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Thank you for your purchase of Mitsubishi MELSERVO-SA-R.
This instruction manual describes handling, installation,
operation and maintenance of your AC servo system.

Although it is easy to use the AC servo amplifier and motor,
inadequate use and operation might cause unforeseen trouble.
Before operating your system, ready this manual carefully to

use the system for a long time without problems.
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1.

UNPACKING AND CHECKING

After unpacking the MELSERVO-SA, check the following points
at first.

(1)

(2)

Check the nameplates of amplifier and motor to make

sure the models and output ratings meet your order.

Check that the amplifier and servo motor have not been

damaged during transportation.

If you have any question or find trouble with your MELSERVO-

SATsystem, contact nearby-located our sales representative.

HANDLING

Carry and handle the servo amplifier and motor carefully
to avoid damage to them.

(1)

(2)

{3)

The cover of servo amplifier is made of steel sheet.
When the servo amplifier is carried, do not hold it
in such a manner that force is exerted on only the

cover,

Do not place an object on the éover. Otherwise the
cover might be deformed or damaged.

Carefully handle the encoder of servo motor and use
care not to give mechanical impact to it.

When carrying the motor, do not apply hand or slinger
to the encoder to 1lift.

Servo motor having capacity larger than that of HA-
SA202 comes with eye bolts.

To lift and transfer such a servo motor, install the

eye bolts and apply wire ropes, hooks, etc. to them.



3.

3.1

INSTALLATION

Servo amplifier

(1)

(2)

(3)

(4)

(5)

Install the servo amplifier in a clean and well-
ventilated location. Do not install the servo ampli-
fier to direct sunlight, high temperature, high humi-

dity, dust and corrosive gases.

Environmental conditions

0°C to 55°C

ient temperature (to be free from freezing)

90% RH or less

Ambient humidity to be free from conden—)
sation
Vibration 0.5G or less

The servo amplifier is of wall-mount type.
Install it on a wall vertically and securely with
bolts or screws so that the letters "MELSERVO-SA"
face front. (see the figure below).

Since the servo amplifier

YL A A e L

generates heat during ope-

Down

ration, provide sufficient or more — 7
7

e |

clearance (at least 40mm E@?
. 40 mm Vi

around the servo amplifier or zore é
7 %

Cere |
N j) \Lc/

TR e

(see the right figure). 126 me

or mere

A

&

=

RERN

When the servo amplifier

T R e b
is housed in a cubicle, en-

closure, etc., pay atten-

tion to prevent deposit of

dust in the unit.

Discharge resistor for brake (option} may become
hot when operation is repeated frequently.

Do not install it directly on a wall susceptible
to heat.



3-2 Servo motor

(1) Do not install the servo motor to direct sunlight,

high temperature and high humidity.

Environment
0 - 40°C
Ambient temperature (to be free from)
freezing
80% RH or less
Ambient humidity (to be free from)
condensation ﬂ — )
L .f =y
1.5kW or less X: 1G Y: 2.5G —
. ///{f/'/-//:
Vibra= | 5 3 s5kw X: 26 Y: 5G vibraion
C10on
5, TkW X: 1.2G Y: 3G

(2) If the servo motor may be exposed
to water or oil, protect the motor
with a cocver or other suitable

means and install the motor with o

the leads directed downward so

Down

that water or oil cannot run into Connector

the motor along the leads (see Terminal box
the figure).

(3) When the motor is vertically or

Cable
slantly mounted, provide a trap —. _trap

for cable,

Up C)

Down

mu””

{

(4) The cable sometimes guides oily water to the motor
or detector to take an adverse effect on it.
Take care to prevent the cable from guiding oily

water or dipping in the oily water pan.



(5)

(7)

Cover { ib/

Motor
L.01ily
:: water pan
[Imprdpﬁr] [Improper)
Breathing " Capillary
.act phenomenon

Sufficiently check the cable clamp method, and prevent
the cable connection area from being exposed to the

bending stress or the weight stress of the cable itself.

In the application where the motor is moved, determine
the curveture radius of the cable judging from the
bending durability and cable type.

Take care to prevent the cable sheath from being cut

by sharp cut chipps, torn with the corner or the machine

or stepped on by man or cart.

The servo motor is horizontally mounted, and the spindle
can be faced upward or downward as desired.

When the spindle is faced upward, take some countermeasure
to prevent oil from entering the motor from the gear box
or similar. In this case, only the o0il seal provided on
the motor can not prevent entry of the oil.

The motor provided with electromagnetic brake is also
horizontally mounted, and the spindle can be faced upward
or downward as desired.

When it is faced upward, vibration of the brake plate

may result in sounding. But it is not an abnormality.
The motor provided with reducer can not be operated

in any other position except shown in the outline draw-
ing. Use the motor as specified in the outline drawing.
When the motor is horizontally mounted, always keep

the o0il level lower than the oil seal ripple of the



servo motor shaft, and provide the air breather port
on the gear box to prevent the inner pressure from ris-
ing. If it is higher than the o0il seal ripple, oil may

enter the motor.

ctand- |HA-SA22 HA-SAS52,53[HA-SA202
ard HA-SA33 - to HA-SA | to -
152, 153 HA-S5A702
Model Low _ _ HA-SAS52L HA-SA202L | HA-SAS02L
inertia HA-SA152L [HA-SA302L|HA-SAT(0ZL
HA-SALQZ2U
Pancake - gi_gig;g to - HA-SAS502U
HA-SA3020U
Height from
the motor _
shaft center 11 15 20 2> 30
h {rum)
Note: For geared motors, some Gear
restrictions are imposed B Servo motor
on installation. ) ¥
Install such a motor in 01 devel by T

accordance with the appli-
cable drawing.

Oi{ seal.

{8) During transportatioh and installation, use care not
to give mechanical shock or impact to the encoder of
motor.

Do not hold the encoder by hand, nor apply a wire rope
or slinger to the encoder to life the motor.

In installation or assembly, do not hammer the motor
end.

Do not change orientation of the encoder.

<

T

L PaX

AR

A\

Corrector orien- Po not hammer.
tation may not be Encoder
changed.




(9) For connection of the motor shaft to a machine shaft,
it is recommended to use a "flexible coupling” which
can automatically adjust misalignment of two shafts.
When the motor is secured in position, be sure to align
its shaft with the shaft of the associated machine.
Upon periodic inspection, check shaft alignment and

correct 1f necessary.

(10) Do not exert a load exceeding the limit shown below to
the motor shaft.

Series Motor Permissive Permissive
ert radial load thrust load

HA-SA22, 33 L=25  20kg | 15kg
HA-SA52, 53(T) to | L=55 100kg S 0x

Standard HA-SA152, 153(T) (L=58  40kg) El
HA-SA202 to _
HA-SA702 L=79 210kg 100kg
HA-SA32U N
HA-SA5 20 L=35 30kg 20kg
HA-SALGQ2U -

Pancake HA-SA202U L=55 65kg 50kg
HA-SA302U L=65 100kg 60kg
HA-SAS02U L=792 210kg 100kg
HA-SAS52L to 3
HA-SAL52L L=55 100kg 50kg

Low _HA-SA202L B

inertia HA-SA302L L=75  210kg 100kg
HA-SAS502L _
HA-SAT0L L=85 250kg 100kg

Notes:

1. The permissive thrust load and permissive radial load
are applicable when they work independently.

2. The permissive radial load parenthesized with ( ) is
applicable for the taper-shafted motor.

3. The codes in the table are as follows:



L : Radial
directicn

] -| o
| Thrust

Cﬁ l direction

L: Distance {mm) from the flange
mounting surface to the center
of the load.

(11} The servo motor shaft is not provided with key groove,
For connection of the motor shaft with a machine shaft,

use a coupling requiring no key.



4.

4-1

Standard connection diagram

EXTERNAL WIRING AND CONSTRUCTION

(1} Standard connection diagram for roll feed mode

*1l.

This diagram is applicable to
0.5 - 5.0 kW models. Please
refer to 4~2 when a regqenerative
option is used., Regenerative
unit must be installed in case

*2 -1 of 7.0kW model,
Emergency Servo mOtOruy yhen the emergency stop circuit
stop I HA-SA is installed, a short wire in
ralo - l f B-R terminals must be removed,
' ; U U
AC power supply——————( \l*o- I
. y v
200¥ 50HZ -0 | o
T IW w
200 220V 60KZ o o | < '
l - . Ground l.
! ' = Thermal
CNI Gl protector
[ Auto mode =
select = Y
Manual mode e G2
- select ol™ J \
- Manual remote Ml
| select al”
- - —_—~ == - -
a ~ +
gg Start I G all Iy — —— « |
~ g mlE|! ! P
Start I =& Servo Tlar t @
: . | e
L als amplifier ~|o o
MR-SA I71 R =1 ~—
Servo ON gl TlEn 2
High speed {H) ol - % : ¢ -
select M 1 —
— ["al @ +
Temporary stop D——::- £l S lan 7 ©
—_ i ;
Restart ol g | o len ]L i
R (] ~1g : 4 -
Clear Gt B |1 = — 8
1 >
Forward stroke a | T N - ©
end ' S T B
- rd -
Reverse stroke & Y = ; — 3
en IR el f =
) o - X | = 1
-
_______ 1% D 1EH— -
1
; e
Upper limit al” ! v
set -1 8 5 "
ag L BT " g .
_ - i .
Over-ride set R g .l ' :";"‘ «
Lower limit TN il Kl p = gupur s L
set - z o}-
. ‘3‘ 210 RS 1_1 z
Monitor tlmh T | 2]S 0 | —
Swing v ile 2% i
) -
=— 7 _'q =" c | |, Max. 30m
10k2 g|= = la N
Max. 120mA (Note 1) = —_ -]
Se
< = g
Coa i
rse alignment) ; I g <
4 !
In—position—w‘q@g— MK
4 CN3
Ready ——-@——J—— 2l= M r
[ ] Key setter
MR-5U
Note 1. Total current to exter=- R J ’:s;izzc .
nal relays should not 2= pecs: — —3
exceed 120 mA. A )
N . n i
ote 2. LSP and LSN stroke enc}s el Alarm E=h rit-on
must be turrned on during Indicator| iDigital .
operation. (*Use b contact) _ i l - MR-DE§ Lewiteh
ACB  ACC Option
MR-DS 5

Fig. 4-1

8

Standard connection diagram for roll feed

mode



(2) Standard connection diagram for positioning mode

AC power BUPPlY=——r——C

200V S0HZ

*2

Emergency

stop
oL

*1. This diagram is applicable to

0.5 - 5.0 kW models. Pleage
refer to 4-2 when a regenerati

option is used, Regenerative
unit must be installed in case

of 7.0kW model,

*2. When the emergency stop circui

Serve motor is installed, a short wire in
HA-SA B~R terminals must be removed.

200 220V bOHZ

< | O

Auto mode
select

Manual mode

salect
Manual remote
select

Start I

See
Table 4-1

Start I

Servo ON

High speed (H)
elact

Temporary stops—o Oo————

Clear

Proximity dog

Forward stroke
end

Reverse stroke
en

Upper limit
set
Zksd

Over-ride set

Lower limit
set

Monitor tlma
Swing

Max.

Coarse alignment

o]

-0 O

28
12

Thermal
protactor

29

13

Servo

amplifier
MR-SA {11 R

30

]
]

2

|

]
1]

|

"

7

|

e

LSN|LSP { CR [DEC| STP] JFSISON| SG { ST2 STID[?DIIDIOI

(]

56

[ PR O A

Detector

26041 2%

PSR

13

40

156G | MO | NISRE OVR

41

1082

[
[Signalsmﬂ:ﬁsc Ps |Pwr| Pw 1PvR ] Py |PuR] Py |pzr | P2 |PBR| PE |PAR| PA

37

120mA ([Note 1}

415

In-position

Ready

Note 1. Total curent

nal relays should not
exceed 120 mA.

Note 2. LSP and LSN stroke ends
must be turned on during

 —r i -

s

N

L 13

oy

ro | o | cro| voo| so

CN3

to exter-~

signal

Pin No.

MAlarm

operation. (*Use b contact)

Fig. 4-2

ACB  ACC

R5-232C

specs.,

-
Key satter
MR=-5U

i

-

Indicator| 3Digital
Lo

MR-DP§

Standard connection diagram for positioning mode



4-2 Ccnnection of regenerative unit

When the regeneration frequency is high and the regener-
ative unit is used, it is wired as shown below. Since
the external mount type regenerative unit is standard

in case of 7.0kW type, be sure to connect the unit.

Regenerative
opticn
Twist here. GZG1l50 5kR
~ 1

(v T7]
Servo
Servo motor Twist here, amplifier
HA-SA MR-5R22,133
\& BISHGHR|SIT L]V [wy,

el F

{a) Ceonnecticn for 0.2 and 0.3kW types

(Note 1)
i Remove the short bar.
_ Twist here.
Regenerative /
option ‘ P r
MA-F230 </ J
MR-R350 | C = j
Gl } i
l th clolp
Servo
Servo motor Twist here. amplifier

O HA-SA
(= sl P —

MR-SAS2502
{(Note 4) Red \ BlSnGR SIT UV
ot T 1
real ]

e
{b) Connection for 0.5 to 5.0kW types

Twist here.
egenerative 1/17{
rake unitf o = Servc_> )
nesi ¥/ e
C3 "/ * Connect to either
LCth_—{EE: C or P,
[c]e]afefee s r]o]v]+EE]
zhg

Servo mator
(Note 4) HA-SA

2_—- Red X
Red TN

Twist here.
{c) Connection for 7.0kW types

Fig. 4-3 Connection for regenerative unit

Cauticns for cperations

1. When the regenerative option is used, be sure to remove the
short-bar (D to P} of the servo amplifier {in case of 0.5
to 5.0kW types).
When operated with the short bar attached, the amplifier may
be broken.

2, After the regenerative option is wired, be sure to twist the
cables. Make the cables the shortest possible {5m or less).

3. Be sure tc use the twisted cables for wiring the temperature
detector. Prevent malfunction caused by inductive noise.

4. When MR-RB50 or MR-RB5) is used, it must be forcibly cooled
down with the cooling fan (3.5m/sec 92mm square size).

5. Since the main body itself of the regenerative cption gener-—
ates heat, don't mount it directly on the wall surface which
is weak against heat,

- 10 -



4-3 PLG cable assembly

The connection cables between the motor PLG and the servo
amplifier shall be arranged as shown below. When order-
ing the cable (in case of 0.2mm? core cable), specify the
model name of the cable assembly corresponding to the

necessary cable length.

ST T T T T T, T TTTTTTTTY
A BT l’ A 12— A
PAR 13 : ; T 1 B 13 T 1I ) : 1 B
PB4 1 : Tt C 4 —— ——1C
1t l [ 3 3 Ly [ !
PBR 3 ’ 1D SR =D
PZ 14 f ——— F 14 — i T F
PZR 15 |+t ] ——G 15 S — TG
PU 16 b1 i — H 16 - i T H
1 H | [
PUR 17 = 3 i 17 : ; —— 1
PV 18 bt i L K 18 L f + K
PVR 19 it ; ——-L 19 T |k
P gLt ! L N 10 I . . A
WR 1)t ! I P ;!
' . T T3 T 1 Vo 7 1 T
: lt fy . { L :_
P P R L
+3 8 lL i IT : 8 ! {L ]r : } 5
' L LT ] ™
GND 7 : i 7 ] 5 —THR
H | ‘ i L b
P o T Ll
i : \ L + —
roy ]
[ N L -
P : ! ) | L
[ [
5 g | ¢ L P I £ )
GND 1| 1. P ! R L
3 I.._____i _______ - 11 ’ [
Zoj LN ! i | : |i
T /. ;
2 |7 T —x
Connector Connector
Connector - Connector
,;":;fg?er MS3106B20~295 Aﬂlig?er M33106820-295
siA’:‘.e Detector side cide Detector side
(a) MR~SACBL5M({5m} {b) MER-SACBL10M-SACBL30M(10m-30m)

Fig. 4-4 PLG cable connection diagram



4-4 Common line

The common line in the servo amplifier is shown below.
The digital input and output signals are insulated from
the internal circuit with the photocoupler.

The analog output signal is connected to the pulse series
output signal with the internal common line.

If it is liable to be influenced by external noise,

ground the LG terminal.

i MELSERVOSA-R

[ CNI

| v VDD
’ | DC2av Digital
cR PF, | output
L ete, (DO-1»
Digital
input SG
{DI-1} _T +15V
Upper !
limit set |P15R

Qver-ride

Monitor
analog output
0~*ipv

g MaX.imA
Lower . — i PLG
LA

_outputl "7 T
' Encoder Eé

v
Serve( sm :
moter + case CN3 -___"]Key setter
.+ MR-8U
Ground - - . zi;iizc apecs. .
(Class 23
grounding)

Fig. 4-5 Common line in servo amplifier



4-5 Signal

(1)
@

T

—0,

3-phase

200/230V ~—o

Power on sequence

Servo On (SON) signal

circuilt construction

Input signal which activates the main circuit of servo

amplifier. Main circuit contactor is disconnected with

SON signal Off and the dynamic brake circuit is formed.

Note 1. The dynamic brake will be activated only when the motor
ig revolving. It has no holding capacity while the motor
is not running so that an electromagnetic brake is necessary
to prevent the fall on the vertical shaft at power

failure.

2, Please note that too much frequent On-Off of SON signal may
Be sure also to use dedicated external
input signals to start or stop the operation,.

cause some troubles,

Standard connection

Control circuit will be turned on when 3-phase power is

applied to R, S, and T.

If the servo On signal is turned on after a pause of

max. 1 second f{usually 0.3 sec.) which is necessary to
initialize the inside of | MELSERVO],

an inner contactor

{(MC) is tripped, the power is supplied to the main

circuit simultaneously with the release of dynamic brake

and the operation can be started.

When SON signal is

turned Off, the dynamic brake will be activated.

