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1-3

General

Preface

This manual describes Fuji AC Spindle Drive Unit FRENIC 5000V2.

Please read this manual before operating the unit.

Inspection
When you have received the unit, check the following points.

(1) 1If the specifications and accessories are as ordered?

(Check the name plate of the unit received.)
(2) If there is any damage in transit?
(3) If there is any loose screw, nut, connector, etc.?

Remarks: (1) 1In unpacking or transporting, be very careful not

to give damage to the unit.

(2) When keeping the unit in storage, keep it in a clean
and dry place at moderate temperature in the packing

box while shutting out direct sunlight.

Installation

Since the life time of the unit is greatly dependent upon how it is

installed, be careful about the following points.

(1) Avoid installation where temperature and humidity are high

or vibration is frequent.

(2) Avoid installation where dirt, dust, or oil is rich or where

there is corrosive or other gas.
(3) Install the unit vertically.

(4) Since the unit is a heating element, never house it in a small

sealed box, or gather heating elements or other parts around it.



Remarks: As the unit is a heating element, be sure to provide a
proper ventilation so that the temperature within the
panel meets the allowable ambient temperature conditions

of the drive unit in taking the heating value into account.
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1-4 Nameplate

(1) Mounting position

The nameplate is mounted on the right side of the drive unit

(when viewed from the front side).

FRENIC35000V2

Name
plate




(2)

Characters to be written on the nameplate (Example)

FUJI
ELECTRIC
FRENIC 3000V2 —()
Type FSD = {15 AR - 22 e
In Put AC200220, 230V, 50/60Hz — 3
P (1) For their
i 11 § kw, CONT — ———
Out Put o o see the
Elﬁ _j kw., 30MIN "*—\:_‘.J Table below.
Series No | HH{C66666 8001 —®
e s o
Mid 'SEPT 1983} =
No. Description
1 Indicates the AC Spindle Drive Unit Series
"5000v2"
2 Indicates the type of the drive unit.
3 Indicates the input AC power specifications
of the drive unit.
4 Indicates the rated capacity of the motor
at the rated continuous output voltage.
5 Indicates the rated capacity of the motor
at 30-minute rated output voltage.
6 Indicates Fuji's serial number of the drive
unit.
7 Indicates the date of manufacture of the
drive unit.

When any trouble occurs, please contact our company with

reference to the items written on the nameplate mentioned

in the above table.



Construction

2-1 Basic construction

Fuji AC Drive Units comprise the following component parts.

Dreive unit

l i - i i Spindle mator
AC fuse AC reactor I ’

e Smoothing I u , lu Pulse
=

— [ lp.]l.l!ql’ generator

Pov.er supply %

NU N
]

200/"' v

50/60Hz [Cunvtrlcr ’ ! PWM laverter
17

Cuntrol ﬁ/\ Fan mator
fuse — l-
Contral

transformer Mlain P.C.B. |
:> Base drive - i
- DH:DT_@
00V Driunuuun CN1 ;I‘::]‘;'II?J'
)220-210 . l_.___..__
v P.C.D

Power supply i
! vollage setector \SRuan) i NC box
toggie switeh | SwilL‘h:L'l:;Ir box
CN![}[ _ !
| Suu star ump |
: P.C.B. :
[Op(mn) r‘-'
i

CN2

Standard component parts

(1) Spindle motor
(2) Spindle drive unit (FRENIC 5000V2)
(3) Connector for external connection

(4) Spare parts (Fuses, etc. by 100%)

Option

(1) Digital/analog converter element
(2) Soft start-stop control circuit

(3) Electric type orientation control circuit



2-2 List of types of basic construction component units

(1) Standard units
Type ?f mal? printed Type of' g ok
System T circult board base drive ;
Unit type g applicable
name prlnted MEEGT
Type of ROM indica- | circuit “
main body tion (seal) board
FSD- 5A FSD-5AR-22 EP-2248B RFV2-0-2559 | EP-2254BZ MPF1114
FSD- 7A FSD-7AR-22 RFV2-0-2759 MPF1116
FSD-11A FSD-11AR-22 RFV2-0-2110 MPF1134
EP-2254B
FSD-15A FSD15AR-22 RFV2-0-2150 MPF1136
FSD-18A FSD-18AR-22 RFV2-0-2180 | EP-2259AZ-1 | MPF1138
FSD-25A FSD-25AR-22 RFV2-0-2250 MPF1168
FSD-30A FSD-30AR-22 RFV2-0-2300 | EP-2259AY MPF1186
FSD-37A FSD-37AR-22 RFV2-0-2370 MPF1188
(2) oOptions (Common to every drive unit)
Item name Type
D/A converter 12-bits binary B ?ﬁF%PO—CBl—V
Blament BCD 2 digits DAC80-CCD-V
Soft start-stop
printed ciruit 0 v 15 sec EP-2281A
board
Elgctrlc.type Magnetic sensor EP~2258A
orientation type
printed circuit
board Pulse encoder type EP-2278A
Note: Description of ROM

Every ROM mounted on a printed circuit board has a seal

put on it tec izdicate its content as shown below.

