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1. GENERAL

This instruction manual applies to the maintenance work of 18 AC spindle servo unit and

its options. (For applicable units refer to Table 1.2)

controls AC spindle motors smoothly and stably without any noticeable noise.

back the regenerative energy

Owing to its unique driving method using a microcomputer, the FANUC AC spindle servo unit

The characteristic regenerative braking system of this FANUC AC spindle servo unit feeds

deceleration of AC spindle motor.

1.1 Structure

(1)

(2)
(3)
(4)
(5)
(6)
(7
(8)

The FANUC AC spindle servo unit consists of the following units and parts.

@ Unit
Spindle control unit (Basic) -==----- @ PCB
3 ROM

Fuses (for spare) (Basic)

Connectors (for connections) (Basic)

D/A converter (Option)

Power transformer (Option)

Spindle orientation control circuit (Option)
Unit cover (Option)*

Unit adapter (Option)*

AC spindle servo unit

Connectors

to the power supply efficiently to economize power during the

Fuses

AC
spindle
motor

Spindle orientation
control circuit

Unit
adapter

(Basic)
r———=--- h (e I
1 1 1
| ! ! I
1 _ ! Magnetic _ Spindle
1 r _>: cabinet I~ g control
: | | : unit
R
| 1
1 1
! |
| '
: : (Options)
1 |
b ——— J
D/A
converter
Unit
cover
3-phase power supply — — — — -~ — — — - — —a

Power trans-
former
(Option)

Fig. 1.1 Block Diagram




ROM Specification
drawing numbers
Specification Clas- | of applicable
Applicable motor Specification Unit drawing PCB drawing drawing sifi- | AC spindle motor
or name drawing numbersinumbers numbers numbers cation
Spindle servo unit | A06B-6044-H007 |A06B-6044-C008| A20B-0009-0530| A06B-6044-C507| J10 | A06B-0704-B001,2
for model 3 #J10
Spindle servo unit | A06B-6044-H008 |A06B-6044-C008{ A20B-0009-0531| A06B-6044-C508| J11 | A06B-0707-B001,2
for model 6 #J11
Spindle servo unit A06B-6044-H009 [A06B-6044-C009|A20B~0009-0532
fc?r model 8 A06B-6044-C509| J02 | A06B-0706-B001,2
A06B-6044-11108 |A06B-6044-C108{ A20B~1000-0692
Spindle servo unit A06B-6044-H010 [A06B-6044-C010;A20B-0009-0533
fcf)r modei'lz A06B-6044-C510/ J03 | A06B-0705-B001,2
A06B-6044-H112 [A06B-6044-C112|A20B-1000-0693
Spindle servo unit | A06B-6044-H011 [A06B-6044-C011|A20B-0009-0534| A06B-6044-C511| J04 | A06B-0708-B001,2
for model 15
Spindle servo unit | A06B-6044-H016 |A06B-6044-C012{A20B-0009-0538| A06B-6044-C516| J05 | A06B-0709-B001,2
for model 18
Spindle servo unit | A06B-6044-H017 [A06B-6044-C013|A20B-0009-0539| A06B-6044-C517| J06 | A06B-0710-B001,2

for model 22

D/A converter
(BCD)

A06B-6041-J031

D/A converter
(BINARY)

A06B-6041-J032

Orientation A
(Position coder
system, Z-step
speed change)

A06B-6041-J110

A20B-0008-0240

Orientation B
(Position coder
system, 2-step
speed change)

A06B-6041-J111

A20B-0008-0241

Orientation C
(Magnetic sensor
system 2-step
speed change)

A06B-6041-J120

A20B-0008-0030

Orientation D
(Magnetic sensor
system 3-step
speed change)

A06B-6041~J121

A20B-0009-0520

Orientation E
(Position coder
system, 4-step
speed change)

A06B-6041-J130

A20B-1000-0460

Orientation F
(Position coder
system, 4-step
speed change)

A06B-6041-J131

AZ20B-1000-0461

Orientation G
(Magnetic sensor
system 2-step
speed change)

A06B-6041-J112

A20B-0008-0031

Note 1)

For PCBs A20B-0009-0530 -~ 0539, their components parts other than ROM

are the same, but their setting and adjustments differ from each other.

Note 2)
Note 3)

ROM is mounted at MD25.
The ROM type is indicated as shown in the right figure.

J o2 [ ROM type
001 D
ROM version number
ROM address

2 -

(See appendix 6 PCB wiring diagram)




1.2

1.2 Maintenance Tools

1.2.1 Tools for adjustment

Use tools shown in Table 1.2(a) for adjustment and tools shown in Table 1.2(b) for repair.

Table 1.2(a) Tools for Adjustment

Name Specification Use
AC voltmeter 1V ~ 300V AC power voltage
(Accuracy: Better measurement

than +2%)

Cross-recessed (+): Large, and
(+) and conventional medium sizes
screwdrivers (-): Large, medium,

and small sizes

Table 1.2(b) Tools for Repair

Name Specification Use
DC voltmeter 1V - 300V AC power voltage
(Accuracy: Better measurement

than +1%)

DC voltmeter ImV -~ 500V DC power voltage
(Accuracy: -Better and offset voltage

than +1%) check

Circuit tester Resistance value check
Cross-recessed (+) (+): Large, and

and conventional medium sizes

screwdrivers (-): Large, medium,

and small sizes

1.3 Installation Procedure

Check the AC spindle servo unit at the installation time according to the items shown in

Table 1.3.




Table 1.3 Check Procedure at Installation Time
Item Procedure Remarks
1 | Check if the specifications of motor, Check if the motor correctly corresponds
servo unit, and options are correct. to to the unit, PCB, and ROM, referring
to Table 1.1.
2 | Check the unit for external damage. Check upper power resistors and PCB
parts for damage.
3 | Check the AC power voltage, voltage See Table 2.1.1.
fluctuation, power capacity (kVA) and
frequency employed.
4, | Connect the grounding wire, power See para. 2.1, 2.2, 2.3 and appendix 1.
cable, drive power cable, and signal
cables.
5. | Check setting and adjusting results. See para. 3.1.
6. | Turn on AC power supply, and check if
the green PIL lamp lights on PCB.
7. | Check if motor rotates in normal and
reverse directions correctly by giving
rotation commands.
8. | Check the motor operation for all
speed ranges.
9. | Adjust the spindle orientation circuit. See Chapter 7.

2. CONNECTIONS

Check connections according to the connection diagram (APPENDIX 1)

(APPENDIX 2).

3).

2.1 Connection of Power Supply

2.1.1

Power voltage and capacity check

ing procedure according to the power voltage.

and cable layout

For conductor sectional areas and other details of cables, see cable specifications (APPENDIX

Measure the AC power voltage before connecting the power supply, and observe the follow-



Table 2.1.1(a) Procedure to AC Power Voltage

AC power voltage Nominal voltage Procedure
170V ~ 220V 200V Set toggle switch to 200V.
210V -~ 242V 220V Set toggle switch to 220V,
230V - 253V 230V Reduce the input voltage to 200V by using an

autotransformer or the like.

254V or more 380V ~ 550V Reduce the input voltage to 200V by using an

insulation transformer.

The input power specifications of AC spindle servo unit are shown in Table 2.1.1(a).

Use the power supply having the capacity enough to avoid any trouble due to the voltage

drop with the maximum load.

Table 2.1.1(b) Input power specifications of AC spindle servo unit

Nominal rated voltage AC200V/220V (Switchable,
3-phase)

Allowable voltage -15% ~ +10%

fluctuation

Frequency 50Hz/60Hz +1Hz (Not switchable)
Motor model 3 6 8 12 | 15 | 18 | 22

Power

capacity Capacity at
30 min. rating 9 12 | 17 | 22 | 26 | 32 | 37

(KVA)

2.1.2 Connection of protective grounding wire

Connect a protective grounding wire to ground terminal "G" before connecting the power

cable. Use a grounding wire having the capacity enought to meet the feeder breaker capacity.

2.1.3 Connection of power cable

Connect the power cable after connecting the grounding wire. The phase rotation of power

supply is not specified for the AC spindle servo unit,



2.2

2.2 Connection of AC Spindle Motor

Connect the AC spindle motor according to the connection diagram. (APPENDIX 1).

Be careful not to connect the drive power cable in a wrong connecting order, otherwise the

motor vibrates or it stops with alarm No. 2. Connect protective grounding wire "G" without fail.

2.3 Connection of Signal Cables

Connect signal cables according to the connection diagram, (APPENDIX 1).



3. SETTING AND ADJUSTMENTS
3.1 Setting of Unit and PCB

For the parts on the unit and PCBs, refer to mounting layout of parts (APPENDIX 5 and 6).

Confirm the following setting before turning on the power switch.

Table 3.1(a) Setting to be Confirmed before Turning on the Power Switch

No. Check items Remarks
1 Setting of voltage selection See para. 2.1
2 Setting (short bars) check See Table 3.1(b)

Table 3.1(b) Setting

Setting Contents Setting Setting at shipment
terminal No. from FANUC
Machine ready Used OFF @]ON
S1 signal (MRDY) OFF
Not used ON ]ON
Analog override | Used OFF ]ON
S2 OFF
[*]
(Note 1) Not used ON [5]lon
o
Same as the Used ON (8]Jon
S3 above ON
(Note 1) Not used OFF Blion
Velocity command | Use of external
signal analog voltage OFF ]ON
S4 command OFF
o
Use of RO1 - ON ]ON
R12 commands




Setting Contents Setting Setting at shipment
terminal No. from FANUC
Setting of 4500 rpm B: Shorted i Set to the rating
[e]
S5 velocity feedback of the motor
amount to rated - employed
command 6000 rpm A: Shorted A
8000 rpm A and B: opened %i
Sé Velocity control S6
phase compensa- Depends on motor and PPW version
S7 tion S7 numbers. See Table 3.1(c)
Delay time 0 sec/option OFF [§]]ON
S8 required until ON
motor is de- 0.2 sec/standard |ON ]ON (Note 1)
energized
MCC is turned OFF ]ON
S9 Machine ready off OFF
signal function
MCC is not ON o
ON
turned off ]
Overcurrent Labeled OFF ]ON Determined as
S10 detection level - specified on the
Not labeled ON ]ON unit label (Note 2)

Note 1) Insert a short bar without fail even when setting is turned off.
Note 2) Turn on S10 only when the label at the upper part of the PCB mounting plate

represents that S10 is turned on.

Variable resistors RV1 -~ RV19 of the spindle control circuit PCB have been adjusted at
factory before shipment, and their adjustments are no longer necessary, in principle.

However, the set values of variable resistors shown in Table 3.1(d) are changeable as
required. Readjust variable resistors shown in Table 3.1(c) after turning on the power supply, if

fine adjustment is required for offset, rotating speed, etc.

Note 1) Setting terminals S2 and S3 shown in Fig. 3.1(a) are mounted on the circuit in the

vicinity of the analog override circuit in spindle control PCB.



|
|
|
Velocity command | DA 2

VCMD
(MAX. 10V) :

|
Analog override | 0V

OVR1 _¢GVR1

100K

10K S2 S3
T\

oV

|
OVR2
OVR2
|

Use of override
Unuse of
Setting Override range Override range override
Max 120% Max 100%
S2 OFF OFF ON
S3 ON OFF OFF

Fig. 3.1(a) Analog Override Circuit

Table 3.1(c)

(i) PCB A20B-0009-0530 ~ 539

Setting of S6 and S7

Applicable Overall version .
motor ROM number of PCB Setting
Type | Version number S6 ST

Refore 001D Refore 12E ON OFF
Model 3 J10

After 001E After 14F OFF ON

Before 001D Before 12E ON OFF
Model 6 J11

After 001E After 14F OFF ON

Before 001F Before 12E ON ON
Model 8 Jo2

After 001G After 14F OFF ON

Before 001F Before 12E ON ON
Model 12 Jo3

Before 001G After 14F OFF ON

3.

1



.1

Applicable ‘ Overall version .
motor R O M number of PCB Setting
Before 001E Before 12E ON ON
Model 15 J04
After O001F After 14F OFF ON
Before 001B Before 12E ON ON
Model 18 Jo5
After 001C After 14F OFF ON
Model 22 J06 After 001A After 14F OFF ON
(ii) PCB A20B-1000-0692, 0693
Applicable R O M Setting
motor
Type | Version number S6 S7
Model 8 Jo2 After 001G OFF ON
Model 12 Jo3 After 001G OFF ON
(1) Variable resistors whose set values are changeable,
Table 3.1(d)
Xj;la;l: Use Standard adjustment at Setting
No s shipment from FANUC change method
RV3 Set speed arrival Sends speed arrival signal See appendix 8.
level when the motor speed reaches
85 -~ 115% of the command
speed.
RV4 Speed detection level 3% of the maximum speed is "
detected.
RV5 Torque limit value "

- 10 -




(2) Variable resistors for fine adjustment of offset and rated speed.

Table 3.1(e)

Variable
resistor Use Adjusting method
No.
RVl Adjusts the velocity command voltage level. See appendix 8.
RV2 Adjusts the velocity command voltage offset. "
RV9 Finely adjusts the rated speed in normal "
rotation (SFR).
RV11 Finely adjusts the rated speed in reverse "
rotation (SRV).
RV13 Adjusts the offset when zero speed is "
commanded.

Note 1) Don't change the setting of variable resistors other than specified in Table 3.1(d) and
Table 3.1(e), since these variable resistors have been adjusted at factory before
shipment from FANUC.

For adjustments of variable resistors, see APPENDIX 8.

