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Tr oubl eshoot i ng

1. Troubl eshooti ng

If any trouble occurs, before checking the cause, nmke sure

to read and follow the contents of Table 1.1,
for safety,

Table 1.1 Precautions for safety

"Precautions"

o After turning off the power, do not inmmedi
the controller. After checking that the p
tion lanp LED 10 (SF-CA card) puts off, co
tenance and inspection work (waiting for 3
nor e)

ately touch
ower i ndica-
nduct the nain-
m nut es or

Regardl ess of whether the power supply is
not, since each conponent of the equipnent
exposed to a high voltage, carefully select
appar at us.

tested, take care not to touch any portion
General ly, when conducting a test, do not

be applied between the test apparatus case
ground, when operating the equipnent while
repairing it, take care of it.

o An electric shock may result in a death accident

grounded or
may be
and use test

When installing any test apparatus on a portion to be

bei ng grounded.
ground the case

of any test apparatus. Thus, because a high voltage my

and the
adj usti ng/

o While the power is supplied to the equi pnment or when the
equi pnent is operated, do not attach/detach any printed
circuit board. O herwi se, the equipnent may be damaged.

rotating portion of the equipnent.

o Do not put on a |loose close which nmay be caught by the

Next, thoroughly check the contents of Table 1
Itenms upon Cccurrence of Trouble". They will
with Service Departnent of Mtsubishi Electric.

.2, "Check
hel p you contact




1 Troubl eshooti ng

Table 1.2 Check itens upon occurrence of trouble

Check what alarm the alarm display of theanplifier indi-
1 cates. In addition, check old alarns in the alarm node
of the indication |anp (see Appendix 8).

2 At which of phase R S, and T a fuse is blown?
(Control circuit input fuse)

3 Does the trouble or fault repeatedly occur?

4 Is the anbient tenperature and tenperature in the
panel normal? (Is that 55°C or |ess?)

During what situation does the trouble or fault occur?
5 During acceleration, deceleration, or constant speed?
At what speed it occurs?

6 Does the trouble or fault differ between the forward
rotation and reverse rotation?

7 I's there an instantaneous power failure?

8 Does the trouble or fault occur when a special opera-
tion or instruction is executed?

9 How often does the trouble or fault occur?

At what |oad situation does the trouble or fault occurs?

10 Whether a load is applied or renoved?

Is a suspicious part replaced with a new one or a
11 tenmporary repair conducted against the trouble or
faul t?

12 How many years has the equi pnent been operated?

13 Is the power voltage nornal?
Does it vary remarkably depending on the time zone?

By referencing the trouble classification showmn in Table 1.4,
check the power voltage listed in Table 1.3 before conducting
troubl eshooti ng and counterneasures.



1 Troubl eshooting

Table 1.3 Checking power voltage
Checki ng Amplifier input pins ;
AC power voltage X, X2, X3, and E See Appendix | -1

Checking DC power
supply voltage on

Checki ng DC out put
vol tage at check

See Appendi xes 5,

Bglapged circuit pins on SF-PW card 6(4), and 9(4).
Table 1.4 Trouble <classification
Clas- . i Section
sifi- Si tuation to be re-|
cation ferenced
1 When the anplifier is powered on at the first 121
tine, it does not normally work. n e
9 The equi pnent which has normally worked does 1.2 2
not abruptly work. n e
A
The equi pnent does not work in occasions.
The orientation stop position deviates from
3 | the specific position. Al though an alarm 1.2.3
lights, it is recovered by turning off and
then on the equipnent or by resetting it.
When the power is turned on, the display of
1 the operation panel does not appear at all. 1.3.1
Al ternatevely, the DC voltage of the printed T
circuit board is not correct.
When the power is turned on, the display on
the operation panel does not indicate rota-
2 |tions in the status display node (as shown in 1.3.2
B the following figure).
_ X
) ¢
The display on the anplifier printed circuit
board (SF-CA card) indicates an alarm (as
3 shown in the following figure). 1,33
IR -
7L | o

Conti nued on the next

page.




1 Troubl eshooti ng

*las— . . Section
35ifi- Situation to be re-
sation ferenced
The NC CRT (spindle nonitor screen) indicates
4 | @n alarm (as shown in the following figure). 1.3.3
Spindle alarm 15 01
5 |The notor does not rotate. 1.3.4
The notor speed do not conform with that being
6 i 1.3.5
speci fi ed.
The motor vibrates with a |arge noise during
7 , 1.3.6
rotations.
8 | The nmotor overshoots at speed or hunts. 1.3.7
B
9 | The cutting force degrades. 1.3.8
The orientation of the spindle is not correctly|1
10 . 3.9
per f or med.
11 The accel eration/deceleration time becones 1.3.10
long.
12 The speed detection signal, up to speed signal, (1 5 11
or zero speed signal is not issued. T
13 [The tapping work is not correctly perfornmed. 1.3.12
14 | The threading work is not correctly 1.3.13

per f or med.




1 Troubleshooting

1.1 Status display
and diagnosis

1.1 Status display and diagnosis

The status display and
di splay and switches on
an NC and bus |i ne,

di agnosis are executed with the

the SF-CA card. When 1 nking

the status display and diagnosis can

be executed on the NC CRT.

1.1.1 Status display and di

For instructions for

see Reference 1.2.1.

(1) Status display

Cshi ft —

agnosis from spindle amplifier

operating the display and sw tches,

Q — s

upP

DOWN

REFERENCE cSI TI ON SPEED
| SPEED | ,| SPEED L, DROOP N LOAD | | REFERENCE
EERRERIRIGEREENINICEEEERINIANENEEERIGNNENE
The following table lists the contents of the four types
of status display nodes.
Item Code Uni t Descri ption
SPEED - rpm Represents the notor speed.
REFERENCE - Represents the notor reference
SPEED - rpm speed.
Represents remaining pulses on the
PCSI TI ON = Pul se devi ati on counter. In the case of
DROOP - reverse side pulse (negative nunber),
the decimal point indicator |ights.
Represents the |oad status assum ng
LOAD - % that 30-nminute rating output is
100%
Bus linkage with NC . . 2-port data
SPEED of speed reference inputted from NC
REFERENCE = rpm S anal og . 12-bit conversion val ue
I NPUT of A/ D converter
Digital control 12-bit val ue




(2) Diagnosi s

SEQUENCE

Shift ——
C DOWN

1 Troubl eshooti ng

1.1 Status display

and di agnosi s

(U

~———— Shift

EXTERNAL SIGNAL 1

(CTM1) .

EXTERNAL SIGNAL 2
(CTM2

29U 010 2]

EXTERNAL SIGNAL 3
(STS 1)

Sunnnn

snssnsljinoooon
b:_.l.

EXTERNAL SIGNAL 4
(STSs 2

PARAMETER
ERROR NO.

WARNING NO.

el 1 o5 o] [ el7]

@ The following table lists the contents of the
sequence di agnosi s.

[tem Di spl ay Description
w1 -lzlm-] |Represents the ready
o state.
I Sequence
-l -]=/F]F] |Represents the non-ready
— . —— |state.

®@ Check the contents of the external signal 1 (cTM1) and

external signal 2 (cTtM2) of input signals and externa

signal 3 (sTs1l) and external signal 4 (sts2) of output

signals by conparing themwth the follow ng table.

(Note) On the NC spindle nonitor display (ALM/DGN3),
the external signal 1 and external signal 4 are
checked as a control input and control output,
respectively.
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Troubleshooting

1.

1 Status display
and diagnosis

(a) External signal 1 (CTM1)
Check the contents of signals by each digit of LED
using the followi ng table.
Lifuf ] [of 1| Lﬁ
E D 6 3 2 1 0
[ Lol
LED |CTM [CTL LED ORC LED TL2 TL1 o0 _—
Digit ({Gear (Gear Digit |Oriented Digit| Torque Torque o o o 3
sel ectsel*ect: command control | control |V 2 §|“ 55§
H L "R b
0 0 0
2 4 » 1 ‘
4 O A 2 ‘
; 7 ; |
F(‘, e 4 T \ ]i
ek -
¢ 5 SN
6
7 . e o -
8
9 | S .
A o B
. |
B i ) s
C
D Ol
E <
F ( ‘L
(b) External signal 2 (CTM)
Check the signal contents by each digit of LED using
the follow ng table.
[2TcJo} T T 7
L
8 7 4 ! 0
LED PCHG LED DFIN N.RST LED SVON RDY
Digit [Parameter Digit|Data set |NC Digit| Servo |Ready
Jchange complete | reset O N ON
o | 0 0
L
1 ) 1 !
A
8
9 « 3 0 )




(c)

Ext er nal
Check the signal

si gnal

3 (S8TS1)
contents by each digit
the follow ng table.

1 Troubl eshooting

1.1 Status display
and di agnosi s

of

¥

LED using

8

6

3 2

LED
Digit

Parameter
change

Torgue
limit

In-
position

Z-phasq .,

FESS

LED
Digit

Emergency
stop

Servo

Ready




1 Troubl eshooting

and di agnosi s

1.1 Status display

(d) External signal 4 (STs2)
Check the signal contents by each digit of LED
using the follow ng table.
4 urol ] ‘
\ﬁ R 9 8 6 5 4 3 2 | 1
ep | pu | ow cew | [meo Jorin|urs|z s| [uep [ aLm |[spfcop
Dlglt% Phase § E Digiti, ienta- IUp to{Zero Digit Alarm E§ 53
; nce ‘ 3 i 0
i I 0T evea SPOed | sPECA 83 53
T - - R S R i I
0 ‘ 0 l ] !
*Tf \7 T W\“J B B 1T
;l ] ] |
3 ] 3 l ( 6 | ‘
g T 1 4 : ) 8
g o s A
A s | O O C , N
B ] « 7 . O « E t, { o
@ There are three types of warnings as listed in the
tabl e.
0 | | PE | NSTANTANEOUS (Warning which is issued when the c
POMNER FAI LURE |power voltage tenporarily drops.
£5 polis S g b ifh Fom
PARAMETER Warning which is issued when a
E4 | WPE | SETTI NG ERRCR |paraneter value exceeds the allow C
abl e range
oWarning which is issued when an
energency stop signal is inputted
fromthe CNC in bus linkage with
the MBOO series CNC.
E7 | NCE 'g%PENERGENCY oWarning which is issued when an B
energency stop signal is inputted
from the outside while the exter-
nal energency stop signal is
validated with the related para-
net er being set.




1.

1.

2

(Note 1) Motion B - The notor

shut -of f takes place.

1 Troubl eshooting

1.1 Status display
and di agnosi s

decel erations and stops
with regenerative braking and then base

the trouble signal contact

selected with a

par anet er .

Whet her to open
FA- FC can be

(See "CON Pin

Nos. 11 and 12", Appendixes |-4 and |-5.)
Motion C - Only the alarm lanp lights, but

the operation continues.

(Note 2) An exanple of the display is as follows.

| _ (Sl
= |1 oot
ADO . DATA

NC energency stop

@ The paraneter error No. represents which parameter

is defective when the al arm No.

error) occurs.

(Note 1) If a nmultiple of paraneters
and correct the paraneters

the paraneter error
37 does not occur.

37 (PE, paraneter

is defective, check
in accordance with

Nos. until the alarm No.

(Note 2) An exanple of display is as follows:

O I L
il Lt e

ADO DATA

I ndi cating paraneter

error No.

Status display and diagnosis from NC

Pressing the [ﬁ% whi ch

is one of function

sel ection keys and the

SPINDLE
MONITGR y

which is one of nenu
keys causes the follow

ing spindle nonitor screen
(ALM/DGN 3) to appear.

- 10 -

[ SPINDLE nONITOR] ALM DGN 3
GAIN 10.0
DROOP 675
Srpm (FB) 100
RPM 100
LOAD RATE 40
ALARM NO 00 00
76543210
DI L 00000100
H 00000001
DO L 00000100
H 00000010

SP| NDLE
ALARM SERVO MONITOR PLC-I/F
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1.1 Status display
and diagnosis

Di spl ay Description
Represents the position loop gain state. It
represents 0 when no position loop is forned.
GAI N Position loop gain is obtained from the equation

Mot or speed (rad/s)
Fol I owed delay error (rad/)

The standard value is 10.

PCSI TI ON  DROCP

An error of real spindle rotation angle against

referred spindle rotation angle is nanmed droop.

The unit is in pulses. When no position loop is
formed, the position droop is O.

RPM
(Mot or speed)

Represents the real notor speed.
The unit is in rpm

MOTCR RATE

Represents a ratio of |oad against the rating
out put . The unit is %. The 30-mnute rating
output is 100% The notor rate is in the range
0 to 120%

ALARM NO.
(Spindle alarm

Represents the contents of alarms which occurred
in the spindle anplifier this time and last tinme
with code nunbers. However, the last alarmis
the small est nunber alarm which differs from
this tinme alarm For details of the contents

of alarnms, see 1.3.3.

D/I

Represents an input conmmand to be issued to the
spindle anplifier corresponding to bits.

DI H DI L
7 6 5 4 3 2 101|7 65 4 3 2 1 0
o
e g\ rg s 3 oo RS | 5 5
Gear e 6 T W H P H M
selection & E A 5 2 B v v
] o o
] o} § T oA E §
o] @ [} v
o o
g 2 2 5 &5 oa =
0 0:Gear 0 0 s & 2 8 8
3 & o
0 1:Gear( 1 8 H L SRISRN
1 0:Gear 1 0
11:Gear 11

Continued on the next page.




1 Troubleshooting

1.1 Status display
and diagnosis

Di spl ay Descri ption
Represents a control output being outputted from
the spindle amplifier corresponding to bits.
DO H D/O
7 6 5 4 3 2 1 076 5 4 3 2 1 0
5 5
v g2 2 g o E o2 H
D/O Y Q 9 ¢ S~ 0 U
5 o T 4 9 ¢ © o O
e 0w N v o oo o~ P B
= y © —~ n w < 0
o 0 3 o LS <
Q > [ £ o] o]
@ ¥ O 0 ¥ N Lo
o ~ M o a ) Q 5
@ CWCCw e &N 3 =
] o (o] & o}
£ 8:7| 7 5
39 3 ]
X P 0 +
vm O ]
o ~
—~0 UK o
O TS g
€% o
3P
0 0
(O

- 12 -




1.2.1 Wen the anplifier

1.2 Checking nethod

cation A

and counterneasures of

is turned on at the

1 Troubl eshooti ng

1.2 Checking method and
countermeasures of
trouble calssifica-
tion A

trouble classifi-

first time, it

Item

Cause ‘

Check

Rerredy

The anplifier is
knocked and danaged
when the equipnent is
operated or installed.

o Visually check there is an abnor-
mal portion on the anplifier.

> Replace the portion which
is damaged.

The external wiring
is incorrect or broken.

o Visually check the external wir-
i ng.

o Check that the indication |anp
LED 1 on the SF-PWcard lights
(see Appendi x 6(4)).

> Correctly connect wires.

o Replace the broken wre
with a new one.

ON OFF

The signal O
i ncorrect.

sequence is

o Check the sequence anong the NC
ready ON signal, spindle anpli-
fier CONL ready signal (SET1,
sET2), forward rotation signal,
reverse rotation signal, and
orientation signal taking care
of the followi ng itens.

@ The NC ready ON signal and
spindle anplifier CONL ready
signal (SET1, SET2) becone
ready when both the signals are
turned on.

@ 1t takes 1 sec or nore until tht
command of the forward rotation
signal, reverse rotation signal
or orientation signal is
received after the ready ON
state.

) When both the forward rotation
signal and reverse rotation
signal are turned on at a tine,
the nmotor does not rotate (it
becomes the DC exciting state).

@ when the forward rotation signa
or reverse rotation signal is
i nputted when the speed refere-
nce is 0, the motor becones the
DC exciting

©® Unless the forward rotation
signal, reverse rotation signal
or orientation signal is input-
ted the motor is in the free
run state where the base
shut-of f takes place.

State.

o Change the signal sequence.'

The ground wiring is
not conduct ed.

o Check the ground wirings of the
power, amplifier, and motor and
shield ground wiring of the
detector comand.

o Correctly connect the
ground wirings (see
Appendi x 1}).

The E2PROM nunber is

incorrect.

o Check that the E2PROM number
conforms with the anplifier node
name and notor type nane.

o Replace the incorrect
E2PROM With a correct one.

The switch and settings
pins are incorrectly

set.

o Check the set positions of the
sw tches and setting pins b

conparing themw th the attach-
ed setting pin list (Reference
1.11.

o Correctly set the switches
and setting pins.

— 13 -

Continued on the next page.



1 Troubleshooting

1.2 Checking method and
countermeasures of
trouble calssifica-

tion A
| rtem | Cause Check | Renedy
The paraneters are o Check the parameters by conparing|o Correctly set the para-
7 | incorrectly set. themw th the parameter |ist pro-| neters
vi ded by the machi ne nanufacturer
(Reference 1.2)
The nmotor speed cannot |« Check that the phase sequence of .|. Correct the phase sequence
a | be increased (the u, v, and Whetween the anplifier
alarm No. 23 occurs). and notor is correct
The notor does not » Check and readjust the spindle orientation control circuit by
correctly rotate only referencing Chapter 7.
9 | when the orientation
stop takes place (a
runout OCCUrS).
The alarm disply » Check the cause and take the proper remedy by referencing
10 | of the anplifier Section 1.3.3 which describes the contents of alarns.
l'ights.
An al arm appears on o Check the cause and take the proper renmedy by referencing
11 the NC CRT screen. Section 1.1.2 which describes the status display and diag-
nosi s.
The LED3(red) on the |0 ROMis defective or incorrectly attached
12 |amplifier lights. o The power supply (SF-PW Mbdule) is defective
o No data is transferred from NC in bus |inkage state.
The spindl e does not o Check that the spindle paraneters slimit and smax are not O.
13 | rotate. o Check that the connection constants (Mcw and inching) of the
connection paraneters are not O.

— 14 —




1 Troubl eshooting

1.2 Checking method and
countermeasures of
trouble calssifica-
tion A

1.2.2 The notor which has normally rotated stops abruptly.

Item Cause Check Renedy
The fuse (F1, F2, and/ Check the conductivity using [ Replace the fuse (F1, F2,
or F3) is bl own. a circuit tester (see and/or F3) with a new one.
Alternatively, the NF Appendi x 5). (See Section 2.1)

1 (cB1) i's tripped. o After replacing the fuse
with a new one or resetting
the NF, if the same situa-
tion takes place, see Sec-
tion 1.2.3.

The power voltage is Check the power voltage using [ Adjust the related contro
) out of the range. the circuit tester. so that the input power
(See Table 1.3) votlage is in the specified
range.
An input signal from Check each bit of the o Check the input signal where
the sequencer is abnor- external signals 1 and 2 in bits are abnormal so that
mal . the di agnosis mbde of the the signal is correctly
3 anmplifier indicator. recei ved
For exanple, the bits of
ready ON, forward rotation
and reverse rotation signals.
(See Section 1.1.1(2).)
The input signal from Check each bit of a control o Conduct the same counter-
the NC is abnornal. i nput by referencing Section measures as the Item 3 above,
1.1.2 which describes the
' status display and di agnosis.
At the sane time, check the
same items as the Item3
above
The signal fromthe Set the paraneter of the o Adjust the related contro
encoder which contains amplifier as follows. a% referencing Section 2.9
a notor is abnornal. Not ich describes the adjust-
( e) rwnﬁ l , -] ing procedure of notor
]t ! burlt-in enﬁoder S0 tﬂat t he
. tput signal is in the
In an open loop state, input out p
5 the speed reference and specified level
start command to rotate the o If the above adjustnent can-
notor at a slow speed and not be conducted, replace
check the signal fromthe the sensor section and
encoder. (See Section 2.9.) printed circuit board wth
new ones
(Note) The paraneter 00 is valid just after 1 is set. Since the paraneter 00 is cleared

when the power is turned off or the equipnent is reset,

input the speed reference and start command.

- 15 —
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i medi ately




The equi prment

appears,

does not
tation stop position deviates.
after
t he equi prent,

wor k

turning on and off
t he equi pnent

1 Troubl eshooting

1.2 Checking method and
count er measures _ of
trouble calssifica-
tion A

in occassions.

The ori en-

Al t hough an al arm
t he power or
normal Iy worKks.

resetting

[tem

Cause

Check

Renedy

An i nstant aneous power
failure or voltage
drop of the input power
occurs. (Alarm No.101

Check that an instantaneous
power failure occurred in
another facility in the same
pl ant.

Check the cause of the

i nst ant aneous power failure
and take the proper counter-
nmeasures so that the sanme
situation will not occur.

The machine is over=~
| oaded i nstantaneously
due to affect of wvib-
rations and so forth.

(Note) This trouble
often occurs when
orientation is in-
correctly conducted.

Rotate the notor at a slow
speed and check that the
notor | oad changes through
the status display.

(See Section 1.1.1 or 1.1.2)

Check the backl ash between
the spindl e encoder and
spi ndl e.

Renove the cause of the | oad
change.

Adjust the related control
so Itlhat t he backl ash becones
smal | .

The equi prent mal func-
tions with a too large
noi se.

(Power supply line)

Check the vol tage waveform
of the anplifier input pins
X, x2, and X3 with an

osci | | oscope.

Whi | e renpving suspi ci ous

noi se sources one by one,
check the vol tage waveform

Place a serge killer near
the noi se source.

(For exanple, 200 VAC,
DCR- 2-12003- 5041, made by
MATSUO)

tions by noise which

enters a signal from
the notor built-in
encoder.

at check Ei ns CH44-CH9 (or
aGa) for phase A signal and
CH45-CH9 (or AGa) for phase
B signal using an oscillo-
scope. .

(see Appendi xes 6(1) and
9(1).)

(Note) When neasuring the
waveforms, turn off the
Eower of the anplifier
efore using the check
pi ns.

and find the real noise
source.
The equi pment mal func- Check the signal waveforns Correctly connect the ground

wires of the power supply,
anplifier, and notor.
(See Appendix 1.)

Correctly connect the shield
?[ound wire of the signal
ine (coN2) to the notor
built-in encoder (PLG) by
referencing Appendix 1-4.




1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

1.3 Checking nethod and renedy of trouble classification B
1.3.1 Wen the power is turned on, the display of the opera-
tion panel does not appear at all.
Item Cause Check Renmedy
The AC power is not o Check the input pins X, X2, o Supply the power.
1 suppl i ed. and X3 of the anplifier using
a circuit tester.
The fuse (F1, F2, and/or |o Check that the indication o Replace the fuse (Fl1, F2,
F3) of the control power | anp LED1 on the SF-PW nodul e and/or F3) with a new one.
) is blown. lights. (See Appendix 6(4).) (See Section 2.1.)
o Check the electric continuity
using the circuit tester.
The power (P5A, P15A, o Disconnect the connectors o Qpen the shortcircuited por-~
N15A, or P24) outside which are connected to the tion of a circuit outside
the prlnted circuit outside of the SF-CA card in the SF-CA card.
board SF-CA card is the order of conNl, CON3, (See Appendix 1.2).
3 shortcircuited. and so on by referencing
Appendi xes 1-4 or 1-5, turn
on the power again, and then
check that the indication
| anp LED1 on the SF-PW nodul e
|'i ghts.
The power supply inside |- Disconnect the connectors o Replace the printed circuit
the printed circuit which are connected between board SF-CA card with a new
board SF-CA card is the SF-CA card and SF-PW one.
4 shortcircuited. nodul e (CON21 to CON24), turn (See Section 2.4.4)
on the power again, and check
that the indication |anp LED1
|'ights.
The control power SF-PW |. Check that 200 VAC power is o Repl ace the control power
nmodul e is defective. supplied to the input termi- with a new one.
nal s of the SF-PW nodul e. (See Section 2.4.1.)
+ Di sconnect the connectors
5 (CON21 to coN24), turn on
the power again, and check
that the indication | amp
LEDL does not ||gh
(See Appendix 6(4).
Al the dip swtches o Check the switch position of | Correctly set the dip
SW5-1 t0 SwW5-4 on the switch SV by referencing switches sws-1 to SW5-4.
6 printed circuit board Reference 1.1.1(1). (See Appendi x 6(1))
are not placed in the
OFF position.
When the equiprent is o Conpare the positions of the | Correctly set the setting
not linked with the NC setting pins on the SF-CA pi ns.
through the bus, the card with those onthe
setting pins PINL and attached setting pin |ist
PIN2 on the SF-CA card by referencing Reference
are not placed as 1.1.1(4).
7 foll ows.
VB
2 VALY
110
PIN | PIN 2

-17-




1.3.2 Wien the power

tion

panel

does not

is turned on,
i ndi cate

1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

the display on the opera-
the speed in the status

di splay node (as shown in the following figure).

RN

[ 1

Item

Cause

Check

Renmedy

When the equi
linked with t

t hrough the bus,

ment is
e NC

t he

power of the NCis not

turned on.

Wi le the display on the
operation panel is as fol-
lows, turn on the NC power
and check that the display

i ndi cates the speed (as shown
in the above figure).

« Turn on the power of the
C.

When t he equi
linked with t

P '

o

Even after the power of the
nc IS turned on, the ais-

play on the operation panel

o Correctly set the rotary
switch csi.

through the Eus, t he H s as fol | ows
rotary switch csl on the . :
printed circuit board r[ [ l Ll
2 |SF-TL card is not placed i )
in the correct position. |, Check the position of the
rotary switch csi1 on the sF-
TL card by referencing Sec-
tion 3.1.3.
(See Appendix 6(3).)
When the equi pment is o Even after the power of the o Correctly connect the con-
connected with the NC NC is turned on, the display nectors CN1A and CN1B.
t hrough the bus, the bus on the operation panel is as

cabl e connectors (CN1lA

and CN1B) on t
circuit board

he printed
SF-TL card

are not correctly con-

nect ed.

foll ows.

L]

Check the position of the
rotary switch csl on the SF-
TL card by referencing Refer-
ence 1.1.3.

(See Appendix 6(3).)

When the equi
linked with t

t hrough the bus,

ment is
e NC

t he

connectors CN1A and CN1B
on the printed circuit
board SF-TL card are nqt

correctly

connect ed.

Even after the power of the
NC is turned on, the display
on the operation panel is as
follows.

L L[] [ ]

Check the connections b)(
referencing Appendixes 1-6
to |-9. Especially, check
that a termnation resistor
is connected to the connector
CN1B.

o Correctly connect the con-
nectors CN1A and CN1B.

Al the positi

ons of the

dip switches sws-1to
SW5-4 on the printed
circuit board SF-CA
card are not turned

of f.

Even after the power of the
NC is turned on, the display
on the operation panel is as
fol | ows.

LT T T T ]

Check the positions of the
switch SWb by referencing
Reference 1.1.1(1).

o Correctl
of the
SW5-4.
(See Appendix 6(1).)

/ set the positions
ip switches sws-1to

- 18 —
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1 Troubl eshooting

1.3 Checking nethod and
remedy of trouble
classification B

Item

Check

Renedy

Cause
The printed circuit
board SF-CA card or

SF-TL card is defec-
tive.

o Even after the power of the
Ncis turned on, the dis-
play on the operation panel
Is as follows.

| [-1 ]

» The above Items 1 to 5 cannot
be applied.

s Replace the printed circuit
boards SF-CA card and/or
SF-TL card with new ones and
check that the correct dis-
pl ay appears.

o Replace the printed circuit

boards with the new ones.

An al arm occurs.

o Check that the di slpl ay on
the operation panel is as
foll ows.

X
1)

] e
I} e

3]

o

Check the cause and take the
proper countermeasures by
referencing the description
relating to al armdispl ay,
Section 1.3.3 (on display of
the anplifier) and Section
1.3.4 (On NC CRT).

The transnission of
paranmeters is required.

o Even after the power of the
NC is turned on ,the display
on the operation panel is as
foll ows.

o

Check that the rotary switch
"cs1" on the SF-TL card is
placed in thecorrectposition

Check that the bus cable
CAML1 is securely connected
to the connector CNI1A on the
SF-TL card.

Repl ace the SF-TL card with
a new one.

The equi pnent waits for
the IT start of the
servo anplifier.

« Even after the power of the
NC is turned on, the display
on the operation panel is as
foll ows.

]

The anplifier of the servo
notor does not correctly
start up. Check an al arm of
the servo anplifier.

-~ 19 -




1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

1.3.3 An alarm appears on the display on the printed circuit
board (SF-CA card) of the anplifier.

As an exanple: TF[L I !

Alternatively, an alarm appears on the NC CRT.
As an exanple: Spindle alarm 15 32

The contents of the alarm which appears on the spindle
anplifier are the same as those which appear on the NC
CRT.

The contents of alarns are listed in the follow ng table.
The details of each alarm are described in the follow ng.

(Note) If the alarm No.12 (MEl) nenory error 1 occurs,
it should be reset by turning off the power of
the spindle anplifier.

On the other hand, other alarm Nos. should be
reset by turning off the NC power.

-20 -



NV na v .
1 Troubl eshooting
1.3 Checking method and
renedy ‘of trouble
classification B
ﬁ‘(l) armi Appr. Name Descri ption ’\(/tr)\ltolt g)”
Ttﬂe inﬂut povve]rc.vol t age dropsdto ia1 val ue |ess
than the specification assured value or an
10 w UNDER  VOLTAGE i nst ant aneous power failure occurs for 15 ns or A
nor e.
;I'he i nt ernal n13m)|ry for é:ontcriol ling the control-
RROR er is not correclty read and witten.
12 MVEL MEMORY B 1 (I't is checked when the power of the controller A
is turned on.)
13 EXTERNAL CLOCK The system cl ock which is sent fromthe NCis A
ERROR def ecti ve.
The 2-port menory for communication which is
15 ME2 MEMORY ERRCR 2 used for linkage with the MBOO series CNC through A
the bus does not correctly work.
RRCR Any part on the controlling printed circuit
17 BE p.c.B E board does not correctly work. A
RROR The part | CMACOO7 on the controlling printed cir- A
20 NS1 |C MCDO7 E cuit board does not correctly work.
21 ns2- | NO SIGNAL 2 A signal is not input fromthe orientation en- A
('sPINDLE ENC) coder or the signal is not in the correct level
RROR The part 1C MACO12 on the controlling printed
&2 NSS IC M012 H circuit board does not correctly works. A
RROR | The difference between the referenced speed and
23 OSE E)F(EEEQSOO\WRO‘ E notor speed is 50 rpmor nore and it takes for A
12 sec or nore.
r - Fo 'gjléﬁ‘%urfzr[ltwmhi ch exceeds the specific value flows
24 BRT BREAKER TRIP in the main circuit. A
25 coc CONVERTER COVER-~ An overcurrent which exceeds the specifc val ue A
CURRENT flows in the converter.
2 PL PONER PHASE LACK One or nore of 3 phases is missed in 3-phase A
power .
/Jv,/:./y".{i,tl»./ AT e ié ’/'(‘ pe 7
27 cpUE | CPU ERRCR A division error occurs in CPU operation be- A
(DI'VI SI ON ERROR) cause of incorrect paraneters being set.
31 0s OVERSPEED The notor speed exceeds 115% of the maxi mum speed A
An overcurrent which exceeds the specific val ue
32 oc | NVERTER  OVERCURRENT flows in the controller. A
The voltage of the main circuit condenser exceeds
33 ov OVER VOLTACGE the specific value because of regenerative energy A
in rmotor deceleration state.

Continued on the next

- 21 -
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1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

ilarm B B muLLUn
Uo . Abbr . Nare Descri ption (Not €)
Parity error occurs in bus linkage with the M300
34 DP DATA PARITY series ONC A
In bus linkage with the MB0O series CNC, the
35 DE DATA ERROR shift command which exceeds the specific value A
is issued fromthe CNC
RROR In the bus linkage with the MBOO series CNC,
36 TE TRANSFER B data is not correctly transferred. A
A paranmeter value which exceeds the allowabl e
37 PE PARAMETER ERROR range is set. (It is set when the power of A
the controller is turned on.)
The anbient tenperature is abnormal or the main
45 OHF | CONTROLLER OVERHEAT | circuit devices are overheated because an cver- A
load is applied or the air cooling fan stops.
The motor is overheated because an overl oad A
46 OHM | MOTOR OVERHEAT is applied or the motor cooling bl ower stops.
In the position loop state, the position fol- A
52 ob OVERDROOP | owi ng error exceeds the specific val ue.-
In the bus linkage with the MBOO series CNC,
36 oA OTHER AXIS FAULT any fault occurs in an other servo axis. A
RROR Any function which is not provided with the
o7 OPE | CPTI ON CARD E option card is selected. A

Mbtion A - The base shut-off occurs in the controller, the main circuit contactor is

(Note)

For

For the trouble signal

turned off,
troubl e signal

the main circuit contactor

and the notor stops in the free-run state. In additon, the
contacts FA-FC are open.

See Appendixes |-4 and |-5
(contact MCl)

contacts FA and FC : See Appendixes |-4 and 1-5

(CONL pins 11 and 12)

- 22 —




(1) Al arm No.10(uv) Under Vol tage

[The voltage drop of

the input

vol t age

(3~-phase, 200/220 v) to the anplifier

is detected.
X,and phase X,)

(Vol tage between phase

1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

)
I

11
o

I
L

L/
am

-'
\__Z
-n

Item Cause

Check

Remedy

The AC input votlage of
1 the anplifier drops to
a voltage which is less
than 170 V.

o Check the voltage at the
amplifier input termnals X,
x2, and X3 using a circuit
tester.

o Check the cause of which the
i nput vol tage drops and take
proper countermeasures.

An i nstant aneous power
failure which lasts for
15 msec Or nobre occurs
2 (the input votlage dreps
to a value which is less

o Check the voltage waveforns
at the anplifier input terni-
nals X, X2, and X3 using an
osci | | oscope.

o Check the cause of the
i nst ant aneous power failure
and take porper counter-
measur es.

than 170 V for 15 msec
or nore).
The power capacity is o Check the vol tage wavef orns o I ncrease the power capacity.
insufficient. at the anplifier input terni-
nals X, X2, and X3 using an
osci | | oscope.
3 o Check that the input voltage
drops while the spindle
motor is in the acceleration/
decel eration state or while
an overload is applied.
The control power o Check that the voltage bet- o Repl ace the SF-PW nodul e

(SF-PW nodul e) is defec-
4 tive.

ween ACDOW and DO24 of the
bl ock A in the SF-PWnodul e
is + 5V.

(See Appendix 6(4).)

with a new one.

(2) Alarm No.12(ME1l) Menory Error 1

[The integrify of the contents O r-' ’ '_i ’ -,
ROM are conpared with those of RAM Y . ' ' ' ..
during initialization.] ' ' S | S
Item Cause Check Remedy
EPROMis not installed [o Visually check that ROMs 1, |. Install each ROMin the cor-
1 in the correct posi- 2, and 3 are installed atCAthe rect position.

tion.

correct positions on SF-
card. )
(See Appendix 6(1).)

