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5-1 Adjustments

5. Adjustments and Application Operations

5-1.1 Start-up adjustment sequence

The following table lists faults, checks and actions corresponding to the steps of the servo start-up
sequence. The alarm codes are shown below as they would be displayed on the servo ampilifiers

LED display.
No Start-up Fault Check/action Assumed cause Refer to:
| sequence .
o LED is not lit. Not improved by disconnecting o .
connectors CN1, CN2. Servo amplifier failure
o LED flickers. Improved by disconnecting Power supply of the CN1 cable is
connector CN1. shorted. -
Improved by disconnecting R izoswr/:):tse%pp ly of the CN2 cable
connector CN2, )
2) Encoder failure
AL-12, 15, 17 |Disconnect connectors CN1, CN2. If not improved, the amplifier has
1 |Power ON AL-37 Check ALP LI (parameter failed.
number).
AL-10 Check the power supply voltage.  |Power supply voltage low.
Nam |16 Check the CN2 cable for 1) CN2 cable connection fault Section
occurs i disconnection. 2) Cable disconnection, setrvo 8-4
amplifier failure, encoder failure
1) Power supply voltage too high.
AL-30 Check the power supply voltage.  |2) If the power supply voltage is
nomal, the servo amplifier has
failed. :
AL CPU : If not improved, the servo ampilifier
AL GO Switch the power off, then on. has failed.
Disconnect cables from the servo 1) If not improved, the servo
amplifier output terminals (U, V, amplifier has failed. Section
AL-32 W) and switch on the servo. 2) If improved, a short circuit or 8-4
ground fault has occurred in
the wiring or servo motor.
o Check the status display (peak [1) Servo amplifier output terminal
load ratio b). It is about 300 as (U, V, W) wiring fault .
soon as the servo is switched Section
Alam on, and the alam occurs in 1 to 3-5
oceurs. 2 seconds. Se:“s"“
* Motor shaft moves slightly and is j2) Encoder wiring fault Section
AL-50 then locked. 8-4
Switch on « Servo motor shaft oscillates. 1) Load inertia is large and servo
2 ‘ga S?WOl The alarm occurs in several to is instable.
signai. several ten seconds. (a) Execute auto tuning.
(b) Set the position loop gain
(parameter No. 5 or No. 11)
to "7". (Make servo gain
adjustment.) :
o Check the rotation trouble (@) Servo ON signal is not input Section
display or extemal /O signal (wiring fault) 35
display. (b) VIN and VDD are not Section
connected. 4-5
Not servo locked. (The Section
motor shaft is free.) 5-2.1
With the servo OFF, tum the servo |If a change of 4000 pulses does
motor shaft and check the not occur after one revolution of
cumulative feedback pulses. the servo motor, the encoder has
failed or cable wiring is faulty.
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5. Adjustments and Application Operations

No.

Start-up
sequence

Fault

Check/action

Assumed cause

Refer to:

Input the
position
(speed)
command.
(Test run)

Servo motor does not
rotate.

» Check the rotation trouble
display.

1) Wiring fault
(a) VIN and VDD are not
connected.

1) Position servo: Check the
cumulative command pulse P
display.

1) Wiring fault
(a) VDD and OP are not
connected.

2) Pulses are not input.

2) Speed servo: Check the speed
command voltage F display.

1) Wiring fault

2) Speed command (analog) is
not input.

Section
' 3-5°
Section
4-5
Section
5-2.1

Make gain
adjustment.

Rotating ripples (speed
fluctuation) is large at
low speed.

Make gain adjustment with the
following procedure:

1) Decrease the setting of the
speed integral compensation
(Pr. 13). (The limit value is "10"
or where the machine begins to
make a sound.)

2) Increase the setting of the
speed loop gain (Pr. 12). (The
limit value is where the
machine begins to make a
sound.)

Gain adjustment fault

Section
5-3.1

Load inertia is large
and the servo motor
oscillates.

Make gain adjustment with the
following procedure:

1) Execute auto tuning or set the
position loop gain to "7".

2} Increase the setting of the
speed loop gain (Pr. 12). (The
limit value is where the
machine begins to make a
sound.)

3) Gradually increase the setting
of the position loop gain (Pr. 5
or Pr. 11). (The limit value is
where overshooting begins to
occur at a stop.)

Gain adjustment fault

Section
5-1.8

Cyclic
operation

Position offset occurs.
(Position servo)

Check the controller's output
counter command pulse value (P)
and feedback pulse value (C) and
the actual servo motor position.

Pulse count error, etc. due to noise

Section
8-5
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5. Adjustments and Application Operations

the operation.
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5-1.2 Automatic tuning
First, confirm the setting details in parameter 1.
According to machine inertia (rigidity) or drive method,
[ 0 l I | 0 l guidelines for fast, medium and slow response.
’ T 0: Position servo (pulse train) Drive method Fast | Medium | Slow
Facto default 1: Speed senvo regponse | response | response
settinry (analog, three internal speeds) Direct coupling 0
e ] ) Ballscrew With speed
Use of regenerative option reducer o
0: Automatic tuning valid (medium response) Direct coupling o
1: Automatic tuning valid (fast response) Rack and pinion | With speed o
2: Automatic tuning valid (slow response) reducer
3: Automatic tuning invalid © ) Direct coupling 9
% Timing beit With speed o
o reducer
First, execute the automatic tuning with the medium g , Direct coupling o
response set as the factory defauit setting to confirm the 8 Chain - With speed o
operation. :‘%: reducer
Direct coupling (9}
Roll feed With speed o
l l reducer
- Direct coupling 0]
If there is no problem, use If there is a problem, ?g;%matﬁgl With sﬁped
the medium response, or set set to slow response guided vehicle reducer °

Note: In vertical drive applications gain adjustment should be
made manually. :

If there are stil

manual setting.

problems, set to the

In executing automatic tuning:
1) Use the acceleration/deceleration times between 50ms and
5s.

MODE

&m
m
-

2) Always use the /. type acceleration/deceleration
command pattern.
3) Set the speed to 500r/min or higher.

About 5 seconds after the power is switched ON, the status
display will be shown.
~

{ 5. Position servo
e 0. Speed servo

. Select the display for the diagnosis setting.

« Press the "SET" button for two seconds or more.
« The ready screen "ATrdy" will be displayed.

« The tuning screen "AT. run" will appear when the "UP"
button is pressed.

« Switch the servo ON, apply an external command, and
start and stop the motor.

« Tuning will end, and "ATEnd" will be displayed. Press
the "UP" button to try again.

. The original screen will be displayed when the "SET"
button is pressed for two seconds or more.



5. Adjustments and Application Operations

(Timing chart for automatic tuning operation)

Press the

button for two

Key operation seconds or more

in the sequence

Press the (UP) button.

Press the (S E T)

button for two
seconds or more.

RfEad

lkd-0n

screen.
then then
—— —
Dy  [Bfrd% [Rfclnl
Servo On signal ]
Position (speed)

command input

Servo motor
operation

B R A S

Explanation:

The automatic
tuning screen is
displayed.

The unit enters
automatic tuning
mode.

Command input

When the position
(speed) command is
input, the actual motor
current (speed) and
operation simulator
current (speed) will be
compared, and the
inertia of the load
directly coupled with the
motor will be estimated.

5-4

R Npeipuupp——

When the servo motor
stops, the parameters for
the optimum position loop
gain (PGN), speed loop
gain (VGN), and speed
integral compensation
(VIC) will be set according
to the of load inertia, and
the automatic tuning
mode will end.

The screen will
return to the
sequence
screen.



5. Adjustments and Application Operations

Position (speed) command for automatic tuning
Automatic tuning requires a position (speed) command to initiate automatic tuning. Choice of inputs
and required conditions are as specified below.

(1) Input of the position (speed) command for using automatic tuning

1) For positioning servo, use:
« Pulse train position command

2) For speed servo, use:
» External analog speed command
e Internal three speed commands

3) Test mode operation 1 (operation without com-
mand)

(2) Conditions of position (speed) command input

1) The acceleration/deceleration time is between
. R Top speed should be
50ms and 5s (the acceleration and deceleration constant for 0.5s or more
times may differ.)
Set the acceleration/deceleration time so that the
servo motor acceleration/deceleration torque is less
than the maximum torque within the above range.

‘ ' Top speed is
H ' 500r/min or

: : more

[ S .

.
H ‘ . t
. . .

2) Atrapezoid acceleration/deceleration is made at — b
. R Acceleration time is Deceleration time is
the operation speed of 500r/min or more. between 50ms and 55 between 50ms and 5s

3) The operation speed is constant 0.5s or more.
(With the positioning servo, if the position loop
gain (PGN) is less than the initial value of 25
before automatic tuning, the top speed must be
constant 0.5s or more.)

4) Caution
Perform auto tuning with the servo motor shaft coupled to a load. If auto tuning is performed
without a load (servo motor alone), the following may occur:

a. Auto tuning is not completed; or
b. The result of auto tuning will be faulty and the servo motor shaft will be oscillated and instable.
In such a case, stop the auto tuning and set each gain manually. (Refer to Section 5-1.3.)

(8) If a position (speed) command input with conditions other than those above is applied:

1) Automatic tuning will not be completed (the display will remain asand will not
switch to )- :

2) The parameter (PGN, VGN, and VIC) set values will not be the optimum values.
(4) Machine conditions for automatic tuning
In the following machines, correct gains may not be obtained even when automatic tuning is executed.
1) Machines with fluctuating load inertia or load torque.
2) Machines with large backlash.

3) Machines with low rigidity, or where mechanical resonance occurs easily.



5. Adjustments and Application Operations

5-1.3 Adjustment of the loop gain

The servo amplifier has gain parameters for adjusting its operation. Normally, stable operation can
be obtained with automatic tuning. However, if the load is large, or undesirable vibration or noise
occur during operation, adjust the parameters to obtain the best performance. Refer to the followmg
explanation when adjusting the parameters.

When vibration and noise occur during operation
In most cases, the servo gain set does not match the load. Follow the procedure below to set the
parameters.

(1) Parameters for adjustment and their features

The related parameters and guidelines for setting values are indicated. The initial setting is
designed to be optimum for Ju/Jw. if the load is large and vibration and noise occur, make setting
after checking the following adjustment method:

1) Position loop gain (PGN)

The position loop gain specifies the number of droop pulses in the position deviation counter
during operation. If the PGN is high, the droop pulses will decrease, and the setting time while
the motor is stopped can be decreased. If thls is set too high, undershooting or vibration during
stopping may occur.

If only the PGN is increased when the load inertia ratio is large, the control system will be
unstable, and vibration will occur. Set after adjusting the speed loop gain.

For general machines, set PGN to about 35. For machines with a large load inertia, reduce the
PGN. To decrease the positioning settling time, increase the PGN. Note that the limit value is
a setting where undershooting occurs.

Droop pulses

Motor speed (N)

\\/ High gain

N Low gain

Motor speed (N)
Command pulse frequency (f)

Command
pulse

frequency (f) ‘\ S

Time
Undershoot

(Remarks) Position loop -gain and droop pulses
The droop pulses during operatlon can be represented by the followmg equation with the

speed and position loop gain.

f
E= R oo (5-1)
Here, e :number of droop pulses (pulse)
f . command pulse frequency (pps)

Kp :position loop gain (rad/s)
When Kp is increased too much, the motor will vibrate. When Kp is lowered too far, the droop
pulses will increase, and an alarm (AL52 excessive difference) will occur during high speed
operation.
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()

Speed

2) Speed loop gain (VGN)

3)

If the load inertia ratio (JL/JM) is too large, the speed response of the control system will lower,
and will be instable. Generally, increase the speed loop gain (VGN). If the VGN is increased
too much at this time, vibration (abnormal noise) will occur during operation and stopping. This
value is the limit value of the VGN. In consideration of the machine’s variations and age, set

“the VGN to a value 50 to 80 smaller than the limit value. The servo motor speed and waveform

relative to the step input of a 1V speed command can be observed by using the monitor output
as shown below:

A Response is fast

hay

TN Response is slow
_3¢ o Pl N
. i N e

S

-

Speed

.

Time

Speed integral compensation (VIC)

This is used to increase the frequency response of the speed control loop to improve the
transient characteristics. For example, if the overshoot during acceleration/deceleration does

~ not decrease with the VGN setting, the VIC setting can be increased. Also, when speed

Observation of signal

Display the servo motor speed on an oscillo- amplifier
scope, etc. Use the check pin speed moni-
tor to display the speed feedback signals.

The Cathode-ray oscilloscope should be
isolated from ground, and make sure that
the probe does not contact other connector

fluctuation or the like is large, setting the VIC setting can be derreased.

Servo

© laen| ©
@ °O°°©

pins. '

Note: The speed feedback signal (speed monitor)
viewed on the oscilloscope may have ripples of
short durations as shown on the left. These
ripples are produced because of the PWM
system used for monitor output.

Time
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(8) Adjustment procedures
1) General adjustment

a. Gradually increase the speed Ioop gain VGN (Pr. 12) and set a value about 50 to 80 smaller
than a point where machine vibration occurs (gear noise increases).

b. Generally, the position loop gain PGN (Pr. 5 or Pr. 11) may remain unchanged from the initial
value and need not be adjusted.
Note that the position loop gain should be decreased when the load inertia is large and
overshooting at a stop is not eliminated when the setting in above a. is executed.

2) To reduce the speed fluctuation of the motor at low speed

a. Gradually decrease the speed integral compensation VIC (Pr. 13) and set a value about 5
larger than a point where machine vibration occurs (gear noise increases).

b. Make adjustment as described in above 1).

3) When the servo motor oscillates at noticeably low frequency (4 to 6 times/second) at the time
of servo ON (When the load inertia is much greater than the servo motor inertia):

a. Set the position loop gain PGN (Pr. 5 or Pr. 11) to "7".
b. Make adjustment as described in above 1) a.

c. Gradually increase the position loop gain and set a value smaller than at a point where
undershooting occurs:at a stop.

4) To reduce the positioning settling time to improve stopping performance (This adjustment may
only be made when the load inertia is not much greater than the servo motor inertia):
Make adjustment as described in above 1) a. Especially when the position loop gain PGN is
increased, the positioning settling time can be reduced.
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5-1.4 Clever usage of the ultracompact HA-ME servo motor

The ultracompact HA-ME servo motor is designed with an extremely small inertial to provide a high
power rate. If a machine is designed to have a small inertia, therefore, it can operate with high
performance. However, if the machine cannot be designed to have a smallinertia, note the following:
HA-ME servo motor . .
T JM : Servo motor inertial

M —L ] Jut Ju1 : Inertia of coupling or pulley connected to
IR , servo motor shaft
Ji2 : Inertia of machine shaft
(All values have been converted into the
' /(L ¥ equivalent values at the servo motor shatt.)

« Timing belt

« Low rigidity area
such as reduction — ;
gear backlash Jiz

Design the machine to satisfy the following expressions:

1) ______JLU;/“JLZ <30 ... Recommended load inertia
JL2
2) JM+JLT <8

Note: The smaller the above values, the higher the performance of the system.

After installing the servo to the maéhine, gradually increase the setting of parameter No. 12 (speed
loop gain) and set a value "50" to "80" smailer than a point where the machine begins to make a
sound. ’
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5-2 Adjustments and application operations

Functions that are handy during start up, such as test operation and automatic tuning, can be used

in the diagnosis mode.

Displayed 5 seconds

r n
H I after power ON.

MODE

(G

Display mode transition

Display
status

i) Ty
I gl rd-o F|
Cumulative feedback Sequence H
pulses 1o v ‘2,
R T
' External /O
¥ signal ¢
b 0| do-on
Peak load ratio DO signal check
A
A,

v
rEST !