3.2 Setting and Adjustment of Spindle Orientation Control Circuit

Refer to spindle orientation control circuit, in chapter 7.

- 11 -



4. ROUTINE MAINTENANCE

Check and clean AC spindle motor and servo unit about the following items once every 6
months so that they can be operated under a good operating condition for a long time. Change the

check intervals as required according to the contamination degrees.
4.1 AC Spindle Motor
If the ventilation hole, cooling fan, and finger guard of the AC spindle motor are dirty, the

radiation efficiency of the motor will be lowered. Clean them using compressed air or a vacuum

cleaner.

4.2 AC Spindle Servo Unit

Since a cooling fan is mounted at the upper part of the servo unit, nearby resistors and

other parts may become dirty. If these parts are dirty, clean them with a vacuum cleaner.

- 12 -



5. TROUBLESHOOTING

If a trouble occurs, locate its cause, and take a remedial action referring to each item in

Table 5(b) according to symptoms after checking the AC power voltage and DC power voltage on

PCB shown in Table 5(a).

Table 5(a) Power Voltage Check

AC power voltage check Check AC power voltage at INPUT terminals R, S, T, G (see
par. 2.1)

DC power voltage check Voltage Check terminals | Standard values

on PCB
+24V +24 — OV About Ripple:

25V+10%, About 0.5V

+15V +15 — 0V +15V+4% (Not adjustable)
+ 5V +5 — 0V + 5V+1% (Adjustable by RV15)
-15V | -15 — 0V -15V+4% (Not adjustable)

Table(b) Classification of Symptoms

Item Symptoms il’;:i:‘ence
1 POWER ON indicator lamp PIL does not light. 5.1
2 Alarm lamp lights on PCB. 5.2
3 The motor does not rotate at the specified revolutions. 5.3
4 The motor does not rotate. 5.3
5 Noticeable vibrations or noises are produced during rotation. 5.4
6 An abnormal noise is produced from motor during deceleration. 5.5
7 Speed overshooting or hunting occurs. 5.6
8 Cutting power is low. 5.7

_13_




Reference
Item Symptoms items
9 Spindle orientation is not correct. 5.8
10 Acceleration/deceleration time is longer than specified. 5.9
11 DC power voltage of PCB is not correct. 5.1
5.1 Power ON Indicator Lamp PIL does not Light
Table 5.1 Check Procedure and Remedy
Item Causes Check procedure Remedy
1 AC power is not supplied. Check it at power input
terminals R,S,T.
2 Fuse F4 is blown out. See appendix 5. Replace F4 (5A).
3 Fuses AF1l, AF2, and AF3 Check if alarm indications Replace fuses AFl, AF2, AF3.
are blown out. of fuses AF1l, AF2, AF3 Replace PCB, if these fuses
appear. See appendix 5. are blown out again soon
after replacing them.
4 PCB connectors CN6 and Check if the connector Insert connectors correctly.
CN7 are not plugged guide groove appears on
correctly. the PCB connector surface.
5 Neither 19A nor 19B is Check voltage at check Replace transformer TF.
output because of terminals 19A-CT and
defective transformer TF, 19B-CT of PCB.
Measuring voltage values
should be about AC 19V
between these terminals,
6 PCB power circuit is Lamp PIL is lit by +5V Replace PCB.
defective. and -15V.
Check power voltage
according to Table 5(a).

- 14 -




5.

5.2 Alarm Lamp Lights on PCB

An alarm is displayed by four hexadecimal codes using LEDs mounted on PCB as shown in

Table 5.2.
8 4 2 1

F—O—faf—é—i—(—)—‘m/ Alarm display LED

ALARM CODE

Fig. 5.2(a)

Table 5.2(a) Contents of Alarms

Alarm display (O: Light)

No. 8 4 2 1 Contents of alarms

1 ) Motor is overheated (thermostat operates).

2 O Speed is deviated from the command value due to
overload and others.

3 O O Fuse F7 in DC link is blown out.

4 (@] Fuses Fl, F2, or F3 in AC input circuit are blown out.

5 O O Fuses AF2 or AF3 on PCB is blown out.

6 O O The motor speed exceeds the maximum rated speed
(analog system detection).

7 O O O The motor speed exceeds the maximum rated speed
(digital system detection).

8 O Power voltage (+24V) is higher than specified.

9 O 0 Radiator for power semiconductors is overheated.

10 O O +15V power voltage is abnormally low.

11 O O 0 DC link voltage is abnormally high.

12 o} O DC link current is flows excessively.

13 O O 0O CPU and peripheral parts are defective.

14 o O O ROM is defective.

-15_
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.2

(1) Alarm No. Motor is overheated.

Item Causes Check procedure Remedy
1 Built-in fan motor of
spindle motor is Replace fan motor.
defective,
2 Overload operation Check it using a load Re-examine cutting conditions
meter. and tools.
3 Motor cooling system Clean it using compressed
is dirty. air or vacuum cleaner.
4 Disconnection or poor Check connections between
contact of wiring motor and servo unit.

(2) Alarm No. Speed is deviated from the command value.

Item Causes Check procedure Remedy
1 Overload Check it using a load Re-examine cutting condi-
meter. tions and tools.
2 Wrong operation of torque Check it using a load Replace PCB.
limiter meter,
3 Blow out of fuse in Check fuses F5 and F6 for | Check if the acceleration
regeneration circuit continuity by using a /deceleration on cycle is
circuit tester. to frequent. Replace fuses.
4 Blow out or poor connec- Check fuses FA, FB, ... Connect fuses securely, and
tion of the driver FG for blown out or replace blown out fuses, if
protective fuse on PCB missing. any.
5 Speed feedback signal is Check the speed feedback Adjust RV18 and RVI19.
defective. signal level. ‘

Note 1) 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.

_16_



5.2

Check terminals Normal wave forms
CH3-0V N\ N\ o~ Vp-p=0.36~05V
A A 7 X
(PA) oV About 2.5V
CH4-0V
Same as shown above
(PB)
CH5-0V
DC 2.5V+0.2V
(RA)
CH6-0V
Same as shown above
(RB)
CH7-0V on7 ‘ (Adjust RV18)
CH8-0V m—
(In case of CW 45V .
rotation) CH8 { L (Adjust RV19)
é nv
04V (Duty :50%)
(CH7 and CHS8 signals are inverted in
CCW direction.)

(3) Alarm No. DC link fuse (F7) is blown out.

Blown out DC link fuse (F7) is presumed to have been caused by detective transistor

module.

Replace defective elements according to the following procedure.

If the transistor module is judged to be defective due to a trouble of the control PCB,

‘replace PCB at a time. If this trouble cannot be repaired easily, please contact FANUC's

service center.

Step Procedure
1 After turning off AC power supply (turning off the magnetic cabinet breaker),
disconnect the motor power cable.
2 Remove PCB and check resistance values across collectors Cl, C2) - emitters

(E1, E2), collectors (Cl, C2) - bases (Bl, B2) and bases (Bl, B2) - emitters

(E1l, E2) of the transistor module by using a circuit tester.

z 2 2 08 =
O molol|e|e|e||e |® 3
o Ao 2
f = P




5.2

Step Procedure
Criteria (When circuit tester is set tox10Q range)
Chec.k C1rc1:11t tester Normal Defective
terminals terminals
Connect C to About several Short-circuit,
terminal hundred ohms infinite
C-E
Connect C to .. Short-circuit, about
Infinite
terminal several hundred ohms
Connect C to About several Short-circuit,
terminal hundred ohms infinite
C-B
Connect C to .. Short-circuit, about
Infinite
terminal several hundred ohms
Connect B to About several Short-circuit,
terminal hundred ohms infinite
B-E
Connect B to About several Short-circuit,
terminal hundred ohms infinite
When the transistor module is broken, the collector - emitter and collector - base
are shorted (0£) usually.
3 Replace defective parts. Apply silicon grease without fail when replacing these
parts.
4 After replacement, recheck transistor module by using the circuit tester in step

2.

- 18 -




5.2

Check the transistor drive circuit of PCB.

@ After detaching DC link fuse F7, turn on AC input power supply. Don't
apply the rotation commands (SFR, SRV).

@ Measure the base to emitter voltage of 8 transistors (U, V, W phase,
regenerative control circuit) at connectors CN6, CN7, by using a circuit
tester (2 ~ 5V range).

Be careful not to receive an electric shock, since high voltage (DC 300V) is
applied to CN6 and CNT.
Be careful not to damage the connector when applying the probes to the

connector.

Criteria A defective circuit can be easily identified from

other normal circuits.

Base to emitter voltage
(with reference to emitter)

Normal About - 0.8V -~ -1.3V

Abnormal About - 0,0V - -0.8V

Connector CN6 terminals

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 |14 | 15

5C | 5B | BE | 6C | 6B | 6E | 7C | 7B | 7TE | 8C | 8B | 8E

Connector CN7 terminals

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 |14 | 15

1C | 1B | 1E | 2C | 2B | 2E | 3C | 3B | 3E | 4C | 4B | 4E

(Reference)
The following figure indicates normal and abnormal waveforms. Refer to these

waveforms, if it is difficult to judge symptoms by using a circuit tester.

Particularly be careful since high voltage (about
DC 300V) is applied to CN6 and CN7.

_19_




.2

Step Procedure
5 Apply the normal rotation or reverse rotation command. (Send velocity command

Orpm)

Observe the base to emitter waveform of transistors (U, V, W phase, regen-

erative control circuit) at connectors CNé6, CN7 by using an insulated oscillo-

scope. When F7 is removed, alarm No. 3 occurs. Short check terminal (AR7)
with 0V by using a clip.

After observation, disconnect this clip without fail.

Normal waveform Abnormal waveform
About +1.0v About +1.0V
~ 1SV ~ 15V
’ ov ov
Abo?%;’l .0 About 0.0V :
~ -1 | ~ 0.8V
A_l 166 L__ ._l 166 L
#sec tsec

Observe the following procedure, if a PCB was confirmed to be defective.

(i) Fuses FA, FB FG are mounted on the driver circuit in and after PCB
version number 17H. Check if these fuses are blown out by using a circuit
tester. Replace blown out fuses if any, and check 1 and 2 again to
confirm that the unit has been recovered.

(ii) Replace PCB, if it does not correspond to (i) or if no fuse is blown out in
).

6 Connect the motor power cable, replace fuse F7, and restart operation.

(4) Alarm No. AC input fuses (F1, F2, F3) are blown out.

Item Causes Check procedure Remedy

1 High impedance on AC © Alarm No.4 lights only © Replace the power supply
power supply side. when the motor speed is having low power impedance.
(Note 1) reduced from high speed.| © Looseness of input cable
(Example) © Alarm No.4 may also connector.
Two transformers are light, irrespective of Example:
connected in series or when normal condition of Open phase due to loosened
a variable autotransformet Fl - F3. screws.
is connected.

2 Transistor module is See alarm No.3. See alarm No.3,
defective. Replace transistor module and

fuse.
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Item Causes Check procedure Remedy
3 Diode module or thyristor After disconnecting cables Replace defective parts and
module is defective. of diode modules DM1 -~ 3 fuses.
and thyristor modules
SM1 -~ 3, check A-k by
using a circuit tester.
(Defective parts are
generally shorted.)
4 Surge absorbers or Check surge absorbers Replace defective parts and
capacitors are defective. Z1 -~ 3 and capacitors and fuses.
C4 -~ o.
5 Input fuses not blown out.| Check if it is not Replace the PCB if not
applicable to item 1. applicable to item 1.
Note 1) Power impedance checking method.
To AC power d Qgts(ﬁ.indle
supply Servo unit
AC voltmeter ~
Calculation formula
By~ By
x 100 (%) <7 (%)
E
where EO: Voltage when the motor stops oerating.

El:

lowering with a load applied.
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5.

2

2

(5) Alarm No.

Input power specifications

Name

Specifications

Nominal rated voltage

AC200/220V

Allowable voltage
fluctuation width

-15% - +10%

Power frequency

50/60Hz

Power impedance

Voltage fluctuation due to load (120% load

at 30 minute rating):

Less than 7%

Fuses AF2 or AF3 on PCB are blown out.

Item Causes Check procedure Remedy
1 PCB is defective Check AC input voltage. Replace PCB.
2 Power voltage is abnormal. See 5 in para. 5.1.

(6) Alarm No. @

Overspeed (analog detection)

Item | Causes Check procedure Remedy
1 PCB setting failure or Check PCB for normal Change S5 setting.
adjusting failure setting and adjustment
(s2, s3, s5).
2 Wrong specification of Check specification Replace ROM.
ROM (memory IC) referring to Table 1.1.
3 PCB is defective. Replace PCB.

(7) Alarm No.
Alarm No. @

Overspeed (Digital detection)

Same as in alarm No.6
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(8) Alarm No.

+24V overvoltage

5.

2

Item Causes Check procedure Remedy
1 AC power voltage exceeds Check power voltage.
+10% of the rated value.
2 Setting failure of voltage Setting from 200V to 220V.

selection toggle switch.

Check power voltage.

(9) Alarm No. E

Radiator is overheated.

Item Causes Check procedure Remedy
1 Cooling fan is defective. Check if fan is stopping. Replace fan.
2 Overload operation. Check load by using a load |Re-examine the cutting
meter. condition.
3 Dusty and dirty. Clean using co;l;‘;;ssed air

or vacuum cleaner.

(10) Alarm No.

(11) Alarm No.

+15V voltage drop.

Overvoltage of DC link circuit.

This alarm indicates abnormally low AC power voltage (-15% or less).