MELSERVO- 54 - #
-

4-6 External
connection of
main circuit

on

J-phase power AbRt. ]
supply . Abt. 30 wmsoc |" 10 msec
Dynamic brake

h Brake releass ) R
mey LT Brack action

SON signal )
u-n—-—V

Base circuit

w)

Abt.

.

0.2 mec t

Abt, 0.2 sec

Motor oparable L._._

RD output (H,.__.______._.j {

signal

Timing chart at power on

13 -



@ Emergency stop

A short wire (B-P) at internal
MELSERVO~S5a-R

EMG STOP wiring side of servo amplifier

ﬁ*u " terminal board can be removed

Iphase —4Ts - f%- and, instead, an external

NO”ZW:E \::: emergency stop button (push/

i Red wire pull button) can bhe installed.
Ietoved If the button is pushed, a
contactor (MC) drops and the
Fig. 4-7 External connection motor can be stopped immedia-

of main circuit

tely by the action of dynamic
brake. RD output signal will

be turned Off at the same time.

Note: Please note that frequent On/Off of MC may cause unexpected
trouble because it feastures the condensor input methed.

It shculd not be used as the signal to command the start/stop
of motor.

@ Timing chart at the occasion of alarms

3-phase

Ay Powar Off
pover supply 4 1 J Power On
: Brake action :Braku action
: - ) ma—
Dynamic brake — K{\ 1 L,
I : |
SON lignal(L}-l———p—ﬁ_ }E/ /] ~
(H) T
RO cutput [L) i ‘/ ; (
1 i R —
signal [HY ' ml . r
H :
Alarm (Open} v T 1 ] I
(ACB ACC)(Close) - —t '
3oms—=H+ Y418 oe ‘P k Momentary 4’ \ Rasat by
E (L]—ovorlond—:——m stop alarm i: power off

Note 1.

(H} t
Removal of -
causs of alarm Min. 15maec

To reset the alarm, press Seg key of key setter or turn
off the power and then back on again. Please note that
the alarms with code Nos. 16-37 and 60 cannot be reset with

key. Refer to the chapter 7 for the details of causes
of alarm and the method of reset.

Repeated reset operations at such alarms as the overcurrent
or overvoltage may generate an unusual heat and result in the
damage on amplifier. Be sure to wait about 30 minutes for
cooling before resuming the operation.

_14_



3. Momentary power failure of 15 msec or more will activate
the protective circuit. If the power is interrupted for
more than 10 msec (20-30 msec), the protective circuit will
be reset automatically. When the power is backed on, the
circuit will be set at the initial state. In such cccasion,
if SON signal and the operation command are left as they
were at the power failure, the motor starts to turn with
the restoration of power supply. 1In order to avoid un-
expected accident, any adequate external sequence must be
contrived to turn off SON and operation command signals
by means of alarm.

Fig. 4-8 Timing chart at the occasion of alarms

(2) Seguence of external signals

(D Relations between various start signals and mode select

signals

Various start signals have following meanings depending
on conditions of setting of feed methods and selection

of modes.

Table 4~-1 Relations between various start signals
and mode select

Feed method Roll feed type Positioning type
. Manual Auto zero Ruto zero
Cperation m A
o) t ode uto Manual remote Auto return Manual return
Dlo a x x o o b X
Operation mode
select signal, Dll x o o x x o o
Note 1
D12 x X o x o X o
llote 5
—
2 em | L JL | | 4L JL AL
g\ - {Forward - {(Forward {Forward {Mechanical {(Forward {Dog zero
0 start) JOG) start) zero return) JOG) return)
+
MNote 6
7
& ] . 41| L
5 ST2 - - _
(Reverse (Reverse start/] (No.2 zerc | (Reverse
E JOG) step-reset) return) JOG)
I
o f § § § 5
2§a£§1 % sTP
Noge 3' 4 & {Temporary | (Temporary (Temporary | {Temporary B (Temporary
’ stop) stop) stop) stop) stop}
Reverse
inching _J_l_
(Forward/ = - T -
= FO rwgrd Reverse (Egﬁ‘éiﬁg/
8 inching JOG) JGG)
@
u 1 sheet §
> | fee ~ - - - - -
g eed {Forward
start)




Note 1, Circle in the column of operation mode select signal means

ON and x mark means OFF. When the operation mode select
signal is switched during the manual or the manual remote
operation, the speed slows down and stops. It will be
neglected during the auto mode operation but it will be
effective at the next operation after stop.

2. Action of 41 takes place at the edge of touch up of input
signal but it is ineffective if it is input during operation.
JL- is activated while the signal is input and, when the
signal has passed away, the speed slows down and stops.

3. Delay time to take in the start signal (_flL ) ON is 10 ms
or less.

4. About 50 ms shall be secured for the start signal (_f1 » ON.

5. In case of absolute system, 3T1 turns out to be a start
signal toward the set position.

6. In case of increment gystem, ST2 turns out to be the start
of reverse start while it allows to return to No. 1 step in
case of step positioning based on stored data.

@ start/stop signals

I.

It is necessary to arrange the seguence so that the
start signal will be input after the main circuit
has been established. It will be neglected if it
is input before the main circuit is established.
HNormally, it is interlocked with the signal of

preparation complete (RD).

Start in the servo amplifier is executed by catching
the touch up edge of external start signal but it
takes a max. 10 ms delay for the processing within
servo amplifier. Other signals take the max. 50 ms

delay respectively. (See the bottom left figure)
(See the left figure on the next page.)

Be sure to secure 50 ms for the duration of On of
start/stop signals in order to prevent erroneous

motions against varying reaction of PC, etc.



IV. Auto start signals can not be accepted while it
is BUSY. Make sure to input these signals after
the rough concordance signal, with its output
range being set at zero, is output or after the
positioning complete signal is output. {(See the

right figure on the next page.)

Max, Max, B X Metor speed
10ms 10ms A o
/ %:[S'._J\ va—\ Max.l0ms / Positioning complete
Motor speed - ; : A output range

: Moter speed !

I\

= IR U S

' : P

| ’ ] i "

Stllr':—}_‘L ' Start—;—_?l
HSOms I

{
I
1
'

|
t
i
i

* ]
l Nough concordance 1
Temporary stop cutput (CPOQ) '
Positioning i
complete output (PF}J



4-6 Cautions for wiring

(1) Main circuit

Table 4-2

Cautions for wiring {main circuit)

Description

AC power supply

1.

For AC power supply, 200V supply is used.
If available power supply is 400V, use an
insulating transformer to provide 200V
supply.

Single-phase operation is impossible.

Capacitor is used in the primary supply
circuit. Immediately after the power is
turned on, large current flows for charge
of the capacitor and may cause voltage
drop.

Consequently, it is recommended that
programmable controller, if used toge-
ther with the servo amplifier, is fed
with independent powerx.

The reactor which improves the power fac-
tor can nct bhe used. Because it may
brake the amplifier.

Magnetic brake
power supply

For the motor magnetic brake, DC24V is used.
Note that servo amplifier driver power
supply "vDD" (DC24V) may not be used to
drive the magnetic brake.

Cable size and
no—-fuse breaker

Recommended cable/wire size and no-fuse
breaker are listed below.

Wire size mm3?
Gl, |Magnetic
G2 Jbrake

No-fuse

Model breaker

%]

<<
-
[p]

MR-SA 22,32,33 | NF30 type 5A

MR-SA 52, 53 NF30 type 10A

MR-SA 102, 103 | ¥F30 type 15a

MR-SA 152, 153 | NF30 type 15a

1.25|1 1,25

MR-SA 202, 203 | RF30 type 20A

MR-SA 302, 352 | NF30 type 30A

"] MR-SA 502 NF50 type 50A

MR-SA 702 NF100 type 75A

mmmlu|w i KmmIiKIR]|N|ED
R E

Wl wiNn | N N eEC
R EEE
WlwimiripiaiNn|eE o
|

Continued on the next page.




Description

Wiring 1. Note that each phase of servo amplifier
ocutput (U,V,W} Must meet that of motor
input.

If phase sequence does not meet, the
motor may run out of control or generate
intense vibration.

Note that correct phase sequence cannot
be achieved only by changing connection
between two phases.

For power source terminals (R,S,T) of
sexrvo amplifier, it is not necessary to
consider phase sequence. ‘

2. Do not connect power source to the out-
put terminals (U,V,W).

3. The servo amplifier cannot be covered
accidents due to leakage. Pay attention
so that the cable does not touch the
chassis, etc. If the overcurrent pro-
tector is repeatedly operated, it will
lead to deterioration of the parts, and
the transistor will be sometimes broken.
If the protector is activated, securely
correct the cause.

4. Be sure to use twisted wires for connec-—
tion of motor thermal protector (Gl,G2).
When thermal protector is not used,
short~circuit terminals Gl and G2.

5. Optional discharge resistor for regener-
ative brake.
The regenerative option is differently
connected depending on a model.
Refer to Item 4-2,
Any other except the exclusive unit can
not be connected to the connection
terminals of the regenerative option of
the servo amplifier. If it is impro-
perly wired, the amplifier will be
broken. Morecver, refer to Item 4-2
for other cautionary points.

@D 0.2 or 0.3kW ... Connect the exclusive
option GZGl50 5k0OHM between P and
N.

Continued on the next page.




Description

Wiring (cont'd)

0.5 to 5.0 kW ... Connect the exclusive
option MR-RB30 or MR-RB50 between P
and C.
Be sure to remove the short bar
from between D and P.

R 7.0kW ..... .v.... Since it is standard,
connect the attached MR-RB51 between
P and C.

Dynamic brake

The dynamic brake circuit is integrated in
the servo amplifier, but is sometimes
impossible tc use if the load inertia is
large. (Special servo amplifier is neces-
sary.) If the load inertia rate is 30 times
or mecre for 2,0kW or less, 15 times or more
for 3.0 and 3.5kW or 10 times or more for

5.0 and 7.0kW, contact your dealer or our
representative,

Operation
seguence

1. When a motor equipped with electromagne-
tic brake is used, motor is not released
immediately after brake is energized.
Therefore, operation sequence should be
that motor start signal is input after
brake release is completed.

2. Don't use the electromagnetic brake for
deceleration except in case of emergency
stop.

It is allowable to use the electromagne-
tic brake in combination with the dyna-
mic brake in case of emergency stop.

3. Don't use the dynamic brake very fre-

quently, or the parts will be deterio-
rated.

Continued on the next page.




Description

Grounding

Round the system referring to the standard
connection diagram in Item 4-1. Be sure to
ground the servomotor together with the
servo amplifier at one point.

It is recommended to use an independent
ground line. If a common ground line must

be used, the connection should be as shown
below.

- p— —
2 o o

o o
B 9 o
o g g
v O ¥}

unit
unit
unit -

(1) Exclusive (2) Common (3) Common
grounding grounding grounding
line ... line line ...
BEST GOOD NOT

ACCEPTABLE

{2) Control circuit

Tadble 4-3

Cautions for wiring (control circuit)

Descripticn

Protection
against noises

Control signal lines should be protected
from noises properly.

Operation
seguence

Don't use the servo on (SON) signal for
motor start/stop.

Because of the capacitor input type, the
highly frequent power on/off will lead to
deterioration of the parts.

Refer to Item 4-5.

For the start/stop signal timing, refer to
Item 4-5 (2).

Continued on the next page.




Description

Signal circuit

l. Design external analog signal circuit
(circuit for over-ride set) so that it
remain close at all times to protect
against inductive noises.

Over-drive
set

[(GOOD} (WRONG}

2. For relay used to turn on and off analog
and digital reference signal, select
relay for faint current application
(with two parallel contacts, for exmaple).
Open collector transistor may be used in
lieu of relay.

3. Input-terminal which uses the contact
point b

The following input signal is not operable
unless the continuity is established to SG
during operation. Be sure to use the con-
tact point b of the relay.
See the standard connection diagram in
Item 4-1.
(1) Forward/Reverse stroke end(LSP and LSW)
(2) Proximity dog (when the manual zero
return is operated in the positioning
selection mode.)

4. The permissive maximum current of inter-
face driver power supply (VDD) is 200 mA.
Note that the total current for external
control unit, relay, etc. should not
exceed 200 mA.

5. Check polarity of flywheel diode used for
output signal relay.
If polarity is inverse, the servo ampli-
fier may be damaged.

6. When connecting the wires to the signal
connector, suitably peel the sheath off
the wire and take care to prevent the
whiskers of element wire or solder from
causing short-circuit.

In the applications where the servo motor
travels, take care to slacken the cable in
order to prevent stress from working on the
wiring (particularly on the connected area
of the connector}).

- 22 -




Countermeasure against noise

If noise enters the servc amplifier, operation panel or
detector from the external, it will result in malfunction
which prevents generation of the required performance.

It is important to prevent generation of noise. Even if
noise generates, it must not be induced into the servo
amplifier. When designing the operation panel and manufac-
turing and routing the signal cables, observe the following

to take secure countermeasure against noise.

(1) Signal cable selection

If the signal cable becomes long, it works as an antenna
which is liable to receive external noise. Therefore,
take care to prevent the cable from being longer than
specified. Moreover, use the twist pair shield cable
as the signal cable. The signal cables are specified

as follows:

(D Use the twist pair shield cables as the connection

cables (CN2) to the detector. The cables must be 30m

or shorter.

C) Use the twist pair shield cables as the control signal

cables (CN1l)} to the detector. The cables must be 2m
or shorter. If the 1ength exceeds inevitably 2m,
provide a low~level relay to make the relay to sexvo
amplifier cable 2m or shorter. 1In case of the multi-
core cable, the separate pair cable is more noise-

resistant than the general shield cable.

(2) Grounding

Referring to Items 4~1 and 4-6, securely ground the

system.



(3)

(4)

—t
‘[:_ l Q’—S/ Relay ~
T

Wiring
Securely separate the signal cables from the ACLOQOV
or higher power cables when routing them {provide 20cm

or wider clearance.), and don't route them in the same
duct.

If it is difficult to separate the signal cables from
the power cables, route them with care to prevent them

from running parallel.

Surge killer
Surge killer mounting

Around the amplifier, provide the surge killers on

the AC relays, AC valves, AC electromagnetic brake,
etc. and the diodes (Voltage resistance: 4 times or
more than the drive voltage of the relay, etc.

Current: Two times or more of the drive current of the
relay, etc.) on the DC relays, DC valves, etc. parallel
to the relays.

Figs. 4-9 and 4-10 show the mounting examples of the

surge killers.

|
Surge killer

— o1}
\ Make the -dist-
ance short.
Surge killer (20cm or less)
{a) Mounting on the AC relay, (a) Proper example

A~

AC valve, etc. |

Fig.

Surge killer

Noise generates,

Diode ! \\ !

If this distance is long,

{b) Mounting on the DC relay, the effect is reduced.
ere. (o) Improper example
4-9 Surgelkiller Fig. 4-10 Surge
mounting diagram killer layout

- 24 -



C) Attach the surge killers to be adjacent to the device

(relay, etc.) which actually produces noise.

As the

wiring becomes longer, not only the effect becomes

smaller but also the noise absorbed by the surge killer

is more liable to be induced in the other signal cable.

Keep in mind that the reverse effect will thus result.

Refer to Fig. 4-10.

(5) shield cable processing

As aforementioned in Item

(1}, the shield cables are
securely used as the signal cables.

However, not only

the effect is reduced but also the adverse effect may

result unless the shield is properly processed.

Securely process the shield as follows:

@ Connect the outer sheath of the shield cable tc the

terminal SD of the servo amplifier connector, and be

sure to open the other end.

4-12,

[Example 1]
Normal shield

(Proper])

Fig. 4-11

{Improper)
Connection I of
shield sheath

(@ shield sheath processing

Core cable

Prevent the shield sheath
viryl coat

other sheath.

{2} Processing on the release side

Fig. 4-13

from being in contact with

Refer to Fig. 4-11 and

[(Example 2]
Junction of shield cable

Junction termi- Mislocation
nal location

(Proper)

Fig. 4-12

{Improper])

Connection I of
shield sheath

Shield

sheath To 8D

Wrap this area with vinyl tape
for secure fixing, and prevent
contact with other part.

() Process on the terminal SD side

Shield sheath processing



©)

(6)

(7)

Grounding the shield sheath

Theugh it is sufficient to connect

\}v

Serve

the shield sheath to the SD termi- amplifier

Mounting
surface

ARAE

nal of the connector, the effect
can be improved by directly con-
nect the shield sheath to the

G nd plate
ground plate of the control panel rous

v&qsxnﬁvtvunu\\

300~500mn

|

as shown below. If the noise m&w}wﬁu&ej%
Shield sheath

[

wrvds

environment is specially poor,

the ground plate connection is Fig. 4-14 Shield sheath
connection
recommended for the cable ¢f the

motor detector. ; :
Partially peel off the cable S

( ;Cable clanp Cable
cocat to expose the sheath, and o= hardware

EJ (A and B)

=

Ground plate
press the peeled area against

the ground plate with the cable

clamp hardware. If the cables

are fine, clamp several cables Shield sheath

with the clamp. Clamped area outline

LG terminal

Though the ordinary LG terminal is separated from the
earth ground, it is sometimes effective to ground the
LG terminal if it is influenced by external noise.
However, keep in mind that it will take adverse effect
if it is insufficiently connected to the earth ground,

Enforced noise resistance

Machine sequence

To sufficiently gain the Amplifier Metallic tube aide
. . sice poiisiiiniiiiiitiiioiod bn
performance specified for 7w
the servo system take the Fixiﬁg connectory Fixing connector
V4

.. . s e1. . Metallic tube .
noise resistant counter- Amplifiez ™= Detector side

side N
. R s | =]
measure referring to Items f>ﬂ@;—- -éﬁ]};;

\
Fixing connector

(1) thru (6) aforementioned.
If the noise influence can not be avoided, or if the

signal cable can not be separated from the power cable,
the signal cable must be routed through the metallic
tube to shut out the noise.
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4-8

(1} Servo motor

Structure of input/output terminals

The configuration of servo motor terminal box is shown

below.

