 6602 3102 4102 1500 

3141 6905 3285 4141 500 3103 6603 3103 4103 1500 

3142 6906 3286 4142 2000 3104 6604 3104 4104 1100 

3105 6605 3105 4105 1100 

3143 6907 3287 4143 1500 3106 6606 3106 4106 1500 

3107 6607 3107 4107 1500 

3144 6908 3288 4144 300 3108 6608 3108 4108 300 

3145 6609 3289 4145 10 3109 . 6609 3109 4109 10 

3146 6910 3290 4146 838 3110 6610 3110 4110 539 

3147 6911 3291 4147 38 3111 6611 3111 4111 23 

3148 6912 3292 4148 500 3112 6612 3112 4112 500 

3149 6913 3263 4149 120 3113 6613 3113 4113 100 

3150 6914 3294 . 4150 10 3114 6614 3114 4114 10 

3151 6915 3295 4151 0 3115 6615 3115 4115 0 

3152 6916 3296 4152 100 3116 6616 3116 4116 100 

3153 6917 3297 4153 20 3117 6617 3117 4117 20 

3154 6918 3298 4154 10 3118 6618 3118 4118 IO 

3156 6920 3300 4156 0 3120 6620 3120 4120 50 

3157 6921 3301 4157 5 3121 6621 3121 4121 5 

3127 6627 3127 4127 143 

3158 6928 3302 4158 0 3128 6628 3128 4128 0 

3130 6630 3130 4130 0 

3133 6633 3133 4133 69 
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1. SERIAL INTERFACE PARAMETERS 

Motor model B45 Type L533 

Applicable amplifier 26s 
I 

Model code None 

Parameter for low-speed Parameter for high-speed 
output characteristics 11/15kw output characteristics 11/15kw. 1 

Parameter number . I . Parameter number 
300/ A 9001 

PM OC 15 16 900rpm PM OC 15 16 6000rpm 
3006 6506 3006 4006 00000000 

3011 6511 3011 4011 1000101 

3012 6512 3012 4012 00000000 

3013 3013 4013 00100110 -- 6513 _ _ - 
3020 6520 3020 4020 3500 

3040 6540 3040 4040 10 

-- 

3080 6580 3080 4080 80 

3136 6900' 3280 4136 30 3083 6583 3083 4083 30 

3084 6584 3084 4084 30 

3137 6901 3281 4137 30 3085 6585 3085 4085 30 

3086 6586 3086 4086 100 -- 

3138 6902 3282 4138 320 3100 6600 3100 4100 800 

3139 6903 3283 4139 100 3101 6601 3101 4101 100 

3140 6904 3284 4140 500 3102 6602 3102 4102 1300 

3141 6905 3285 4141 500 3103 6603 3103 4103 1300 

3142 6906 3286 4142 2400 3104 6604 3104 4104 2400 

3105 . 6605 3105 4105 2400 

3143 6907 3287 4143 1500 3106 6606 3106 4106 1500 

3107 6607 3107 4107 1500 

3144 6908 3288 4144 300 3108 6608 3108 4108 300 

3145 6609 3289 4145 10 3109 6609 3109 4109 10 

3146 6910 3290 4146 754 3110 6610 3110 4110 673 

3147 6911 3291 4147 32 3111 6611 3111 4111 27 

3148 6912 3292 4148 500 3112 6612 3112 4112 500 

3149 6913 3293 4149 380 3113 6613 3113 4113 250 

3150 6914 3294 4150 10 * 3114 6614 3114 4114 10 _ - 

3151 6915 3295 4151 5 3115 6615 3115 4175 0 

3152 6916 3296 4152 100 3116 6616 3116 4116 100 

3153 6917 3297 4153 20 3117 6617 3117 4117 20 

3154 6918 3298 4154 10 3118 6618 3118 4118 10 

3156 6920 3300 4156 30 3120 6620 3120 4120 30 . 
3157 6921 3301 4157 5 3121 6621 3121 4121 5 

3127 6627 3127 4127 164 

3158 6928 3302 4158 0 3128 6628 3128 4128 6000 

3130 6630 3130 4130 0 

3133 6633 3133 4133 0 
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1. SERIAL INTERFACE PARAMETERS 

Motor model B50 Type L534 

Applicable amplifier 40s Model code None 

Parameter for low-speed 
22/26/ 

Parameter for high-speed 
output characteristics 22/30/ 

30kw m 
output characteristics 

37kw 
Parameter number . - Parameter number I 

2601 . *’ 1 1200/ 
PM OC 15 16 800rpm PM OC 15 16 4500rpm 

3006 6506 ‘3006 4006 00000000 

3011 6511 3011 4011 00111010 

3012 6512 3012 4012 00000100 
. 