Test mode operation 1

(Operation with
no command)
Uy U
Software version
Hi
For maker
¥
He §
Alarm history
Clear ¥
n

CENNY

(%)
Test mode operation 2
(Operation with

no motor)
Automatic offset

l*[

(%]

adjustment u___:__;)

Speci

Press for 2 sec.

tuning adjustment is not executed.

Refer to
o]
— A|r r d Y| Flicker
Automatic tuning ------------ >
Press for 2 sec. g Section 5-1.2
or more
- Flicker
Rotation trouble display - -=----- -~ > Section 5-2.1
Press for 2 sec. pay
or more
ways press wi i -
servo O‘,J:F) do (Output signal) check- - - - - - > Section 5-2.2
- d e 8 8 Flicker ;
Section 5-2.3
P SET) for 2 sec. *
o:e::, or £ see Test mode operation 1 -~~~ - >
(Always press with
servo OFF)
______________________ - e - - D
Section 5-2.5
""""" Tt e o s oo == em === == =3 Gection 5-2.4
(This must be performed with servo OFF.)
_ . Section 5-2.6
——— B e e T T T e
E i i t ti
: Adjust loop gain when automatic Section 5-1.3

5-10




5. Adjustments and Application Operations

5-2.1 Rotation trouble display mode

When the servo motor does not rotate, the reason will be displayed by the flickering LED segments.
Check the input conditions on this display when the servo motor does not rotate.

(1) Operation procedure

1) How to select the rotation trouble display

e Select the external signal screen with the MODE, UP, and DOWN buttons.

Press the SET button for two seconds or more.

2) How to exit the rotation trouble display

» Press SET for two seconds or more. The external signal screen will be displayed.

(2) Rotation trouble screen

SON
TL

- — - - -
7 Zl r QJj

080 020 050 0550 80
()

(=)

CR The trouble display mode will be
entered when the "SET" button is
pressed for two seconds or more.
The segment will flicker to

<lo indicate incorrect input signals
U ' ot >' U U U O U -when the servo motor is not
<-—T3 ? ? CODVo| TDYo| T3 ? rotating.
, 4 } } {
Parameter defect  Alarm No command This decimal point always flickers in this mode.
Over-torque  Pulse

If the LED segment is flickering, the reasons for the servo motor not rotating can be determined from
the following chart.

Flickering . Positioning servo/
segment Reason for not rotating speed servo
SON SON signal is not ON. Positioning/speed
RES The RES signal is not OFF. Positioning/speed

LSP, LSN The LSP is not ON during forward run. The LSN is not ON during reverse run. Positioning
ST1,8T2 Both ST1 and ST2 are ON or both are OFF. Speed
No command | The command pulse is not input. (This will also flicker if the frequency is low Positionin
pulse (approximately 1kpps or less).) 9
VvC Both D1 and DI2 are off, and the external analog speed command is OV. Speed
Parameter The internal three speeds aré set with DI1 and DI2, and the parameter value is zero. .
Speed
defect
TL, TLA The machine struck something, the load torque is too large, or the torque limit value is I
over-torque smaller than the load torque. Positioning/speed
Alarm An alarm has occurred.
« If an alarm occurs when this screen is displayed, the current alarm screen will be Positioning/speed
displayed forcibly. If this screen is displayed when an alarm has occurred, the alarm
segment will flicker.

The segments in this screen will flicker when the servo motor is not rotating. Therefore, even when the
servo motor is rotating normally, if the servo motor is stopped with input conditions, the segment corre-
sponding to that input condition will flicker. The segments may also flicker temporarily during the motor
acceleration/deceleration, etc.
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5. Adjustments and Application Operations

5-2.2 Do (output signal) check mode

This mode is used to forcibly switch each output signal ON or OFF regardless of the servo’s
conditions. Use this to check the wiring of the servo ampilifier.

(1) do (output signal) check screen

00| 00| 00| 000 | 03 ~upper

() (D) (D) () cursor segment (flicker)

U U « Lower row:
o Yo Yo O shows the ON/OFF status
of the CN1 output pin

(pms 24 to0 27)
ickenng : output pin ON

Pin27 Pin26 K
Pm 25 Pin 24 {Not lit: output pin OFF

Definition of keys

Name of keys Definition

MODE The cursor segment is moved to the left.

up The lower row of the cursor segment lights and the CN1 output pin
switches ON.

DOWN The lower row of the cursor segment goes out and the CN1 output pin
switches OFF.

SET (Two seconds | The screen returns to the |d 0o-o0 nl display.

or more) Nothing will change if not pressed for two seconds or more.

Assignment of output pins

Output Functions of the CN1 output pins
pin No. o
Positioning servo Speed servo
24 Ready (RD) Ready (RD)

' Positioning _— Speed reached
25 complete (PF) | Limiting torque (TLC) | (pF)
can also be selected

Limiting torque (TLC)
can also be selected

og | Zero speed with Pr. 19. Zero speed with Pr. 19.
(ZSP) (ZSP)
27 | Trouble (ALM) Trouble (ALM)
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5. Adjustments and Application Operations

(2) Operation procedure

About 5 seconds after the power is switched ON, the
status display will be given. :

C H C G : Position servo
n n.
MODE I uU. . 0.: Speed servo
1 + Select the do (output signal) check display "do-on"

with the "MODE and UP" buttons.

rd-of
s Press the "SET" button for two seconds or more.
do-on

T
8888
8888
l
888
+ Switch OFF the output pin (CN1 pin 26) with the

8 8 3 "DOWN" button.

» Select "do-on" by pressing the "SET" button for two
0~"on seconds or more. '

« Press "MODE" to select the pin of the desined output
to be switched on.

P54

S

MODE

When (CN1 pin 26) has been selected:

« Switch ON the output pin (CN1 pin 26) with the "UP"
button.

.

54

=~

8

SET

¢

Note: _
» When selecting the do (output signal) check screen, always switch the servo OFF. -
» When the do (output signal) check screen is selected, all output signals will be set to OFF.
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5. Adjustments and

Application Operations

5-2.3 Test mode operation 1 (operation with no commands)

This mode allows the servo motor to be rotated without connecting connector CN1.

(Operation procedure)
[r 3]

L.U_ l U}EJ
'ro’-oF]
L)
FEST
I
d 200

Forward

42000

Definition of keys

About 5 seconds after the power is switched ON, the
status display will be given.

[ 5 : Position servo

- J.: Speed servo

Display "TEST1" in the test operation screen with the

“MODE and UP" keys.

Press the "SET" key for two seconds or more.

Test operation can be done in the approximately 0.7
seconds acceleration/deceleration time with the "UP
and DOWN" keys.

« The motor will rotate while the "UP" or "DOWN" key
is pressed.

The acceleration/deceleration time constants can be
changed by changing the data in the corresponding
parameters.

However, the value will be 0.5 seconds longer.

o 200 will flicker with the "SET" key.
(The "SET" key must be pressed for less than two
seconds.)

« Set to the desired speed with the "UP and DOWN"
keys.

o The speed can be set to 2000r/min with the "SET"
key.

Name of keys

Definition

MODE The test mode operation status display will change.

up

When the data value in the set rotation speed display
screen is flickering, the set speed will increase.

The servo motor will rotate forward (CCW) when
other than above.

DOWN

- | When the data value in the set rotation speed display
is flickering, the set speed will decrease.

The servo motor will rotate reverse (CW) when
other than above.

SET

Use to change the set value in the set rotation
speed display, when pressed for less than two
seconds in the set rotation speed display.

Return to the test operation display "TEST1" (top
screen), when pressed for two seconds or more.
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5. Adjustments and Application Operations

Note
» The servo ON signal must be OFF when switching to the test operation mode or leaving the test

" operation mode.
« For the positioning servo, there may be a maximum of 20r/min deviation between the set rotation
speed and actual rotation speed.
» The acceleration time for the positioning servo in test operation will be the value set in Pr. 10 plus
0.5 seconds. For the speed servo, the acceleration/deceleration time will be the value set in Pr. 5
and 6 plus 0.5 sec. S-character acceleration/deceleration is not possible.
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5. Adjustments and Application Operations

5-2.4 Test mode operation 2 (operation without motor)
This mode is used to output the output signals and to display the status in the same way as when
the motor is rotating, without connecting the servo motor. '
The upper programmable controller (PC) sequence can be checked without connecting the servo motor.
(1) Operation method

To enter mode for operation without motor

[;— nJ About 5 seconds after the power is switched ON, the
L U E] status display will be given.
C Y oo A 5 : Position servo

¢ 7

& 4

@
—-

%

i O.: Speed servo
o Select the operation without motor setting display
1 "0" will flicker when the "SET" key is pressed.

H 3 n] « Using the "UP" key, set the data value so that "53"
) ) « When the "SET" key is pressed, the decimal point of
H 3 :8 the lowermost digit will flicker, and the mode for
) 1 b (Always carry out the above with the servo ON signal
H3 53 0 o™
H 3 S 2 : mand as for rotating the servo motor is input, the
- output signal will be output accordingly. The speed

status monitor display.

(The screen operation is the same as for standard

:'- d-o F] "H3 0" with the "MODE and UP” keys.
l u SET flickers.
operation without motor will start.
If the servo ON signal is input and the same com-
and cumulative feedback pulses can be viewed in the
operation.)

Suannnanmanan

To leave this mode

)  Call out the operation without motor setting mode "H3
H3 G BJ 53" with the "MODE and UP" keys.

I .
H3 -5 3
I

» "53" will flicker when the "SET" key is pressed.

e Using the "DOWN" key, set the data value to one
other than "53".

& &

« When the "SET" key is pressed, the decimal point of

H 3 :,8 - the lowermost digit will go out, and the mode for
I % operation without motor will be left.
H 3 n] (Always carry out the above operation with the servo
' v ON signal OFF.)

(The mode for operation without motor will be exited when the power is switched off.)
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5. Adjustments and Application Operations

(2) Precautions

1) Operation in this mode without the motor wiring (terminal block U, V, W) and encoder witing
(connector CN2), and when the power is switched ON without the connector CN2, an alarm
will be output (AL-16 polarity detection error). Therefore, make sure that the servo amplifier
power will not switch OFF even when an alarm is output from the servo amplifier, as shown

below.
Servo amplifier
NFB MC
—0 | o T @E g
-0 | O o O
o L S T

vDD

ON OFF
) VIN

!

Use a "jamper” so that the power will not switch
OFF with an alarm from the servo ampilifier.

When entering this mode without CN2, the decimal point of the uppermost digit on the operation
display explained on the previous page, will flicker to indicate an alarm (AL-16). However, the
moment that "53" is set by pressing the button in the H3 screen the alarm (AL-16) will
be reset, and the flickering of the decimal point of the uppermost digit will go out.

2) Differences between operation without motor and actual motor operation
In the operation without motor, the operation will be simulated with the load torque zero and
the load inertia being the same as the servo motor inertia. The output signals and data for status
display will be created. Therefore, the following points will differ from actual servo motor
operation.

» Acceleration/deceleration time when step acceleration/deceleration is executed.

+ Effective torque and peak load ratio display values

« The regenerative load will always be zero.

» The A-phase, B-phase, Z-phase, and PLG pulse output (FPA, FPB, OP) will not be output.
Consider this when a circuit uses a PLG pulse output to form a closed loop.

3) Always enter and leave this mode motor when the "servo ON" signal is OFF. (AL90 will occur
if the unit enters or leaves the mode with the "servo ON" signal ON.)

4) Before entering this mode, set the parameters of position loop gain, speed loop gain, and speed
integration compensation to the factory setting (initial values).
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5. Adjustments and Application Operations

(Test operation status display)

e Speed servo

Test Top display

FEST |

|

Setting Speed

Cumulative feedback , <MODE> ‘_J
pulses - Cumulative feedback pulses
(lower 4 digits) (upper 3 digits) Speed

~d_ 200 {234HC 56 '.’H.-BGDBH

Speed command Torque limit command Regenerative load ratio
F [} n anN S N N 8 N
.U v U U UL u
Effective load ratio Peak load ratio

¢ Positioning servo

Test Top display

FEST |

U180 288h

The set speed will be 200r/min when
switched to the test operation screen.

Cumulative feedback <MODE> ‘—I
pulses Cumulative feedback puises
Setting ~ Speed (lower 4 digits) (upper 3 digits) Speed
_.l NN 133 1 SB": ennn-
d 8 vy ' "f G “"r (B W)
Droop puises Droop pulses Cumulative command pulses
(lower 4 digits) (upper 1 digit) (lower 4 digits)

"{EeuuuHE‘ 8-{9 383‘4}""

Cumulative command pulses Command pulse

(upper 3 digits) frequency Torque limit command
[ ‘ " N NALIN NN
"[P 56 cHn UV Uu 5.0 uJ‘j
Regenerative load ratio  Effective load ratio .Peak load ratio
! Nl t 0N NN
IR (WA W] U Ul 1o cuu
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5. Adjustments and Application Operations

5-2.5 Alarm history clear (H2 display)

This mode is used to display and clear fault alarms that have occurred. The last four alarm codes
are saved. Use the following procedure to clear the alarms.

(Operation procedure) About 5 seconds after the power is turned ON, the
status will be displayed.
C ~§: Position servo
Lﬁ' ﬂ] - G.: Speed servo
L U- o EIJ o Select the alarm history clear mode "H2 0" with the

"MODE and UP" keys.

( B’
uP
l ‘ C :%:'\ o "0" flickers with the "SET" key.
, N ] * Pressthe "UP" key once to make "1" flicker.
He /

1 ot SET « The alarm history will be cleared when the "SET" key

) % is pressed.
HY |

(Note) Any data other than "1" set in this mode will be ignored.
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5. Adjustments and Application Operations

5-2.6 Offset adjustment mode (speed servo)

In this mode, an offset voltage can automatically be adjusted to zero. When the servo motor is
rotating slowly with an internal or external analog circuit offset voltage, the following procedure can
be used to automatically adjust the offset voltage to zero.

(1) Operation procedure

'S "

r 5 « Set the speed command (VC) input to zero (V).

.
- - MODE

g

¢ Select the dnalog speed command automatic offset
adjustment display "H4 0" with the "MODE and UP"
keys.

c

;

P

.
o s

HY O
T
HY 213
o
HYy 3

(2) Precautions

m

T

o "0" flickers with the "SET" key.

e Press the "UP" key to make "13" flicker.

Y

» When the "SET" button is pressed, the automatic
offset adjustment will be executed. (The parameter
NO. 16 VC offset value will be automatically rewritten.)

SET

%

1) Automatic offset adjustment cannot be executed when the speed command input voltage is +
50mV or more at the servo amplifier's CN1 connector input pin.

~ 2) Automatic offset adjustment can be operated in the servo ON state.
If automatic offset adjustment is executed when the SON signal and ST1 signal are ON and
the servo motor is rotating slowly with the offset voltage, it can be confirmed that the motor will
almost stop.

5-2.7 Check of the digital input/output signal (external input/output signal) mode

The ON-OFF status of the external input/output signal is indicated.
The function of the input/output signals and power ON can be checked.

(1) Refer to Section 3-5.3 for the details of the position control external input/output signals.

(2) Refer to Section 4-5.3 for the details of the speed control external input/output signals.
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6. Methods for Using the Auxiliary Equipment and Options

6-1 Regenerative option

The servo amplifier does not have a built-in regenerative feature. The following regenerative options
are available. :

For the selection of the regenerative option, refer to Section 10-2. In principle, the MR-J40] and
larger units require an external regenerative option(s). Note that when the load inertia is small on
a horizontal shaft or when the maximum operating speed is low, for example, the regenerative
option(s) may not be required. Refer to Section 9-4 and select the regenerative option(s).