Referring to the figure, connect the cable to the motor

terminals correctly.
Before connection, be sure to identify each motor lead

and servo amplifier output terminal for phase (U, V and

W) and assure correct phase sequence.

—
Standard type

Braxe type

Grcuqd-ﬁﬁ_ [ Kool
terainal
HS screw

Hotor leada {U,V,W)
with eyelet pressure
¢ennection terminal

Thermal protector leads (red/red)
with insulated eyelet pressure
connection terminal 1.25-4.

Brake leads
{blue/blue]
with insulated
eyelet pressure
connection
]treminal 1.25-4.

Ground

= '
; |
}‘__ . P/
A KD
terminal
M5 screw

Motor leads 3 pcs. (U,V,w)
with eyelet pressure
¢connection terminal

Thermal protector leads
{red/red) with insulated
eyelet pressure connection
terminal 1.25-4.

Fig. 4-15 Detail of terminal box
Table 4-4 Dimensions of motor terminal box.
Terminal
Mcde A B C KD connection
thread size
HA-SAS52(B), 53
to HA-SA352 (B) 80 78 40 22 M4
HA-SA502 (B) 93 104 48 27 Mé&
HA-SA702 (B) 131 144 78 35 M6




Note: 1. For terminal connection, use the bolts shown
above and connect the terminal as shown below.
Wrap insulating tape on the connected area 3
to 4 times for sufficient insulation. When
storing the terminal in the terminal box, take

care to prevent injuring the insulated area.

Amplifier side

Motor side
Wrap the insulating tape
3 te 4 times.

2. Be sure to connect the cable to the ground
terminal € in the terminal box. Connect to the
ground terminal of the servo amplifier for
grounding through the ground plate in the
control panel. Refer to Items 4-1 and 4-4.

3. No terminal box is provided for HA-SA22(B} and
33. The power lead cables are of a direct con-
nection type.

4. The DC24V power supply (15W or more for 1.5kW
or less motor and 25W or more for Z.0kW or
more) shall be procured for the brake lead
cables of the electromagnetic braked motor
by the user.

The driver power supply VDD (DC24V) of the

servo amplifier can not be used commonly.



(2) Servo amplifier

& T &
§ g |

Fig.

— Bown

4-16

H4 screw

—— ——

¢ \‘\ hﬁ
j N s

C 'ZTT

Ml screw

A R

‘b

- e o F |
= L

TR e llﬁﬁ |

Short bar

when the regenerative option is

If the load inertia is used, remove the short bar and
large, externally provide connect P to C.
the resistor between P If it is not removed, the servo

and N. amplifier is

fa) 0.2, 0.3kW
Detailed view

Shore wire {red) of ares A

f;——-.‘\ M screw

e

R (L L L LAY L L
5 el el el b
Terminal— B Gt C2 & & T oy v

symbol

Connect to Connect Connect Ierminal-~ C P

4] R

sometimes broken.

(B) 0.5 te 5.0kwW

Short wire (red;

Y

B Gl G2 ATSTT

|y
Wr—f

& UV L
the motor to 200V to the symbal CcnnectCOnneCt toconpect Connect M5 Ecrew
thermal power  motor to the the motor to 200V to the
relay. Eupply. terminal. regen- thermal pover motor
erative relzay, supply. terminal.
{c] 0.2 to S.0kwW unit. {d) 7.0xw
Detailed view of area B

Main circuit terminals of servo amplifier



(3) Connector pin arrangement

The connector pin arrangement, as
connection side, is schematically
The pin Nos. are described on the

corresponding signal names are on

viewed from the cable
shown below,

upper line, and the
the lower line.

1 CN1 (Connector for general control signals)
Model: MR-50F, MR-50L HONDA
[ T T T e e "l
I sofa9fas| a7 [ae]as|us]an]a2]a1]a0] 3938 ]37]% |35 = ]3] |
| | op | ro| pF [vDD|von| zp [cPofpr2lpiafiscwo [156]  [sp [15¢] fiscfove
Lo 32131 % | 29|28 27| 26| 25{2¢ [23{22{21 |20 19 l
]
-~ FPA|FPB| s¢ |{sT2|ST1| ¢r | 5G [LSN|Lsp|pIolLar| La |LBR] LB |
Pl fsfis|ejsjzjulwfsls[7]e]s[a]3]2]1 } Pin No.
g $G| s |sTp|ursorc|sonjLzr| Lz {sD | LG {LG|  [wskfpise] | [S*AGAL |
- - - ]
(@}
2 CN2 (PLG signal connector) 3 PLG connector: Motor side
Model: MR-20M, MR-20L Model: MS 3106 B 20-295S
HONDA (MS 3108 B 20-29S)
Positioning
P - X g
sl sl ululo]n !'
i | Pz [pzn] Py [pun] pv [pvalsuo] |
3 1) ) 1] 1 12 3} "'
i 7y Pw |PWA| PA [PAR| ™.,
T e s fas s ]1
; G | Py |PBR] PB G } gi:r:i'
-------- (®)

Fig. 4-17 Connector pin arrangement



5. OPERATION OF KEY SETTER

Display of state, parameter setting, diagnosis,
conducted using attached key setter (MR-SU) and

(MR-DP6) .

Display and operation of key setter and meaning

are explained hereunder.

5-1

Display description

Sequence in the fcllowing flow chart will be

indicator.

selected by the key setter.

Reference for respective displays are

e B ) R O 3 B N R S R

Command monitor .......... Section
Servo monitor L........... Section
DilagnosSisS .ueueeirineennn, Section
Alarm history ............ Section
Stored data ....c.iiinn... Section
User parameter ........... Section
Special parameter ........ Section

Any desired step in the sequence

etc. can be

indicator

of parameters

displayed on the

can be

as listed bhelow.

10-1 Table 10-1
10-1 Table 1l0-1
10-2 Table 10-2
10-3 Table 10-3
10-4 Table 10-4, 5
10-4 Table 10-4, 5
10-4 Table 10-6



Transiticn ADR
( ’ indicator

my Trlnlltionj

ws | ‘
ONFS 2 Remaining - JOG Ters T - Tiored
copana®, [T T0] U | afstance' ([0T2]] [anoen [TTOLT Y [EE  TTOTa]] [ESEESR, 02
mraa mohitor 1[2[e]6 o]0 “1FTTWffTﬂ T TeB o]} [ [eta] T[rToTo] [ [nle] IIIN]‘]
- ﬁ Regenerative Effective
g A g:z:;::i“ Revoly-——=r=—— Remaini Losd rotio load recto Peak loadr. |
EE: s rzvo pulses 2. 1] ::o:-u_ 26- pulee Tz 9_3- ~ 2104, | | TN 2]a]s. ratio [?DM
ii‘; onire I"[[ [Tz [0]0]o] [{[] [2lo]ole] [{ (€216 0 0} [ [Llal [ [7f0) 1 TaL [ [3[5] [1[2]el [2C10)
"
3ud
E)' S.S;:““’"ia. 0[1] S'-qu-nc-E EI;::T“ 3[o]3} Ei?:::l version (3[0]5] ii::;ntg@
j;;gg;> ([nle] 17T0] {rid{-[OIﬂl-!'1[1W‘1‘W'T1Hfﬁ [ [ofofojoTo0] [ [BT0T#al0] ] _Lﬁl&L_L [~1-]
erzor No.[3]0]7)
f”\ HANGEEE
Transition
I Bth roil Sch roil
MD Al\_“l P:.t back alarmi4[0]9. ::::::n 4[]_9_{
Indicator U ha’-:ory r [AJLTo] [-]-] At 'U”Lia] — _] . EA“—IB }r—ﬂ
s 1 57011) z 5002 16 s[1]%)
5 d - A R S . L o g » -
; afea” l‘ﬁTTT"ﬂ sEEEn]) LLLTIIg
Transition
1 [read T———1 Pead ToTTT—
d 610111 | [langeh “apaea [B]1]1) — [823)
pata [ Ielolel) [ (Tefofe.fofp] f* ==~ ===~~~ L[ [ [ifofo] = =r======" (ENOD0oly
TR | —
, o B
e L R ] (SEuOOBhy
G('ﬂr
ala]! ?_ ! J_Sj
r{ll [ ettt el ettt 4N OIOW"I
[_a_i Hain-
tenace
param-
eter
Fig. 5-1 Flow chart of displays

Note 1. To roll on or back the digplay, turn on the decimal point of

MD display (Press key if the decimal point is shown
at ADR display) and then press either () or (3] key to find a

desirable position,

Range of transition will be restricted

depending on conditions of On or Off of SW5-1, 2 on the servo

amplifier.

{(See Paragraph 5-2 (3}

'Key lock function?)

on the decimal point of ADR display (Press
decimal point is shown at MD display) and press either [&] or

[¥] key to find a desirable display.

by the maker,

at errors, etc.
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To select displays at right or left in the above chart, turn

key if the

(See Section 5-2

(4)}

Most of special and maintenance parameters are predetermined
They are provided to confirm details of display



Key setter (MR-SU)

Operation of key setter

(MR-SU)

and (MR-DP6) are used to set various

parameters and to display states and alarms related to

Servo.

(1)

Composition

lﬂODE

Shows No., of dig=-
play or set mode.

lind LAMP [L

2nd key is operable
with the lamp On.

EATCH DOG

ERROR

Lighted when there

—[LADDRESS

Displays the address
Ho., of each mode.

DATA

Displays data of
monitor, parameter

ete,
is any error on
watch dog, A MY MR-OP 6 )
MR-OP§
2nd ]
A switch to On or
A Cff 2nd key. 2nd
a0 ! lamp lights while
znd key is operable.
[NUMBER '_1____ ] FEED LENGTH I
e € F _[ Cl Used tc change the
Data input key D 7 8 9 |2nd feed length. See
the paragraph (6}.
A [) C an [
4 5 6 ||2om T|SPEED
= B (EED Used to change the
1 2 3 18 feed speed data (L}.
- See the paragraph (7).
[O OR END i n ¥ ]
— 0 | iEw | &Y jeuvk
Used to clear a 1 SHEET FEED
Wrong key-in.
1t alsc clears — [y — N
JOG length, . Initiates
MR-SY sheet feed.
FORWARD/REVERSE | —-L‘SHIFT I
INCHING i
Used to JOG under the Used to select
manual mode. Forward flodd or [5ad
inching key initiates
forward turns and :
reverse inching key _—{ SET ]
reverse turns. X
(1} A press on the key allows to key in data
during the parameter setting, Set data
will be finalized with the second push on
Tl the key.
| {2) Allows to reset an alarm when it occurred,
Alarms Hos. 16-37 and 60 cannot be reset.
;? ato {See the section 7-1)
be displayed cr (3) A press during temporary stop clears the
set’. remaining distance.
{4} bisplay mode is changed to the initial
setting (Parameter No.710),
Fig. 5-2 Operational functions of key setter
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Functions

IFollowing feastures can be controlled with the key setter

and the indicator.

State digplay (Command monitor, servo monitor)

Diagnosis of On or Off of external signal, setting of
operation mode, etc.

Display of present alarm or alarm history

Setting, display of user parameters

Reference to special and maintanance parameters

Feed length data (Paramater MNo.602) key in during opera-
tion (Data bhecomes effective at the next operation

after stop.

Feed speed data (Parameter No.6ll) key in during opera-

tion (Data becomes effective at the next operation after
stop.

Key lock function

Dip switches SW5-1, 2 are provided to limit the content
of display or setting., They are useful to protect the
set value of parameter, etc. from erroneous operation of

key setter. It is recommended to turn on SW5-1, 2 at

the shipment from factory. When setting of these switches

has been changed, the power shall be turned off and

backed on. See Fig. 5-1.
Interpretation of displays

Please refer to Section 5-1 and Chapter 10 for detailed

explanation of displays.
Power on

At the power on, a sequence of diagnosis mode will be

displayed for about 1 second. When SON signal is Off,

it will show [r[dI-{o]F[F] or, when the signal is On,
Tidl [e[n] ] . About 1 second later, the display will

be replaced with the last location on display (which
was adijusted at just before the power was turned off).



(@ Transition in the content of display

Under the initial state (at shipment from factory),

when the power is turned on, it will display the present

position under the command monitor mode.

a.,

To

I)

T)

To

I)

change the display under command monitor mode

Conform that the decimal point at ADR display is
lighted. When the point at MD display is lighted,
transfer the point at ADR by hitting key.
key is dead unless 2nd lamp is lighted. Hit
key when the lamp is not lighted.

1f (A} key is hit, the display on MDR will change
orderly from [1T0[1] ~{Toz2] ~ +{i[075)~{110]11—~ and

corresponding contents will appear in the same

order on DATA section.

[¥] xey is used to reverse the order of pProgress.
change the display mode

Confirm that the decimal point is lighted at MD
display. Transfer the point with {Shift] key when

it is lighted at ADR display.

If {} key is hit, the display on MD and ADR will
change orderly from [TJ0[1)~{2[6]1] - — [6]ol1i—[1]0 ~along

with the display of corresponding contents on

DATA section. [¥] key will reverse the order of

change.

To choose any content, adjust the display mode
first as explained above and then transfer the

position of display as described in the paragraph a.

Note: Please remember the limit of transfer at MD

section is restricted with the setting of SW-
5-1, 2 in the servo amplifier. Refer to the

paragraph (3).



{(5) Toc set parameters

Parameter data can be changed even during operation.

To reflect the change on the operation, you have to stop
the motor once (after the end of command). Seguence

of operation and example of setting are shown below.

It is necessary to turn the power off and back on

again before parameters Nos. 601, 604, 605 and 701

becomes effective. See Section 10-4, Table 10-4.

I. Set a desired parameter data position on MD or ADR
as described in the paragraph (4).

I. Press key to enable the writing of data.
Flickers in MD, ADR displays show the data can be
input.

. Input a desired number on the data section.

IV. Press again key to complete the data input.

[Example of setting]
Steps to set parameters Nos. 604 and 605 (Electron
gear numerator, denominator) at CMX=1400, CDV=7854
respectively.

() Be sure that SW5-1, 2 of servo amplifier are at Off
and the key lock is released.

@ Confirm that the decimal point of MD

display is lighted. 1If not, check if
lamp is lighted (press 2nd key when / _,l.. l_hn =
the lamp is dead) and then hit c LI

MO R
key. WNow the decimal point at MD
display will be lighted. 7,7;7{7

@ Use m or m key to show 6 on MD Mo ':rna
display.
]

!

-y,

@ Press [Shift] key to light the decimal
point at ADR display and then recall

the parameter No.604 using [#] or [{]
key.



®

Press key to turn off 2nd lamp.
If you hit key here, MD and ADR
displays will flicker and prompt to
input the data.

Hit the key in order of 4 [
Eet]and the data input is over.

Light 2nd lamp by hitting key
and then recall the parameter No.605
with (3] key. Hit again key to
turn off the lamp and imput the data

in order of Bet 4] [Set] to

finish the writing.

=2
aZ
Il

)5
=
[N} ‘\‘

—

=
o
»

3 |~
o

[y
iy

,_

"-
— A}
- .
[y
—=
7]

=

[Zr)
[ ] £
Wt

“
!

-l
=5
157

If you turn Off the power and back on again, these data

become effective,

[Referencei

(6)

When the data input is over, turn on SW5-1,

2

of servo amplifier and turn off/on the power.

switches
This

will lock the keys and troubles by operation error will

be avoided. See the paragraph (3).

To set the feed length

The following method allows to change the parameter No.602

(feed length) not using the normal parameter set steps

as described in the paragraph (5) and even if keys are

locked.

This method can be utilized effectively when

it is necessary to change the setting during operation.

[Example of setting]
To change the feed length from 120.00 mm to 80.00 mm..

@

If you press [Feed length| key, the
display will jump to the parameter
Ho.602.

this moment.

2nd lamp must be dead at

If it is on, hit

key to turn off the lamp.

—=1%
"l
.

=]

]

S
i~




@) 1If you press key, MD, ADR displays MO ADA
RinE
will flicker and prompt to input a new

data. Hit the keys in order of [g] [0 Ll[][]
[0] |§| to finish up the input.

(3) If you hit Feed length key here again, the display will

return to the original position. Even if you neglected

_
-0

e

to hit the key, the same will happen automatically

saeveral seconds later.
{7) To set the feed speed

The following method will allow you to change the parameter
No.61ll (Feed speed L) without releasing the key lock

and without following the normal parameter setting
operation as described in the paragraph (4). This

feature can be utilized to change the setting during

operation.

[Example of setting]
To change the feed speed L from 500 rpm to 750 rpm.

@ 1If you hit key while 2nd lamp

is glowing, the display will jump

E4
[=]
b
(=
-]

to the parameter MNo.611.

L
=

[y
Dy
'

Uy

C) A push on Eet|key will make MD, ADR
displays to flicker and you are ready

E4
o
>
o
E]

to input a new data. Turn off 2nd
lamp by hitting key and input
the data in order of [0 [sed.

S
SN

=]
=




6. OPERATION PROCEDURE
6-1 Initialization

It is necessary to confirm the state of parameter before
starting operation.

Although each parameter has its own initial value, be
sure to check the content before starting operation and,
if necessary conduct the initial setting depending on the
purpose of operation.

The following parameters require special attention and
therefore you must confirm before operation. Regarding
other parameters, please refer to Section 10-4. It is
necessary to confirm the content also on these parameters

before operation.

(1) Feeding method OPl1 (Parameter No.601)

Initial setting is made with the roll feed type and the
increment display. When the positioning type is used
or the regenerative option is used, it is necessary to
change the parameter setting based on the user para-

meter set data of Table 10-5. See the following table.

@O selection of feeding method (lst and 4th digits, bit
0, 1, 2, C)

Set the data based on the following table.