ROM Heai\

Mounted on a socket at the
section indicated as ICHD
on a printed circuit board.
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2-4 Type and quantity of important component parts of the main circuit

Unit model FSD-5AR-22 FSD-7AR-22 FSD-11AR-22 FSD-15AR-22
=) =) - >
Model & Model > Model s Model g
Name o o o o
Transistor modules | ryv09_ 050 3 | Evk71-050| 3 | EVM31-050 | 3 | EVM31-050 | 3
(Motor side)
Transistor modules | pova)_gen| 3 | myr31-050| 3 | EVK71-050 | 3 | EVL31-050 | 3
(Power supply side)
Diode (DC circuit) | EMRLO1-06| 1 | EMRLO1-06| 1 | EMRLO1-06 | 1 | EMRLO1-06 | 1
Smoothing ECEGAZWS 1 ECEGA2WS 9 ECEGA2WS 2 ECEGA2WS 3
capacity 152Y 152Y 152Y 152y
AC fuse CR2LS050 | 3 | CR2LS050 | 3 | CR2LSOS50 | 3 | CR2LSO75 | 3
DG fuse CR2LS050 | 1 | CR2LS050 | 1 | CR2LS075 1 | CcrR2L100 1
_ F-7161 or F=7161 Bt F-7161 or F=7161 or
b FGRO 11 FeBo L1 Fero 1| FeBo L
Cooling fan HS4556M 1 | HS4556M 1 | HS4556M 2 | HS4556M 2
Unit model | FSD-18AR-22 | FSD-25AR-22 | FSD-30AR-22 FSD-37AR-22
Model Firg Model [y Model jo Model =
Name g i = &
o Y =g {5 o
Transistor modules | 99 50| 6 | EvM32-050| 6 | EvM32-050 | 9 | EVM32-050 | 9
(Motor side)
Transistor modules | oo 40 o0l 3 | gyM31-050| 3 | ETNS1-050 | 6 | ETN81-050 | 6
(Power supply side)
Diode (DC circuit) | EMRLO1-06| 2 | EMRLO1-06| 2 | EMRLO1-06 | 3 | EMRLO1-06 | 3
Smoothing ECEGAZWS | , | ECEGAZWS | , | ECEGA2WS | . | ECEGAZNS |
capacity 152y 152y 152y 152y
AC fuse CR2L-100 | 3 | CR2L-125 | 3 | CR2L-150 | 3 | CR2L-200 | 3
DC fuse CR2L-150 | 1 | CR2L-200 | 1 | CR2L-200 1 | CR2L~225 1
F-7161 or F-7161 or F-7161 or F-7161 or
Control- fuse FGBO 1| FeBo L' FeBo 1| FeBo 1
Cooling fan HSL4556M | 2 | 2750M 2 | HS4556M 3! 2750M 3




2-5 Specifications of terminal board and connector

(1) Mounting position

Main P.C.B
|
I i
I ]
| Orientation !
" |

[

Soft P.C.B I
start-y i
stop | !
BB | |
' |
' 1
Ty i

CN3 TB4 CN2 CN1

ol o]
‘E!'E.’
b,g ojolo
clo!

i
5]

t lolconioioo
O/' 2 C1010}|cicoioicion
T81 TB2 TB3

- Earth
< terminal

N N/




(2)

Type and arrangement of terminals

(i) Type of terminal

Size of terminal

Svmb
kel Use FSD- 5AR | FSD-11AR | FSD-18AR | FSD-30AR
FSD- 7AR | FSD-15AR | FSD-25AR | FSD-37AR
rpp | STERASEAC paver sugplyl g M6 M8 M8 , M10%
(main circuit)
TB2 Motor (main circuit) M5 M6 M8 M10
TB3 Motor cooling fan M4 M4 M4 M4
TB4 Tachometer/load meter M3 M3 M3 M3

* FSD-30AR is M8, and FSD-37AR is M10.

(i1) Arrangement of terminals

Drive unit

FSD- 5AR-22 FSD-15AR-22

model QD — =
FSD- 7AR-22  FSD-18AR-22 o oo dee
Symbol FSD-11AR-22 FSD-25AR-22
®|le||®
@l @l [ OO0
Fuse ||Fuse ||Fuse
TB1* > <
e ©]0|©O
R s T
Used also as fuse holder Hexagon nut with a symbol
with a symbol seal seal
0| ©
Sl G;;D l_
TB2 'E:j
lelele 0lolo
u o voow . |

With a symbol seal

u v w

Hexagon nut with a symbol
seal

- 10 -




Drive unit

FSD- 5AR-22  FSD-15AR-22
s FSD- 7AR-22  FSD-18AR-22 FED~J0R-2 2%
FSD-11AR-22  FSD-25AR-22 EBD-3:7aR-a2
Symbol
elelEElElEEE clelelciElieiEia
™3 CIEIE|SEIEIEE ClElEEEEEE
FU FV FU FV Fw
With a symbol seal With a symbol seal
TB4

[elie]

LM SM MM

Mounted on the main
printed circuit board

With a symbol seal

* Terminal board TBl of FDS-30AR-2 is used also as the fuse holder

shown in the left of the above figure.

_11_.




(3)

Connector type and pin arrangement

(1) Connector type

Receptacle
Symbol Use (For connection) {par-HOB mounring) ?3:;£ac—
Plug
(For external connection)
on | varer @peediereering 2 i 08k
MR-16LF
-2
CN2 NC box (interface signal) i
MR-25LF
NC box/switch-gear box MR-50RMA
Cha (interface signal)
B MR-50LF
Honda
CNG Magnetic sensor type MR-20RMA Communi-
: ; s s i
orientation (Magnetlc sernsor) MR-20LF cation
Pulse encoder type MR-20RMA
= . -
CN4 orientation (Pulse encoder) MR-20LF
Pulse encoder type MR-20RMA
% : :
CN5 orientation (NC box) MR-20LF
Pulse encoder type MK~ZURMA
” : : / 3
CN6 orientation (Switch-gear box) MR-20LF

*: Mounted on orientation printed circuit boards.