There is an inperfect
5 connection between pins
of EPROM and the socket.

o Visually check that pins of
ROMs 1, 2, and 3 are not
bent and they are correctly
inserted into the sockets.

o Straighten the pins being
bent and securely insert
them into the socket.

The printed circuit
3 board SF-CA card is
def ective.

o Replace the SF-CA card w
a new one and check that
new one correctly works.

th
t he

o Replace the SF-CA card with
the new one.
(See Section 2.4.4).
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(3) Alarm No. 15 (ME2) Menory Error 2

[The integrity of

the contents of

t he 2-ﬁort RAM whi ch communi cat es

with t
is checked. 1

e NC during initialization

1l Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

I {
i_J {

_
]

J
_

Item Cause Check Remedy
The connector (CN1A) Check the | ooseness of the Secureldy connect the connec-
whi cr;‘ is rIlinﬁedbwith t he connect or. tor and tighten the screws.
NC through the bus is
1 Check that the set screws of
not securely connected. the connector are not |oosen.
(See Appendixes |-6 to -9
and 2-3.)
The cable (CAM11l} which Repl ace the cable with a new Repl ace the cable with the
5 is connected with the NC| one and check that the equip- new one.
through the bus is ment correctly works.
def ecti ve. (See Appendix 3(2).)
The ground wires of the Visual ly check that the Correclty connect the
3 NC, amplifier, and notor ground wires are correctly ground wres.
are not correctly con- connected by referencing
nect ed. Appendi x 1
The signal cable is not Visual ly check that the Correctly shield the signal
4 correclty shiel ded. signal cable is correctly cabl e.
shiel ded by referencing
Appendi x 1.
The printed circuit Repl ace the gF'EL ﬁa{ﬂ \tM:E Repl ace the SF-TL card with
5 | board SF-TL card is a new gne and chec a e a new one.

defective_

equi pnent correctly works.
(See Appendi x 6(3))

(See Section 2.4.3.)

The NC side printed
circuit board Mce1l or
MC632 is defective.

Repl ace the M2611 or MJ632
cards with new ones and check
that the equi pment correctly

wor K.

(See "M300 Series Mintenance
Manual ".)

Repl ace the M3611 or UC632
cards with the new ones.

M3632: M310

MC611: All ot her

— 24 -




(4) Alarm No.l17(BE) P.C.B error

\Whet her a conponent

(especially

D converter) on the printed cir-

cuit board is nornmal
is checked. 1

or

abnor nmal

1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

i
)

e X N

)
_

A e,

Item Cause

Check

Renedy

A conmponent (especially,
A/D converter) on the
printed circuit board
SF-CA card is defective.

o Replace the SF-CA card with
the new one and check that
the equi pment correctly
wor ks.

o Replace the SF-CA card with
the new one.
(See Section 2.4.4.)

The power of the equip-
ment is turned on while
the NFin the unit is
turned off.

o« Check that the NF is turned
of f.

o Turn on the NF.

o« To check only the control
circuit without appearance
of alarm No.17, set the
paranmeter X58 CVHS to "1i".
However, to return back to
the normal operation node,
nmeke sure to set the #58
CVHS to "0". O herwise,
the LED1 (which |ights dur-
i ng regeneration) on the
SF-CA card continuously
l'ights.

(5) Alarm No.20(NS1) | C MACOO7 Error

[The internal

codes of the | C MACDO7

on the SF-CA card are checked.]

il
UL

I
J

A/
L.

i
)

N
an

ltem Cause

Check

Renedy

The 1C (MAC 007) on the
printed circuit board
SF- CA card does not
correctly work.

o Replace the SF-CA card with a
new one and check that the
equi pnent correctly works.

o Replace the printed circuit
board SF-CA card with the
new one.

(See Section 2.4.4.)




1 Troubl eshooti ng

. 3 Checking method and
remedy of trouble
classification B

(6) Alarm No.21(NS2) NoSignal 2 (Spindle ENC)

[The signals of phases A B, and C of the — — —
spindl e orientation encoder are checked (] ‘ , ' ' ] {
during orientation and synchronous tapping - —
state. 1 it IR
Item Cause Check Renedy
The cabl e (MR-20LF) to o bserve the signal waveform |. Replace the cable to the
the spindle orientation from the encoder using an encoder with the new one.
encoder is defective. osci | | oscope. (See Appendix 3 (2).)
o Check the check pins on the
printed circuit board SF-TL
card.
. Between cH1 and DGA, for
phase A
1 . Between CH2 and DGA, for
phase B
. Between CH3 and DGA, for
phase z
(See Appendi xes 6(3) and
9(3).)
o Replace the cable with a new
one and check that the equip-
ment correctly works.
(See Appendix 1 - 7.)
The encoder for the o Check the wave formin the o Replace the encoder with the
spindle orientation is same manner as Item 1 above. new one.
) defective. o Replace the encoder with a
new one and check that the
e%léi pment correctly works.
(See Appendix 7.)
The printed circuit o (bserve the signal waveform |[o. Replace the printed circuit
board SF-TL card is from the encoder at CONB board SF-TL card with a
3 def ecti ve. on the SF-TL card using the new one.
osci | | oscope and check that (See Section 2.4.3.)
it is nornal.

(See Appendix 1 - 7.)

] o Repair the power supply on
The 5V power is not o Check the 5V power on the the NC side.
s_ugpl i ed fhrom thg NC NC si de. Refer to MBOO series
side to the encoder. ; Mai nt enance manual
o Replace the cable with a new :
one and check that the equip-|® Repl ace the cable with a new

one.
ment correctly works. o If the 5 V power is not sup-
4 plied fromthe NC side
(nanely, when CONAA is not
connected with the NO),
shortcircuit the pin 5 on
the SF-TL card to pins 2 and
3 (no power supply formthe
NC) .
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(Note) The correct output waveform of

the encoder

1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

is as follows:

@ Wen the spindle of the nachine rotates counterclockw se at approx. 500 rpm
while the bit 8 of the parameter ORS2 is O:

]

L__ ;l? 7~5YV

Approx.
100 us

—.1

Phase A

t__
Phase B L
Phase 2 — FT

Approx.
100 mS

L

L—————J‘*‘—___“f:%:'O.SV or less

—

J

(® When the spindle of the machine rotates clockwi se at approx. 500 rpm and when

the bit 8 of
occurs.

(7) Alarm No.22(NSS) | C MACO12 Error

[The internal codes of the |IC MACD12 — — gy I e
are checked. 1 L‘ ' . { .' .'
U] e

Item Cause Check

the paraneter OSR2 is 0,

the same waveform as the above figure

Renedy

The 1C (MAC 012) and
the related circuits on
the printed circuit
board SF-CA card do

not correctly work.

equi pnent

o Replace the SF-CA card with a
new one and check that the

(See Appendix 6(1))

o Replace the printed circuit
board SF-CA card with the
new one.

(See Section 2.4.4.)

correctly works.
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’ 1 Troubleshooting
- o~ D [ 4 /’ 1.3 Checking method and
()V'/ ‘) / ()/q - L remedy of trouble
C ’ - ; classification B
e g Cuire e 0005 Comeo

L & e

(13) Al arm no.23(0SE) Speed Control Error Excess’

[ The difference between the speed reference

value and real speed is checked and if the r’ 7 - -,

deviation which Is 50 rpmor nore |asts ,.’ , ' ‘ __' -

for 12 sec. or nore, an alarmoccurs.1 , ' ' , ' ‘ '
Item Cause Check Renedy

The phase sequence of o Increase the reference speed [. Correctly connect the wires

wires u, V, and W which and check that the notor u, v, and W between the

1 ?Le conregted beémfﬁn rotates at a |ow speed. anplifier and the motor.

e anplitier an e o Visually check the phase
motor Is Incorrect. sequenc% of wires UE V,
and W
One of the wires u, V, o Check that the notor does not|e Replace the power wire which
aM\Nﬁum meﬁmr smoothly rotate. is broken with a new one.
nected between the .
Tr o Renmove the wires U, V, and W
2 ?gpL;Lng and the mot or on the anplifier side and
: check that there is no elec-
tric discontinuity in the
wires u, V, and W
The notor is overloaded. | Check whether the notor is o Review the cutting condition
overl oaded using a |oad neter and tool being used

3 or load display in the status

di spl ay node.

(See Section 1.1.1)
The printed circuit o Replace the SF-CA card with a|. Replace the printed circuit
board SF-CA card is new one and check that the board SF-CA card with the

4 | defective. equi pent correctly works. new one
(See Chapter 2.)

The integration gain o Check the paraneters being o Set the paraneters to the
paraneter VKl (anplifier set by referencing Section standard val ues by refer-
paraneter X37; NC para- 1.1.1 0or 1.1.2. encing Reference 1.2.2 or
meter: #23) of the speed 1.2.3.

5 tloop is set to 0. o If the notor unstably
rotates, set the paraneters
to correct values by refer-
encing Alarm No. 31 Item 2.

The vol une on the o Check that the notor rotates |o Adjust the volune VR1, VRZ,
printed circuit board at several ten rpm and the VR3, and VR4 so that the
for éhe ?ptorth|It-|n speed display is "o". zytpu%smavefornshof phases
encoder (in the notor andB are in the stand-
termnal box) is not ° i?tI%??epa;2n$zﬁﬁ%wgfa%gein~ ard val ue range by refer-
correctly adjusted. np encing the section relat-
put the speed reference and ind to adiustment and
start command to rotate the g J
notor at a | ow speed The repl acement of motor
peed. ; built-in encoder (Section
paraneter 00 becones valid 6.9
6 just after it is set to "1". -9).
Since the paraneter is
cl eared when the power is
turned off or reset, after
it is set to "1", input the
speed reference and start
conmand.
ﬂ
Y

Continued on the next page.
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1 Troubl eshooting

1.3 Checking nethod and
remedy of trouble
classification B

Item Cause

Check

Renmedy

o Check the signal waveform at
the check pins on the printed
circuit board SF-CA card
using an oscilloscope.

Phase A signal: CH44-CH9

or A®)
CH45-CH9
(or AGA)
(See Appendi xes 6(1) and
9(1).)

(Note) Before using the check
pins, the power of the
anplifier should have been
turned off.

Phase B signal:

The printed circuit
board in the notor
built-in encoder
(motor termnal box)
def ective.

is

o Check that the notor rotates
at several ten rpmand the
speed display indicates "o".

o Like the same manner as the
Item 6 above, in the open
loop state, rotate the motor
at a |low speed.

o Like the same manner as the
Item 6, check the signal
wavef orm of the check pins on
the SF-CA card using an
osci | | oscope.

o By referencing the descrip-
tion relating to adjustnent
and repl acement of the notor
built-1n encoder described
in Section 2.9, observe the
wavef orms between PA and PGA
and between PB and PGA using
an oscill oscope and check
that they can be in the
standard val ue range using
vol ume resistors (VRl, VR2,
VR3 and VR4).

o« Replace the printed circuit
board in the motor termnal
box and adjust the controls
by referencing Section 2.9.

The sensor in the notor
built-in encoder is
def ective.

o Check that the output wave-
fornms between PA and PGA and
bet ween PB and PGA on the
encoder printed circuit board
cannot be adjusted in the
standard val ue range even
after the printed circuit
board has Been replaced in
t he manner described in the
Item 7 above.

o Replace the entire notor
with a new one.

o If the motor cannot be

repl aced, replace it
together with the sensor
and printed circuit board

by referencing Section
2.9.

(9) Al arm No.24(BRT) Breaker

(10) Al arm No.25{coc) Converter

Trip

Overcurrent
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1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

(11) Alarm No.32(oC) I nverter Overcurrent .‘-i ' ,—' —v' -‘
R -
— —— PN pr—
Item Cause Check Remedy
The input power voltage |eo CbseLve t he voltagelmavaorns o Increase the power capacity.
waveform is defective. at the input termnals X, X2, . .
and X3 of the anplifier using|® -I(—:?alb(l:kee%ettt\]/\eee?]l zt%eofi nt ?ﬁ
an oscilloscope. put.
power supply and anplifier
’ cf;hoercrrljs tat:%t atshe;‘ o\f?lot\ngg%vvéanv?-n ° ((j:hepk Otuﬁf ﬁem' conduct or
; evi ces which generate
{anagfgggratlon or decelera-| (istorted waveforms and
install surge killers and
(a) If the waveformis par- so force
tially lost: (For exanple, MATSUO nade,
rating 200 VAC, DCR2-
12003-5041, etc.)
: NP
It shoul d be
100 us or |ess.
{b) If the peak val ue drops:
I't should be
2 to 3%or
| ess.
The input power imped- o Check that the alarm occurs o Replace the power supply
ance i s hi only when the notor speed with an other one whose
(Exanpl e, in the cases deceéerates froma high power inpedance is |ow.
that two transformers Spee o Ti
! - ghten the screws of con-
2 g:eacsg??ghfg |ntser|es o Check that the input voltage nections between the input
£ ansfor mer isago:j tenporarily drops to 170 V power supply and anplifier.
nected) or |ess when the notor
¢ decel erates
The input power fre- Check the voltage frequencies|o Check the cause of the fre-

quency remar kabl y

changes

at the input termnals X,
X2, and X3 of the anpllfler
using a frequency counter.

quency variation and adjust
the related controls so

that it is in the specifica-
tion range.

The notor sel ection

Check that the parameters are

o Correctly set the para-

4 paranmeters #01 and #02 correctly set by ref erenci ng neters
are not correctly set. Reference 1.2.2 (See Reference 1.2.3.)
The transistor modul e Check that this alarmoccurs |- Replace the main circuit
is defective. even after the equipnent is unit of the anplifier with
reset. a new one
Di sconnect the cable between
5 the anplifier and notor and

check that this alarmoccurs
when only the amplifier is
operat ed

(See Appendix |-

- 30 —
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1 Troubl eshooti ng

1.3 Checking nethod and
remedy of trouble
classification B

Cause

Check

Remedy

The diode stack is
def ecti ve.

o Check the diode stack in the
sane manner as the ltem 5
above.

o Replace the main circuit
unit of the anplifier with
a new one.

(Note) Sée% Section 2.6 and

The surge absorbers and
condensers are defec-
tive.

o Check themin the same nmanner
as the Item 5 above.

o Replace the main circuit
unit of the anplifier with
a new one.

The current detection

o (bserve the waveforns at the

o Replace the printed circuit

circuit is defective. following check pins using an board SF-CA card with a new
osci |l | oscope and check that one.
the peak value exceeds 10 V. (See Section 2.4.4.)
Bet ween CH39 and AGA: (Note) Normally, the peak
8 Regenerative converter voltage is in the range
si de from6 to 7 V while the
Between CH42 and AGA: notor accel erates or
Converter side decel erat es.
Between CH43 and AGA:
Inverter side
(See Appendi x 9(1).)
The notor is overloaded. |» Check that the notor is over- |» Review the cutting condition
| oaded using a load neter or and tool being used.
9 the load display in the
status display node (see
Section 1.1.1).
The cable connections » Visual ly check the cable con- |» Correctly connect the
between the anplifier nections. cabl es.
10 and notor are incorrect. |, Check that the screws of the |[» Tighten the screws being
cabl e connection termnal are | oosen.
| oosen.
The wiring of the notor Di sconnect the cabl es between|: Replace the motor with a
is rare-shortcircuited the anplifier and notor and new one.
or earth-grounded. check the insulation resist-
ance between the foll ow ng
1 | eads.

Between U and W between V
and W between U and W

bet ween each of u, V, and
Wand E
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(12) Al arm No.26{PL) Power Phase Lack

1 Troubl eshooting

1.3 Checking nethod and
remedy of trouble
classification B

Wien R and T of ph R S, dT — — e

[norer$al, avr\}net hgr tphgrsgsi s phasgns isare L' , ' ‘ (1

checked. ] ' ' , U '- '.'
Item Cause Check Renmedy

One of phases R S, and
T is lacked when the
power is turned on.

o Check the voltage between any
two phases of R, S, and T at
the 1 nput power termnals S1,
X2, and X3 using a circuit
tester.

o Check the cause of the phase
I ack and take proper
count er neasur es.

One of the fuses Fl, F2,
and F3 has been bl own
when the power is turned
on.

o Check the electric continuity
of each fuse using the cir-
cuit tester.

o Replace the fuse being bl own
with a new one.
(See Section 2.1.)

(13) Alarm No.27(CPUE) CPU Error (Division error)

[This alarm occurs when an CPU operation where
a value is divided by 0 is executed or the

result of

division is overflowed.)

I
|

AN e,
-y,
-,
LN

Yy
L

Item

Cause

Check

Renedy

The paraneter relating
to gear ratio is in-
correctly set.

o Check the parameter by refer-
encing Reference 1.2.2 for
that which is set fromthe
amplifier and Reference 1.2.3
for that which is set from
the NC

o Correctly set the paraneter.

(Note) Conpare the paraneter
in the parameter |ist on
the cover of the anplifier
with that being set.

(See Appendi x 10)

The connector (CN1A)
which is linked with the
NC through the bus is

| oose.

o Check the cable in the sane
manner as the alarm No. 15
(ME2) .

the connec-
SCrews.

o Securely connect
tor and the set

The cabl e (caM11) which
is linked with the NC
through the bus is

def ecti ve.

o Check the cable in the sane
manner as the alarm No. 15
(ME2) .

o Replace the cable with a new
one.

The followi ng paraneters
relating to the gain of
the speed | oop are in-
correct. VKP, VKI, ORSL.

o Check the paraneters by
referenci ng Reference 1.2.3.

o Correctly set the paraneters.

(Note) Conpare the paraneters
in the paraneter list on
the anplifier cover with
those being set.

(See Appendix 10.)

Wien a special motor is
used (when %01 and 02
are set), the notor
constants #81 to #AF are

incorrect.

o Conmpare the parameters.in
the parameter list on the
anpl 1 fier cover with those
bei ng set.

(See Appendi x 10.)

o Correctly set the parameters
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(14) Al arm No.31(0S) Overspeed

(The real speed of

and when it exceeds 115%
maximum speed,

the notor

is checked
of the notor

this alarm occurs.)

| 1 Troubl eshooting
‘ 1.3 Checking nethod and

remedy of trouble
classification B

)1

- am,

J -
L] (=

Item

Cause

Check

Remedy

The reference speed
exceeds 115% of the
maxi num speed.

o Compare the reference speed
with the follow ng maxi mum
speed being set.

Parameter being set from

o Decrease the reference
speed.

o Correctly set the paraneter
for notor maxi mum speed.

the anplifier: #31(TsP)
Parameter being set from
the NC.  #17(Tsp)
(See References 1.2.2(2)
and 1.2.3(3).)
The speed control system o Observe and check the signal |« Decrease the paraneter
is unstable and an over-| between the speed signal val ues of the speed IO'OP'
shoot occurs. terminals SMO and OM usi ng gain VKP and VKI (anplifier
an oscill oscope éSee Appen- paraneter #36 and #37 or NC
dixes |-4 and |-5). parameters #22 and X23).
(Note) To check the occurrence
115% of the alarm:
or 1| 7/ Speed Set VKP and VKI to "63" and
m ; \ T being "1" respectively and check
ore1 set that the alarm occurs.

2 (a) If the alarm occurs,
replace the SF-CA card
with a new one.

o If the signal output is (b) I'f the alarmdoes not
saturated when it exceeds oceur,
10 V because a too high speed decrease the parameter
is set, check that the volt- values of VKP and VKI.
age rises to around 115%in
the speed node of the status
display (see Section 1.1.1)
or using the NC CRT nonitor.
The motor built-in en- |o In the same manner as the o In the same manner as the
coder is defective. al arm No.23(0SE}, check the al arm No.23(0SE), adj ust or
encoder output signal wave- replace the notor built-in
form using the oscilloscope. encoder with a new one.
o Rotate the motor using the
reference speed which is
sl ower than the mddle speed
3 and check that the frequen-
cies of the signals of the
phase A or B satisfy the
followi ng relation.
_ 256 motox
f(Hz) = %0 (speed(rpn’) )
The printed circuit o Replace the SF-CA card with o Replace the printed circuit
' board SF-CA card is a new one and check that it board with a new one.

def ective.

correctly works.

(See Section 2.4.4.)
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(15) Al arm No.33(OV)Overvoltage

1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

[The voltage in the converter circuit is "y 7 - | %

checked and if it exceeds 400 V, this alarm '.’ ' , ’ .’ .’

OccurS.) , ‘ '- ,-' -' -’
Item Cause Check Remedy

The input power voltage [« In the same nmanner as the o See the alarm No.24/No.25/

waveform is abnornal .

al arm No. 24, No. 25, and
No. 32, check the waveform

o

No. 32.
I ncrease the power capacity.

Thi cken the size of the
cabl e between the input
?pwer supply and the anpli -
ier.

I mprove ot her conponents

whi ch generate distorted

waves by installing surge
killers and so forth.

The input power imped-
ance i s high.

o In the sane manner as the
al arm No.24/No.25/No.32,
check the input power.

See the alarm No.24/No.25/
No. 32.

Repl ase the power supply
\_M'tr that whose inpedance
is low

Tighten the screws of the
cabl e connections between
?he i nput power and anpli -
ier.

An instantaneous power
failure occurs in the
inlput voltage or the

vol tage drops when the

not or decel erat es.

o In the same manner

as the
al arm No.10(uv), check the
i nput power.

See the alarm No.10(UV).

Check the cause of the

i nst ant aneous power failure
or voltage drop and inprove
the power condition.

The printed circuit
board SF-CA card is
def ecti ve.

o Replace the SF-CA card with

a new one and check that the
equi prent correctly works.

Repl ace the printed circuit
board SF-CA card with a
new one.

(See Section 2.4.4.)

The main circuit unit

is defective.

o Check the regenerative

transistor nodule by refer-
encing Section 2.5.

(

Replace the anplifier main
circuit unit wth a new
one.

Note) See Section 2.7.
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1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

(16) Alarm No.13( ) External Cock Error — — —
[This alarm occurs when the system cl ock L‘ ’ , ' { _J
which is sent fromthe NCis defective.] , , ’ U ( {

(17) Alarm No.34(DP) Data Parity — p— -—

[The parity of the data whick is trans- ..' ‘ ' ' .' L'
mtted from the NC is checked.] ) ] K| ( {
C ] L)

(18) Al arm No.35(DE) Data Error — - -] [
[ This al arm occurs when the position refer- ,.' , ' ‘ .’ ,-
ence of the synchronous tap which is | L) ] { { []
transmitted fromthe NCis too large.] - | - - | |-

(19) Al arm No.36 (TE) Transfer Error '-‘ ' .-, -' '.
This al arm occurs when data fromthe NC " 8 e
[is not conpl eted. ] , , '- U -' L.'

Item Cause Check Remedy
The connector (CN1A) o In the same manner as the o Tighten the connector and
1 which is linked with the al arm No.15(ME2), check the mounting screws.
NC t hrough the bus is connect or.
| oosed.
The cabl e (caM11) which [o In the same manner as the o Replace the cable with a
9 is linked with the NC al arm No.15(ME2), check the new one.
through the bus is connect or.
def ecti ve.
The NC, anplifier, and o In the sane nanner as the o Correctly ground them
3 | notor are not correctly alarm No.15(ME2), check the
gr ounded. gr oundi ng.
The signal cable is not |[o In the same manner as the o Correctly sheild the signal
4 | correctly shielded. al arm No.15(ME2), check the cabl e.
shi el di ng of the signal
cabl e.
The term nation resistor|o Check that the termnation o Replace the termnation
of the bus connection is resistor is correctly resistor.
abnor mal . installed. (See Appendix 3(2).)
(See Appendixes 1-6 to [-9.)
5 o Replace the term nation
resistor with a new one and
check that the equipment
correctly works.
The bus interface cir- o Replace the SF-TL card with a|. Replace the printed circuit
6 cuit of the printed cir- new one and check that the board SF-TL card with a
cuit board SF-TL card is equi pment  correctly works. new one.
defective. (See Section 2.4.3.)

Continued on the next page.
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1 Troubleshooting l

1.3 Checking method and
remedy of trouble
classification B

Item

Cause

Check

Renmedy

The bus interface cir-

cuit of the printed cir-

o Replace the Mcé611/Mc632 card
with a new one and check that

o Replace the MC611/MC632
card with a new one.

7 | cuit board MC611/MC632 the equipnent correctly works|
card on the NC side is
def ecti ve.
A travel command which |o Check that the spindle speed |[e Correct the program
exceeds the specifica- reference exceeds
tion value is issued 6192 x 10"
g | from the program =R — (rpm)

(Par anet er
GRA = nunber of gear teeth
on spindle side)

(20) Al arm No. 37 (PE) Par anet er

Error
(This alarm occurs when a paraneter which

exceeds the allowable range is set.1

)
gl

|
-y,
(|

{
)

AR e,

Item

Cause

Check

Renmedy

A parameter which
exceeds the allowable
range is set.

o Check that the paraneter be-
ing set accords with that in
the paraneter list by refer-
enci ng Reference 1.2.2 for
the paraneter bei ng set from
the anplifier and Reference
1.2.3 for that beina set from
the NC

o Correctly set the paraneter
val ue.
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(21) Al arm No. 45 (0HF) Control | er Over heat

[This al armoccurs when the thernal

prot ect

which is installed in the controller exceeds

the tenperature being set.]
(Anbi ent

\ tenperature:
Fin temperature

60°C
: 100°c’

1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

L/
L

./
)

L)
-

(
)| (

o
I

I
L_

"4
A

Item

Cause

Check

Renedy

The fan which cools the
fin is defective.

o Check that the fan nornally

rotates.

o

Repl ace the cooling fan with
a new one.
(See Section 2.3.)

The anbient tenperature [o Measure the anbient temper- o Unless the cooling unit in
of the anplifier is high. ature of the anplifier In the the high voltage panel cor-
hi gh vol tage panel. rectly works, replace it
with a new one.

2 o If the anbient tenperature
exceeds 55°C, strengthen
the cooling power.

The equipnent is over- o Check the load condition us- |o Review the cutting condition
| oaded. hng ia1 Io?d matsir or the |oad and tool .
display (see Section 1.1.1) |, pacrease the frequency of
3 in the status display mode. start and stop oqperat)(ons.
o Check that the equipnent is
frequently started and
st opped.
The thermal protector o Check that electricity o Replace the thermal protec-
(THS2) which is instal- does not flow between the tor THS1 or THS2.
led on the fin is ends of the thernal protec- (See Section 2.2.)
def ecti ve. tor by referenci n% Appendi x
Alternatively, the 4, "Main circuit block dia-
thernmal protector (THS1) gram” and Appendi x 5,
whi ch detects the "Spindle anplifier conponent
4 | anbient tenperature of l'ayout".
Lhe anplifier is defec- | o) Separately check THS1
ive. and THS2.
THS1 setting tenpera-
ture = 60°C
(Anmbi ent tenperature)
THS2 setting tenpera-
ture = 100°C
(Fin tenperature)
The alarm detection cir-|. Replace the SF-CA card with o Replace the printed circuit
5 cuit in the printed cir- a new one and check that board SF-CA card with a
cuit board SF-CA card is the equipment correctly new one.
def ecti ve. wor ks. (See Section 2.4.4.)
The cooling fan is dirty|e visually or by touching the |. Cean the cooling fan using

6 by dust and the cooling cooling fan, check the a factory utility air or

effect is degraded.

degree of dirt.

vacuum cl eaner.
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(22) Al arm No.46 (OHM) Nbtor
[This al arm occurs when the thermal

Over heat

pr ot ec-

tor which is installed in the notor exceeds

the tenperature being set

(145°C) .}

1 Troubleshooting

1. 3 Checking method and
renedy of trouble
classification B

J
-
]

-
-

bt _(
(e [

oy
L

) -
Item Cause Check Rerredy
The motor cooling fan is Visually check that the fan Repl ace the motor cooling
1 | defective. motor nornally rotates. fan with a new one.
(See Section 2.8.)
The motor cooling systen Visually or by touching the Cean the cooling system
2 is dirty. cooling system check the using the factory utility
degree of dirt. air or vacuum cl eaner.
Check that the air in- Visual ly check the position Rermove the foreign matter.
take portion of the of the foreign matter or .
3 |motor cooling fan is conponents. g;%ﬂ?ﬁet T:% pgﬁ'etn'tgn of the
clogged with foreign mp :
matter or machine com
ponent s.
The notor is overloaded. Check the load of the notor Review the cutting condition
using a load meter or the and tool .
| oad display in the status
; : Decreas the frequency of the
4 c11| Slplla;y mode  (see Section start and stop operations.
Check that the motor is fre-
quently started and stopped.
The motor built-in After stopping the notor and Shortcircuit oHsl and OHS2
thermal protector is turning the cooling fan to of CON2 on the anplifier
def ecti ve. fully cool the motor, check side as a tenporary repair
that the notor leads oHSl and | and continue the operation.
5 QHS2 is shortcircuited. (See Appendi xes |-4 and 1-5)
(When they are shortcircuited At a convenient tine. re-
the thermal protector is pl ace the motor with a new
normal .) one
The follow ng cable con- Check the wire breakage or Repl ace the signal cable
nections are defective. connector inperfect contact with a new one.
Mtor  Amplifier using a circuit tester. Repair the connector's
6 si de si de i mperfect contact or re-

OHS1 - CON2 pin 3
OHS2 - CON2 pin 2

pl ace the connector with a
new one.
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(23) Al arm No.52(op) Over Droop

[This alarm occurs when the position error
becones too large in synchronous tapping node

(for 8 rotations against

the reference value.)]

1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

Sy
L)

I g
e

I
L

.
)

Item Cause

Check

Renmedy

{ | Wwhich is set fromthe
anplifier is not cor-
rectly set.

The paraneter #03 (PLG) |o

Check the paraneter being set
by referencing Reference
1.2.2(2).

Correctly set the paraneter
val ue.

) par amet er

amplifier;
NC) are not
set.

ORS2 (430 for
#16 (PR) for
correctly

The bits 8 and E of the |o

Check the paraneter being set
by referencing Reference
1.2.2 (2) and 1.2.3(3).

Correctly set the parameter
val ues.

is defective.

The orientation encoder |o

In the same manner as the

al arm No.21(NS2), check the
signal waveformfromthe en-
coder.

Repl ace the encoder with a
new one.

constant is small.

The reference tine o

Measure the acceleration time
using a stop watch or observe
the speed signal termnals
SMO and OM using an oscillo-
scope and check that the
acceleration tine is shorter
than the reference constant

tine.
(See Appendixes 1-4 and |-5.)

Increas the value of the
accel eration time constant
parameter CSN (anplifier
paraneter #33 or para-
meter #19(PR)).

(24) Alarm No.56 (0Aa) Other Axis Fault
i U
U ) |
Item Cause Check Renmedy
{ | The servo axis alarm o Check that the servo axis o Renove the cause of the
occurs. al arm occurs. servo axis alarm

The cable CAML1 which o
) is linked with the NC
through the bus is

def ecti ve.

Repl ace the cable CAML1 and
check that the equi pnent cor-~
rectly works.

(See Appendi x 3(2).)

o

Repl ace the cable CAML1 with
the new one.

e

The connectors (CN1a and

CN1B) on the printed

3 circuit board SF-TL card
are not correctly con-

nected.

Visual ly check the follow ng
connect 1 ons.
CNlAa - CAML1 cable ]
CN1B - termnation resistor

Check that the connector
screws are |oosen.

Correctly connect the CAML1
cable and termination resis-
tor in place.

Tighten the connector screws

The termnation resistor

is defective.

°

Repl ace the ternmination
resistor which is connected
to the connector cN1B and
check that the equi pment cor-
rectly works.

(See Appendix 3(2).)

Repl ace the ternination
resistor with a new one.
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(25) Alarm No.57(OPE) Option Card Error

1l Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

= =11

Al

\__/
-
-y,
-

-
L

\__J
Y

|
_

Item

Cause

Check

Renmedy

The option card does
not conformwith the
speci fication.

o Check that the order

|ist

conforms with the option card

namne.

o Check the specification.
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1 Troubl eshooting

1.3 Checking method and

remedy of trouble
classification B
1.3.4 The notor does not rotate.
Item Cause Check Remedy

Troubl e analysis

When a rotation command is
issued, an alarmis indicated
on the display on the spindle
amplifier printed circuit
board (SF-CA card).

o Review the cause and take a
proper action by referencing
Section 1.3.3.

When no al arm occurs:

o Goto the Item2 or later.

The control signal cable
or power cable is in-
correctly connected or
i's broken.

Check that the cables are
correctly connected and
they are not broken.

o Correctly connect them

o Repl ace the broken cable
with a new one.

The input power voltage
is abnornal.

Measure the voltages at the
input termnals , X2, and
X3 of the anplifier using a
circuit tester.
(See Table 1.3.)

o

I mprove the power condition
so that the input power
voltage is in the allowable
range.

The control power supply
(SF-PWnodule) is defec-
tive.

Measure all the DC out put
vol t ages of the SF-PW nodul e
using a circuit tester.

(See Appendix 6(4).)

o Replace the control
supply ( SF-PW nodul e
a new one.
(See Section 2.4.1.)

ower
with

The printed circuit
board SF-CA card is
def ecti ve.

Set the anplifier parameterer
as follows, input a reference

LIS e

spee open | oop state
to cause the notor to rotate,
and check that a reference
sine wave occurs on the

osci | | oscope.

Between
CH23 - AGA U

Between

CH14 - AGA l\‘f“

(See Appen—)
dix 9(1).

o Replace the printed circuit
board SF-CA card with a new
one.

(See Section 2.4.4.)

The external energency
stop signal or reset
signal is input.

Check that the bit 2
(energency stop) of the
external signal is turned on
or the portion between CONL
pins No.47 and No. 48 (ener-
gency stop) or portion bet-
ween pins No.19 and No. 20
(alarm reset) is turned on.

o Correctly connect the exter-

nal signal cable.

(NOte)

The parameter 00 becomes valid just after it is set to 1.

Since the paraneter is

cleared when the power is turned off or the equipnent is reset, just after 1 is set,
i nput the speed reference and start command.
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1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

Item

Cause

Check

Renmedy

The piNl1l and PIN2 of the
printed circuit board
SF-CA card are incor-
rectly set.

o Check that the contro

ower
(SF-PW rmodul e) is nornal and
the anplifier display (LED)
does not indicate any nes-
sage

o Check how the PIN1 and PIN2
are set.

(See Reference 1.1.1(4).)

o Correctly set the PIN1 and
PIN2 on the SF-CA card
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1.3.5 The nptor

does

not rotate at

1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

a speed being specified

Item

Cause

Check

Renmedy

The phase sequence of
the wires u, V, and W
of the mJtor are not
mat ched with that of
the anplifier.