Table 6-1 Relation between the feeding method and
bit data of parameter No.601

: (Note)
Command 4P:r:meter No.601 bit Display of para-
Feeding method th digit|[ Rightmost mater No.601
method (Cordinate Feed length set method S‘i—gﬁt digit 5,0 kW or
system) c 2 1 0 less/7.0 kW
Parameter set (1 point) 0 0 1 1 (I:i[::cil:{osi(t)gin
Roll feed Increment
Digital switch 1 0 1 1 1003/1203
Parameter set (1 point) 0 0 1 4] 0002/0202
Increment
Digital switch 1 0 1 0 l002/1202
Positioning Parameter set (1 point) 1] 0 0 0 0000/02C0
Digital switch 1 [¢] 0 0 1000/1200
Absolute Stored dat
ata
(Max. 16 points) 1] 1 0 0 0004/0204
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Note: Data in the table are applicable to when the direction of
revolution, over-ride setting and regenerative option
setting are of the initial setting. When the regenerative
option is used, 2nd and 3rd digits of data must be changed
based on Section 10-4 and Table 10-5.

Models of 7.0 kW has a unit MR~RB51 and the 3rd digit is
preset with 2. ({See the paragraph 3))
@ Direction of motor revolution, over-ride (2nd digit
from right of data, bit 4, 6)

Under the initial setting,

T} Motor turns in the direction of CCW with the forward
start (Present position count up) or in CW direction

with the reverse start (Present position count down).

I) Over~ride is inoperable.
To change the directieon of motor revolution and to
turn the over-ride to be operable, it is necessary

to change the data based on the following table.

Table 6-2 Relation between the direction of motor
revolution, over-ride On and the
parameter No.601

Parameter No.601 bit|2nd digit
Direction nd aioic from right
of motor Over-ride n gL of para-
. from right
revoclutions meter
6 No,601
: 0 0 (Initial
CCW turn with [fneffective setting)
forward start Ef fective 1 4
CW turn with Ineffective 0 1
reverse start Effective 1 5

Example: When the over-ride is turned on with the roll feed
parameter setting, the setting of parameter No.601
will be 0043.

Selection of regenerative option {(3rd digit from
right of data, bit 8, 9)

The initial setting has not the regenerative option.
When the opticn is used, the setting must be changed.

False setting will raise the alarm and damages.
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Table 6-3 Relation between the regenerative option
and the parameter [c.601

Parameter No.601 bit
— 3rd digit from
Regenerative option Eidmd;?l;t right of para-
e J meter No.601
9 8
None 0 0 0
(Initial setting)
0.5 to
5.0 ki MR=RB3( 0 1 1
MR~RB50 1 0 2
7.0 kW MR-RB51 1 ’ 0 2

Example: When the absolute command of positioning method and the
stored data transmission are combined with the regenera-
tive option MR-RB50, the parameter No,601 will be 0204.
Since the models of 7.0 kW have MR-EB51, it must be 2.
In case of 0.2, 0.3 kW models, it must be 0 even when a
dedicated opticn is installed.

[Reference] Feeding method and coordinate

There are following relations between the methods of
feeding and command and the present value on the indicator

or JOG length and the position on counter assembly in
servo amplifier.

Table 6-4 Relations between feeding method and

coordinate
Command Zero point |Position data | Movable (Note 4} Mova-
Feed method method {0 on set range range with ble range with
(Coordinate) | coordinate)| (Note 1, 2) auto start JOG operation
Start +0 to +0 to
1 t . —_—
Roll feed neremen position +999999 +999999
(Note 3)
Increment +0+389999 ~1999999 to
. . . +1999999
Positioning Mechanical
Absolute zero with +0 to +0 to ~-1999999 to
dog type +999999 +999999 +1999999
o iti ; zero return
Yos51t1ioning _ _
at stored Absolute 999999 to 999999 to
data +998999% +999999




Note: 1. Unit of feed length is determined by the setting of
parameter No.603.

2. Direction of CCW or CW of motor revolutions with the
position count up can be determined by the setting of
parameter No.601.

3. Under the increment positioning mode, the position counts
down with the reverse start.

4, Auto zero return is effective when it is within the
movable range of JOG operation. Beyond this range, it
cannot return to the normal position or it may run
wildly. It is necessary to provide the stroke end LS
for protection.

5. MR-DP6 has a 6 figures display so that when the count
goes beyond *999999, it starts again from 0.

Feed length STX (parameter No.602) and feed length
magnifying ratio STM (parameter No.603)

_______________________________________________________ -
Feed length per each positioning or absolute position
can be set with STX and STM. When the feed length is
set using the external digital switch, STX is set to
0. This may not be 0 so far as the digital switch is
set to be operable with the setting of parameter
No.60l, Please remember that the actual travel (mm)
and the set feed length will not be the same when the
electron gear CMX, CDV are not set correctly.

_______________________________________________________ J
Electron gear CMX, CDV (parameter Nos. 604, 605)

_______________________________________________________ S

It is expressed with number of pulses (1200) per each
motor turn as a numerator and the mechanical travel
(um) per each motor turn as a denominator. Take CMX
as a numerator and CDV a denominator and set them
within 1 - 9999 so that the ratio will be 1/20 - 1/50.
See Table 10-5.



(4) Servo gain PGN, VGN, VIC (parameter Nos. 606, 607, 608B)

They are set depending on the inertia of load. Guideline

of setting is shown by Table 10-4 but it may not need

to change the initial setting so far as there is no

troubles (abnormal vibrations of motor, hunting, etc.)

It should be remembered the load conditions may not the same
at the test run and the normal operation under actual

load. Regarding detailed setting method for normal

operation, refer to Section 6-4.

(5) Time constants of acceleration/deceleration and time to

change time constant (parameter Nos. 613, 614, 615}

For the normal linear acceleration or deceleration,
use TiA and set T1B = 9999, TIT = 0 (initial wvalue).
T1A, TIB, T1T shall be set separately when it is
operated with pseudo S time acceleration or decelera-
tion.

When the effective shockless acceleration or decele-
ration is desirable, the guideline is T1T>50 ms.

It is impossible to set different time constants or to

change times for acceleration and deceleration.

6-2 Precautions before operation
(1) Power on

Turn of the power (3-phase, 200V) with SON signal Off.
Now the control power supply is established and the
display will read fast and then the state.
When the position display was changed previously, that
position will be displayed.



(2) Parameter setting

Operation parameters are set at the initial values shown
in Table 10~5 at shipment from factory.

Conduct the initial setting of parameters depending on
the conditions of any specific operation. Before start-
ing operation, items described in Section 6-1 must be

confirmed without fail.
(3) SON signal input

When parameters are set, input SON signal.
With SON signal, a contactor installed in servo amplifier
is tripped and simultaneously the dynamic brake circuit

is opened to ready operation.
{4) Stroke end LS signal

Stroke end LS terminal (LSP, LSN) shall be always short-
circuited with common (SG) during operation. It will
not move toward the open side. Direction of motor turns

can be changed with parameter No.601.
(5) Proximity dog

When the operation is conducted under the positioning
mode, the proximity dog terminal (DEC) must be short-
circuited with common (SG) before the power 1s turned
on. If it is open, the zero return will be prohibited.
Under the roll feed mode, DEC terminal prasses the

restart signal so that it is normally left open.

6=3 Operaticon

Release a command of slow speed operation in order to
check the direction of turn, abnormal noises or vibra-
tions of the motor. Direction of motor turn can be
changed with parameter No.60l1. When there is any error
or alarm, take steps for restoration with reference

to Section 7-1. Sequences of operation under several

operation modes are described hereunder.



6-3-1 Roll feed mode operation
(1) Confirmation of parameter

Confirm that the feeding method (parameter No.601) is

set correctly.

Rightmost figure will be always [3] , for example (0T0To(3] -
Regarding other figures, please refer to Section 6-1

for necessary changes in such case when the regenera-

tive option is applied.

(2} Manual mode operation

. Dl
Turn on the manual Operation mode select blo | DIl 2
mode select signal signal OFF | ON OFF
{D11). Both auto Forward Forward
o imi
. inching JOG
mode select signal
: Start Reverse Reverse imt
(D10) and manual signal inching JOG
remote select signal 1 sheet feed éezgeet £
(012) must be turned
off.

a. If [Forward inching] or [Reverse inching| key of key

setter {(MR-SU) is pressed, the motor will turn while
the key is held down. When the forward inching key is
hit, the motor turns in the direction specified by the
setting of parameter No.601 if the bit 4 is set at 0,
it turns forward (CCW) or in reverse (CW) with bit 4
at 1. It is set for the forward revolution at
shipment from factory. When the reverse inching key
is hit, it will turn in the reverse direction.

Number of motor revolutions is controlled either with
parameter No.609 or 610. When the high speed (H)
select signal (JFS) 1is turned off, it takes the speed
set with parameter No.609 or, when the signal is turned

on, the speed is determined with parameter No.610.



CIO
DI

DI2 a
Servo

gon amplifier

Auto mode select
Manual mode select
Manual remoto

mode select

Servo on

Feed speed(H) select
Forward stroke end |
Reverse stroke end|

b. If [l1 sheet feed] key of key setter is hit, the motor

turns for the feed length which has been set with

parameter No,602 or the digital switch. Direction of

revolution is same as when [Forward inching| key was

hit and the speed of revolution is determined by para-
meter No.609 or 610.
Temporary stop (STP) is effective and, when the restart

signal (DEC) is turned On, it will feed over the

remaining distance. If [l sheet feed key is hit again

after a temporary stop, the remaining distance is

reset and it will feed again over the set length.

(3) Manual remote operation

. DI T I
Turn on both manual mode Operation mode 0 DIl br2
. lect signal
select signal (DI1) and se-ec d OFF | ON ON
manual r 1
emote select ST 1 Forward JOG
: Start
signal (DI2). Leave signal
auto mode select signal ST 2 | Reverse JOG [T

{(DIQ) at off, If for-_
ward JOG signal (8Tl) or reverse JOG signal (ST2) is
turned on, the motor will turn while it is on. Direction

of turn is the same as that of forward or reverse inching

by the key setter but STl signal and [Forward inching]

produce the same effect. Speed of motor revolutions

is determined by parameter Nos. 609 and 610.




Servo on [7

(SON) w—+ 0.4s6c

Ready
(RD)

Alarm
(ACB-ACC)
Auto mode
select
(D1 0}
Manual remote
select I
?DII)

STt, STzeffective
Manual remote ] l Key setter

select effective
(01 2) High speed High speed

Speed (H) ] [ |  rLow gpeed

select Low speed
L.ow speed

<
2z

{JFS)
OFF 1 [

Positioning
ON ON

complete
1
oFfF |,

(PF)

Coarse
alignment
{CPO)

|
»
»

=
.

L
T

1
t
i
1
1
I

L Remaini i

Remaining 1 accumgizgeglsﬁigge
distance i ' P ®
S y clear

Positioning complete
T

output range 300ms. !
. i : i
Motor speed i . v
' 1
I

'

' & T
4 i Coarse ‘ $) 50ms;
JoGg ! 50ms:| 1 alignment

or , output range
Start I lgss h

(sT1) REV JOG H
!

Start II !
T

(s72) 1 N
: PH |
1 sheet feed {—1 :

Forward inching

L !
50 ms | or less
'or less

'
[}
t
1
1
¢
'
1

[ o S,

f]

— FWD-
J0G

P [T Tpuy U E

A A

Reverse inching

Temporary stop 4_]
(sTP)

Restart {_1

{DEC)

U Oy U NV ) |

:]_______-:L;_d___ IS S I

Clear
(cR)

Fig. 6-1 Time chart of roll feed mode, manual mode operations

Note: 1. Coarse alignment output will be turned off after start during
1 sheet feed operation only.

2. If the restart signal key is hit, it will feed over the remaining
distance. If |[L sheet feed is hit, the remaining distance is
cleared and it will feed from the start of set distance.

3. During the temporary stop, commands from |Forward inchingl /
IReverse inchingl or ST1/ST2 can be accepted.

4, If operation mode select signals (DIQ, DI1, DI2) are switched
during coperation, it will slow down and stop.
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(4) Auto mode operation

Turn on the auto Operation mode DIO DIl D12
. lect signal
mode select signal serect signa ON OFF OFF
. h manual
(BI0) Bot 5Tl Start ;]

mode select signal

(DIl1) and manual 233;21 STP Temporary stop 4L
remote select signal DEC Restart Em
{(DI2) shall be left

at off.

If auto start signal (STl) is turned on, the motor turns
for the feed length which has been set with parameter
Ho.602 or the digital switch. Direction of motor
revolutions is either forward (CCW) with bit 4 at 0 in
parameter No.601 or reverse with the bit at 1. It is
set for the forward revolution at shipment from
factory. Temporary stop signal (STP) is effective
and, when restart signal (DEC) is turned on, it will
feed over the remaining distance. When ST1 is turned
on, the remaining distance is reset and it will feed
from the start of set feed length.

Speed of motor revolutions is determined by parameter
Nos. 611, 612 and it can be switched with high speed
(H) select signal (JFS).



Servo on

{SON)

Read
(Roﬁ

Alarm
{ACB-ACC)

Auto mode
select
(D10

Manual remote

s A A

Manual remote
select
(ol z2)
Speed (H)

select
{JFs)

Positioning
complete
(PFY

Coarse
alignment
{CPO)
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(5T 1)

T
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:
1
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: |
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) v ON : ON s ! 50imy L :
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! N //“‘*\flear —
A 7 i/ ;k
: B HERE * Emerdency stop,
10 : | Positioning ! ' ' dinamic brake
oﬁqm-l |——complete ) ] control
less | )(Note 1} | output range! :
!
_ ! {_ : ; L
Coarse
alignment

Temporary stop
(57P)

Restart

(OEC)

Clear
(CR)

Fig.

Note:

output range

{Note 2)%%%

6-2

Time chart of roll feed mede,
mode operations

If the restart signal key is pressed,
the remaining distance.

auto

1. Start signal during operation will be neglected.

2.

it will feed over
When the start 1 is pressed, the

remaining distance is cleared and it will feed from the
start of set distance.



(1)

a.

Positioning mode operation

Under this mode, the manual zero return must be done
when the power is turned on. If this is neglected,
it will be reminded with alarm. Manual mode

operation can be conducted.

Parameter setting

Confirm that the feed method (parameter No.601l) is set
correctly.

Rightmost digit is set at 0 or 2 like [oTo]ofd] for
increment or [0]0]0]2} for absolute. Any other digit
shall be reviewed with reference to Section 6-1

when the regenerative option is applied.

Zero return

When the power is turned on, it is necessary for
the first time to set the coordinate by executing the
manual zero return (dog method). From the second,

you can conduct the zero return with mechanical zero
return or No.Z2 zero return.

Auto zero return |Manual zero return
(High speed) {(Dog method)

Operation mode

. DID DIl DIZ2 DIO DI1 DIZ2
select signal

ON OFF ON OFF OoN ON

Mechanical Mechanical
STL zero return -j_l— zero return ~;7L
Start No.2 zero
signal ST2 return 4L
Temporary Temporary
P i
ST stop 4L stop -

Manual zerc return (lst after the power on)

T

urn on both zero return signal (DI2) and manual mode
select signal (DIl}. Leave auto mode select signal
(DI0) at Off. If STl signal is turned on, mechanical
zero return by dog method will be conducted. Tf it is

necessary to set the mechanical zerc at a different



point from electrical zero point (position of 2 phase

signal of

encoder}), a zero shift amount must be set

in parameter No.610.

No.2 zero

return

Mechanical
Zero return Zero return
speed (dog method} Mechanical

(High speed) ' Creep speed 2efo return
. (parameter (High speed)
! No.618)
i
@ ‘Proximity Zero shifte
tdog (Note) amount
L*AAJLLL*LJJ J/(Parameter No,§19}
&(Parameter No,616) ' L&
No.2 zerg H Mechanical zero

Electrical Encoder Z signal
zero

Note: Terminal of proximity dog shall be set at the center

of Z

phase signal.

Fig. 6=-3 Method of gzero return

[Caution]

Auto zero

If the manual zero return is tried at the
power on when the machine is at () position,
it will run wildly toward (). 1In order to
avoid accident, zero return must be conducted
only after it is confirmed that the machine
is at (@ side (use JOG operation to move
from (9 to ). It should be protected
further by providing a stroke end LS.

return

If you have conducted manual zero return {(dog method)

once after the power on, auto zero return (high speed)

will become effective.

Turn on both auto mode select signal (DI1) and zero

return signal (DI2). Leave manual mode select signal
(DT1) at Off. If ST1 signal is turned on, it will

move to the mechanical zero point with the high speed

zero return. If ST2 is turned on, it will move to

No.2 zero which has been set with parameter No.616 with

high speed zero return.



Cc.

(3)

Alarm

1)

Iv)

If you try the automatic operation at the power

on while manual zero return has not been completed,
it will cause the alarm [A[L], [=[-} .

When this occurred, you must conduct manual zero
return. Alarm display can be cleared by hitting

key of key setter after zero return has been
completed.

If the proximity dog is so short that it passes
over the dog before sglow down and stop, it will
cause alarm [afL] | [a(0], It is necessary to secure
a sufficient distance to allow the slow down and

stop after it passed the dog.

The same alarm will be raised also when a too short
proximity dog disables to detect Z phase before the
dog is turned off. '

It will cause [A[l.l | [-]-] alarm if manual zero return
is tried on the dog. 1In such a case, move it to (+)

side with JOG operation to release the dog before

you retry.

Manual mode operation

Turn on manual DIO DI1 | DI2
Operation mode select signal

mode select OFF ON OFF

signal (DI11).

Leave both Start STl /IForward 1nch1ng| Forward JOG [T

auto mode

select signal

i 1 - -
signa STZ /|Reverse 1nch1nj Reverse JOG |

{DI0}) and zero return signal (DI2) at Off,

Tf either forward JOG signal (ST1l) or reverse JOG signal

(8ST2) is turned on, the motor will run while the signal

is kept on.