The mounting

position of each connector is as shown below.

Magnetic sensor type
orientation printed

circuit board

._.12_

Pulse encoder Lype
orientation printed

circuit board

CN4 CN5 CNG6

LMJJ) -




(ii) Pin arrangement

1 CNl : Motor (PG, TC) 2 CN2 : NC
11 | Pa 1 17] R12 1] ros
12| ma 7 2 18| rio |10 Rl 2 | Rro3
13| sv LI 3 19| mos |iL[ 8G9 3| Rro2
14 | con ll % 20 12 RGY 4| ro1
5] our |20 5| ss 21 2] 5 5 | R
16 | OK2 6| ov 22 438 e
23| sars |12 7
24| rarrs | 201 SAR3 7ol parta
25| SST4 9 | sst3
3 CN3 : NC box/switch-gear box 4 CN4 : Magnetic sensor (MS type
orientation
33| aL8 1] sst2 |[14] sp 5 1
34 | ALs : 2| sari || 15| »p = 2
35 | TLM2 ;z izzl 3| ssTL || 16] SHIELD [ 3
36 | aLc 4| FaLtL || 17] so = 4
37| sorz |2R1 MM [TsT panr2 || 18| ma - 5
T IET I A 6| sarz || 19] st 1; 6
39 | ovs |23 1 SM 71 o 20| Ma 7
40 | ove 2% ] 458 8| s
41| MG 25| kad 9|
42 ] orr 281 ST [0 ows
43| rev 2L UL 0T o
4t || FOR: - o) TEML [0 Ashe
45 | Es L= 13] cx
46 | oy |20 RORT Iu oo
47| e b L8 15| oM
48| res |22l THH e orar:
49 | cx 17 | ORAR2
50| asM 18| asp
5 CN&4,CN5 Pulse er.tcoder (PQ) 6 CN6 : Pulse encoder (PG) type
type orientation orientation
16 ] sc 1| o 14| Eso7 1| Esm
15| *=sc | ° 2| ou 15| Esos | 81 ESOU M5 gan
16 | pa v 3| on 16| Esog | 2| ES02 [
17| #pa |10 4| sH 17| Esuo; | 194 ESO3 [T
18| pe | 5| sH 18 Ee1r AL ROO% g
19 | =pp |22 6| su 19] Esiz | 12] ESOS [T
20 | sureLplt3 7 20| mem |241 BSOE [T

13 -




3.

3=1

(1)

Wiring and Connection

Connecting the power

Specifications of the power supply

The following table shows the specifications of the power supply

which can be connected to the drive unit.

cations, provide a proper power transformer.

For other specifi-

Rated normiapl
voltage

AC200/220-230V, 50/60Hz, 3 phases

Rated notminal
voltage

107 of rated voltage

ol

capacity®

Unit
model

Power
supply

KVA

FSD FSD FSD FSD FSD FSD
-5AR-22| -7AR-22|-11AR-22|-15AR-22 | -18AR-22| -25AR-22
9 12 17 22 28 37

FSD
-30AR-22

45

F5D
-37AR-22

55

To avoid inconveniences resulting

*: Indicates a required power supply

capacity at 30-minute 50% ED output.

from voltage drop even at the

maximum load, use the power supply having a sufficient capacity.

(2)

Connecting the power supply

After making sure of the power supply specifications, take the

following steps depending on the power supply voltage.

Rated nominal

Supply voltage

Steps taken

voltage

Set the power supply voltage selector toggle

200 v 180 V to 220 V switch located at the lower part of the

unit to the 200 V side.

Set the power supply voltage selector
220/230 v 198 V to 253 V switch located at the lower part of the

unit to the 220/230V side.
Above 230 V Above 254 V Use an insulating transformer with a proper
and below and below capacity to set the voltage at 200 V or
200 v 180 v 220 V.

7

Power supply voltage toggle switch is located as shown below.

- 14 -



FSD-3~T7AR-22 FSD-11~37AR-22
220-230V (upper side)
Drive Drive
unit unit
(front (Eront
side) side)
o 200V (lower side)
|
| t—Toggle switch
Toggle switech o EE
Toggle switch

3-2 Precautions for wiring

(1) Be sure to ground the drive unit and spindle motor earth

terminals. Never ground the other parts in the unit.

(2) Be sure to shield the signal wires (marked ) as shown
in the "Interface connection diagram' to prevent malfunction

due to noise.

(3) For all electromagnetic contactor, auxiliary relay, and other
coils in the inverter and inverter control panels, be sure to
connect an antiparallel diode or CR filter to the AC-controlled
coils, and a CR filter to the AC-controlled coils. (See the

figure below.)

(a) CR TFILTER and diode applications (Circuit voltage:
250 V or less)

_15_



; ! CR filter ;
Applicable parts or diode Evamples of connection
Electromagnetic AC S2-A or equivalent: AC = DC
contactor T é é
(main circuit) DC | Diode or S§2-A OI l [ &5
, a52-3 O TS =
AC | S1-B or equivaleat ik B A%
Auxiliary relay =515 | l =
DC | Diode or S1-B I : S1-8
aor diaode
Fluorescent lamp S1-B %lgg
| Sy S
Solenoid brake o G S;EEESEE;Z
cluteh DC Diode Fluorescent lamp
(b) CR filter and diode specifications
1 CR filter capacity
52-A C: 0.2 uF, 500 vDC (Nittsuko Ltd.)
R: 500 ohm
S1-B C: 0.1 pF, 500 vDC (Nittsuko Ltd.)
R: 200 ohm
2  Diode capacity (for coil current of 1 A or less)

ERE24-06C, 600 V, 1 A

(4) Route the control circuits as separately from the motor circuit

as possible, or route them apart from each other.