3013 6513 3013 4013 00111110 - P -- 

3020 6520 3020 4020 6000 

3040 6540 3040 4040 10 

3166 6930 3310 4166 50 3080 6580 3080 4080 25 

3136 6900 3280 4136 30 3083 6583 3083 4083 25 

3084 6584 3084 4084 30 

3137 6901 3281 4137 30 3085 6585 3085 4085 30 

3138 6902 3282 4138 - 3086 6586 3086 4086 100 P 360 3100 6600 3100 4100 1300 

. 

3139 6903 3283 4139 100 3101 6601 3101 4101 100 

3140 6904 3284 4140 360 3102 6602 3102 4102 1300 

3141 6905 3285 4141 360 3103 6603 3103 4103 1300 

3142 6906 3286 4142 2000 3104 6604 3104 4104 800 

3105 6605 3105 4105 800 

3143 6907 3287 4143 ,150o 3106 6606 3106 4106 1500 

3107 6607 3107 4107 1500 

3144 6908 3288 4144 300 3108 6608 3108 4108 300 

3145 6609 3289 4145 10 3109 4109 10 3109. 6609 

3146 6910 3290 4146 1473 3110 6610 3110 4110 523 

3147 6911 3291 4147 65 3111 6611 3111 4111 20 

3148 6912 3292 4148 500 3112 6612 3112 4112 500 

3149 6913 3293 4149 210 3113 6613 3113 4113 280 

3150 6914 3294 4150 0 3114 6614 3114 4114 0 

3151 6915 3295 4151 5 3115 6615 3115 4115 0 

3152 6916 3296 4152 110 3116 6616 3116 4116 100 

3153 6917 3297 4153 20 3117 6617 3117 4117 20 

3154 6918 3298 4154 10 3118 6618 3118 4118 10 

3156 6920 3300 4156 0 3120 6620 3120 4120 40 

3157 6921 3301 4157 5 3121 6621 3121 4121 5 

3127 6627 3127 4127 171 

3158 6922 3302 4158 0 3128 6628 3128 4128 0 

3130 6630 3130 4130 0 

3161 6925 3305 4161 0 3133 6633 3133 4133 0 
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APPENDIX 

1 l CALCULATING THE ACCELERATION/DECELERATION TIME 

In acceleration/deceleration, the output of the 

built-in AC spindle motor is 120% of the short- 

time rated output (including %ED). 

output 

The acceleration/deceleration time required for 

acceleration/deceleration (shown a’t the 

can be calculated from the expressions below. . 
As the load torque of the machine . is not 

considered in this calculation, the actual 

i 
I 
1 &peed 

acceleration/deceleration time is slightly longer 

than the time calculated here. 

Output characteristics at acceleration/deceleration 

JL: Load inertia converted into motor shaft 
[kg. m. set*] 
X Formula for calculating the value from GD* : 

1 [kq. m*l = 0.0255 Ikq. m. set*] 

Jm : Motor inertia [kg. m. set*] 

PO, Pm : output NW 
Nb, Nf, Nm : Speed [rpml 

@ Acceleration time (tI) in. the constant torque region (0 to Nb) 

t1 = 0.10754 x 
P()x1000 [=I 

(JL + Jm) X Nb* 

@ Acceleration time (t2) in the constant output region (Nb to Nf) 

f2=O.t0754x - 
(JL + Jm) X (Nf* T Nb*) 

2Po x 1000 Csecl 

@ Acceleration time (ts) in the output reduction region (Nf to N,) 

t3 = 0.10754 x 
(JL + Jm) x Pm - Nf) 

(Pm T P())*X 1000 

X{ (Nm-Nf)- 
pO Nm - PmNf Pm 

xln (- )1 
Pm-PO PO Esecl 

Total acceleration time (t) from 0 to Nm is : t = tl + t2 + t3 
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APPENDIX 

(Example) 

When the built-in motor 

output characteristics at 

B2/L120 is used, the 

acceleration/decelera- 5 

tion as shown in the figure at the right. The 

values to be used in the calculation ‘are as 

follows: 