Direction of motor revolutions will vary depending on

setting of bit 4 of parameter No.601. If the bit is set



at 0, it will turn in forward direction (CCW) with 8T1
signal On or in reverse direction with ST2 On. Direc-
tions will be reversed if the bit is set at 1. Speed
of revolutions will be determined by settings of para-
meter No.609 and 610 and it can be switched with high
speed (H) select sgignal (JFS).

When [Forward iInching] or [Reverse inching] key of kev

setter (MR-SU} is pressed, the motor will run while
the key 1is held down. Direction and speed of motor

revolutions are the same as it is with $T1 and s7T2

(See a. on the above) and [Forward inching] key and

STl signal have the same effect.
Auto mode operation

Turn on auto mode select signal (DI0O). Leave both

manual mode select signal (DI1) and zero return signal

(DI2) at Off. DIO DIl I
T > e .
ncrement method Operation mode On OFF OFF
If forward start select signal
Increment Absolute
signal (8T1) 1is
turned on, the 5T1 zz;¥ird 4 | | start 4
motor will run for
. Start Reverse
the distance set . f -—
signal ST2 start
with parameter
Temporary Temporary
No. or th P
lo.602 e ST stop ﬁfgl_ stop _5—17
digital switch,

Direction of motor

revolutions will be forward (CCW) when the bit 4 of

parameter No.601 is set at 0 or reverse (CW} when the bit

is set at 1. It is preset for the forward revolution
at shipment from factory. Display of present value
will be accumulated along with the amount of feed and,

when it passes [#[#[5{¢[89] , it will start from 0 again.

Please remembher that autc zero return is disabled when
the movement exceeds 11,999,999 because the internal

counter overflows. Temporary stop signal (STP) is
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effective and it is necessary to turn on again ST1 (or
ST2 for reverse) to feed over the remaining distance.
Speed of motor revolutions is determined by the set
value in parameter No.612 and can be switched with
high speed (H) select signal (JFS).

I1f reverse start signal (ST2) is turned on, it will

turn in the other direction than ST1.

Mechanical zero No.2 zero

— 1,999,999 0 proximity dog
wzz + 1,999,999
Parameter
No.616
Ccuntable range
) g

Absolute method

If auto start signal ({ST1l) is turned on, the motor will
turn to the position set by parameter No.602 or

the digital switch. ST2 signal will be disregarded at
this occasion.

Direction and speed of motor revolutions and the
temporary stop will be the same as the case of increment
method.

Range of movement is within 0 to +999,999.

No.2 zerc point

&

I 9
Parameter No.GIg_ggg'gA9

Range for setting J
. 4l



Servo on I
(SON) -u:l—J{Q 0.4sec

Ready [
(RD)

Error
(ACB-ACC)

Auto made
select
(DI 0)
Manual mode I
select
(DI 1)
Autc zero return l
mode select
(01 2) ligh speed
Speed (H)
select Low speed |
(JFS)
Positioning
complete
(PF) 4
Coarse
alignment _ (Note 2)
{CPO) U o
Zero return
complete I(NoteIJ)

(ZP} Positioning
complete

ON ON ON

OFF OFF

&

i

R QU PN

4--1-d-»

" Positicning
complete

[}
L
outputtrange!
Manual zerc return ' i\if- __\i//PutPUt range
a
Motor speed {dog method) - ! ?

10 ms
or less

1
1
'
L4
i
I
3
1
1
(]
]
]

Creep spee
1

E—

1
{Proximity g
Zero ., dog + Zero shift amount
return . B
speed ' !
1

Motor encoder “lﬁ f J i 1

1

1

]

z phase \ON (b cdntact) : ON X
1

Proximity dog : OFF I :
OECT (yote 1)) :

Start I (STl) or

1
1
'
|
'
t

Forward JOG

—, e A o

1
1
1
!
|
1
i
i
i
t
|
t
1
1
'
*
!

Forward 1nching
Manual zerc

return start 1 Revers
Start I {ST2) or

Reverse inching]

g

Fig. 6-4 Time chart of positioning, manual mode
operations

Note 1. Only STl is effective for manual zero return start.

2., During manual mode operation, the coarse alignment output
is left at On.

3. Zero return complete signal is turned on at the completion
of lst manual zero return after the power on and is left at
on thereafter.

4. If operation mode select signals (D10, D11, Dl2) are switched
during manual operation, it will slow down and stop. 1If it
occurs during zero return, the process will be continued till
it is completed,
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Servo on

{SON)

Ready
(RD)

Error
(ACB-ACC)

Auto mode
select

(Dt o)

Manual mode
select
(DI ¢}
Auto zero return

mode select
(D] 2)
Speed (H)
select
{JFS}
Positioning
complete
(PF)
Coarse
alignment
{CPO)
Zero return

complete
(ZP )

Motor speed

l

+— 0.4seC

i

[ ]

High speed

Low speed

l
—

—

|

]
N
o

output rang

]

1 4 ' 1 +
1 [ ]
i N Al
! I3 '; 1I
. f;{Note 3)? J i ! ! ] T
MR i ]
Tt T \ ' 1 ! T ind
) 1 i ' Remainin
About |1 : 1 Coarse H | b distanceq
10 ms ' Lalignmenti : P clear 50 ms
N i |
h I -

_.;_?_ﬁor less

Positioning
! complete

output range

————

T s .
Mechanicéﬂ
ZEe¥0 1
return !
1

A

i
H
h 10 ms ' i '
or less 1 50ms, Remaining .o

Start 1 I i idistance {_1 )
(8T} Forward start i)} i ! Mechanical o
! zero return Vo

I
start I (Note 1) {_1 : {_1 start ! {_q

(sT2) Reverse start##ﬁ [

!

Tempaorary {_1 :

stop(STR) i
Clear {_1

{CR)
Fig. 6-5 Time chart of increment positioning, auto
mode operations
(Motions following the completion of manual
zero return after the power on)
Note 1. Start signal will be disregarded during operation.

2. Coarse alignment will be left at On during zerc return.

3. Zero return complete signal will left at On after completion
of manual zero return.
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(RO) . . . sl

Error
(ACB-ACC)

Auto mode
select

(010}

Manual mode
select
(oL 1)

Auto zero return
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High speed High speed

igiigt(ﬂ) Low speed i
[ 11 1 [
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|

l

‘
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T
1
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1
1
1
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Digital

switch data be

X

No. 2 /_\
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return

43 K
I0msor less.!,\Mechanica
ze etu

10mg, ) \Lij/r !

or less

f1 47

Mechanical
zaro return
start

R DU I
JENRRNINS | R N U R P

| 100msor more
'

¥
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Motor speed
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-rn
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1

[ LT R
fDU
[Ts]

output range

__.Tg:-_-_

M)

Start I
(sT2)

No.2 zero
return start

Temporary
stap(5TR)

Clear
(CR)

Fig. 6-6 Time chart of absolute positioning, auto
mode digital switch setting operations
(Motions following the completion of manual
zero return after the power on)

Note: Start signal before data change will be disregarded.



(1)

(2)

(3)

(4)

Step positioning operation with stored data

Manual zero return shall be conducted after the power
on. Otherwise, auto mode operation is disabled. If

auto zero return is tried, it will raise a parameter

error and it will display [3I0[6][AIL] [ [-[-]. Manual

operation can be done.

Parameter setting

Confirm that the feeding method (parameter No.601)
is set correctly. Rightmost digit is 4 like [0[0]0T4] .
For any other digit, please review with regard to

Section 6-1 when the regenerative option is applied.
Zero return

The same operations as 6-3-2 (2) can be conducted.
Manual mode operation

The same operations as 6-3-2 (2) can be conducted.

Auto mode operation

Turn on auto mode . DIO DIl DI2
Operation mode

select signal (DIO0). select signal ON OFF OFF

Leave both manual mode

select signal (DIl} and STL | Start 4L
. Start
zero return signal (DI2) signal ST2 | Step reset 4
at 0ff. Under the Temporary
4L

STP

stored data positioning stop

mede, the absolute
method only is effective and the increment method is
disabled.

Number of stored data for 1 cycle is determined by

parameter No.623. (Max. 16 points)
Position data shall be set in parameter Nos. 501 to 516.

Parameter No.623 has the priority. If No.623 is set at
10, position parameter No. 511 to 516 are disregarded
so that, when No.510 is executed, it starts from

- 58 -



No.501 again (See the following figure)

Note: Since 0 of position data means the mechanical zero,
it will return to mechanical zero immediately
after the start. When the number of data is 16
or less, it is recommended to set necessary data
in parameter MNo.623 in order to avoid the zero

return by mistake.

d. Under the following conditions, it will start from step
No.l (parameter No.501).

1) When the power is turned off, at emergency stop or
it becomes operable after the servo off.
I) After the manual zero return

I) When ST2 signal is turned on and the step No. 1is
returned to 1.

1Vv) When it is reset after alarm.

e. Under the following conditions, step No. will continue to
proceed.

I} Clear of remaining distance.
I) When it is switched between auto and manual modes.
II) Automatic zero return (No.2 zero return, mechanical

zero return)

N501 |+ 502 |aees] 510 | 51 - 516

\ /
When parameter No.623 has
been set, any data after
ITo.511 will not be
executed.




Servo on

(SON)

Ready

(RD)

Error

(ACB-ACC)

Auto mode
Eselect
(Dl

Manual mode
select

(D1 1)

Auto zero return

mode select
(o] 2

High speed Righ speed

Speed {H}
select Low speed I ILow speed
(JFS) .
Positioning ! 1
complete ! i ) I ' ] l l l_l r
(PF) - {hote 2)
Coarse L i i
alignment Ly [ | I
T T
(CPO) 4k At Note 3y HH
Zero return T T, o T T LT
complete N o v L
(2P} A o ]
[ : f : ' ! : )
N B NN [
T ! T )
stepnoil il [l Pz | N3 | had Mo 5 No |
Stored data T ,: ' Soms ! Oms ot t1 ! 4 A
1 ]
‘ ¢} i ¥eor less less tle { Step No.", iSDms or less
: P i :: ] Clesr of : : ' Reset
T " ! rgmaining , | | ¢
e : dlstance\‘ 1 ! !
1
Motor speEdwmsor ] ( 3 Pos1£10n1ng +\ /Ad 4 [d ! ‘Rl
v —{Hooaraet SOTELERE 00 | H | . C ?mamme
\aSignmenytF 9 Sbms o : | { rdistance
1) output_range or Iesswi ' | No3 moro ! Lo
start I L ﬂ | return | ﬂ | ﬂ
(ST 1) . b I | Restart |
] i
i ] i
start | {Note 1) ﬂ P ﬂ ; ﬂ
($T2) N No.2 zero ! Step No.
! return start reset
Temporary ﬂ: ﬂ {(Note 4)
stop (STP) |
{Note S)H
Clear
(CR)
Fig., 6-7 Time chart of stored data positioning
operation
{Motions following the completion of manual
zero return after the power on)
Note 1. Start signal during operation is disregarded.

2. During zero return, coarse alignment will be left at On.

3. Zero return complete signal will be left at On after manual
Zero return,

4. When the number of steps for stored data positioning
(parameter No.623) is set, it will be reset automatically
at the next start.

5. If the remaining distance is cleared, it will move a distance

added up with the previous remaining distance at the next start.
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Servo gain setting

Although initial settings of servo gain are as per Table
10-~5, when there is any trouble such as vibrations or
noises or when it is necessary to obtain the optimum
performance for any specific load, it is better to set

the servo gain separately with parameters.

Table 6-1 Table of servo gain

Parameter No. Abbreviation Content
606 | PGN Position loop gain
607 VGN Speed loop gain

Method to observe the speed feedback

Synchroscope is used to check signals. Set the synchro-
scope afloat from the ground and make sure the probe will not
contact anvthing other than check pins on printed circuit
board.

Regarding speed feedback signal, check the speed monitor
(between MO-LG of connector CPl for checking) with synchro-
scope. Before checking this, it is necessary to confirm

that the 3rd digit from right on parameter No.710 is set at

0 for speed monitor.

Servo
amplifier FaWay C)
oooo @
C—3




(2) Parameter setting
@ Position loop gain (PGN)

Position loop gain varies depending on status of motor
during stop and number of accumulated pulses on position
deviation counter during operation.

A lower gain produces a larger number of accumulated
pulses and time to stabilize at stop will be extended.

A higher gain may produce a larger overshoot at stop or
vibrations while it is stopped. It can be determined

generally based on the following table.

_
£ = Rp trrrtrreccces (6-1)
where, €: Number of accumulated pulses (pulse)
/: Frequency of command pulse (pps)

Kp: Position loop gain (rad/s)

zxﬁ
T o Accumulated pulses
T - - -
833 Motor speed (N) Load 1nert1; rat;o 0 1 3
voo . . GDyp,¢/GDy
- Higher gain
S e Standard 35] 35§ 25| 15
< @ |Command i
2 &§|pulse Lower gain Set value
le(f)
g|¢¥¢ Max. 100 80| 40| 25
s :/\ e
Time t
Undershoot

[Note] If positioning gain is lowered excessively,
accumulated pulses increase and result in an alarm
(excessive discrepancy) at high speed operation.

For example, if it is set Kp = 6 at operation of

400 kpps,
3
€ = igg—i—lg— = 67 x 103 (pulse)

Since excessive discrepancy alarm is set off at
65 k pulses, this example will cause the excessive
It is necessary to

65 x 103,

discrepancy error {(alarm 52).

determine Kp which allows ¢ ¢
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Speed loop gain (VGH)

A larger load inertia ratio (GDE/GDﬁ) tends to lower the
speed loop gain and to delay the response. 1In such a case,
it is necessary to set a higher VGN value.

Guideline of load inertia and VGN value is shown below.

Load inertia ratio GDE/GD& 0 1 3 5
0.2, 0.3kW 70 70 {150 |200
Standard
Set 0.5 to 7.0kwW | 100 | 100 | 200 | 300
value| ;o 0.3 to 3.0kw| 30| 30| 60 100
inertia
flat 5.0, 7.0kw 50 50 | 100 {150

(3)

If you increase the response to much, it will produce a
higher overshoot and vibrations (noises from motor} dur-

ing stop.
Speed integral compensation (VIC)

This is used to improve transient characteristics by
increasing frequency response of speed control system.
Optimum VIC will allow to set VGN at a higher level which
assures a higher response.

The following table shows the guideline of load inertia ratio
and VIC values.

Load inertia ratio GDE/GD% 0 1 3 5

Set value 20 20 30 40

Method to set servo gain

Under the normal load conditions {(when load inertia ratio is
somewhere around 0 to 2), there is no need to change the
setting from what is preset at shipment from factory.

When the load inertia is too large for stable operation,

it is necessary to set the servo gain as described below.



@D Set PGN at a little lower level. Increase the value of
VGN. There will be a point where the response 1s too
quick and the motor vibrates. Select a point sufficient-

ly free from vibrations and set there.

@ It is better to set VIC at the optimum value so as to
obtain a possible higher setting of VGH.

@ After the optimum loop gain is obtained with the above
@ and @, try to find and set a value with PGN to assure
the best stabilizing characteristics without overshoot
at stop.

[Note] When the speed feedback signal (speed monitor) is
observed with synchroscope, the wave will be -
interrupted signals as shown below. (In case of

short acceleration time)

Speed

Time



7. TROUBLESHOOTING

7-1 Investigation procedure and countermeasure for

alarm occurrence

Alarms (servo protect function) are activated by the follow-

ing causes. When any alarm occurred, check the alarm

code on the indicator to interpret the cause and to take

adequate actions for remedy.

[Note] 1.

Even if regenerative error protect (alarm code AL30}),

overload protect 1 or 2 (alarm code AL50, 51) has been
activated, motions just before the alarm is retained in
the servo amplifier.
external power supply is turned off but not with E:ﬂ

key.

The memory can be cleared when

If the reset is repeated with external power off against

alarm codes AL30, 50, 51, component elements may be

destroyed due to overheat.

Be sure to resume operation

only after the cause of trouble is removed completely.

completely.
Table 7-1 Check method and remedy of alarms
Alarm Error/Alarm Cause Check Remedy
code
LED 1. Error on servo 1. Turn cff/on the power.| If reset is inef-
{CPU) amplifier CPU 2. Replace servo ampli- fective, replace
on fier, the unit.
CPU error 2. Error on key Replace key setter. If pulls and
setter CPU pushes of connec-
tor failed to
work, replace the
key setter.
1. Power supply Check input voltage (R, Review if the
voltage dropped 5, T) with volt meter. capacity is ade=-
Voltage drop (UV} at start, etc. guate or not.
Power supply due to insuffi-
voltage (U, V, cient capacity
AL1D W) went down of power supply.
bevond normal
level (160V)}. 2. Momentary power Was there no momentary Connect properly.
failure of 2.15 power failure?
msec or over, Check input voltage with
synchroscope,
1. Detector's con- Visual check (Displaced Connect properly.
nector is dis- or loose connector)
placed.
2, Trouble on I. Inspect the cable.
detector cable {Replace the cable)
Poclarity detect {(broken, short- 2. Check. the feedback
AL1G error (RD) circuited) signal of detector.
Polarity detect Turn the motor by
was not done hand and observe with
normally on synchroscope U, V, W
the motor at of check pin J4 of :
power on. RF09 printed circuit Eigaé;bi;_IEPlace
Error of U, v, board. Is not it all Be sure not to
W phases 'H' or 'L'? ({(How is : ;
. give strain on
detect. it when the cable was the cable.
shook.)
3. Error on motor's | Check the feedback sig- Replace motor.
detector nal of detector (Same as
above) ,
Continued on the next page.
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Alarm

code Error/Alarm Cause Check Remedy
AL1T7 Card error (A/D) | Defective RP0O9 on Replace RP(09. Replace RP09.
printed board

1. Detector's Visual check (displaced Connect properly.

No signal on giﬁgigggg is or loose connector)

detector (NS1) *
Z:tiagfsglﬁgizh 2. Trouble on Inspect the cable. Repair or replace
of motor 9 detector cable (Replace cable) the cable., (Be

AL20 detector are (prokgn, short- sure ngi to strain
both 'H' or circuited) the cable.)
r 1
Lt 3. Defective motor Replace motor, Replace motor.
detector

1. Parameter set Check parameter set Set properly.

errorxr value, parameter Ho.601
(OP1),
0000k No regenerative
option MR-RB30
01d0: Regenerative
option MR-RB30
0200: Regenerative
option MR-RB50,
MR~RBS51
AL30 Regenerative
error (OR) 2. Excessive fregu-{ 1. Check regenerative 1. Reduce frequen-—
ency of position- brake torque, freq- cy of position-
ing {(regenera- ency of regeneration. ing.
tion) {Is it permissible 2. Install regene-
frequency?) rative option.
2., Check the value of 3. ég;;i?:i motor
state display Ld. 4. Reduce size of
load,

3. Broken regenera- | Check resistance of Replace unit.
tive power tran- | regenerative power
sistor. transistor with tester.