Item Causes Check procedure Remedy
1 Fuses F5 and F6 are blown | Check fuses F5, F6 by usingReplace fuses.
out. a circuit tester. If these

fuses are blown out. Check
transistor module by the
same procedure as in alarm
No.3.

2 High power impedance. Examine AC power specifi-

cation.
3 PCB is defective. Replace PCB.
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5.3

(12) Alarm No. | 12

Overcurrent flows to DC link circuit.

Item Causes Check procedure Remedy

1 Output terminals or
internal circuit of motor Check connections.
is shorted.

2 Transistor module is Check it by the same Replace defective parts.
defective. procedure as in alarm

No.3.
3 PCB is defective. Replace PCB.

(13) Alarm No.

Replace PCB.

(14) Alarm No.

CPU alarm.

ROM is defective.

Item Causes Check procedure Remedy
1 ROM is not mounted at all Check if ROM is unplugged| Mount ROM properly.
or not properly mounted. from the socket or if its
leads are broken.
2 ROM is defective Replace ROM having correct
specification.
(see Table 1.1)

5.3 Motor does not Rotate, or Motor does not Rotate at the Specified Revolutions
Item Causes Check procedure Remedy

1 Fault analysis Alarm lamp lights on Proceed to 5.2.
spindle servo unit when
rotation command is given.
Alarm lamp does not light. | Proceed to item 2 or 3.

2 Command signal connection | Check signal cable

failure. connection.
3 PCB is defective. Replace PCB.
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5.4 Vibrations or Noises are Noticeable during Rotation

the connector CN2 from AC
spindle servo unit while
rotating the motor, overheat
alarm occurs, and the motor
runs idly. If vibrations
and noises.are reduced
duting idle run as compared
with normal rotation time,
the control circuit is

defective.

Item Causes Check procedure Remedy
1 Motor is defective. Replace motor.
2 PCB is defective. Run the motor idly. When |Replace PCB.

5.5 Abnormal Noise is Produced from Motor during Deceleration

regenerative control circuit.

the motor current waveform, causing an abnormal noise to be produced from the motor.

abnormal noise is produced.

If such a case,

When RV6 is turned counterclockwise,

5.6 Speed Overshooting or Hunting Occurs

5.4

During deceleration of the motor, energy is regenerated to the power supply through the

If the regenerative energy is excessive, the regeneration limiter circuit operates to change

turn RV6 (this is normally set to division 3) counterclockwise untill no

the deceleration time increases.

Item Causes Check procedure Remedy
1 PCB setting or adjustment Increase gain by turning Readjust RV1Z.
failure. RV12 (standard division
5) clockwise.
2 Spindle hunting occurs. Decrease gain by turning Readjust RV12Z.
RV12 counterclockwise.
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5.7 Cutting Power is Low

Item Causes Check procedure Remedy
1 ROM specification is Check it referring to Replace ROM.
wrong. Table 1.1.
2 Torque limitation command Check signal.
is applied.
3 Loosened belt. Check belt for proper
tension.

5.8 Orientation is not Correct

Item Causes Check procedure Remedy
1 Setting or adjusting Refer to setting and adjust-
failure of orientation ment of spindle orientation
control circuit. Check if circuit is set and | control circuit in chapter 7.
adjusted as specified in
2 Orientation control circuit data sheet. Replace PCB.
PCB is defective.
3 Spindle control PCB is Adjust PCB.
maladjusted.
4 Position detection (posi- Check the output signal Replace the position coder or
tion coder or magnetic waveform of the position magnetic sensor.
sensor) is defective. detector. (For the
magnetic sensor, refer to
appendix 10.)
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5.9 Acceleration/Deceleration Time is Long

5.9

Item Causes Check procedure Remedy
1 Torque limitation command Check signal.
is applied.
2 ROM specification is wrong. Check if referring to Replace ROM.
Table 1.1.
3 Defection of the regenera- | See alarm No. 2 item 3.4.
tive circuit.
4 PCB is maladjusted. If RV6 is set lower than Readjust RV6.
necessary, the decelera-
tion time increases (sce
para. 5.5).
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6.

6. EXCHANGE METHODS OF FUSES AND PCB

6.1 Exchange of Fuses

Replace fuses Fl -~ F7 in AC spindle servo unit after opening the unit cover as shown in
6.1.
Qpen t.he coyer toward thel Open the cover toward the front right
Open the cover toward the front right side front right side together with side together with the sheet metal
together with the sheet metal after unscrewing the sheet metal after unscrewing after unscrewing upper and lower
upper and lower screws (one each). upper and lower screws (one each). screws (one each).

s N7
/7 5 5 5 -

)
2 /] PCB ]
ﬂ’!
)
1
V

PCB H CN9
—
Spindle orientation
circuit (Position coder
sy‘si\t&m) NG E]
r_lCNQ ﬂ s S e
Spindle orientation O‘C;i.l C‘QBOCNZ TB !
circuit @ 1 230 1
(magnetic sensor 1 i 7 & CNl CN3 CN2 TB
system) —CNA |L ~=
CNlI CN3 CN2 TB & Remove the sheet
" i metal by removing
s b 57 four screws.
L ®
e |
Ti oy
P -
B[B[®] 12 2 '. =
) g
- 200V N
| RS G L LY Mounting layout of
> ' parts
Arrange to the same
size .
Fan motor
From 3-phasc AC power Power cable
supply AC motor
(1) + Spindle servo unit for AC (ii) Spindle servo unit for AC  (iii) Spindle servo unit for AC spindle
spindle motor models 8, 12 motor models 18 and 22

spindle motor models 3 and 6, and 15
+ Small type spindle servo unit
for AC spindle motor models 8

and 12,

Fig. 6.1 How to open the AC spindle servo unit cover
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6.2

6.2 Exchange of PCB

Table 6.2(a) How to Remove PCB

Step Procedure

1 Disconnect cables from PCB after turning off power supply. Record the

correspondence between cables and connector No.

2 Remove six screws fixing PCB.
® &
Screw ﬁ 0
6-M3
0
0
0
(::) [ )
3 Gradually lift the upper right and lower ﬁ'\\
right part of PCB forward at a time, o o CE]
and remove PCB by disconnecting connectors 0
CN4 - 7 (pins are inserted from the rear 0
side). o o o[]
</
Lift forward
Table 6.2(b) How to mount PCB
Step Procedure
1 After setting the guide holes of PCB
connectors CN4 - 7 to the guide pins
on the unit side and insert CN4 - 7
until check groove (see right figure) = CN4 ~ 7
appears on the PCB connector surface. Guide line * Guide hole
\%ﬁ Insertion level
check groove
N
2 Fix PCB on the unit by using six screws. See step 2 in Table 6.2(a).
3 Connect cables to the connectors.
4 Start operating the unit after confirming the ROM specification and PCB setting. '
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6.3

6.3 Exchange of Spindle Orientation Control Circuit PCB

Table 6.3 How to Remove PCB

Step Procedure

disconnect cables connecting PCB.

1 Remove the entire PCB from the spindle control unit according to Table 6.2(a)

2 Remove 4 screws which fix the stays
of spindle orientation control

circuit PCB.

=) Screw
& M3

Orientation PCB

Mount PCB by reversing the procedure specified in Table 6.3.
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7. SPINDLE ORIENTATION CONTROL CIRCUI

T

This chapter describes instructions for maintenance,

installation, and adjustment when a

pure electric orientation (constant position stop) function is attached to the spindle of an NC

machine tool.

7.1 Configuration

Spindle orientation command

r
|
|
|
|
: | Spindle
: : $ervo unit Gear or belt
[ Ne T 1 N1
] |
\ | 1 Magnetic / i
4 | Spindle
| . cabinet -
| Ir .—} sequence r -E moter
| 1 { circuit 1 — H Spindle
L_ _ J [, J / | CNA ! Cutting tool
| 4]]

|

| . CNB Position E. E i

N S ——— e — control !

Orientation circuit A, E
(option)

Fig. 7.1(a)

loop

Direct coupling gear or
timing belt

Position coder

Configuration of spindle orientation using position coder

(Internal stop position setting type)

r -7
l || Spindle Spindle orientation control circuit B, F
| | servo unit / (option)
| | z
{ ! Magnetic cgbmet
| NC | seﬁe_nc_e. El.riu_llt CN1 Gear or belt
| | | H
| | | | "4 -
| | [ —E '
1 ! ] I CNB CNA CNC Spindle
| | ! | I=J = motor
B - —T - T | Spindl

q|3 _‘T { ! pinde Cutting tool

L% | 3]

S ——-———— Position
control loop )

Direct coupling gear or
timing belt

Extemaltlop position command

signal

Fig. 7.1(b)

Note 1)

Note 2)

Position coder

12-bit binary
(4096 360°)

Configuration of spindle orientation using position coder

(External stop position setting type)

If a position coder is mounted on a lathe, etc., it is applicable to this system.

Asterisked cable route is employed when the position coder of the lathe or sync. feed

position coder in machining center is combined.
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|
]
|
|
J

Spindle orientation command

Z
)

e

]
|
|
: Spindle
| F——————- 1 Servo unit
| ]
| : . ! Gear or belt
Ne Dol e o
i ,
_ sequence | ;
:" .1 circuit r - [l ] rsnp(;?g:e
! I : e | Spindle
j
_____ - b ___1 bl ! Cutting tool

-+ ﬁ:]
:"\\ Magnetic element

Position
control

Spindle orientation control

circuit C, D, G (option) (direct-coupled)

| Magnetic sensor

Fig. 7.1(c) Configuration of spindle orientation using magnetic sensor
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7.2

7.2 Adjustment of Position Coder System Spindle Orientation Control Circuit

7.2.1 Specifications of PCB

Speed change step
Type corresponding to Stop position PCB drawing number

the spindle axis

Orientation Internal setting type (fixed) A20B-0008-0240

A 2 or less speed

change steps

Orientation External setting type (variable) A20B-0008-0241
B
Orientation Internal setting type (fixed) A20B-1000-0460
€ 3 or 4 speed
change steps
Orientation External setting type (variable) A20B-1000-0461
D

7.2.2 Setting and adjustment of spindle orientation control circuit in 2-step spindle

speed change

Orientation A, B (A06B-6041-J110, J111) are required. Setting and adjustment for PCB
A20B-0008-0240, 0241 are described in the followings.

(1) Display contents

The following display is done using LED.

LED No. Symbol Lighting Description
color
LED 1 ORIENTATION Green Lights when orientation command (ORCM1, 2 ON)
is input.
LED 2 LOW Green Lights when cluth switching signal *CTH
contact is closed. It means that cluth
LOW is selected.
LED 3 IN-POSITION Green Light when orientation end signal ORARI1-2 is
ouT sent.
LED 4 IN-POSITION Green Lights when spindle enters within 1 pulse
ADJUST width of orientation command position.
Adjust OFFSET adjusting RV3/RV5 so that this
LED lights at gear HIGH/LOW, and the stop
positions at gear HIGH and LOW coincide
with each other.
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7.

2

(2) Setting
Setting position coder power supply
If the position coder power supply +5V is supplied from the spindle amplifier, short

(a)

(b)

(c)

the circuit between +5V-5H and 0G-0V.

Open the circuit between +5V-5H and 0G-0V

when +5V is supplied from NC machine tool.

Setting of SW4 and SW5

Setting of SHO01, SHO02,

Position coder Type SW4 SW5

Balanced type Type A | Right Right

Unbalanced type Type B | Left Left
SHO03

Set SHO01, SHO02, and SHO03 according to the following table.
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7.

(d) Setting of position switches (SW1, 2, 3)

Setting switch Description

16 divisions every 22.5°
SwW1 4096/16=256 pulses

1 division Inching

16 divisions every 1.4°
Sw2 256/16=16 pulses

1 division Inching

16 divisions every 0.088°
SW3 16/16=1 pulses

1 division Inching

The spindle can be stopped at an optional point during one rotation in the unit of 1/4096
360°=0.088° by setting these switches in the order of SW1, SW2, SW3.

(3) Adjustments

Name of | ot ndard . ‘ .
No. Item var-lable adjustment Measuring point Description
resister
1 |Speed feedback RV1 5 divisions TSA2 Adjust RV1 until TSA2
voltage OFFSET CH14 (TSA2) voltage becomes 0 +1
mV.
2 |Gear HIGH RV2 3 -4 Spindle motion or Set the gain to the
position gain divisions CH14 maximum within a range
where the spindle does
not overshoot.
3 |Gear HIGH RV3 About 5 LED 4 (ADJUST) Adjust RV3 until
offset divisions LED4 lights or
flickers.
4 |Gear LOW position RV4 3 -6 Spindle motion or Set the gain to the
gain divisions CH14 maximum within a range
where the spindle does
not overshoot.

_36_




.2

Name of Standard
No Item variable . Measuring point Description
. adjustment
resister
5 | Gear LOW offset RVS About 5 LED4 (ADJUST) Adjust RV3 until LED4
divisions lights or flickers.
6 | Speed loop gain RV6DC 0 division CH14 Make sure that motor
(in case of DC not hunting.
spindle motor) The rigidity increases
during stop by turning
7 | Speed loop gain RV6AC 7 divisions CH14 these RV clockwise.

(in case of AC
spindle motor)
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7.2

7.2.3 Setting and adjustment for spindle orientation control circuit in 3 or 4 step spindle

speed change

Orientation E, F (A06B-6041-J130, J131) are required.

Setting and adjustments for the PCB

A20B-1000-0460, 0461 are described in the followings.