_16_




4. Test Operation

4~1 Check items

Check the following points before turning on the power (operation).

Item Content Remarks

If the input power voltage fluctuation and See page

1 power capacity are as specified? (Check the
power supply voltage selector toggle switch.)
If the phase rotation of the power supply Do not mistake

2 connected to the power supply input terminals the drive unit
(R, S, and T) are in order of R + S -+ T. power supply

input terminals

If the phase rotation between the drive unit (R, S, and T)

3 motor output terminals (U, V, and W) and for the motor
between spindle motor power supply input output terminals
terminals (U, V, and W) is in a right order? (U, V, and W).

4 If the connector or terminal board is
connected to external circuits correctly?

5 If wirings of the power circuit and control
circuit are grounded or short-circuited?
If there is any metal or other foreign

6 matters put in or deposited on the drive
unit?

7 If set terminals (short pins) on the printed See the Table
circuit board are preset as specified? below.

* Checking of set terminals (short pins)
Set C _ .
P ontent Setting Remarks
Analog speed i 23
reference
5wl Speed reference

input select Digital speed

reference

Analog and digital
speed reference ]
used in combina-
tion

_17_.




Set

] Content Settins Remarks
terminal '
1 2
Used S H
SW2 Analog override
Unused (Invalid) Ve
1 2
Digital speed =W a Check if D/A
SW3 Selecting D/A reference in BCD converter
converter 2 digits chip is
SW4 chip mounted?
Digital speed Sw3 | £
reference in
12-bitsbinary
Used Possible to
cancel it by
means of
SW5 Soft start-stop external
signal,
Unused
Used 3 H
SW7 '"Ready" signal
Unused H it
] 2z —
; — = Short between
"Starting e "'ll 9.3
) ¥ 2 when a
SW8 failure R
detect torgue imit
¢ Unused er 1s used.
(invalid)
; . e Switch over
Thermal sensor Norrcl]lal clreult ' -1.' to the spare
SW11 select use circuit when

(spindle motor)

Spare circuit
used

the thermis-
ter down
occurs.

" marks indicate short pins.

- 18 -




4-2 Procedure of test operation

Item Content Procedure and check point
1 The power supply display LEDS5 (green) lights
up.
1 "Power" ON 2 The main circuit power ON dlsplay LED6
(orange) lights up.
3 The CPU running display LED9 (green)
blinks (with an interval of 1 sec).
The spindle motor fan motor rotates. Check for
2 "Ready" signal the rotating direction of the fan motor.
o Note: The emergency stop input must be in the
reset status at this time.
Set the minimum speed reference to check for the
rotating direction of the motor.
s T oo When set to the forward rotation:
Drive" signal .
The motor rotates countercloskwise
ON (Forward/
3 . (ccw) .
reverse drive
signal) When set to the reverse rotation:
The motor rotates clockwise (CW).
Note: The rotating direction is viewed from
the motor output shaft.
Run the motor in the forward direction at 100 to
Fine sdjuating | 120 7R (ntor speet) and sajust che speed by
of speed feed- BLE 5 P
4 back value Note: (i) Adjust VR29 at around 87 10 notches
(Adjusting normally.
;:fii?ii. VR29%) (ii) When hunting occurs, adjust VR6 or
: g VR7 in the direction of 0 notch,
While reising the speed reference gradually up to
the maximum speed, increase the P-gain of the
e ad ki speed control amplifier (ASR) by means of VR6 or
: e & VR7. (It increases when the variable resistor
of speed : .
1s turned clockwise.)
5 control-loop

gain

(Adjusting

variable

resistors: VR6#
and VR7#*

Note: (i) VR6: Effective when the L-gear/M-gear
signal 1s input.

VR7: Effective when the H-gear signal
1s input (without the M-gear
signal).

(ii) When the ASR-P gain is raised too

much, the hunting phenomenon is apt
to occur. When it is lowered too
much, the quality of response
becomes poor and overshoot and other
faults are apt to occur.

- 19 -




Item Content Procedure and check point

Run the unit in forward and reverse directions
6 Final check and at various speeds to check if no trouble
occurs in the spindle motor, drive unit, and in
the spindle rotation.

* For adjusting method of VR6, VR7, and VR8, see 4-3, "Adjustment

of speed control loop'", too.

4-3 Adjustment

(1) Adjusting of speed control loop

0f the variable resistors given in the table below, adjust VR6
and VR7 (VR29) to their optimum value according to the load

in combined operation with the machine. Since VR5 and VR3O0
have already been adjusted well when they are shipped from
Fuji Electric, no adjustment is necessary for users in

principle.