{Shortecircuit)

1. Overshoot due to | 1. Increase time constany] Review time cons-
smaller time of acceleration, tant of accelera-
constant of deceleration. tien, deceleration.
acceleration, 2, Slow down the speed.
deceleration.

2. Overshoot due to | 1. Adjust servo gain. 1. Adjust serve
unstable servo sIncrease (decrease) gain at proper
system, VGH. value,

sIncrease VIC. 2, When unable to
Over-speed (0S) eDecrease PGN, set with servo
Motor revolu- 2. Check load inertia. gain, () Reduce
AL31l tions exceeded 3. Increase time cons- load inertia
115% of rated tant of acceleration, ratio, (2) Review
revolutions. " deceleration, ’ time constant of
4, Slow down the speed, acceleration,
deceleration.

3. Error on detec- 1. Replace cable, Replace cable.
tor signal. 2. Replace motor. Replace motor.

4. Parameter mis-— Check if maintenance Use correct unit.

setting.

parameter No.80l is set
with motor's rated

revolutions as follows.
0age :
oads

2000 rpm series
3000 rpm series

Continued

on

the next page.




Alarm

code Error/Alarm Cause Check Remedy

1, U, Vv, W phase of| Check with tester for Improve wiring.
servo amplifier shortcircuit of wires of
output were u, v, W.
shortcircuited
each other.

2. U, VvV, W phases 1. Check with tester Improve grounding,
of servo ampli- between U, V, W Replace unit or
fier output were phases of terminal motor.

Overcurrent (0OC) grounded. board and housing,
2. Check with tester and
Overcurrent
beyond allow- miqar begweeg u, Vé W
AL32 ance passed goiges of motor an
through motor ‘ M
cable of . 3. Broken servo Check with tester the Replace transistor
servo ampli- e ¥ .
fier. ampllfler tran- r?51stance betwgen ter- module or unit.
sistor. minals of transistor
module.
4., External noises.| 1. Check peripheral Review noise pro=-
equipment. (Was not tection. {See
activated 100V class Section 4-7)
relay or valve?} Remove dirt from
2. Is not dirt or dust board.
stuck on printed
circuit board?

1. Misconnection on| Connection with regene- Correct the con-
terminal board rative option. nection,
(TEZ2) . Connection without

regenerative option,

2. Smaller time 1. Increase time cons- 1. Review time
constant of tant of acceleration, constant of
acceleration, deceleratiocn. acceleration,

Overvoltage deceleration. 2. Slow down the speed. decgleratiop.
Volt on conver— 2., Review feeding
ter' mother speed.

AL33 cable exceeded . . .
400V 3. Regenerative Check with test between Replace unit.
- resistor in C-P of terminal board
servo amplifier (TE2). {(Check about 3
is blown. minutes after charge
lamp was turned off.)
About 13 2 with P (@,
c(®.

4., Broken regene- See alarm code AL3-3. Replace unit.
rative power
transistor.

Parameter data was 1, Inspect if dirt is 1. Remove dirt

Parameter error broken. stuck on card. from ca;d and

AL37 (PE) set again.
2. Try to set again 2. Replace card

parameter.

and set again.

Continued

67 -

on the next page.




Alarm

Error/Alarm Cause Check Remedy
code
1. Operation exceed-| 1. Check effective 1. Lessen load.
ing continued torgue (value of 2. Increase
output current state display JA). capacity.
of servo ampli- 2. Check motor input
fier, current {See Section
7-23.
3. Check motor heat-up.
4. Try to lessen load,
2. Higher frequency | 1. Reduce frequency of Review frequency
of positioning acceleration, of positioconing
Overheated sink (regenerative). deceleration. (regenerative).
{OHF) 2, Slow down the speed.
Thermal 3. Poor cocling, 1. Check if cooling fan Improve cooling
protector of et :
AL45S cooling fin of servo amplifier is{ method.
in servo amp- operating. : :
1i£4 2. Inspect ventilation
ifier was : . d
tripped. is not interrupted.
3. Check temperature of
enclosed board, {(0°C
to +55°C)
4. Hunting due to See alarm code AL31-3.
unstable servo
system.
5. Electromagnetic Check action of electro-| Improve sequence,
brake was magnetic brake.
tripped during
operation
6. Defective Check if it does not Replace unit.
thermal operate even without
protector, load,
1, Overload on See alarm code 45-1.
motor.
AL4G 2. Connection error | Gl, G2 of terminal Correct connec-
Overheated motor of terminal board (TEl) and motor's tion.
(OHM) board (TEl}. thermal protector ter-
minals are connected.
AL46 Thermal pro- :
tector of 3. Poor cooling of | Check ambient tempera- Operate within
motor or reqge- motor or regene- | ture around motor, 0 to +40°C.
nerative rative option. regenerative optien,
option tripped. {0 to +40°C)
Is not motor exposed to
heat from furnace, etc,?
§. Hunting due to See alarm code AL45-4.
unstable servo
system,
5. Defective ther- Check with tester con- Replace motor.

mal protector
of motor or
regenerative
option,

ductivity between ther-
mal protector terminals
of motor, regenerative
option, ’

Replace regenera-
tive option.

Continued

on the next page,




Alarm

Error/Alarm Cause Check Remedy
code

1. Cperation beyond | See alarm code AL45-1.
continued output
current of servo
amplifier,

2. Collision with 1. Check if there was 1. Review opera-
machine, collision. tion pattern.

2, Check for normal 2. Replace LS.
overload 1 gggriglon of stroke
{OL1) ¥
Qverload cur- .
ALSO rent of about 3. Eﬁg:gg?ed::rsg
200% passed svstem
continuocusly. ¥ .

4. Misconnection of | Check connection of U, Correct the
motor wires, v, W. connection.
U, v, W of ter-
minals of motor
and servo ampli-
fier are not
matched,

5. Errer on 1. Replace cable. 1. Replace cable,
detector signal. | 2. Replace motor. 2. Replace motor,

1. Ceollided with See alarm code ALS50-2.
machine.

2. Hunting due to See alarm code AL45-4.
unstable servo
system.

Overleocad 2 3. Misconnection of | See alarm code ALS50-4.
(OL 2) motor wires. U,
ML | e, currene )| V¥ OF termic
passed for amplifier and
several moior are not
minutes. matched.

4. Error on detec- See alarm code ALS0-5.
tor signal.

5, Voltage drop on Charge lamp is lighted. Replace unit.
mother cable in
unit.

1, Smaller time Increase time constant Extend time
constant of of acceleration, constant of
agceleration, deceleration. acceleration,
deceleration. Smaller time constant deceleration,

of acceleration,
deceleration inter-
: rupts the motor to
E?gg;?lve error follow the command and
results in overflow of
Deviation accumulated pulses.
AL52 counter re-
corded more 2. It collided with | Check if there was Review the pattern
than 65 K of machine. collision with machine. of operation,
accumulated
pulses, 3. Smaller setting Increase the set value Set at a proper
of servo gain of PGN. value,
PGN.

4. Error on detec- See alarm code AL50-5.
tor signal.

5. Voltage drop on See alarm code ALS1-5.

mother cable of
unit.

Continued on the next page.
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Alarm
code Error/Alarm Cause Check Remedy
Emergency stop 1. Emergency stop Is not it open between Reset emergency
{EMG) circuit was B-R of terminal board. circuit.
Connection activated.
getwgenlg-gf 2. Defective con- 1. Check the conductivi- | Replace unit.
ALSS tZ:ﬂiggl board tactor peint ty between contactor
has been open- (MC) in unit. points.
ed due to P 2. Was there any exces-
sive shock on servo
emergency amplifier?
stop, etc,

1. Passed over 1. Is it insufficient Review the length
proximity dog the length of proxi- of proximity dog
before .slow mity dog? and the pattern
down/stop at 2. Higher zero return of zero return.

Failed zero detection of velocity disables
return. {ZER) proximity dog. stop.

ALGO 3. Longer slow down time
(zego return) exceeds proximity
failed.

dog.

2. No pass over 2 Proximity dog is too Adjust length of

phase. close and 2 phase cannot | proximity dog.
be detected before the
dog is tripped again.

1. Autostart was Zero return with
tried before dog was done.

Zero return éfg gg;uxs
incomplete {ZER) done during

ALw~m Autostart was positioning
tried before method opera-

(Note) -
zero return tion.
with dog.

2, Zero return with | Is proximity dog detect Conduct zero
dog was done on terminal (DEC) short- return after dog
a dog. circuited with SG? was released

manually. -
_

(Note): Base cut-off is ineffective. When alarm occurred, conduct zero return with

dog. Press

key to clear alarm display.




Table 7-2

Alarm of key setter

Alarm

code Error/Alarm Cause Check Remedy
1. Error on key Replace key setter. Pull and push
setter CPU, connector. If it
does not work,
replace key set-
WD ter,
turn CPU error
on 2, Error on servo CPYU error lamp of servo If reset does not

amplifier CPU.

amplifier is turned on.

1. switch off/on the
power.,

2. Replace servo ampli-
fier.

work, replace
unit.




When there was any error,
with following steps.

procedures is not applicable,

Troubleshooting

When any of following

amplifier or motor

check and clear the cause

has broklen down or parts have been damaged, please

contact your dealer or our service department.

(:) Motor deoes not turn.

START
Motor does
not turn,

Recheck wiring
of main circuit.

s It is turned on the power to servo amplifer
or NFB?
When the power is not turned on,
play LED is not lighted,
e Is it matched phases (U, V, W) of connecting
wires between motor and amplifier?
It will not run if phases are mismatched.

the dis-

Check the content
of display.

e Is | rd on | displayed when the servo was
turned on?
(State display will follow immediately)
after [rd on].

Check the wi
ing of scrvo
on circuit,

N

e Is it displayed | Effective torgue |
Peak torgue | on the state display? If yes,
check whether the motor is locked mechani-
cally or not,

o Is the feed length set with parameter or
external digital switch?

o In case of absolute positioning, it will
not move when the present value and the
command are samé. See the user parameter
No. 601,

o In case of positioning method, it will not
operate unless the manual zerc return is
conducted after the power was turned on.

Scervo amplifier
error,

Is there conduc-

Is it set cor-

Use the stroke end LS, etc. to pass the
electricity. When there is not stroke end,
shortcircuit with SG. {One side only will
cperate if there is conductivity at that
side.)

<:f§;ctly the operaé:>_§9__;_
tion mode sel€g;

See Section 4-5, Takle 4-1.

signal?

Is the
torgue limit
correct?

Is not the
motor locked me
chanically or

glectromagnetic

| Increase the value of torgue limit.

Smaller value may cause the excessive error
alarm (alarm code 52).

braké?

Servo amplifier
error

Release the mechanical lock,.
For the electromagnetic brake,
with power on,

release it




(:) Unstable revolutions

Unstable
revolutions

Excessive
fluctuation
of powe

Yes

Check the

Check the capacity of power transformer,
its line cor lecad.

detector signal.

Check the phase, wave form cof detector feed-
back signal. (Check pins A, B, 2, U, V, W)

s there no pro~
Llem on shielding
T __cr grounding?

No Establish a reliable
noise protection.

(See Secticon 4-7)

Is" it assembled surge
<:f”‘killers on peripheral
elays, valveg?

Are specified
cables used?

Other cables may pick
up noises or affect
signals.

==

—

Check conditions of
load, parameter
setting.

<Is not larger
the load GD??

Is not larger
the abrasion
load.

Yes

Is not larger
the load fluc-
tuation?

Yes

IS not ther
the lcoseness
or resonance?

Yes

Servo amplifier
error

Mismatched parameter setting
may cause unstableness or alarm (CHM, OL,

Yes

{(VGN, PGN} against load

etc.}.

Adjust wit
parameter
VGN, PGN

Cut of adjustakle range

o Lower the load GD2.

o Increase the capacity
of motor.

Larger abrasion load may cause the hunting
at around stop point.

/\
rind a correct Out of adjustable range
value with para;:ik—ﬁ———h—mﬁn s Limit the load functua-
meter VGN, PGN. tion.
¢ Increase the motor
capacity.

t Improve the mechanical system.




(:) Poor positioning accuracy

START
Poor position-
ing accuracy

Same error always

Check values of parameter (604, 605).

Check the positioning program.
o Is the program data correct?

Repeated errors under
same operational
conditions

o Is it matched with mechanical system?
o Is it correct the backlash compensation?

s there any Yes
relay or valve
tripped on the

periphery?

Check the neoise protection.

See Section 4-7.

o Check if there is any
noisc on signals of
serve on or c¢lear,

Sporadic errors

Check the noise protection.

See Section 4-7.

Is it secured

<:j”a sufficient
stop stabilizing
time (ts)?

Is there
the hunting
at stop.

[
Serve amplifier
rror

Check the positioning pro-
gram.

Check the phase and wave form

of detector feedback signal,
(Check pins A, B, 2, U, V, W)

Is it adjust-
atable with parameter
VGN, PGN?

Is not larger Yes

the load GD2?

Looseness or resd
nance on the mecha-
nical system?

Yes

Check the noise protection.

¢ EXtend the dwell time.
o Reduce ioad GD2.

Adjust with parameter VCN,
PGN.

Larger load GD' may put it
out of adjustable range,
Reduce GD? or increase the
motor capacity.

| Improve the condition of

mechanical system.

Too much
abrasion load?

Reduce the abrasion load.




(:) Erratic zero positioning

START
Erratic zero
positioning

<Sdme displace= Is the displace- No

ment corresponding
to a turn of
motor?

ment always?

Terminal end of
proximity dog is set too
clese to the touch up
point of 2 phase

Set the terminal end position of
proximity dog at around the midway
of touch down position of detector
Z phase.

Does it stop
after creeping
motion?

Check the length
of proximity dog.

¢ Erratic actions such as
chattering of proximity
switch, etc.

¢ Error on detector 2
phase signal

¢ Reduce the creeping speed.

e 5low down the speed cof
zerc return.

o Extend the length cof
proximity dog.

Check the existence
of noise.

Check the wave form of detector Z phase.

e fe

Distorted
wave form

Check the noise protection.

Check the effect of noise
on the clear signal.

,/’E;/:;ere no

<§hatte:ing or erratl
action on the prox-
imity switch?

Replace the switch.

No

Error on servo
amplifier or
positioning unit

Detector may be defective
when the wave form does
not improve with noise
protection.




8.

8.1

MAINTENANCE AND INSPECTION
Cautions and inspection

If any trouble occurs with your serxrvo system, perform

inspection in accordance with the following instruction:

CAUTIONS

MELSERVO-SA servo amplifier uses large capacitor.
After the power is turned off, the capacitor remains
charged for a while. -
Before making inspection, check that the CHARGE lamp
(red lamp under P.C. board) is off.

Parts at upper portion of P.C. board RF08 are at high
voltage. During inspection, use care not touch these
parts.

DO not use a megger to check insulation resistance,
'withstand voltage, etc. Otherwise the servo amplifier

might be damaged seriously.

General inspection

(1) Is alarm code displayed?

(2) Is the same trouble reproducible (check alarm his-
tdry}?

(3) Are temperatures of motor and servo amplifier, and
ambient temperature usual?

(4} When the trouble occurred (during acceleration,
deceleration or constant-speed operation)?

(5} Is direction of rotation of the motor correct?

(6} Did instantaneous power failure occur?

{(7) Does the trouble occur when specific operation is
done or specific reference signal is given?

{8) Does the same trouble occur frequently (what is

the frequency)?



(9) Did the trouble occur when load was applied to the

motor?

(10) Did the servo motor or servo amplifier remedied in
the past?

(11) How lcng have the servo motor and servo amplifier
been used? ‘

(12) Is the supply voltage proper?
Does voltage regulation change remarkably during

operation?

8-2 Voltage and current measurement

(1) Motor voltage measurement Servo
amplifier
U y Motor
Voltage output from the v v
A . M
servo amplifier is under w WA
PWM control and there-
- {15%W or more)
fore has pulse waveform. 1t _l
. 1 k2
To measure this type of | aF ii)

voltage accurately, use
Non-polarity B
a filter circuit shown capacitor

to the right and a

Voltmeter

rectifier type voltmeter.

=

Moving
iron type Motor
amneter U

Servo
amplifier

(2) Motor current measurement

Since pulse waveform of current is transformed to sine
waveform by reactance of the motor, a moving core type

current meter can be used.

(3) To measure power, use an electrodynamometer type

instrument.



(4) Other instruments

When a synchroscope or digital voltmeter is used, do
not ground it. Use an instrument requiring input cur-
rent less than lmA.

Periodic inspection

The servo amplifier is a static equipment, and reguires
no daily maintenance and inspection.

However, perform inspection at least yearly.

The servo motor is of brush-less type, and requires no
pericdic maintenance.