(1) Display contents

LED No. Symbol Description
LED1 ORIENTATION Lights when orientation command is input.
LED2 CTH Lights when CTH signal (spindle speed change) is input.
LED3 CTM Lights when CTM signal (spindle speed change) is input.
LED4 IN-POSITION Lights when the machine is positioned within the setting pulse
ouT width of the stop position after orientation motion.
The stop position width is set by SH02 01-06 pins.
LEDS IN-POSITION Lights when the machine is positionned within +2 pulses of the
AJUST specified stop position.
Adjust RV3 so that LED5 lights when the orientation has been
completed.

(2) Setting

(a)

(b)

(c)

Setting position coder power supply

If the position coder power supply +5V is supplied from the spindle amplifier, short

the circuit between +5V-5H and 0G-0V.

Open the circuit between +5V-5H and 0G-0V

when +5V is supplied from NC machine tool.
Setting of SW4 and SW 5

Position coder

Setting

for setting terminal 1 - 9

Balanced type

Insert short-circuit bars on the type A side (9 positions)

Unbalanced type

Insert short-circuit bars on the type B side (9 positions)

Setting of SHO01, SH02, SHO03
Set SHO1, SHO02, and SHO03 according to the following table.
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.2

(d)  Setting of position switches (SW1, 2, 3)
Setting switch Description

16 divisions every 22.5°
SwW1 4096/16=256 pulses

1 division Inching

16 divisions every 1.4°
SwW2 256/16=16 pulses

1 division Inching

16 divisions every 0.088°
SwW3 16/16=1 pulses

1 division Inching

The spindle can be stopped at an optional point during one rotation in the unit of
1/4096 x 360° = 0.088° by setting these switches in the order of SW1, SW2, SW3.

(3) Adjustment

Name of Standard
No. Item variable Measuring point adjusting Description
resister value
1 |Orientation high RV1 DC
gain (for DC 0 division
motor) Rigidity increases when
turning clockwise during
2 |Orientation high RV1A AC stop.
gain (for AC 7 divisions
motor)
3 |Velocity feedback Adjust until the voltage
voltage offset RV2 TSA2 5 divisions becomes 0 +1 mV when
the spindle is stopping.
Adjust so that LED5
4 |Fine position RV3 VCMD3 5 divisions (ADJST) lights at high
adjustment gear position gain.
Low gear position Set the gain to the
5 |gain CTH-ON. RV4 Spindle motion maximum within a range
CTM-ON (TSA2) 2 divisions where the spindle does
not overshoot.
M.Low gear posi- Set the gain to the
6 |tion gain CTH- RV5 Spindle motion maximum within a range
ON.CTM-OFF (TSA2) 2 division where the spindle does
not overshoot.
M.Low gear posi- Set the gain to the
7 |tion gain CTH- RVé6 Spindle motion maximum within a range

OFF.CTM-ON

(TSA2)

2 division

where the spindle does
not overshoot.
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7.2
Name of Standard
No Item variable Measuring point adjusting Description
resister value
High gear position Set the gain to the
8 |gain CTH-OFF. RV7 Spindle maximum within a range
CTM-OFF (TSA2) 2 division where the spindle does
not overshoot.
ER voltage offset
adjustment ER 0 +1 mV Adjusted before delivery.
9 RVS8 Note)

1. Set SW1 - 3 as follows.

SW1 ... 8 divisions, SW2, SW3 ...

0 division

2. Set No. 1 - 4 setting pins (type A/B) to OFF.
3. Perform the above adjustments after motor has been rotating
with the orientation command turned on.
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7.3

7.3 Adjustment of Magnetic Sensor Type Spindle Orientation Control Circuit
7.3.1 Mounting method of magnetizing element and magnetic sensor

Determine the mounting directions of the magnetizing element and magnetic sensor according
to the following procedure. If they are not mounted correctly, the spindle may repeat normal
rotation and reverse rotation without being stopped, the hunting occurs, or the spindle stops at

the position where the magnetizing element end is opposite to the sensor head.

Mounting procedure of magnetizing element and magnetic sensor

Item Procedure

1 Mount the magnetizing element is such a way as the reference hole moves and
faces as shown in Fig. 1 when the spindle is turned by the spindle motor normal

rotation command (SFR, VCMD: Positive).

2 Mount the magnetic sensor head so that the pin hole of the flange is opposite to

the reference hole.

3 Adjust the gap between the magnetizing element and the sensor head, so that

the minimum gap value L becomes L=1.5+0.5mm.

Reference hole

Moving direction of magnetizing element
when the spindle motor turns in normal
direction (SFR).

Pin hole

%

Magnetizing element Sensor head

Fig. 7.3.1(a) Mounting direction of magnetizing element (Reference drawing)
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7.3

7.3.2 Setting and adjustment of spindle orientation control circuit in 2-step speed change spindle for standard type

for standard type

The orientation C (A06B-6041-J120), (PCB A20B-0008-0030) is required. This circuit is set

and adjusted as follows.

(1) Setting and adjustment of setting terminals (SH)

Table 7.3.2 (1) shows the setting and functions of setting terminals (SH). Select these

terminals by user.

Terminal SHOl is provided for adjustment and testing at site.

Set this SHOl terminal after

turning on the power supply, and disconnect it after adjustment without fail.

(Make sure that LED7 goes out)

Table 7.3.2 (1) Setting and Functions of Setting Terminals (SH)

Setting and functions of setting terminals (SH)
(The double frame indicates standard setting)
Setting (Note 1)
Function Remarks
SH 1-2 2-3
01 0] Sets the test mode. (Note 2) Set for adjustment
only.
Rotates the motor shaft end clockwise when SHO3 setting takes
the orientation command is given before precedence of SHO02.
O X operating the spindle after turning on
02 the power supply. This is effective
only when SHO03:
X O Rotates -------- counterclockwise 1-2 are shorted.
Orients in the direction the spindle was SHO0Z setting becomes
O X turning just before the orientation effective.
command was given.
03
X o Orients the spindle counterclockwise at
all times.
X X Orients the spindle clockwise at all
times.
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7.

Setting (Note 1)
Function Remarks
SH 1-2 2-3
Sets the initial orientation speed to Since the position
X X about 60 (spindle position loop gain loop gain of spindle
sec_l) of the spindle. is 5 sec = in general,
04 the initial speed is
o X Limits the initial orientation speed to about 300 rpm without
1/3. limitation.
X o Limits the initial orientation speed to
2/3.
O X For DC spindle servo unit.
05
X O For AC spindle servo unit.
Note 1) O indicates short-circuit, while X indicates opening.
Note 2) Method of setting the TEST MODE.
(1) Turn on spindle orientation command.
(2) Spindle orientation end signal (ORARI1, 2) is not sent.
(3) The spindle turns at the initial orientation speed, while the SW1 (INITIALIZING

(4)

BUTTON) is being depressed and the spindle stops at the fixed position when SW1 is
released.

Red LED?7 lights in this mode.

(2) LED display contents

Seven indicator lamps LED1 ~ 7 are mounted on spindle orientation control circuit C PCB.

The following table shows their display contents.
Neither LED1 nor LED2 is mounted on PCB of 0l1A version.
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7.3

LED display contents

LED Display contents I;ci,glgg;ting Description

1 ORIENTATION Green Lights when spindle orientation command
(Orientation in progress) is given (ORCMI and 2 are shorted).

2 LOW Green Lights when clutch (gear) LOW signal is
(Clutch (gear) LOW) turned on (*CTH1 and 2 are shorted).

3 MS PEAK LEVEL Green This adjusting indicator lights when
(Magnetic flux detection the peak value of the magnetic flux
signal peak value adjusting detection signal (MS) exceeds +10V.
indicator)

4 SLOWDOWN PERIOD Green Lights when the spindle approaches the
(Low-speed rotation period stop position and enters the low speed
adjusting indicator) rotation area during spindle orientation

motion.

5 IN POSITION FINE Green Lights when the magnetic flux signal
(In-position adjusting indicator) (oatput) value is within the setting

range of 0.1° as a converted spindle
angle.

This LED5 may also light when the
sensor is not positioned on the
magnetizing element.

6 IN-POSITION Green Lights when the spindle is within +1°
(In-position in progress) of the aimed adjusting position after

completion of spindle orientation.
The spindle orientation end signal
(ORAR1 and 2 are shorted) is sent
whenthis LED is lighting in a mode
other than TEST mode.

7 TEST MODE Red Lights when setting terminal SHO1l pins
(Test mode in progress) are shorted. The orientation end signal

is not sent in this mode even if the
orientation motion is executed.
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7.

3

(3)

Setting of variable resistors

Set the variable resistor groove direction as shown in the following table before starting

adjustments.
Asterisked items are readjusted during adjustment procedure described later. Set these

items also as the preliminary setting.

Setting and preparation of variable resistors

Name of

variable RV | 1* 2% 3 4 5 6* 7* 8 9% | 10* | 11* 12DC | 12AC
resistor

Variable resistor 5.0 16.0 @ @ @ 2.0 5.0 @ 20 150150 0 o
scale position : : . . . . . .

Setting of RV3 and RV4

Set RV3 and RV4 according to the distance H between the rotation center line of magnetizing

element and the center of the sensor head face.

o 60~ | -70 | .75 | -80 | -85 | -90 | -95 | -100 | -105 | -110
(mm) 65

Scale 7.0 | 6.0 | 5.0 | 40 | 3.0 | 2.5 | 2.0 | 1.5 | 1.0 | 0.5
position

Setting of RV5

Set RV5 according to the spindle HIGH revolutions NHM when the spindle motor turns at the

rated revolutions.

NHM 2,000 ~ ~ - - - - - - -

(rpm) -
2,200 (2,500 |2,700 {3,100 |3,500 | 4,000 {4,500 [5,000 ]| 5,500 | 6,000

Scale 2.5

7.5 6.5 5.5 4.5 3.5 2.0 1.5 1.0 0.5

position
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Setting of RV8

Set RV8 according to the spindle HIGH/LOW reduction gear ratio RH/L

Ry/L 2.0 | -2.2 | -2.5 | 2.8 | -3.2 | -3.7 | -4.4 | 5.3 { -6.0 | -7.0
Scale 2.0 | 3.0 | 4.0 5.0 6.0 | 7.0 | 8.0 | 9.0 | 9.5 10
position

(4) Adjustment of variable resistors 0
Variable resistor scalte
Adjust RV1 - 12, 12DC, and 12AC according to the following table. Adjust the offset and
gain of spindle control circuit PCB before adjusting the orientation circuit. When RVI2 and
RV13 of the spindle control circuit PCB are changed, the stop position may be deviated.
Table 7.3.2 Adjustments of variable resistors
Set the test mode for the following adjustments by shorting SHO1 pins.
Name of s
Item | variable Item to be adjusted Conditions Ad]us.t1.ng p‘nethod
. (specification)
resistor
1 RV1 TS OFFSET Compare the slow down | The standard setting value
Tachogenerator offset. |time during the orien- | is 5 divisions. Adjust
(Compensation for the tation in normal and RV1 until the difference of
difference of the slow reverse directions the slow down time between
down time in normal and|after completion of normal and reverse rotation
reverse rotating direc- |[this adjustments.’ become shorter than 0.1
tion) sec.
2 RV2 MS PEAK LEVEL Keep depressing SW1 Set VR2 to the position
MS signal amplitude (initializing button). where LED3 (MS PEAK
value. LEVEL) starts flickering.
3 RV3 SLOWDOWN REFERENCE
Slowdown speed See 7.3.2.(3) @
reference.
4 RV4 AMS PEAK LEVEL
AMS signal amplitude See 7.3.2.(3) D
value.
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7.3
Item \Ij:gzbtlji Item to be adjusted Conditions ?sij:s;fi;::iti[git)h()d
resistor

5 RV5 SLOWDOWN TIME IN Set the clutch LED4 (SLOWDOWN PERIOD)
HIGH MODE (gear) HIGH mode. should clearly light
Slowdown time in Stop the spindle at at a moment just before
clutch (gear) high the fixed position the spindle stops.
high mode. by depressing SW1

once. *CTH signal
is OFF (option).

6 RV6 GAIN (H) Same as specified Turn RV6 clockwise to
Position loop gain. above. such an extent as does

not cause any overshoot
when the spindle stops.

7 RV7 IN-POSITION (H) Same as specified LED5 (IN-POS FINE)
Spindle stop position above. should light during
(H). lighting of LED6

(IN-POSITION).

8 RVS SLOWDOWN TIME IN Set the clutch (gear) LED (SLOWDOWN PERIOD)
LOW MODE LOW mode. Stop the should clearly light
Slowdown the in clutch [spindle at the fixed at a moment just before
(gear) low mode. position by depressing | the spindle stops.

SW1 once. (See item 5 in this
*CTH signal is turned table)
on (closed).

9 RV9 GAIN (L) Same as specified Turn RV9 clockwise to

Position loop gain above. such an extent as does
not cause any overshoot
when the spindle stops.

10 RV10 IN-POSITION (L) Same as specified LED5 (IN-POS FINE) should
Spindle stop position above. light during lighting of
(L). LED6 (IN-POSITION).

11 RVI1 POSITION SHIFT The spindle stop position
Spindle stop position can be finely adjusted
shift. within a range +1° the

spindle angle.

12 RV12 HIGH GAIN DC Adjust RV12 when DC Standard adjusting value:

DC High gain spindle servo unit 7 divisions.

is used.
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7.3

Name of R

Item | variable Item to be adjusted Conditions Ad]us.t}.ng .method
. (specification)

resistor
13 RV1Z HIGH GAIN AC Adjust RV12 when AC Standard adjusting

AC High gain spindle servo unit value: 7 divisions.

is used.