+ Application chart

. Regenerative option specifications
Servo amplifier
Model Qty Resistor Regenerative power (W)
&AF?:]MOA to 10% MR-RB013 1 520 10
-J10A1 to 40A1 '
MR-J10MA to 70MA | MR-RBO33 | 1 520 80
MR-J10MA1 to 40MA1 | MR-RB064 2 520 100 (2 pcs. connected in series)
MR-RB064 1 26Q 60
MR-J200A MR-RB10 2 26Q 150 (2 pes. connected in series)
MR-RB30 2 - 26Q 500 (2 pcs. connected in series)
MR-RB10 1 13Q 100
MR-J350A MR-RB30 1 13Q 300
MR-RB50 1 13Q 500
Model: MR-RB013, 033, 064, 10
C
- ¢J hole Installation as shown in : Panel
" _:h»_/ -_—T the diagram is possible L
1] when the installation _{g) (o) -
fitting is removed. d
.._6 —x{- R, { [31] ' | - P,
SHE T 4] ) .
L L)
' B G _— : M3 screw
A D g
» Application chart
: . Outer dimensions [mm
Regenerative option
9 P Al B |l c | D|EJ]F]| G HuI]3J
MR-RB013 110 | 101 85 18 35 16 4.5 18 3.2
MR-RB033 192 | 173 | 152 26 54 22 6 26 3.2
MR-RB064 306 | 287 | 266 26 54 22 6 26 4.3
MR-RB10 335 309 274 40 78 40 9.5 40 5.5
MR-RB30 . . .
MR-RB50 The outer dimensions are shown in the page before.
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6. Methods for Using the Auxiliary Equipment and Options

MR-RB30(300W) Weight: 2.9kg

79
- P
ol c
2 % G3
— X - G4
3. 1047
’ 318 17 Terminal 190
1 rb'OCk 100

+ Designation of the regenerative option

MR-RB [][]
=

MR-RB50(500W) Weight: 5.6kg

7 x'14 long hole

2.3

200

|

block

17

Terminal

\

o
[Ty
m

325

NI ]

o

]

— C

L7

12

iy

116

| 128__|

Note: Forcibly cool the unit with a cooling fan
(air flow 1.0m%min or more, 92mm C1fan or more)

Regenerative power (unit: 100W)

Resistance
Symbol | Resistance (Q)
0 13
1 6.67
2 40
3 52
4 26




6. Methods for Using the Auxiliary Equipment and Options

« Connection of the regenerative unit
Use the following connection when the regenerative frequency is high and the regenerative option is

used.
Regenerative option
MR-RB
Twist \r{___j"
Servo amplifier
MR-J
MR-RB013 to MR-RB10
NFB MC - S
Single-phase 7T . ! R
AC power supply (;KC L 05\0 ‘ —
100 to 115V 53 ~o S,
50/60Hz L ¢
r~
NFB MC - - s
TN ervo motor
3-phase %\0 ‘L o o— %_2 .
AC power supply 5 e q »
200 to 230V J‘)/\c L ( o jT Servo amplifier V
50/60Hz 5 o oo 9 MR-J \
]/ o FF A ‘ \l
Control circuit o on |
MC  RA —9 VIN S 1
L°°-<>m°—] we | QM atal
- $ ALM |
Emer t I Connect when using !
gency stop ! the thermal protector . l C I rp—l o :
: built into the [
LHASEsevomotor N Av o oo J
Regenerative option TW{jt .
MR—-RB30 | p o
MR—RBS0 (= VI [
g3 \~_ ! RA?Z2
low ‘DC24VS] , . o
G4 - Note: When connecting two MR-RB30 units in serties,
also series connect the G3 and G4 terminals.

Do not apply 200VAC power to the MR-RB30
and RB50's G3 and G4 terminals.

MR-RB30 or MR-RB50
Precautions for use
1. Always twist the regenerative unit wires, and use the shortest wiring pOSSIble (Bmor less).
2. Do not directly install the regenerative unit onto non-heatproof wall as the unit temperature rises to

approximately 150°C. Use heat resistant wiring or use out heat resistant silicone tubes, etc. on the
wires, and route the wires so that they do not contact the regenerative unit.
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6. Methods for Using the Auxiliary Equipment and Options

6-2 Dynamic brake option

The dynamic brake option is used to quickly stop the servo motor without coasting during a power
failure or when the protective circuit (alarm) is activated. Select the correct unit from the table below.
The dimensions are shown in the lower right diagrams.

(1) Dynamic brake model number

Servo amplifier

Model

Weight

MR-J10A to 60A
MR-J10A1 to 40A1
MR-J10MA to 40MA
MR-J10MA1 to 40MA1

MR-SDBU-1C

0.8kg

MR-J70A, 70MA
MR-J100A

MR-SDBU-1A

1.0kg

MR-J150A
MR-J200A
MR-J350A

MR-SDBU-2A

2.0kg

(2) Dynamic brake unit

Use this to suddenly stop the servo motor without coasting during a power failure or when the

protective circuit is activated.

External dimension diagram

l M4 screw
] M4 screw f ] 0
] . |
ofaLn
o]aL2
w| ~ ojvoo ol o
== olALM AR
olju
olv
w
B | 1 U
1 LB, s
s 42
5270 115 70 165
Connection
-
—STo— L oM R U
—o’%‘c 0 S o- s v @
—d3 o S o T w
ON OFF MR-J Dynamic
5 : brake unit
Me , CN1|w|8
MC 2 @S
ALM1  ALM2 N §
. Q
Always connect g sl
AL1 , Al2 to ALM1, ALM2 P24 c '-:‘;’ Must always
Max, 8oma L-|3 | beinput. 1) (External
"7VDD w24 "Tov  powen
I—~ Connect
Do not use a relay to issue a servo SON VDD to VIN.
ON (SON) signal. Always connect
SON to SG.

AN
1 X )
sG I SG ! Extemal output signal
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6. Methods for Using the Auxiliary Equipment and Options

Note: 1. The ALM signal is used for the dynamic brake. Use AL1 and AL2 on the dynamic brake unit for

the trouble signal.

2. The AL1-AL2 will open during power off, an alarm or emergency stop. The operation will be
approximately 10msec later than the CN1 pin 27 ALM signal.

3. The brake unit is rated for short-time use. Do not use it frequently.

4. Use of the MR-J power during dynamic brake use.
(1) Always use the internal VDD power for the dynamic brake.
(2) Always use the external power 1) for the output signals (RD, PF, etc.).

5. To hold the motor shaft in lifting applications when servo is OFF, use a magnetic brake, etc.
(The dynamic brake cannot hold the servo motor shatft.)

6. To quickly stop the servo motor in emergency, use a sequence, in addition to the circuit shown
above, to zero the speed command or position command.

(8) Timing chart during dynamic brake use

Main circuit
power supply

SON signal

———f= Several
seconds

RD output signal

Base circuit

Reset
o—{—}=— Approx. 1s /

Trouble output ‘

ignal (ALM 10ms 10ms
signal ( ) l | ms I l Close

Open

Dynamic brake
Close

AL1-AL2

Open
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6. Methods for Using the Auxiliary Equipment and Options

6-3 Power factor improvement reactor FR-BAL

Use a neactor to improve the power factor and to suppress the in-rush current when the servo
amplifier connected directly to a power transformer (500kVA or more, with wiring length of 10m or
less).

Outer dimensions Connection

Servo amplifier

Z ‘g‘ NFB NFB FR-BAL
L [*installation hole Power— oo o 4s Power—o | o—o'[o
Terminal block (installation screw F) : _T_;sz 6 ol
Specification i
number - §
Manufacturing [:l 5 ] ‘
number o Single phase 100 V 3-phase 200 V
A
. Unit: mm
Model Dimensions Weight
A B c D E F (kg)
FR-BAL-0.4K 135 64 120 | 120 | 45 M4 2
FR-BAL-0.75K 135 74 120 | 120 | &7 M4 2
FR-BAL-1.5K 160 76 145 145 55 M4 4
FR-BAL-2.2K 160 96 145 145 75 M4 6
FRBAL-37K | 220 | 95 | 200 | 200 | 70 | Ms 8.5
FR-BAL-7.5K 220 125 | 205 | 200 100 M5 14.5
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6. Methods for Using the Auxiliary Equipment and Options

6-4 Cables and connectors
6-4.1 Option list

Model Product Details
Encoder cable for Servo Amplifier side connector Relay connector Servo
’ HA-ME (_UL)/FE_ PCR-S20FS,PCR-LS20LA1 PCR-E20PMRS-SL, Motor
1) [MR-JMCBLLIM : (Honda Tsushin Kogyo Co., Ltd) ~ PCR-S20PLMA2  encoder
UL series motor Y o o
(50W to 750W) % LR
Servo Amplifier side connector (CN2)  Relay connector Servo
Encoder cable for | PCR-s20FS,PCR-LS20LA1 MR-20RF, Motor
2) IMR-JCBLLIM |HA-FE series motor| (Honda Tsushin Kogyo Co., Ltd.) MR-20LK2 encoder
(50W to 600W) =, (O yeedne;
Encoder cable for Servo Amplifier side connector (CN2) Encorder side connector
% HA-SE ('U L) PCR-S20FS,PCR-LS20LA1 MS3106B20-29S,
O | 3) [MR-JSCBLLIM . (Honda Tsushin Kogyo Co., Ltd.) MS3057-12A
z series motor 3 i)
£ (500W to 3500W)
? Servo Amplifier side connector (CN2) Relay connector
2 : PCR-S20FS: connector PCR-E20PMRS-SL: connector
=z Encoder connector | pCR.LS20LA1: case PCR-S20PLMA2: case
g 4) IMR-HCNS set for HA-ME(-UL) |(Honda Tsushin Kogyo CO., Ltd.)  (Honda Tsushin Kogyo CO., Ltd.)
§ /FE-UL series motor D : l:]]
)
> Servo Amplifier side connector (CN2) Relay connector
Encoder connector |PCR-S20FS: connector MR-20RF: connector
PCR-LS20LA1: case MR-20LK2: case
5) |MR-JCNS Set,for HA-FE (Honda Tsushin Kogyo CO., Ltd.) (Honda Tsushin Kogyo CO., Ltd.)
series motor 0 _
Servo Amplifier side connector (CN2) Encorder side connector
PCR-S20FS: t
‘ Encoder connector PCR-LszoLA1C?22:eC or MS3106B20-29S,
6) [MR-JSCNS set,for HA-SE (-UL) (Honda Tsushin Kogyo CO., Ltd.) MS3057-12A
series motor > CQEE]
-— Servo Amplifier side connector (CN1)
pd PCR-S36FS: connector
O 1 7) IMR-JCN1 CN1 connector PCR-LS36LA: case D
S (Honda Tsushin Kogyo CO., Ltd.)
3
g Relay terminal block
‘@ Cable for CN1 Servo Amplifier side connector (CN1) side connector
o | 8) |MR-JTBLOSM ; PCR-S36FS, PCR-LS36LA FCN-367J040-AU/F
) relay terminal block
> > b
CNT1 rela rmmal
o) |meTBxyss | LTO

Positioning unit

Servo motor i 8) 9)\ "k—gz _ﬂ f—[]—]

sienon
ot el

operahon
Encoder cable [_pa_ _.J

with servo motor L.__\._ 4) 5) 6) N




6. Methods for Using the Auxiliary Equipment and Options

6-4.2 Connector diagrams

Use the following for the signal line connectors.
(Unit: mm)

Servo amplifier Connector for CN1 (Made by Honda)
+ Case appearance

35 ~
v { Al N
2| (a)
o \ 0
o )
e P
'37.56 (1) (1
42.2 7
14.2 12.2
PCR—LS36LA
No. of Model !
pins Connector Case PCR—LS36LAW
PCR-S36FS
(solder connection type) PCR-LS36LA
36 |PCR-S36F PCR-LS36LAW
' (insulation displacement (Note)
termination type) (Note)

Insulation displacement termination tool: FHAT-0002A
Note: Not available from Mitsubishi.

Servo amplifier Connector for CN2 (Made by Honda)
+ Case appearance

. 4.2\ }2.2 [rim ]E%lmj -
(1) ——f=l=- (1) < 5
- « (W
0 ‘mﬂ ( (Voqitiy t
o0 B
8 1)@ 3 (o]0
27.4 ' 1 1
32 -l ng;_] 19 Mz
[
No. of __Model
pins Connector Case
PCR-S20FS ,
(solder connection type) PCR-LS20LA1
20 |PCR-S20F PCR-LS20LATW
(insulation displacement (Note)
termination type) (Note)

Insulation displacement termination tool: FHAT-0002A
Note: Not available from Mitsubishi.
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6. Methods for Using the Auxiliary Equipment and Options

(Unit: mm)

Connector for encoder (Made by Honda) Applicable to HA-ME (-UL)/FE-UL motors

+ JtﬂrEEJﬁL‘ No.of | Model

1910.4 13.5 pins Connector Case

PCR-E20PMRS-SL
(solder connection type) PCR-S20PMLAZ

20

42

S>3

-

Connector for encoder (Made by Honda) Applicable to HA-FE motors
' 39.3 o1

—re
@i O] No. of Model

44.9 pins Connector Case

20 MR-20RF MR-20LK2

Straight plug MS3106B20-29S Angle plug MS3108B20-29S ) i

Positioning 1-1/4-18UNEF-2B
key groove 18.3

1-1/4-18UNEF-28 ,18:3 1-3/16-18UNEF-2A

$37.3
i
o

l
lQ.S‘MVaIid screw length

55.6 1
Valid screw length

Cable clamp MS3507-12A ' e _

10.3
1-3/16-18UNEF-2B 16 “"]

>
[
)

34.9
==
; i
|

$19 Maximum tolerable

AR,
' “ 4 cable diameter




6. Methods for Using the Auxiliary Equipment and Options

6-4.3 Cable specifications

“Use the following or equivalent twisted pair shielded wires for the motor encoder and control signal
connections. If the wiring between the motor and amplifier is long and the servo motor is required
to move, use the cables which have the flexibility resistance characteristics as below.