Increas the value of the
speed reference and check
that the notor rotates only
at a | ow speed.

°

Mat ch the phase sequence of
the motor with that of the
anplifier.

The out FUt vol tage of
the amplifier is un-
bal ance.

o

Measure the voltage between
any two points of the wires
U V, and Wof the anplifier
using a circuit tester.

Check the cause of the un-
bal anced out put vol tage and
i mprove the power condition.

The three phases of the
i nput power voltage are
unbal ance.

°

Measure the voltage between
any two points of the ampli-
fier input termnals X, X2

and X3 using a circuit tester|.

o

Check the cause of the un-
bal anced input power voltage
and inprove the power condi-
tion.

The external speed o Increase the value of the o Correctly set the value of
reference is incorrect. speed reference and check the external speed refer-
4 that the notor speed pro- ence.
portionall i ncrease.
(Bet ween 6 and AGA of
SF- CA card)
The notor built-in en- |o Check the signal waveformby [. See the alarm No.23 (0SE).
; coder is defective. r(gfsgr)enm ng the alarm No.23 o Repl ace the encoder or the

printed circuit board with
a new one.

The parameter of the
not or maxi num speed i s
set to a |ow val ue.

o Conpare the reference speed
with the foll owi ng maxi mum

speed being set.
o Anplifier parameter: X31 (TSP.

o NC paraneter: #17 (TSP)
9" CRT screen

NC paraneter: X49 (TSP)
14" CRT screen

(See References 1.2.2(2) and
1.2.3(3).)

Correctly set the parameter
val ue.

The not or

is overl oaded.

o Check the |oad using a |oad
neter or the load display in
the status display node
(see Section 1.1.1).

Revi ew the cutting condition
and tool.

The override command is
i nput .

o Check the override command
using the speed display in

the status display node of
the amplifier (see Section
1.1.1).

Turn off the override com-
mand.
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1.3.6 The notor

vi brates and

(Note) To distinguish between a fault of the nmechanical

following procedure.
(i) Rotate the motor at a high speed and press the pushbutton swtch

pPBl (see Apﬁ

rotate in t

(i)

endi x 6(1)) on the SF-CA card to cause the notor
e free run state.
In the free run state,

is getting noisier

1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

during rotations.

portion including the
notor and that of the anplifier including the speed reference,

t ake the

to

when the vibration and noi se becone snaller

than the normal operation of the notor, it is supposed that the
nmechani cal portion is nornal.
Item Cause Check Remedy

The notion bal ance of
the machine is bad.

°

Rotate the motor at a high
speed, cause the motor to
rotate in the free run state,
and check that the nechani cal
portion including the notor
I's bad.

Renove the coupling between
the motor and nachi ne,
separately rotate the notor,
and check the nechani cal
portion is bad.

» Inprove the notion bal ance
of the rotation portion of
the nmachi ne.

The notion bal ance of
the motor is bad.

Check that the notor signi-
ficantly vibrates and gener-
ates noise in the Item1
above.

o Replace the notor with a new
one.

The nounting screws
whi ch fasten the notor
to the machine are

| oosen.

°

Check that the screws
(flange portion or |eg)
fasten the notor to the
machi ne are | oosen in the
Item 1 above.

whi ch

o Securely tighten the screws.

The reference sine wave-
forms of the control
circuit are disordered.

Cbserve that the waveforms
are balanced at the following
check ternminals on the
printed circuit board SF-CA
card using an oscilloscope.

. Between CH14 - CHY9 (AGA):

Phase V

. Bet ween CH15 - CH9: Phase W
. Between CH23 - CH9: Phase U

(See Appendi xes 6(1) and
9(1).)

o Replase the printed circuit
board SF-CA card with a new
one.

(See Section 2.4.4.)

The insulation resist-
ance of the anplifier is
degr aded.

Renove the wires of the
phases RS, and T of the
mFut power and measure the
following portions using a
500 V megger. )
(However, the wires which are
connected to the ground (E)
termnal should be renoved.)

(a) Between main circuit -
ground (The main circuit
consists of each term nal
of X, x2, x3, u, v, W
MS1l, and MS2.)

o Check the portions whose
insulation is degraded and
clean and/or dry themto
restore the good insulation.

o If it is difficult to re-
store the good insul ation,
replace the printed circuit
board or the entire ampli-
fier with a new one.

Continued on the next page.




1 Troubl eshooti ng

1.3 Checking nethod and
remedy of trouble
classification B

Item

Cause

Check

Remedy

(b) Between control circuit

comon - ground (The
control circuit common is
the oM term nal of the
termnal board TBL on the
SF-CA card.)

(c) Between main circuit =

control circuit common
(between each term nal of
the main circuit and OM
terninal)

(Note) The insulation resist-

ance shoul d be 20M2 or
nor e.

(See Appendixes |-1 and 6(1).)
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1.3.7 The notor

over shoot s

in speed or

1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

hunt s.

Item

Cause

Check

Renmedy

The speed |oop gain
paraneter is incorrectly
set.

o Check that the speed |oop
proportional gain (vkp) and
speed loop differentiation
gai n (VKI) are set to 63 and

60 as their standard values,
respectively.

o Amplifier paraneter No:
#36 and X37.

oNC paraneter: #22(PR),¥23(PR)
... 9" CRT screen
NC paraneter: #54(PR), #55(PR)
... 14" CRT screen
(see References 1.2.2 and
1.2.3.)

o Set both the paraneter
values to the standard
val ues.

The speed loop gain is
too high.

o Set the paraneters VKP and
VKI to | ow val ues and check
that the notor does not hunt
or overshoot.

o For the anplifier paraneters:
see Reference 1.2.2(2).

o For the NC paraneters,
Reference 1.2.3(3).

see

o Set both the parameters so
that they are nearly the
sane | ow val ues.
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1.3.8 The cutting

force degrades

1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

Item Cause Check Renmedy
1 The ROM No. is in- o Check the ROM No. using o Replace the ROMwith a
correct. Appendi x 11 Table 1.1. correct one
The torque limt com- o Check that CON1 pin No.5 o Turn off the limt conmand
mand is issued. (TL1) Or No.21(TL2) iS input Tl and TL2 to,
2 turned on by referencing release the torque limt.
Appendi x |-4 or |-5.
The torque linmt para- o Check the paraneter TLM o Correctly set the paramneter
neter is incorrectly val ue by referencing Refer- val ue
set. ence 1.2.2(2) or 1.2.3(3).
3 o Amplifier parameter No.#35.
o NC paraneter: #21 (PR)
9" CRT screen
NC paraneter: #53 (PR)
14" CRT screen
4 | The belt is |oosen. o Check the tension of the o Correctly put on the belt.

bel t.
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1.3.9 The orientation of

| 1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

the spindle is not correct.
(a) The orientation speed is not obtained.
I tem Cause Check Renmedy

The orientation command [ o On the NC spindl e screen, o Check the signal which is

is not issued. check that the control input sent fromthe operation
L bit 6 of ALM/DGN3 (see panel to the NC
Section 1.1.2) is not set to
"1“.

o On the spindle anplifier dis-[o Since the cable is defec-
play, check that the external tive, replace it with a new
signal 1 (CTM1) bit 6 (see one.
nsizgtlon 1.1.1) is not set to @ In case of analog

. connection:
Connection cable to CON1
® In case of bus con-
1 nection:
Connection cable to CN1A
(CAM11)

(See Appendixes 1 and 2)

o Since the printed circuit
board is defective, replace
it with a new one.

@® In case of analog con-
nection:
SF-CA card

@ In case of SF-CA card:
SF-TL card or SF-CA card
(See the note of the
Item 2 and Section 2.4)




1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

(b) The notor rotates at the orientation speed but does not stop.

Item

Cause

Check

Renedy

The detector (magne-
sensor or encoder) is
defective.

o Rotate the notor

@ In case of

@ In case of encoder:

(Not e)

in the man-
ner that it does not per-
formthe orientation and
check that the position feed-
back signal is normal.

magnesensor :
(On the SF-OR or SF-TL card)

. Wavef or m bet-

ween CH4 and -
OM (forward : H~81
rotation) ; _i:;;f

Vaveform bet '/

ween CH5 and, -« 07
OM (forward | 5

rotation) N

. Check that the above wave-
fornms are nornal.

(SF-OR or SF-TL card)

. Waveform bet-
ween CH1 and l
oM

. Wavef or m bet-

CH2 and
o |- L

. Wavef orm bet -
ween CH3 and QM

Check that the above wave-
fornms are nornal.

The OM termnal is
| ocated on the SF-CA card

©

o If it

Readj ust the related cont-
rols by referencing the
description of the orienta-
tion control circuit
(Section 3).

. is inmpossible to re-
adj ust the controls, replace
the detector with a new one.

term nal board (lower right
portion).
See Appendi x 6(1}.)
See the note of the alarm
No.21, Section 3.5, and
Appendi x 9(2) (3).)
The following printed In the sane manner as the o Readjust the related cont-

circuit board I's defec-
tive.

@® In case of anal og
l'i nka%a_\;
SF- card or SF-
CA card.

® In case of bus
I'i nkage:
SF-TL card or SF-
CA card

on the SF-COR card or

Item 1 above, check the wave-
fornms at the check termnals
SF-TL
card.

rols by referencing the des-
cription of the orientation
control circuit (Section 3).

If it is inpossible to re-
adj ust the controls, replace
the printed circuit board
with a new one.

(See Sections 2.4.2 and
2.4.3.)

Continued on the next page.




1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

Item

Cause

Check

Remedy

In the orientation
operation using an
encoder, 5 V power is
not supplied to the
encoder .

o Di sconnect the connector CONE
which is connected to the en-
coder and check that 5v power
is applied between the pin 4

or pin 5 or 6) and pin 20.
See Appendixes -7 and |-8).

o Check the position of the
shortcircuit ring of the pin.

@ In the case that power is
supplied from the spindle
anplifier:

The side A of the PIN 3 is

shortcircuited (on the
SF-OR card).

. The portions 2 and 3 of the
PIN5 are shortcircuited
(on the SF-TL card).

@ In the case that power is
supplied from the NC

. The side B of the PIN 3 is
shortcircuited (on the
SF-OR card).

. The portions 1 and 2 of the
PIN'5 are shortcircuited
(on the SF-TL card).

(See References 1.1.2(1) and
1.1.3(3).)

o Wen 5 V power is applied,
replace the cable which is
connected fromthe CONB to
the orientation encoder wth
a new one.

o When 5 V power is not
applied and when the posi -
tion of the shortcircuit
ring is correct:

@ Replace the control power
SF-PWnodule with a new
one.

(See Section 5.3.1(5).)

Al ternatively, replace the
SF-OR card (or SF-TL card)
with a new one.

@ Check the NC power.
Alternatively, reolace the
SF-OR card (or SF-TL card)
with a new one.

The orientation para-
neter is incorrectly
set.

o Check that the paraneter
(#410SL) which is set from
the spindle anplifier accords
with the orientation type.

1. Encoder
2:  Magnesensor

o Correctly set the paraneter.
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(c) Al though the notor perforns the orientation stop,

1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

the stop state is abnormal.

Item

Cause

Check

Remedy

The orientation control
circuit is abnornally

o In the same manner as the
Item 1 of (b), check that

o Readjust the orientation
control circuit by referenc-

set or defective. the position feedback ing Section 3.
(Note) The fol I owing signal is nornal.
defective situations
1 can be considered.
@ The motor stops with
a hunting.
@ The servo rigidity
is weak.
® The notor over-
shoots in speed.
The detector (magne- o I'n the sane nanner as the o Readjust the spindle orien-
sensor or encoder) is Item 1 of (b) above, check tation control circuit by
def ecti ve. that the position feedback referencing Section 3.
2 signal is normal. o If it is inpossible to re-
adj ust such a circuit,
replace the detector with a
new one.
The following printed o In the sane nanner as the o Readjust the spindle orien-
circuit board is defec- Item 1 of (b) above, check tation control circuit by
tive. that the position feedback referencing Section 3.
@ In case of anal og signal is normal.

|'i nkage:
SF-OR card or
SF-CA card

® In case of bus
|'i nkage:
SF-TL card or
SF-CA card

o If it is inpossible to re-
adj ust such a circuit, re-
BI ace the printed circuit
oard with a new one.

(See Section 2.4.2 and
2.4.3)

The backl ash of the
portion where the en-
coder is mounted is

| arge.

o ln the nultiple point orien-
tation operation, check that
the stop position of the for-
ward orientation differs from
that of the reverse orienta-
tion.

o Set the followng address and
data on the anplifier display
in the status display debug
mode.

(See Reference 1.2.1.)

Check that the display data
of the forward orientation is
the sane as that of the
reverse orientation and there
is no electrical problem An
exanpl e of display data is as
foll ows.

°

Decrease the backlash of the
portion where the encoder is
mount ed.
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1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

Item

Cause

Check

Renmedy

The paranmeter of the
gear ratio is incor-
rectly set.

o Check that the stop situation|. Paraneters relating to gear

depends on the gear being

used

ratio are as follows:
GRAl, GRA2, GRA3, GRA4,

o Check that the servo rigidity GRB1, GRB2, GRB3. GCRB4

is weak.

o NC paraneter: #25(PR)to#32(PR
9" CRT screen
NC paranmeter: #57(PR) to #64(PR
. 14" CRT screen
o Spi ndl e parameter:#39 and #40
(See References 1.2.2 and
1.2.3.)
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1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

1.3.10 The acceleration/deceleration time increases.
Item Cause Check Remedy
The torque linmt command|e. Check that the CONl pin No.5 |[o Turn off the linmt conmmand
1 is issued. (TL1) or No.21(TL2) are input TL1 and TL2 to re-
turned on by referencing |l ease the torque limt.
Appendix |-4 or 1-5
The E2 ROM No. is o Check the E2 ROM No. by o Replace the ROM with a cor-
2 incorrect. referencing Appendix 11 rect one or change the
Table 1.1. rel ated paraneter
The paranmeter (#33CSN) o Check the paraneter by o Correctly change the para-

value is too |arge.

referencing Reference 1.2.2.

met er val ue




1l Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

1.3.11 The speed detection signal, up to speed signal, or zero
speed signal is not issued.
Item Cause Check Remedy
The notor does not ro- o Check that the external In the same manner as Sec-
tate. signal 4 (sts2) bit 2 (SD tion 1.3.4, take the re-
speed detection) or bit 5 qui red count er measur es.

(UTs up to speed) is not
turned on in the diagnosis
node on the status display.
(See Section 1.1.1(2).)

The motor speed does not
accord with that being
speci fi ed.

In the same manner as the
Item 1 above, check the
related signal.

In the same manner as Sec-
tion 1.3.5, take the proper
count er measur es.

The output circuit of
the SF-CA card is defec-
tive.

Check that the external
signal 4 (sTs2) bit 2 (SD
speed detection), bit 5
(UTs up to speed), or bit 4

(zs zero speed) 1s turned on.

Repl ace the SF-CA card with
a new one.
(See Section 2.4.4.)

The cable which is con-
nected to the connector
CON3 is defective.

In the same manner as the
Item 3 above, check that the
external signal 4 bit 2, bit
5, or bit 4 is turned on in
t he di agnosis node of the
status display.

Repl ace the cable with a ner
one.
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1.3.12

The tapping operation cannot

(a) I n case of synchronous tapping:

1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

be correctly perforned.

Item

Cause

Check

Remedy

The paraneter relating
to the synchronous
tapping is incorrectly
set.

o Conpare the follow ng para-
nmeters which are set on the
NC CRT display with the para-

meter list on the machi ne and
check them

. Fundament al specification
par aret er :

.« AXis z specification para-
met er:

. Spindl e paraneters:

(See Reference 1.2.3.)

o Correctly set the parameter
val ues.

The spindle speed is
hi gh.

o Compare the S command of the
machi ning programw th the
speed being set by the
machi ne  manuf acturer.

o Decrease the value of the
S command of the nachini ng
program

The spindle orientation
encoder or printed cir-
cuit board (SF-TL card)
is defective.

o Check that the waveforns at

the check termnals (CH1,
CH2, and CH3) on the SF-TL
card are nornal.

(See the instructions for
checking waveforms_in the
case of encoder @ as des-
cribed in Section 1.3.9(b)
Item1.)

o Repl ace the detector or
printed circuit board wth
a new one.

(See Section 2.4.2 or
2.4.3.)

The cabl e between the
spindle orientation en-
coder and the anplifier
is defective.

o I n the same manner

as the

Item 3 above, check the wave-

forms at the check termnals
(CH1, CH2, and CH3) on the
SF-TL card.

o Replace the cable with a new
one.
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(b) I'n case of un-synchronous tapping:

1 Troubl eshooting

1.3 Checking nethod and
remedy of trouble
classification B

[tem

cause

Check

Remedy

The speed of the spindle
notor deviates for 10
rpmor nore.

o Change the parameter value
of the anplifier for the
open loop state, input the
speed reference and start
command, rotate the notor
at a |ow speed, and check
the signal of the motor
built-1n encoder (in the
same manner as the check
net hod of the Item 6 of the
al arm No.23(0SE)).

@ When the signal waveform
in the open |loop state
devi at es:

replace the printed cir-
cuit board SF-CA card
with a new one.

@ When the signal waveform
in the open | oop state
does not deviate, in ac-
cordance with the Itens 6,
7, and 8 of the alarm
No. 23 (0sE), (i) adj ust
the variable resistor in
the notor built-in encoder
and (ii) replace the
printed circuit board or
sensor with a new one.

The up to speed signal
or zero speed signal is
not issued.

o Check the external signal in
the status display diagnosis
node by referencing Section
1.3.11.

o Take proper countermeasures
by referencing Section
1.3.11

The orientation encoder
of the spindle is defec-
tive.

o I n the same manner as the
Iltem 1 of the alarm No.21
(Ns2), check the signal wave-
form

o Repl ace the encoder with a
new one and check that the

equi prent  correctl wor ks.
(%eepAppendix 7.) Y

o Repl ace the encoder with the
new one.
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1.3.13

The threadi ng operation cannot

1 Troubleshooting

1.3 Checking method and
remedy of trouble
classification B

be correctly perforned.

Item

Cause

Check

Remedy

The orientation encoder
of the spindle or the
printed circuit board
(SF-TL card or SF-OR
card) is defective.

In the sane manner as the
Item 3 of Section 1.3.12(a),
check that the wavefornms at
the check termnals (CHl,
CH2, and cH3) on the SF-TL
calrd or SF-OR card are nor-
mal .

s Replace the detector or
printed circuit board with
a new one.
(See Section 2.4.2 or
2.4.3.)

The cabl e between the
orientation encoder of

as the
check the wave-

In the sane manner
Item 1 above,

o Replace the cable with a
new one.

2 the spindle and the forms at the check terninals
anplifier is defective. on the SF-TL card or SF-OR
card.
The speed of the spindle|s In the sane nanner as the o I'n the same manner as the

mot or
rpm or

deviates for 10
nore.

step 1 of Section 2.3.12(b),
check the signal of the
nmotor built-in encoder.

Item 1 of Section 2.3.12(b),

@ replace the printed cir-
cuit board SF-CA card
with a new one or

@ replace the motor built-in
encoder with a new one.
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2.

) Checking and
replacing parts

Checking and replacing parts

When replacing (i) the entire anplifier or (ii) printed cir-
cuit board SF-CA card (see Section 2.4.4), perform the itens
in the note.

Renove the E2PROM (ROM3) on the SF-CA card (see
Appendi x 6(1)) from the old card and nount it on the
new card in the follow ng nmanner.

How to replace the E2PROM:

(1) Using the ROM extractor listed in Table 1.1(c¢c) of
Appendi x 12, "Maintenance instrunments", renove the
E2PROM from the new anplifier (or SF-CA card) and store
it.

(2) Then, renmove the E2PROM from the old anplifier (or SF-
CA card) and nount it on the new anplifier (or SF-CA
card).

(3) Last, nmount the E2PROM which was extracted from the new
amplifier (or SF-CA card) on the old amplifier (or SF-
CA card).

How to extract E?PROM:

@ Wden the arms of the
ROM extractor in the

S, arrow direction as shown
Hook , in the left-hand figure
R E*PROM and insert both the hooks
s under the ROM
A @ Narrow the width of the
L arms, place them on both
— - the ends of the ROM

and gradually extract

the ROM extractor in the
straight direction per-
pendicular to the printed
circuit board (w thout

swinging it horizontally
and vertically).

/ ROM extract or
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How to insert E2PROM:

00000000000 OQ

Checking and
replacing parts

Replacing

2.1 fuse

@ Lightly insert one side

of the pins of the E2PROM
into the socket.

Notch — - -socket () Push and insert the other
AN side pins into the socket.

White .~ Pin hole .

line 000000000000 After checking that all

The sections that

the pins of the E2PROM
are conpletely inserted
into the socket holes,
equal ly push the top side
of the E2PROM.

foll ow describe how to replace the fuses,

thermal protectors, anplifier cooling fan, printed circuit
boards, and motor cooling fan and how to check the transistor
nodul e and di ode stack.

2.1 Replacing fuses

2.

2.

2

3

By referencing Appendix 5, open the hinge panel which

houses the printed circuit board SF-CA card, nanually re-
nmove white fuses (Fl, F2, and F3) which are inserted into
the control circuit filter (FIL1l) on the snmall panel, and

repl ace them with new ones.

Repl acing thermal protectors

By referencing Appendixes 5(1) to (4), unsolder the two
| eads which are soldered, |oosen the nounting screws, and
replace the thermal protectors with new ones.

THS1 . . . Fixed on the snall

panel with screws.

THS2 . . . Fixed on the heat radiation fin wth screws.

Repl acing anplifier cooling fan

By referencing Appendix 5(1) to (4), renove parts which
fasten the cooling fan on the bottom plate in the follow

i ng manner.
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Checki ng and

replacing parts
Repl acl ng
fuse

2.1

(i) Renobve the leads for the cooling fan from the termi-
nals RO and SO on the ternminal block TB1l1.

(ii) Loosen the nmounting screws on the terminal block TBll
and renove the ternminal plate from the bottom plate.

(iii) Loosen the nounting screws of the cenent resistor RO
(1 or 2 pieces) and renove the cenent resistor(s).

(iv) For the anplifier where the electromagnetic relay RAl
is mounted on the bottom plate, |oosen the nounting
screws and renove the electronagnetic relay from the
bottom pl at e.

(v) Extract the base plate where the cooling fan is nounted
fromthe anplifier main unit. (See the follow ng
figure.)

Term nal bl ock fixing
screw hol e

Protection_bush ff / h
N il d )

d

® ® @]
Q \ Cooling fan
fixing screw

| O
‘_—/ \
Cooling fan The side where the cooling fan

name plate is not stuck.

(vi) Extract the leads from the protection bush hole.
(vil) Loosen the cooling fan mounting screws and replace
the cooling fan with a new one.
(Note) Wien nounting the cooling fan, the side where
the cooling fan nanme plate is not stuck is
| ocated as shown in the figure.



Checki ng and

replacing parts
Repl acing printed
circuit board

(viii) When assenbling the anplifier cooling fan, perform
the reverse procedure as the disassenbling procedure.
(Note) After the cooling fan is replaced with the

new one, check that the cooling fan nane plate
is observed from the outside of the anplifier.

2.4 Replacing printed circuit board
2.4.1 Replacing SF-PW nodul e

Bl ack Screw
RCrew
Screw
AL - - e
14 -7 7Y _ S A
SF- PW B Connect or
Pover supply) — (rear side) SF- PW
: D) pg'y/ T (Pover supply)  Screw
=" =" | e V1 - ® °
Cavity+ bo-= bmed b L Cavity o
i ! b 0
\\\ //
SF-CA card ~._ Nail S H nge panel
(Lower) f — []1 { = 0
side

The SF-CA card has

(been renoved. )

(i) By referencing Appendix 2-1 or 2-2, keep the follow
ing connectors and cable connections as they are.

On SF-CA card . . . . . CON1l, CON2, CON3, TB2
Oh SF-ORcard . . . . . CON4, CONB, CONAA CONC
(On SF-OR10 card)

O, on SF-TL card . . . CN1B, CONB, CONAA

(ii) By referencing Appendix 5, open the hinge panel and
renove the leads from the following three termnals
on the terminal board TB1l.

RO, SO. . . .. VWhite | eads (Renove either of them)
E ..o, G een |ead
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Checking and
replacing parts

Replacing printed
circuit board

(iii) Renove the five nails on the SF-CA card (left figure)
and | oosen the two screws.

(iv) Raise and renopve the SF-CA card from the hinge panel.
Last, insert your fingers into the cavities (2 posi-
tions) on the hinge panel and renove the entire SF-CA
card from the hinge panel.

(v) By referencing the right figure, |oosen the four
screws which fasten the SF-PW (power supply) and
remove it.

(vi) After replacing the SF-PW (power supply) nodule, as-
senble the parts in the reverse order of the dis-
assenbl i ng procedure.

(Note) Wen rnounting the SF-CA card, push the connec-
tor by your fingers from the front side of the
card so that the connector on the rear side of
the SF-CA card is securely connected to the
SF- CA card.

2.4.2 Replacing SF-OR or SF-OR10 card

Connector (Rear side)

Screw
| SCrew

® ® &

(i) By referencing Appendix 2-1 or 2-2, renove the con-
nectors (CON4, CONB, CONAA, and CONC).

(ii) Loosen the five screws and renove the SF-OR (or SF-
OR10) card.
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2 Checking and
replacing parts

Replacing printed

2.4 circuit board

(iii) After replacing the SF-OR (or SF-OR10) card, assenble
the parts being disassenbled in the reverse procedure
as the assenbling procedure.

(Note) Wen rnounting the card, by pushing the connec-
tor (rear side) from the front side with your
fingers and check that the connector is securely
connected to the card.

2.4.3 Replacing SF-TL card

Ooﬁnector (Rear side)

///
Termi nation ® % ®
resistor-y) b
S Screw
~N ]
® ® €3

(i) By referencing Appendix 2-3, renmove the connectors
(CN1A, CONB, CONAA) and termination resistor (CN1B).
(ii) Loosen the five screws and renove the SF-TL card.
(iii) After the SF-TL card is replaced, assenble the parts
bei ng disassenbled in the reverse order of the
assenbl i ng procedure.
(Note) Wen rnounting the card, by pushing the connec-
tor (rear side) from the front side with your

fingers and check that the connector is securely
connected to the card.
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5 Checking and
replacing parts

Replacing printed
circuit board

2.4.4 Replacing SF-CA card

Screw
SF- PW Connector (Rear side)
(Power supply)
® &
R S A I S )
Cavity+ -|- Cavity
0 N
SF-CA card Nai |
(Lower) U — U
side

(i) By referencing Appendixes 2-1 to 2-3, renove the
following option card from the SF- CA card.
SF-OR card or SF-OR10 card or SF-TL card

(ii) Renpve the connectors (CON1, CON2, and CON3) on the SF-
CA card and the connections on the terminal block TB2.

(iii) Renobve the five nails on the SF-CA card and | oosen
the two screws.

(iv) Raise the SF-CA card from the |ower side and
it from the hinge panel.

renove

Last, insert your fingers into the hinge panel cavi-
ties (2 positions) and renove the entire SF-CA card
from the hinge panel.

(v) After the SF-CA card is replaced, assenble the parts
bei ng disassenbled in the reverse order of
bling procedure.

(Note) When nounting the card, by pushing the connec-
tor (rear side) fromthe front side with your

fingers and check that the connector is securely
connected to the card.

(vi) Adjust the offset
met er .

the assem

vol unme vR2 and VR3 using A DC volt-



2 Checking and
replacing parts
Checking transis-

2.5 tor module
Vol unme No. Descri ption Check pin AglaPit ment
U phase current feedback _
VR2 zero adj ust nent CHA40-0M +5 mvV or
V phase current feedback _ l'ess
VR3 zero adj ust nent CHA41-0M

(Note) Wien replacing the SF-CA card, first renove the
E2ROM from the old card and then nmount it on the
new card.

2.5 Checking transistor nmodule (This method is the same both
in the power side and regeneration side.)

(a) 75 A or less (b) 100 A or nore
61 |©
k1] o @i =
®) ® ® [©
- '_’O/ Cl b2 C2 ¥ [eRR! L6<]> £ o ? B
a2 |© k1 O o =

(Note) The following figure shows the relationship between
the termnal synbols and circuit diagram of the
above transistor nodul e.

Cl
o

G1 O—Z———- 0 (B1’
C2E]

G2 —————-0 (B2)

N O O
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2 Checking and
replacing parts

Checking transis-
tor module

2.5

(i) On the termnal block TB3, renove the wires U, V,
and Wwhich are connected to the notor.

(ii) In the same manner as Section 2.4.4, to open CON10l
to 103, renove the SF-CA card from the hinge panel.

(iii) I'n accordance with the following criteria, check the
electric continuity of each termnal and deternine
whether the transistor nodule is good or bad.

(Note) Even if part of the transistor nodule is defec-
tive, replace the entire anplifier with a new
one. In addition, if the transistor nodule
should be replaced, to prevent the transistors
from being damaged by your static electricity,

ground yourself and replace it by referencing
Section 2.7.
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5 Checking and
replacing parts
2.5 Checking transis-
7 tor module
Criterion |ist
(when x 10 & range of the circuit tester is used)
Termnal to be Crcult tester
checked ter m nal XK NO_ goo.d
Bet ween Cl :@® term nal Several 109 ?Egrewlmr?gl ted,
a and C2El Cl :® termnal Indefinite Sg\%:acl' rcl:(%tgd,
Bet ween Cl :@® term nal Indefinite 5’233 g: ri%'otgd’
a and Gl Cl :® termnal Indefinite ggsretr g: riglot Sd’
Bet ween Gl :@ termnal Several 1000 isﬁ\ég][ ?Ini tlgo fy
6L oand C2EL [ . terminal | Indefinite | Shortcircuited
. - Shortcircuited,
Bet ween G2El: @ ternmnal Several 10Q i ndefinite
C2El and E2 G2El: © term nal Indefinite ggsretr g: rcl%lotgd,
. . _ Shortcircuited,
Bet ween C2El: @ term nal Indefinite several_ 100 ¢
C2E1 and & C2El: © termnal Indefinite ?283;; rigbtgd’
Bet ween G :@ termnal Several 1009 ?Egreg‘fln:tcgl ted,
& and E2 G2 :@ ternmnnal I ndefinite SQ\%:;I' rcl:(%tgezd,
. . — Shortcircuited,
Bet ween Bl :@® termnal Indefinite several_ 1OQ a
Bl and C Bl :© term nal Several 109 Isﬂgrefclc'mr?g' ted,
Bet ween B2 : @ termnal I ndefinite ?283;; ri(%t Sd’
B2 and C2E1 B2 :(® term nal Several_10Q ?23;&?%??glte¢
(Not e) @ termnal: Red lead of circuit tester
© termnal: Black lead of circuit tester
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Checking and
replacing parts

Checking diode

2.6 stack
2.6 Checking diode stack
(b) PD t
(a) PT type ype Copperbar
/
CND P '/ ,
- + @ ||\ || \e
- = 4 =
® || ® EhinicniNiEco] |
e < (@1 ® '/ ]
) Treie:
U212
TR tS 1 ()1 C)] C)l
@\ | LB\ L/
R (5 ST

(Note) The following figures show the relationship bet-
ween the terminal synbols and circuit diagram of
t he above diode stack.

%
:

(i) Renove the leads which are connected to the termi-

nals P and N.

(ii) Check the electric continuity of each two term nals
in accordance with the criterion list and check that
the di ode stack is good or no good.

(First, check the electric continuity between P and
N.)



(Note) Even if part
replace the entire anmplifier

it

of

referencing Section 2.7,

t he di ode stack

Checking and
replacing parts

2.6

Checking diode
stack

replace it

is necessary to replace the diode stack,

is defective,
with a new one.

by

with a new one.

Criterion Iist
(when x 10 & range of the circuit tester is used)
| Termnal to be Circ_uit tester oK No good
checked t er mi nal
Bot ween P : ® terminal I ndefinite Shortcireul ted,
P and R P : © terminal Several 108 Isﬂggcf'mrfg' ted,
Bet ween P @ terminal Indefinite ggs;tr g: rClL:)iOthd’
Pand S P :©® terminal Several 100 Shortqi r.cui ted,
indefinite
Bet ween P :® terminal Indefinite ggs;tr g: rclu(jotf(lad,
Pand T P :® terminal Several 10& iSﬂg;H:inir;:gited,
Bet ween N :® terminal Several 100 iSEg[atfciinrictLéited,
N and R N :© terminal | Indefinite | Shortcircuited,
Bet ween N : @ terminal Several 109 Isﬂggcf'mrfg' ted,
N and S N : © terminal Indefinite ggs;tr g: rcluoiothd,
Bet ween N : @ terminal Several 100 Isﬂgggf'mrfg' ted,
Nand T N : © terminal Indefinite fg?,;trgf i%iotged’
Bet ween P :® termnal I ndefinite ggs;tr g: r(i%iot@ed’
Pand N P :@ termnal Several 100% iSﬂg;H:inir;:gited,
(Not e) @ termnal: Red lead of circuit tester
® termnal: Black lead of circuit tester
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Checking and
replacing parts

Replacing transistor
2.7 module and diode
stack

Repl acing transistor nodule and diode stack

(i) Disconnect the |eads which are connected to the
transistor nmodule or stack and renove them from the
heat radiation fin.

(Note) Since part of the termnals G and E of the
transistor nodule is of the insert type, when
renoving them take care of it.

(ii) Equally apply silicone grease on the rear side of
the nodul e or stack. o
(iii) At the specified tightening torque (see the follow ng
table), nount the devices in the same direction as
the old ones and then connect the |eads.
(Note) Put on the tube on the termnal G of the tran-
sis tor nodul e.

Ti ghtening torque table

Maxi mum Recomended
Model Screw size| tightening| tightening
t or que torque (kg-cm)
PT768 (g-cn)
Di ode PD608 Mb x 0.8 20 17 + 2
PD1008
Tran-| UM75CDY-10
sis- | UM100CDPY-10 Mo x 0.8 20 17 + 2
tor | ymis0cDY-10

(Not e) Since the diodes and transistors used in the
equi pment conform with the detail specific-
ations, they which are replaced or prepared
for spares should be purchased from Mtsu-
bi shi .
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2 Checking and
replacing parts
Replacing motor
2.8 .
cooling

2.8 Replacing notor cooling

(a) In the case of 132
frames or |ess

(1) Renove the hex socket
bolts which fasten the
finger guard.

(2) Renove the P flat head
screw which is | ocated
at the center of the
cooling fan and only
the fan can be dis-
nmount ed.