Check terminal/

Funcation T
VR check point

Adjusting method

« After adjusting the speed by means
of VR5 so that the voltage of CHS
becomes +10.00 V at the maximum

Adjustment of forward rotation speed, check if

Vv -
= :Z?iggnigeed GENSMLOY) the voltage of CH8 becomes
-9.95 to -10.05 V when the
voltage . .
reverse rotating reference 1is
given (the voltage becomes the
maximum in the direction of )
* Adjust the speed by means of VRE*
or VR7% according to the load
conditions lest should hunting
Adjusting of or overshooting occur (the gain
VR6 ; : ? .
VR7 speed control- Spindle becomes larger in the direction
loop P-gain of ‘¥

% : VR6 is effective when the
L-gear and M-gear signals
are input,

VR7 is effective when the
H-gear single (without the
M-gear signal) is input.
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. Check terminal/ ) .
VR Function check point Adjusting method
Rotate the motor in the forward
Adjusting of direction (at 1007120 rpm in
VR29 speed feedback LEDT (eress) terms of motor) and adjust the
value speed by means of VR29 until LED7
(green) lights up.
* When the maximum speed is changed,
Adjusting of give the maximum speed reference
maximum speed nd1l (10V) and adjust the value by
w3 (change in the Sppacle means of VR30 so that the
maximum speed) spindle becomes the rated rpm
(the speed is reduced when the
variable resistor is turned in
the direction of
(2) Adjusting of auxiliary functions
Since the variable resistors given in the table below have
already been adjusted well when they are delivered from
Fuji Electric, no adjustment is necessary in principle.
Adjusting . Preset by
VR Function Content Fuji Electric
Setting of torque | Possible to set a range from 0 50%
VR10 limit "Low area" | to 507 of the rated torque (... notches)
continuously.
‘ Setting of torque Possible to set a range from 0 1007
VR11 s % . U8 to 100% of the rated torque (... notches)
limit "High area ;
continuously.
Setting of the Possible to set detection i59
VR20 detecting range level with a width from N
- . A s (... notches)
of speed arrival *1 to *10% upon the arrival
to the set speed.
. 1ogmid N s Ar I P .
BeE i of spesd Possible to b%t the prL?_ 157
VR21 I detect level in a range from O ( B EsTaa)
e to 1007 of the maximum speed. Lol
N Adjusting of ?OSSlble to adjust the vo}tage 10V /maximum
VR22 output voltage In a range from 7 to 10.5% at spond

for speed meter

10-ohm load (at the maximum
speed).

%

These are set values unless specified otherwise when ordered.

As switches and variable resistors other than those given in the above

table have already been well adjusted when they are delivered from Fuji

Electric, do not readjust them at random,

contact our company.
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5.

Maintenance and Inspection

Daily maintenance

The equipment needs careful maintenance and inspection to exert thigh

performance and continue high-reliability operation over a long

period, while preventing accidents.

For inspection, be careful about the following points.

(1) Be sure to turn off the power.
(2) Even if the power is turned off, the smoothing capacitor
(large capacity electrolytic capacitor) does not discharge
electricity at once. Before inspection, turn off the power and
wait for a few minutes until the charge lamp (LED6, yellow) has
gone off.
(3) Wwhen connecting or disconnecting the connector or other parts,
be sure to hold the connector housing.
(4) Never make a megger test or withstand voltage test.
(5) Inspection items
; . o Corrective
No. Inspection 1ltem Description . ]
action taken
Magnetic contactor |+ Check if any contact is worn If not, replace
1 relay out. the relay.
» Check if the relay is operated
smoothly and correctly.
Transistor « Check if there is any dis- After checking,
9 Diode coloration or bad smell, etc. replace defec-
Smoothing capacitor |* Check if there is any metal, tive parts,
PC board wire, or other mixed chips. if any.
* Check if the fan rotates If does,
3 Unit cooling fan powerfully when conducted. replace the
* Check if bearing unit sounds fan.
abnormally.
) * Check if any terminal or If any of them
Terminal and . ;
4 connector 1s loosened. is loosened,

connector

retighten the
loose one.
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Remarks:

When dust or other deposit is rich, use compressed air or
other means to remove the deposit without giving shock to
the parts. However, if there is a conductive dust or fine
deposit which may cause the relay or other parts to make

poor contact, draw it into a vacuum cleaner, etc.



Troubleshooting

In case any abnormal event occurs at the start or in the middle of

operation, trace the event correctly and take corrective actions to

recover it based on the troubleshooting checklist, while observing

the precautions given below. If impossible to recover from the

trouble or any part is found to be defective, please contact our

company.

Precautions

(a) Unless authorized, never repair or adjust any equipment.

(b) Use a tester, vacuum-tube voltmeter, synchroscope, or other

proper meter to check any circuit.

(c) Never connect or disconnect the wiring while the power is ON.

Doing so will cause a shortcircuit.

(d) Do not adjust any switch or variable resistor which has already

been adjusted.

If adjustment is inevitable, keep the pre-

adjustment position (number notches) recorded so that they

could return to the original conditions.

6-1 Checking power voltage

When any trouble occurs, check for the supply voltage mentioned in

the table below first of all.

Checking the AC Check if the voltage is as rated in the

power supply voltage "Specifications of power connection'.

Checking the control Check if the control power supply voltage on the
power supply voltage | main PC board is as rated in the table below.

Voltage Use ?hecg Rated value
terminal

+24V Relay circuit P1-M +24V +157%

+15V Analog cirucit P -M +15V 57

-15v Analog circuit| N -M =15V £5%
+5V Digital Pp-M +5V  *1%
circuit
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6-2 Classification of failures

Item Fault conditions Remarks
1 Power supply breaker trips.
) The control power supply display LED5 does not
light up even when the power is turned ON.
3 The CPU running display LED9 does not blink
even when the power is turned ON.
4 The alarm display LED lights up.
5 The motor does not rotate even when the
running command is issued.
6 The motor does not boost, nor reaches the
speed as instructed.
7 The motor noise and vibration are too big.
8 The speed overshoot is too large.
9 The cutting force is too low
10 The orientation is not performed correctly.