1) Multi-core shielded wire for detector (total-shielded wire)
Characteristics of one wire

Core number size Finish Components Conductive
m : diameter (mm
(mm) a (mm) (no./mm) resistivity (Q/km)
12 pairs x 0.2 11.0 40/0.08 100.5

2) Two-core shielded wire

Characteristics of one wire

Core number size Finish Components Conductive
diamet
(mm) iameter (mm) (no./mm) resistivity (Q/km)
2 x03 4.18 19/0.16 54.8 x 2
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6-4.4 Connection diagram for option cables

(1) MR-JMCBLOIM

PCR-S20FS PCR E20PMRS-SL
oA 13 l ”
PAR 13 Blue Whlte 13
P8 4 ' PCR-
o Ye"OWlWhrte g R-S20FS
4
PZR :4 Green[wme " ‘ [
5 —{15 [
PU 16 16
PUR 17 RedIWh"e 17 ‘ 11 1
PV 18
PVR 19 Purple]wme :g 12 7 1L.G
PW 10 Bluel 10 PA LG 3
_ PWR 9 8’°""" 9 W |PAR[T]PBR
MRIMOBLSM Spare( Ye,,ow Bmwﬂ ) Spare PZ 35 PBI%
(5m) P5 g ]/ : 8 16 _|PIR[ 8
,reen Brown
Lo g—Fn R, PUT7 i
( RBdIBrown | ) | 18 |PUR "8 1P5
Spare : 1 Spare 5
PU"P’elBrown PV P:IQR P JR
2 10
P T B U SHD
LG 1 lBlack . PW
Spare (j:ye“ow Black ) Spare N
20 .......... N P
Amplifier side Motor side
PCR-S20FS PCR-E20PMRS-SL PCR-E20PMRS-SL
- ”
PAR 13 BIUQIthte 13 »
PB4
PBR 3 Ye"OW]VV]me ; ri [
PZ 14 ‘ 14 11 1
PZR 15 Greenlw"“" 15 1Z 71LG
MR-JMCBL1OMto  [PU 16 16 LG
Red
MR-JMCBL30M PUR 17—-’—7[%"—"——17 PALT 3
(10m to 30m) PV i 18 W IPARI 3 _|PBR
PVR 19 ”’pelWh"e 19 PZ 3 1PB 5
PW 10
PWR 9 Blue’lewn ;0 | 16 |PZR[ 8
Yelluw]Bn;wn PU 12 1
ps g2 82 |g [38_{PURCE | P5
LG 2| Gr"e"‘lBrown 9 PV P5 3
i fe2¢” =PVR R
RedlBrown SHD PW
v Purple[arown 3rown | |
P5 7 824 H 824 N
LG 1 = :BluelBlack Z .
RN
Yellow_l Bla'ck
s T ....... . 24| 20
Amplifier side Motor side
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2) MR-JCBLOIM

PCR-S20FS MR-20RF
e AR 4
gﬁﬂ g i\ Bluelwhite! ! é PCR-S20FS
PB4 ————4 —
t Yellow v
PBR 3|3 ’ E
14 b a
g%n 15 et S hite!_ ! :5 ik !
PU 16— pafori—t—] 16 iH 26
PUR 17—t P gy
PV 18—t 18 PATE]LCS 3
v Purplefaniter |
PVR 19| LPcitel | 4q 14 JPARL-4 PBR
[ pa t
P T 1270 PZ 5 PB 5
(G 7 TR
. . ] t ] {8
(I\g:)JCBLSM Spare(jI:' T ')Spare pzR{ 8 ]
A PUTTY 7
+5 8 + Green|grown ! 8
GND 2 f——f— 7 18 jpur 8 ] P5
: :Redjamwn' R PVIgIPo B
Spare| + ¢ i+ |Spare
! Purple’Brown‘ : 20 IPvR{_1Q Dwﬂi
5 7 R - SHO PW
i i Bluelgagl |
GND 1 7 | |
Spare( ' Ye""WIBIack: ‘ )Spare J
) e
20—t 2120
PCR-S20FS ) MR-20RF
PA 12 T 12
1+ Bluefwnhite! ¢
PAR 13 — /‘/Wh“e} 3 13 MR-20RF
o s e
! ‘Greenlwhite! | "
PZR 15 |—i— ] 15 | |5G|P5|PBR|PB 5G| 1
1.1 4 L1 |
yPAd I B (S i [8]9fw]nr[13] -
1 4 ' {
v 18—t —t——118 || P5 PW [PWR| PA [PAR| ‘-
PvR 1oL [Pt 1} 4g ! |
MR-JCBL10M to P 10 E; ’ EE 10 : 14115116 |17 1811920 :
MRJCBLSOM  |pyp gl L [ Peown L 14 | | PZ|PZR|PU|PUR|PV |PVR|SHD] 1
(10 to 30m) C ., P IL !
1 Yellowlgrown E e
Vo 4 v Layout diagram looking
8241t v )B4 A X
+5 8 ' ;G‘een[/Brown H 8 from wiring side
GND 2t Tl 7 . .
_ " onnector pin layou
— Red,lew" T diagram for encoder
P SO signal connectors
¢ Purplelgrown |
— —
L) § M P L
> / v BlueiBlack: 1 ?
N 1 I A |
' Yellow} Black B
L/ .
20 fgg—rtoremmem e —20
Amplifier side Motor side
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(3) MR-JSCBLLIM

PCR-S20FS MS3106B20-29S

PA 12 -
PAR 13
PB4
PBR 3
PZ 14
PZR 15
PU 16
PUR 17
PV 18
PVR 19
PH 10
PWR 9

'MR-JSCBL5M ; P ‘ 18 lpz

(5m) Spare( Teuow Br9wn| ;)Spare PU 1T vi
'
]

PCR-S20FS

“XTCrACIOTOOTC>
-
=
oy
~
(]

45 8 : T8 lpuRl B
GND 2 ; PS

1 PVITg]PS
H R‘3dl8rowr\’ 2
T 20 1PvRIIQ jPwR

I’

Spare

5 7
GND 1 .
i

20 - N
. MS-3106B20-29S
PCR-S20FS MS3106B20-29S Positioning key
PA 12 memmmm s A groove position
PAR 13 —i—t vl | g
[P A,
‘;:R g " Yellowlwhite) ¢ g
R 4 I
1 1 V4 3. 1
g;g ::g i Greenlwhite! | g
1 4 I
PU 1B S BT e H
Red i

PUR 17 |t redjwnitel | 1.,

5 (O VA 1t

N e

IR 4 [

PW 10 ot M
MR-JSCBLIOM to [pwn o)t i 0uofBrown & |
MR-JSCBL30M by
(10m to 30m) ; T““ﬂamwﬁ ;

824} ¢ p L tll82d
+5 8 ; ‘Gfee“lBrown ! ;Sq
N O R |

HE Redlarown' |
' pa P
B
Baal |t ¢ [
+5 7 [ Bluel/ (]
R Black:
R T A
i Yellow|glacki
20 ____L..{'-_-__--_--E\"—__ N
Amplifier side , Motor side
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For speed servo

(Looking from
the wiring side)

FCN-367 JO40-AU/F

B row
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(4) MR-JTBLOSM

o
S
3 < o S 3 Rk
g | HIHZH HeH HEHzHsH 1 |8 HEHZH Hel HEHsHsH |
< <
g | r-MedeHc<HiHsHsHskz] | £ HelleMe e Hi s Ha ks g]
- o |- © i wilz [=) Ke] R b= w ] [ o~ [=)
s | pledeHEHeHZHEFEH=HE[ | £ F-H-F-He W zHEHZFHZHS
“ S HIEIEEEEEEIHE B-F-HekzFHEHoHEHIHS
W_ & MN _LR SHMapPlaroRzPg m. ° ‘e aPsPzsFzB e
[s)
[T
FCN-367J040-AU/F
Signal name _ 257
S 0P IFPBI LG [FPA] LG laLM| PF IVINITLC] RO VDO Mo TLAIVEILG 1 RE PP 1SG6 NP | NG IVDOIOPC! SO
Pin No .Jm‘,mmmmmmw A AlA]A AlA|B|B]|B Ale Lal8]6]A
. 12 woli1l7 17141 15 s6]18]14 20l1sl20l18 19} 4 s3l1slie]e3ly
R [ S DU IO DU DR B [ I U NN S DR (U D R IV O NN MO DR AU N I SO S
a. « B Rl s Rl R R SR DR T R - - cvabosmven L ELE EXTY TTE CETY B ik b s b e sk et ECEAd AL E SEEX B
: g g g :
| (= 4 -2 o E c Jig g
A O N1 QR IR I N N QR (-1 G X R N R -1 QR 1 |
LEET IE] 18T (BT J® S Plel RBETET BT CET B &l Iz
- R o A - T A 0 £ 3| & |5 £ o sl I5
e o > o o)
: i
[ S PO SRR NN N M O 1 DO DNRRRORA O I N SRS - ) . e J
] TSP TR [DIZ[LSNILSP
Signal name | oe |res| 16 lreal Lo fausd pe viniTic] ro Ivoo e} TLAl Ve |LG o1 edsTRiSTI PG iR | 56 ~e | nG fvooloee
Pin No. w2jwtleliofyizries]saloeloalss 4 3lale 3213331f30fsefeolse| l22l21(36i23

PCR-S36FS
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6-5 Junction terminal block (Model: A6TBXY36)

(1) Outer dimensions(mm)

17

44

17

27
IIEQ -4 il he namepiate 10
2-04.5 installation hol
_ '/ ] instatiation o.e | \ | T E:FE;;%?‘no?‘ea
s]|llolele[e|e]efelo]o] | | S =B
rolefejojojofe]e]o] | | E/
BR[E[E[EC 2] [¥] W L]}
‘.%‘Jl‘v’x‘.’[‘”’ e ‘{‘"’ ‘”’I&i’.l]‘ié’]‘é' Z .oo o /_‘ 10!\:: tl:!
rr [ $C e (3 sC 50 $G %~ ~ w0 "1' :
'_(‘.’,:‘2”‘(‘;;“,&?(”' ‘mf.'o‘:mf".’:m.’ﬁ a‘:‘.‘m é 0&__ . E U:“]
\ Melalaolalalolalolalh a T La-
L/ lVllVIlVllVHVHVIIVHVIIVt\’/i \_7 o "1
el |[[le[e[ofe]ofofo[ofo] |] L
24.9  89.6 5.5 \ | 22.5 | |12.5
120 . ri%s;t;on control ! 52
« Speed control
mode

(2) Instruction for using the junction terminal block with MR-JTBL cable together

Note 1. When connecting the junction terminal block (A6 TBXY36) with the MR-JTBLLIM cable,
the terminal symbols will be different, use the correct enclosed nameplate.
2. The "*" marked terminals on the terminal symbol name plate 1) and 2) (next page) are
connected internally, do not connect them or use them for junction terminals.
3. Forthe"( )" marked terminals on the terminal symbol nameplate, enter the corresponding
signal designation as selected in parameter 19.
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+ Position control mode terminal symbol ?Speed control mode terminal symbol
nameplate nameplate

1 .
) Pin32 Pin 33 2) Pin 32 Pin 33

ISONIRES’LSPILSNI @ ] ) ] SG L ] L6 I 3 [son|res|stifst2f | ]se| x [e| ¢
lvoolvm]vuo[opc] (f)!(lo)]ALn[Ro ]sc }gg [voo]vm]vonl l(/o)l(/o)]ALnIRo |sc I s
IHITS]JBISHlI [ Aslr¥ vssX ™ [mPut/loutPurl trpelgg : IH!TSllJBISHII I Asj/ 7361 (™ Imvuwlouwurl rwtlg‘g

pp | pc [ se [ ne [ [se | so G |- x |6 | x s6 | so 6 |-

Pis x [1ua] e Jfoe [fealere]mo [ 6| = Pise] ve [1ea] we [for [fealres| mo | Lo | =

Pin26 Pin 25 Pin26  Pin25

Refer to Section 3-5.5 for the setting detailsand  Referto Section 4-5.5 for the setting details and
explanation of the 25, 26, 32 and 33 pins inthe  explanation of the 25, 26, 32 and 33 pins in the
position control mode. speed control mode.

d 1T

N INSER LR R AR R RRRRRRNN

' ol
When purchasing the optional
cable MR-JTBLO.5SM

(length: 50cm), the terminal
symbol nameplate
AERSBAN-ESET

(cable clamp/earth plate)
will be included.

AERSBAN-ESET

Use shielded wire

Use the AERSBAN-ESET (cable clamp /earth plate) enclosed with the cable when connecting the
relay terminal block (A6TBXY36).
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3) Detailed diagram of AERSBAN-ESET (Cable clamp/earth plate) installation

When installing AERSBAN-ESET (cable clamp/earth plate), peel part of the cable cover, and

expose the outer shield.
Insent the exposed part into the cable clamp on the earth plate, and tighter clamp.

Cable
Cable clamp fitting
rt
A B) Earth plate
%
P dotos
° J
<t

Shield outer cover
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6-6

Electrical wires, breakers and magnetic contactors

Select the electrical wires for the main circuit, breakers and mag-
netic contactor according to the following chart.
« Select the No-Fused Breaker (NFB) while taking the power ca-

Power factor improvement
AC reactor must be installed.

pacity and wire size into consideration. >

+ Install a magnetic contactor (MC), that meets the power capacity §

and wiring length into the AC input power supply, so that the § 500 A
. . 5
power will be switched off when an alarm occurs. Z g

» The wire (core) size is for wire length 30m or less. = 50/

« When connecting directly to a large capacity power transformer 0 o 0
(500kVA or more, with wiring 10m or less), an excessive current Wire length (m)
will flow when the power is switched on, and may damage the
converter section. Install a reactor (FR-BAL) (option) to suppress
the current.

Servo amplifier No-fuse breaker ‘ Fuse

(NFB) Type (Manufacturer) Class Amp.
MR-J10A, 20A, 10A1 NF30type 5A  |NON-10 (Buss) or OT10 (Gould) " 10
MR-J10MA, 20MA, 10MA1 |NF30type 5A |NON-10 (Buss) or OT10 (Gould) 10
MR-J40A, 40MA NF30type 10A  |NON-15 (Buss) or OT15 (Gould) 15
MR-J60A NF30 type 15A NON-20 (Buss) or OT20 (Gould) 20
MR-J70A, 70MA NF30 type 15A  |NON-20 (Buss) or OT20 (Gould) KS 20
MR-J100A NF30 type 15A  [NON-25 (Buss) or OT25 (Gould) 25
MR-J200A NF30 type 20A  |NON-40 (Buss) or OT40 (Gould) 40
MR-J350A NF30 type 30A NON-70 (Buss) or OT70 (Gould) 70
MR-J20A1, 20MA1 NF30 type 10A NON-10 (Buss) or OT10 (Gould) 10
MR-J40A1, 40MA1 NF30 type 15A NON-10 (Buss) or OT10 (Gould) 10

Magnetic contacctor (MC) Wire size (mm?
Servo amplifier A B ¢ Terminals | Terminals | Terminals Reactor FR-BAL
R,S,T uv,w P.C

MR-J10A, 20A, 10A1 1 S-K18 | S-K21 | S-K21 2 2 2 FR-BAL-0.4K
MR-J10MA, 20MA, 10MA1 | S-K18 | S-K21 | S-K21 2 2 2 FR-BAL-0.4K
MR-J40A, 40MA S-K18 | S-K21 | S-K21 2 2 2 FR-BAL-0.75K
MR-J60A SK18 | S-K21 | S-K21 2 2 2 FR-BAL-1.5K
MR-J70A, 70MA S-K21 | S-K25 | S-K50 2 2 2 FR-BAL-1.5K
MR-J100A S-K21 | S-K25 | S-K50 2 2 2 FR-BAL-2.2K
MR-J200A S-K18 | S-Ki8 | S-K18 3.5 35 2 FR-BAL-3.7K
MR-J350A S-K20 | S-K20 | S-K20 5.5 55 2 FR-BAL-7.5K
MR-J20A1, 20MA1 s-K18 | s-k21 | s-Ket 2 2 2 FR-BAL-0.75K
MR-J40A1, 40MA1 S-K18 | S-K21 | S-K21 2 2 2 FR-BAL-1.5K

6-7 Selection of relays

(interface DI-1)

Relay used especially for
switching analog input command
and digital input command

Protect defective contacts with a small ¢
contacts).
(Ex.) OMRON: type G2A, MY

urrent signal (twin

Relay used for digital output
signals (interface DO-1)

Small relay with 12VDC, 24VDC or 24VDC of 40mA or less
(Ex.) OMRON: type MY
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6-8 Selection of the external speed command and external torque limit
command potentiometers (pof)

Model WA2WYA2SEBK2KQ ‘ Connection diagram
Wire-wound variable resistor 2W2kQ
B characteristics
Shaft rotation angle 300° + 5°
Note:  Maker (Japan Resistor Manufacture
Co., Ltd.) standard WA2W can be
used.
o External dimension diagram [Unit: mm]
= 2 1 2 3
5 | 25
:‘g [
e
o - Detailed diagram of panel holes [Unit: mm]
2
73]
o I 5? $3.6 hole
¢10 hole
. Dielectric .
Rated | osstanco | Boseance | swngin | oS | Mo | Roe
(for 1 minute) - )
" 100MQ or o 10 to 1009
2w 2kQ +10% 700V A.C. more | 300°#5 —om or less
Model Helical pot RRS10 (M) 2kQ Connection diagram
Multi-dial 23M (10 revolutions) i 3
Japan Resistor Manufacture Co., Lid. T j
A —_—
P 15 CW
15 :
2
ﬁ"" 'r: IO . . -
N e ©, o Detailed diagram of panel
2 + ] I - 4l |holes [Unit: mm]
- | > Panel thickness: 2 to 6mm
< 3
= ~ ] |
o A3 12
<] 13 {10 21.5
LN i '
g 24 1.5
$9.5 hole
View A
¢2.2 hole
. Dielectric - .
Rated . Resistance Insulation Mechanical :
Resistance Strength . Rotary Torque
Power Tolerance (for 1 minute) Resistance | Rotary Angle
1w 2ka 5% 750V A.C. | DOOOMaOr | 4604107 ) 100g-cm o
more -0 less
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6-9 Noise réduction techniques

Noises are classified into external noises which enter the servo amplifier and cause it to malfunction
and those radiated by the servo amplifier which cause peripheral devices to malfunction. The servo
amplifier is designed to resist noises. However, since it is an electronic device which uses small
signals, it requires general noise reduction as mentioned below. And, since the output of the servo
amplifier is chopped by high carrier frequencies, the servo amplifier can be a source of noise. If
peripheral devices malfunction due to noises produced by the servo amplifier, noise preventive
measures must be provided. The measures will vary slightly according to the route of noise
transmission. ‘

1) General reduction techniques v
* Avoid laying power lines (input and output cables) and signal cables side by side or
bundling not bundle them together. Separate power lines from signal cables.