(3) Cut the four |eads of
the cooling fan which
are connected in the
term nal box. Renove
the P flat head screw
whi ch fastens the fan
not or mai n body and
the fan notor nmain
unit can be dis-
mounted fromthe fan
case.
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(4) Assenble the parts iu
the reverse order of
t he di sassenbling pro-
cedures (1) to (3).

(b) In the case of 160
frames or nore:

(1) Renove the three hex.
socket bolts which
fasten the fan case
and pull the fan case
in the rear direction
and the fan case with
the cooling fan can
be di snmount ed.

(2) Renopve the hex.
socket bolts which
fasten the finger
guar d.
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Checking and
replacing parts

2.8

Replacing motor
cooling




> Checking and
replacing parts
Replacing motor
2.8 .
cooling

(3) Cut the three |eads of
the cooling fan which
are connected in the
term nal box. Renove
the P flat head screw
whi ch fastens the
cooling fan from the
i nside of the fan case
and the cool fan can
be di snounted from the
fan case.

(4) Assenble the parts in
the reverse order of
the disassembling pro-
cedures (1) to (3).

Finger

Cooling
guard

fan
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Adj usting and

repl aci ng notor

(i) Observe the waveforns at

A and B at
cuit

Checking and
replacing parts
Adjusting and re-

2.9 placing motor built-
in encoder

built-in encoder

the sane tine for

2.9.1 Adjusting printed circuit board
Motor built-in
encoder Printed circuit board
/ in motor term nal box
Sensor
Gap i 4
4 ! T VR o
! @, ©@ .
Sensor O O
mounting VR4 -]
Detection table VR? @ .
gear T ETITY - //l' 1
4 O M PB  PA  PGA )&
\ (Signal GROUND)

phases

the check pins on the above printed cir-

board using an oscill oscope.

Phase A out put

Phase B out put

(ii)

Rot ate the notor

so that the waveform can
adjust the follow ng four
ing output waveforns can
Vol Adj ust nent
ol umes function
Zero level adjust-
VR1 nent of phase A
Anmpl i tude adj ust-
VR2 nent of phase A
Zero level adjust-
VR3 nment of phase B
Anmpl i tude adj ust-
VR4 nent of ohase B
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Bet ween PA and PGA
Bet ween PB and PGA

in the forward direction (counter-
cl ockwi se viewed from the shaft

end) at a | ow speed
be easily observed and
volumes until the follow

be observed.

}Arr'pl itude(V)

1. 45

~1.50

= 1.45

~ 1.5

Phaée A

Phase B



Checking and
replacin g parts
Adjusting and re-
2.9 placing motor built-
in encoder

2

(iii) Rotate the notor in the reverse direction (clockw se)
and check that the followi ng waveforns can be observed
at the nearly sanme speed as (ii) above.

Amplitude (V)

Approx.
1.3

]

Approx.
1.7

Phase B Phase A

(iv) Press the pushbutton switch PBl (see Reference 1.1(2)
and Appendix 6(1)) to reset the equipnent to the
cl osed | oop. Rotate the notor at the maxi num speed
and check that the anplitudes of the signal outputs
for the forward rotation and reverse rotation are
+ 0.8 V or nore.

(v) Check that the notor speed is the mddle speed of
t he base speed (approx. 1500 rpm) and the envel opes
of the signal waveforns of the phases A and B are
0.3 V or |ess.

The following figure exenplifies a waveform of phase
A

Amplitude (V)

Approx.
1.5

Approx.
1.5
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Checki ng and

2 replacing parts

Adj usting and re-
2.9 placing notor built.
i n_encoder

(vi) Rotate the nmotor froma |ow speed to the maxi num
speed and check that it does not generate noise both
in the forward rotation and reverse rotation.

(Note 1)

(Note 2)

If the printed circuit board is defective

If the items for (ii) to (vi) cannot be
adjusted on the printed circuit board which is
mounted on the motor, replace the board with a
new one and try to adjust the sane itens.

If the gap between the sensor in the notor and
the detection gear is incorrect:

By referencing Section 4.2, replace the set of
sensor and printed circuit board with new ones
and try to readjust the itens (ii) to (vi)
agai n.
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2.9.2

(1)

(2)

(3)

(4)

Repl aci ng encoder

Renove the connector
t he sensor from the
printed circuit board
in the term nal box.

Renove the three hex.
socket bolts which

fasten the fan case

and pull the fan case
in the rear direction.
At the tine, the fan
case with the cooling
fan can be di snmount ed.

Renove the two P fl at
head screws which
fasten the sensor fi x-
ing plate to disnpunt
the nmounting plate

with the sensor. At
the tine, take care
not to collide the

sensor with the
detection gear.

To adjust the sensor
position, |oosen the
sensor nounting screw
whil e the sensor
nmounting plate is
fastened and adj ust
the gap between the
detection gear and
the sensor using a
t hi ckness gauge (the
gap is marked on the
sensor nounting
pl ate). At the tine,
check that the sen-
sor's match nmark
(mar ki ng-off |ines)
mat ches that of the
nmounting plate and
tighten the sensor
nounting screws.
(See the right-hand
figure.)

and

of

printed circuit

Sensor

Thickness
gauge
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Sensor nount -
ing screw

Checking and
replacing parts
Adjusting and re-
2.9 palcing motor built-
in encoder

2

boar d

Mounting plate
nmounting screw

Sensor
ing plate

Detection gear

Match the match nmarks
('mar ki ng- of f

l'i nes)

nount -




5 Checki ng and
replacing parts
Adj usting and re-

2.9 placing notor built-
in_ encoder

(5) Apply screw lock paint on the sensor

nounting screws and
pl ate nounting screws.

(6) When assenbling the fan case,

fully extend the sensor
into the ternminal

| eads
box to prevent

them from getting caught.

- 78 —




3.

Spindle orientation
control circuit

Spindle orientation control circuit

This chapter describes the nmintenance, installation, and
adj ustnment procedures for the electric orientation (fixed

position stop) function which is provided to the spindle of
an NC nmchi ne.
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Spindle orientation
control circuit

3.1 Structure

3.1 Structure
3.1.1 Spindle orientation using magnesensor (1 point)
(a) Wiere speed selection signal function is provided

~
i CONZ2
Exterpal CON3 Control t\% —
signa - section T/
Option card Magne-—
SF-OR Il CON4 Sensor
Amplifier
Spi ndl e
Controller |
-
)<t :
5 M19
2 MO6
g .
1]
! _J NC
L.
Option card - '
SF- 0K Orientation
' ___command
CON1

Sequence

1

Speed sel ection signal
CONC

Magne-

|

[}

|

Am

i

H; o
CON4 l

(-

Magnet
(directly )
connected

s5ensor

Spi ndl e

Motor

E | CON2
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Spindle orientation
control circuit

3.1 Structure

(b) Where the equipnent is lined with the NC through the bus:

—

CONZ2 [
E Cont r ol — =
xterna conNs section E

si gnal

CONAA
To NC

Tolast axis CNLAAS  ontjon card
CN1B of MR-S SF

servo ampli- . . g STt
fier

Magnet
CONB

DetectorSensor

Magnesensor  Spi ndl e

Control | er | “l

Oientation command (bit)

Option card

Orientation position

command (data)
SF-"1T1

?L CN A Bus |ine
<
B

Magne- L_-

sensor ? -

Spindle

CONB

(directly g
connected

> |

L/_
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Spindle orientation
control circuit

3.1 Structure

3.1.2 Spindle orientation using encoder

(4096 points,

(a) Where the equiprent
or digital signals:

External
signal

with index function)
is linked with te NC using anal og

N\

External CONC

Control
section

encoder
1024 /rev

Option card
SF—OR

CONC position command
(12 bit binary)

signal
Orientation
position
conmand
Controller
3]
§ M19
& MO 6
]
w
]
L.
Option card
SE-2' | Oientation | 7
o ﬁz conmmand |
CON ! | 4]
L
h =1
Q
3
Orientation ‘ g
w

(
(
@

CONAA
ENC :4}
Encod '
neoder Spi ndl e
CONB
_—__J Motor —
l
E CONzZ |
(Note) Wien the direction of the notor rotation differs from
that of the encoder rotation, jt is necessary to change
the bit 8 and bit E of the parameter ORS2 (amplifier
paraneter #30).
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linked with the

Spindle orientation
control circuit

3.1 Structure

NC through the bus:

Spindle
encoder

CONAA

Orientation command (bit)

'Y

N

Oientation
command (data)

posi tion

Spi .ndle

(b) Where the equipment is
~N
Ext er nal
si gnal Control
section
To last axis CNIA .
CNIB of MRS Option card
servo anpli- SF-TL
fier ,CNI1B
Terminati'on
resistor
Controller
Option card
SF-TL
CN | A Bus line
<
E CONAA|
—] ENC :ﬂ;
1R
Encoder '
E CONB
Motor
E CON2
(Note) Wien the direction of the notor rot

that of the encoder rotation,
the bit 8 and bit E of

paraneter #30; NC paraneter
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ation differs from

is necessary to change
t he paraneter
$#16 (PR)).

ORS2 (anmplifier



3.2 Control

3.2.1 Were the speed selection signal
(SF-OR card):

circuit

Spindle orientation
control circuit

Control circuit and
parameter setting

and paraneter setting

function

(1) Setting paraneters

Al though the contents of
by the anplifier

the paraneters relating to the orientation function are

are |listed

listed in the follow ng.

is provided

the paranmeters which are set
in Reference 1.2.2(2), only

For instructions of setting paraneters, see Reference
1.2.2(1).
¥ Par anet er Descri ption Setting range (unit)
The setting depends on the nunber of
pul ses of the encoder
03 |PLG|Bosition 100R . 1024 pulses ,encoder orientation Deci mal notation
encoder type (tapperless )
1: 90000 pulses(for axis c control)
Encoder  orientation: Encoder Magnesensor
Angl e from which creep speed starts is
sef.
01 lciiiptanion Standard setting: 180
PGl [Ls ecel er- A A
; ; Magnesensor  orientation: _
ation point Time taken for start of creep speed 0 - 500ms
after passing over liner zone is set. 0 - 359(deg.)
Standard setting: 133
Orientation |Angle at which creep speed for position
22 [P |2nd deceler- [loop starts is set. 0 - 40 (deg.)
ation point Standard setting: 20
Encoder Magnesensor
Positioning range w thin which
"orientation conplete" signal is 1 - 5760 1 - 512
Orientation |output is set. (1/16 deg.)| (1/16 deg.)
24 |zRz |in-position
range Standard setting: 16 For paranetjer on NC dis-
(NC display standard setting: 1.00) pl ay
0 - 359(deg.) 0 - 39 (deg.)
Spi ndl e
25 |OsP oriegtation Qientation speed is set. 0 - 1000 rpm
spee
P Standard setting: 200
26 |CSP |Creep speed Creep speed is set. 0 - 1000 rpm
Standard setting: 20
Oriented spindle stop position is set. Encoder Magnesensor
Encoder: Stop position is set within
360 deg. with increnent of
360/4096.
Posi tion
27 PST H Magne-
shift sensor : Stop position is set within 0 - 4095 1536 - 2560
range from-5 deg. to +5 deg
with increment 10/1024 (2048
for 0 deg.)
Standard setting: 2048
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Spindle orientation

control circuit
3.2 Control circuit and
°” parameter setting
# Par amet er Descri ption Setting range (unit)
lontrol type (such as gain) during orien-
:ation stop is set.
Standard setting: 4400
(When spindle GD2? is small like a
dedi cated machine, it should be set to
6601.)
rlelp[c|e]ajofsf7]6fs[4a]3]2]1]0
Oiented Oiented wT selec-
spi ndl e spindl e ™ tion
stop K1 stop Kp b [rad/s}
magni fi c- magni fi c- a
ation ation 93
Le
o 0
K1 O
| | 1 { 1 | { 11
\ J
)riented
2F [ 'RS1 [ ;pindle stop 4-bit 4-Dbit 4-bit Hexadecimal notation
rontrol 1 combina- conbi na- conbi na-
tion tion tion
[tines] [times] [rad/s]
0: 0.6 0: 0.6 0: Del ay/ 0: 0.55
1 0.7 1 0.7 advance 1 1.1
2. 0.8 2. 0.8 1. Pl 2. 1.65
3 0.9 3 0.9 3 2.2
4: 1 41 4. 2.75
5 1.2 5 1.2 5 3.3
6: 1.4 6: 1.4 6. 3.85
7: 1.6 7 1.6 7. 4.4
8 1.8 8 1.8 8 4.95
9 2 9: 2 9 5.5
A 2.2 A 2.2 A 6.05
B 2.4 B: 2.4 B 6.6
C 2.6 C 2.6 c. 7.15
D 2.8 D 2.8 D: 7.7
E 3 E 3 E 8.25
F 3.2 F 3.2 F. 8.8
[Note) The Kp nmagnification should be set
to the nmagnification for X36 VKP.
The Ki magni fication should be set
to the magnification for #37 VWKI.
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# Par anet er ] Descri ption Setting range (unit)
The spindle orientation direction, detec-
tor installed direction, and notor rota-
tion direction are set.

[ Magnesensor orientation] .
Standard setting: 0020
(0120 when the detector installation
direction is reversed)
[Encoder orientation] .
Standard setting: 0120
(0020 when the detector installation
direction is reversed)
rlep]c|efalofs]7]6[5[a]3]2]1]o0
] ) 1
[} e ] ~ Is
- 0 o [= iad ]
5 |8 2RI [& 9 e
[] a 4 [ 00
- ~ -~ JO - >~ Mo
+ =4 s Jo v =4 + +
O Q Q [} M O om
Q Eal - 7] - tal =] o+
L] 4 + O o &g o =
- 18] o (Sl -~ [=3)]
T Q| U + O U Qo + Q-
= 8|5 o la |38AH 3 o8
+ 0
Me~ig ® =4 E-C'UJJ fed (4]
Selub © A8 A5 ofu § 2 L8
® 0|0 08\8000~-| - ]
P el Nr4ge] Al W (e} (=
Lo = O NSO O
[o R K= [ =17 = FeRg £ T}
U4 Of uaoou {4 Q)
LY D - =g o Ba U |
N&Qu 1 Huoug 840’0 1 l 1 |
riented - It 7 5__\_'_ |
R i . . i not ation
30 s2 g;ggloqi 2stop 0s (4 S bit combina- Hexadeci ma otatio
direction tion
1: (~) )
3 . 00: PRE
01: CCw(Motor
forward
0:(;) ) rotation)
1:(-) 10: cw (Motor
'i. . reverse
rotation)
Y:Close (with 11: Prohibited
spindl e PRE... Sane as
encoder) previ ous
1l:Semiclose direction.
(wi t hout
spi ndl e 0:In EMG, in-positi
: ’ -position
encoder) output i s not held.
. . 1:In EMG in-position
O:Faint exci output is held.
a-ion (Note) |n 310MT/310LT,
l:Intense ex- it is set to
citation "
Normally: 0O '
(+)direction (Note)The position | oop
1: (-)direction neans the synchro-
nous tap.
0: {+)direction
1. (-)direction
Type of spindle orientation is set.
ipindle . : U . .
41 | sL | rientation (1): '\égtcgaef’”'lt in encoder Hexadeci mal not ati on
-Ype 2:  Magnesensor
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# T Par anet er Description Setting range (unit)
rle[pfc|s[alofs]7]6][s]a]3]2]1]0
& 5 3| ala
< [T P 8 T |
o E 2 2
oo + o =
o LY 3 Z 4O
[ale] 18] o zZ N
B 5 MREIRE
[eg ot M [ o
own U + Fe} jony
('] I gl Lin
oo o =4 .l 3t
oQ N = [STR Lol
-l 4 Lo} - | e &)
o kel L] Nl Ez
U Q S > &
] L] O |s
g5 & RS
T/ \/
Speed refer- , alarm code out-
ence input put in case of
47 | sz | 3it assign- 0: Qpen enitter: external B Hexadeci nal
| ent 1: Open collec- 0: Presence not ation
tor 1: Absence
Posi tion command, [ ternal EMG
oriented spindle in ncmode
stop 0: Invalid
0: oOpen emtter 1. Valid
1: open col | ec-
tor Machine Ieady
signal in NC
node
0: Invalid
1: Valid
o: lLoad neter
out put 1ov
1: Load neter
output 3v
i¢:_ | The magnification for #21pGl (first decel-
:gtigﬁgplol;l eration point for orientation) for respec- 1 40 15 tines
a w1 . tive gear is set. 16
respective (16 ti nes)
rear F 87 0
d Cear 01 | Cear 00
F 87 0
c2 c2 Gear 11 | Gear 10
1. OH (16D) is regarded as 1 tinme. Set to
adjust orientation for the respective
gear. If 0 is set, it becomes 1 tine.
. The magnification for #22PG2 (second
'62 magni fi- | deceleration point for orientation) for 1 .
c3 | mo | sation for respective gear is set. 1¢ o0 15 times
respective (16 ti nes)
jear F 87 0
c3 Gear 01 | Gear 00
F 87 0
c4 ro11 | Gear 10
c4 CGea 1
10H (16D) is regarded as 1 time. Set to
adjust orientation for the respective
gear. If Ois set, it becomes 1 tine.
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(2) Check terminals

See Appendix 9(2).
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32 parameter setting

3.2.2 Wiere the equipnent is linked with the NC through the
bus (SF-TL card):

(1) Setting pins

Al though all setting pins are described in Reference
1.1.3(3), only the setting pins relating to the orien-
tation are listed in the foll ow ng.

No. Nanme Setting Descri ption

D Qut puts an encoder
f eedback signal from
CONB t 0 CONAA.

PIN 1 Qutputs a feedback sig-
PIN 2 nal from the CON2 notor

, T detector to CONNA

'Bare board

CONNA  out put

q i No However, the phase Z
5r2a\/_v| ng e sel ection outputs the |inear zone
'S no of the magnesensor.
used.)
outputs a feedback sig-
nal from the CON2 notor
detector to CONAA
No power is supplied
from NC.
PIN 5 Orientation

encoder power

Power is supplied from
NC.




Spindle orientation
control circuit

Control circuit and
parameter setting

3.2

(2) Setting paraneters
There are two types of paraneters: one of which is set
fromthe anplifier and the other is set fromthe NC CRT
(bei ng asterisked). The contents of the paraneters are
the sanme as those in Section 3.2.1(1).
For instructions for setting paraneters, see Reference

1.2.3.
The following table lists paraneters which are set from
t he NC CRT.
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@ Spindle parameter {1/2) screen
# Par anet er Description Setting range (unit)
Encod Sets th tio bet i ndl d %
ncoder gear s the gear ratio between spindle an 1: 1/2
11 sgear | Faf o encoder . 2: 1/4
3: 1/8
® Spindl e parameer (2/2) screen
[~Parameter No. of parameter error
4 No. Par amet er Descri ption Setting range (unit)
Encoder spindle orientation: Encoder Magnesensor
Spi ndl e The spindle rotational angle at which
oPi ent a- creep speed starts is set.
tion, lst Standard setting: 180
1| 21} pGl 4 0 - 500 ns
decelera- . . L
tion Magnesensor spindle orientation:
poi nt The time in which creeP. speed starts
ggﬁer passing through |linear zone is 0 - 359(deg.)
Standard setting: 133
Spi ndl e
orienta- ;
: Angl e at which creep speed run changes to
2| 22| P& g;gZieigf position control loop is set. 0 - 40(deg.)
tion Standard setting: 20
poi nt
Spi ndl e o ) ) Encoder Magnesensor
orienta- The error range within which spindle ori-
4| 24| ZRz| tion, in- | entation conplete signal is output is set.
position Standard setting: 1.00 |0 - 359 (deg.) 0 - 39(deg.)
range
Spi ndl e Soi ndl ) ) di
orienta- pindle orientation speed is set.
5| 25| G5P| {00 Standard setting: 220 0 - 1000 (rpm)
speed
6l 26| cspl creep The creep speed is set. 0 - 1000 (rpm)
speed Standard setting: 20 £p
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3.2 parameter setting
Parameter No. of parameter error
Jo. Par anet er Description Setting range (unit)
[ Encoder orientation] Encoder Magnesensor
Oiented spindle stop position is set.
The stop position is set within 360
deg. with increment of 360/4096.
Data change during orientation stop
state is valid fromthe next orienta-
tion.
[ Magnesensor orientation]
The stop position is set within range
o from-5 deg. to +5 deg.
27 | sT Eﬂﬂ{' on Setting 0 - 4095 1536 - 2560
val ue: 2560 (pulse)
512 divi-
sions (n)
Setting
val ue: 2048
-512 divi-
sions (n)
D
Setting
val ue: 1536
When 0 deg. is 2048, in the + direc-
tion, 2048 + n; in the - direction,
2048 - n. Data during orientation
stop can be changed.
28 | 3RC Not used. Set to “o“.
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No. Par anet er Description Setting range (unit)
Control type (such as gain) during orien-
tation stop is set.

Standard setting: 4400
(When spindle 6b2 is snmall like a
dedi cated nachine, it should be set to
6601.)
Fle|p| [B]ajojs]7]6]s|a]3]|2]{1]o
Oiented Oiented WT selec—
spindl e spindl e ™ tion
stop k1 stop Kp S [rad/s)
magni fic- magnific- "'é‘
ation ation oH
Mo
58
[ 11 1 1 [
A yi
Oriented
2F |ORS1 |spindle stop | 4-bit 4-bit 4-bit Hexadeci mal notation
control 1 conbi na- conbi na- conbi na-
tion tion tion
[times] [tines] [rad/s]
0. 0.6 0: 0.6 0: pelay/ 0. 0.55
1. 0.7 1. 0.7 advance 1. 1.1
2. 0.8 2208 L Pl 2. 1.65
3 0.9 3. 0.9 3 2.2
4: 1 41 4: 2.75
5 1.2 5 1.2 5 3.3
6 1.4 6 1.4 6. 3.85
7 1.6 7. 1.6 7. 4.4
8 1.8 a 1.8 a. 4.95
9 2 9 2 9. 5.5
A 2.2 A 2.2 A 6.05
B 2.4 B 2.4 B: 6.6
¢ 2.6 C 2.6 c. 7.15
D: 2.8 D 2.8 D 7.7
E 3 E 3 E a.25
Foo3.2 Fo3.2 F: 8.8

(Note) The Kp magnification shoul d be set
to the magnification for #36 VKP.
The Ki nmgnification should be set

to the magnification for

#37 WK
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Setting range (unit)

No Par anet er Description
The spindle orientation direction, detec-
tor installed direction, and notor rota-
tion direction are set.

[ Magnesensor orientation]
Standard setting: 0020
(0120 when the detector installation
direction is reversed)
[Encoder orientati org ]
t andard setting: 0120
(0020 when the detector installation
direction is reversed)
rFlefpfcle{afols]7]e|s[a}3j2]1]o
1 ] ]
1 Rl 3ol - 15
3 g a5 [a 5
§ |2 z | % 55
=] - « |0 - NoA
£ oie g g o |g & -
o o o |o {» |O Lo
[} -l - 7] i) ol [+ O+
M & + 10 o e L] ]
ral 4] a [$ 0, -t -]
T o @ + E PUQYDH + QA
N -4 ) =4 o M
:S - 14 58-4'0 < < 0
Med | x E EP(”UU = 4]
3 o o Qo A Q [T~
26(88 9 388 851 % 53
v (R o] -t Q Qv
+<l0 [ o MO0 -
Oorlog Vi Oo-Ha
ot IS <k e
N&Qu i Huuugag l l L
. Oriented \T‘\TJ \'T’ Hexadeci mal tati
. i xadeci mal notation
sn |30 ORS2 SCpOII’lrI]?IO? Stop 0z (+) 2-bit combina-
direction tion
1: (=)
. . 00: PRE .
direction | 1. cCw(Motor
forward
0: (+) -
) . rotation)
1.?“)“'1"‘" 10: cw (Motor
AT reverse
direction : rotation)
0:Close (with 11: Prohibited
spindle PRE... Ssanme as
encoder) previous
1:Semiclose direction.
(without
spindle 0:In EMG in-Position
encoder) output is not held.
0:Fai . 1:In EM5 in-Position
:Faint excli- output is held.
tation (Note) |n 310MI/3lOLT,
1l:Intense ex- it is set to
citation e
Normally: 0 o
0: (+)direction (Note) The position |oop
1:(-)direction nmeans the synchro-
nous tap.
0: (+)direction
1: (-)direction
Position loop, IN type
Posi ti Sets the process for switching from speed
’4 osition loop to position |oop.
>g] 38| TYP| loop 0: To perform position |oop/zero return
IN type operation after orientation operation.
1. Not to perform position |oop/zero
return operation.
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(3)

(4)

Di splay |anps
See Appendi x 8(2).

Check termnmnals
See Appendix 9(3).
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3.2.3 Where the equipment is linked with the NC using analog
or digital signals (SF-OR card).
(1) Setting pins
Although all the setting pins are listed in Section
3.1.2(1), the following table lists only the setting
pins relating to the orientation using an encoder.
(Note) The setting pin No. for bare board drawing
BN624A905G52 card or later ones becomes "PIN".
No. Name Setting Description Remarks
%\ No power is supplied
o] 1 from the NC.
Orientation :
§3 encoder power
(PIN3) P
supply
. ﬁx The power is supplied
/i from the NC.
S4 \J%%\, Synchronous drive
(PIN4) o] o] (open-collector)
Speed selection ’
signal interface :
setting
S5 ) Source drive
(PINS) ‘ (open-emitter)

Ot

(2)

(3)

Setting parameters

See Section 3.2.1(1)

Check terminals

See Appendix 9(2).
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3.3 Mounting position detector
3.3.1 In the case of magnesensor type

The amplifier output voltage of the sensor generates
the MS signal and LS signal depending on the position

against the magnet as shown in the following figure.

Output
voltage
Direction ) A
of rotation
14
+5V b

Mounting
plate

Magnet

N
~

Y

. . +5v !

\\ Amplifier l
~ ———1 ___Output _

i voltage L///'

MS signal ..... When the sensor is at the center of the
magnet, 0 V is output. When the sensor
is at one of the ends of the magnet,
the maximum voltage is output.

The constant position is controlled so
that the voltage becomes 0 V.

LS signal ..... In the area of the magnet, the voltage
becomes constant. This signal is used
to verify that the magnetic sensor is
stopped in the area of the magnet.
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(1) Mounting direction of magnet and magnesensor

Mount the magnet and magnesensor by referencing (a) case
1 and (b) case 2.

In any case, comply with the following condition.

The center reference hole of the magnet is posi-
tioned on the same side of the reference groove
of the detection head.

(a) Case 1: Where the magnet is mounted around the rotating
part:
C) When the reference hcle and reference groove are posi-

tioned on the non-load side of the rotor:

Reference
groove

" =
{ N
Non-load ﬁ§§ A

side

e
r\\\\ 2232 Reference
Rotor hole
S
Reference Viewed from A
hole
Reference
groove

A
C) When the reference hole and reference groove are posi-

tioned on the load side of the rotor:

_EE: ;

Reference
hole

Reference
groove

— 98 —



Spindle orientation

control circuit
Mounting position
detector

3.3

(b) Case 2: When the magnet is mounted on the plane side
of the rotor:
() When the magnet is mounted on the non-load side of

the rotor:

Reference pRpeference
Reference groove hole
hole

Reference 4{
groove

B — I

viewed from B

C) When the magnet is mounted on the load side of the

rotating part:

]
" -
i\\ Reference Reference
\ hole groove
Reference Reference
hole groove Viewed from C

(Note) As shown in the following figure, if the direction
of the magnet does not match that of the magnetic
sensor, the spindle remarkably vibrates at both the

ends of the magnet, so it cannot be oriented.

[ -
—]
Reference
hole
Reference
groove
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(2)
1)
2)
3)

4)

5)

6)

7)

8)

9)

10)

(3)

1)

2)

Spindle orientation
control circuit

Mounting position

3.3 detector

Precautions on mounting magnet

Do not place a ferromagnetic material near the magnet.
Do not shock the magnet.

Securely fasten the magnet to the spindle using M4
screws.

Mount the magnet to the plate so that the rotation of
the entire spindle is balanced.

The center reference hole of the magnet is positioned
at the center of the mounting disk in the direction

as defined in the case 1 or case 2.

Fully clean the surrounding portion of the magnet to
prevent the magnet from gathering iron powder and cutt-
ing chips which degrade the accuracy.

Apply lock paint on the mounting screws to prevent them
from getting loosen.

When mounting the magnet onto the ground disk, since it
may be magnetized, it should be demagnetized.

The diameter of the disk where the magnet is mounted
should be in the range from 80 mm to 120 mm. However,
if the spindle speed is slow, the diameter of the disk
can be increased.

When the spindle speed where the magnet is mounted
exceeds 6000 rpm, it should be of the high speed type
magnet (which can be used up to 12000 rpm).

Precautions on mounting magnesensor

The direction of the reference groove of the magnesensor
should be the same as that of the reference hole of the
magnet.

Mount the magnesensor in that manner that the center
line of the end of the magnesensor matches that of the

magnet.
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3)

4)

Spindle orientation
control circuit

Mounting position

3.3 detector

The gap between the magnet and magnesensor for the case

1 and case 2 mounting methods should conform with Table

1 and Table 2, respectively.

* For quantity production, it is recommended to create
a jig.

The pre-stage amplifier connector’is of the oil-

it should be mounted at a

resisting type. However,

place which is free of o0il if possible.

5) The cable from the pre-stage amplifier to the controller
should be routed separately from a high voltage circuit
cable.

6) Check the connector wiring, properly insert it into the

receptacle, and tighten the lock screws of the connector.

Table 1 Table 2
BKO-C1810H03 BKO-C1810H03

R(radius) Max. gap Min. gap R(radius) Gap

mm mm mm mm mm

40 11.5+0.5 2.7+0.5 40 6+0.5

50 9.5+0.5 2.820.5 50 6+0.5

60 8.5+0.5 3.0+0.5 60 6x0.5

70 8.0+0.5 3.4+0.5
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(4) Example of mounting magnet and sensor

MO 3

Direction
of rotation

MO3
E Spindle :: \
] g )
' “/;6@ fs
e & S '
& %o
Side A Side a e o
4%
o
| P
7,
o QO
//// &
: ///’ SoJ
M —t : ~J S Magnet & i N] -
agnet N I
—- B Min. gap {——'——::h>—7-—"/// Max. gap
Allowable Center 1.5+0.5mm —
mounting -+ |reference !
error *2mm 1 hole m Head
1
Adjustable y
range *2mm — Mounting plate
Reference // Center
Center droove To amplifier
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dimensions
(BLO-C1810H03)

Reference hole

(5) External

(a) Magnet

|
I N

4 -DIA43
50 Mounting
hole

(b) Magnesensor (BKO-C1810H02)

Reference
groove:
1 position

N p—

St
i\#igﬂ i
T
wn - w
5L al |
2L 3
—;ﬁ__
P F: 3
LR
'8 t

{(c) Amplifier (BKO-C1810HO01)

Spindle orientation
control circuit

Mounting position

3.3
detector
0 —_
Weight:
- 40+1.5g
|
1758
, 25 5.5
pm .
: Cable length:
—
F= 500+100
] L 305
H <

——

—— e

I

2-DIASS

= {1}

—

60
50
40

q .

9s

—-103-
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3.3.2

In the case of encoder type

(1) Mounting direction of encoder

Spindle orientation
control circuit

3.3

Mounting position
detector

|

The mounting directions of the encoder are classified

into (a) case 1 and (b) case 2 as shown in the following
table.
Case 1 Case 2
Encoder
Motor (‘r{j
. Belt
Mounting
direction — Arrow Arrow
mark A mark A
Viewed from arrow Viewed from arrow
mark A mark A
ngw:§d o Reverse Forwa;d . Reveree
Normal r a 1or‘1/ \rotation rotation \rotatlon
orienta- .
: A0 00K COOH 100K
tion i 2707 (970¢ 9 -
80UH 80UH
180 180

(Parameter ORSZ)
bit 8 = 0

~104—
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(2) External dimensions

MS3102420-29P

Note:

Name plate

Spindle orientation
control circuit

Mounting position

3.3 detector

(RFH-1024-22-1M-68, 1024p/rev)

+0t4
8o o 4-DIA 5.4

\

x

— 0 ony

— ()00

O 6K

195

89

|
BH0 et

[ S ———

102

20

28

33

The maximum speed
of the encoder
should be 6000 rpm

or less.

DIM IN mm
A lchA K ov
B 2chz L
C 1chB M
D N lchA
E Case earth P 2ch?
F R ichB
G S
H +5V T
J
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3.4 Adjustment

3.4.1 In the case of magnesensor

Speed Normal speed

OSP: Standard
value 220

(Orientation)

speed CSP: Standard
value 20

(Creep speed)

t
t
'
1
f
1
|
|
[

b C

PGl: Standard "PG2: Standard

i value 133 value 20
:(1s§ deceleration) (2nd deceleration)
: point range poeint range
1

Magnesensor ! //~\\\\\\~_______

MS signal !

Magnesensor ’ ‘ [
LS signal -y

Adjust the orientation parameters (OSP, CSP, PGl, PG2,
and PST) in the following manner so that the maximum values

can be obtained.

(Note) PGl: Based on point a, move point b.
When a small value is set to PGl, point b
approaches point a.
PG2: Based on point d, move point c.
When a small value is set to PG2, point c

approaches point d.

In the adjustment using the following flowchart, since a
gear where spindle speed is high tends to overrun, it should

be adjusted first.
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In addition, use the paraneters being adjusted and check

t hat

(Not e)

(Not e)

each gear and each speed can be used.

Adj ust the stop position (point d) using the para-
net er (PST).

If the spindle hunts when the notor is stopped by
the orientation operation, the selection of the
nmounting direction of the orientation detector is

i nverted. At the tine, correct the selection using
the paraneter ORS2 bit 8.
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3.4 Adj ust nent

OK Set as follows: OSP=50,
- PGl = 80, CSP =20, and 4
PG2 = 20.
NG (Tu; ”DF?r fver' The spindl e does not
| runs when it stops.) vibrate when it stops.
| «%X | | ncrease P& (max. 40)
NG Increase bits 8 to B (Kp
NG magni fi cation) and bit C
» Decrease CSP (min. 10)7] » to F (Ki magnification) of
the parameter ORS1 in the
sane ratio.
(01¢
\ W t hout increasing
Kp; and Ki, the spin-
SSF fgfnﬁfz are dle vibrates when it
ele ed. st ops.
Y
Next step 1. Check that the magnesensor,
Y magnet, and anplifier are
— not defective
gfg‘héforﬁ?ﬂ ﬂGl"133 2. Check that the SF-OR or
€ ed. SF-TL card is defective.
3. Check that the nmechani cal
NG system backlash is larqe
\
Decrease PGl (nmin. 80) | OK, ! 0sp and PGl are determined.
v NG
Decrease OSP (min. 50) | OK OSSP and PGl are determined.