Jm = 0.0008 [kg.m.s*] 
PO = 5.5x1.2 = 6.6 [kW] 
Pm = 3.7 x I .2 = 4.44 [kW] 
Nb = 1500 [rpm] 
Nf = 6000 [ rpm] 
Nm = 8000 [ rpm] 
JL = 0.0016 [kg.m.s*] 

output 

[K I W 

t 

.Speed 

6000 8000 [rpm] 

Output at acceleration/deceleration 
Short-time rated output 

0 Acceleration time (tl) in the constant torque region (0 to 1500) 

(0.0016 + 0.0008) x 1500* 
t1 = 0.10754 x = 0.0880 

6.6 x 1000 

@ Acceleration time (t2) in the constant output region (1500 to 6000) 

8 (0.6016 - 0.0008) x (6000* - 1500*) 
t2=0.10754x = 0.660 

2x6.6x1000 

WI 

Isecl 

@ Acceleration time (ts) in the output reduction region (6000 to 8000) 

(0.0016 - 0.0008) x (8000 - 6000) 
t3 = 0.10754 x 

(4.44 - 6.6) x 1000 

. 6.6 x 8000 - 4.44 x 6000 4.44 
x { (8000 - 6000) - In ( -) } = 0.669 [=I 

4.44 - 6.6 6.6 

Total acceleration time (t) from 0 to Nm is : t = tl + f2 + t3 = I.417 [s] 
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APPENDIX 

2. SELECTION DATA TABLE 

2.1 Built-in Spindle Motor Selection Data Table 

MTB DATE 

Output Power Continuous rated 
30-min. rated 
40% ED rated 

Base Speed 

Maximum Speed 

Continuous Rated Torque 
(With Constant Torque Range) 

kW 
kW 
kW 

rpm 

rpm 

kg.m 

300min. Rated Torque 
(With Constant Torque Range) 

kg.m 

Rotor Inner Diameter 
(Spindle Outer Diameter) 
Main Bearing Inner Diameter 
Rear Bearing Inner Diameter 

Rotor Length 
(Sleeve Length, Bearing span) 

Stator Outer Diameter 

Acceleration Time 
(0 rpm --) Max. Speed) 

Spindle lnertia 
(Converted into motor shaft) 

mm 

mm 
mm 

mm 

mm 

sec. 

kg.cm.s2 

Rigid Tapping 
(Example : M2,2000 rpm) . 

Arrival Speed r Pm 
Acceleration Time sec. 

Built-in Sensor 
Inner Diameter of Ring mm 
Bearing Lubrication 
(Sensor Type : Standard or Dripproof) Grease or OIL-AIR 

Machine Lathe, MC, etc. 

. . 
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APPENDIX 

2.2 Spindle Servo Unit/NC 

Model Drawing number C-axis detection circuit Special conditions 

A06B- .H #H Required/Not required 

CNC device I FANUC series I 

2.3 Installation Conditions and Spindle Servo Unit Cooling Method 

Input powei supply AC2OOV/230V/380V/415V 
voltage ‘Others (AC V) 

Power Supply 
Frequency 

50Hz/60Hz 

Ambient temperature I 
Motor: Approx. OC - OC, Spindle servo unit: Appiox. OC - OC 

Ambient humidity 
I 

Approx. % - % 

Cooling method 
I 

Designed by customer/FANUC unit adapter specifications 

Conditions for spindle servo unit cooling method designed by customer 

Fan motor Maximum air flow: ms/min. 
Maximum static pressure: mmAg 
Number of motors: motors 

‘Cooling wind 
circulation method 

Power magnetic panel internal circulation/Fresh air direct cooling (air 
filter: equipped/not equipped) 

Cooling mechanism drawing 

(See drawing below/See attachement) 

Example) 

Width Depth Height 

Width Depth Height Duct size: 50 x 20 x 1 OOmm 

Duct size: x X mm 

‘T&l jAir 
&o 1 Radiator 

unit 

-u 
1 Fan motor 

t 
Air 
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2.4 Functions 

item 

C-axis control function 

Rigid tapping function 

Spindle orientation function 

Constant surfave speed 
control function 

Output control function 

Torque control function 

Description 

Used/Not used 
(Use: Cutting/Spindle indexing/Others) 

Used/Not used Target specifications: 
(Example) 2000 rpm for M2 

Magnetic sensor method 
Position coder mehod 
(Position coder/Built-in sensor) 
Use: ATC/Spindle indexing (workpiece indexing required) / 

Others 

Used/Not used 

Used/Not used Use 

Used/Not used Use: Gear-shift/Others 
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2.5 Cutting Conditions In The Cs Contouring Control Mode 

Item Description 

Motor model 
, 

Spindle servo unit model 

Spindle and motor separated? 
Built-in motor used? 