« Use shielded twisted-wire pair cables for connecting to a encoder and for control signal
transmission, and connect the shield to the SD terminal.

» Ground the servo motor, servo amplifier, etc. together at one point (no loops).

2) Reduction techniques for external noises that case the servo amplifier to malfunction ,
If there are noise sources (such as magnetic contactor, magnetic brake, and a large number of
relays) which make a large amount of noise near the servo amplifier and the servo amplifier
may malfunction, the following techniques are required.
« Provide surge absorbers on the noise sources to suppress noises.
« Attach data line filters to the signal cables.

» Ground the shields of the encoder connecting wire and the control signal cables with cable
clamp fittings.
3) Techniques for noises radiated by the servo amplifier that case peripheral devices malfunction

Noises which the servo amplifier produces are classified into those which are radiated from the
cables connected to the servo amplifier body and the servo amplifier main circuits (input and
output circuits), those which are induced electromagnetically or statically by the signal cables
of the peripheral devices which are located close to the main circuit wires, and those which are
transmitted through the power supply cables.
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Y

Telephone

TN

Instrument|

3

8

H
’j@,

Servo 1

Q&milier 1
:1':

~=-.6)]

-

;m

Noise transmission
route

Countermeasures

1) 2) 3

When measuring instruments, receivers, sensors, etc. which handle weak signals and may malfunction
due to noise and/or their signal cables are installed on a panel together with a servo amplifier or close to
a servo amplifier, such devices may malfunction due to noise transmitted through the air. The following
techniques are required.

(1) Provide maximum clearance between the devices which are liable to be influenced by noise and
servo amplifier.

Provide maximum clearance between the signal cables which are liable to be influenced by noise
and the 1/O cables of the servo amplifier.

Avoid laying power lines (/O cables of the servo amplifier) and signal cables side by side or
bundling them together.

(4)  Insert a line noise filter on the I/O cables or a radio frequency noise filter on the input line.
(5) Use shielded wires for the signal and power cables or put cables in separate metal conduits.

@
3

4) 5) 9)

When the power lines and the signal cables are laid side by side or bundled together, magnetic
induction noise and static induction noise may be transmitted through the signal cables and malfunction
may occur. The following are required.

(1) Provide maximum clearance between the devices which are liable to be influenced by noise and
servo amplifier.

Provide maximum clearance between the signal cables which are liable to be influenced by noise
and the 1/O cables of the servo amplifier.

Avoid laying power lines (I/O cables of the servo amplifier) and signal cables side by side or
bundling them together.

(4) Use shielded wires for signal and power cables or put-the cables in separate metal conduits.

@
®

When the power supply of peripheral devices is connected to the power supply of the servo amplifier

.| system, noises produced by the servo amplifier may be transmitted backward through the power supply

cable and the devices may malfunction. The following techniques are required.

(1) Insert a radio frequency noise filter (FR-BIF) on the power cables (/O cables) of the setvo
amplifier.

(2) Insert a radio frequency noise filter (FR-BLF, FR-BSFO1) on the power cables of the servo -

amplifier.

8)

When the cables of peripheral devices are connected to the servo amplifier to make a closed loop
circuit, leakage current will flow through the grounding wire of the servo amplifier to the peripheral
devices and malfunction may occur. In that case, malfunction may be prevented by disconnecting the
grounding wire of the peripheral device.
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(1) Data line filter »
Noise can be prevented by installing a data line filter onto the pulse output cable of the pulse train
command unit (AD71, etc.) or the servo motor encoder cable. Use the following data line filter or
equivalent. '

Ex: Data line filter: ZCAT3035-1330 [Made by TDK]
ESD-SR-25 [Made by Tokin]

Note: Contact the manufacturer for details of -
dimensions and type names. Unit: mm

Impedance specifications (ZCAT3035-1330) ! 39+ 1 {

341
Impedance () f“‘““‘—“‘{

1 ) = e e e e
10 to 100MHz 100 to 500MHz o / -
TDK: +
80 150 0 k=] b >

-/ K
Note: The above impedance value includes - "
the impedance of the cable (measured Product Lot number
value) and is not a guaranteed value. '

$30+1

Outside dimensions drawing (ZCAT3035-1330)

(2) Surge suppressor
The recommended surge suppressor for installation an AC relay, AC valve, AC magnetic brake or
the like in the vicinity of the amplifier is shown below. Use this product or equivalent.

oL
(ms)
—— ®
e Relay
O
Surge suppressor
—0 O0—Q_0O /‘/ “ Surge suppressor
Surge suppressor \—" This distance should be short

(within 20cm).

(Ex.) 972A-2003 504 11 (Made by Matsuo Electric Co., Ltd. — 200VAC rating)

, Outer dimensions diagram [Unit: mm]
Rated - ; Red vinyl cord
Test Voltage Blue vinyl cord
Current C(uF) R(Q) AC(V) "Vinyl sheath 18+ 1.5
AC(V) o
Across T-C 1
200 05 S00W) 14000 (1 to 55) I 5 l 3
- | l"*! [ il
10 + 3100 less 100rless10 £ 3
T 5t | 04
48+ 15 315+ 1
200 or more 200 or more
Maximum voltage: Not less than 4 times the drive voltage ~ l
of the relay or the like ‘ o {(RA)
Maximum current: Not less than twice the drive voltage of <€
the relay or the like Diode
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(38) Cable clamp fitting (AERSBAN- [0 SET)

The shield wire earth plate normally only needs to be connected to the connector's SD terminal.
However, the effect can be increased by directly connecting the wire to an earth plate as shown.
below.

Install the earth plate near the servo amplifier for the encoder cable. Peel part of the cable sheath
to expose the shield, and insert that patt into the earth plate with the cable clamp. If the cable is
thin, clamp several cables in a bunch.

Please contact Mitsubishi when the cable clamp is required. The clamp comes as a set with the
earth plate.

i 1

Cable

Cable clamp Earth plate

Shield

Clamp section diagram
+ Outer dimensions diagram [Unit: mm)]

Earth plate Cable clamp

C ., 35 %:3 o'.
- [s]
24 %5

m[ —— t ! ~trr ‘ MAX. L 10)
. N

. »U nl | U_¢f Sig [

2-¢5hole ] ___ _"_‘?J 5 3
Installation hole 5l |\ U_ﬂ .go
M4 screw * }

1) Always wire from the earth plate to the cabinet ground.
2) * Screw hole for wiring to cabinet ground.

Enclosed
A1 B | C lfitings L
AERSBAN-DSET | 100} 86 | 30 |Fitting A: 2pcs. ClampA | 70
AERSBAN-ESET | 70 | 56 | — |FittingB:pc. ClampB | 45
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(4) Line noise filter (FR-BLF, FR-BSFO01)

Thesefilters are effective in suppressing noises radiated from the power supply side and the output
side of the servo amplifier and also in suppressing high-frequency leakage current (zero-phase

current) especially within 0.5MHz to 5MHz band.

Connection chart

Outside dimensions drawing (Unit: mm)

»  Wind the wires connected to a three-phase power
supply on equal number of times in the same
direction, and insert the filter to the power supply
side and the output side of the servo ampilifier.

The effect of the filter on the power supply side
becomes higher as the number of winds becomes
larger. The number of tums is generally four. On the

output side, the number of tums must be four or less.

Note 1: Do not wind the grounding wire together
with the three-phase power wires. The filter
effect will decrease. Use caution when a
four-core cable is used. Use a separate
wire for grounding.

Note 2: If the wires are too thick to be wound, use
two filters or more and the number of tums
should be as mentioned above.

Example 1

NFB ﬂ Servo amplifier

Power . /IL § R

supply e = S

Line noise T
filter
(Number of turns: 4)

Example 2 )

NEB . Servo amplifier

Power I s 1 R

supply ,L ¢ I N

Line noise I T
filter (<)

Two filters are used
(Total number of turns: 4)

FR-BLF (for MR-J350(] an higher)

FR-BSFO1 (for MR-J200] and ower)

“*L & i ¥

7 /
130
—%—
)
3 8 ,
) =i C Il
“‘r—l | 160 ! l
) } 180. {

110
95

2-45

wid_1
(A&}

.
T

(5) Radio noise filter (FR-BIF)...exclusively for the input side
This filter is effective in suppressing noises radiated from the power supply side of the servo
amplifier especially in 10MHz and lower radio frequency band. Exclusively for the input side and
applicable to all types of servo amplifiers.

Connection chart

Outside dimensions drawing (Unit: mm)

Make the connecting cables as short as possible.
Grounding is always required. (Class 3 or higher)
Servo amplifier

Radio noise
fiter FR-BIF

About 300

While

aaa helhue G"h*"" h Leakage current: 4mA
1
__g_.{ $5 hole

rah-n iR
B

44
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6. Methods for Using the Auxiliary Equipment and Options

6-10 Selection of power supply and surge absorber for electromagnetic brake

The following are available for servo motor with electromagnetic brakes.

(1) Power supply

This unit is used when the exciting power (24VDC) for the electromagnetic brake is abtained form
a 200VAC source. Use the following power supply or equivalent.

(Ex.) ZKF-W1 type power supply unit

/

3- ¢ 6 (ZKF-30Wh)
4- ¢ 6 (ZKF-50Wh) installation hole

c

3

PR N S i
L ) TR: Transformer
5 y — G RF: Rectifier
5 2- ¢ S (Wiring hole) R : Protective resistor or barrister
C : Exciter coil for brake
S : Switch
Outer dimensions of the ZKF-W+ type power supply unit [mm
Power | Output | Output ' Weight
Model voltage | voitage | current| A B c D E F G | H S (kg)
AC(V) {DC(V) | (A '
ZKF-30W1 |, 04 09 | 104 | 170 | 110 | 76 | 140 | 50 | 30 | 15 | 22 2.6
ZKF-50W; 1.8 135 | 225 | 130 | 95 | 165 [ 50 | 45 | 30 | 28 3.8
(2) Surge absorber External dimensions [mm]
- When wiring the electromagnetic brake, al- 135 4.7+1.0
ways use a surge absorber. Use the following l |
surge absorber or equivalent. Connect across P i
the brake terminals in the servo motor termi- - do ng’;’

nal box. Insulate the wiring as shown in the

diagram.

& Crimp terminal
'] for M4 screw

ERZ-C10DK221
— Maximum Rating Maximum Static Capacity \;aart:;:o?‘:::ag)e
Permissible circuit Surge Energy Raged | Limit Voltage | (Reference value) ‘? mA 9
voltage immunity | immunity power !
AC (Vrms) DC(V) (A) ) W) (A) \4) (pF) ™
140 180 S00time 5 0.4 25 | 360 300 220 (198 to 242)
(Note)

Note: 1 time=8x20usec

(Ex.) « ERZ-C10DK221(Made by
Matsushita Electric)

+ TNR-12G21K (Marcon Electronics)

6-25
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6-11

Leakage current breaker

High-frequency chopper current controlied by pulse width modulation flows in the AC servo circuit.
Leakage current containing the harmonic contents is larger than that of a motor which is run with a
commercial power supply. Leakage current during the low noise operation is larger than that during
the non-low noise operation.

Select a leakage breaker as mentioned below, and ground the servo amplifier, servo motor, etc.
securely. Make the input and output cables as short as possible, and also, make the grounding wire
as long as possible (about 30cm) to minimize leak currents.

Selection
The amount of leakage current varies according to the cable and wire length, servo motor capacity
and low noise/non-low noise operation. Select a leakage current breaker as mentioned below.

« Leakage current on the electric channel from the leakage current breaker to the input
terminal of the servo amplifier: Ig1 (mA)
(Obtain from Table 6-1.)

» Leakage current on the electric channel from .,
5.5mm® x 5m

the output terminal of the servo amplifier to the 5.5mm? x 30m
motor: g2 (mA) Ny | Noise filter
(Obtain from Tables-1) - L. : :
» Leakage current when a filter is connected to _ 5™ ¢ Servo
the input side: Ign (MA) amplifier
(4mA per one FR-BIF) L _L_ 1
+ Leakage current of the servo amplifier: Iga (mA) ig1 Ign Iga o

(Obtain from Table 6-3.)

o Leakage current of the servo motor: Igm (mA)
(Obtain from Table 6-2.)

Rated sensitivity current > 10 x {lg1+ign+iga+K x (Ig2+lgm)}mA

K: Constant considering the harmonic contents
(varies according to the frequency characteristics of the leakage breaker)
Models provided with countermeasures against harmonics and surge
(equivalent to MITSUBISHI NV-SF or FF): K=1
General models (equivalent to MITSUBISHI NV-CA, CS or SS): K=3

Table 6-3
Leakage current of servo amplifier

Table 6-1 Table 6-2 —
Leakage current (ig1,1g2) when CV _ Leakage current of servo motor (Igm) Servo amplifier | Leakage :”"ent
cable is laid in a metal conduit Leakage current capacity (kW) (mA)
Cable size |Leakage current per 1 km Servo motor (mA) 011006 0.1
(mm?) (mA) HAME 0.7t0 35 0.15
HA-FE 0.03 or less
, 2 13 - Table 6-4
.35 17 w 1kW or less 0.1 Leakage cutrent breaker selection
55 33 2 | takto2kw 0.2 example
I Rated sensitivity
Sk, 3.5kW 03 Model current of leakage
breaker
All servo amplifiers 15mA

6-26

Note: The above value assumes that
the wiring distance is 5m.
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IR
6-12 External power for interface davices
(1) Specifications
Use the following external power supply or equivalent.
Input voltage Output voltage | Variable voltage | Maximum output
Maker Model V) ) range (V) current (A)
TDK FAW24-1R1 85 to 264 24 21.6to 26.4 1.1
. 70to 143
Nemic Lambda SR20-24-110 (170 to 265) 24 21.6t026.4 0.9
Note: The SR20-24-110 does not allow the input power to be selected.
(2) Outer dimensions (for SR20-24-110) (unit :mm)
14 €
- M4

I Terminal cover v[.g@&‘s X
Ll/ [ {(c)]
i RIS
<« R = =
q Sl =[]
+
ol © 19} 1ac)l [ QO :'E[
N aafl]()
- Buw %;) =@=
l; ----- m
iNPul + 1Y) 0
[ < BUE l 3 O';
.64 ®_ )‘,
C —jl ~|
(Left side) +1
4 170! X 38
I (Front)
2-M3 for installation
(depth: 6m/m MAX) \1|
MAX : =12
4 Y]
[ )
| == . 4
(54) 305 3 |
(Unit: mm) (Bottom)
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7. Setting

7-1 List of control variables

The following symbols and variables are used for selecting the correct servo.