(Not e)

1.

When the orientation tine
period (point
at a creep speed,
ner that

is long because the tine
b to c) on which the spindle rotates
increase OSP and PGl in the nman-
the spindle doesn't

overrun when it stops.

(The maxi mum val ue of OSP = 300; the maxi mum val ue

of PGl = 200)

The paraneter
t he conpensation gain for
(control

ORS1 bits 0 to 3 (W selection) are
del ay/ advance of
method in servo |ock situation).

bit 4

Increase WI' and the tenporary servo rigidity in-

creases and the torque against

ti on decreases.
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3.4 Adj ust nent

The effects of four nmjor paraneters relating to the

stability of the orientation are listed in the follow ng
t abl e.

Adj ust nent  procedure
OSP CSP PG1 P&

Phenonenon

The spindle overruns o N P
when it stops. >

The orientation time P
is long. 4 -

The spindle hunts
when it stops.

(Note 1) » : Increase the paraneter val ue.
— : Do not change the paraneter val ue.
~ : Decrease the paraneter val ue.

(Note 2) Wien the spindle remarkably hunts in the orien-
tation stop state, since the selection of the
mounting direction of the orientation detector
is reversed, correct the selection with the
paraneter ORS2 bit 8.
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Spindle orientation
control circuit

3.4 Adjustment

3.4.2 Encoder type

Speed Nor mal speed

0SP: Standard
val ue 220
(Ori ent ati on,
speed CSP: Standard
val ue 20
(Creep speed).

P&: Standard
val ue 20

(anj decel erati on)
poi nt range

PGl: Standard k

val ue 180
(1s_t decel erati on)
poi'nt range

Adjust the orientation paraneters (OSP, CSP, PGl, P&, and

PST) in the following nmanner so that the best values can be
obt ai ned.

(Note) PGl: Based on point c, nove point a.
Wien decreasing PGl, point a approaches point c.

P&: Based on point c, nove point b.
Wien decreasing P&, point b approaches point c.

In the adjustnent using the following flowchart, generally,
a gear where the spindle speed is high tends to overrun, so
it should be adjusted first.

In addition, with the parameters obtained by the adjustnent,

check that the spindle correctly rotates at each speed and
by each gear.

(Not e) The stop position (point c) is adjusted by the
paraneter (PST).
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Spindle orientation
control circuit

3.4 Adjustment

oK Set as follows: 0OSP =50,
— PGl = 200, Ccsp =20, and )
PG2 =20
NG (The notor over-
runs when it stops.)
oK The spiondl e does not
~ I ncrease P& (max. 40) vi brate when it stops.
"NG Increase bits 8 to B (Kp
NG magni fication) and bit C
Decrease CSP (nin. 10) [—®™ to F (Ki magnification) of
the paraneter ORS1 in the
same ratio.
oK
Y W t hout i ncreasing
_ Il cspP and PG2 are Kp and Ki, the spin-
determined. dle vibrates when it
st ops.
Next step
1. Check that the SF-OR or
Y SF-TL card is defective.
OSP =220 and PGl = 180 2. Check that the mechanical
are deternined. system backlash is large.
NG
Y
Increase PGl (max.250) K, OSP and PGl are deterni ned
N
Y G
Decrease OSP (min. 50) S. 6N OSP and PGl are deternined
(Note) 1. When the orientation tinme becones |ong because the

time period on which the spindle rotates at a creep
speed (point b to c¢) is long, decrease PGl or in-
crease OSP in the manner that the spindle does not

overrun when it stops. (PGl > P&, the nmaxi num val ue
of 0sp = 300.)

The paraneter ORS1 bits 0 to 3 (Wr selection) are
t he conpensation gain for delay/advance of bit 4
(control nethod in servo lock situation).

Increase WI and the tenporary servo rigidity in-

creases and the torque against the position devia-
tion decreases.
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The effects of four ngjor

stability of the orientation are

par aneters

Spindl e

3 cont rol

orientation
circuit

3.4 Adj ust nment

relating to the

listed in the follow ng

tabl e.
Adj ust nent  procedure
Phenonmenon
OSP CSP PGl PG2
The spindle overruns
when it stops. h ~ 4 d
The orientation tine p .
is |ong. ~
The spindle hunts N P
when it stops.
(Note 1) » : Increase the paraneter value

-: Do not

change the paraneter

~ : Decrease the paraneter val ue.

(Note 2) When the spindle remarkably hunts
tation stop state,

is reversed,

correct

paraneter ORS2 bit 8.
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Spindle orientation
control circuit

Operation mode

3. .
> and motions

3.5 Operation node and notions

3.5.1 In the case of nagnesensor

Motor Orientation
speed speed

Creep speed

Sensor
M5 signal

Sensor
LS signal

Oientation |

command b
(ORC)] :
Up to speed; .
(UTS)! -
Sl ow down | o
timer pgqy, Slow down
Orientation/ timer (PG1)
—_
complete | S

(ORA1-0ORA2)

In the case where the rotation direction is reverse
fromthe oriented rotation direction while the orien-
tation direction is fixed to a specific direction
(which is selected by a paraneter).

‘ ) -~ Creep speed
Rever se Orientation
speed
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Spindle orientation
control circuit

Operation mode

3.5 and motions

(2) Operation
(a) Wien the orientation command is turned on, the notor
speed is switched from the operation speed to the ori-

entation speed.

(b) When the notor speed cones to the orientation speed, the
up to speed signal is turned on.

(c) After the up to speed signal is turned on, when the sen-
sor LS signal goes low, the slow down tiner starts.
(Software tiner)

(d) When the slow down tiner (software timer . . . . . paraneter
PGl) tines out, the notor speed is switched from the
orientation speed to the creep speed.

(e) When the sensor LS signal goes high by the creep speed,
the position | oop becones valid.

(£) The spindle stops under control of the position |oop when
the sensor MsS signal is at 0 V.

(g) The orientation conplete signal is turned on (closed).

Direction of orientation rotation (set by paraneter ORS2)

Sanme orientation direction as forner
(1) PRE rotation
For war d ; : i
(2) rotation Oientation of nmotor forward rotation
Rever se . . .
(3) rotation Oientation of notor reverse rotation
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Spindle orientation
control circuit

Operation mode

3.5 .
and motions

3.5.2 Encoder type

(1) Operation node

(2)
(a)

(b)

(c)

(d)

(e)

(f)

Mot or speed

Count start
Orientation

Creep speed

Orientation

command l : |
(ORC) :
Up to speed J f . i L
(UTS) : E
'I |
’ ' Y ) U o N
Mark pul se N n N n
Orientation _i_——l_
conpl ete
(ORAI1-ORA2)
Operati on

When the orientation command is turned on, the orien-
tation position being specified by the parameter PST

is read and the notor speed is changed from the opera-
tion speed to the orientation speed

VWhen the notor speed reaches the orientation speed, the
up to speed signal is turned on.

After the up to speed signal is turned on, when a mark
pul se is received, the counting starts.

At the tinme the notor speed remains as the orienta-
tion speed.

Before 146 to 225 deg. of the target value, the orien-
tation speed is changed to the creep speed

Before 15 to 25 deg. of the target value, the position
| oop beconmes valid and the spindle stops at the target
val ue.

In the range of the target value +* in-position range
(paraneter ZRZ), the contact of the orientation conplete
signal (ORA1-ORA2) is closed
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Spindle orientation
control circuit

Operation mode

3.5 and motions

(g) When the orientation comand is rel eased, the notor
restores the speed at the speed reference which has
been specified.

(h) Wen the orientation operation is perforned in the ori-
entation state, the spindle rotates for one turn and
then perfornms the orientation operation.

However, depending on the orientation position and posi-
tion shift (paraneter PST) being set from the outside,
the spindle rotates for 1 or nore turns.

(i) I'n the orientation stop state, even if the machine ready
conplete signal (SET1, SET2) are turned off and then
turned on, the orientation state renmins unchanged.

(Note) The stop position is controlled by a 12-bit contact
signal (01H to 12H) and is controlled by the follow
ing equation. Wien all signals are turned off (open),
the stop position is at the reference stop position

(0 deg.).
Stop position = 360 rg12) .21y (H11) 210 +
4096
........... (H1) -2°]
[ Exanpl e]
When only the H10 is turned on:
360 9y — 0
2096 X 512(2°) = 45
The minimum traveling unit is
360°/4096 = 0.088'
ldeg., 10 deg. . . . . . The integer indexing is a

multiple of integer of mninmm
traveling unit (0.088°), result-
ing in a setting error.
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4. Adjusting synchronous

4.1

The following table
synchronous tap.
settting nethod.

tap

Setting paraneters

lists the paraneters
They should be set

4 Adjusting synchronous
tap
4.1 Setting parameters

relating to
by referencing the

5election screen Par anet er Setting val ue Setting method
Set the time constant of the position command
for synchronous tap.
Euggf‘ﬂag;ﬂ on tap-tl 500-1000 (msec) Pets the start up tine +a when the tap is
p rotated up to the maxi num speed by the S
command { a = 200 msec).
Axi s {fica- 10 - 20 Sets the position | oop gain in the synchro-
A S tag-g Standard set- |nous tapping. It should be the sane as the
' ting: 15 spi ndl e parameter PCC.
; _ Sets the gear ratio between the spindle and
r?gtl grdl € para sgear 0 spindle encoder. If the spindle encoder is
not used, O (1:1) should be set.
: _ 10 - 20 Sets the position | oop gain in the synchro-
r?gtl 29' € para PGC Standard set- |nous tapping. It should be the sane” as tap
ting: 15 g of the axis specification, axis z.
bit F. .. Sets the zero return direction
before the synchronous tapping.
hit E. . . Sets the rotation direction o
the position |oop detector.
In the sem -close state, it is O.
bit B... Wen it is set to 1, excitation
takes place in the position | oop
Spi ndl e _ state. The response increases
Shior € para ORS2 agai nst the inpact |oad.
Normally, it is set to O.
bit A. .. 0: dose (when an encoder is
provided with the spindle).
1: Sem -cl ose (when an encoder
is not provided with the
spindle.) ) ]
bit 9. . . Determines the direction of the
spindl e rotation for position
| oop nmotor command direction G34.
0000 . . . . Eer_for_rrs thfe Zﬁro retlﬁrn at the
. _ egi nning of the synchronous
Spindle para TYP 0001 t appi ng. o _
0001. ... Enters the position |oop wi thout

zero return.

Spi ndl e para-
met er

GRA1l - GRA4

GRB1 - GRB4

Nurmber of gear
teeth on
spi ndl e side

Nurmber of gear
teeth on notor
si de

The nunber of gear teeth of each gear
shoul d be precisely input.

nunber of gear teeth
of notor
nunber of gear
of spindle

= spindl e speed

Mot or speed x Teeth
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4.2 Checking operation

Adjusting synchronous
tap

4.2

Checking operation

1) Check the operation of the spindle at a | ow speed.

Exanpl e:

rotates for

and contraction of the tapper,

&4 z10, F1, 0 s50

2) The spindle speed should be 50 rpm
10 turns until
and returns to the start
the spindle normally rotates,

Check that it

it comes to the hole bottom
posi tion.

performa cutting

the floating tapper works correctly w thout expan-

performa cutting

3) Wen

work using a floating tapper.
4) \en

si on

work using a tool

5) If there is a defect,

whi ch contains the floating tapper.

t ake proper counterneasures in
accordance with the follow ng table.

Phenonmenon

Reredy

Over droop (AL052)
occurs.

1)

2)

The position | oop detection
direction of spindle paraneter
ORS2 bit E is reversed.

The fundamental specification
(tap tl) is too short.

The spindle rotating
travel i ng anount does
not conformw th that
bei ng specified.

1)

2)

The setting of close/sem -close
of spindle parameter ORS2 bit

A is incorrect.

The spindl e paraneter gear ratio
settings GRAl to GRA4 and GRB1
to GRB4 are incorrect (in the
sem -cl ose state).

The tap is broken.
ghg t appi ng accuracy is
ad.

1)

2)
3)

The axis specification axis 2
tap-g and the spindl e paraneter
PGC are incorrect.

The fundamental specification
tap-tl i s short.

The screw pitch F of the program
differs fromthe real screw
pitch.

The tap slips at the chuck.

Repl ace the existing chuck wth
an ot her one whose tightening
torque is large.

Continued on the next page.
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Adjusting synchronous
tap

4.3 Notes

No.

Phenonmenon Renedy

5) The lower hole is shallow and
cutting chip is not correctly
removed.

6) A tap where cutting chip is not
correctly renoved is used.

The load is heavy and 1) Set the spindle paraneter ORS2

the spindle stops dur- bit Bto 1 to select strong

i ng tapping operation. excitation.

2) Increase the speed |oop gain.
I ncrease the spindle paraneters
(ORS1 K1 magnification and Kp
nmagni fi cation).

4.3

Not es

1) When the spindle is driven by a belt in the seni-close
type (which does not use a spindle encoder), due to
slippage of belt, it is difficult to perform accurate
t appi ng operation.

In the case of belt driving type, use a spindle encoder
and perform the synchronous tapping operation using
t he spindle encoder.

2) When the spindle is connected to the encoder in the
ratio of 2 to 1 in the closed type (which uses the
spi ndl e encoder), set the spindle paranmeter PGC to
a value which is double of axis specification A axis
tap-g.

Set the spindle paranmeter s-gear to 1.
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Appendi x 1 Machine Connection

Appendi x 1-1 Power connection

Power supply
R

Appendi x 1
Machi ne Connection

Amplifier
o

200./200~230V

X1 <o
X2 —

S
50,6011 2

00 C B

1

@ The power capacity should conform with the specific-

ation.

® The power cable should conform with the cable size des-
cribed in Appendix 3. Wen the length of the power

cable is long, its size should be |large to prevent

power fluctuation.
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Appendix 1
Machine Connection

Appendi x 1-2 Connection with motor (for standard notor)

; LB T !
A C200V M5 Tiv {Fan) |
VS 2 T \ !
Lt :
t Ty N i
W w 7
) Ly (Ground ) o
L terminal o
Twisted pair shield b
cable N 15
— CON 5 >TT—_ ‘T *_D ) et
PISC 18 ) 4 NN g Motor E
— A oY {)‘_ AL ﬁ__h » - b detector %
NGOl ) + Y 6 o
A [ — f =N 3
\ (] | 0, b 2%
R A 15 »'I_ ¥ o VI ]
PR 16 » () — T _*'(‘)}) } 88
R B 1Ty 3 Vo v 2§
— SS 200 l
OIS
V —CO—0oHs 1 3 I:”":” Tenge;ature
OS2 2D L -j,),ggj switc
Heat
é~> ( (detection)

@ The motor cooling fan rotates while the machine ready
signal is turned on.

@ For the main circuit cable size for the notor, see
Appendix 3 [(1) Main circuit cables].

© The cable for the notor detector should be a tw sted
pair shield cable whose length is 20 m or |ess.

@ Gound a cable which connects the notor ground and
controller ground.
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Appendix 1
Machine Connection

Appendi x 1-3 Machine connection
(without orientation (Standard))

Spindle anplifier

Xl
Power supply X2 Motor
g
TB4 BL Motor blower
GROLAD ==
ooy M) B W
MS?2
Covy i O 5
€« 1 - ;—d
‘|<___ ,4 %[Ds PCI%‘G |§ | Motor  det ector
Serial interface;) €] ]’f %;; il [X[- 1 ;
(RS-422A) i y 12 [Red \,E"C 1? ) S L Built-in encoder
(Not used) i O | mw e | s _‘I“ 2 (standard)
>-——— 10 | psk P { 16 ’e i ﬁ 2
Anal q T 9 | TR kB 17jk—-=-
al og spee Iy S5 | 20 X Motor tenperature
reference volt- CHe M| W9 ol 3 gug; swi tch P
age input [ e S R I sy 2 [ —FPJ
Speed overrid S (S EE NN =17
Cgﬁﬁando Soltage Y | ses —— N B/ GROLAD Spindle fault
i nput == 7|0k g 4] T p———= | output signal
f#‘"v s lows Y iy =1 (alarm signal)
M ;
SR 1UN LY S o S— gﬁigutspz?gnal
9o o —— Pen gyl 22— | Gientation complete
Boogolm gl w ——> gy put  signal
Emergency stop raTe—i 17 lise) oy Y8ET oe—1810] 9 F——= " p 'to speed
i nput — a8 sz t°2r4 § UM 10 > output signal
Alarm reset [ > 1 [T 8%
I nput > 20 k5121 col- CONG P2 )
Machi ne  ready [ 1 7lsem lec- mo—{y10] 3 b—— > . Speed detection
conpl ete input 8 |[SCTe r comll » H———= | output signal
Forwarqd rotation O 15 [ SR\ B(?M é
gomman lngug.. o— a6 [ SR!
evers. otation
ToMTaRG 1ot Ipos 1 = '
Torque li;rft Low o S < Spindle fault output
command inputy;qn o—— :bl n_T: — e s F—@— signal (al arm si gnal) )
Low speed gear - i B ol i7 —@— Load detectionoutput signal
8§$§“§§§é3"g‘eu o——1 21 }ICTW — kol 16 F——@R Speed detection output signal
orlentation o 20 |IRC3 Lol s 13 Up to speed output signal
Orientation 26 PRCp—— 7soll 13 & zero speed output signal
conmand i nput Y ([ —\— Torque limit out put signal
COM3 TR 73 i i i
. | CON: wfl 19 —@—+ Oientation conplete
Speed override io—-— 1 | DEF Py v '20 out put signal
5000 ’
Speed reference oTo— § Di¢ wr & ez | — s
X . . AL8 [ 11} —— AL8 L Fault content output
Dlgi§a1 selection sl 1o a4 [ (alarm signal) p
(Digital/analog wrll g w2
selection input) i % MI
2 i
I‘S; CU\'STOB’J Speed meter output
M4y Load neter output
) [ T
A4 Fsm Y Speed neter output
M'_ Load neter output
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Appendix 1
Machine Connection

Appendix 1-4 Macine Connection
(Magnesensor orientation (1 point) specification)

Spindle amplifier

TVE
l -Sp-2-M
) FR-§F-2-0K

Xl T edfl—
Power supply x? %) Motor
“
£
MC1
CROLAD == Motor blower
AC200v
[NRE
[ «——— 1] o 8 H— S
1 9T PI5q 13 L8 Motor detector
Serial interface| €< ;l? g;; <] ﬁ' o] !
- D — NE —{u
f:itdiizé) >——— 2 |Rx Pf ,f ) Sl PLG Built-in encoder
>——— 4 |0 | 15 Il (standard)
>—————1 10 | psR P8 1 16 H—t—p
] w [ R | 17 ST .
Analog speed I sS | 20 U oS Mot N
reference volt- Ce 29 gp ALV oisi 1 otor temperature
age input f — al | st A 2 %‘52 switch
Speed. override gy 2512 =T
command voltage 7 30 | SES O\ R/ GRS Spindle fault
input === 27 |0 I Hfnr——m } output signal
=== " |oR2 |2 [(alarm signal)
Klae—ee=t 15 | or) £17% ;’ "—’} Zero speed
15 | oRs open _loul o output signal
£ ¥ col- Tl 23 } Orten:atéonaiomplete
ergency stop a lec- me—ysi0 b .y oOutput sign
: rdIo—-—- ESPI P2 9 Up to speed
input 48 |Fs2 tor coul 10 —s1 P FO SR enal
Alarm reset [i—c_____ 19 |agst 8024 output sig
i § en
R L - =
chine ready o 7 {SCTt lec- ®>—{WI0] 3 ——= 1 Speed detection
complete input 8 |SET2 - coM| 2 | output signal
Forward rotation o7 43 SR\ 8&)4 é
Reverse roration (- o] &[S
conmand fnp(‘xt " 14108 P24
Torque limit Low 2}’ ;fU Spindle fault output
command inputpiq © s OLIZ FLOY 18 F—@— signal (alarm signal)
go?l., ggﬁ:i ge“ ° 17 1C7L 00| 17 —@— Load detection output signal
Higg speeg gear o— 21 (M VRO| 16 1 Speed detection output signal
orientaticn o] % [oRcl Uso] 15 —G@h— Up to speed output signal
Orientation 26 |ORC2p— 50 output s1 1
command input 14 —@— Zero speed P gna
oM [T i 1 —e— Torque limit output signal
 LON3 172 O0R40{ 18 - Orientation complete
Speed override o1 4 | BEF . <N ntati p
" P24 output signal
L_. 5100 2024 6 coM| 20 P
Speed reference iO— 8 Dollc ALl 12| — AL
Digital selection :t: :‘l) ‘Lf Fault content output
(Digital/analog 2 > A (alarm signal)
selection input) Al2p 9 > ALz
Speed meter output
Load meter output
1 6— Speed meter output
Load meter output
Option card
SE-0R
Maqnesensor
CO\1 (B| detection signal Magnet
- D ey W
PISB IR 13 Y S C |
o 190 ) 8 \
MSA 14 b f A —_—__{p
MSC 15 9 4 b
LSA 16 10 f F Sensor
LSC t7 1Y T —— E
oG 20 T T
AJ Detector Spindle
A0
Magnesensor
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Appendix 1
Machine Connection

Appendix 1-5 Machine connection (Bus linkage with NC)
(Magnesensor orientation (1 point) specification)

CNEA
b
] I
R INTER BLS
To last axis —
CNIB of MR-S
servo amplifier i
\ — <0
4 CARLL
cng o CLAWR

!

«2
Termination .
resistor &

<ol

Option card
SE-TL

CONAA Speed display

P 458 : St o synchronous feed signal
o 12 3 -
8% 16 7 f ;

17 » 7

—— >

% " ”: i : To NC

19 2917
oc I ors o aman
[ F- ] P

— ¥ 20 >
DG ) Magnesensor
(i CAB|  detection signal Magnet
PIOBIN i) y—ffos g il T
OH 19 12y + B TR
MSA 14 8» + ! Eee——h }
MSC 1n 0 90— * L /I
:gf\ :t_ !(l]>>_ ! L i Sensor “I—
o 20 T B Spindle
Detector
A
’ Magnesensor

| a9
I y

)

J

/ ‘,/
] -
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Appendix 1-6

Machine connection

Appendix 1
Machine Connection

(Bus linkage with NC)

(with encoder synchronous tap, orientation

(4096 points)

CNIB of MR-$§

To last axis
servo amplifier

Termination
resistor l

)
<50

l

INTAR BLS
S

<WJ

CABLL
CLAWP

B

<
<

=

Option card

o

b,

PAlt
OH
0A
0B
)
0C
o
06

specification/indexing function)

N
Spindle encoder
CONB detection signal

176 — i

2y 4 S

16 - A

T i irﬁ A\ b e

18 ¢

149 I [

I T B

15 = 7 -

200

CONAA Speed display

T U synchronous feed signal

) I

.),.'irrl T

S N AT e

A

18 >=r—f— ———————==> To NC

19 ; T

11>

15 P A

20 »~r -
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Appendix 1
Machine Connection

Appendix 1-7 Machine connection
(with encoder orientation rather than NC)
(with 4096 point orientation/indexing function)

Speed display

_______________ CONAA synchronous feed signal
Option card gm'};f: = —3
Orientation ST -OR 8_2 16 » 0
position command h }Z ., —————==-To NC
CONC B ig» XX
o—« 19 |24 0¢ 147
16 11 R pe'¢
17104 R —T
18 9H - - Spindle encoder
19 8l 44 | con detection signal
S M L P, By S ey
07 sy — Ol 2.9y K
o1l £ 16 » A 1024P /01
5 3 17 N
0o b= % 18 ¥ ¢
07 H ' 5 19 R
1o % 21— B
Sy
— 0 20 S 7 -
\ o241 iscica
! X

—126-



Appendix 2

Appendix 2-1

Cable Connections

Cable connection

(without orientation(standard))

Appendix 2
Cable Connections

Orientation magnesensor

Option card

SE-0OR
Card

CONE2

CONCONCON CON
1 B AA 9

Orientation

detector signal «

,E::position command

Spindle encoder ¢
detector signal

1/0 signal ! <

C

CcBi

N1 NZ N3 T3

Liviw
i ONOXO)
o]
5]
e =]
o o
= [

Power supply

== To NC Speed display

Synchronous
TR feed signal

J Load meter

— e
} Speed meter now

pEDES

to 4 0 . __TB4
37 k 45 k

Motor detector signal

] (Motor built-in encoder)

Motor temperature
switch signal

AC spindle motor

(Note) For the terminal board screw size,
see external dimensions of the amplifier.
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Appendix 2-2 Cable connection

(a) With magsensor orientation without NC

(b) With encoder orientation without NC
(4096 point orientation/indexing function)

Appendix 2
Cable Connections

Orientation magnesensor
detector signal

Spindle encoder
detector signal

I/0 signal

Option card

SF-0OR
Card

CONCONCON CON
1 B AA C

Orientation

e

r position command

T

To NC Speed display

Synchronous
TB? feed signal

Load meter
_—Nm
I Speed meter LN
===
TB4
45 k

CB1
to
37 k
X1 X2 X3 1 TR3
UV{w
E OXOXC,
e
et I
a <
= [

Motor detector signal
(Motor built-in encoder)

" Motor temperature
Power supply switch signal
AC spindle motor

(Note) For the terminal board screw size,
see external dimensions of the amplifier.
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Appendix 2-3 Cable connections

Appendix 2
Cable Connections

(Bus linkage with NC)

Note 1. CN1B of the bus line connectors other

than CN1lA faces the vertical direc-
tion of the figure.

When using CN1B, the depth of the
equipment increases by 20 mm.

Option card

TL

S -
Card

CoON - CON
8 Ad

Speed display

To Nc Synchronous

feed signal

I/0 signal

CH1

—D
detector signal

. Spindle encoder

THB2 " detector signal

Bus line
connection

—_ e

Load meter

X1

Fan

N

Speed meter s = £
. TB4
45k

Fan

Motor detector signal
(Motor built-in encoder)
Motor temperature
switch signal

Power supply AC spindle motor

(Note) For the terminal board screw size,

see external dimensions of the amplifier.
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Appendix 3

(1)

Appendix 3
Cable and Connector
Specifications

Cable and Connector Specifications

Main circuit cable

The power and motor main circuit cables should be
selected and prepared in accordance with the follow-

ing table.

Ampli-
fier
type

FR-SF-2-

5.5K 7.5K 11K 15K 18.5K 22K 26K

Power
feed
cable

IV3.58Q {IV8SQ IV14SQ|IV22SQ|IV30SQ|IV38SQ |IV50SQ

Motor
output
cable

IV3.55Q |IV5.5S8Q |IV8SQ |IV14SQ|IV228Q|IV30SQ{IV38SQ

1.

3.

The power feed cable should withstand the following con-
ditions:
Ambient temperature: 30°,

capacity (30 minute rating load).

3 cables routing, power

The motor output cable should withstand the following
conditions:
Ambient temperature, 30°;

rated load?

3 cables routing; continuing

By considering the ambient temperature, cable materials,
and wiring conditions,
the above table.

select the proper cables using
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Appendix 3
Cable and Connector
Specifications

(2) Control circuit cables

Connecting unit

Connecting unit

Part Sup- Part Sup-
art name i art name
plied/ Lo plied/
Usage Code not Cable finish shape not
Maker sup- Makers sup~
plied plied
. . Motor
Controller Vinyl cap tire cable; .
Other cables are 2SQ, 2 wires (lead terminal)
Crimp ter- Crimp ter-
minal 2SQ-4 minal 2S5Q-4

Motor cool- | .o, 2 pieces | Not g;x ‘Fég 2 pieces Not

ing fan sup- sup-
plied plied

Controller 2 sets of twisted pair cables Indicator
0.3 sQ, for speed meter and
Crimp ter- load meter Crimp ter-
minal 25Q-3 minal
: 4 pieces Not Not
Indicator TB2 sup- % 1,.,@@ sup-
plied AT plied
Controller General shield vinyl cable 0.2 SQ, Slgnaliregepthn/
: transmission side
50 wires
MR-50LF Maximum cable -

1/0 signals |CON1 Not [::r ~~ diameter 16 mm Not
sup-= | = sup-
plied plied

HONDA -
Controller 5 sets of twisted pair shield Motor(connecto;)
cable 0.3 SO Motor (lead terminal)

Motor detec- * Connector

t i 1 - -

o et e MR-20LF Maximum cable ane 330720-1

perature CON2 Not -~ diameter 11 mm AMP-350689-1 Motor

switch sup- I [:] acces-—
signal plied sory
HONDA The cable length should be 20 m Japan AMP
or less.
Controller Vinyl cable 0.3 SQ, 20 wires Slgnalire;eptlgn/
transmission side
Maximum cable
MR-20LM o~ diameter 11 mm -
1/0 signals |CON3 Not [::37 =
sig sup- -
plied
HONDA -
Controller 3 sets of twisted pair sheild ggg??iigior
cables 0.3 SQ P
. TRC116 Pro-

Orientation MR-20LF Maximum cable -12A10 vided

magnesensor |CON4 Not ~ diameter 11 mm -7F10.5 | with

detection CONB sup- L ] magne-
signals plied - sensor
HONDA The cable length should be 20 m Tajimi 2Tgil~

or less.

Continued on the next page.
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Appendix 3
Cable and Connector
Specifications
Connecting unit Connecting unit
Part Sup- Part Sup-
art name i art name i
Usage Code plied/ Cable finish shape plied/
not not
Maker sup- Makers sup-
plied plied
Controller 4 sets of twisted pair shield Encoder
cables 0.3 SQ
Spindle
orientation MR-20LF Maximum cable MSBlOgggo Pro-
encoder CONB Not diameter 11 mm " vided
detection sup- B E] with
signals plied en-
HONDA Canon coder
Controller 4 sets of twisted pair shield S}gnal reception
cables 0.3 SQ side
Synchronous Maximum cable
: MR-20LF diameter 11 mm—————— -
feed 51gna1 CONAA Not
speed dis- sup- _
play plied I [ =
HONDA -
. . Signal reception
Controller Vinyl cable 0.3 SQ, 20 wires side
Maximum cable
Orientation MR-20LM diameter 11 mm—— -
position Not [::1, =
command CONC sup- -
plied
HONDA -
Controll 4 sets of twisted pair shield EncoderM
ontroller cables 0.35Q agnesensor
amplifier
Magnesensor g.‘aximum cikl)le Spindle encoder T§3106A20 L
detection iameter 11 mm L v
signal and MR-20LF E] oo
spindle — TRC116 o
p CONB -12a10 [ EDw
encoder P oo
: Not ] -7F10.5 | 4 E A
detection sup- T W
s:.gnal f‘,’r plied Magnesensor o g 3
orientation amplifier Canon % < %
HONDA 5o
0T M
The cable length should be 20 m Tajimi HoQ
or less.
Linkage between
controller and
CNC and between Length L
servo amplifier ag
and CNC W
i ° — .
0z
R3]
. Q-‘“ o o I
Bus line CN1A | camMll 0
linkage (CN1B) .,
with NC 0w o == 0
oo
-3
B &
. 12
e 50 25
Qu
g"q 3M: 50-pin female\
Mitsubishi 0o connector A\ 3M 3779 AdS0
e
0 -A
Z >

Continued on the next page.
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Appendix 3

Cable and Connector
Specifications

Connecting unit

Connecting unit

Part Sup- R Sup-
art name i art name i
plied/ - plied/
Usage Code not Cable finish shape not
Maker sup- Makers sup-
plied plied
Controller
Termination g l?
resistor of r 1
bus line 9
Pa
linkage with CABLE END -5
NC (to be Y~
i O >0
inserted I
into last ramo
stage 2,0
amplifier . c . 3T 0 3M: 50-pin female
CNEB) Mitsubishi ""S‘ u connector
£ 00
SRR
zZ 3
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Appendix 3
Cable and Connector
Specifications

(3) Connectors

C) Motor detection signal connector (motor side) pin

assignment

The motor cable side connector (AMP-350720-1) is pro-
vided with the equipment.

PB RA | PA

NI5C| AG PB
Standard PLG 9 8 v
(Motor built- comlrisc
in encoder

(® Controller connector external dimensions

The controller cable side connector is not provided with

the equipment. It should be repared by the user.

Manufacturer: Honda

Product name: MR- L

D¢ External
case

Dimension table

Unit:mm
pHEE e A B C Do E
50 |[MR-S0L ' 67.9 18 l44.8f 16 | (733
20 (MR-20L '39.3: 18 "39.8' 1l | (449
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C) Controller standard (no option) connector pin assignment
LK

Appendix- 3

Cable and Connector]

Specifications

FR-SF -2

CON1
- I1/0 signal
MR -50L F
50 | 40 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41 | 40 | 39 | 38 | 37 | 36 3 j H 3
SMI | IMI | ESP2 | ESP1 | SRI SRN | TXD | TXD | RXD | RXD | DSR |DSR |DTR | DTR o
32 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24|25 | 22 |2 | 2 ! 1
SE2 | SE1 | SES |PI5A|OR2 | OR3 |ORC2 | ORCI | CTM | ORA2 | ORAL | TL2 ARST2 | ARSTL
18 ! 17 | 16 ] 15 | 14 | 13 J12li1; 10] 9 | 8 | 7|6 |5 4 | 312 1
OM | CTL | ORI |ORS | 0S FC | FA | D024 | USO | SET2 | SETL| OT | TLI zsz‘ﬂfiéir{'éh6 LMo
CON2 Motor detector signal
MR -20L F Motor temperature switch signal
20 | 19 | 18 | 17 | 16 | 15 | 14
sS| | PL| RB| PB| RA| PA
13m0 ] 9 8
PI5C N ‘% " CoM
7 16 1 s | ¢ 3 21
NISC | o1 | oHs2 | AG |
CON3 I/0 signal
MR -20LM
4] 151 16 ] 17 | 18] 19 | 20
250 | USO | VRO | CDO | FLO | ORAO | COM
8 ] 9 | 10| 11 | 12 13
ALl | AL2 | AL4 | AL8 |ALC
1 el 31 a5 ] 617
TLO | COM | VRI0 | DEF | 0D |DIG | OA
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Appendix 3
Cable and Connector
Specifications

@ option SF-OR card connector pin assignment (only optional

connectors)

-1

36—

CONA4
MR -20LF Magnesensor detection signal
20 | 19 | 18 | 17 | 16 ] 15 | 14
06 | OH | P15B|LSC |LSA |MSC | MS4
13124111 10] 9 8
7 6 5 4 3 2 1
S [ -_..4‘,;4
CONB
e Spindle encoder
MR —20L F detection signal
201 19 | 18 1 17 | 16 | 15 | 14
- | — e ,_.:__f —_
06 { PB | PB | PA | PA| SC | sC
312 1] o9 1 og
PISB | OH |LSC |LSA |MSC | MSA
706 (5| 41 3 =2 |
OG [ PSH | PSH |PSH | OH i OH | OH
CONAA
-~ Speed display
MR -20L F synchronous feed signal
20 | 19 | 18 | 17 | 16 | 15 | 14
0G { OB | OB | 0A | 0A | OC | oC
32 [ 1|1l 9 | 8
706 | 5 | 4 | 3| 21
psH | PSH | PSH | OH | OH .T OH
CONC ,
Orientation
MR -20LM position command
4 15 | 16 | 17 | 18 | 19 | 20
oL 12H_;T11H 10H | 09H | O8H | OTH
8 3 100 | 11| 121 13
1 2 3 4 5 6 7
064 | OSH |O4H |03H | 02K |0QIH




connectors)
CONB
MR-20L F
20 | 19 | 18 | 17 [ 16 | 15 | 11
-t et

13 12 1 10 9 8
P15B | OH MSA

CONB
MR-20LF 3B00C oreeeer)
20| 19 | 18 | 17| 16 | 15 | 14
OG | PB | PB | PA | PA | SC | SC

13 12 11 10 9 8

P5H | PSH | PSH OH OH OH
CONAA
MR—20L F
Speed display
synchronous feed signal
200019 18 01T 06 | 15 1
06 | PB | P | PA | PAl ST s
R TR
S S
N
P PSHPSH 0K Ok . Of

CN1A and CN1B are connec-
tors which are linked
through the bus line.