After adjustments, cancel the test mode, and make sure that the
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7.3

7.3.3 Setting and adjustment of spindle orientation control circuit in 2-step spindle speed
for high speed

The orientation G (A06B-6041-J122), (PCB AzZ0B-0008-0031) is required. This circuit is set

and adjusted as follows.

(1) Setting and adjustment of setting terminals (SH)

Table 1 shows the setting and functions of setting terminals (SH). Select these terminals by
user.

Terminal SHO1 is provided for adjustment and testing at site. Set this SH0l terminal after
turning on the power supply, and disconnect it after adjustment without fail,

(Make sure that LED7 goes out)

Table 1 Setting and Functions of Setting Terminals (SH)

Setting and functions of setting terminals (SH)

(The double frame indicates standard setting)

Setting (Note 1)
Function Remarks
SH 1-2 2-3
01 (0] Sets the test mode. (Note 2) Set for adjustment
only.
Rotates the motor shaft end clockwise when SHO3 setting takes
the orientation command is given before precedence of SHO02.
O X operating the spindle after turning on
02 the power supply. This is effective
' only when SHO03:
X O Rotates -------- counterclockwise 1-2 are shorted.
Orients in the direction the spindle was SHOZ setting becomes
O X turning just before the orientation effective.
command was given.
03
X o Orients the spindle counterclockwise at
all times.
X X Orients the spindle clockwise at all
times.
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7.3
Setting (Note 1)
Function Remarks
SH 1-2 2-3
Sets the initial orientation speed to Since the position
X X about 60 (spindle position loop gain loop gain of spindle
sec_l) of the spindle. is 5 sec”! in general,
04 the initial speed is
o X Limits the initial orientation speed to about 300 rpm without
1/3. limitation.
X o Limits the initial orientation speed to
2/3.
O X For DC spindle servo unit.
05
X O For AC spindle servo unit.
Note 1) O indicates short-circuit, while X indicates opening.
Note 2) Method of setting the TEST MODE.

(1) Turn on spindle orientation command.

(2) Spindle orientation end signal (ORARI1, 2) is not sent.

(3) The spindle turns at the initial orientation speed, while the SW1 (INITIALIZING
BUTTON) is being depressed and the spindle stops at the fixed position when SW1 is
released.

(4) Red LED7 lights in this mode.

(2) LED display contents

Seven

indicator lamps LED1 - 7 are mounted on spindle orientation control circuit C PCB.

The following table shows their display contents.
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7.3

LED display contents

LED Display contents Ic"é%(i‘tmg Description

1 ORIENTATION Green Lights when spindle orientation command
(Orientation in progress) is given (ORCMI1 and 2 are shorted).

2 LOW Green Lights when clutch (gear) LOW signal is
(Clutch (gear) LOW) turned on (¥*CTHI1 and 2 are shorted).

3 MS PEAK LEVEL Green This adjusting indicator lights when
(Magnetic flux detection the peak value of the magnetic flux
signal peak value adjusting detection signal (MS) exceeds +10V.
indicator)

4 SLOWDOWN PERIOD Green Lights when the spindle approaches the
(Low-speed rotation period stop position and enters the low speed
adjusting indicator) rotation area during spindle orientation

motion.

5 IN POSITION FINE Green Lights when the magnetic flux signal
(In-position adjusting indicator) (output) value is within the setting

range of 0.1° as a converted spindle
angle.

This LED5 may also light when the
sensor is not positioned on the
magnetizing element.

6 IN-POSITION Green Lights when the spindle is within +1°
(In-position in progress) of the aimed adjusting position after

completion of spindle orientation.
The spindle orientation end signal
(ORAR1 and 2 are shorted) is sent
whenthis LED is lighting in a mode
other than TEST mode.

7 TEST MODE Red Lights when setting terminal SHO01l pins
(Test mode in progress) are shorted. The orientation end signal

is not sent in this mode even if the
orientation motion is executed.
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7.

3

(3) Setting of variable resistors

Set the variable resistor groove direction as shown in the following table before starting
adjustments.
Asterisked items are readjusted during adjustment procedure described later. Set these

items also as the preliminary setting.

Setting and preparation of variable resistors

Name of
variable RV | 1* 2% 3 4 5 6* 7* 8 9% | 10* | 11* 12DC | 12AC
resistor

Varlable resistor |5 o |5 o | (7)| ()| (2)]5.0]5.0 5.0 (5.0 5.0 | 0 | 8.0

scale position =

©

Setting of RV3 and RV4

Set RV3 and RV4 according to the distance H between the rotation center line of magnetizing

element and the center of the sensor head face.

H 40~ | -50 | -55 | -60 | 65 | -70 | -80 | -90 | -100 | -110
(mm) ‘45

Scale 9.5 | 7.0 | 5.0 | 4.0 | 3.0 | 2.5 | 2.0 | 1.5 | 1.0 | 1.0
position

Setting of RV5

Set RV5 according to the spindle HIGH revolutions NHM when the spindle motor turns at the

rated revolutions.

NHM 6,000 ~ - - - ~ - - -

(rpm) ~

6,500 | 7,000 | 7,500} 8,000 | 8,500 | 9,000 9,500 |10,000/11,000 |12,000

Scale 6.0 | 5.0 | 4.5 | 4.0 | 3.5 | 3.0 | 2.5 | 2.5 | 2.0 | 1.0

position
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Setting of RV8

Set RV8 according to the spindle HIGH/LOW reduction

gear ratio RH

/L.
Ry 221 2.5 | -2.8 | -3.2 | 3.7 | -4.5 | -5.0 | -6.0 | -7.0 .
Scale 2.0 | 3.0 | 4.0 | 5.0 | 6.0 | 7.0 | 8.0 | 8.0 | 9.0
position

(4) Adjustment of variable resistors 0 10
Variable resistor scale
Adjust RV1 - 12, 12DC, and 12AC according to the following table. Adjust the offset and
gain of spindle control circuit PCB before adjusting the orientation circuit. When RVI12 and
RV13 of the spindle control circuit PCB are changed, the stop position may be deviated.
Table 7.3.2 Adjustments of variable resistors
Set the test mode for the following adjustments by shorting SHOl pins.
Name of N
Item | variable Item to be adjusted Conditions Ad]us.tllng method
. (specification)
resistor
1 RV1 TS OFFSET Compare the slow down | The standard setting value
Tachogenerator offset. |time during the orien- | is 5 divisions. Adjust
(Compensation for the tation in normal and RV1 until the difference of
difference of the slow reverse directions the slow down time between
down time in normal and| after completion of normal and reverse rotation
reverse rotating direc- |this adjustments. become shorter than 0.1
tion) sec.
2 RV2 MS PEAK LEVEL Keep depressing SWI Set VRZ2 to the position
MS signal amplitude (initializing button). where LED3 (MS PEAK
value. LEVEL) starts flickering.
3 RV3 SLOWDOWN REFERENCE
Slowdown speed See 7.3.3(3) 1
reference.
4 RV4 AMS PEAK LEVEL .
AMS signal amplitude See 7.3.3(3) 1
value.
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7.3

It Narr?ebcl)f I . - Adjusting method
em | variable tem to be adjusted Conditions (specification)
resistor

5 RV5 SLOWDOWN TIME IN Set the clutch LED4 (SLOWDOWN PERIOD)
HIGH MODE (gear) HIGH mode. should clearly light
Slowdown time in Stop the spindle at at a moment just before
clutch (gear) high the fixed position the spindle stops.
high mode. by depressing SW1

once. *CTH signal
is OFF (option).

6 RV6 GAIN (H) Same as specified Turn RV6 clockwise to
Position loop gain. above. such an extent as does

not cause any overshoot
when the spindle stops.

7 RV7 IN-POSITION (H) Same as specified LED5 (IN-POS FINE)
Spindle stop position above. should light during
(H). lighting of LED6

(IN-POSITION).

8 RV8 SLOWDOWN TIME IN Set the clutch (gear) LED (SLOWDOWN PERIOD)
LOW MODE LOW mode. Stop the should clearly light
Slowdown the in clutch | spindle at the fixed at a moment just before
(gear) low mode. position by depressing | the spindle stops.

SW1 once. (See item 5 in this
*CTH signal is turned table)
on (closed).

9 RV9 GAIN (L) Same as specified Turn RV9 clockwise to

Position loop gain above. such an extent as does
not cause any overshoot
when the spindle stops.

10 RV10 IN-POSITION (L) Same as specified LED5 (IN-POS FINE) should
Spindle stop position above. light during lighting of
(L). LED6 (IN-POSITION).

11 RVI11 POSITION SHIFT The spindle stop position
Spindle stop position can be finely adjusted
shift. within a range +1¢ the

spindle angle.

12 RV12 HIGH GAIN DC Adjust RV12 when DC Standard adjusting value:

DC High gain spindle servo unit 7 divisions.
is used.
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7.3

Name of s
Item | variable Item to be adjusted Conditions Ad]us.tl}'xg 'method
: (specification)
resistor
13 RV12 HIGH GAIN AC Adjust RV12 when AC Standard adjusting
AC High gain spindle servo unit value: 7 divisions.
is used.

After adjustments, cancel the test mode, and make sure that the
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Fig.
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7.

7.3.4 Setting and adjustment of spindle orientation control circuit in case of 3-step spindle speed change

3

PCB A20B-0009-0520 is employed as spindle orientation control circuit D (A06B-6041-J121).

This paragraph describes the setting and adjusting methods of this circuit.

Note)

Be careful since the maximum spindle revolution range is limited at each speed change

step.

Maximum spindle
revolution range

High speed

4000 ~ 8000 rpm

Medium speed

1000 ~ 2000 rpm

Low speed

250 ~ 667 rpm

(1) Setting and functions of setting terminals (SH) same as in 3.2.1

(2) LED display contents

LED No. Symbols Lighting Description
color

LED 1 ORIENTATION Green Lights when orientation command is input.

LED2H Lights when gear/clutch is set to high
positions.

LED2M GEAR/CLUTCH Green Lights when gear/clutch is set to medium
position.

LED2L Lights when gear/clutch is set to low
position.

LED 3 MS PEAK LEVEL Green Lights when the peak value of MS signal
from magnetic sensor is higher than +10V.
Lights during the period from the constant

LED 4 SLOWDOWN PERIOD Green low speed just before completion of
orientation to the arrival of magnetizing
sensor at the sensor position.
Lights when the spindle is positioned

LED 5 IN-POSITION FINE Green within +0.1° of the stop position after
completion of orientation.
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7.3

Lighting .
LED No. Symbols color Description
Lights when the spindle is positioned
within +1.0° of the stop position after
LED 6 IN-POSITION Green completion of orientation. Orientation
end signal is sent when this LED is
lighting in a mode other than TEST mode.
Lights when setting terminal SHO1 is
LED 7 TEST MODE Red shorted across 01 and 02.

(3) Adjustments

Observe the following procedure in the test mode after turning on the power supply.

Item Var.iable Adjustment item Conditions Adjusting method
resistor
1 RV1 TS OFFSET Compare the slow down| The standard setting value
Tachogenerator offset. |[time during the orien- | is 5 divisions. Adjust
(Compensation for the tation in normal and RV1 until the difference of
difference of the slow reverse directions the slow down time between
down time in normal and |after completion of normal and reverse rotation
reverse rotating direc- [this adjustments. become shorter than 0.1
tion) sec.
2 RV2 MS PEAK LEVEL Keep depressing SW1. Set VRZ2 at the position
MS signal amplitude where LED3 begins
adjustment. flickering.
3 RV3 SLOW DOWN REFERENCE
(Slowdown speed
reference) Check the distance Set RV3 and RV4
from the spindle according to (Note 1).
center to the
4 RV4 AMS PEAK LEVEL sensor head.
(AMS signal amplitude
value).
5 RV5 SLOWDOWN TIME (HIGH) LED4 should clearly
(Slowdown time) light for a moment
Repeat turning on and| (about 0.2 sec) just
off SW1 while LED2H before stopping.
(clutch (gear) HIGH)
6 RV6 GAIN (HIGH) is lighting. Turn RV6 clockwise to
(Position loop gain) such an extent as does
not cause any overshoot
when the spindle stops.
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7.3
Item Varllable Adjustment item Conditions Adjusting method
resistor

7 RV7 IN-POSITION (H) Same as above Adjust RV7 so that LED5
(Spindle stop position lights concurrently while
adjustment) LED6 is lighting.

LED5 may flicker.

8 RVS8 SLOWDOWN TIME (LOW) Same as in item 5

(Slowdown time) in this table.
Repeat turning on
and off SW1, while

9 RV9 GAIN (LOW) LED2L (clutch (gear) Same as in item 6 in this
(Position loop gain) LOW) is lighting. table.

10 RV10 IN-POSITION (LOW) Same as in item 7 in this
(Spindle stop position table.
adjustment)

11 RV12 SLOWDOWN TIME Same as in item 5 in this
(MEDIUM) table.

(Slowdown time) Repeat turning on
and off SW1 while

12 RVI13 GAIN (MEDIUM) LED2M (clutch (gear) Same as in item 6 in this
(Position loop gain) MEDIUM) is lighting. table.

13 RV14 IN-POSITION (MEDIUM) Same as in item 7 in this
(Spindle stop position table.
adjustment)

14 RV11 POSITION SHIFT The spindle stop Set the key position of
(Spindle stop position position can be finely ATC arm to the keyway
shift) adjusted down to +1° position of spindle.

at spindle angle.