Speed reduced when n>1,
Speed increased when n<1

Ta . Acceleration torque [N-m] | Pt
Td . Deceleration torque [N-m]
TMa Servo motor torque necessary for f
acceleration [N-m]
Tmd Servo motor torque necessary for fo
deceleration [N-m]
TLH Torque applied when the servo Tpsa
motor is stopping [N-m]
TL Load torque converted into
equivalent value on servo motor Tpsd
shaft [N-m]
Twm Load torque converted into
equivalent value on servo motor Kp
shaft during stopping [N-m] | Tp
Tu Unbalance torque [N-m]
TF Load friction torque [N-m] | Kv
TLo Load torque on load shaft IN-m] | Tv
Tims Continuous effective load torque
converted into equivalent value on At
servo motor shaft {N-m]
JL Load inertia converted into servo At
motor shaft [kg-cm?]
JLo Load inertia on load shaft [kg~cm2] ¢
M Motor's rotor inertia [kg-cm?] | P
N Motor speed [r/min]
{No Motor speed during fast feed  [r/min] |18
Nio Load shaft speed during fast
feed ‘ [r/min] |to
v Motion part speed [mm/min] | tc
Vo Motion part speed during fast
feed [mm/min] | t¢
Ps Ball screw lead [mm] | A
Z4 No. of gear teeth on servo motor shaft | €
Z2 No. of gear teeth on load gear A
n Gear ratio
e
e Z AS
Z4

No. of feedback pulses in positioning
servo [pulse/rev]
Input pulse frequency in positioning
servo lpps]
Input pulse frequency during fast
feed in positioning servo [pps]

" Acceleration time constant of

frequency command in positioning
servo [sec]
Deceleration time constant of pulse
frequency command in positioning
servo [sec]
Position loop gain [sec‘1]
Position loop time constant
(Tp=1/Kp) [sec]
Speed loop gain [sec’1]
Speed loop time constant (Tv=1/Kv)
' [sec]
Movement amount per feedback
pulse in positioning servo [mm/pulse]
Movement amount per command
pulse in positioning servo [mm/pulse]
Movement amount [mm]
Number of input command pulses in
positioning servo [pulse]
Stop settling time in positioning

servo [sec]
Positioning time [sec]
Time of constant rpm of servo motor

in 1 cycle [sec]
Stopping time in 1 cycle [sec]
Positioning accuracy [mm]

No. of droop pulses [pulse]
Load shaft rotation angle per pulse in
positioning servo  ~ [degree/pulse]
Euler constant = 2.71828
Movement amount per servo motor
revolution

[mm]

7-1




7. Setting

7-2 Position resolution and parameter setting

The position resolution (movement amount per feedback pulse a¢) is determined from the movement
amount per servo motor revolution AS and number of detector feedback pulses Pf. The following
equation shows this.

A¢ :movement amount per pulse [mm]
AS :movement amount per servo motor revolution [mm]
Pt : number of feedback pulses [pulse/rev]

The value for At is related to the equation (7-1) and the value in the control system is fixed when
the drive system and encoder are determined. However, the movement amount per command pulse
can be set with parameters.

Command '

pulse train > CMX ggxna-

fo CDV | 1 lcounter

% |
e

Parameter setting 4._@
{Refer to
section 7-3). v Pf = 4000 pulse/rev s 1000 pulse/rev

As shown above, the command pulse is multiplied by CMX/CDV to become the position control
pulse. Therefore the movement amount per command pulse, A¢,, is expressed with the following

equation.
_4s , | CMX CMX -
st [ DX [ D] 72

Using the above relation, the movement amount for command pulse can be set to a number without
fraction.
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Setting example
Obtain the parameter value for Al = 0.01 {mm] in the drive system with a ball screw lead
Pg = 10 [mm], reduction ratio 1/n = 1. '
The MR-FE encoder feedback pulse is Pf = 4000 [pulse/rev].
AS =10 [mm] so with equation (7-2), the following is obtained.

CMX| _ Pt 4000 _
[CDV} = Af,x AS =0.01x 10 =4

Therefore, the parameters are set as CMX=4 and CDV=1.

Relationship of position resolution Atand total accuracy

Total accuracy (machine’s positionihg accuracy) is the sum of the electrical difference and mechani-

cal difference. Therefore, the electrical system difference is normally set so that it does not influence
overall difference.

Refer to the equation below as a guideline.
1 1 '
A0<{5 to 10:’an.

. Here: Ae: positioning accuracy [mm]
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7-3 Servo motor speed and command pulse frequency

The servo motor is commanded to run at a speed where the command pulse and feedback pulse
are equivalent. Therefore, the command pulse frequency and feedback pulse frequency are
equivalent, so the relation including the parameter command pulse multiplication (CMX, CDV) set
value is shown below.

CXM No
fo x DV = 4000 x BO T Trtrrrtrrereteeeeeeseeseiiiiiiiiinn (7-4)
Here: fo : command pulse frequency [pps]
CMX : command pulse multiplication numerator
CDV : command pulse multiplication denominator
No : servo motor speed [r/min]

Use the above equation to obtain the command pulse multiplication and command pulse frequency
for rotating the servo motor at No.

Setting example 1
Setting example for command pulse multiplication (CMX, CDV) when using AD71.
Obtain the command pulse multiplication to operate the servo motor at 3000 [r/min] with an
input pulse train frequency of 200 [kpps].
With equation (7-4):

No 1 _,000,3000 1 .

60 “ fo 60 " 200 x 10°

[CMX

CDV} 4000 x

Therefore, the parameter and set to CMX=1 and CDV=1.

Setting example 2
Obtain the command pulse frequency that sets the servo motor speed No to 3000 [r/min]. Here,
the command pulse multiplication is CMX/CDV = 1.
With equation (7-4):

N
Mo VD _ 4000 x 3220 1 =200 x 10° [pps] = 200[kpps]

fo = 4000 x &5 X Smx 60

When using HA-FE at 4000r/min, the input pulse is limited to 200kpps, so the electronic gear
ratio is set to that below. '

4000 _ 1 _4
60 "~ 200x 10° 3

CMX
[CDV} = 4000 x

Therefore, the parameter are set to CMX=4 and CDV=3.
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7-4 Stopping characteristics of the servo motor

(1) Droop pulses (¢) (DEVIATION)
When operating the servo with a pulse train command, the encoder feedback pulses are delayed
during acceleration. The difference between the command pulses-and feedback pulses are called
droop pulses. The droop pulses are accumulated in the servo amplifier's deviation counter. The
following equation defines the relationship between the command frequency(fo), the position loop
gain(Kp), and the number of droop pulses(e).

£ =

In the MELSERVO-J, Kp can be adjusted from 5 to 100 [sec‘1]. It is set to Kp=25 [sec‘1] at the factory.
Here, if the command pulse frequency is 200 [kpps], the droop pulses will be the following, according
to the above equation (7-5).

3
£ = —29——0;510—. = 8000 [pulse]

Droop pulses

Command /
=
3 2 -
[ 3
g 8. AN
5 3 \
g€ §¢ | Motor speed |
£ Eo |
£ 3 !
) o |
s 88 } | \
@ 0 ! { N Time
. i
[r/min] [pps] T Toed 0.04 sec
il . i Stop settling time

ts = 3 x 0.04
=0.12 sec

(2) Stop settling time (ts) during linear deceleration
The servo amplifier during operation has droop pulses, so a stop settling time (ts) is required from
the time the command reaches 0 to when the servo motor stops. The command positioning time
and machine positioning time will differ.
Set the operation pattern while taking the stop settling time into consideration.
The ts value can be obtained from the next equation.

ts=3xTp=3x %}; [seC] oo e (7-6)

* When the factory default setting Kp=25 [sec"] is used, ts = 0.12 [sec]. Refer to above diagram.

(Note) The stop setiling time (ts) indicates the time required for the servo motor to stop in the
necessary position accuracy range. This does not always mean that the servo motor has
stopped completely. Thus, at high cycle rates, a larger value than the value obtained in the
equation (7- 6) must be considered when there is no allowance in the positioning accuracy
for the movement amount per pulse (A9). _
The ts will differ depending on the moving part conditions. If the load friction torque is
especially large, the movement may be unstable near the stopping position.

7-5
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7-5 Servo motor selection

To select a servo motor, the load torque and inertia must first be calculated. Next, a motor is selected
according to these initial calculations. Then, the load of the motor is included in further calculations
to determine if the initial motor selected will provide the necessary performance.

(1) Initial selection of servo motor capacity

When the load torque (Ti) and load inertia (JL) have been calculated. Select a servo motor using
motor rated torque > Ti, servo motor inertia Ju > JI/3 as a guideline. Find the torque for
acceleration/deceleration, and the continuous effective load torque following the steps in (2) and
then verify the selection.
For frequent positioning, the Ji value should be as small as possible. If positioning is infrequent,
the Ji value can be slightly larger than the above conditions.

(2) Acceleration/deceleration torque

The equation for obtaining the acceleration/deceleration torque with the following pattern is shown.

pulse

Motor speed N

[r/min]

Deceleration Acceleration 7 Command

torque

P

frequency f

{Z]
—

torque

pd
=3
©

Ta

T

0

Command
% N
/4 Motor speed N\
7o AN
T AN
l Tpsa ' Tpsd Time

* Acceleration torque

T ___(JL+JM)><NOX

1

9.55x 10  Tpsa
» Deceleration torque
Td_(J|_+JM)><N0 1
9.55x 10 Tpsd

........................
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(3) Torque required for operation

The highest torque is applied to the servo motor during acceleration. If the torque required for the
servo motor during acceleration obtained in the following equation exceeds the maximum servo
motor torque, acceleration will not be possible in the commanded time. Confirm that the calculated
value is lower than the motor's maximum servo motor torque. Normally, a friction load is applied
during deceleration, so only the acceleration torque needs to be considered.

Q
k7]
5 o. Command Ti=TMa=Ta+TL oo, (7-9)
EZ g ) Nofo)---4 i To=TL ‘ (7-10)
c ‘. O\ E T T 1 =
g.]?, E g // Motor speed \
s §8 g /4 : ' \\ Ta=TMd=-Td+TL v (7-11)
[f/min] [ppsl ° Tpsa 'I ‘ Tpsd Time
% . T (Note)
v M T -/ 7T
2 ) 71 The regenerative status will be indicated if the
[*] . .
‘g T~ Ta} value obtained in the equation (7-11) is a nega-
0 .
9 T, \ [Time tive value.
B Tmap----~-Jd---
Ts
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(4) Continuous effective load torque

If the torque required for the servo motor changes with the time, the continuous effective load
torque obtained in the following equation must be lower than the servo motor's rated torque.
Always confirm this torque and check that the servo motor does not overheat when carrying out
frequent positioning. ‘

There may be a servo motor torque delay at acceleration or deceleration due to a delay in the
control system. But, to simplify the calculation, the calculation assumes that a constant accelera-
tion/deceleration torque is applied during Tpsa and Tpsd. The equation for the continuous effective
load torque for the following operation pattern is given below.

S

[o]

£EZ

g ® 1 !

o8 1 !

N a i :
{r/min) : 1

0 ! : 1 R .
' X \ : Time
1
5 S '
g ' ! '
] 1
S % TrmA Ta | !
39 . T ! JTH
Ta Tmd Time
Tpsa tc J TpsdJ t2
tf (1 cycle)
Thta X Tpga+ TE X1+ The x Togg+ T B x t0
Trms = = N e (7-12)
f

Note: TiLHinthe diagram shows the torque applied during stopping. A torque is applied to the servo
motor especially when stopping during vertical operations. During vertical drive, the
unbalanced torque Tu will be TLH.

7-8




7. Setting

7-6 Load torque equations

The main load torque equations are shown in Table 7-1.

Table 7-1 Load torque equations

Type Mechanism Equation
TL=———F-3—~><.—\[\§ SEXAS e (7-13)
2x 10%n 2x 10°mn
F: Shaft direction force of the machine in linear motion [N]
7: Drive system efficiency
|F in the above equation is obtained with the equation (7-19)
when moving a table, for example, as shown in the diagram. -

‘ " G {F=Fe+ (WX G+ FG) coermrcneececceenesssneenresenenssenen (7-14)
Linear 2o, Se—=LEEEL, Fc: Shaft direction force applied on moving part [N]
movement | Motor " | wj Fa: Tightening force of the table guide plate [N]

E:IH W : Total weight of the moving part [kg]
Z g :Acceleration of gravity [9.8m/sz]

1 : Friction coefficient

1.1
Th= X X TLO + TF e e e 7-15
To . n - m ( )
[ ] TLo: Load torque on the load shaft [N-m]
b TF : Load friction torque co nverted into equivalent value
Rotary on servo motor shaft [N-m]
movement Zt —e—t— 2z
Motor

During rising

TL=TU+TFuieeeeeeve e et eaneas (7-16)

During lowering

TL = =TUXNZ 4 TFeeeeeeeeeee et (7-17)

Tu: Unbalanced torque [N-m]
TF: Friction torque of the moving part [N-m]
(Wi-W2)xg V. (Wi-W2)xgxAS

Tu="—"———"—Sx[gl="—— . . 7-18

Vertical 3:%’::" 2 x 10%tn N 2x 10%mn ( )
erica X (W1+W AS
movement Tr= x (Wt nggx ............................................ (7-19)
2x10%mn

W1 : Load weight [kg]

W2 : Counter weight [kg]
: Drive part efficiency

w : Friction coefficient
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- 7-7 Load inertia equations

The main load inertia_ equations are shown in Table 7-2.
Table 7-2 Load inertia equations

Type Mechanism Equation
Rotary shaft is at _mxpxL w 3
eylinder center Juo _——P——S (D{-D%)= g DT =D&))o, (7-20)
JLO : Load inertia [kg-cm ]
oD p :Cylinder material density [kg-cm 3
D2 L :Cylinder length [cm]
, [ D1 : Cylinder outer diameter [cm]
: ' D2 : Cylinder inner diameter [cm]
L I W : Cylinder weight [kg]
‘ m L Reference data: material densng
Rotary shaft ¢ |5 Steel  :7.8x107 , lkg/om |
Cylinder Aluminum: 2.7 x 10™ ;kg/cm g
Copper :8.96x 107 [kg/cm
When rotary shaft and W 2 2
cylinder shaft are off Jlo= 8 X (DT8R ) e (7-21)
R
Rotary sl;aft LEJ
2 2
R Jo=Wx [ & Ry (7-22)
.3 by 3
Square a, b, R: Left diagram [cm]
block Cb
Rotary shaft
v
S =Wx[go=]=Wx [z ox e P=Wx[ 5= 12 .(7-23)
Object —V JL : Load inertia converted mto equnvalent value on servo
which Motor 1 motor shaft [kg-cm ]
moves ‘ Ll_l V : Speed of object moving linearly [mm/min]
linearly W N : Servo motor speed [r/min]
AS: Servo movement amount of object moving linearly per
motor one rotation [mm]
) o
o L= W X o T Pt (7-24)
. 6 2
bject that ‘ .
ics) riﬁﬁg wailth % JP: Pulley inertia [kg‘cmz]
pulley M°‘°’ D : Pulley diameter [cm]
U= J Nz o N3 o
L= 11+(J21+J2+JA)><[N ]+(J31+J3)x[[—\j—1—] .......... (7-25)
JA, JB :Load A, B mema [kg-cm ]
IC())zrgjverted 1 J11to J31 : Inertia [kg-cm ]
N N1to N3 : Speed of each shaft [r/min]
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7-8 Procedure for setting the mechanical origin |

To return the system to the origin with the MELSERVO-J, use a near-zero point dog or actuator.
The method and precautions for setting the mechanical origin are given below.

In the following origin return, an actuator and the zero pulse signal of a servo motor encoder are
used to set the mechanical origin.
When a general positioning module (e.g. AD71) is used, the sequence of events is as shown below.

Origin return speed V1 Deceleration started by

: actuator signal

Creep speed V2

\ A

\%4

Actuator signal

Zero pulse signal ON
[ U~ Considering the variations of the actuator signal,
adjust the actuator so that it turns off near the
center of the High of the zero pulse signal. See (2)
below.