Separated Built-in motor 

Outside diameter of Cs 
detector drum 

65# 97.5# 130# 195# 

I Gear ratio of spindle to motor 
I 

Spindle inertia calculated in 
terms of motor inertia 

kg. cm. sec2 

Workpiece material 

I Workpiece diamter I mm+ 

I Tool diameter 
I mm# 

I Number of tool teeth I teeth 

I ’ Tool speed at cutting I rpm 

Cutting feed speed mm/minute 
deg/minute 

I Cutting depth (depth of cut) 
I 

mm 

Workpiece shape 
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Features of built-in AC spindle motor series . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-1 

Features of signal conversion circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-2 

Functions ........................................................... A-5 

Fuse .............................................................. 4-l 7 

<G> . 

Gear/clutch signals (CTHlA and CTH2A) (Dl signals from the PMC to CNC) . . . . . . . . . . . . 8-8 

High-speed characteristic side electromagnetic contactor status signal 

(RCHHGA, RCHHGB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-8 

How to measure ,+ 0.5 mm to check the positional relationship 

between the detector and the detection ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-129 

How to read the graphs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 o-3 

Humidity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-l 9 

<I> 

Input power and grounding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-19 

Input signals (DI signals) PMC to CNC ....................................... 8-6 

Installation .......................................................... 4-19 

Installation conditions and servo unit cooling method ............................. A-4 

Interface signals ...................................................... 8-6 

interference for detection rings A and B .................................... l-130 

<L> 

Locking assembly type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-4 

<M> 

Magnet contactor (MCC) -specification ....................................... 9-2 

Major component functions and application .. I ............................... 4-10 

Mounting procedures and precautions of high-resolution magnetic pulse coder . . . . . . . . . 7-14 

<N> 

i-3 



Note ............................................................... 9-9 

Notes relating to reading the graphs ....................................... 1 o-2 

<o> 
Observing the output waveform and adjusting the preamplifier . . . . . . . . . . . . . . . . . . . . . 

Operating temperature range ............................................. 

Order numbers of signal conversion circuit .................................... 

Ordering numbers for detector and detection circuit ............................. 

Ordering numbers for switching units ........................................ 

Ordering specification drawing numbers (all models) ............................ 

Output and torque characteristics ......................................... 

Output signal (DO signal) CNC + PMC . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . 

7-22 

6-6 

6-4 

7-4 

9-1 

11-2 

l-10 

8-l 1 

1 Overview of loader control option/loader robot control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 

<P> . 

Parameters for AC spindle servo unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-l 

Position coder output signa!s ............................................. 6-5 

Power supply ........................................................ 6-6 

Powertransformer .................................................... 4-17 

Power voltage check .................................................. 13-l 

Power-line change signal (RCHPA, RCHPB) .................................. 8-11 

Power-line status abnormal alarm (new addition) ............................... 8-19 . 

Power-line status check signal (RCHA, RCHB) .................................. 8-7 

Precautions of rotor .................................................... 3-3 

Precautions of stator ................................................... 3-l 

Precautions on using the electromagnetic contactor . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-21 

Preparing for the adjustment ............................................. 7-23 

Protection of the built-in motor ........ : ................................... 2-7 

<R> 

Relationship between 

for the dynamometer 

Relay specification . 

the output of each spindle motor and the voltages 

................................................... 5-4 

.................................................... 9-2 

Rotor external dimensions ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . l-43 

<s> 
Selection based on output characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Selection based on outside dimensions ....................................... 5 

Selection data table .................................................... A-3 



Sequence .......................................................... 8-13 

Serial interface parameters .............................................. 14-l 

Signal switching circuit cable order specification number (optional) . . . . . . . . . . . . . . . . . . 11-5 

Specification of switching units ............................................ 9-2 

Specifications (model 1s - 40s) ............................................. 4-9 

Specifications of built-in AC spindle motor series . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2 

Specifications of speed range switching control ................................ 8-3 

Specifications of the high-resolution magnetic pulse coder ......................... 7-3 

Specifying spindle parameters for the signal conversion circuit mounted on the unit . . . . . l 6-28 