-137-

Appendix 3
Cable and Connector
Specifications

C) Option SF-TL card connector pin assignment (only optional

Magnesensor detection signal

Cable specification

BU M
| o r"A T T T T TN |
0 —t
ZS It +—t 26
V. 2
Vo } IW T 7 o
.-“.r P 11 bg
a8 t —lr XX [ o8

- :
NI XX e
B 1 -
o — 1 XX L1 b
4 0 Mo &
s o3l
70 t i
B e e
8
ﬁc T XX t 0 43
Yot—7_— - y
1 X L1 1oy
o 3; SO +—+ 10
]l?c —+ t— —o(i
(F—T_‘L—_W_—_—T~—— [
30- + L 16
5 ot
S S D o e e Y
4 4 O | ]
1550 L SO R S B
of——+ - 14
i o XX [l 3
) | T 3
:d& HBEED.. — B
16 —+ I I3
o ! XX 11 P
. [ I 2
Lol X L DY
H 1 L]
16 N o G— - 4
i + -0 19
o1 xX ——t-oui
' —O
[P o GR— I
Hol T SO ' o
Ih ! ! ! 16
» L L} 2
170~——L4——)O<~ﬁ——i—r———om
3 +—1 + © 23
1 g e e 4
- T :
I + —Joi
) + XX + 29
‘y[]l l’ T T] T )
N i ’
N T T

\ Metal shell
N eid

k*\VCabler clamp in shell




Main Circuit
Configuration

Appendix 4
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Appendix 5

Appendix 5
Spindle Part Lay-
out

Spindle Part Layout
(Excluding printed circuit boards)

When opening the hinge panel which is mounted on
the upper portion of the amplifier main panel
(which mounts the control circuit printed circuit
board), the main circuit parts are visible.

SF—-PW .
Hinge
SF-CA
!ﬁmrm;_lf—'—} )| Hinge
_____gi_ S

Option card FR-OR, Da,
TL mounting position
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Appendix 5
Spindle Part Lay-
out

(1) FR-SF-2-5.5K, 7.5K, 11K

Cooling fan 1

N3951 ML, Mounted on the)
rear side of the panel

(It is not used for 5.5 K.)

Cement resistor (RO)

Cooling fan 2
N3951 ML, Mounted on the)
rear side of the panel

Electrostatic condenser
(Cl-1 - Cl1-3)

Terminal board (TBll

Heat radiation fin

Current detection CT
(CT1, CT2) ///AT

Thermal protector (100°C)

" Current detection CT

(CT3, CT4)
Cl-3 is used only
for 11 kW type.
B+
Electromagnetic
contactor (MCl)
Electromagnetic
// relay (RAl, RA2)
///No—fuse breaker (CBl)})
N4 Daughter
panel Control power fuse(Fl to F3)

(MF 60NR—5A—S)

\\\\_Sontrol circuit filter (FIL1})

/\

~_ Thermal protector(60°C)
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(2) FR-SF-2-15K
Electromagnetic
relay (RAl)

Current detection CT

(CT1 CT2) -

Electrostatic

condenser -

(Cl—=1~1-4) \\\

No-fuse breaker

~ (CBD

\\ // //

Appendix 5

out

Spindle Part Lay-

Cooling fan 1

(

N3951 ML, Mounted on the
rear side of the panel

)

Cooling fan 2
(N3951 ML, Mounted on the
“rear side of the panel

Terminal board

(TB11})

L

~~.__Heat radiation fin

Thermal protector (100°C)

Electromagnetic
relay (RA2)

Current detection CT
(CT3, CT4)

/

Electromagnetic
contactor (MC1l)

Daughter
panel

*

~
~.

///

Control power fuse (F1 to F3)

(MF60NR-5A-S)

~. ©
~._Thermal protector (60°C)
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Appendix 5
Spindle Part Lay-
out

(3) FR-SF-2-18.5K

Cooling fan 1
HS4556 ML, Mounted on the)
rear side of the panel

Electromagnetic / Cement rgs}stor (RO) Cooling fan 2
relay (RAl) // (H54556 ML, Mounted on the,
rear side of the panel

~ __ Terminal board (TBL1)

Current detection CT TRR TRU~1
(CT1. CT2) I - ¢
‘\;;zf <1 [c2=5] C3-U

. TRS TRU-2 . :
Electrostatic / “ . Eeat radiation fin
condenser gf - Cl'—i c2-T c3-v //

Cl=1~1-4 > P ' TRT TRV-1
{T\\\\ : 1| ¥cr2
N ci-v
TRV-—-2
] )
N '
-+
Cl—4
L= lca-w] Thermal protector(100°C))
D1{{D1{{D1 TRW—2 - Electromagnetic
—1ll~ 23t 1 relay (RA2)
THszg P S
L 4:/
RAZ |7
HE S
=p 1 Current detection CT
ACL . @_ ~H-__ (CT3, cT4)
1 - T s e e
k ! 1yCT4
c i
| [
RO T RV Y -
X1 X2 X3
// 000 vivw
/ \
M
R Electromagnetic
/~ No-fuse breaker (CBD \contactor (MC1)

P Daughter
panel
,JT‘ Control power fuse(Fl to F3)

" (MF6ONR—5A-S)

-
L
Tiw
)
Y

.

~~._ Control circuit filter(FIL1)

\ Thermal protector (60°C)



Current detection CT

-+ e e
cr1.cT2) S o R ezd

>( : ; CT! e iU
, T_TRR TRU-2

(4) FR-SF-2-22K, 26K

Electromagnetic U l /

Appendix 5
Spindle Part Lay-
out

Cooling fan 1
MS4556 ML, Mounted on the

rear side of the panel !

Cement resistor (RO)

/ Cooling fan 2

(HS4556 ML, Mounted on the)
“\ IU rear side of the panel

relay (RAl) \

Terminal board (TB1l1l)

// - TRS1{c2—3] Heat radiation fin
7 Cl1—2 cT2 C2—5 m —
B S 2 TRV -1 H
Electrostatic /. ! 'irre
condenser ) & TRS3 e
(C1-1 to 1-4) \. - ¢ V(v
ci-aAft el || SRy
\\\ \\\\ : : TRTZ[C2 « T] S— |
N

| -+ TRT3 TRW—1
\ Cl—4
[ g oW Thermal protector(100°C)
e o
DD 1]ID1 TRW ~2 — Electromagnetic
-1I-2||—3 - relay (RA2)
B T '—
THSZD N S
B
RAZ} '
ACL EEF’L 1
!'__"'—_1‘ I Current detection CT
i H r_1CT4 o] . (€T3, cT4)
: i T
CBl | : ‘——ﬁj
0
L MCL
X1 X2 X3 ulviw
c 0 O
B+
AN

No-fuse breaker (CBl)

Electromagnetic
contactor (MC1l)

s Daughter

anel
pane: Control power fuse(Fl to F3)

(MF60NR-5A-S)

|

\\ Control circuit filter(FIL1)

Thermal protector (60°C)




Appendix 6

(1) SF-CA card

Appendix 6

Control Circuit
Printed Circuit
Board Part Layout

Control Circuit Printed Circuit Board Part Layout

(Note 1) The positions of PIN7 and PIN8 of
the bare board drawing number G51

differ from those of G52.
s TEfEs5 % JZssgs3 = sz
EXZ=Z2D%F £27527 £ SE2
e [0O00O0000] e 000000] [000000000/[00000000d]
cuz @ CoN2) e [ vt CON22 CON23 Lon
TGS L CONT0I
®uin Cll6 CHT CHA hd
®Chy o [ 2 N J u:u:u:nn
(AGA 4
) . EPROM E2PROM \ [NIEEY )
) ROMI ROM3 " .
PB1 550WOUC R e
PINZ PING tHO @
EPROM e
; ROM2
{—-—‘—‘SSOWDCO @i CHINCING crrn - cn e
® @ M7 CHIY ClziCH
ocnz €000 0 o e
@CH24 .
ot CHZE CHID L e
@CH2 CH27 - CH2Y CHBY i e
[ R N I I J
MACO012
PINT
16520 CONI02
ClHhe @
[QIEEY )
e ) U @
ADDRESS DATA LN @
r L B LED O CHOK @
NI AN
0 oy 2 teor O
LEDA LEDS LED6 LED? LEDS LLDY
234 o [ eins
Eiejef@{in &
Ok
SWI O SWZOSW3 O SWA4 SWS
m);.n TP DOWN  SET “'“'"O
CoNn
CONT03
- . Vil
CHIHO  @CHT PINA
CHi6 @ —3 CHIR Ci39
12 o o
0@ w_,@
CHIl@ ®
Vi
[WIZPX ]
[WIEER J
CH1 @ A' ?
Y 203 Cas QO
3
ce® [ e PINK nm
(GH1) H afterward PING
(SM1TLMI]
VRE VRS
=4 2 = = Z
CONI CONG CONy izt |74z
t
—144— Terminal whose function is

(equivalent to CHI (AGA)
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Appendix 6

Control Circuit
Printed Circuit
SF-OR card

Board Part Layout

(2)

O
| e
TPIN3:
CONA ir CONB J{ CONAN ( CONC

Note) The setting pin nanmes of

nunber

the bare board draw ng
G51 differ from those of Gb2.
par ent heses are pin nunber

Nunber in
of Gb2.

Exanpl e: sl1. . .. . Narme for G51
(PIN1) . . . Nanme for Gb2

—145-




(3) SL-TL card

Appendix 6
Control Circuit
Printed Circuit
Board Part Layout

1) Bare board drawing G51 part | ayout
I'— __________ |
I CONII ! 123
__________ - PIN| [oo0
123 PIN? [2XeXe]
PIN3 Eoe) X YO
LEDI
E] CH5
o o CHI Ovri
(O e CH2
* CH3
CNIB ; -
CHa4 PIN4 5
CNTA 1
CONB CONAA
2) Bare board drawing G52 part | ayout
r— - 1
{_____C*O_Nll____ Lg:.)m
2 CHS
PIN3ES2]
[] oINg . CHI
csr {EsS . (l}ié
CN I B - (
. { ] 123
CH4 - 58] PINS
CNIA
CONB CONAA
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(4) SF-PW nodul e

This nodul e supplies all

Appendix 6

Control Circuit
Printed Circuit
Board Part Layout

DC current to the entire FR-SF.

AC170 to 253V

i nput
—A =
LT IE]
AC200 ACO
LEDI
O
[000000, !300 oo OOﬂlOOO 000 OOO]
|
- c<CCOmm 0LV A0 MMM oo QOO T
z L22822 LIS NI LE2 B2 LS v s
Eé;égggg ozZonz LOZ AT AOZ AQZ 007 A
Q—«s_AD«<ZuD-s_‘ , . — N ;e —— v e e
\ < E 1 F G H B C D
Block A
(Note) 1. The blocks B, C, Db E, F, G H, and | are power

supplies for the base anplifier of
cuit power transistors_ Note that
insulated fromthe main circuit.

the block A (DGA, AGA, D024) are

nmut ual | y connect ed.

2. The 0 V lines of

—147-
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Appendi x 7 !
lNhjor Part Table

Appendix 7 Mjor Part Table
(Note) Spare part class A ..... The part should be replaced every 2 years.
Spare part class B . The part should be replaced every 5 years.
Spare part class C ..... The part should be stocked by the nmachine nanufacturer.
Spare part class
Stand- .
lter Part name . Mbdel name Maker Code | Q'ty |ard Sel ectionl 1Remar ks
No. Capaciity acces- | 15|~
kW sory
5.5
5 | NFsocs | 40R05
- 3P —_
11 50A05
15 75A05
Vo-fuse 18.5 | NGglooCs Mitsu-
1 br eaker 22 3P 100A05 bishi cel 1 0 0 0 L
26
-5 | um75CDY-10
7.5 TRR
11 UM100CDY-10 TRS 3 0 0|10 |3
15 TRT
UM150CDY-10
Transistor 18.5 Mitsu- _|_
module 22" bishi TRR1-3
UM75CDY~-10 TRS1-3 9 0 0|0 |9
26 TRT1-3 N
5.5 | uM75CDY-10
7.5 | UM100CDY-10 TRU
TRV 3 0 0 (0|3
_I1 UM150CDY~10 TRW
5 ] f—
3 rrgniiStor 18.5 UM100CDY-10 Mittfu;- TRU1, 2
nodule ishi TR 0 0|6
22 UM150CDY-10 iz | ’
26 ' N D
5.5
7.5 PT768 DI 1 0 0|01
11 —| =
13 PD608 Nippo D1~
18.5 n
4 | Diode stack inter- Dl -2 3 0 0103
22 PD1008 national D-3
26

Continued on the next page.
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Appendi x 7

Maj or

Par t

Tabl e

Spare part class
Stand- .
ﬁ;em Part name Ty} Mdel name Maker Code |Q'ty |ard lieleCtlon Remar ks
. Capa acces—
kW sory A|B|C
5.5 1-1 2 0 0|22
7.5 | 2900UFX350V N boon Ci-1, 2
BKO-NC1043~ Chpp' —
11 H19 emcon | cj-1-3 1 3 0 0 [3]3
15
Cl-1-14 4 0 0144
El ectrol ytic 18 5 3200UFX350V ]
> | condensel 22 BKO-NC1043- Ni ppon
55 oo condenser | g-.|- 5 5 0 ols|s
5.5
7.5 SK50-AC200V
11
15 MC1 1 0 0|01
Electro- 18.5 B
6 [magnetic Mtbsuh_
cont act or 22 SK65-AC200V Ishi
26
5.5 FAN1 1 0 1 ]0]1
7.5
N3951MVL
11
15 FAN1
T FAND 2 o] 2 102
: . Tobi shi
7 |Cooling fan
g 22 HS4556MVL Kosan
26
5.5 HO2
7.5 HO3
11 HO4
15 HO5
18.5 -
8 JAC reactor BKO Ho6 gheuﬁ. ACL 1 0 0 jo |1
22 NC6321~- | HO7 nxi
26 HO7
5.5 C2-R,S,"
. MEUZ105K600A o ci-u.vav| 8 0 016 |6
9 |[Condenser 7.5 BKO-NA1061-05 Si zuki !
11 C2-R,S,1 3 0 0 {313
co .inued on the néxt page.
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Appendi x 7
Maj or Part Table

Spare gart class
lter Part nane - Mbdel nane Maker Code 'ty | rd |Selection| Remarks
No. Capacity cces- |15 |5

kW ory -
11
C3-u,V 3 0 'ENE
15
18.5 | BKO-C1916H02 c3-ul,
22 c3-v1, 6 0 2 |2 |6
10 surge absor ber —26 SHI ZUKI C3-Wl,
15 |
C2-R1,
_ 185 BKO-C1916H01 o 3 ’ i
22 C2-R1, |
11 |surge absorber | 26 | swzua | &350 | ° N R
5.5 HO2 I
.5 HO3
11 HO4
15 HOB
18.5 - HOB R1
12 i esistor BKO Mcr_on R2 3 0 0 ]0]3
22 NC1120- | Ho7 | Denki R3
26 Ho7
5
7. RO 1 0 0o |o|1
11
15
. 18.5 M cron RO 1
13 Resistor > MFS30A802K Denki RO- 2 2 0 oo |2
26
14 | relay 5.5 | 43382, OMRON RAL 1 o |o o]t
15 | Relay 0 | MRS OVRON RA2 1 o oot
Ther nal 5.5 Tohoku
16 | orotect or o | OHD-60B VL o THS1 1 0 0ot

cc ‘inued on the next page.
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Appendix 7

Major Part Table

Spare gart class
Ite l stand- Selection Remar ks
NG Part name = Tty Model nane Maker Code 'ty :;Ls— e
kw ijory
Thermal 5.5 Tokoku
17 protector o6 OHD-100B Net al THS2 1 0 ) [0 |1
5.5 HO2
7.5 HO3
11 | HO4
15 HOb
CT1
Current 18.5 BKO- HO6 CT2
18 | detector 55 NC6131- [ o7 KOSHI N CT3 4 0 Y |o |4
(CT)
CT4
26 HO8
55 | TE K14-3
7.5
11 TE-K22B-3
15
Term nal 18.5 M tsu-
19 1 boar d 22 TE-K60B-3 bi shi 83 1 0 oot
26
Ter m nal 5.5 Mtsu- TB4
20 | poard - 26 | TEK2:3 bi shi TBL1 2 o |0 |02
21 | Noise filter 5;526 BKO-NC6143H01 | SHI ZUKI FILl 1 0 ofjof1l
Fl fube fus
5.5 T
22 | Fuse 2?56 | MF6ONR-5A-5 Fode E% 3 3 0 |o| 3] Fssing
igent
_ | rontainec
. 5.5 DCR2-12003 Mat suo
23 | Surge Kkiller o6 75041 Electric SK1 1 0 0 jo 1
5.5 Yanabi sh
o6 BKO NC6233 Electric SF- PW 1 0 0 fo |1
24 | Mbdul e -
5.5 SF- CA Mtsu-
o . 2726 | (TN990A376G61) bi shi SF-CA 1 0 jofoll
25, r}nted cir- _
cuit board
Continuec ON tieneXt page.
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Appendi x 7
Maj or Part Table
Spare pprt cl ass
[ten Stand- |lce)ecti
Par name 5 - Model nane Maker Code 'ty |ard 1onll Remarks
Jo. apacity acces— (3~ TE-"
kW sory
M tsu-
>rinted cir- SF-OR bi shi SF-OR L 0 0 +
26 |[:-uit board -+
(for option) _ _ M t su-
SF-TL bi shi SF-TL 1 0 0 1
Sony
BKO-C1810H03 Magne- 1 0 0 1
scal e _
Magnet
Yagnesensor Sony
(option) BKO-C1810H02 Magne- - 1 0 G fqu |L
27 Sensor scal e
Sony
BKO-C1810H01 Magne- -
Anmpl i - scal e 1 0 00t
fier
Encoder RFH1024-22-
(opt i on) 1M-68 TAVAGAWA 1 0 0 lo |1
Mot or built-
28 | i1 encoder TS1860N14 TAMAGAVA 1 0 0 Jo |1
All2
B112 i
_BL12 1 a0 15102 g”! on
: B132 el kou
29 | Cooling fan —_— 0 0|1 |1
Cl32
_AL60 1 prp 6g0-A Akamatsu
B160 nxi
_ALl2 | 6307M222C519
Bl1l2
30 Ezel"’(‘)ra'dngsi de) _B132 | g330M2z2Cs22 | NTN 1 0 0|1 ]2
Cl32
_AL60 | g33oM272Cs28
B160
Continued o1 the neXt page.




Appendi x 7
Maj or Part

Tabl e

Spare part cl ass
Item Stand- )
Part nane - Model nane Maker Code Qty|ard Sel ectiorl Remarks
No. Capacity acces-
kW sory |A|B|¢C
Al2
6306M222CS16
B112
Bearing B132
31 | (non-1Ioad) ER NTN 1 0 0|1 |1
side 5408M222CS19
A160
B160
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Appendi x 8
D splay Lanps

Appendi x 8 Display Lanps (LED di odes)

(1) SF-CA card
Nurber Descri ption
LED1 Li ghts when the converter regenerates.
LED? Li ghts when the base of the inverter/converter tran-
sistor cuts off.
Wat chdog al arm Li ghts when the power is turned on or
LED3 the machine is reset. In the bus |inkage state,
lights until the NC startup initializing operation is
conpl et ed.
l-_EE?EDg Status display and alarm displ ay
LED10 Li ghts when the converter voltage is charged.
(2) SF-TL card
Nunber Descri ption
LED1 Encoder circuit breakage detection.
(3) SF-PW nodul e
Number Descri ption
Puts off when the AC input votlage is not supplied.
LED1 Puts off when the DC voltage terminals (P5aA, P15A,
N15a, and P24) of the block A are shortcircuited to
t he ground.
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Appendix 9
Check Terminals

Appendi x 9 Check Term nals
(1) SF-CA card
No. |Comon Signal, description, waveform
CH 1| DGA +5V (4.85 ~ 5.15V)
CH 2 ov, DGA
CH 3 ov, DGA
CH 4 | DGA +24V (21.6 ~ 26.4V)
CH 5| AGA +15vV (14.25 ~ 15.75V)
CH 6| AGA Phase U voltage comand
CH 7| AGA Phase V voltage comand
CH 8| AGA Phase W voltage comand
Exanpl e of waveforn) Regul ar notor rotation
0 v 15 Vv
R |
l
o [ - 0 ~ -15v
- 30
t = N (sec)
N. Motor speed
(rpm)

CH9 OV, AGA (Anal og ground)
CH10 | AGA -15V (-14.25 ~ =-15.75V)
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Appendix 9
Check Terminals

No. |Commpn Signal, description, waveform
CH11l | AGA Phase V PWM nodul ati on wavef orm
CH12 | AGA Phase W PWM nodul ati on wavef orm
CH13 | AGA Phase U PWM nodul ati on wavef orm

Exanpl e of waveforn) Oientation stop

45V~55V
0~05V —
t |
t = 300 usec
CH14 | AGA Phase V reference sine wave
CH15 | AGA Phase W reference sine wave
CH23 | AGA Phase U reference sine wave

Exanpl e of waveform Mot or accel eration

0~10V ]/\ /\ /\ /.\ﬂﬂq]r\vnvf\v/\vf
VOV VI

0~=10V

. 30
t = N (sec)

N. Motor speed
(rpm)

Continued on the next page
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Appendix 9
Check Terminals

No Conmon Signal, description, waveform
CH16 | AGA Phase W inverter current detector
CH40 | AGA Phase U inverter current detector 2.5V at 1008
CH41 | AGA Phase V inverter current detector
Exanpl e of wavefor) Motor acceleration
ANNAWAWLY
i /
VAR VAR
Lo
t 5 QNQ_ (sec)
Controller | Current
capacity value N: Mbdtor speed
5.5K 15.2A/V (rpm)
7.5k | 20.4a/v |
11 K 30.4A/V
15 K 38.0A/V
18.5K 44.0A/V
22 K 53.2A/V
26 K 65.2A/V
CH17 | AGA Phase U base anplifier driving signal
CH18 | AGA Phase V base anplifier driving signal
CH19 | AG Phase W base anplifier driving signal
CH20 | AGA Phase U base anplifier driving signal
CH21 | AGA Phase V base anplifier driving signal
CH22 | AGA Phase W base anplifier driving signal
Conti nued on the next page.
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Appendix 9
Check Terminals

No. Conmon Signal, description, waveform
CH27 | AGA Phase R base anplifier driving signal
CH28 | AGA Phase S base anplifier driving signal
CH29 | AGA Phase T base anplifier driving signal
CH30 | AGA Phase R base amplifier driving signal
CH31 | AGA Phase T base amplifier driving signal
CH32 | AGA Phase T base amplifier driving signal
Exanpl e of waveforn) Oientation stop state
14.5~15.5V
0~05V
t
=300 usec
CH24 | AGA Triangle wave carrier

Exanpl e of waveform

Ready on state

\'s

L t N
i |
F=300u
Contrqller v, Vs
capacity
Lokw 1~ 4.5V | -1 -4.5v
or less
18.5kwW 34 13V | =3 o 13V
or less

secC

Cont i nued on the next
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Appendi x 9
Check Term nal s

No. [Conmon Signal, description, waveform
CH25 | AGA Current anplitude conmmand O ~ 10V

CH26 | AGA -10 V reference voltage -9.7 ~ -10.6V
CH33 | DGA Regeneration current linit state

Exanpl e of waveform Mot or deceleration state

Current B 4 5~55V
limt state
0~05V
CH34 | AGA Regenerati on overcurrent

Exanpl e of waveform

Notmals 45~655V
Overcurrent 0~05V
CH35 | AGA 10 V at converter voltage 400V

Exanpl e of waveform

Accel eration Decel eration

\_ - T
' 6~10V

Continued on the next page.
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Appendix 9
Check Terminals

No. |Common Signal, description, waveform

CH36 | AGA Power voltage peak current

Exanpl e of waveform Motor stop state(MO5)

56~10V

CH37 | AGA AD converter input
(speed feedback and voltage command detection)

Exanpl e of waveforn) READY ON, Motor .stop state
(MO5)

NN
L

0~- 11V
t
! =1 8msec
CH38 | AGA +10 V reference voltage 9.7 - 10.5 v
CH39 | AGA Regeneration converter current detection

Exanpl e of waveform Mot or decel eration

0~35V

Continued on the next page.
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Appendi x 9
Check Term nals

No. |Commpn Signal, description, waveform
Controller Current
capacity value
5.5kW 15.2A/V
7.5kW 20.4A/V
11kW 30.4A/V
15kW 38.0A/V
18.5kW 44.0A/V
22kW 53.2A/V
26kW 65.27A/V
CH42 | AGA Converter DC current detection 10v at 200%
CH43 | AGA

Exanpl e of waveform Regul ar notor rotation
state

- 1~10%

Controller | Current

capacity value
5.5kW 30.4a/V
7.5kW 40.8A/V
11kW 60.8A/V
15kW 76.0A/V
18.5kW 88.0A/V
22kW 106.4A/V
26kW 130.4A/V

Continued on the next page.
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Appendix 9
Check Terminals

No. [Zommon Signal, description, waveform
CH44 | AGA Speed feedback phase B
CH45 | AGA Speed feedback phase A

Exanpl e of waveforn Mot or acceleration state

ANvANIEl|
AVARVATA |

bt
i,memN: Mot or speed (rpm

g ~

64

CH46 | AGA Anal og speed reference voltage

Exanpl e of waveform Regul ar notor rotation
state

0~10V

CHA7 |CON24-2 | Inverter base anplifier output Phase
CH48 [CON24-6 | Inverter base anplifier output Phase
CH49 |ZON24-1 | Inverter base anplifier output Phase
CH50 |ZON22-2 | Inverter base anplifier output Phase
CH51 |ZON22-2 | Inverter base anplifier output Phase
CH52 |ZON22-2 | Inverter base anplifier output Phase
CH53 [CON23-2 | Converter base anplifier output Phase
CH54 |CON23-6 | Converter base anplifier output Phase
CH55 [ZON23-1 | Converter base anplifier output Phase
CH56 [CON22-5 | Converter base anplifier output Phase
CH57 [ZON22-5 | Converter base anplifier output Phase
CH58 [ZON22-5 | Converter base anplifier output Phase

HwWHd— 0o s agds <C

Conti nued on the next page.
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Appendix 9
Check Terminals

No.

Conmon

Si gnal, description, waveform

Exanpl e of waveform

Oientation stop state

13.5~16.5V

-9~-11V

t=300usec
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(2) SF-OR card

Appendix 9
Check Terminals

No Comon Signal, description, waveform
CH 1 | DGA Position feedback phase A
S Encoder orientation
CH 2 | DA Position feedback phase B state (1024 P/r)
CH 3 | D&A Position feedback phase Z
Exanpl e of waveforn) State of clockw se
rotation viewed from
encoder axi s
P
a. b~l c d
T
4.5~54V
CH1
I 0 ~058V
—— 45~55V
CH2
p f | 0 ~05V
45~55V
CH3
- 0 ~05V
abc.d=l; P+lpp
e: 0le<P/2
fr P<f<3/2P
15 1
P:256'N(SQC)
N: Position feedback encoder speed (rpm)
CH 4 | AGA Magnesensor out put Magnesensor ori-
CH 5 | DGA Magnesensor |inear zone out put entation state

Cont i nued
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Appendi x 9
Check Termnals

No. Conmon Signal, description, waveform
Exanpl e of waveform State which the magnesensor
nmounting disk rotates at 10
rpm
44////”\\\\\ 3~5V
CH4
\/ 3~ AV
| 4 5~545 0\
CHH _— 0 ~05\
/‘z% (sec)
N. Speed of magnesensor
mounting disk (rpm)
CH 6 0V, DGA
For AGA (anal og comon), use the SF-CA card term nal board OM
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(3) SF-TL card

Appendix 9
Check Terminals

No. ‘ommon Signal, description, waveform
CH 1| DA Position feedback phase A\
Co Encoder orientation
CH 2 | DA Position feedback phase B) state (1024 Pir)
CH 3 | DA Position feedback phase Z
Exanpl e of waveforn) State of clockw se
rotation viewed from
encoder axis
P
a b p ¢ d
T ————— 4.5 ~556V
CH1 — —_————L—————— 0 ~05V
—— 15~55V
CH2 l ( t ~05V
-
'*“* N ——J 45~54YV
CH3 0 ~05V
a.bh e, d=1/74P+1/12P
e 0we- P/2
f: Pafw3/2p
15 -
PiZSG'N(Se(‘)
N: Position feedback encoder speed (rpm)
CH 4| AGA Magnesensor out put Magnesensor ori-
CH 5| DGA Magnesensor |inear zone out put entation state

Continued on the next page.
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Appendi x 9
Check Term nal s

-167-

No. Conmon Signal, description, waveform
Exanpl e of waveform State which the magnesensor
mounting disk rotates at 10
rpm
3 ~5V
CH4
I~-5YV
45~55YV
CHS Go~05V
N B
[.—,2;’:;0 (sec)
N. Speed of nmagnesensor
nmounting disk (rpm)
For commbpns DGA and AGA, use the SF-CA card.




(4) SF-PW nodul e

Appendix 9
Check Terminals

Bl ock Check termnal DC out put voltage
Bet ween P5A and +5V  +3%
DGA
Bet ween P24A and +24V  +10%
DO24 Commmon
Bet ween P18A and |con-
A AGA "and between |pec- +18v. +10%
N18A and AGA . -18V  *10%
tion _
+5V (0 V when AC in-
Bet ween ACDOVWN put voltage is not
and D24 supplied or it is
160 V or |ess)
+10%
Bet ween P15F and D1OF +15v 0
-10%
B and between N10F and 1103
D10OF -lov 10%
+10%
Between P15G and D10G +15V Jo%
C and between N10G and 1103
D10G -lov 10%
Bet ween P15H and D1O0OH +15V +18(§2
D and between N10H and ¥10%
D10H -lov To0
+10%
Bet ween P15A and D10A +15V o 0%
E and between N10A and 7103
D10A -lov “ioum
+10%
Bet ween P15C and D10C +15V Jow
F and between N10C and 7102
DlocC -1 ov ~10%
Bet ween P15D and D10D +15V +i8§/§0
G and between N10D and 103
Bet ween P15E and D10E +15V +18(§0
H and between N10E and
+10%
Bet ween P15B and D10B +15v +i8(§o
and between N10B and 1102
D10B -lov 10%
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Appendix 10
Parameter Setting
List and Short Pin
Switch

Appendi x 10 Paraneter Setting List and Short Pin Switch

(1) Exanple of paraneter setting |ist

(2) Exanple of short pin setting description in the card.
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Mitsubishi Spindle
Control Unit

FREQROL-SF

Setting List

Customer

Machine name

Appendix 10
Parameter Setting
List and Short Pin
Switch

1. Parameter setting list

No |Symb Data | Type No [Symb: Data [ Type No {Symb: Date | Type Na [Symb: Date | Type
0l | NOX 41 [ OSL | HEX 81 |[SMAX Cl | OM1 HEX
02 | MSL 42 | BSL ” 82 |TOPR cz| ~ “
03 | PLG 43 83 |BUNH C3 | OMZ ”
04 [ MOD 4 | CPI | 84 |FBCX 4l “
05 | DSR 45 [CWT 85 | KWP C5
06 | MON 46 : 8 | KWI C6
07 | OISL 47 87 | KWF = C1
08 | O2SL 48 ! 88 |TMST S C8
09 | ISL 49 [GAHI HEX 89 [TMLD 8 C9
0A | 12SL - 4A |GAHZ: “ 8A |[TMLS o CA
0B | VOP 4B |GAH3: Z 8B |[ERLT “ CB
0C [ VON | 4C [GAH4: L 8C | WRP o cC
0D | VGP 4D |GBHI1: “ 8D | WRB & CD
OE | VGN 4E |GBRZ: “ 8E |[FLXC e CE
OF | CSN2 4F [GBH3 2 8F MMAX] = CF
10 [DTYP 50 {GBH4 . 2 % |MMIN o Do
11 | DTOI : ®[ 51 [SERR: 50 91 | MB 8 D1
12 | DTOZ | @[ 52 [SETM! 12 92 | MA K D2
13 | DT03 | ®| 53 [ZSTM | 200 93 | KM ~ D3
14 | DT04 ¢ ®| 54 [UTTM. 1000 94 | KFP 0 D4
15 | DTO05 _ ®| 55 [SDEF: 25 95 | KFI x5 D5
i6 | DT06 @[ 56 [SADN: 4 9 [PYMX z D6
17 | DTOT ®[ 57 [PEKO’ FF30 | HEX 97 | KIP £ D7
18 | DTO8 . 58 [CVHS. 98 |[KWS0 £ D8
19 | DT09 @[ 59 {[SVSP: 40 99 | KWS . D¢
1A | DTI0 ®[5A | PDT ) 9A | GCD 9 DA
1B DTII @[ 58 | IPOS 10 HEX 9B | GCQ v DB
1IC | DTI12 5C [PZSF-. “ 9C [KUV 5 DC
1D | DTI3 SD | # u. ” 9D | KDI 5 DD
IE | DTI4 SE |DCSN : 9E | KQl i DE
iF | DTI5 5F | PYX 9F | DILT - DF
20 [ DTI6 60 AD [QILT il E0
@[ 21 [ PGI 180 61 Al | KII El
e n[rc2 20 62 A2 | 1ILD E2
®[2i [PGC | 40 63 A3 | TILS E3
@24 [ zrRZ ° 16 64 Ad [X1,X2 B4
®[25 [ 0SP 220 65 A5 [X3,X4 E5
®| 2 [ CSP 30 66 A6 [Y0,Y1 E6
@[ 27 [ PST 2048 57 AT [Y2.Y3 E7
28 | BRC 68 AB| Y4 E8
29 69 A9 SPO | & ~ E9
2A 6A AA'SBS | » 4 EA
2B 6B ABI SIQ | E x EB
2C 6C ACIDPO| & 8 EC
2D 6D AD|[DBS | & = ED
2E : 6E AE[(DIQ | — ¢ EE
®[2F [ORS1: 4400 | HEX 6F AF|BSD | = * EF
30 [ORSZ " Z 70 B0 FO
@31 | TSP | 450 71 Bl _[ICSMAX| FI
el 32 [ Z5p ° 72 B2 [CTOFR F2
@33 [CSN | 30 73 B3 |CBUNH| & F3
@[3 [SDT @ 10 74 B4 |CFBCX| &) F4
e[ TTLM 20 75 B5 [CKWP| 26 un F5
®[3% [ VKP . 10 76 B6 |CKWI| 85~ F6
O[T [ VKl | 60 71 B7 |[CKWF| 8 .3 F7
38 | TYP | 8 B8 [CKWS0| &= F8
@[ 39 [GRAI 1 HEX 79 B9 [CKWS| ™73 F9
®[{3A |GRAZ 1 2 7A BA | CKIi | * FA
®[3B [GRA3. 1 2 7B BB | CSFT FB
®!{3C [GRA4 1 2 7C BC FC
®[3D [GRBI 1 ” 7D BD FD
@[ 3E [GRB? 1 Z 1E BE FE
®|3F [GRB3 1 ” 7F BF FF
®| 40 [GRB4 1 ~ |@[ 80 [TOUT. 1000 | HEX Co 00

D The value can be set fromthe NC

@ Fixed paraneter
initially set.

bei ng set

when E2ROM is

2 MITSUBISH!I ELECTRIC CORPORATION

Date of issue

ICheck[Desigrd Approved
ed —

I

Issuedled

Qrder_tlist _No /

BN4O0 U RO

—170-




2.