-H—- Approx. 15ms

When determining the ON duration of the ac-
tuator, consider the deceleration time so that
the speed reaches the creep speed.

Clear signal

Fig. 7-1 Origin return using the actuator

(1) When determining the ON duration of the actuator, consider the delay time of the control and the
deceleration time so that the creep speed is attained. If the near-zero point dog turns OFF during
deceleration, precise origin return cannot be performed.

« Travel distance L1 in the chart can be obtained by the
‘ general formula given below. ... Formula (7-26)
Travel distance gained after o ON duration of the actuator Lb [mm] must be longer

detecting the near-zero point .
Origin return speed V1 90 unti the creep speed is than L1 obtained by formula (7-26). ... Formula (7-27)

reached. L1 1 1 Mg 2
L1_60V1Xt1+120V1Xtd{1—(V.1) ... (7-26)
Lo>L1 ... (7-27)
Creep speed V2
73
,_Deceleration time td where,
?Ont;d delay ————— ‘ V1, V2: as shown in the chart [mm/min]
e
met L_______] t1,td :same as above [sec]
ON duration of the L1 :same as above [mm]

actuator Lb  :same as above [mm]

(2) Set the end (OFF position) of the actuator signal at the middle of two ON positions (Lows) of the
zero pulse signal. If it is set near either ON position of the zero pulse signal, the positioning module
is liable to misdetect the zero pulse signal. In this case, a fault will occur, e.g. the origin will shift
by one revolution of the servo motor.

The zero pulse output position is shown on the 7-segment display of the servo amplifier.

(3) Setthe creep speed so that the machine is not shocked when the operation comes to a stop.
The operation instantly stops since a clear (CR) signal is given to the servo amplifier immediately
when a zero pulse signal is detected.
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7-9 Example of servo motor selection

Selection example 1

- — Speed of moving part during fast feed
Machine specifications Vo = 30000 mm/min
' Ve Movement amount per pulse A¢=0.005 mm
N [ 1 Movementamount =400 mm
; TTTTTTT qm Positioning time to = 1 secorless
Servo motor sl No. of f"eeds 40 times/min.
(Operation cycle ' tr=1.5sec.)
) Gear ratio 5:8 Gear ratio ' n = 8/5
Moving part weight W = 60 kg
Servo Drive part efficiency n=038
amplifier : Friction coefficient =02
Pulse train 11/ Ball screw lead Ps =16 mm
Ball screw diameter 200mm
FX-1GM Ball scTew length 500 mm
Gear diameter (motor shaft) 25 mm
Gear diameter (load shaft) 40 mm
Gear teeth width 10 mm

— System configuration —

(1) Selection of control parameter

a. Setting of electronic gears (pulse multiplication numerator, denominator)
The following relation is established between the multiplication setting and movement amount
per pulse Al.

(Ball screw lead) “ CMX ]
4000 x (Gear ratio) CDV

Al =

When the machine specification are sub-
stituted in the above equation:
CMX 4000 x 8/5

——C‘BV =0.00$X ——'1—6—“‘ =2

OK if the %é ratio is within 1/50 to 20.

b. Input pulse train frequency f. for fast feed

Vo 30000
60 xAl - 60 x0.005

fo = = 100000 pps

OK if fo is 200kpps or less
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(2) Servo motor speed

No = Vo x n = 3000 r/min
Ps
(8) Acceleration/deceleration time

]
Tpsa = Tpsd = to —_\7%6‘— ts = 0.05 sec.

* 1s: stop settling time. Here, this is assumed to be 0.15 sec

(4) Operation pattern

3000 | _ _ _

(r/min)

he]

QO

[}

& Time (sec.)
0.05 0.05 ts im :
Tpsa g

0.15
Tpsa
to 1.0 »

tr 1.5

(5) Load torque (converted into equivalent value on motor shaft)

Movement amount per motor revolution

AS=PB><—%- - 10 mm

_ bxWxgxaS ‘
To= s =023N m

For conventional system of units

T = —”%V(% = 2.4 kgf-cm

(6) Load inertia (converted into equivalent value on servo motor shaft)
Moving part

L = W] SO?C 2 = 1.52 kg-cm?

7-13:
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Ball screw

nxpxLl
32

* p = 7.8 x 103 kg/cm? (iron)

Jiz = « D¥ x| —l— P = 0.24 kg-cm?

Gear (servo motor shatt)

Ju = —n—x—s% x D* = 0.03 kg-cm?

Gear (load shatft)

TxpxL

.1
A —PR= .
35 x D4 x [ = ]2 =0.08 kg-cm?

Ju =

Full load inertia (converted into equivalent value on motor shaft)
Ju=Jdu + Jiz + Jus + Jue = 1.9 kg-cm?

For conventional system of units

GD? =4 x J = 7.6 kgf-cm?

(7) Temporary selection of servo motor

Selection conditions

Select HA-FE23 (200W) with:
1) Load torque < motor rated torque
2) Load inertia < 10 x motor inertia

(8) Acceleration/deceleration torque
Torque required for servo motor during acceleration

_{(Ju + Jum) x No
- 9.55x 104 x Tpsa

TMa +Tu=17Nm

For conventional system of units

GD? + GD&) x No

_
e = e O X Toe

+ TL =172 kgf-cm

Torque required for servo motor during deceleration

{(JL + JIm) X No

THd = = 5 E5 2 10% x Tous

+Te=-12Nm

For conventional system of units

(GDE+GD%)x No
37500 x Tpsd

Tuma = - +TL = -12.4 kgf-cm
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The torque required for the motor during acceleration/deceleration must
be lower than the servo motor maximum torque.

(9) Continuous effective load torque

2 2 2
Trme =‘/TM3 x Tpsa + TF o ThoxTos g 41\
f

For conventional system of units

4.2 kgf-cm

The continuous effective load torque must be lower than
the servo motor rated torque.

(10) Torque pattern

Y
1.7 /- - /S
(N-m) / : v 7
/ . » /
° .
3
g 0.23 - e
o
[
Time (sec.)
0.05 0.75 0.05
e - +{s—s1 0.15
1.2 fram i o e e e
1.5

(11) Selection results

Servo motor HA-FE23 and servo amplifier MR-J20A are selected with the above conditions. 7
~a. Parameter setting value
Motor series and type (MTY) 23
Servo loop type (STY) 0000
Command pulse multiplication numerator ~ (CMX) 2
Command pulse multiplication denominator (CDV) 1

b. During fast feed

o Motorspeed ..........ooooeevvvcveernnn. No = 3000 r/min
 Input pulse train frequency .......... fo = 100 kpps

¢. Acceleration/deceleration time constant

Tosa = Tesa = 0.05 sec
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Selection example 2

Machine specifications

[+3]
ied
=)
O]
AD71
W2 *
Servo amplifier Wi
Servo
PLG| B motor
n=40

Chain

:| y% Pc
[ 'Counterweight

W
L

Number of teeth
of sprocket: Z

— System configuration —

Gear ratio n=40

Chain pitch P. =25.4 (RS80) [mm]
Number of teeth of sprocket Z =45

Fast feed speed - Vo =55000 [mm/min]
Head mass W1 =400 [kg]
Workpiece mass W: = 50 [kg]
Counterweight mass ' W3 = 350 [kg]

Chain mass Wa =10 [kg]
Reduction gear inertia Jr = 12 [kg-cm?]
moment

(converted into equivalent
value on the servo motor shaft)
Sprocket inertia moment Js = 10000 [kg-cm?]

Feed amount per one ¢ =700 [mm]

time of positioning '

Positioning time to = 1.2 [sec]

Number of times of fs = 10 x 2 [times/min]
positioning

Positioning accuracy Ae=0.1[mm]

Driving unit efficiency n=07

Frictional coefficient n=0.1

Feed amount per pulse Ao =0.01 [mm/pulse]

(1) Parameter settings

(a) Servo amplifier electronic gear setting

omMx) _ _Pf . _ 1600 Setting | CMX = 1600
CDX |~ AS = 1143 9 lcpv=1143
(b) Command module AD71 setting
Motor speed during fast feed
Vo 55000 . .
N1= 35 = 254 xas@o = 1925 [/min]
When the unit of feed of AD71 is PULSE
« Positioning speed (positioning data No. 2)
Vo 1 55000 1 .
fo= ‘A—QO X E(-)- = —OB'T— X ’é'a = 91667 [pps] Setting 9167
(= 91.667 [kpps))
« Positioning address (positioning data No. 3)
¢ 700 .
P= A0 =001 - 70000 [pulse] Setting
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When the unit of feed of AD71 is mm
« Travel amount per pulse (parameter No. 2)

At, =0.01 [mm] : Setting
« Positioning speed (positioning data No. 2)
Vo = 55000 [mm/min] Setting
« Positioning address (positioning data No. 3) .
¢ =700 x 10° [um] : Setting

(2) Calculation of load torque
Obtain the load torque from formulas (7-16) to (7-19) given in Section 7-6.

(@) When moving up
From formulas (7-16), (7-18) and (7-19), the following is obtained.

Tu=Tu+Te _
__(Wi+W2—Ws).g-AS . w(Wi+ Wz + Ws + Wa)-g- AS
B 2 x10%rn . 2 x10%mn
25.4x 45 ' 25.4x 45
_ (400 + 50 - 350) x 9.8 x 40 N 0.1 x (400 + 50 — 350 + 10) x 9.8 x 40
B 2x10°tx 0.7 2x10% x 0.7
=64 +52
=11.6 [N-m]

(b) When mbving down
From formulas (7-17), (7-18) and (7-19), the following is obtained.

To=-Tum?+Tr=-3.1+52=2.1[N-m]

(8) Calculation of load inertia

(a) Inertia of movable object
Use formula (7-23) in Section 7-7 as follows.

o Jur= (Wi +Wa + Ws + We) x -24% ?

=(400+50+350+10)x(—2££§>%%—5—/i9

)2= 168 [kg-cm?]

(b) Inertia moment of the sprocket converted to the equivalent value on the servo motor shaft

Jio = Js x (—1-)2
n
= 10000 x (%)2 = 6.25 [kgAcm?]

(c) Load inertia converted to the equivalent value on all servo motor shafts v
This is obtained as the sum of (a) and (b) mentioned above and the reduction gear inertia.

Ju=Ju +Jiz + Jr
=168 + 6.25 + 12 = 186.25 [kg-cm?]
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4)

(6)

Provisional selection of servo motor , ;
Considering the load values obtained in (2) and (3) above, provisionally select the HA-SE352 (with
electromagnetic brake) (rated torque Tw = 16.7 [N-m] and the servo motor inertia Ju = 131 [kg-cm?].

Calculation of the operation pattern
Since the operation is performed as up and down movements, the motor speed and torque patterns
will be as shown below.

foNo} - ---

7
Tpsa Tpsd ts . 8 Time t

Input pulse frequency f
Servo motor speed N
\

L~

[pps][r/min} = tf=23sec

TMat

TMazb m e d = - = = UG U

Tu b~ -

0 -
Te Fr------ U DO Time t

TMmdi | - =~ ==~ -
Tl e e e e -

Servo motor torque [N-m]

Calculate the acceleration and deceleration times required for positioning performed under the
conditions of to = 1.2 (sec) or less and ¢ = 700 (mm), shown in the figure above, as given below.
To increase the stopping accuracy, determine ts as follows.

ts=5xTe
=5x0.04 =0.2 [sec]

Calculate as follows.

¢
Trsa =to - ts — Vo X 60
700 ]
=12-02- EE000 X 60 = 0.24 [set]

Calculation of the acceleration and deceleration torque
Since Tesa = Tesa = 0.24 (sec) is substantially larger than T, = 0.04 (sec), calculate the acceleration
and deceleration torque using simplified formula (7-7).

(Ju + Js + Jm) X No 1 Note: JB is the brake inertia moment of
Ta=Ta= 9EEx 10° X Toos the motor with brake.
_ (186 +5+131) x 1925 i
= 955 10° X 024 =270MNml

The servo motor torque values required during acceleration and deceleration are as follows.

When moving up When moving down
Tmat = Ta+ Tu + Tr = 38.6 [N-m] Tmaz = Ta - Tun? + Tr =29.1 [N-m]
Tu=Tu+Tr=11.6 [N-m] Tz =-Tun? + TFr=2.1 [N-m]
Tmat =-Ta + Tu+ Tr =-15.4 [N-m]  Twaz=-Ta- Tun? + Te=-24.9 [N-m]
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@)

When stopping
Unbalance torque Tu = 6.4 [N-m]

The maximum torque values Twma and Tma provisionally set with HA-SE352 are 50.1
[N-m] or less, which are allowable.

Since the maximum torque of the HA-SE352 selected provisionally is 50.1 [N-m] or
less, both Tva and Tma are acceptable.

Calculation of continuous effective load torque

Confirm that the continuous effective load torque obtained from formula (7-12) using the operation
pattern and required servo motor torque obtained in (2), (5) and (6) above is not larger than the
servo motor's rated torque.

J 38.62x 0.24 + 11.62x 0.52 + (~15.4)2x 0.24 + 6.42x 2x 2 +29.12x 0.24 + 2.12x 052 + (-24.9)2x 0.24
Trms =
3x2
=12.9 [N-m]

This is less than the rated torque, 16.7 [N-m), of provisionally selected motor HA-SE352
and is therefore acceptable.

Necessity of regeherative option

Inertiaratio m= -@'612“31& =1.45 Note: Magnetic brake must be added to the load.

Number of times of positioning fs = 10 x 2 [times/min]

If a regenerative option is added externally, allowable brake duty is calculated as given in Section
9-4 as follows.

67 67
m+1 145 +1

And, this satisfies the specification value (20 times/min).

Tolerable duty = = 27.3 [times/min]

Regenerative option: Necessary

Note: If the brake duty on the machine side is not satisfactory even if a regenerative option is used,
refer to Section 9-4 and calculate the regenerative energy and the allowable frequency.

(Example)

Calculate the regenerative energy by using the formula in Sectlon 9-4 and required servo motor
torque in respective operation section. The total of the regenerative energy is given in the table
below.

Ogee(:'taig:n Required se[r'tl/f)mTotor torque Energy E.[J] Driving/Regenerative

1) 38.6 934 Driving
@) 11.6 1216 Driving
3) -15.4 -372 Regenerative

4), (8) 6.4 0 (regenerative energy) Driving
(5) 29.1 704 : Driving
(6) 21 220 Driving
¥)] -24.9 -602 Regenerative
Total E of © energies at (1) to (8) -974 ~
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Regenerative power P: is calculated as follows by using the total E of O energies, mentioned
above, which is the total regenerative energy in one cycle (t = 6 [sec]).
E. _ 8332

P,=T= 5 =138 [W] (Pr

_nxEs—Ea-Ec ~ 9x974-7x48-40
- tr - 6 )

The values shown above are larger than the values of the brake built in the servo amplifier given
in a table in Section 9-4 and smaller than the values of the regenerative option.

Judging from the above, the operation is possible when a regenerative option is used.

(9) Motor's magnetic brake

Select a motor equipped with a magnetic brake to prevent object from falling at power
failures or when the power is switched OFF.

Result of selection

+ Servo motor HA-SE352B
(with magnetic brake)
o Servo amplifier MR-J350A
» Regenerative option- ' MR-RB30
o Parameter settings
Servo loop type (STY) 0100
Command pulse multiplication numerator (CMX) 1600
Command pulse multiplication denominator (CDV) 1143
+ Servo motor speed in fast feed No = 1925 [r/min]
« Acceleration/deceleration time constant Trsa = Tesd = 0.24 [sec]
« Motor torque required during Twva = 38.6 [N-m]
acceleration (maximum)
« Servo motor torque required during Twma =-24.0n-M)]
deceleration (maximum)
e Continuous effective load torque Trms = 12.9 [N-m]

Calculation with customary units system

Specifications of the machine

- Calculations with the Sl units system are the same as those with customary units system except
the following items.

ltem Conversion formula [unit]
Reduction gear GD? | GD# =4 x Jr = 48 [kgf-cm?]
Sprocket GD? | GD§ =4 x Js = 40000 [kgf-cm?]