Speed detecting signal (SDTA, SDTB) ...................................... 8-12 

Speed range switching (B17 to 845) ...................................... l-113 

Speed range switching (B2 to B12) ....................................... l-111 

Speed range switching (B40) ........................................... l-115 

Speed range switching (B50) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-118 

Speed range switching control sequence alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-19 

Speed range switching unit ( A -A connection: @) ............................. 9-3 

Spindle amplifier/NC .................................................... A-4 

Spindle control signals .................................................. 8-6 

Spindle control unit ................................................... 4-10 

Spindle servo unit and ROM editions ....................................... 6-29 

Stator connection 8 during /1\- Awiring ...................................... 8-4 

Stator connection 8 during A- A wiring ....................................... 8-4 

Stator external dimensions . . . . . . . . . . . . . . . .............................. l-109 

System configuration of high-resolution magnetic pulse coder ...................... 7-2 

System configuration of signal conversion circuit ............................... 6-3 

<T> 

Table of parameters for each model . . . . . . . 4 ............................... 14-9 

Temperature measuring points . . . . . . . . . . . . ............................... 1 o-5 

Temperature rise data of model BlO (graph 1) ................................ 1 o-7 

Temperature rise data of model B10 (graph 2) ................................ 10-8 

Temperature rise data of model 817 (graph 1) ................................ 10-9 

Temperature rise data of model B26 (graph I) ............................... 10-10 . 

Temperature rise data of model B26 (graph 2) ............................... 10-l 1 

Temperature rise data of model B28 (graph 1) ............................... 10-12 

Temperature rise data of model 828 (graph 2) ............................... 10-13 

Temperature rise data of model B35 (graph 1) 10-14 . ............................... 

i-5 





R
ev

is
io

n
 

R
ec

o
rd

 

F
A

N
U

C
 

B
U

IL
T

-I
N

 
A

C
 

S
P

IN
D

L
E

 
M

O
T

O
R

 
se

ri
es

 
D

E
S

C
R

IP
T

IO
N

S
 

(B
-6

50
52

E
) 

05
 

1.
. 

M
od

ifi
ca

tio
n 

of
 a

ll 
pa

ge
s 

M
ar

., 
‘9

3 
2.

 ‘
A

dd
iti

on
 

of
 n

ew
 

m
od

el
s 

62
, 

68
, 

81
2 

an
d 

I3
26

 

3.
 .

A
dd

iti
on

 
of

 p
ar

am
et

er
 

N
o.

 ‘
A

06
B

-6
06

4-
L*

**
 

04
 

1.
 

C
ha

ng
e 

in
 S

ec
tio

n 
17

. 
U

se
 o

f 
th

e 
sp

in
dl

e 
m

ot
or

 u
si

ng
 a

 s
pi

nd
le

 

am
pl

ifi
er

 h
as

 b
ee

n 
ch

an
ge

d.
 

S
ep

., 
‘9

1 
2.

 
C

ha
ng

e 
in

 S
ec

tio
n 

20
.1

1.
 

T
he

 b
ui

lt-
in

 s
pi

nd
le

 m
ot

or
 s

el
ec

tio
n 

da
ta

 t
ab

le
 h

as
 b

ee
n 

ch
an

ge
d.

 

3.
 

B
ui

lt-
in

 s
pi

nd
le

 m
ot

or
 s

el
ec

tio
n 

da
ta

 t
ab

le
 i

s 
m

ov
ed

 f
ro

m
 1

5.
5 

to
 

20
.1

1.
 

03
 

02
 

1.
 

A
dd

iti
on

 
of

 d
es

cr
ip

tio
ns

 
of

 m
od

el
s 

B
0.

3,
 

B
0.

5,
 

M
ay

., 
‘9

1 
B

15
, 

an
d 

B
30

 

2.
 

A
dd

iti
on

 
of

 d
es

cr
ip

tio
ns

 
of

 m
od

el
s 

B
3 

an
d 

B
45

 

3.
 

A
dd

iti
on

 
of

 d
es

cr
ip

tio
ns

 
of

 t
he

 s
er

ia
l 

in
te

rf
ac

e 

1.
 

A
dd

iti
on

 
of

 g
ra

ph
 

of
 t

he
rm

al
 

da
ta

 

N
ov

., 
‘9

0 
2.

 
C

or
re

ct
io

n 
of

 e
rr

or
s 

. 

01
 

Ju
l.,

 
‘9

0 

R
ev

is
io

n 
D

at
e 

C
on

te
nt

s 
R

ev
is

io
n 

D
at

e 
C

on
te

nt
s 
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