Setting description of

short

[_Aopendi x 10
Parameter Setting
List and Short Pin
Switch

pins switch in cards

1. For pin settings in the table, means that the
pin is to be inserted; E means that the pin is
Yescription to be renoved. Notch
f syn‘r?tc;ls 2. SWb should be set in the o nmark side. iy
ind NUNDETS | 3 51 marks the setting value of the rotary switch AL
with o. Nu1d
Card Card
name group
1234 12 123
o 12 12 AlO . ONT T ]
a1 e's! si00| | B oFFI0IOOk
PIN3 PINA. PI NG PI NG PI N7 SW5
ard 2he*ReEs 2heRike
1234 12 i ‘ 123
12 123 AlO _ % ON[ [ ]
62 O {eYe) B|O©O %57 7 OFFIOIO
late:
PINL PI N2 PI'N3 PIN?, Pl N5 PING PI N7 Pl N8 SW5
Bht " test 2he"teld
30 o[1]2[3
123 3| 2% NEGH
[@%%; 1522 1§ 8l9]alB
e CIOEF
PIN3 PI N4, PI'NS CS1
or.Ship
SF-TI ent  test
card
of1]2[3
4% 4557
|\ 8lolAlB
(%2 52722,
or CIDEIF
lat
arer PI N3 PIN4 PI N5 csi
>r ship-
ant test
9600 A0l
19200 [O] B
G51
Si S2 S3 S4 S5
5F~OR
ard
9600 [ A Q]
% g&,j
G52 19200 [O] B &
or
late:
Pl N1 PIN2 PI'N3 "INd PIN
=]
[+
L)
a
; Order list No.
X
BII\]I4[0I !U\ | lRlOl —
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Table 1.1

Maj or structura

conponents (1/3)

(Note) Nunber of ROMB (E2PROM) designates the nodel of correspondin? motor which is identical with the description on a sub-plate
(model of corresponding motor) stuck next to the nane plate for rating of anplifier
No. Oof spec- No. of Pri ; ; |'icable AC spindl t
e ; e rinted circuit ' Applicable spindl e notor
Applicable ampli- i fication ampl i fi er board ROM drawing No. LISt ol rating/
i"ier or nane di?mﬂngf dng‘nﬁ d = Model
(O;Séro ) (|i3?' ed) Refer= | option ROML ROM2 ROM3 Wth legs | Wth flange
-V BN404U612500 | BN404U612 SF-OR10
FR-SF-2 -RV BN404U613500 | BN404U613 SF-OR
-5.5K — SF-CA 55040001 5500000 | g5 5 oAl S1-2.2A
(2.2K) (Encoder) |BN404U598S00 | BN404U598 SF-TL
BE87871
SF-TL
-V BN404U614500 | BN404U614 SF-OR10
FR- SF-2 -RV BN404U615500 | BN404U615 SF-OR
-5.5K — SF-CA 550w000 | 550000 | 55_3.7a| sg-3.7a
(3.7K) (Encoder) |BN404U616500 | BN404U616 SF-TL
, BEB7575
SF-TL
-v BN404U517S00 | BN404US517 SF=OR10
FR-SF-2 -RV BN404U518500 ( BN404U518 SF-OR
-5.5K — SF-CA 330K000|  550u000 | 5.5 5A| s3-5.5A
{5.5K) BN404U519S00 | BN404US519 SF-TL
{Encoder) BE87458
o censor)| BN404US20500 | BN404U520 SF-TL
-v BN404U489S00 | BN404U489 SF-OR10 RS RS
_ 87400
PR-SF-2 -RV BN404U409S00 | BN404U409 . SF-OR 550W000 | 550W000 <. 7 5A
-7.5K =T SF-CA 2F aF e SJ-7.5A
(Encoder) |BN404U462500 | BN404U462 SF-TL
o BE87459 BE87460
(Mogretic £)| BN404U464500 | BN404U464 SF-TL
\Y BN404U490S00 | BN404U490 SF-OR10 RSJ
- - 87401
FR-SF-2 RV BN404U521500 | BN404U521 spocn SF-OR 550W000 | 5500000 | < i1a S3-11n
11K -T 2F 4F -
(Encoder) |BN404U461500 | BN404U461 SF-TL
-T BE87461 BEB7462
. BN404U522S00 | BN404US522 SF-TL 7
(Magnetic sensor)

IT xTpuaddy
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Table 1.1 Major structural

conponents (2/3)

No. Of spec- No. of . - ; - -
N . i Printed circuit . Appl i cabl e AC spindle notor
Appl i cabl e ampli- ification anmplifier boar d ROM dr awi ng No. LISt of Tating/
fier or nane ?[‘fw&”gf dbﬁ?‘an?ed Ref Model
| o] | erer- H . .
order ) (1i st ) ence Option ROM1 ROWR ROVB With legs | With flange
-V BN404US23S00 | BN404U523 SF- OR10 RSJ
FR- SE- 2 -RV BN404U524500 BN404U524 <F ca SF-OR 5501000 550W000 S3-15
-15K -T ) 2F 4F -15A §J-15a
(Encoder) |BN404U403500 | BN404U403 SF-TL
= BEB7462
Magnetic, |BN404U525500 | BN404U525 SF-TL
Sensor
-V BN404U491S00 BN404U491 SF- OR10 rST
87476
FR. SF- 2 -RV BN404U527500 | BN404US527 <. ca SF- OR 5501000 5500000 | ¢ s s
~18.5K -T ) 2F 4F -18.5A( sJ-18.3
. (Encoder) |BN404U528500 | BN404US528 SF-TL
L BE87830
(naé%etic) BN404U529500 | BN404U529 SF-TL
Sensor
-V BN404US26S00 | BN404U526 SF- OR10 RSJ
87478
FR SE- 2 -RV BN404US530S00 | BN404U530 & A SF- OR 5501000 5500000 | <) 5oa <3 29A
-22K -T i 2F 4F . -
(Encoder) |BN404U531500 | BN404U531 SF-TL
-T BEB7832
Maghetic, |BN404U532500 | BN404U532 SF-TL
Sensor
-V BN404US533S00 | BN404U533 SF- OR10 RSJ
87480
FR SF-2 -RV BN404US34S00 | BN404US34 L A SF- OR 550W000 5501000 <3 26A
-26K -T P 2F 4F - SJ- 26A
(Encoder) BN404US535500 | BN404U535 SF-TL
- BEB7832
Maghetic |BN404US36500 | BN4D4US36 SF-TL
SENSor
-V BN404U617S00 | BN404U617 SF- OR10 RSJ
87514
FR- SF- 2 -RV BN404U618500 | BN404U618 SF- OR
- 26K T SF- CA R R Tsxus
(15xW8) BN404U619S00 | BN404U619 SF-TL

SF-TL

BEB7869

SUQUUULY) [RATOONI]S
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Table 1.1 Mjor

structural

conponents (3/3)

No. of _ Printed cir-| Printed cir-
Name specification| cuit board cuit board Renmar ks
drawi ng name drawi ng
Magneti zer BKO-C1810HO03
Magneti c -
sensor for zggggﬁ'c BKO-C1810H02
orientation
Amplifier BKO-C1810HO1
Wth speed select signa
function SF- OR10 TN990A547G61
Speed sel ect signa
function plus nagnetic SF-OR TN990A518G62
sensor orientation
Connection with NC by bas
connection plus nagnetic SE-TL TN99OA3TTGEL

sensor or encoder orient-
ation

11 xTpuaddy

SUBUCAICD  TeANIONTIS




’ Apk)/he,ndi X 12

ment.

I nt enance |nstru-

Appendi x 12 Maintenance Instrunents

(1) Instrunents for adjustnent

Instrunents in Table 1.2(a) are for adjustnent and those
in Table 1.2(b) are for repair of troubles.

Table 1.1(a) Instruments for adjustnent
Nane l Speci fications Application
AC volt neter Wthin 1v - 300V Check of AC power
+2% supply voltage
Plus, mnus ® large, small
driver ® large, nmedium -
small
Table 1.1(b) Instrunments for repair of troubles
Nane Speci fications Application
Wthin 1v - 300V Check of AC power
AC volt meter +1% supply voltage
v Check of DC power
DC volt neter let%h' n ilmv 500V supply voltage, off-
- set voltage
Tester Resi st ance check
Pl us, mi nus @ large, small
driver © large, nedium
smal |
Check of waveform of
Synchr oscope 10 MHz or over encoder
Table 1.1(c) Instrunents for replacenent
of E2ROM
Name Speci fications Application
ROM renpver Exanpl e, OMRON's 5
(IC REMOVER) XY2C-0103 Removal of E2ROM
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Reference Setting and
Adjustment

1.1 Set switches, set
pins, and volunes

Ref er ence. Setting and Adjustnment

1.1 Set switches, setting pins, and vol unes

For the parts positions of the main panel and hinge panel
of the anplifier, see the conponent |ayout (Appendix 5).
For the parts positions on the control circuit printed
circuit board, see the conponent |ayout (Appendix 6).

1.1.1 SF-CA card

(1) Dip swtches

Swi tch Nane Descri ption
No.
SW5-1 Test node Sel ects the test node.
-3 sel ection A
il
ix XX Normal  setting
L x i x | - - [lgnores the NC paraneters-
f \ .The internal paraneters beconme
X0 X Tlvalie.
fosf eeeees
, x \/,<i ; The npde
X0 e (Normal ly, this npde shoul d)
P b not be set.
DX D R
; P
SW5-4 Meter calibra- |
tion
Meter full-scal e output
< Met er nornal node
Calibrates the full-scales of the speed
neter and |oad neter. When SwW5-4 is
turned on, the neter full-scale voltage
is output, so that the speed neter and
| oad neter are adjusted using VR4 and
VR5, respectively.

ON Position of dip switch.
OFF Position of dip swtch.
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Reference Setting and
Adjustment

1.1 Set switches, set
pins, and volumes

(2) Pushbutton switches

No.

Nanme

Descri ption

SW1

Swi tches the LED display nbde.

Whenever this switch is pressed, the node is
rolled over in the order of status display
+ diagnosis -+ alarm > paraneter (1) - para-
neter (8) - debug.

SW2

upP

Changes the current page to the next page in

t he sane node. In the paraneter node, when the
UP switch is pressed after the SET switch is
pressed, the paraneter DATA is increnented.

SW3

Changes the current page to the previous page.
In the paraneter node, when the DOM switch is
pressed after the SET switch is pressed, the

paraneter data is decrenented.

SW4

SET

Rewrites the contents of a paraneter.

When the SET switch is pressed in the paraneter
node, the data of the paraneter blinks. When
data is rewitten using the UP and DOMW
switches and then SET switch is pressed, the
paraneter of the E2PROM is witten.

PB1

Resets CPU.

Press this switch after a paraneter is witten.
Do not press this switch while the notor
rotates.

(3) Vol unes

No. Description
VR1 | Converter voltage gain adjustnment (Note) Since VR1 to VR3
have been adj usted

VR? Phase U current feedback zero at factory, the
adj ust ment _ GHA0 user does not need

VR3 Phase V current feedback zero to readi ust them
adj ustnent CH41 J

VR4 | Speed neter adjustnent

VR5 | Load neter adjustnent
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Reference Setting and
Adjustment
1.1 Set switches, set

pins, and volumes

(4) Setting pins
No. Nane Setting Descri ption
Bus interface Wien the equipnent is not |inked to
setting 155 the M300O series machine through the
pinL | * The parameter S bus.
Pl N2 shoul d be set
at the same Wien the equipnent is linked to the
tine. MBOO series through the bus.
(#04MOD)
Sets an up/down shortcircuit pro-
Up/ down short- tection tine of a transistor.
Pl N3 circuit protec- ggag If the setting is changed, the
tion tine e transi stor may be dammged. Make
setting P sure that the setting confornms to
the order list.
] Test pin for delivery test.
Pl N4 ?gg\t/erti%r check Do not insert the pin when operat-
P ¥ ing the equipnent.
When unipolarity type (0 to +10V)
Anal og speed B i nput is used:
reference If an offset voltage near 0 V
sel ection " shoul d be considered, the follow ng
PIN5 | * The paraneter bi polarity type (-10v to +10V)
shoul d be set shoul d be used.
at the sane
tine. N Bi polarity type (-10V to +10V) i nput
(#05DSR) MRS |is used:
Test pin for delivery test.
L When 1A and 1B are shortcircuited,
Pl N6 Control <circuit \O the controller overheat alarm can
check test pin e be cancel ed. \Wen 2A and 2B are
shortcircuited, the breaker trip
al arm can be cancel ed.
When the capacity of FR-SF is 5.5kwW
pi N7 | Current | oop N to 15kW
gain selection When the capacity of FR-SF is
T 18.5kW to
Pl N8 (Currently not used)
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Setting and

Adjustment

1.1 Set switches, set
pins, and volumes

Reference

1.1.2 SF-OR card
(1) Setting pions
(Note) The set pin No. after the bare board draw ng
BN624A905G52 card is represented as "PIN'.
No. Nanme Setting Descri ption Remar ks
# -~ |The baud rate of the
m:m CON6O serial inter- Not used
face becones 9600.
Sl Baud rate
(PIN1) | sel ection
The baud rate of the
N CON6O serial inter- Not - used
face becones 19200.
s2
(PIN2) Not used
s .: Not supplied from NC —
s3 Orientation
(PIN3) encoder power
supply
g Supplied from NC _
sS4 Orientation Synchronous drive
(PIN4) | position com- (open collector)
mand (speed o
selection -
S5 signal) inter-
face setting . Source drive

(PINS)

|

O

(open emitter)
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1.1.3
(1)

SF-TL card

Rotary switch

Reference Setting and
Adjustment

1.1 Set switches, set
pins, and volumes

Nane Description
Cs1 Axi s nunber setting rotary swtch.
(2) Vol une
(Note) After the bare board drawi ng nunber G52, VRl is
not provided.
Nane Description
VR1 Sensitivity of nmagnesensor
(3) Setting pins
No. Nanme Setting Descri ption
Qut puts an encoder feedback signal
from CONB to CONAA.
PIN1 CONAA
ThPIbNZ OUtI putt_ Qutputs a feedback signal from the
(oard draw- selection CON2 notor detector to CONAA.
Lng No-G52 However, the phase Z outputs the
provide linear zone of the nagnesensor.
PINZ.)an
Qutputs a feedback signal from the
CON2 notor detector to CONAA
For nornal operation, 1 and 2
shoul d be shortcircuited. VWhen the
! pin is renoved from the positions 1
Pl N4 Test pin and 2 and then it is inserted into
positions 3 and 4, ignhores an ener-
gency stop signal from the bus
I i nkage cabl e.

Continued on tne next page.
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Reference

Setting and
Adjustment

1.1 Set switches, set
pins, and volumes

No. Nanme Setting Descri ption
Not supplied from NC
Orientation
PINS |encoder power
supply
Supplied from NC
1.1.4 SF-ORcard . with encoder orientation
(1) Setting pins
(Note) After the bare board drawi ng BN624A905G52 card, the
pin No. becones "PIN'.
No. Nanme Setting Description Remar ks
v ‘: Not supplied from NC
3 Oientation
encoder power
Pl N3)
supply
> . Supplied from NC
s4
Pl N4) S ». | Synchronous drive (open collector)
Speed sel ec-
tion signal o
i nterface x
s5 setting -
Pl N5) %@ v | Source drive (open emtter)

[l
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Reference Setting and
Adjustment

1.2 Setting parameter

Setting paraneters

When driving a nachine using the spindle notor, it is
necessary to determine paraneters so that the perform
ance of the machine can be maximzed in accordance wth
the machine specifications and nmotor characteristics.
Because the contents of the paraneters just depend on the
machine to be used, refer to the paraneter list provided
by the machi ne manufacturer. The paraneters are set using
the display and set switches on the SF- CA card. On the
other hand, when the equipnment 'is linked with the machine
t hrough the bus line, part of parameters can be set from
t he NC. (Paranmeters #21 to #40 are set from the NC CRT.)

(Note) Wien changing paraneters, it is necessary to change
those on the paraneter list at the sane tine.
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Reference Setting and
Adjustment

1.2 Setting parameter

1.2.1 Display and set switches (on SF-CA card)
Displays the contents
1 2 3 4 5 6 1 of status, diagnosis,
- — -_— -— —_ — alarm, parameters (1)
I_.’ ,_I I_, I_. I_ ’_I " Display | to (8), and debug.
OO\ o o | O [

LaprREs S b pATA——m—

MODE: Changes the dis-

SW Setting pl ay mode.
| . , . UP : Increnents a value
- ‘ on the display
MODE up DOWN SET ar ea.
DOWN: Decrenents a value
On SF-CA card on the display area.
SET : Stores set data of
t he paraneter.
a) The display nodes are roughly categorized as 12 nodes
consisting of status display, diagnosis, alarm paraneters
(1) to (8), and debug.
b) After the equipnent power is turned on, unless there is an
al arm cause, the display area on the set panel displays
the speed in the status display npde.
c) Wien an alarm occurs, the alarm display node takes place.
d) To change the current display, press the swi t ch.
e) For the display node transition and its contents, see

Figure 1.2.1, "LED Display node".
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Reference Setting and
Adjustment

1.2 Setting parameter

thft—D D —5Sh1ft :ll;l;'_“
( DOWN up ) )
D SPEED Mg%ggm‘cz Pgsx‘;xos _‘:_o,w
wooe josnannjicasann]ic SeiaNl)
4 rEXTERNAL - EXTERNAL +
SEQUENCE SIGNAL 13 SIGNAL 2 LHWINC PARL'(ETE)}
[H«[ [T nen jlBsone "‘[D poa (‘—h—mﬂH T {‘ﬁﬂj
g ALA;IH CURRENT I R 9TH
S LR LT [T
g
> 1 L 31 - 32
B [Trrm oansan nossasEben “]
!
]
]
BEE 2 1 -!_211?__[_'_’_}._ 256
[CLIT -« 11 T STTTTT -]
\_/ DEBUG
IR
A ADDRESS display
¢  DATA display
FR-SE LED DI SPLAY FUNCTI ON

o To change the current display node into the status displ ay,
di agnosis, alarm paraneter (1) to (8), etc., press the
MODE swi t ch.

o To change the current display in the same node, press the
UP and (or) DOMN switches.

o The paraneters are categorized as groups (1) to (8). To
di splay the next group, press the MODE switch.

Parameter (1): #01 - #20 Parameter (5): #81 - #A0
Parameter (2): #21 - #40 Parameter (6): #A - #CO
Parameter (3): #41 - #60 Parameter (7): #d - #EO
Parameter (4): #61 - #80 Paraneter (8) : #El - #00

Fig. 1.2.1 LED display nodes
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1.2

Setting parameter

1.2.2

(1) Setting paraneters

To set paraneters, the nmachine

Setting paraneters from spindle anplifier

signals SET1 and SET2 (see the description of

i ng machi nes"
to OFF.

i n Appendi xes

Turn on the

ready conpl ete READY

" Connect -

| -4 and 1-5) have been set

power.
o Unl ess an al arm cause occurs,
the display area of the setting e L
panel indicates the speed in the >~ ‘ 1 W
status display node (Figure 1). [
(When energency stop is released.) Fig. 1 Speed
i ndi cation
Select the
mode.
o Whenever pressing the swi t ch,
the node changes step by step.
(Examgle) In the state as shown ST T T T T
in Figure 1, when the o [: :—J: : j [ T ]
switch is pressed three tines A SR LN SN S S
> in succession, the paraneter Fig. 2
(1) display node takes place
(Figure 2).
Select the
address.
";' :'__'—‘ T
o When pressing the and b - i ‘ T
o PrEsS Y | e ¢ |
switches, the address in the - b
sane node can be sel ected.
Fig. 3
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In addition,
to the address appears.
( Exanpl e)

state as shown in Figure 2, ¢

o Wien pressing the switch in
the state as shown in Figure 3,
o appears. When pressing the
same switch once again, &

(Figure 2)

Rewite the
dat a

can be rewitten. At the tine,

address display LED blinks and

indicates that the data can be re-
written.
o Select data using the[w] and fon
swi t ches. To increnent the data
press the(wlswitch.
To decrenent
the swi t ch.
o When pressing the switch once
agai n,

val ue,

the data val ue, press

data rewite operation is
the tinme, the
address display LED steadily
lights rather

conpl et ed. At

t han bl i nki ng.

—186-

Ref erence

Setting and
Adjustment

1.

2 Setting parameter

the data corresponding

o When pressing the switch in the

appears. VWhen the switch is pres-
sed once again, gz appears.
(Figure 3).

appears.

o \Wien pressing the switch, data
t he

(Note 1)

For the position
of the pushbutton
switch PBl, see
Appendi x 6(1)

"SF- CA card".

(Note 2)

It is possible to
press the pushbutton
switch PB1 only once

after all data wite
operation is com
pl et ed.



}

Data set
completed.

o Press the [y switch to reset the
FR- SF. Alternatively, turn off
the power and then turn on it.
Now that the data set operation
has been conpl et ed.
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(2) Contents of

Reference

Setting and
Adjustment

1.2 Setting parameter

paraneters

# Par anet er I Descri ption Set%uﬁgt{ange
The setting depends on the motor specifica-
tion.
0: Standard specification
2: Special specification
1 NCX Motor type Wen selecting "o", 402 MBL paraneter is set Deci ma
and the applicable notor is selected
When sel ecting "2", the paraneters of #81
to $AF are set.
(The paraneters $81 to #AF have been set
at factory.)
The suitable notor constant is selected
depending on the type of the notor
Dat a Mot or maxi-
No. Motor type mum speed
0 SJ-2.2A  1.5/2.2kW 6000
1 SJ-3.7A  2.2/3.7kW 6000
2 SJ-5.5A  3.7/5.5kW 6000
3 SJ-7.5A  5.5/7.5kW 6000
5 SJ-11A 7.5/11kW 6000
6 SJ- 15A 11/15kW 6000
7 SJ-18.5A 15/18.5kW 6000
52 MSL tﬂtiatc:)ﬁr selc- 8 SJ- 22A 18.5/22kW 6000 Deci mal
o | si-26a  22/26xw 6000
16 SJ-2.2A  1.5/2.2kW 10000
17 SJ-3.7A  2.2/3.7kW 10000
18 | sJ-5.5A  3.7/5.5kW 10000
19 | sJ-7.5a 5.5/7.5kW 10000

(Note 1) In the range of motor maxi mum speed
from 6001 rpm to 10000 rpm the
notor constants at the naxi mum
10000 rpm should be selected

(Note 2) Make sure that the spindle anpli-
fier conforms with the notor nodel
name as shown in the follow ng.

(Exanpl €) SJ-5.5A/FR-SF-2-5.5K

Continued on the next
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Ref er ence

Setting and
Adj ust ment

1.2 Setting

par anet er

Par anet er

Descri ption

Setfing range
(Un?t)

03

PLG

Position

| oop
encoder

type

The setting depends on the nunber
of the encoder.

0: 1024 pul ses
(Encoder orientation tapperless)

1: 90000 pul ses
for controlling the axis O
not used)

of pul ses

Deci nmal

04

Ext er nal
face node
sel ection

inter-

This paranmeter is set
external machine (NO).

0: Wien the equipment is linked with the
NC using analog or digital signals.

2: Wen the equipment is linked with the
NC using the bus.

by interface with the

Deci nmal

05

DSR

Speed reference
si gnal

The speed reference signal input type is
selected. This parameter is valid when
404MOD i s set to O.

0: 12 bits, binary (0 to +10 V input)

1: 12 bits with sign, binary(:10V input)
2: BCD (2 digits) (not used)

3. BCD (3 digits) (not used)

In the case of

the anal og speed reference
"o" or "1"

is selected.

Deci nmal

06

Qut put  noni tor
sel ection

The contents of the SF-CA card |oad neter
output (analog output) are set.

0: Load neter
1: Torque neter

Standard setting: O

Deci nmal

07

01SL

Not used. 0 should be set.

02SL

Not used. 0 should be set.

09

11sL

Auxiliary
i nput/sel ection

TL1/TL2 i nput functions are set.
0: Torque control input
1: Indexing input

Standard setting: O

Deci nmal

12SL

Not used. 0 should be set.

(Not e)

Wil e the equi prent
#09 serves to set
signal s,
when the indexing operation is perfornmed,

si gnal ,
control
Thus,

i nput

linmted.

However, le
the torque limt

Thus,

in this case,

is linked with the NC using anal o

whil e the equi prent
si gnal
they can be used at

si gnal
TL1 and TL2,

as indexing input signals.

is separated from the indexing input
the sane tinme.
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Ref er ence

Setting and
Adj ust ment

1.2 Setting paraneter
¢ ] Par anet er Description ‘ett(i&l]flst)fange
The offset value where the anal og slpeed refer- ] )
SPeed reference | ence signal is used is set. Generally, it is Si gned deci -
(03] VOP of f set adjusted using the offset variable resistor mal notation
on the NC. -999 - +999)
Standard setting: O
ocC VON Not used. O should be set.
The gain against the speed reference signal
is set. Assunme that 1000 is 1 unit, the
real speed reference signal is nmade by multi- )
Speed reference | plying the set data by the external speed Deci nal
oD V&P signal gain reference signal. ) (0 - 1150)
Cenerally, it si adjusted by the gain vol ume
of the NC
Standard setting: 1000
OE VGN Not used. 0 should be set.
OF CSN2 2nd_cushi on Not used 0 shoul d be set Deci nal
time constant : :
Whet her data of the paraneters #11 to $20
is valid or invalid is set.
0: Invalid
1: Valid as speed setting unit data
Lo DTYP | Data type When this paranmeter is set to *1", the input Deci mal
signals to the SF-OR card connector CONC be-
comes valid as data being set to the paraneters
#11 to #20. For details, see the "Speed
selection signal function specification
BNP-A0801-22",
11 pTol | Data 1
12 DT02 Data 2
13 DTO03 Data 3
14 D104 Data 4 Wien the #10 data parameter type is set to
15 DT05 | Data 5 "1;, thesev\hp_arhan_etersI becoanebval |hd. Thg spleed
reference which is selected by the _speed selec- )
16 | D106 | Data 6 tion signal is set to each dafa. The data is Deci nmal
17 D107 Data 7 3et by the rmtgr ﬁp%d in such a rranne(rj \t/\ﬂathlt
oes not exceed the motor maxi num spee ic
18 D08 | Data 8 is set by #31 TSP.
19 pT09 | Data 9
1A DT10 Data 10
1B DT11 Data 11
1c DT12 Data 12
1D DT13 Not used. 0 should be set.
1E DT14 Not used. 0 should be set.
1F DT15 Not used. O should be set.
. Standard setting: 40 tinmes
I nput signal ; : ; 0 to 9999
20 DT16 check times (1T.h§ rlngggt.)y gnal is checked every approx. times
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—— Par anet er No.

on the NC screen when the equi pnent
M330HM/335M through the bus:

Paranmeter No. on the NC screen when the equipnment

M310/320/330 through the bus:

Reference

Setting and
Adjustment

1.2

Setting parameter

is linked with

is linked with

r

4| # Par amet er Descri ption Setting range (Unit)
Encoder orientation: Encoder | Magnesenso:
The angle of the creep speed is set.
Orientation Standard setting: 180
21133 | 1|pGl tlisz)n degieLtera- Magnesensor orientati on: 0 - 500 1B
P The tinme taken for start of creep
speed after passing over linear zone
is set. 0 - 359
Standard setting: 133 (deg)
Oientation The angle at which creep speed for 0 - 40
22134 | 2|P& | 2nd decelera- position loop state is set. -
tion point - (deg)
Standard setting: 20
The position loop gain of the spindle 1 to 512 (1/4 rad/s)
in synchronous tap state is set. However, the para-
Synchr onous It should conform with the position neter of the NC screen
23(35 | 3|PGC | tap position loop gain of the feed axis in the is in the range from
| oop gain synchronous tap state. 0.01 to 999.99 (rad/s)
(NC screen standard setting:
15. 00)
Encoder Magnesenso
The position error range where the
orientation conplete s? gnal is out- %1}1?730 ) (11;12131 )
Orientation put is set. €9 €9
24136 | 4|zRz | in-position
range Standard setting: 16 l—greegr?r ?ge'iagr f%?| gj\(,\:s:
NC screen standard setting:1.00
0 - 359 0 -39
(deg) {deg)
. . The orientation speed is set.
Orientation
25|37 | S|osp speed Standard setting: 220 0 - 1000 rpm
26|38 | 6|CSP| Oreep speed The creep speed is set. _ 0 - 1000 rpm
Standard setting: 20
The orientation stop position is set. Encoder Magnesenso
Encoder: A value where 360" is
divided into 4096 is set.
27|39 | 7|PST| Position shift | Megnesensor: The angle from -5° to
+5° is divided into 0 - 4095 1536 - 2560
1024 and 0° is treated
as 2048.
Standard setting: 2048
28(40| 8|BRC Not used. 0 should be set.
29 Not used. O should be set.

ConfTnued on the next
* The paraneters being asterisked are set from the NC when the equi pment

M300 series nmachine through the bus Iine.
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Reference . Setting and
Adjustment

' 1.2 Setting parameter

Paraneter No. on the NC screen when the equipment is linked with
M330HM/335M t hrough the bus:

Paranmeter No. on the NC screen when the equipment is linked with
M310/320/330 through the bus:

# Parameter Description Setting range (Unit)

2A

Not used. O should be set.

2B

2C

2D

2E

—-192-




Reference Setting and
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1.2 Setting parameter

Paranmeter No. on the NC screen when the equiprment is linked with
M330HM/335M through the bus:

Paranmeter No. on the NC screen when the equipnent is linked with
l M310/320/330 through the bus:

£ | No. Par anet er Description Setting range (unit)
Control type (such as gain) during orien-
tation stop is set. A éC) )
Standard setting: 4400 ~
(When spindle Gp2 is snmall like a
dedi cated nmachine, it ;should be set to
6601. 1 A
=
G
rle|p[ci{elalolal7]efaf4al3]2]1]0
Oriented Oriented *t;» selec—
spindle spindle sy |71 tion
stop K1 stop Kp 8 |~ lrad/s)
magnific- magnific- M=
ation ation g2y »
Mol
Q Of-—_»
K Of s
{1 L1 \"'r 4
7\
Oriented
47 }5 ORsSl gpindle stop 4-bit 4-bit 4=-bit Hexadeci mal not ati on
control 1 combina- combina- combina-
tion tion tion
{times] {times] [rad/s]
0. 0.6 0. 0.6 0. 0.55
1 0.7 1. 0.7 advance 1. 1.1
2. 0.8 2. 0.8 1. Pl 2. 1.65
3 0.9 3 0.9 3 2.2
4: 1 4: 1 4: 2.75
5 1.2 5 1.2 5 3.3
6. 1.4 6. 1.4 6. 3.85
7. 1.6 7 1.6 7 4.4
a 1.8 8: 1.8 8: 4.95
9 2 9 2 9. 5.5
A 2.2 A 2.2 A 6.05
B 2.4 B 2.4 B 6.6
C 2.6 C 2.6 c 7.15
D 2.8 D 2.8 D 7.7
E 3 E 3 E 8.25
Fo3.2 F 3.2 F. 8.8
(Note) The Xp magnification should be set
to the magnification for #36 VKP.
The Ki nmgnification should be set
to the magnification for #37 VKI.

« The paranmeters being asterisked are set from the NC when the equipnent is linked with the
MBOO series nmchine through the bus line.
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1.2 Setting parameter

Paraneter No. on the NC screen when the equiprment is linked with
M330HM/335M through the bus:

M310/320/330 through the bus:

r Parameter No. on the NC screen when the equipment is linked with
(o)

¢ | No. Par amet er Description Setting range (unit)
The spindle orientation direction, detec-
tor installed direction, and notor rota-
tion direction are set.
[ Magnesensor orientation] )
Standard setting: 0020
(0120 when the detector installation
direction is reversed)
[ Encoder orientation] )
Standard setting: 0120
(0020 when the detector installation
direction is reversed) T
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i1 ~ |- (G ~ > fop=]
+ c c o [0 g o &
153 [} o L N o] o
[ el et (%] - - [= o
M « + o o + o o o
el [§) L O O - (=3
o alo P LI (o [ PR + O -~
O~ o 1 o 8)4“ < M
SO O -4 L] el + < 0
HNHT x g E—I'UAJ o 18]
3 el 8 [} g Qf 5l [~ .g [V =4
eClo Y wg\gooo- M :‘42
PRl B 04T A AP (o) a L
10 [~ LY MO
Ol @ ] UVt oo
23]5-9 =30 38
SR =% | (SRS (SR 8(3 1 | L 1
Oiented e s _
48 16 ORS2 spindle stop - ) Hexadeci mal notation
control 2 2-bit combina-
tion

00: PRE

0l: CCW{Motor
forward
rotation)

10: cw (Motor
rever;e
rotation)

0:Close (with 11: Prohibited
spindle PRE... Sane as
encoder) previous
1:Semiclose direction.
(without
Sp‘ggle 0:In EMG, iN-pOSition
encoder) output is not held.
N . 1:In EMG, in-position
0:Falnt exci- ;
cation output is held.
l:Intense ex-
citation
Normal ly: 0
0: (+)direction (Note) The position |oop
1: (-)direction means the synchro-
nous tap.
O: (+)direction
1: (-)direction

* The paranmeters Dei'ng asterisked are set from the NC when the equiprment is linked with the
MO0 series machine through the bus Iine.
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1.2 Setting parameter

Set the ors2 orientation detector's direction (bit 8) and position |oop detector's
direction (bit E) fromthe relationship between rotations of the notor and detector
by referencing the followi ng nounting schematic.