15 RV15DC HIGH GAIN DC Adjustment using DC Standard adjusting
High gain spindle servo unit. value: 0 division.

16 RV15AC HIGH GAIN AC Adjustment using Standard adjusting

High gain

AC spindle servo

unit.

value: 7 divisions.
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7

.3

Reset the test mode after adjustments.

spindle center to the

Note 1) Adjust RV3 and RV4 according to the distance (H) from the
sensor as follows.
H (mm) 50 60 70 80 90 | 100 | 110 | 120
RV3, 4 scale | 9.5 6.5 4.5 3.0 2.2 1.5 1.0 0.5
Spindle Magnetizing element

H (mm)

_— Sensor

|d=

- 64 -
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7.3
7.3.5 Method of checking the spindle position loop gain

The spindle position loop gain can be checked according to the following procedure. Check

it after adjusting the spindle orientation control circuit.

Procedure of checking the spindle position loop gain

1 Set the mode to TEST mode (LED7 ON) after shorting
setting terminal SHO1l pins.

2 Release setting terminal SHO04 1-2 and 2-3 pins to release

the speed limitation of orientation.

3 Measure spindle revolutions Ns(H), Ns(L) rpm when SW1
(INITIALIZING button) is depressed (turned on) and the
spindle clutch (gear) is set to HIGH (*CT *CTH1l, 2:
Open) and LOW (*CTH1, 2: Closed), respectively.

4 The spindle position loop gain can be obtained by the
following formula. Kp (H or L) '=.NS (H or L) = 55 (sec—l)
where Kp(H): Position loop gain when the spindle is set to
HIGH gear (clutch).
Kp(L): Position loop gain when the spindle is set to
LOW gear (clutch).
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APPENDIX 1.

Fig. 1(a)
Fig. 1(b)
Fig. 1(c)
Fig. 1(d)
Fig. 1(e)
Fig. 1(f)
Fig. 1(g)
Fig.

1(h)

APPENDIX 1.

Connection Diagrams

Connection diagram of AC spindle servo unit (without spindle orientation function

combined)

Detailed connection diagram of AC spindle servo unit (without spindle orientation

function combined)

Connection diagram of spindle orientation (with position coder employed)

Detailed connection diagram of spindle orientation with position coder employed
(when synchronous feed position coder 1is concurrently used for lathes and

machining centers)

Detailed connection diagram of spindle orientation using position coder (when

spindle orientation only is used for machining centers)

Detailed connection diagram of spindle orientation using position coder (when the

stop position is externally set)
Connection diagram of spindle orientation (when magnetic sensor is used)

Detailed connection diagram of spindle orientation (when magnetic sensor is used)
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APPENDIX 1

Control output signals

AC spindle servo unit

Spindle control
signals
s CN1

24V )
133 P! ROLE R10
Velocity command
code input L A ROZ-;-R-, CN1
B.C.D. or Binary ,_/l 35 JROSE RS .
(option spec.) 3 < 1
36 R"‘_E“” SAR1 o
~, 37 \ROSE Ro SAR2 2 Speed arrival signal
38 | nock Rao| P2 SST1 L 3
" — 4  Speed zero signal
39 ROTFM Conve SST2 >—
20 |rosE (optio ALM1 [ 11
‘JL'T‘ BE ALM2 | 12 Spindle alarm signal
,_/t_.l_( RO% Rz TLM5 9
A L [RIE pa TLM6 | 10  Torque limiting signal
— T LD N8 LU
L~ 48 (RigRe SDT1 [ 15
1 4 (R, %SDTZ 16 Speed detection signal
At manual s el ORAR1 [ 22
uto/manual selector b——2 ; : :
! 0 ) CH1 = Orientat d signal
switch o ORAR2/ 23 rientation end signa
_ c\‘_'_{' L DA2 o T o
D’elocﬁy command voltagel— — ! 15V
¢ r" sV lCN3"AIarm data signalq
T+
DC power supply +15V 1E3_%§ : : ! )—L—
External manual speed L"i; 10K : : 9 Alarm data
command ;1009. : : E .
91 »__1_0_ Code signal
Velocity override —— oV 11
(SW1-3 on) 1K$ 18K! | | OVR1 ——
Override cancel 3 2 ,—13
swizom  ZAKES T 11| ovre com
sw__:.Jos and
_____ 91
+24V
(B contact) ov I—J—Li[l-{ Load meter
47| ESP1 #R14 3.3k SM1
Emergency stop 48l ESP2 : — Speedmeter
=N
19| ARST1 {RZ oM
Alarm reset [ O 20 | ARST2 ov
_— ) 7 | MRDY1 {R§ S1 ram| T! AT spindie motor
achine ready signal [j/ AC200V
8 | MRDY?2 g Sl Bl | _@
Spindle forward rotation P—/tﬁ-( SFR R6 OV T . Fan motor
command 46 | SRV R19 1 AC motor '
Spindle reverse rotation ’—/I_—‘ u
command 14 LOS
T,T OV
Torque limit command 5 ,ATLML #RI1 v
(spindle low speed) T R4 P
Torque limit command 21 4 TLMH W
(spindle high speed) 6 40T G
1
ov . Pulse
. . 17 | CTH R5 ——HATP.G
Spindle high speed — CH3 PALM! | JFERS
Spindle medium speed I—240£T—M—R—16 CHS ¢ RAJL ! N
25 L ORCM1 > T M
Orientation command — CH4 pB = : 1
26_L ORCM2 CH6_Q@ RBJIi. |
SE— oV
,L selector switch +24V [ Thermostat
—_— .
S R17
_4r_. 220V }OHI 3
AC200V/ T OH2 | 2
220V —"—G sw ﬂ L
= 200v OV

Note) For the mounting position of the input part resister, refer to Appendix 6.

Fig. 1(b) Detailed connection diagram of AC spindle servo unit

(without spindle orientation function combined)
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APPENDIX 1.

A I
Orientation control '
circuit A/B (08)
/ JAHA —————==05
%5 OL
(09)J\|>”B S I Do
| ' T o
+5V
—J’— (01)(02)(03),]) oH . . —
+5V T | + Manual pulse ?
t.
Q si (04)(05)006) ) ! _ generator
\P . At 3
! +5V power is supplied : :
from NC | 1
o
1 | 1
I | Proximity switch for near zero
! | point
1
]
ao L. o
To NC via connector ﬁL NZX ——1- =T AIL
CNB | 1
| |
| |
au Q NZ7 - :
A T
o
o
I
' il
) o1
I
01§ e 0o
-t T (Note) When manual pulse generator
! Il and proximity switch for near
(20) I | zero point are not used, HA
T QOG — 1l HB, NZX, NZZ and +12N
é 06 N\ : | need not be connected.
1 ov i :
= Shield grounding . | |
i ol
| |
ol
I |
1
I
' ]I K(OV)
|
| |
H{+5V)
16)
4,000 tpm (s) PA A(PA)
6,000 rpm 4
position coder 1
signal input 7 +PA Q N(*PA)
rB C(PB
| Position coder
*PB O R(*PB)
SC B(SC)
*SC P(xSC)

Fig. 1(d) Detailed connection diagram of spindle orientation with position coder employed
(when synchronous feed position coder is concurrently used for lathes and

machining centers)

- 73 -



APPENDIX 1.

Orientation control circuit

A
+5V cN
+5V is supplied by +s5v (01)(02)(03 —O K (0v)
spmdle $ervo unit ——— — — — —— — — = Lower than
400 mA
06
sH (04)(05)( wsH oL O H (+5V)
(20 oG Position coder
oa Short circuit
oV

4000 rpm, 6000 rpm
position coder
signal input

Note) The cable length should be shorter than 20m between the servo unit and the position

coder.

Fig.

1(e)

A(PA)

N(*xPA)

C(PB)

R(*PB)

B(SC)

P(*SC)

Detailed connection diagram of spindle orientation using position coder

(when spindle orientation only is used for machining centers)
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Orientation
control circuit

+5V

Fig. 1(f)

I i OH e K (0V)
+5v Lower than
) GACERICEPICT DY QU W (+5v) 400mA
1
' (20) oG —4 Position coder
doa
EOV
4000 rpm, 6000 rpm
position coder (16) A(PA)
signal input
! N(*PA)
C(PB)
R(*PB)
B(SC)
!
P(*SC)
CBN is relayed or +5V power
is supplied from NC in case
of synchronous feed control. 1
CNC
(07) A HO1 N T o
HO 2 Magnetic sequence
' o T T2 2" control circuit
(05) L 103 ~ 4
Converter circuit
L04) 4 HO4 S8 4,5 4096
‘Stop position =360°
command signal (03)A HOS5 ~ 16 pe 2048
=180°
! (02)4 HO6 S~ 32 4 55 1024
T =90°
(20) 4 HO? N 64 { o5 512
=45°
(19) A HoB AT 128 4 27 341
L. —
(18)0 Hoo N 256 1 54
(17 )I H10 N 512 o
\!r 2
! (16) A Hil o~ lozef o
(15) H12 N 2048 o1l
a0l o

Stop position command !

(when the stop position is externally set)
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Orientation control circuit
CNA '
4
' ! MSA
19
MSB
]
(16
LSA
| an LSB
]
il +15V
1
oG
= 1]

Metal connector,

IR

o —— -

A—— ===k

F Magnetic sensor
amplifier

APPENDIX 1.

(Note) The cable length should be shorter than 20m between the servo unit and the magnetic

sensor amplifier.

Fig. 1(h) Detailed connection diagram of spindle orientation

(when magnetic sensor is used)
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APPENDIX 2. Cable Service Entrance

(1) Cable service entrance
for models 3 and 6

PCB

i
I

Spindle orientation
magnetic sensor Ryslemﬂ

]

To magnetic sequence To AC motor
control panel or NC

View with PCB
detached
3 e Il ]

From 3 - phase Fan motor
AC power supply A power cable

To AC Motor

(4) Cable service entrance
for model 15

(2) Cable service entrance (3) Cable service entrance
for model 8 and 12 for models 8 and 12
(A06B-6044-H108, H112) (A06B-6044-H009, HO010)

H
PCB D
!

Spindle orientation circuit
position coder system

ONB CNA

CNe
[]

CN1 CN3 CN2 TB g

To AC motor
To magnetic sequence
control panel or NC

—~  To AC motor

To magnelicwsg(iuence
control panel or NC

Fan motor
From 3 - phase AC Power cable
AC power supply -
F To AC Motor
d|(d F[F
220V sl6l[F
b SW B8
ﬂmﬁzoov FF
G[UTV[W[G MM
R(S|T VMG g
0} (0) | (©) KO)| (@) [ @) CYE)|CXC)

Power Fan
cable motor
R

To AC motor

From 3-phase
AC power supply

(5) Cable sefvice entrance
for models 18 and 22

B 1
1
V|
PCB PCB
1
i
- N1 N3 Nz TB
LA To Ab motor e
. |
To magnetic sequence
control panel or NC
/ p To AC motor
S
T To magnetic sequence 200V
¢ . 1 panel or NC %
1 3 olo)] 12 contro
olo ? PR D W
‘4{ HAFAP [ | RIS JT) R UNW evsf fis
S ¥ it
S A Mg
From 3 - phase 8
AC power supply Fan motor
AC Power cable From 3 - phase Fan motor
To AC Motor AC power supply AC Power cable

To AC Motor
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APPENDIX 3. Cable Specifications

The cable specifications are as described below.

Prepare cables by users.

(1) Power cable and drive power cables to be selected according to motor models.

Use Symbol Specifications Remarks
For model 3 A02B-0008-K853
Cabtyre cable
(Lower than 12 kVA) 1S C 3312 Length: 7m
O\ 4 conductors /O
o\ i
Power cable K1 7‘ 70/0.32(5.5mm?) | \o
$16.5
Crimp style terminal )
Drive power cable K2 T5.56 (t:;;$?n;}¥1l‘e5'5.6
For model 6 A06B-6044-K018
Cabt bl
(Lower than 16kVA) s grzgze /3 Length: 7m
4 conductors
Power cable K1 271 50/0.45(8mm?) | %g
$20
%—;r_ng style terminal Crimp style
Drive power cable K2 terminal T8 - 6
| For model 8, 12 AN ISCE0 hpaied /O A06B-6044-K017
K1 ?‘ 55,045 &g Length: 7m
Power cable (14mm?) 24¢
Crimp style terminal Crimp style terminal
T14-6 T14-6
Cabt; ble - —
For models 8 and 12 H“S é'%g‘h A02B-0008-K018
O\ 4 conductors Length: 7m
Drive power cable K2 88/0.45(14mm?)
¢24
Crimp style terminal
. C tyl
Ti4-6 T4 - 6
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T38-8 Crimp style
terminal T38-8

Use Symbol Specifications Remarks
For model 15
Cabtyre cable
(Lower than 30kVA) JIS C 3312 A06B-6044-K019
one conductor x 4pcs.
i Length: 7m
o0—- —O0
Power cable K1 7/20/0.45(22mm?) |
@14.5
Crimp style terminal
T22-8 Cri 1
Drive power cable K2 terrlrlx?iglzltyTezz -6
For model 18 Cabtyre cable
JIS C 3312
One conductor x 4 pcs. AQ6B-6044-K020
(Lower than 38 kVA) K1 o [ ‘ ! o Length: Tm
7/27/0.45 (30mm?)
$15.5
K2 Crimp style terminal

For model 22

(Lower than 45 kVA)

K1

K2

Cabtyre cable

JIS C 3312
One conductor x 4 pcs.
O— }—o0
7/34/0.45(38mm?) I
17

Crimp style terminal
Crimp style
terminal T38 - 8

A06B-6044-K021

Length: 7m

- 80 -




(2) Common cables

The following cables are common to all Ilmodels.