6-3 Troubleshooting checklist

(1)

When the trouble display LED lights up

The content of the alarm is displayed by 4 LEDs on the PC

board.

Main PC boarc

& LED4
& LED3
Trouble display
@ LED2 LED
® LEDI
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Trouble display
Item ( @ : Lighting) Name Content of display
LED4| LED3| LED2| LEDI1
1 ® S fa e The spindle motor does not start
due to overload, etc.
The internal temperature of the
2 @ Motor over-heat speindle motor exceeds the
rated value.
3 ® ® AC power line The fuse of AC power line input
fuse trip section is blown out.
4 ® DC power line The fuse of DC power line input
fuse trip section is blown out.
5 ® ® Control fuse The fuse of control power line
trip input section is blown out.
Over speed The motor exceeds 115%Z of the
6 ® @ (Analoque rated rpm.
detected)
Overspeed The motor exceeds 1207 of the
7 © () @ (Digital maximum rpm.
detected)
3 ® overload The braking power circult
becomes overload or overcurrent.
9 ® ® overload The power semiconductor cooling
fan 1s overheated abnormally.
10 ® ® Motor thermistor | The motor thermistor is faulty.
fault
Power supply The power supply voltage lowers
11 @ @ O
voltage down abnormally.
12 ® ® OveF Voltage fhe voltage of the DC power
line exceeds the rated wvalue.
The output current exceeds
13 @ @ 0] Over current s 19eAT Bal s,
Notes: 1. When two or more failures occur, the system displays the first

one only.

When 2 or more fialures occur concurrently,

however, the system displays the failure which is higher in

terms of code.
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The failure reset becomes enabled when the failure causes
are all cleared. Consequently, if the cause of failure
after the 2nd one remains uncleared after the 1st failure

cause is removed, the system displays the highest one in

order.
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(2) When the trouble display LED does not light up

Check and corrective

Item Trouble conditions Cause of trouble .
actions taken
1 | The input side power Shortcircuit or ground | Remove faulty points
supply breaker trips. fault of the main due to shortcirucit or
circuit wiring ground fault.
The rated current of Review the capacity of
the breaker is too the breaker.
small.
2 | The control power Control circuit fuse See the table in (1)
supply display LED trip above.
ight S :
dges uot TIEHE Up The AC power is not Review the power supply
even when the power supplied Sl iri
is turned on. PP : YStEm wWiring.
Power supply control Replace the power
transformer and supply transformer and
control PC board PC board.
circuit failure
3 | The CPU running ROM failure Replace the ROM.
d}splay LEDD does ‘aut Control PC board Replace the PC board.
light up even when .
. failure
the power is turned
on. Control power supply See Item 2 above.
circuit failure
4 | The motor does not The "Ready'" and Check and correct the
rotate or does reach "Drive" signals are sequence signal.,
the instructed value. not input.
The "Emergency Stop"
and "Unclamp" signals
are input.
The start-failure See the table in (1)
protection circuit is above.
in operation.
Control PC board Replace the PC board.
failure
5 | The noise and vibra- Motor mounting is no Recheck the mounting

tion of the motor
are too big.

good.

and coupling of the
motor.

Motor failure

Replace the motor.

The motor is operated
out of phase.

Control PC board
failure

After checking the
trouble display,
replace faulty parts,
if any.
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Item

Trouble conditions

Cause of trouble

Check and corrective
actions taken

The speed overshoot
is too big.

Poor adjustment of the
control PC board

Raise the P-gain of the
speed control amplifier
(by means of VR6 or
VR7).

Cutting force is too
low.

Torque limit is

Check the external

applied. torque input signal,
Control PC board Replace the PC board.
failure
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7. Spindle Orientation

7-1 Configuration of spindle orientation

(1) Magnetic sensor system

NC box Switch-
Drive gear
unit box
e .
Orienta- r‘ Variable
ll;;:rr.}l‘c L ACM speed gear
S |
L]
| Spindle Tool
E ! -
D:‘g_—_ =i
Magnec
Sensor
Detector
(2) ©Pulse encoder system
NC box Switch~
Drive gear
i box
unit
f 1 r’ =
Oricnta- | 3 Variable
tion PC ’ .
e L_ ACM %i speed gear
L | I
| Spindle Tool
=
= c:::Gmm
= i::}g

Directly coupled,

H
|
3 R s
#Eg geared, or timing

belt coupled

Pulse enceder
(Position coder)
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7-2 Setting and adjustment of magnetic sensor system
(1) Checking the mounting of magnet and sensor
Content Remarks
Check if the relationship between the magnet Unless the magnet
1 and magnet mounting rotor diameter is as and sensor are
specified. (See the magnet mounting mounted correctly,
conditions below.) it causes deviation
: . in stop positi
Check if the distance of gap between the oP P on ot
. . g hunting at the stop
magnet and sensor is as specified. (See -
2 . s 5w ’ . position.
the relative position in mounting the
magnet and sensor.)
Check if the magnet and sensor are mounted
3 in their right position. (See the relative
position in mounting the magnet and sensor.)
Check if there is no loosening or deviation
4 in parallelism in mounting the magnet and
Sensor.
* Magnet mounting conditions
Unit: mm