1) Encoder (bit 8, bit E)

0: (+) direction 1. (=) direction
Bell't

2) Magnesensor (bi't 8)

0: (+) direction 1. (=) direction
Reference
qrgove Refer%pce
R rence pofeledts
Sensor ¥ center hole g =

Reference
center hole
Magnet Motor

3) To perform the synchronous tap operation without the spindle encoder, bit E
should be set to 0
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1.2 Setting parameter
-Parameter No. on the NC screen when the equipnment is linked with
M330HM/335M t hrough the bus:
Paranmeter No. on the NC screen when the equipnment is linked with
M310/320/330 through the bus:
h_
$ 1% |# Par amet er Descri ption Setting range (Unit)
1 to 3276 (10 rpm.
Mot or  maxi mum . . However, the paraneter
31 (49 |17 [TSP speed The notor maxi num speed is set. on the NC display, 10
to 32760 (rpm.
The speed for the zero speed output is
32| 50| 18| zsp| Zero speed set. 1 - 1000 (rpm
Standard setting: 50
The time constant of the speed refer- 2 to 3276 (10 nsec).
ence from O to the maxi mum speed is However, the paraneter
A leration set. (I'n the position |oop state, on the NC screen
33| 51119 [CSN cceleratl o this paranmeter setting is invalid.) should be in the range
time constant . from 20 to 3276 msec
Standard setting: 30 '
(Standard setting on NC screen: 300)
The speed for which the speed detec-
Speed detection |[tion against the nptor maxi mum speed 0 - 100 (9
3452120 |SOT rate is set in percentage.
Standard setting: 10
The limt rate of the torque control
35| 53| 21| TLNM Torque limt signal TL2 (TLH) is set. 0 - 120 (%)
Standard setting: 10
The proportional gain of the speed |oop
is set. Although increasing this para-
ro-|Meter value (around 100 to 150) causes
36| 54 22 [vke Speetd_ |°|°p Pl the responsibility to be increased, 0 - 1000{rad/s)
portional  gain |yipration and sound levels also in-
crease.
Standard setting: 63
- ’ The integration gain of the speed |oop
/9(){&?}& is set. This parameter value should
FaS#Secn loop be set in the manner that the ratio of
37| 55 23 WK integral type the speed loop to the proportional 0(;/11%0?_&(1/3)
gain VKP becomes nearly constant.
Standard setting: 60
The process where the speed loop is
switched to the position loop is set.
0: Position loop IN after orientation
1: Position loop IN at the current
Posi ti | position ]
3g 56| 24| Typ| |71 OM 1 OOP Deci nmal
ype If the zero return is required, "O"
shoul d be set. If not required, "1"
shoul d be set.
Standard setting: 1

« The paraneters being asterisked are set
MBOO series machine through the bus

(Note) The #33CSN accel eration/decel eration
accel eration/deceleration tine even
by the notor
the acceleration/deceleration

torque and

l'ine.

time constant does not
if a shorter
load GD? torque is set.

time.
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Par anet er

-

Parameter NO.

No. on the NC screen when the equiprent
M330HM/33M t hrough the bus:

on the NC screen when the equipnent

Reference

Setting and
Adjustment

1.2

Setting parameter

is linked with

M310/ 20/330 through the bus:

is linked with

#] 4| Par anet er Descri ption Setting range (Unit)
) 1 to 7FFF (Hex).
The nunber of gear teeth on the spindle | Hwever, on the NC
39|57|25|GRAL side against the gear 00 is converted screen, it is in the
into hexadecimal notation and set. range from 1 to 32767
(in decimal notation),
—| — whi ch is not reqlﬁlred
; to convert into hexa-
The nunber of gear teeth on the spindle ; ;
3A| 58 |26 |GRA2 side against the gear 01 is converted -?ﬁce' mélar nroétaél 20 et
into hexadecinmal notation and set. b nb f
Number of gear y the nunber of gear
| teeth on spin- teeth on the spindle
di'e side . side and that on the
38! 50 |27 Th(e_zJ nunber of ﬁear teeth on the spi ngle notor shaft side.
GRA3 side against the gear 10 is converte :
into hexadecinmal notation and set. Spindle speed
nunber of gear teeth
— | —[— | — on soi ndlf) si de
; to
The nunber of gear teeth on the spindle (GRAL
3c| 60|28 |GRA4 side against the gear 11 is converted gﬁmbngfocr’f hatt ;?gteh
into hexadecinmal notation and set. (GRB1 to 4)
= nmotor speed
The nunber of gear teeth on the motor 1 to TFFF (Hex).
; ; f However, on the NC
3D| 61 |29 |GRB1 shaf t S|ccjje_aga| ”hSt tdhe_gezlzlr 00 is screen, it is in the
cogverie into hexadecimal notation range from 1 to 32767
anda set. (in decinmal notation),
—|—— . which is not required
Tp}ef nunbgr of gear tr(]eeth on the motor Ejgcicr(r)éiverntot ;pitgn hexa-
3E| 62 |30 |GRrB2 shaft side against the gear 01 is Ofl.
converted into hexadecimal notation -brget ga:]uagéf L2 aggr
—_ | — = ——A] {\gg?ﬁr O(rj,f n%ff;‘ﬁ and set. teeth on the spindle
shaft side side and that on the
Trr\]efnun‘_ogr of gear tﬁeth on {ge_ mot or motor shaft side.
3F| 63 |31 |GRB3 shaft side against the gear is .
converted into hexadecimal notation Spindl e speed
and set. nunber of gear teeth
—|—|— - on spindli si de
The nunber of gear teeth ont he nmotor , AGRAL 10 4
40| 64 |32 |CRB4 shaft side against the gear 11 is rg)l:]nbn%rtoc:fs g?rt ;?gteh
converted into hexadecimal notation (GRB1 2
and set. to 4)
= motor speed
The orientation method is set.
Oientation 0: Mtor built-in encoder .
41 OSL type 1: Encoder Hexadeci nal
2: Magnesensor

co

The paraneters being asterisked are set
MB0O series machine through the bus line.
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1.2 Setting parameter

Parameter No. on the NC screen when the equipnent is linked with
M330HM/33M through the bus:

Paranmeter No. on the NC screen when the equipment is linked with
rM310/320/330 through the bus:

# Par anet er Descri ption Setting range (unit)
Fle pjc[B[Alo]8]|7[6[5]4a[3]2]1]0
..
& f 5 Sl old
+ Qe + g T |
- 2 g[8
=L & Q =1
o 7 [} 3 Z | O+
g 5] o ] 4
ES 5 MR
001 M L] Eal o)
own L] + 4 e}
[ ) g & |wn
53 2 =l 122K,
tatnd hel - [+ (&
o o o -~ Eﬁ
O v S >
i 2 21215
o O (%) E < OF
\I oo/
peed refer- Al'arm code out-
ence input put in case of
42 |BsL |BLE assign- 0: open emtter external EMG Hexadeci nal
ment 1: open collec- 0: Presence notation
tor 1. Absence
Position COMmMaNd, External EMG
oriented spindle in NC mode
stop . 0: Invalid
0: open enitter 1: valid
1. open coll ec-
tor Machi ne ready
signal in NC
node
0: Invalid
1. Valid
0:" Load meter
out put 1ov
1. Load neter
out put 3v

Continued on the next page.

* The paraneters being asterisked are set from the NC when the equipnent is linked with the
MB0O series machine through the bus line.
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1.2 Setting paraneter
e Setting range
# Par anet er Description (Wnit)
43 Not used. O should be set.
Wien 1" is set to #45wT bit 8, this paranmeter is
val i d.
In the synchronous tap state, Kp and ki magnifica-
tions which are differ from those of the orienta-
tion are set.
FE|DCBA9876543210
Ki magnification in Kp magnification in
Position |oop, position loop state position |oop state .
44 | CPI [Kp, Ki magni- Hexadeci nal
fication
The Ki magnification and Kp nmagnification can be
set in the range from 1/16 to 15 assuning that
10H (16D) is 1. thou%h i ncreasing the magni-
fication value causes the response agai nst the
i npact load to be increased, gear sound al so
increases. It should be set in the range from
1 tine to 2 times (1010H to 2020H). Normally,
the Ki magnification should be the sane as the
Kp magni fication.
Flelpfc]efafofel7]e[s]a[3]2]1]0
wt selection
in position
loop mode
[rad/s)
E:Combination of
5 bits
F Control method in 0:0.55 10:9.4
:goéhﬁodpeosmlon position |oop 1:1.1  11:10.0
switch for node: 2:1.65 12:10.55
valid/invalid 0: Delay or 3:2.2  13:11.10 ]
45 CWT 4 Ki and woT advance 4:2.75 14:11.65 Hexadeci mal
0 1 Pl 5:3.3  15:12.2
setting accord- 6:3.85 16:12.8
ing to the . T b
control method Valid/invalid settlng 7:4.4 17:13.35
of paraneters #44 and #45 8:4.95 18:13.9
o, ity
The control nethod of Kp, B:6.6 1B:15.6
K1, and uTt becomes the C:7.15 1C:16.15
val ue which is set by #2F D:7.7 1D:16.75
ORS1. E:8.25 1E:17.3
1: Valid F:8.85 1F:17.85
The control nethod of Kp,
K1, and wr is the val ue
which is set by X44 and #45.
46 Nat used. O should be set.
47 Not used. O should be set.
48 Not used. O should be set.

Continueda on tne next
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1.2 Setting paraneter

# Par anet er Descri ption Setting range
(Uni't)
49 | canl Wien the nunber of gear teeth exceeds the setting
aA | cago | Nunber  of range of the normal gear teeth paraneters (GRal to
auxiliary gear| 4 and GRrB1 to 4), assuming that the nunmber of gear
4B |GaH3 | teeth on spin-(teeth is X x Y, X and Y are set to the gear teeth
dle side par%neter and auxiliary teeth paraneter, respec-
tively.
AC| Ak However, the nunber of auxiliary gear teeth is
4D | GBH1 set in the senmi-close position loop state which 1 - 7FFF
rFqU|res the erC|se gear ratio. In the full;h. " (Hexadeci mal )
close position loop state, a proximty value whic
4E | GBH2 gﬂQPF{aP; gear satisfies the normal gear teeth parameter is set
4F |aBHB | teeth on motor agd the nunber of auxiliary gear teeth is set to
side The parameters GaHL to 4 and GBHL to 4 accord with
50 | GBH4 GRAl1 to 4 and GRB1 to 4, respectively.
: The spindle speed on which the speed loop is
59 | svsp gﬁ;gg shift switched to tﬁe position loop is set. 10 - 200 (rpm)
Standard setting: 40
The decel eration point on which the spindle speed
Zero return Iﬁ decel erated from the s$rv$‘trayebung speed to
g the stop point is set. |f the spindle overruns _
SA( PDT dg?ﬁierat|on when it stops, this parameter value should be 1 %O%?sd
P i ncr eased. P
Standard setting: 88
Position loop [ The range for which the position |oop in-position
5B|1PCS | in-position is output is set. Hexadeci ma
range Standard setting: Frequency tap 10
S Position |oop
PZSF | zero return Tapper- :
L shift anmount . less Axis C
(Low Byte) The shift anmount from the ﬁhase Z at the zero
return position on which the speed loop is
switched to the position loop is set
PZSF E%?Btuigu:ﬁOp Standard setting: O 0
D IH shi ft anount - FFFH | S7E40H
(H gh Byte)
This paraneter serves to cushion the amunt of
change of the speed reference
Dual o Invalid 1. Vvalid ) )
5E| DCSN | Cushion . . Deci mal notation
It suppresses gear noise during speed change
ration. .
operatio Standard setting: 1
The excitation ratio is set. .
When the gear noise is large, a small value is
) ) selected for this parameter. However, for the
5k | Pyx Excitation i npact |oad response, a large value is effec-
ratio tive.
Standard setting: O
0: 50% 1. 25% 2: 75% 3. 100%
(Note) 459 to 5D are paraneters which are used in the synchronous tap state
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1.2 Setting parameter

# Parameter Description set%é:(it’range
Motor constant. This paraneter becones valid
A g1 | smax when #01 NOX is set to 2. The setting value 0 - FFFF
depends on the notor type to be used. (Hexadeci mal )
Standard setting: O
A? TOPR " "
A? BUNH " "
AH FBCX " "
A_B-”; KWP " "
AE KWI " "
A 87 | KWF " "
AE TMST " "
A_i;; TMLD " "
& 8A | TMLS " .
Al 8B | ERLT " "
4] 8C | WRP " "
Al 8D | WRB " "
A} 8E | FLXC " "
Al 8F | MMAX " "
4] 90 | MMIN " "
4} 91 | MB " "
4] 92 | MA " "
4l 93 | KM " "
4| 94 | KFP - " "
4l 95 | KFI " "
Al 96 | PYMX " "
4] 97 | KIP " "
b8 98 | KWSO " "
Al 99 | KWS " "
Al 9A | GCD " "
Al 9B | GCQ " "
b6} 9C | KUV " "
Al 9D | KDI " "
A; KQ " "
A—9; DILT " "
A_l;.; QLT " "
AE KIl " v

A marked paraneters are those being set
the setting val ues,

For

see

" Par anet er

Conti nue

by M tsubi shi .
list" provided with the controller.
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1.2 Setting

par anet er

# Par anet er Descri ption Set t(IU?]?t )r ange
Mtor constant. This paraneter becones valid
> | 1o when #01 NOX is set to 2. The setting value 0 - FFFF
A Az | TIlL depends on the notor type to be used. (Hexadeci nal )
Standard setting: O
A A3 | 11LS " "
A aq | x2, X " "
A a5 | x4, x3 " "
A A6 | Y1, YO " "
A A7 | Y3, Y2 " "
A A8 Y4 " "
Motor constant. This parameter beconmes valid
when 01 NOX is set to 1 or 2. The setting value 0 - FFFF
4| A9 [ spo depends on the notor type to be used. (Hexadeci nal )
Standard setting: O
4 AA | SBS " "
" 0 - 96
AAB|SIQ (Hexadeci mal )
" 0 - 7FFF
4 AC | DPO (Hexadeci mal )
A AD | DBS " "
" 0 - 78
8 AE | DIQ (Hexadeci mal )
" 0 - 7FFF
A AF | BSD (Hexadeci mal )
4| BO Not used. 0 should be set.
Mdtor constant. The setting value depends on
A 81 | csmax the motor type to be used. (I-gx;dchiFnEal)
Standard setting: O
A B2 | CTOPR " "
A B3 | CBUNH " "
A B4 | CFBCX " "
A B5 | CKWP " ”
A B6 | CKW " "
A B7 | CKWF . "
A B8 | CKWSO " "
a| B9 | CKWS " "
A BA | CKIl " "
/.\l BB | CSFT " .

A marked parameters are those being set by M tsubishi.
For the setting values, see "Paraneter |ist"
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1.2 Setting parameter

# Par anet er Descri ption Sett%Q%iaange
BC Not used. O should be set
BD "
BE "
BF "
CO "
The magnification of #21 pGl (orientation 1st
PGl magnifica- decel eration point) by gear is st. 1to FF
a oMl tion by gear F 87 0 (1/16 times)
a Gear 01 Gear 00 Hexadeci mal
F 87 0
c2 Gear 11 | Gear 10
c2 10k (16p) becomes 1 tinme of magnification.
This paraneter is set when the orientation
shoul d be adjusted by each gear. Wien 0 is set
the magni fication becomes 1
The magnification of #22 pc2 (orientation 2nd
o decel eration point) by gear is st
3 oMR PG2 magnifica- 1to FF
tion by gear F 87 0 (1/16 tines)
c3 | Gear 01 Gear 00 Hexadeci mal
F 87 0
c4 Cear 11 Cear 10
c4 10k (16p) becormes 1 time of magnification.

This paraneter is set when the orientation

shoul d be adjusted by each gear. When 0 is set

the magnification becomes 1.
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1.2.3 Setting paraneters from NC (On 9" CRT screen)

By pressing the nmenu key , the spindle para-
neter screen appears.

The spindle paraneters are categorized as paraneters
which are controlled on the NC side and those which
are controlled on the spindle side where the spindle
controller FR-SF is linked with the NC through the bus
l'ine.

(1) Setting data

Data is set in the order of # () oara )
" @ data No. entry", " @@ N
Yy BASE\ | AXIS | SERVO MENU
cursor shift", " @ data key
entry", and " @ input key Cursol
entry".

When one screen is sel ected,
the cursor appears at the
right end of the first

( ) in the setting area.

Q Data No. entry

i

Enter a data No. to be set. CT | s oaTa | )

(Exanple) To set data to #14, BASE

AXI'S SERVO J¥SPINDLE] MENU
enter | ¢ || 4 | |
[

@ cCursor shift

=

Press the key to move the | | # 14) DATA ( )]

cursor to the next ( ). BASE | AXIS | SERVO [SPINDLE] MENU
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(3 Data key entry

Wile observing the contents |l

of the data display area,
enter data to be changed.

(Exanpl e) To change the data

to 2640, enter @@@

in the order.

@ Input key entry

BASE

Reference

Setting and
Adjustment

1.2 Setting parameter

# (14) DATA ( 2641 )

| AXIs | SERVO [SPINDLE,

Check the contents being dis- |-~

played in the setting area
and set the data by the fol-
| om ng operati on.

INPUT

Press the key.

1) Depending on the contents of

% (15
BASE

pata{ I

| AXIs | SsErRvO

MENU .

VENU

the setting area,

dat a

setting operation is performed and the results are dis-
played in the data display are.

2) The data No. of the setting area is increnmented by 1

and the cursor is positioned at

2nd (). However, after the
no data No. appears and the cursor

the right end of the first

| ast

0.
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1.2 Setting parameter

(2) Paraneters being controlled on NC side

By pressing the menu key 525%23%&)’

the spindle para-

neter screen appears.
114" CRT screenl (9" CRT screen]
—
[SPINDLE SPEC. 1 M-PARAM9 [sPinoLe SPEC. ] PARAM 8. 1/
] 4 2 ¢ L
m smn 13349 7 ;
2 M w0 e 7 A Lstimet 1500
3 3 4000 13 35 6L 10.00 51 €SN 300 2 2 1500
g . 01 ser 0 g‘; é’s‘é 1.00 52 SOT 10 3 smax 1500
6 o 7% ‘2L2 sgear 0 38 Csp 2%8 gg Illll" ég 4 2 1500
7 3 4000 23 39 PST 2048 55 VKi 60 5 gsift 1 0
8 4 0 24 40 BRC 0 5 TIP c 6 2 0
9 ssiftl 0 25 41 57 GRAJ 100 7 stap 1 0
9 2 0 26 42 58 GRA2 100 8 P 0
1 3 0 27 43 59 GRA3 100
2 4 52(; gg 2‘; 60 GRA4 100 9 smini 0
| .
s M0 s % & @ 7S 10 sori 0
47 ORS1 6601 63 GRB3 100 11 sqeer 0
6 4 0 32 48 OPS2 0 64 GRB4 100 12 soft 0
(BDATAL | () oaTa( )
{EeInDLE gggs-ﬂ TPILI\SIER Fé‘gﬁm'l?é;zc'r' | MEND BASE AXTS SERVO [SPINDLEI MENU
Co Setting range
[tem Descri ption -
# P (Unit)
For gears 0 and 1, the spindle
: speed agai nst the notor maximm
slim 1 .
% ISP(ranetd speed (spindle paranmeter "TSp")
is set. It accords with 10 V
of S anal og out put. 0 - 99999
. rpm
For gears 0 and 1, the spindle (rpm)
3 [smax 1} Max. maxi nrum speed is set. Slim
4 2| speed |should be set to a value which
is Smax or nore.
5([ssift 1| Shift |For gears 0 and 1, the spindle 0 - 32767
6 2| speed |speed for gear shift is set. {(rpm)
For gears 0 and 1, the spindle
. . ’ 0 - 99999
g stap % zaged maxi nrum speed in tap cycle (rpm)
P state is set. P

Cont i nued on
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Setting parameter

. :
# Item Descri ption | Set t('U?]igt)r ange
The spindle mninmm speed
is set, Even if the S
. M n. conmand which is less than _
9| mni speed [this value is issued, the 0 32767 (rpm)
spindle rotates at this
speed.
. Not used.
10 Jiori Normal |y, O should be set.
0: 1/1
Encoder The gear ratio between the 1: 1/2
11 |sgear | gear spindl e and encoder is set. 2: 1/4
ratio 3: 1/8
Whet her the spindle unit is |':When the equipnent
linked with the NC through | is linked through
the bus is set. To link t he bus:
through the bus, "0" should | .:Wen the equipment
Spin- |be set. At the tine, when is not |inked
dl e the bus line has not been t hrough the bus:
bus i nked, an alarm (Y03 am- ‘Note) Wen the
12 |soff link- |[plifier has not been spindle anplifier
age installed) occurs. Not to is FRRSF, 0 shoulc
selec- |[link through the bus, "1" be set.
tion shoul d be set. (The spindle am
plifier paraneter
#04 MOD shoul d be
set to 2.)
Rel ati onship between spindle limt speed and nmaxi num speed:
Mot or maxi num
speed out put
voltage (v)

I
|
I
I

I
I
]
|
|
I
|
I
[
|
i

Spindle speed

0 Smaxl

S limt]  Smax2

\ -

S limt2

Maxi mum speed of
The gears not

gear
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1.2 Setting parameter

(3) Paraneters to be controlled on spindle anplifier side
(PARAM8. 2/2)

By pressing the key, the spindle paraneter screen

(PARAM 8. 2/2) appears.
These paraneters are sent from the NC when the spindle
anplifier is linked with the bus I|ine.

(Note 1) Although the sane paraneters can be set from the

spindle anplifier, when the bus line is |inked,
those being set from the NC becone valid.

(Note 2) Wen the SF-CA card dip switch (see Section
3.1.1(1) and Appendix 6(1l)) SW5-1 is turned on
(o mark), the paraneters being set fromthe NC
are invalidated and those set from the spindle
anplifier is validated.
[l4'CRTSCfeen] 9" CRT screen]
[ [SPINDLE spEc.) M-PARAM9 [SPINDLE SPEC. | PARAM 8. 2/
3
s 3 ¥
i 007 em PE o m s e 1 P61 133 13 26GRAI |
2 2 50 2 PG2 20 14 27 2 1
35 PL 10.00 51 Csk
i R ¥ om0 2o » 3 PGC 10.00 15 ORS1 4400 3
5 wmar 1 0 21 so 0 20 53 M 10 4 ZRZ  1.00 16 ORS2 0023 28 4 |
Pl ae s ™ "M ook 3w &8 5 05p 220 17 TSP 4500 29 GRBI |
8 4 o 2 0 B 0 % v c 6 CSP 20 18 28 50 30 2 1
o 2 a 100 7 PST 2048 19 CSN 300 31 3 |
1 0 2 @ g oM 8 BRC 0 20 SOT 1032 4 1
1 9 20 TLM 10 33
60 GRA4 1
oz S B 2 w | Zhe 8y
o 61 GRB1 100 11 23 VKI 60 35
5 3 6400303 47 oms1 6601 08 @3 100
1 4 0 32 48 0pS2 0 64 GAB4 100 12 24 TYP 136
2{ODATAL ) #( D para( )
GPTWBLE Consy | ramen icounr | spLpcr | wmNo BASE  AXIS  servo [spiwpLEl  MENU

(Note 3) After these paraneters are set, the power of

the NC should be turned off. After it is turned
on, the paraneters are validated.
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¢Parameter No. of paraneter error
#|# [No Par amet er Descri ption Setting range (Unit
Encoder orientation: ] Encoder | Magnesensor
The angle of the creep speed is set
Standard setting: 180
Oientation
1|33|21| PGl |1st decel era- Magnesensor orientation: 0 - 500ms
tion point he time taken for start of creep
speed after passing over linear zone
is set.
i na- 0 - 359
Standard setting: 133 (deq)
Oientation The angle at which creep speed for
2|34 |22 [P@ | 2nd decel era- position |oop state is set. 0 - 40(deg
tion point Standard setting: 20
The Eosition | oop gain of the spindle
in the synchronous tap cycle is set
3 35| 23| pac tsglg‘cggg??‘;%n Standard setting: 15.00 0.01 - 999.99
. (rad/s)
loop gain I't should conform with the position
loop gain in the synchronous tap state
of the feed axis
The position error range of which the Encoder | Magnesensor
Orientation in- |°Fie€ntation conplete signal is output
43624 |2rz position range I's set. ] 0 - 359 0 -39
Standard setting: 1.00 (deg) (deg)
5371 25| csPl grizgtation The orientation speed is set: 0 - 1000 (rpm)
p Standard setting: 220
6 (38| 26| CSP| Creep speed The creep speed is set. 0 - 1000 (rpm)
Standard setting: 20
[ Encoder orientation] Encoder | Magnesensor
The orientation stop position is set
The setting value 1 accords with %%%E'
The data change during the orienta-
tion stop becomes valid from the next
orientation.
[ Magnesensor orientation]
The orientation stop position is set
in the range from-5" to +5°,
7|39 |27| PST|Position shift seteton ity 0- 4095 | 1536 -2560
divi-(n) (pul se)
Setting
value: 2048
~51212 divi-
sions
(n)
Setting
. . value: 1536
Assuming that 0°is set to 2048, in the
+ direction, 2048 + n; in the - direc-
tion, 2048 - n
The data during orientation stop can be
al so changed
8 140 |28 |BRC Not used. 0 should be set

Continued on the next
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Reference Setting and |
Adjustment

1.2 Setting parameter

Jo. Par anet er Descri ption Setting range (unit)
Control type (such as gain) during orien-
tation stop is set.

Standard setting: 4400
(When spindle GD3 is small like a
dedi cated nmachine, it should be set to
6601.)
FlE|Dp|c|B{At9i8I7I6]514[3121110
Oriented Oriented wT selec-
spindle spindle e tion
stop K1 stop Kp S [rad/s]
magnific- magnific~ ""3
ation ation gH
e
U Of
U O
L 11 1) 11 L1
J \—
riented
2F | RS1| pindle stop| 4-bit 4-bit 4-bit Hexadeci mal notation
ontrol 1 combina- combi na- conbi na-
tion tion tion
[tines] [times] [rad/s]
0: 0.6 0. 0.6 0. Delay/ 0 0.55
1. 0.7 1. 0.7 advance 1 1.1
2.0.8 2 0.8 L Pl 2 1.65
3 0.9 3 0.9 3 2.2
4: 1 41 4 2,75
5 1.2 5 1.2 5 3.3
6 1.4 6 1.4 6. 3.85
7 1.6 7 1.6 4.4
8 1.8 8 1.8 8 4.95
9 2 9 2 9 5.5
A 2.2 A 2.2 A 6.05
B; 2.4 B 2.4 B 6.6
C 2.6 C 2.6 ¢ 7.15
D 2.8 D: 2.8 D 7.7
E 3 E 3 E 8.25
F 3.2 F 3.2 F 8.8
(Note) The Kp nmgnification should be set
to the nagnification for #36 VKP.
The Ki magnification should be set
to the magnification for 37 VKI.
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1.2 Setting paraneter
¢Pacaneter No. of parameter error.
¥ ; O.I Par anet er Description Setting range (unit)
The spindle orientation direction, detec-
installed direction, and notor rota-
n direction are set.
[Magnesensor orientation]
Standard setting: 0020
120 when the detector installation
irection is reversed)
[Encoder orientation]
Standard setting: 0120
020 when the detector installation
irection is reversed)
Flefpfc[elafo|s|7]e]s]4]3]2[1]o0
] 1 ]
] Dol I I T
3 alals ia 5
[~ -~ w 3 P o
s |8 LB B 839
2 |5 51812 |8 s o
@ |a Sl R & oS
I3l o & |0 o | 0 =
- 9] < U o Ee] o
s ol O s o Falo-dl o G
Y] el ) O M 4] o b M
:8-—4 O a ] 50-—“6 o + 0
MAT % & E-—c-uu = (4]
= o Lo [ige} f= L oo
P aluQ 8!080CH'0 - ANAO
[Nl Wole @ O\ 010 QO | M e
[V P P e I P o] a4
o =4 L] HIAO O
oHlo ol ool clo-4e
N0l Ol + 0|0 Ol v ol
U Ol o4 C-HH--—(g Q
nafad , |Sepd ao-c i [ 4 |
riented e A \TJ —‘_I_J
i Hexadeci mal not ati on
16148 |30 | RS | pinde stop 0: 4y 2-bit combina-
direction tion
1:(-)
. . 00: PRE
direction | ) cow(motor
forward
0: {+) .
) : rotation)
1: (=) 10: cw (Motor
% . reverse
rotation)
0:Close (with 11: Prohibited
spi ndl e PRE... Sane as
encoder) ! previ ous
1:Semiclose direction.
(without: |
spindle 0:In EMG in-positi
: -positior
encoder) output is not held.
. ) .:In EMG, in-positior
O:Faint exci- output is held.
tation
1l:Intense ex-
citation
Normally: ©
0: +)direction (Note) The position |oop
1: (-)direction means the synchro-
nous tap.
+)direction
-)direction
* >ntinued on the next page
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1.2 Setting parameter

gParameter No. of parameter error

# #_ o Par aret er Descri ption Setting range (Unit)

The motor maximum speed is set.

17 Mot or  maxi mum
19 |31 | *sp (The speed when the anal og reference _
PR) speed speed is 10 V) 0 - 32767 (rpm)
The speed for the zero speed output is
28150 |32 |se ’g’gggg zero set. 0 - 1000 (rpm)

Standard setting: 50

The time constant of the speed refer-
?nchefrom 0 to maxi mum slp%ed is hset.
This paraneter is invalid in the posi- _

tion loop state.) 0 - 32767 (msec)

Standard setting: 300

Accel eration/
51|33 |:sn | deceleration
time constant

19
PR)

The speed for the speed detection out-

20 ). . Speed detection | put against the notor naxinum speed is _

Ry (22|34 P07 | rate set in percentage. 0- 100 (3)
Standard setting: 10

21 The limt ratio of the torque limt

(PR) 53|35 | PLM| Torque limt signal TL2 is set. 0 - 120 (%)

Standard setting: 10

The proportional gain of the speed | oop
is set. IAltrzough |dncreaS|ng the para-
meter value (around 100 to 150) cause
lgrf 54 | 36 | JKP Sgtraﬂjorl]glop gir?" the responsibility to be increased, 0 - 1000 (rad/s)
) p 9 vibration and sound beconme |arge.

Standard setting: 63

The speed loop integration gain is set.
It should be set in such a manner that 0- 1000
the ratio against VKP becones nearly 1

same. (55 rad/s)

Standard setting: 60

23 Speed | oop
(PR) 5 [37] K integration gai

The process for which the speed | oop
is switched to the position loop is

set.

0: Position loop/zero return is
24f o5 | TV Position |oop required after orientation opera-
(PR) IN type tion.

1. Position loop/zero return is not
required at the current position.

Standard setting: 1

Cont 1nued on the next page.
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1.

Setting

par anet er

+- Paraneter no. or parameter error
¢ [# No Par anet er Description Setting range (Unit)
For gear 00, the number of gear teeth
25 on the spindle side is set.
'PR) o7 39 [GRAL This signal is used for synchronous
tap cycle and orientation operation.
For gear 01, the number of gear teeth
26 59 13A |gra2 | Number of gear [on the spindle side is set.
PR) teeth on spin- | (Same as above) 1 - 32767
dle side
[gg) 59 |3B |GRA3 Not used. 1 should be set.
(13:) 60 [3C|GRA4 Not used. 1 should be set.
For gear 00, the number of gear teeth The nunber of gear
29 on the motor shaft side is set. teeth should be set
(er) |61 |3P [CRBL This signal is used for synchronous H t?el ranner thlat
tap cycle and orientation’ operation. the Tollowng rela-
tionship is satisfied
Mot or speed
For gear 01, the number of gear teeth nunber of gear teeth
30 on the motor shaft side is set. ,.on_not or shaft side
(pr) |62 |3E|GRB2 This signal is used for synchronous numbex Ocil gea_rdteeth
Nunber of gear | tap cycle and orientation operation. on spindle side
teeth on mtor = spindl e speed
shaft side
The nunber of gear
teeth on the spindle
(;Rl) 63 3F |GRB3 Not used. 1 should be set. gpgetgﬁgulog égesgtm%
such a manner that
they have a relation
of mnimum integer in
the setti n% range.
(grf) 64 40| GRBA Not used. 1 should be set. (lﬁ t’[?m%ésé of
FR-SFJ:100 to 32767)
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1.3 Adjusting speed
and load meter

1.3 Adjusting speed and |oad neter
(1) Adjusting speed neter

The speed neter can be adjusted when a speed neter

(DC ammeter full-scale: 1 mA) is connected between the
ameter termnals SM1 and OM (see Appendi xes 1-4 and

l-5).

Turn on the dip switch Sw5-4 on the SF-CA card (see
Reference 1.1.1 (3)) so that the speed neter reads the full
Section 3.1.1 (3)) so that the speed neter reads the full
scal e (the naxi num speed which is set by the paraneter

#17 TSP becones the full-scale).

(2) Adjusting load neter

The | oad neter can be adjusted when a load neter (DC am
nmeter full-scale: 1 mad) is connected between the ammeter
terminals LM1 and OM (see Appendixes |-4 and |-5).

Turn on the dip switch Sw5-4 on the SF-CA card and adj ust
the VR5 so that the | oad neter reads the full scale.

(Note 1) After the speed nmeter or load neter is adjusted,

return the dip switch Sw5-4 back to the OFF posi-
tion.

(Note 2) Since other volunme have been set at factory,
do not adjust them

1.4 Setting and adjusting spindle orientation control circuit

See Section 3, "Spindle orientation control circuit".
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