Use Symbol Specifications Remarks
s . Vinyle cabtyre cable
Spindle servo unit JIS C 3312 2 conductors A06B-6044-K022
{ '<Z Length: 7m
AC spindle motor K3 1

(cooling fan)

Crimp style terminal
T2-5

37/0.26(2mm

Crimp style
?)1 0.3 terminal T2 - S

Spindle servo unit

AC spindle motor

(for signals)

Spindle servo unit connector

(basic)

Less than 910

Attachde connector
of spindle motor

—

CN2|

K4 /
MR -20 LFH
made by HONDA

Tsushin Co.

Shielded 4 - paired cable

] ll:]
Husing 350720 - 1
Contact

PVC sheathed, 350689 -1
shieled, braided conductor
0.3 mm?

A06B-6044-K200
Length: 7m

Spindle servo unit

Magnetic sequence
control panel

(for signals)

Spindle servo unit connector

Magnetic sequence

(basic) control panel
$12.5
cm' ;L o A06B-6044-K023
K5 | Length: 7m
MR - 50 LFH Braided shielded vinyle cable 50 conductors

made by HONDA  %0.2mm?(7/0.18) made by Sanyo Denko

Tsushin Co.

Spindle servo unit

Magnetic sequence
control panel

(for signals)

Less than $10

| A06B-6044-K024

CN3 ‘ .:

MR- 20 LFH
made by HONDA
Communication Co.

] é Length: 7m

Shielded 4 - paired cable
0.3mm?
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(3) Spindle orientation cables

(a) For position coder

Cabtyre cable 10-pairéd,
totally shielded (cable A)

control panel } I J: l

Use Symbol Specifications Remarks
Attached connector Position coder
Spindle servo unit of ipindle servo
unt
NC or magnetic —~ -
J4 MR-20LFH 106 sequence control A06B-6041-K202
Magnetic sequence K7 pancl Length: 7m

Spindle servo unit

Spindle servo unit side

A06B-6041-K205
Length: Tm

NC or magnetic NC or magnetic
sequence control
sequence control MR - 20LFH panel side

Cabtyre cable 10 - paired, totally shieled ( cable A )

MR - 20LFH
panel K8 |_-’( MR - 20 LFH 1(;¢

(

Spindle servo unit

MR - 20LFH MS3106B20 - 29S

.|

Cabtyre cable 10 - paired, totally shielded ( cable A )
|

/ MS3057- 124
10¢
Position coder K7 * ';

Straight type

A06B-6041-K201
Length: 7m

|

MR20LFH MS3108B20 - 29S

Spindle servo unit MSI0ST- 124
10¢
Position coder K7 | / :

Cabtyre cable 10 - paired, totally shielded ( Cable A )
|

L type

A06B-6041-K204
Length: 7m
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(b) For magnetic sensor

Use Symbol Specifications Remarks
Spindle servo unit A06B-6041-K203
Attaphed connector Leng th: Tm
Magnetic sensor K7 (option)
Less than 13¢ Attached connector
of amplifier
DF f ol
MR - 20 LFH Sheathed, braided, shielded,
made by HONDA 3 - paired cable
0.5mm?
PVC sheath
(Cable C)
Note) For the specification of K5, see (2) common cables.
(c) Cable specifications
Electric
Conductor Thickness Finished characteristics
Name of sheath outer Conductor Allowable
Diameter | Composition diameter resistance current
Cable A 61.05 mm | 7/0.18 1.4 mm | 610.0 mm | 110 @/km 1.6A
(10-paired)
Cable B 61.05 mm | 7/0.18 1.5 mm | 612.5 mm | 106 @/km 1.6A
(50-paired)
Cable C 60.93 mm | 45/0.12 1.0 mm | 610.6 mm | 38.7 /km 1.6A
(3-paired)
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APPENDIX 5. Mounting Layout of Spindle Servo Unit Parts (other than PCB)
(1) Spindle servo unit for AC spindle motor models 3 and 6.

(A06B-6044-C008)

F4a, b: Control transformer input fuse
A60L-0001-0031/5A

F5, F6: Regenerative control circuit fuse
A60L-0001-0036/PC1-20

. o]
#*1. Z4 P 7N -~
) 9 ) (@)
Control power transformer ~- ~- N FAN: Fan motor
TF (below the fuse mounting A90L-0001-0099/A
" board) Em— - ———— == -
T I pl (rear side of board)
! W FAN !
ce_ o __ .2

Electrolytic capacitor Radiation fin

(Each semiconductor
module)

F7: DC link fuse
A60L-0001-0147

F7
Magnetic contactor 11
MCC

Upper metal plate
<

#1. Z1~3-"] 220V

| Control power transformer
200V tap selector switch
n__/
F1 ~ F3: ACinput fuse
A60L-0001-0127/25FH75 "%
(A60L-0001-0148)

Z1 ~ Z3, Z4: Surge absorber
A50L-2001-0062/441-12
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(2) Small type spindle servo unit for spindle motor models 8 and 12 (A06B-6044-C108, C112)

FAN: Fan motor
A90L-0001-0099/A

R Radiator R
M M
1 (Each semiconductor module) 2
Magnetic contacter AC reactor
p—
ACR
mce Electrolytic capacitor
Control power transformer
I TF
Fda, b: Contr(f)l power transformer Control power transformer
input fuse tap selector switch

A60L-0001-0031/5A

D

Terminal with fuse holder
(It is mounted above MCC, TF and C5)

i
i
o'sT

®|[®] @]
F1 F7: DC link fuse
Z1 ~ 4: Surge absorber @ @ @ slsllelle A60L-0001-0145 (For model 8)
AS0L-2001-0155/20D431 e A60L-0001-0149 (For model 12)
B[ R|I® ®|-|Z|-|
Fi ~ 3: AC input fuse F5, 6: Regenerative control circuit fuse
A60L-0001-0145 A60L-0001-0036/PC1-30
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(3) Spindle servo unit for AC spindle motor models 8 and 12 (A06B-6044-C009, C010)

F4a, b: Control transformer input fuse
A60L-0001-0031/5A

F5, F6: Regenerative control circuit fuse
A60L-0001-0036/PC1-30

b 0 )

#1. 24

Control power transformer TF

FAN: F t
(below the fuse mounting board) an motor

5 A90L-0001-0099/A
zs-——--==-=-=2]| —F——
] " (rear side of board)

. . Radiation fin
Electrolytic capacitor —] (Each semiconductor module)

F7: DC link fuse
Magnetic contactor A60L-0001-0145
| ——

el

F7
" ETE

AC reactor 1

™~ ACR
M1 Z1~3 ——p _m R6 R7
¥[Y¥
¥ : 220V
F1 ~ F3: AC input fuse ojlejolefe]le
/260%888{8}2; (%oge} ?2 Ig E Tl @ v Control power transformer
6oL - (Model 12 o e olleljeflo]ele 20v| T tap seleclt)or switch
G

g

*1. Z1 ~ 3, Z4: Surge absorber
AS50L-2001-0062/441-12
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(4) Spindle servo unit for AC spindle motor model 15,

(A06B-

6044-C011)

F4a, b: Control transformer input fuse

A60L-0001-0031/5A

/ F5, F6: Regenerative control circuit fuse

A60L-0001-0036/PC1-30

/ 0
s 1. Z4 - = — =
[P RPN N ‘I 7N
\\e/’ ‘e /’1 ‘\? / ‘\oi’
Control power transformer TF
(below the fuse mounting boad)L
[ et et —
" FAN =1
[N
/Q“
Radiation fin
(Each semiconductor
Electrolytic capacitor —1 module)
\ C5
C6
Magnetic contactor™
L MCC
F7

Cement resistor

AC reactor
L ACR
1. Z1~3 — R3 R R7|
TGV Y
E )

FAN: Fan motor
A90L-0001-0099/A

T

F7: DC link fuse
A60L-0001-0149
Pt litull S

o] [e

@)
®

F1 ~ F3: AC input fuse
A60L-0001-0149

h. Control power transformer
tap selector switch

*1, Z1 ~ 3, Z4: Surge absorber
AS50L-2001-0062/441-12
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(5) Spindle servo unit for AC spindle motor models 18 and 22. (A06B-6044-C012, C013)

FAN: Fan motor
A90L-0001-0099/A

F7: DC link fuse
A60L-0001-0149 (Model 18)
A60L-0001-0163 (Model 22)

Magnetic contactor ~

Z1 ~ 5: Surge absorber
AS50L-2001-0155/20D431

F1 ~ 3: AC input fuse

O O
T r- =
FAN !
ch— =ta
RM1
R
u
1
Radiation fin
(Each semiconductor
module)
R
U
2
LT\~ AC reactor
ACR e

MCC

F5, 6: Regenerative control circuit fuse
A60L-0001-0036/PC2-40 (Model 18)

A60L-0001-0036/PC2-50 (Model 22)

T Control power transformer
tap selector switch

A60L-0001-0149 (Model 18)
A60L-0001-0163 (Model 22)

F4a, b Control power transformer input fuse
A60L-0001-0031/5A

_90_



APPENDIX 6. Mounting Layout of Spindle Control Circuit PCB

@ - -- Check terminals (CH1 ~ 32, etc.)
Notes JL -~ Variable resistors (RV1 ~ 19)
[ --- Setting terminals (S1 ~ 7)

Version 7}

Drawing ~
number

(Upper)
+24V

R1~R24 D\
(Under)

External
connection
side

0V when
contacter

closed

FA
—-—d
Transformer
Power supply FBD
heat sink T1
RV15 FCD N
EI H Alarm fuse FDD
AF1AF2AF3
® 19B
7
RV1 @ CT DFE
® CH32 ® 194
CIFF
@ CH31
@® CH30 Transf
® CH29 ransformer FG
® CH28 o ON8
® —15 Tz
® OV
® +5 FH
® +15 ROM .
® +24 CH25®® CH26
® CLK CH23 @@ CH24 Indulatedamplifier
CH21e® CH22
CH13 CH19 @@ CH20 ISAMP2 | ISAMP1
g EAE}SD CH14 CH17 ®® CH18
CH15 RV14
D CH16 Relay
v
& 222 B rvr s7 [ RV LRL
D Display LED S6 C
RV11 N
= 0
Pilot alarm code S10
_D RV16
S9
Receiver ® CH8
Pull up resister g ov
in input side . DA converter CH7
Al L ‘ Receiver (altemalive) ICN 4
I =5 |: RV18 RV19
RV1 RV2 []Ug CHl CHZ@ CH3 CH4 CH5CH6
\\‘slszsq 086~ ey
Alarmreset CN1 l CN3 CN2
switch L TB
Control signal connector Terminal board for speedometer
and load meter

Alarm data signal
connector
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APPENDIX 8.

APPENDIX 8. PCB Adjustments

Adjustments of A20B-0009-0530 -~ 4 PCBs are shown in the following table. Don't change
RV7, 8, 14 - 19, since these variable resistors have been adjusted at FANUC factory before

shipment.
No.| Symbol Adjustment items Stagdard Measprmg Adjusting methods
setting terminals
1 RV1 Velocity command CH13-0V See subsection (1).
voltage level
2 RV2 Velocity command CHI13-0V K
voltage offset
3| RV3 Speed arrival detec- CH10-0V See subsection (4).
tion level
4 RV4 Speed detection level CH9-0V See subsection (5).
5| RV5 Torque limitation See subsection (6).
level
6 RV6 Regenerative power 3
limitation divisions
7 RV7 VF conversion level (1 CH23-0V 200 +2klHz when voltage is
10V between LM and OM,
8 RVS Speed detection circuit CH18-0V 1.38 +£0.03V at forward
setting rotation of motor in 4.5 rpm.
9 RV9 Forward motor speed Number of See subsection (2).
adjustment motor
revolutions
10| RV10 Speed detection offset CH17-0V Lower than #2V when the
spindle stops.
11| RVI1 Reverse motion speed Number of
adjustment motor See subsecticn (2).
revolutions
12| RVI12 Velocity loop gain 3
divisions
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No.| Symbol Adjustment items Star}dard Measprlng Adjusting methods
setting terminals
13 | RVI13 Velocity loop offset No. of
spindle See subsection (3).
revolutions
14 RV14 Load meter amplitude LM-0M 10+0.1V at acceleration.
adjustment
15 | RV15 +5V voltage adjustment +5V-0V 5:0.05V
16 | RV16 Regenerative voltage 4
limitation level divisions
17 | RV17 VF conversion level (2) CH32-0V 24+0.2kHz at input AC 200V
18 | RV18 RA offset adjustment CH5-0V The rate of ON time at CH7
waveform to be 50%.
19 | RVI9 RB offset adjustment CH6-0V The rate of ON time at CHS8
wave form to be 50%.
Note) How to read the variable resistor scale.

(Note) How to read the variable resistor scale
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(1) Velocity command voltage (RV1, RV2)

When the velocity command voltage is 10V, the motor rotates at the rated speed.

Item

Measuring
terminal

Adjusting procedure

Offset

CH13-0V

Give velocity command voltage 0V (equivalent to
S00) after setting the motor to be ready for
operation.

Adjust RV2 while alternately giving the forward
rotation and reverse rotation commands, until the
voltage remains unchanged at measuring terminals.