It is recommended to check for sound level and vibration

from time to time.
(1) Cautions

When inspection is made under live condition, pay atten-

tion to the cautions described in para. 8.1 and §.2.
(2) Inspection points

a. Check if dust deposit is found in the servo ampli-
fier and clean, if necessary.

b. Check terminal screws for looseness and retighten,

c. Check if any component is defective or damaged
(discoloration due to overheat, open circuit, etc.).

d. For continuity test of control circuit, use a multi-
meter (high-resistance range). Do not use a megger
or buzzer.

e. Check cooling fan for operation.

f. Check that motor bearings, brake, etc. do not gener-
ate abnormal sound.

h. Check cables (particularly, detector cable) for
condition.



8-4

(1)

Storage

Motor

When the motor is kept stored for any length of time,
pay attention to the following:

a. Store it in clean and dry location.

Storage temperature ; Storage humidity

-15°C to +70°C 90% RH or less

Note: To be free from freezing and
condensation.

b. If the motor is stored cutdoor or in humid environ-
ment, cover it properly to prevent entrance of rain
water and dust.

Cc. When once used motor is stored long, apply anti-
corrosive compound to shaft and other unprotected

surfaces.
Servo amplifier

It is not recommended to store the servo amplifier
leng. TIf long storage is inevitable, store it with

the following caution.

a. Store it in clean and dry location.

Storage temperature | Storage humidity

-20°C to +65°C 90% RH or less

Notes:
l. To be free from freezing and condensation.
2. Storage temperature shown above is for
short-term storage.
b. Because it is of open construction, use care not to

allow entrance of dust and foreign matter.



Layout on the printed circuit board

Short pins, check pins and switches are laid out as shown
in Fig. 8-1. Though the ordinary inspecticn and state
check are carried out by the key setter and indicator,
check the following states and signals as necessary.

The short pins and switches which are designated "maker

setting purpose” shall not be operated by the user.

(D) LEDs

Table 8-1 LED list

Located under the unit and on the
Charge lamp lower side of the printed circuit
{(red) board. It is 1lit while the system is
energized.
CPU error Located on the printed circuit board
indication RF81l. It is 1it when the CPU error
lamp (red) occurs 1in the servo amplifier.

() Switches

The following switches are provided. Set the switches

according to the operation purpose.

Table 8-2 Setting switch list

Printed | Switch | Set at

board name delivery
MODE .
Push- Used for .display of state
up b and alarm and setting of
DOWN HFEOE parameter.
switc
RFB82 SET (Refer to the Chapter 5)
SH~5 It is turned on to set the

1 OFF special parameter and check
the maintenance parameter,

SW-5 :
2 to4 OFF Maker setting purpose
RFO8 :
(RF18) C31 0 Maker setting purpose




@ Short pins

The short pins shown in Fig. 8-1 are provided. Check

the mounted state.
(@) Check pins

The functions and voltage waveforms of the check pins

on the printed ciréuit board are shown below. The check
pin terminals J2 thru J7 are located on the printed cir-
cuit board RF08 or RF18, and CPl is located on RF82Z.

For pin locations, refer to Fig. 8-1.

Table 8-3 Check pin list

Terminzal| Signal ! Ground .
g1 . Signal, content and waveform
rname name |terminal
ivu Motor U-phase current
Jz2 JIV J2 (AG) Motor V-phase current
AG Control ground
Waveform The waveform is different
example depending on the load, etc.
T4/1V
Rated current (A}
Motor Standarc|(zoy
3000 208 tnerein [Pencake
f HA-3Sh 22 2 - -
, 32 - - 2.3
heceler— Deceler- 33 2 - ”
ation L ation 52 3 3.5 3.5
; ' ‘ 53 3 - -
Motor Converted 102 5.5 7 7
HA~SAZ2,32,33 | 3.0(A/V) 193 5 -
HA-S52, 53 6.2 152 8 .4 -
102, 103, 152] 0.4 153 8 - -
202, 153 15.6 202 lo 14 14
302 20.8 302 - 18 18
351 1 =zo.8 352 15 - -
502 31.2 502 24 28 28
702 41.6 702} 37 37 -

Continued on the next page.




Terminal} Signal| Ground :
name name | terminal Signal, content and waveform
A Encoder Phase A
J4 B Belg»the Encoder Phase B
ight of
Z i;gstﬁd Encoder Phase 2
Waveform CCW revolution viewed from the
example lcad shaft of the motor.

- 50
N x 3000

One pulse per
motor revelution

\

(sec)

H: Motor revolu-
tion (rpm]
Encoder | 3000pulse/rev

a, b c dg=
To=T—3T

| |
~T+-T
P




Terminal | Signal|Ground : : :
name name | terminal Signal, description and waveform
U U phase of the encoder
J4 V Lower V phase of the encoder
W §§g§tfﬁ' W phase of the encoder
| Waveform example |
In case of CCW revelution viewed from the
lcad shaft side of the moctor,
T
1
S L ey
—0~0.5v
LR LAY
IR
' [ | T 60
T = Nxs 1
N: Motor revolu-
tion f{rpm]
P N e W .
One motor e {-g-hj-k=—T=x—T7
{ revolution & 360
Up F side, U phase of PWM output
J5 UN Lower N side, U phase of PWM output
right of C o4 .
VP srud P side, V phase of PWM output
VN N side, V phase of PWM output
WP P side, W phase of PWM output
W N side, W phase of PWM output
| Waveform example |

In case of servo lock,

T 444 usec

up u—‘—{———lzﬁlsv
0—1.5y

Continued on the next page.




Terminal | Signal { Ground J N
nane name | terminal Signal, description and waveform
5G Analog ground
Jé OR J5(5G) | Regenerative transister off signal.
| Waveform example |
Tﬂﬂﬂm—mﬂﬂm— —4.5~5.5y
0.5~ 1y
[
Gener- Gener-
ation ation
on_| oFf [oN-| oFF
P5 +5V (4.75 to 5.25V)
J7 5G J7{(5G) | Control ground
P15 +15V (14.25 to 15.75V)
N15 -15V (-14.25 to -15.75V])
15G Contrcl ground
AN Analog check terminal
vC Over-ride command voltage 0 to +10V
CP1 LG
TLP
TLN
MO Monitor output signal
t8V/rated revolution speed and maximum
torque
C): Forward or reverse powering, forward
regenerative torque
CD : Reverse or forward powering, reverse
regenerative torque
Full scale: *10V
PP
NP
PA Encoder Phase A | Same as the check
PB Encoder Phase B te;mlnal q4 O? the
printed circuit boards
PZ Encoder Phase Z RF09 and RF19
LG Contrel ground
5G Contact point input signal common




(&) Layout on the printed circuit board

When replacing the
rinted circuit board,
press it i{n sufficiently
until the connector

guide protrudes
slightly.

Maker setting
purpose

Spare

Charge lamp

Maker setting
purpose

N

section
7
il

Caution for the
high voltage

i
4??5

J5

o

o

o

o

wWhla

& whlp
oR
{Fras)

56 |@

" prs
HIS

—
—

OO0 OO

MGDE [ DOWN (.
O [
crPy
ERROA

A

“

Tce

Lower-side printed

circuit board
RFO8(0.2 = 5.0kW)
RFL18{7.0kW)

Upper-side printed
circuit beoard
RF82

| ———State and alarm
display
Parameter setting

Turn on 5W5-1 to set
speclal parameter or
to verify maintenance

Lower right of stud

5P (Check pin ground)
oce [T o EMG mmn
oc-.om g9% 8 822 cpr
EGEE v '
oo © H TR
SEETAEORY
e |

parameters.
Factory-set to be]
off at delivery.
* The black mark repre-
sents that the switch
is off at delivery.

Haker setting purpose

CN2

ABIUYW

s T
/// Fig. 8-1 Layout on the printed circuit board
/

/

Note:

1. The short pins in the

M
\
i

RFO8 or RF1S8

section are

factory~installed at delivery.

check pins.

2, J2, J4 thru J7 and CPl represent the



9. INPUT/OUTPUT TERMINALS

9-1

Table 9~-1

Description of terminals

Table of external terminals

Signal name

Symbol

Connector
pin Ho,

Functicon and application

1/0
division
{(Note)

AC power

Emergency stop

Mctor output

Motor protec-
tion

TEl

200v, 50Hz, 200/220V, 60Hz

tIsed to provide the emergency steop circuit
after removing an internal wire (red wire
between B-R terminals}.

Connect with the motor power supply terminals
U, Vv, W. Order of phases cannct be changed.

Connect with motor's thermal protector
terminal (red}.

Regenerative
brake resistor

TLE2

A short bar is connected between P=D at the
shipment from factory. {0.5°5.0 kW) When the
regenerative option is used. the option is
connected between P-C after the short bar was
removed. For 7,0 kW models, it must be
equipped with the regenerative unit {MR-RBS51)
which is provided as the standard accessory.

Trouble

ACB,
ACC

TE3

ACB-ACC terminals will be opened when the
base cut off is activated with the cperation
of protective c¢ircuit. (Contact point capa-
city AC 230V, 0.3A, DC 30V, 0.3A Clecsed with
R load, no clectricity.)

Grounding

d}—

Housing

1 point grounding with motor,

Connected with the neutral point of

power filter and the housing. Must be
connected by 1 point grounding with motor
grounding.

Serve on

Proximity dog
or restart

Feed speed (H}

select

Temporary stop

SON

DEC

JES

STP

10

11

12

Servo start signal terminal, If 5G terminals
are shortcircuited, the contactor trips, the
dinamic brake is released and it becomes
ready for operation.

Zero return proximity dog detector terminal.
{b contact)

When SG is opened during manual zero return,
it will slow down to the creeping speed and,
when it was shortcircuited again, arrives at
the mechanical zero as Z signal is detected.
In case of roll feeding, it is the restart
signal after temporary stop.

When
take

it will
611,

it is shortcircuited between SG,
the speed set with parameters 609,

When
stop

it is shortcircuited between SG, it will
temporarily during the auto operation.

DI-1

Continued on the next page,




/0

Signal name Symbol Ciﬁnggtor Function and application division
P . (Note)

Forward stroke LSP 24 Forward stroke end LS terminal.

end Forward motion will be prohibited if it is
opened between SG but reverse moticn is
allowed.

To move forward, shortcircuit between LSP-SG
using the stroke end LS (or directly if LS is
not used).

Reverse stroke LSN 25 Reverse stroke end terminal.

end Same as abhove.

Clear CR 27 Clear terminal
With shortcircuit between SG, the position
deviation counter will be cleared.

If it is shortcircuited after a temporary
stop, the remaining distance will be reset.

Auto mode DIO 23 With shortcircuit between SG, the auto mode

select is selected. (See Table 4-1)

Manual mode DIl 42 With shortcircuit between SG, the manual mode

select is selected. (See Table 4-1)

Manual remote DI2 43 With shortcircuit between 5G, under the roll

or zero return feeding mode, it enables to operate with JOG

mode select with start signals ST1 and ST2.
Under the positioning mode, the zero return
mode is selected. (See Table 4-1}

Start I ST1 28 It will start with shortcircuit between S5G.
{See Table 4-1)

Start I 5T2 29 It will start with shortcircuit between S5G.
(See Table 4-~1}

Ready RD 49 Ready signal output terminal. Do-1
Electricity will be conducted between SG
when the servo has been turned on and it is
ready for operation.

Positioning PF 48 Positioning complete signal output terminal.

complete Electricity will be conducted between S5G
when it is within the range of set position-
ing complete.

Coarse CPO 44 Coarse alignment signal output terminal.

alignment Electricity will be conducted between 5G,
when it is within the range of set coarse
alignment.

Zero return ZP 45 It is output after the completion of manual

complete zero return.

Driver power VDD 46, 47 Driving power supply for the interface.

supply About 24 DVC will be output, Allowance
current max, 200 mA (Sum of current for
in/output relay driving shall be limited
under 100 ma,)

Common sG 3, 14, Common terminals for contact point input

26, 30 signals,

They are not connected with commons of
control circuit.

Continued on the next page,



1/0
Signal name Symbol Connector Function and application division
pin No. ] (Note)

Override OVR 33 Override command input terminal. Input Analog
resistance 10v12 k ohm. input
0~ #£10VDC is applied. It will be 100% over-—
ride with 0V and 0% with -10V.

Monitor MO 40 Either of motor speed or torque will be out- Analog
put with the internal select. +8V will be output
output with the max. 210V, lmA rated revolu-
tions or the max torgue output.

DC power P15R 1 +15V DC power supply terminal. Used as the

supply power supply for override setting, etc.

Allowance current max. 30mA.
N15R 2 -15V DC power terminal. Used as the power
supply for override setting, etc.
Allowance current max. 30mA.
Control common 15G 34, 3e, Common terminal for control signals. It is
39, 41 not connected with SG. It is connected with
pulse array commons (4, 5) internally.

Shield Sb 6, 37 Shall be connected with one side of shield
wires,

Encoder output LA 21 3,000 pulses for LA, LAR, LB, LBR for each Do-2

{Line driver LAR 22 turn of motor. 1 pulse for LZ.

system) LB 19 Phase of LA is. advanced by /2 over LB during
LBR 20 CCW revolutions of motor.
LZ 7 LA, LAR, LB, LBR can be set with dividing of
LZR 8 1/1, 1/2, 1/4 by means of the parameter
setting.

Encoder output FPA 32 Fra, FPB are capable to output 3,000 pulses DO-2

(Open collec- FPB 31 per motor turn by means of internal select.

tor method) oP 50 OPF can cutput 1 pulse per each motor turn.
During motor's CCW revolutions, FPA is
advanced by 7/2 against FPB, FPA, PFB can be
set with dividing of 1/1, 1/2, 1/4 with the
parameter setting.

Pulse array LG 4, 5 Common terminals for control signal. It is

common not connected with S$G.

Detector CN2] Shall be connected with the motor detector.

signal

RS~232 specs, CH 3] It is connected with the special purpose key
setter MR-SU,

Note: See Section 9-2 for the I/0 interface.



9-2 Input/output interface

Details of the interfaces

{See Table

cation) of variocus signals listed in

9-1 are as described hereunder.

You

guide for connection with peripheral

(1} Digital input interface DI-1

or open colle

Release signals through miniture relay

ctor TR. DC24Vv, 10ma

About
10mA
——

(2) Digital out

put interface DO-1

+24v 7]

{ﬁm4voo

C
0. 1uF L

Lamp, relay or photocoupler can be
driven. Allowance current 100mA.

56
(a) Induction
Absorbers (D,

for lamp load

voD R
(D Ejj
C Load:
load (b) Lamp load

C) for induction load

or surge current limit resistor (R)

is reguired,

9«1 I/0 class
Section 9-1,
will find the

equipment.

ifi-

Table



(3)

Encoder pulse array output interface DO-2

C) Example of interface

(2) Relation of phases

() Dividing wave form

o Open collector

Max,
Fpaj _____3tma
{FR8)
Lrls &
sD
5~ 24v
Max.
eon] oo T e
FPB
{&iLG*H , PhiIOCOUPIEt
SDF
¢ Defferential line
receiver
A
261531 SN751l5 or
Lil . equivalent

1
Sl T bl
v

O )

sD

High speed
2209 photocoupler

o Open collector output
signal
With CCW revolutions
of motor

LT L LT
(i N I O I |

OP—L—_]—"‘
o Differential output
signal

With CCW revolutions
of motor

S S e O

ad LT
LB

L
LBR T Or more

/2
(W4 l
LZRA

Touch up of LZ signal
has deviation of +3/8T7.

When the pulse was divided
to 1/2 or 1/4 with para-
meter setting (ENR),
following wave forms will
be obtained.
With CCW revolutions of
motor

A
Div%dinglphase| | l ] t l ! I

ratio

7oy WML

phase

A
vl ST I T I
ratio {phase

vees L LT
phase
A

Dividing|phase

ratioc

vae s T L[
phase

f{4) Analog input

(5) Analog output

Override (OVR)

Input impedance:

Upper
limit setixy

[

Override set

1012 ki

2k

Lower
limit set

tk@

Qutput:

Monitor {(MO)

+10V Fullscale
Max, 1mA

Limiting
resistor

Balance swing
type 1lmA




10.

DISPLAY AND PARAMETER LIST

10-1 Operation status monitor
Following state displays are available during operation.
Displays can be switched optionally with and [SHIFT
keys. Please remember that the servo monitor may be
disabled with key lock in some occasions.
Table 10-1 List of state displavs
Mode Mame Symbol Range, unit Description (Example of display)
»In case of roll feeding, it displays the
command position and, with the start signal
on, the present position is shown starting from
0. Same applies in case of JOG feed. There is
no (O position.
~999999 to oIn case of positioning mode, it displays the
999999x10(8TM) | present position starting from 0 which is the
Present mechanical zero, Normal decimal point will not
osition - be shown at side and, instead, it will be
P Unit varies lighted at other figures. Positioning at (9
depending on side is available only with the positioning
parameters. using the stored data.
°oThe normal decimal point indicates the position
in mm which can be determined by the setting
with parameter No.603.
Q) side 200/ izlojpfolo} @ side
display display
It shows the remaining distance which if the
0 to 999999 difference between the present and the command
Remaining _ %10 (8TM)ym positions,
distance
, LT
Command
onitor
oIn case of roll feeding, if JOG is started, it
displays the distance of movement starting from
0.
JOG feed _ 9333339 to oIn casae of positioning mode, it shows the
length %10 (5T present position. Display of (C} side is same
as that of present position. It can be cleared
with [0] or [END key.
L EE e
It shows the value set as the override. When
Override od 0 to 200% t@e override is dlsabled with a parameter, it
displays 100.
fola] lilnio!
During the positioning with stored data, it
shows the step No, which is under execution.
Stored data no 1 to 16 At the end of operation, the display changes.

step No.

Continued on the next page.