M t ;
Magnet model agnet mounting

Distance of gap between

rotor diamter [D] magnet and sensor [G]
M-16 ¢ 702D< ¢110 3.5 + 0.5
M-25 ¢1102 D< 4170 4.5 0.5
M-40 ¢170 2 D < ¢260 5.5 # 0.
%% Relative nositine ir mounting magnet and sensor

~ Spindle

Q a r
Tt Rotor

\\\‘_w_—//#’rotation

Mage [ e
Hagnet S-porality mark

Magnetic
sensor

Reference
groove
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(2) Checking set terminals (short pins) and snap switches

Set .
: : Content Settir~ Remarks
terminal
Selection of the | Normal Preset to the
main spindle rotation#® “j.ormal rotation"
SWl rotating direc- side when
tion (magnetism Reverse delivered from
generating rotation¥® Fuji Electric
element mounting
shaft)
7.:)-
Selection of Test mgde :1Leset to the
effective test mode
S5W2 the test mode ; ST
ineffective
Test mode NI when delivered.
ineffective
The orientation command is input Preset to the
SNSW1 by means of this snap switch ON (upperrside} OFTF" side when
(for the normal orientation S L delivered.
on 1y) . OFF (lower sule)
* : The '"mormal rotation' means a staitus where the spindle motor

makes a normal rotation (CCW) when the main spindle rotates

normally.

The "reverse rotation"

means a status where the spindle

motor makes a reverse rotation (CW) when the main snindle

rotates normally.

Normal
— rotation
= SR
IIIIIIIIIIIH
CCW
(Counter-

clockwisa
direction)

Reverse
rotation

Cw

(Clockwise

direction)




(3) Adjustment

Item

Content

Adjusting method and check point

Checking the
sensor waveform

Run the system at 100" 200 rpm (main spindle speed)
in normal rotation to check if LED (green) blinks.

(i) No distortion is allowed in each waveform
of A and B (CH1/CH2).

(ii) Phase sequence of each waveform of A and
B must be correct (CH1/CH2).

(iii) CH13 must be in "H" level in the control
zone (22°),

—_— e
. //’—;><:“xA:CﬁL
Main spinl
Z/ // N\ s o
Detection wavetarm
(sensor A/sensor B) \ \ / /
N

Controi zone
(approx. 229) |

Check the above conditions (i), {(ii), and (iii)
with a synchroscope.

Adjustment of
slow speed
(Adjusting
variable resis-
tors VR8%, VRO%*,
and VR10%)

1 Select the test mode by means of SE2
(shortcircuit 1-2) to check if LD4 (green)
lights up.

2 Pull out CN4, select each gear (H, M, and L),
turn ON the test mode by means of SNSW1, and
adjust the slow speed of each gear by means
of variable resistors VR8%, VR9%*, and VR1O*
so that it becomes around 60 rpm.

*# : VR8 : Effective when the H-gear signal
is input (without the gear
signal) ... LD3 (green) lights up.

VRS : Effective when the M-gear signal
is input ... LD2 (green) lights up.

VR10: Effective when the L-gear signal
is input ... LDl {green) lights up.

3 Set CN4.
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ITtem

Content

Adjusting method and check point

3 Adjustment of Select each gear (H, M, and L), turn ON the test
the orientation mode by means of SNSW1 to have the orientation
operation operation start, and adjust the speed control
(Adjusting amplifier (ASR) P-gain by means of VR8%* and VR9*=
variable resis- and position control amplifier (ASR) P-gain by
tors VR6%*, VR7%, means of VR6* and VR7*. (The gain increases when
VR8%%*, and turned in the direction of . ]

VRO#*%)
* : VR6: Effective when the H-gear signal is
input.

VR7: Effective when the M- and L-gear

signals are input.
#% : VR8 and VRY are mounted on the main PC
beard.

VRB: Effective when the M- and L-gear

signals are input.

VR9: Effective when the H-gear signal is

input,
Notes: (1) After adjusting the minor loop ASR-P
gain, adjust the APR-P gain.

(2) When the ASR-P gain is too high,
the overshoot and hunting pheromena
occur at the time of stopping.

(3) When the APR-P gain is too high, the
hunting phenomenon occurs after
stopping.

(4) When the ASR-P gain and AOR-P gain are
both impossible to be adjusted,
readjust them by lowering the slow
speed by means of VRE, VRY9, and VR10,

4 Fine adjustment When the main spindle is found to be deviated
of stop posi- after stepping, adjust the stop position by means
tion (Adjusting of VRI.
variable
resistor VRL)

5 Final check Return SW2 to the normal mode (shortcircuit 2-3),

turn SNSW1 to "OFF'" to start the orientation
operation in the normal operation mode to check
if no trouble exists.
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7-3 Setting and adjustment of pulse encoder system

(1) Checking of set terminal (short pin) and snap switch

Set :
. Content Setting Remarks
terminal
Selection of the Normal I Preset to the
mains spindle rotation¥* ‘normal rotation"
Sw2 rotating diree- side when
tion (magnet Reverse delivered from
mounting spindle)| rotation* Fuji Electric.
Test mode Present to the
Selection of the effective "ineffective"
SW4 P
test mode side when
Test mode : dlivered
ineffective —
Input the orientation ;
cosmand by means of this i h_'rn?Z) Ereset o the
. C aide 3
SNSW1 i (right side) "OFF" side when
snap switch (for the normal :
; ¢ . delivered
rotation orientation Only).
* : The "normal rotation" is a status where the notfoc axes a normal

rotation (CCW) when the main spindle rotates normally.