(Note)

Level

CH13-0V

Give the rated rotation command 10V to the
motor, and adjust RV1 until the measuring
terminal voltage becomes +10V+0.05V when the

spindle forward rotation command is sent.

(Note)

Voltage

+

If the voltage at CH13 is +5.0 mV when the spindle rotates forward and #5.0 mV +1.0
mV when the spindle rotates reversely, the offset error becomes +1.0 mV when the

velocity command voltage directions are inverted.

< Before >< After R

adjustment adjustme

Forward
r_gta_tion +8mV

Forward rotation
Reverse \—L .
rotation Reverse rotation
— T Ti2mV
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(2)

The number of

procedure.

Rotation speed adjustment (RV9, RVI1I)

spindle revolutions can be finely adjusted according to the following

Measure the number of spindle revolutions directly by using a stroboscope or a tachometer.

Item

Measuring
terminal

Adjusting procedure

revolutions

Number of forward| Spindle

Give thevspecified motor rotation command
voltage. .

Adjust RV9 so that the motor rotates at the
specified speed when the forward rotation (SFR)

command is given.

Number of reverse| Spindle

Adjust RVI11 so that the motor rotates at the

revolutions specified speed when the reverse rotation (SRV)
command is given.
Note) The forward rotation means that the AC spindle motor rotates counterlockwise as

viewed from the motor shaft direction and this forward rotation (SFR) does not always

correspond to the forward rotation of the machine tool spindle.

/> Motor forward rotation

(3) Velocity offset (RV13)

. (SFR) direction

Adjust RV13 after completion of the previous adjustments so that the spindle does not rotate

at low speed when the velocity command voltage 0V is given.

Item Me.asurmg Adjusting procedure
point
Velocity Spindle Adjust RV13 so that the spindle does not rotate when the
offset (or motor) velocity command voltage 0V and either forward or reverse

rotation command are given.
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(4) Speed arrival detection level (RV3)

The speed arrival detection level can be set according to the following graph.

indicates percentage to the rated revolutions of motor.

Note)

Speed arrival detection level

10

Standard setting 15%

1 | | 1

Now to read the variable resistor scale divisions.

3 4 5 6

RV3 scale divisions

1 9 6
3 7
2 8
1 9
0 10

_97_
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(5) Speed detection level (RV4)

The coordinate indicates percentage to the rated revolutions of the motor. This signal is used

as a check signal when the clutch or gear is changed.

80

70 |

60+

50 [~

40

30

Speed detection level

20

10 |

Standard setting 3%

RV4 scale divisions

(6) Torque limitation level (RVS5)

10

The coordinate indicates percentage to the 30-minute rated torque.

When TLMH signal
is turned on;

When TLML signal
is turned on;

60
o
=
o
§ 50
e
2
o
2 401
2
& 30
2
4
£ 20
g 20k __
8
o
£ Standard seting| TAH 18%
0 | 1 1 1 1 | 1
0 1 2 3 4 5 6 7

RV scale divisions
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APPENDIX 9. Checking Method for PCB

9.1 Check Terminal

APPENDIX 9.

Namg of Name of Signal data Remarks
terminal signal
CHI1 DAZ Analog command voltage 0 ~ 10.0V
CH2 DAl D/A converter output voltage 0 -~ 10.0V
CH3 PA Pulse generator output A
phase
CH4 PB Pulse generator output B PA leads PB by
phase 90° in CW rotation
CH5 RA A-phase reference voltage PA DC £25mV
CH6 RB B-phase reference voltage PB DC +25mV
CHT7 PSA A-phase square wave Duty 50% (at constant speed) +10%
ov ov PCB 0V
CHS PSB B-phase square wave Duty 50% (at constant speed) +10%
CH9 SDTRF Speed detection level Variable over a range of 0.14 - 7.4V by
RV4
CHI10 SARRF Speed arrival level Variable by RV3
CHI11 VCMD Acceleration/deceleration “1” 1" level during
in progress 0 acc./dcc.
CHI13 VCMD Velocity command voltage 0 ~ £10.0V @ ; CCw, @ ; CW
CH14 RVP Reverse rotation speed level Pulse width 3.2 s generated during
reverse rotation only.
CH15 FWP Forward rotation speed level Pulse width 3.2 s generated during
forward rotation only.
CH16 ov PCB 0V
CH17 TS1 Velocity feedback F/V output -8V at 6000 rpm in CCW (forward)

rotation.
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Name.z of Name of Signal data Remarks
terminal signal
CH18 TS2 Low speed detection signal -1.38 £0.,03V at 45 rpm in CCW
(forward) rotation.
CH20 TSA Velocity feedback signal +10V at rated rotation speed and (-) in
CCW rotation.
CH21 LTRF Output torque limitation Output=—(C|VCH211+l.8)/10x maximum
voltage : output
CH22 CRU U-phase current detection Current/ |M3.6 |M8 | M12 [M15 | M18| M22
signal v 16.7A(25A35.7TA|50A | 50A|62.5A
CH23 ERP VF conversion output 200 kHz when LM-OV is 10V, 0.4 us
width
CH24 CRV V-phase current detection See CH22
signal
CH25 TRWF Triangular wave signal /\/\/v\"{ 10Vp-p
CH26 CRW W-phase current detection See CH22
signal
CLK CLK Clock signal 312.5 kHz, 200 ns typ.
+24 24V +24V power voltage
+15 15V +15V power voltage
+5 5V +5V power voltage +5V+1% (Already adjusted by RV15)
ov ov PCB 0V Same as the 0V and CHI16
-15 -15V -15V power voltage ~15V+4%
CH28 ER Error voltage 0 - 10V
CH29 UCM U-phase command voltage
CH30 VCM V-phase command voltage
CH31 WCM W-phase command voltage
CH32 24VP
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?ei‘r?n?nzg sNiagr:;lOf Signal data Remarks
19A 19A AC 19V input voltage For PCB control power supply
CT CT ov For PCB control power supply
19B 19B AC 19V input voltage For PCB control power supply
SLP Slip Slip frequency
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9.2 Check Terminal Data Confirmation Method

Voltage check by a circuit tester or

Wareform

Wareform check

Wareform check

Terminal the like, or frequency check by a check during |during low- during acceleration
counter or the like stop speed rotation |/deceleration
CH1 0 ~ £10V by velocity command
voltage input
CH2 0 -~ +10V by velocity command
CH3
CH4
CH5 ;
CHb See (2)
CH7
CHS
CH9 0.3V by standard adjustment
CH10 1.5V (standard) when velocity
command voltage is 10V
CH11 See (3)
CHI13 0 - thY by velocity command See (3)
voltage input
CHI14
CH15 See (2)
CH17
+1.38 #0.03V at motor rotation
CH18 +4.5 rpm See (3)
CH19
CH20 0 ~ #10V by rotation speed
CH28
CH21 Standard -8.2V (during low-speed
rotation)
CH22
CH24
CH26
CH29
CH30 See (2)
CH31
CH23
SLP
CH25
CLK See (1)
+24 At AC200V input, +24.7 *1V
+15 +15.0 £0.45V
+ 5 + 5.0 £0.05V
-15 -15.0 £0.45V
AC19V at AC200V input between 19A
19A
CT and CT
5 ACI9V at ACZ200V input between 19B
198
and CT
CH32 24 KHz at AC200V input
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(1) Waveform at stopping

Check terminal Waveform Remarks

Typ
200ns 2.4V or more

Typ 3.2us

WANYAN )
CH25 ' \/ 10Ve=p

CLK

Ov

1

333us

(2) Waveform during low speed

Condition: Motor rpm. 45 ~ 1000 rpm

Spindle reverse rotation command signal SRV ON

Check terminal Waveform Remarks
CH3 CH4
/ I
CH3 about VPP 3 6~ 05V
Cli4 25V
Ov

CH5
CH6 25+02V

(0]

+5V CH7 Set the ON/OFF duty of
CH7 | CH7 and CHS8 waveform

(0]
CHS +5V CHB8 1 to 1 by RV18 and

RV19 at 1000 rpm.
(0]
CH14 When spindle rotation
CH14 I I | I I | I | l direction is reverse,
CH15 waveform appears at
CH15 CHI15 and not appears
12
at CHI14.
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Check terminal Waveform Remarks
CH22
Ov
If spindle rotation
direction is reverse,

CH24 Ov phase of CH24 and
CH26 are replaced.

e MM o
If spindle rotation

CH29 /\ direction is reverse,

Ov phase of CH30 and
v \/ CH31 are replaced.
/\ / Frequency is in pro-
CH30 Ov portion to spindle
/ \_/ rotation.
/\ /\ When unit and motor
Ov . .

CH31 \/ is normal, Sine-wave
appears at check
point.

. . N . . +5V
LT
CH23 Ov changed in proportion
to voltage of CH28
+5V
terminal.
SLP o
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(3) Waveform during acceleration/deceleration

Conditions: Motor revolutions

Spindle reverse rotation command signal (SRV)

0 + 1000 rpra > 0 rpm

APPENDIX 9.

OFF » ON » OFF

Check terminal Waveform Remarks
ov
CH13 — v
2.2V
1000 rpm
CH20 ¥22v
ov
CHI11 +5
ov About ] About
10 sec. 10sec. —
1000 rpm
CH17 N\ T8V
ov J/
+14V
L/ \_
CH18
+14V
CH19 ov |
—-/—14v
+10V o
+5~
ov _\\ I \
CH28
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APPENDIX 10.

APPENDI

X 10 Magnetic Sensor Signals Checking Method

10.1 Application

This document applies to the following check procedure by observing output signals of the

magnetic sensor (specification: A57L-0001-0037) employed for magnetic sensor system spindle
orientation.
Item Check item
1 Whether magnetizer, magnetic sensor head, and magnetic sensor
amplifier are defective or not.
2 Whether magnetizer and magnetic sensor head are properly mounted
or not; '
3 Whether magnetic sensor signal cables are properly connected
without any connection failure and short-circuit.

10.2 Check Procedure

(1) Preparation

@

®

Rotate the spindle at about 120 rpm. Select the counterclockwise rotating direction as

viewed from the AC spindle motor shaft (in such a direction as the voltage at check
terminal CH13 (VCMD) of AC spindle control circuit PCB (drawing: A20B-0009-0530 - 9)
becomes positive (+) to CH16 (OV)).

Check the peak voltage and offset voltage levels of the following signal waveforms at the

check terminals of the orientation circuit (drawing: A20B-0008-0030 -~ 1 or
A20B-0009-0520) using an oscilloscope. The names of check terminals and signal contents

are common, irrespective of the kinds of orientation circuit.

Check terminal No. Signal name Symbol | Prove common terminal
CHI1 Magnetic sensor output signal A MSA CH16 (0V)
CH2 Magnetic sensor output signal B LSA
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APPENDIX 10.

(2) Decision method
@ Examples of normal waveforms and their criteria are as shown below.

If a trouble occurred, refer to the causes and remedy shown in the following table.

[Normal waveform] ‘=—Spindle —Rotation—"" [Definition of symbol]
I

|
JE—
I
|

i
Z»—-
1
[
|
|
| ™
|
| |
o —‘__‘T__I_ —
| |
I
Ll

|
SRR I N |
|

_L_]_ T/ _
|

<> 0.1 SEC/DIV

L 1 1 1

(Criteria table)

Item Criteria (normal, if these conditions are satisfied.)
Offset voltage Vol -~ 2 < 0.5V
Peak voltage 3V < Vpl ~3 10V
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APPENDIX 10, APPENDIX 6
@ Remedy to be observed when the above criteria are not satisfied.
Item Symptoms Causes Remedy
Offset voltage of either or a. Magnetic sensor head or Replace defective parts.
both signals is high. magnetic sensor amplifier
Offset voltage is normal. is defective,
1 | Peak voltage of either signal
only is low.
Waveform of either signal a. Magnetic sensor head, a. Replace defective parts.
does not appear, or waveform amplifier, or magnetic
of both signals don't appear. sensor amplifier is
defective.
b. Poor connection or short- | b. Repair defective parts,
circuit of cables or
connectors.
Offset voltage is normal, but | a. Mounting gap of the Readjust the gap.
3 | the entire peak voltage is magnetic sensor head and
low. the magnetizer is wider
than specified.
Offset voltage and peak
voltage levels are normal, Ovserve the following procedure according to waveforms.
but waveforms are different
from specified ones.
T T T T T 7 T 777 7 7]43. Magnetic sensor head is | a. Reverse the pin groove |
: ﬁ};}‘__&v_ not mountd properly. direction of the magnetic
| >T sensor head.
. | E}s{ﬁ"@" b. Wrong cable connection. b. Replace LSA and LSB with
5 each other.
4 E - a. M—agrEtiEr_is-r_lorpr_opa‘_ly—_ a. Reverse the direction of |
; | ﬁ];/i_vﬂ‘ mounted. the reference hole of
g ‘ >T magnetizer.
‘*r";v‘ } %}—AQA— b. Wrong cable connection. b. Replace MSA and MSB with
§ | each other. Replace LSA
8 | and LSB with each other.
| a. Magnetizer and magnetic a. Reverse the mounting
| oA —‘7&- _ sensor head are not directions of both magnetizer
[ i =T properly mounted. and magnetic sensor head.
| LSA%— b. Wrong cable connection. b. Replace MSA and MSB with
! each other.
(Reference) For normal mounting methods and connection methods of signal cables of the magnetizer

and magnetic sensor head, refer to 7.3.1 in text and appendix 1 "Connections".
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o No part of this manual may be

reproduced in any form.

o All specifications and designs
are subject to change without

notice.
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