Mode Name Symbol Range, unit Description {(Example of display)
After the end of preparation (ready), the count
of travel with motor is displayed. {3000 % 4 =
12000 pulses/rev.}) It will start from 0 again
after it passed 999999, 1t will be reset and
3 [} [} o 1 1
Accumulated -999999 to display '0' if or key is hit.
feedback - 999999 pulse Decimal points will be shown at all figures of
pulse the pulse (minus number) of revers¢ movement
{when the motor turns in CW direction).
9.15.19.19.19.13. D FIDEIEIEIE
(Reverse) I (Forward)
Number of motor revoluticons is displayed.
Minus symbol will be shown at the reverse
revolutions {when the motor turns in CW direc-
-2000 to 2000rpm| tion).
Motor
revolutions d OgOOO £0 3000
- r
° em r[=[2]0]d70] DEEEND [T T2[6]8]0
{Reverse) {(Forward)
1t shows the number of accumulated pulses of
deviaticon counter.
Decimal points will be lighted on all figures
of pulses (minus number) at reverse side (CW
cepvo |Accumulated| o | -65000 to turns of motor).
noni- pulses 65000 pulse e o B
tor (E]6.[5.[0.Jo o] E[TTTTo [l 5ol fol
(Reverse) (Forward)
It displays % of regenerative power against its
allicowance value,
Regenera- Since the value varies depending cn the
tive load L4 0 to 100% existence of regenerative option, it is neces-
ratio sary to set the parameter No.601 correctly.
(LIa] [+To]q]
It displays the continued effective load
torgque. Rated torque is equivalent to 100%.
Load ratio JA 5 to Abt. 400%
[TaT T1TeTo]
It shows the peak torgque (%) at acceleration,
deceleration. Rated motor torgue is equivalent
Peak lecad to 100%.
) Jb 0 to Abt. 400%
ratio

t216] TiTofo]




10-2

The diagnosis displays are used,

Diagnosis indication

for example, to confirm

the state of external sequence, etc.

Table 10-2

List of diagnosis displays

Name

Display

Description

301

Operatiocn
mode

ool [
i)

L DATA

It displays the operation mode. Motor will not run
with any mocde other than fcllowing modes,

l: Auto mode

2: Manual mode

4: Manual remote or zerc return mode

6: Forward/reverse JOG with external siqgnals

Sequence

Not ready,

It is displayed before the power is turned on
{servo on), during initializing after servo on or
when there was any error.

Ready.

It is displayed when it is ready for operation
after the power was turned on {servo on) and the
initializing was cocmpleted.

External
I/0 signal

TR INTHIT T
1{_ ;u__‘l iL,,,ZL{, I
L DATA

It shows the state of On or Qff of external 1/0
signal. ©On the 6 digits display, the upper half

of vertical lines in each segment indicate the input
signal and the lower half corresponds to the output
signal, The example at left shows all I/0 signals
are On. The relations between vertical lines in
each segment and I/0 signals are as shown below.

put signal
(CN1 pin No.

Name of out=-
put signal
(CN1 pin No.

wame of in- j

5T22

/ IFS | STP

LSPfLsn!{ cr DI fDI1fDI2

(o) /(24)/(25)/ /(27)/(23)} /(42}/{43)/
CPaf 2p
b

304

Digital
switch

It shows the state of input with digital switch.
Segments, from left to right, correspond to DGS,
DG4, DG3, DG2, DGL.

Note: The value set with digital switch is effective
either when the switch is set to be effective with
parameter No.60l or when parameter No.602 (Feed
length data) is set at 0. It is displayed all the
same if it is disabled,

305

5/W version

For the control by maker.

Continued on the next page.
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No. llame Display Description
It shows the alarm code No. which is happening now.
The present alarm will always be displayed with
o priority over any other display. Example at left
Present pr L i -l shows there is no alarm, This example shows the
306 alarm r—J_—“———~J' - case when the auto mode coperation has been done

GATA without conducting zero return. The display can be
erased by hitting key after the mhnual zero
return has been done,

It shows the parameter No. of that error when there
was a parameter error and it turned out to be the
ﬁf}r_l__ HA e alarm cede AL37, Left example shows that there was
Parameter g L}ITO'!\ i5 a setting error in parameter No.605 (Electron gear
307 | error ILBJ‘LL'J P —“Q—h—' denominator) .

DATA If there is any parameter error, a corresponding
error code will be shown with priority over any
other display mocde.

10-3 Alarm indication
Alarm displays show the history of alarm which is shown
in following list or the parameter error.
Table 10-3 List of alarm displays

No Name Display Description
491 e s History of last 9 alarms which is numberecd from
to | Alarm ;H'L;Lﬂ\ 33 the present alarm is shown with alarm code No..
410 history L:f‘—}MT:"“**"] Left example shows that the lst alarm from the

present was Ho.33 alarm (Over-voltage ecrror).




10-4

Parameters

It will be required to change some of parameters depend-

ing on the purpose of operation or any special specifi-

cations.

and,

among them,

Parameters can be classified as listed below

the stored data parameters and user

parameters are only provided for change of setting by the

user,
Table 10-4 Tist of parameter
Classi- Posi~]Initial ] ]
fication No. [Symbol Name Roll tion|value Unit Remarks
Stored 501 to _ . STM
data 516 Stored data 0 |umxld
*601 QOP1 Select specs. 0 a 0003 |HEX Boll feed
setting | setting (Note 5)
602 STX Feed length O o 100 [nmxlQsT™
603 ST™ Feed length magnifier o O 1
*604 CMX Pulses per each motor o o 1l [Pulse
turn Electron gear
: }A/B=l
*605 CcDV Mechanical travel per 0 o 1 un
each motor turn
606 PGN Position loop gain o o) 25 |[rad/sec
607 VGN Speed loop gain o o 100
608 VIC Speed advance compensa- O O 20 ms
tion
609 SJL JOG speed L O O 10 rpm
610 SJH JOG speed H O o 500 rpm
611 SFL Feed speed L o o 100 rpm
User
para~- 612 SFH Feed speed H 0O o 2000 rpm
meter 613 TIA Accel'n/decel'n time 100 ms
constant A o O Trapzoidal
L} ]
614 | TIB |Accel'n/decel’n time 9999 | ms accel 'n/decel'n
constant B fe) O pattern, time
constant=0.1
615 TIT Time constant change 0 ms sec.
time o] 0]
616 2ZA No.2 zero address - 0O 0 L:mxlOSTM
617 ZRE Zero return quick - O 2000 rpm
feed speed
618 CRF Zero return creep speed - O 100 rpm
619 ZST Zero return shift amcunt - O 0 um
620 BKC Backlash compensation O O 0 um
621 CRP Coarse alignmént ocutput| p O 0 100um
range
622 INP Positioning complete O O 25 Pulse
range
623 MXP Stored data positioning o) 16
steps
624 to 0000
6§29 (Spare)

95

Continued cn the next page,




Classi-

Posi-| Initial

fication No. Symbol Name Roll tion value Unit Remarks
*701 9] ] Qo000
702 For maker's setting o) o 0000
703 e} O 0
704 TIL Torque limit value O o 100 % Max. torgue=100%
(internal)
705 (@] O 1000
706 O o 210
Special ' R
para- 707 For marker's setting O o 600
meter 708 '®) o 65
709 ENR Encoder output dividing o) o) 0 1/1,1/2,1/4
ratio dividing select
710 DMD Display mode O O 0000 HEX Present position
setting | display
711 MOO Mconitor output offset O e} 0 mv
712 For maker's setting o o 50
713 to 0000
719 (Spare)
801 1 0
802 fi#2/3 Rightmost digit
depending on
804 1024/2048 rated motor
Main- 805 2048 revolutions:
tenance For maker's setting 2000rpm=2,
para- 806 > ;ggjgig/ 3000rpm=3
meter
807 256/512
808 5
809 0
810 to ' 0000
315 {Spare)

Note: 1, When parameters with * have been set, the power shall be turned off. When the

2.

display disappeared, back on again the power and the setting is completed.
See Section 5=2 (5).

Parameter setting or change will not be executed during the present operation,
It will become effective only after the motor has been stopped (completion of
command) .

Initial values in the list are applicable to standard series motors. HNos.
606, 801-809 vary depending on the capacity and the series,

. Among special and maintenance parameters, those for maker's setting are

used for the confirmation of detail of error when there were any alarm.
Initial value for 7.0kW will be [0]2]0]3],




10-5

User parameter setting data

Table 10-5
C}ass%— No. | Abbr. Name and function Initial Unit set
fication value range
Stored | 501 Stored data:
data to Used to set the position data during the T 0 to
516 positioning with stored data. Actual value 0 ioﬁWM) +969999
is indicated with a decimal point which has =
been shifted with parameter No.6C3.
User 601 | *OPl | Feed method:
Following 16 bits will correspond to each co03
data. Roll feed
increment
setting/
without
FIE|D{C|B|lA|9]8|7|6]l5]4|3:2|1]0 regenera-
. ti -
42184 21842184 21 bit wve op HEX
< tion/0.2- cot
Ith Trd 7nd P 5-0kw ting
from from from (Right-
righ righ righy most! 0203
(Digita} (Regenera-{Motor turn(Feed (7.0kW)
switch) tive  direction methed)
option)  override)
Data | Bit Content Setting
0 Feed methed (Note 1) 0: Positioning methed 1: Roll feed
Right- 1 Coordinate 0: Absolute l: Increment
most 2 Stored data (Note 2) 0: Ineffective 1: Effective
3
4 Motor turn direction (Note 3})| §: Motor CCW with forward start STl 1: CW
2nd 3
6 Speed override 0: Ineffective 1: Effective
5
& | Regenerative option MR-RB30 0: — l: With regenerative option
MR—-RB 30
Ird 9 Regenerative option MR-RBS0, | 0: — l: With regenerative option
51 MR-RB 50, 51
A
B
Cc Digital switch 0: Ineffective 1: Effective
D
4th E
P
Note 1, With roll feed, the coordinate setting is limited to increment method.
2. With stored data positicning, coordinate setting is limited to absolute
method,
3. Forward start means that the present position progresses.
602 STX | Feed length: 100 Bm 0 to
Used tc set the feed length during auto 999999

cperation, Actual feed length will be
indicated with a decimal point which has
been shifted with parameter STM.

Content of this setting can be changed
with key of key setter.

If 0 is set, 1t can be set with external
digital switch.

Continued on the next page.




Classi-
fication

No.

Abbr.

Name and function

Initial
value

Unit

User

603

5TM

Feed length magnifier:
Used to set the decimal point for feed
length set with parameter STX. Relations
between STX, STM set values and the actual
travel are as shown below.

kctual travel {um) = [STX value]xlQ[STM value]

Actual Decimal point position
travel (um) {position in mm)

0 5TX x 1 999,999

1 STX x 10 9999.99

2 STX x 100 99699.9

3 STX x 1000 999999,

S5TM value

1

*604

CMX

Pulses per each moter turn {Electron gear
numerator) (See the next section for an
example)

Pulse

1l to
9959

*605

CcDV

Mechanical travel per each motor turn {Electron
gear dencminator)

EXAMDLE OF SETTING

Roll dia, 50mm

Reduging | n=37
ratio

Pulses
12000 pulses/rev.

Pulses (CMX) _ 12000 _ 14
Travel (CDV) 50X »x3/7X 1000 257
5 1400
" 7854
Thus, it must be set CMX=1400, CDV=7854.

(Note) There is a fraction, take an upper
figure with the set range and round
up the fraction.

1 to
9599

PGN

!
Position lcoop gain:
Used to set the position loop gain.

GD2L/GD2M e |1 |3 1]s

Standard 35 |35125| 15
Set value

Max. 100 (80 [ 40| 25

25

rad/
sec

5 to
150

607

VGN

Speed loop gain:
Used to set the speed loop gain.

cp?p/GDYy 01 |z2]s
D.2, C.3kwW | 701 70 |150 [z00
dard '
ser  |STaNdare e oww Hoo 1100 [200 300

value |Low iner-| 0.3 to 3.0kwW | 30| 20 | 60 [L00
tia flat | 5.0, 7.0kW 50| 50 [100 [150

set GDPy/
Gp?y = 1

20 to
500

Continued on the next pagec.




Classi-

Initial

Set

fication No, {Abbr. Name and function value Unit range
User 608 VIC |Speed integral compensation: 20 msec 1 to
Used to set the time constant at integral 1000
compensation.
GD?1,/GD%y 0 1 3 5
Set value 20 20 30 40

609 SJL | Slew JOG speed: 10 rpm 0 to
Used to set JOG speed {slow side) during Rated
manual mode operation. It is clamped with revolu-
rated revolutions, ticn

£10 SJH | High JOG speed: 500 rpm g to
Used to set JOG speed (high side) during Rated
manual mode operation. It is clampled with revolu-
rated revolutions, tion

61l SFL | Slow feed speed: 100 rpm 0 to
Used to set the feed speed {slow side) during Rated
auto mode cperation. This can be set also revolu-
directly with |[SPEED! key of key setter tion
{MR~-50) .

612 SFH | High feed speed: 2000 rpm 0 to
Used to set the feed speed t{high side} during Rated
auto mode operation. Acceleration time revolu-
constant (TlA, T1B) during auto mcde operation. tion
Acceleration time constant {Tl1A, T1B) will be
a time to reach the speed set with SFH.

613 TIA | Accel'n/decel’'n time constant A 100 meg 0 to
«Used to set the time constant at trapezoidal 9999

accel'n/decel’n.

oAt the psevd S accel'n/decel'n, it is used
to set the slope after the time to change
time constant (parameter T1T) has passed.
{(See the figqure of parameter }No0.615)

614 T1BE | Accel'n/decel'n time constant B: 9999 ms 0 to
At the pseud S deceleration, it is used to 9999

set the 'slope of tcuch up. At the trape=~
zoidal accel'n/decel'n, it is set at the max.
{99599). (See the figure of parameter No.615)

Continued on the next page.




Classi- . Initial . Set
ficationl MO Abbr. Name and function value Unit range
User 615 T1T | Time to change time constant of accel'n/decel'n: 0 ms 0 to
Used to set the pseud S accel'n/decel’'n. 9999
It is set at 0 for trapezoidal accel'n/dece-
1'n.
Slope of accel'n/decel'n will be the time
constant set with either TiB or T1A depending
on before or after TIT time. (See the figure)
»
SFHp ~= == - - R
o -
@
@
o
w q
TI1A Time
T T
T
Nete 1: When the shockless is required at the
pseud S accel'n/decel’'n, it will be
ineffective unless T1T > 50ms,
2. At the trapezoidal accel'n/decel'n,
it must be set as T1T=0, T1lB=9999.

616 2ZA | No.2 zero point: 0 um x 0 to
Used to set the address of No.2 zerc against 10 M | 5535
mechanical zero. Actual zero position is the
set value multiplied with 105T™M
Setting will be effective only with (+).

617 ZRF | Zero return speed: 2000 rpm 0 to
Used to set zero return speed. Rated

revolu-
tion

618 CRF | Creep speed: 100 rpm ¢ to
Used to set creep speed at zero return. Rated

revolu-
tion

619 Z8T |Zero point shift: 0 pum 0 to
Used to set the distance between encoder's 65535
Z phase pulse detect position (electrical
zerco) and mechanical zero (address 0).

Zero return speed
Parameter No.617 ,
]
Motor :
| Creep speed
' Parameter No.618
: N\
] : : [}
]
Proximity p 'Electrical ;
. | Broxinieypryy 77777} tBlectrical mechanical
Coordinate El 129 s/zero
Ne.2 zero & b
. _ _ IU LJ L_J Lh__J L_——J L—- Parameter N¢.619
Encoder setting
z phase Parameter No.616 [+ Y
setting Zero point shift
"l

- 100 -
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Classi=- Initial Set

fication | MO+ Abbr. Hame and function value Unit range
User 620 BKC | Backlash compensation: 0 p 0 to
Used to set the backlash for compensation at 1¢7330

reversing the commanded direction of turn.

621 CPC | Coarse alignment output range: 0 100im [0 to
Used to set the commanded remaining distance 65535
to cutput rough concerdance signal.

Motor speed

Motor speed Command N L
speed AN ‘/POSltlonlng
/A(,A Y. complete range
: Rough concordance | ! Parameter No.622
Rough concerdance ! cutput range §
output {CPC} 4} ' Parameter No.621 .
Positioning‘___f
complete -
output (PF)
622 INP { Positicning complete range: 25 Pulse |1 to
Used te set the accumulated pulses range to 9999

output peositioning complete signal.

623 MXP | S5tored data positioning steps: 16 1 to
Used toc set the number of effective steps at 16
the positioning with stored data.

Any cther data after the set step is
neglected and the positioning is conducted
based on the data of step 1.

- 101 -
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Special parameter data

Table 10-6
Classi=- : Initial . Set
fication No. | Abbr. Name and function valua Unit range
Spe- 701 For setting by maker 0000
cial
702 For setting by maker [tXele1e}
703 For setting by maker o]
704 T1L | Torque limit wvalue: 100 3 0 to
Used to set the torgue limit value on the 100
basis that the max torgque of motor is equal
to 100%.
705 For setting by maker 1000
706 For setting by maker 210
707 For setting by maker 600
708 For setting by maker 65
709 ENR Encoder output dividing ratio: 0 0, 1, 2
Used to set the pulse dividing ratio of
encoder output. It is 3000 pulses/rev. with
dividing ratio of 1/1.
0: 1/1 dividing
1: 1/2
2: 1/4
710 DMD | Display mode: cooo HEX
Used for setting related with display and setting
output,
- To set No, of MD to be dis-
played at the power on.
To set No, of ADR to be dis-
played at the power on.
Monitor output terminals,
0: Speed monitor (+Output)
1l: Torgqgue monitor (+Cutput)
2: Speed monitor (+Output)
3: Torque monitor (+Output}
4: Current command output
{(+Output)
711 MOQ | Monitor output offset: 0 my -9%9 to
Used to set offset value of monitor output. 599
712 For setting by maker 50
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Parameter setting value entry table
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