The "reverse rotation' is a status where the motor makes a reverse

rotation when the main spindle recta*tes normally.
Norma} Reverse
rotaclon

CCW

(Counter-
clockwise
direction)

rotation

CW
(Clockwise
direction)




(2) Adjustment

Item

Content

Adjusting method and check points

Checking of the
encoder waveform

Run the unit at 100" 200 rpm (main spindle speed)
to check the encoder input pulse waveform.

(i) Check if no pulse split exists in each
pulse of the clock signal in phases A and
B (CH1, CH2, and CH3).

(ii) CH15 must be "L" level for 1 cy=-le
(control zone) of the saw tooth wave of
the D/A ccuverter output.

Main spincle
rotating direction

D/A cunverter output \J[\\lR \ ‘ =10~1zv CH20

Contral zone —I l Cr1s

hecikz thz above conditions (i) and (ii) with
a synchroscope.

Adjustment of
slow speed
(Adjusting
variable
resistors VRI#*,
VR2%, and VR3%)

1 Select the test mode by means of SW4
(shorteircuit 1-2) to check if LD7 (green)
lights up.

2 Pull out CN4 and CN5, select each gear
(H, M, and L), turn ON the test mode, and
adjust the slow speed of each gear by means
of VRI*, VR2*, and VR3% so that it becomes
around 60 rpm.

*¥ i VRl : Effective when the H-gear signal
is input (without the gear
signal) ... LD3 (green) lights up.
VRZ : Effective when the M-gear signal
is input ... LD2 (green) lights up.
VR3 : Effective when the L-gear signal
is input ... LD1 (green) lights up.

3 Set CN4 and Cwnu.
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Item

Content

Adjusting method and check points

3 Adjustment of Select each gear (H, M, and L), turn ON the test
orientation mode by means of SNSW1 to start the orientation
operation operation, and adjust the speed control amplifier
(Adjusting (ASR) P-gain by means of VR8%% and VR9%% and the
variable re- position control amplifier (APR) P-gain by means
sistors VR5%, of VR5% and VR6%*. (The gain increases when
VR6#%, VRB#%#, rotated in the direction of )
and VR9%*%*)

* : VR5: Effective when the M- and L-gear
signals are input.

VR6: Effective when the H-gear signal is

input.

%% ; VR8 and VR9 are mounted on the main PC
board.

VR8: Effective when the M- and L-gear

signals are input.

VR9: Effective when the H-gear signal is

input.
Notes: (1) After adjusting the minor loop ASR-P
gain, adjust APR-P gain.

(2) When the ASR-P gain is too high, the
overshoot and hunting phenomena occur
at the time of stopping.

(3) When the APR-P gain is too high, the
hunting phenomenon occurs after
stopping.

(4) When the ASR-P gain and APR-P gain are
both impossible to be adjusted,
readjust the slow speed by lowering
the slow speed by means of VR8, VR9,
and VR10.

4 Final check Return SW2 to the normal mode (2-3 shortcircuit),
turn "OFF" SNSW1 to start the orientation
operation in the normal operation mode to check
if no trouble exists.

5 Stop position In case the stop position is not set from the

set (internal
setting)
(Setting
switches DIS1,
DISW2, and
DISW3)

external unit, set the stop position by means of
digital switches DISW1-DISW3 inside of the
orientation PC board.

1 Perform the orientation and move the stopped
position to a position wanted to be stopped
actually by means of digital switches
DISWI v DISW3.
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Item Content Adjusting method and check points
2 The number of pulses per 1 scale of digital
switches DISW1 " DISW3 and moving angle are
as follows.
Number of
pulses Angle
DISW1 256 pulses 22.5°
DISW2 16 pulses 1.4063°
DISW3 1 pulse 0.088°
6 Stop position The external setting of the stop position is made

setting
(external
setting)

by means of contact input ES1VES12 (CN6).

1

2

Set DISW1VDISW3 to O.

Perform the orientation by setting the stop
position setting contacts ES1VESL2 to the
"H" level (open).

Measure the angle between the position
stopped by the orientation and the position
wanted to be stopped actually in the reverse
rotating direction and convert this angle
(6) into the number of pulses (X) according
to the following equation.

N 4096
Number of pulses X = 8 x 360

Convert the number of pulses (X) obtained
into 12-bit binary code and input it to
ES1vES12,

An example is given as follows.

4096 .
= Y2 S M o8
X 55 360 . 620 pulses
When converted into 12-bit binaiy, it becomes
as follows.

Logical
Input value
ES 1 - 0
ES 2 =~ 1
ES 3 - 0
ES 4 -~ 0
ES 5 - 1
ES 6 - 1
ES 7 - 1
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Item Content , Adjusting method and check points 2

e

ES. Bits 0
ES 4 9. = @
ES 10 - 1
ES 11 - 0
ES 12 - O
& % Input of ES517VvES12 is read as logical "1" when

it is shortcircuited to M-potential (OV).

- 42 =




B. Gollaction of Diagrams

8-1

&

Interface:

(1) Basic interface
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(2) Option interface

(i)

(ii)

Stop position set
(Externally)

Magnetic sensor system orientation (MS system)

4

o | [ Lwa

Detector

. BTso_

[w]

Magnetic
sensor

l Magnet

}

Pulse encoder system orientation (PE system)

CN4

Pulse encorder
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8-3 PC board componeits layout diagram
(1) Main PC board: EP2248B
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