Note: The same value applies to weight and mass.

(1) Parameter settings .... Same as in the Sl units system.
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(2) Calculation of load torque

{a) When moving up

To=Tu+Te
(Wi + W2 - Wa) x AS + w(W1 + W2 + Ws + Wa) X AS
B 207 20mn
25.4 x 45 25.4 x 45
_ (400 + 50 - 350) x 40 + 0.1 x (400 + 50 — 350 + 10) x 40 '
- 20 x 0.7 20 x 0.7
=6.50 + 5.26 '

=117.6 [kgf-cm]

(b) When moving down

To=-Tuxn? + Te =-31.9 + 52.6 = 20.7 [kgf-cm]

(8) Calculation of GD?

(a) GD? of movable object

25.4 x 45/40

GD 2 =4 x (400 + 50 + 350 + 10) x ( 20m ]2 =670 [kgf-cm?]

(b) GD? of the sprocket converted to the equivalent value on the servo motor shaft

GD% =GD% x (%Jz = 40000 x (%}2 =25 [kgf-cm?]

(c) GD? of the sprocket converted to the equivalent value on all servo motor shafts

GD?=GD?% +GD#% +GD& =670 + 25 + 48 = 743 [kgf-cm?]

(4) Provisional selection of servo motor
Torque and GD? values of the standard specification (Section 10-2) are given also in customary
units system. Refer to those values and provisionally select the motor capacity. The result of
provisional selection is the same as that with the Sl units system.

(6) Calculation of the operation pattern .... Same as that with the Sl units system.

(6) Calculation of the acceleration and deceleration torque

T.-T,- {GDE+GD3+GD} )xNo _ (743 +17 +525) x 1925
T 37500 x Tesa - 37500 x 0.24

275 [kgf-cm]

The motor torque values required during acceleration and deceleration are as follows.

When moving up When moving down
Tuat = Ta + Tu + Tr = 392.6 [kgf-cm] Tmaz = Ta - Tun? + Tr = 295.7 [kgf-cm]
Tur=Tu + Tr = 117.6 [kgf-cm) Tz =-Tun? + Tr=20.7 [kgf-cm]
Tmat = -To + Tu + Tr = -157.4 [kgf-cm] Twmdz = -Ta - Tun? + Te=-254.3 [kgf-cm]
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When stopping
Unbalance torque Tu = 65.0 [kgf-cm]

Since the maximum torque of the HA-SE352 selected provisionally is 510 [kgf-m] or
less, both Tma and Twa are acceptable.

(7) Calculation of continuous effective load torque

392.62x 0.24 + 117.62 x 0.52 + (~157.4)2x 0.24 + 652 x 2 x 2 x 295.72 x 0.24 + 20.72 x 0.52 + (-254.3)2x 0.24
Trms = 3 *
X 2
=131.5 [kgf-cm]

This is less than the rated torque 170 [kgf-cm] of provisionally selected servo motor HA-
SE352 and is therefore acceptable.

(8) Necessity of regenerative option ... Same as that with the S units system.

Note: When the regenerative energy is calculated to select a regenerative option, the formula for
calculating the regenerative energy mentioned in Section 9-4 is as given below.

» During acceleration/deceleration E1= 0.01027 x No x T1x Tesa [J]

o At constant speed

Ex= x Nox T1x t1 [J]

—2
0.01027

* Torque values T1 and T2 are expressed in customary units system [kgf-cm].
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8-1 Troubles shooting points

When the drive is not operating correctly, determine the status of the unit and consider the following
items.

/\CAUTION

« The MELSERVO-J servo amplifier uses a large capacity, electrolyte capacitor. A voltage will
remain in the unit for several minutes after turning the power off, so take care to prevent electncal
shocks and short circuits.

» Because of its structure, the servo amplifier does not allow internal energization check. This check
must not be made.

o Megger tests must not be conducted. Otherwise, the servo amplifier may be damaged.

ltems to consider when problems occor:

(1)
(2)
3)
(4)
()
(6)

7)

(8)
©)

What is the alarm code display?

Does the error or trouble occur repeatedly? (Check alarm history.)

Are the servo motor and servo amplifier temperatures and peripheral temperatures normal?
Is the servo motor accelerating, decelerating, or at a constant speed? What is the speed?
Is there a difference between the forward and reverse operation?

Has an instantaneous power failure occurred?

Does the trouble occur at a certain operation or command?

How frequently does the trouble occur?

Does the trouble occur when a load is applied or removed’7

(10) Have parts been replaced or repaired?
(11) How many years has the unit been operating?
(12) Is the power voltage normal? Does it change greatly depending on the time? .
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8-2 How to measure the voltage and current of the servo

(1) Measurement of servo motor voltage Servo 2‘:‘)%‘;

The voltage output to the servo motor from the servo ~ |amPlifier 3

amplifier is PWM-controlled, and has a pulse type G’v W M

waveform. Depending on the meter type, the indi- (15W or more)

cated value may differ greatly. Install the following

filter when measuring, and use a rectifying voltmeter 1kQ1 WF T

to measure. Nompolar  —pi
capacitor  Rectifying

voltmeter

Waveform without filter installed Waveform with filter installed

(2) Measurement of servo motor current
The pulse-shaped current is smoothed to a sinu-
soidal current with the servo motor reactance.

Thus, a moving-iron type ammeter can be directly e ¥ .
connected. _ MMoving-imn Servo

type ammeter motor

3O,
(4) Other testers

When using an oscilloscope or digital voltmeter, do not ground them. The tester’s input current
must not exceed TmA.

(3) Measurement of power
Measure with the three-wattmeter method using
an electrodynamometer.
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8-3 Periodic inspection and maintenance

(1) With power on:

The servo amplifier is a static unit, andrequires no daily inspection and maintenance. However, the
unit must be inspected at least once a year. The servo motor is brush-less, and maintenance free,
but should be inspected periodically to confirm that there are no abnormal sounds or vibrations.

1) When inspecting while the unit is operating, measure the voltage and current while referring to

Section 8-2.

2) Check that the fan is operating properly.

3) Check that there are no abnormal sounds (servo motor bearing, brake, etc.).

With power off:

1)
2)
3)

4)
5)

6)

Parts replacement

Check to see if any dust or dirt is in the servo amplifier and clean when necessary.
Check terminal screws for looseness and retighten.

Check if there are any defects in the parts (discoloration due to overheating, damage, or broken
wires, etc.)

Use a tester (high-resistance range) for the continuity test of the control circuit. Do no use a
megger or buzzer.

Check that there are no scratches or cracks in the cables (especially the detector cable). Carry
out the periodic inspection according to the usage conditions for the moving parts.

Inspect the servo motor shaft and coupling alignment and adjust when necessary.

The following parts may have mechanical wear or may deteriorate physically after years of use.
These can contribute to decreased unit performance and trouble, so periodic maintenance and
periodic replacement should be done to maintain performance.

1) Smoothing capacitor: The effectiveness will deteriorate because of effects from the ripple

current. The life of the capacitor will differ greatly according to the ambient

temperature and usage conditions. When operated under normal

environmental conditions, the life should be approximately 10 years.

The deterioration of the capacitor will be sudden after a certain point is

passed. Therefore, periodic inspections should be enforced at least once

a year (once every six months when nearing the life of the unit).

The appearance inspection points are as follows:

a. State of the case: expansion of the case sides and bottom.

b. State of the sealing plate: visible warping and extreme cracks

c. State of the explosion-proof valve: remarkable expansion in the valve
“or value operated

Periodically check the capacitor for outer appearance, cracks,

discoloration, and leakages.

When the measured capacity is below 85% of the rating, the life of the

capacitor is judged to be expired. ‘
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2} Relays

3) Servo motor bearing

4) Cooling fan

: Defective contacts may occur due to high switching current. The life of
relay will differ depending on the power capacity, but the guideline for

the life should be 100,000 cycles of operation.

sounds and vibrations are found.

: Life expectancy of the bearing is 10,000 to 35,000 hours of operation. If
continuously operated, replace the cooling fan assembly every two or
three years. The cooling fan assembly must be replaced if it makes

Replace the bearing after 20,000 to 30,000 hours of normal use under
the rated speed and rated load. This will differ on the operation
conditions, but the motor bearings should be replaced when abnormal

abnormal sound or vibration. (This applies to MR-J200A and J350A.)

Standard replacement intervals of parts

Part name

Standard
replacement interval

Replacement method, etc.

Cooling fan (Note 1)

2 or 3 years

Replace with new part. (Decide according to the
result of examination.)

Smoothing capacitor

10 years

examination.)

Replace the card. (Decide according to the result of

Relays (Note 1)

Same as above

Servo motor bearing

Decide according to the result of examination.

Note 1: Applies to MR-J200A and J350.

Table 8.1 Daily inspections and periodical inspections (1/2)

humidity, dust, etc.

in Section 1-5.

Instaliation.

E Inspection
2 - period
o
% Inspection item Inspection object - 3 Inspection method Judgment criteria Instrument
3 = [ “f’
& 8l H
Operating environment | Ambient temperature, (¢} Refer to the precautions | Refer to Section 1-4 Thermometer,

hygrometer, recorder

General

Storage environment

Ambient temperature, (o]
humidity, dust, etc.

Measure with a
thermometer,
hygrometer, etc.

Servo motor: -10°C to
+70°C

(Freezing is not allowed.)
90%RH or less

(Dewing is not allowed.)
Servo amplitier: -20°C to
+65°C

(Freezing is not allowed.)
90%RH or less

{Dewing is not allowed.)

Thermometer,
hygrometer, recorder

Overall equipment

sound

Abnormal vibration and (o]

Visual and hearing check

No abnormality is
allowed.

Power supply voltage

Main circuit voltage o

Measure the voltages
between phases R, S
and T at the servo
amplifier terminal block.

Refer to Section 10-2
Standard specifications.

Digital muttimeter

8-4




8. Troubleshooting

A R ]
Table 8.1 Daily inspections and periodical inspections (2/2)
E Inspection
2 eriod
I3
% Inspection item Inspection object - E_ inspection method Judgment criteria Instrument
2 T 2%
2 I
- 0
General (1) Looseness at (1) Retighten loose parts. | (1) Loose parts are not
tightened parts allowed.
(2) Traces of overheat (2) Visual check (2) No abnormality is
(3) Cleaning allowed.
Connected conductors | (1) Deformed conductor O [(1) (2) Visual check (1) (2) No abnormality is
and wires (2) Breaks of wire (o} allowed.
insulation
Temminal block Damages O |Visual check No abnormality is
allowed.
« | Smoothing capacitor (1) Fluid leak O {(1) (2) Visual check (1) (2) No abnormality is | Capacity meter
3 (2) Safety valve allowed.
S protruding, sweliing
£ (3) Static capacity O |(3) Measure with a (3) 85% or over of rated
s measurement capacity meter. capacity
Relay (1) Stick-slip noise at O |(1) Hearing check (1) No abnormality is Universal counter
operation . allowed.

(2) Timer operation time O |(2) Time from power ON |(2) Relay must operate
to relay ON. in 0.1t0 0.15 sec.

(3) Damages at contacts O |(3) Visual check (3) No abnormality is

allowed.
Resistor (1) Crackin the resistor O {(1) Visual check. (1) No abnormality is Digital multimeter
insulation Cement resistors, allowed.
coil resistors.

(2) Disconnection O |(2) Remove connection }(2) Error must be within
on one end and + 10% of indicated
measure with a resistance value.
multimeter.

+ | Operation check (1) Operate the servo O [(1) Measure voltages (1) Balance of the Digital multimeter,
§ amplifier without between phases U, V voltages between rectifier voltmeter.
K applying load and and W of the servo phases must be
2 check the balance of amplifier output within 4V,
K voltage between terminals.
° phases.
o (2) Perform sequence O 1(2) Short the protective |(2) A sequence efror
] protective operation circuit output of the must be generated.
% and check the servo amplifier.
3 protective and
£ display circuits.
8
g [Cooling fan (1) Abnormal vibration (o} (1) Tum the fan by hand | (1) The fan must rotate
9 and sound when the power is smoothly.
s not supplied.
o (2) Looseness of O |(2) Retighten. (2) No abnormality Iis
= connecting parts allowed.
3
S |Indication Breaks of the charge o Lamp and indicator on Make sure the indicators
b lamp and the 7-segment the servo amplifier light.
£ LED indicator
=]
General (1) Abnormal vibration (1) Heating, touching (1) (2) No abnormality is
and sound and visual checks allowed.

'(2) Abnomal smell (2) Check for abnormal
smell by overheat or

- damage.
% Detector Abnormal vibration and o Hearing and touching No abnormality is
£ sound ) allowed.
S Cooling fan (1) Abnormal vibration (o] (1) Tum the fan by hand | (1) Must rotate smoothly.
S and sound when the power is
not supplied.
(2) Adhesion of mist and (2) Visual check (2) No abnormality is
foreign material allowed.
Beating Abnormal vibration and (o} Hearing and touching No abnormality is
sound allowed.
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8-4 Alarms
When an alarm occurs, the trouble signal (ALM) in the servo amplifier will switch OFF. Therefore,
the magnetic contactor (MC) installed before the input terminals (R, S, T) will switch OFF, and the
servo amplifier power will be shut off. The alarm will be displayed for several seconds, but after that,
will switch off. To confirm which alarm occurred, switch the power ON again, and check the alarm
history. Alternatively preset the alarm code outputs in parameter No. 19. The DO outputalarm code
will then be read into the host controller when an alarm occurs. »
LED | DO output Alarm Possibility
display | alarm code Alarm Alarm occurrence of reset Cause Points to check Remed
Alarm | cN1 pin No. name detalls time alarm with v
code 26 | 25 | 24 reset signal
12 0| 0| O {Memory RAM, ROM  |When Not possible | Eror in unit part Replace unit.
error 1 memory error | power is
switched
ON
15 Memory EEPROM
error 2 memory error
17 PCB error  |CPU, part
error
37 Parameter = | Parameter Parameter has been
error value is rewritten,
wrong.
10 0 | 1 | 0 |Undervolt- ~ {Powervolt- | Alamm oc- Possible {1. Power voltage is low. |Check the input terminal |Review the
age age has curs when 2. Power was switched |(R, S, T) voltage with power sup-
dropped. power is ON immediately after }tester or synchroscope. |ply.
switched it was switched OFF.
200V class: || ON.
165V or less
100V class: i
* || Alarm oc- Insufficient power capac-
83Vorless Jl s during ity
acceleration
orwhen
load is ap-
plied.
During Instantaneous power Check if the other units
operation failure (10 msec or connected to the same
more) power are affected by in-
stantaneous power fail-
ure.
16 0| 1] 1 [Polarityde- |The servo Alarm oc- Possible | Encoder connector is Visually check for dis-  {Connect
tect error motor po- curs when disconnected. connected connector. properly.
[{RD) larity cannot | power is
be detected |switched : ]
normally. ON. Defective encoder cable | Check that the encoder
connection signals (PU, PUR, PV,
PVR, PW, PWR) are
cormrectly connected.
Continued on the next page.



8. Troubleshooting

M

LED DO output Alarm Po?slbility
display | alarm code Alarm Alarm of reset
Atarm [Nt pin No. name details occ;:il;:‘eence alarm with Cause Points to check Remedy
code 26 | 25 | 24 reset signal
16 0| 1| 1 [Polarity de- |The servo Alarm oc- Possible | Defective encoder or 1. When other motors | Replace unit.
tect error motor po- curs when servo amplifier and amplifiers are
(RD) larity cannot * | power is used: altemate the
be detected |switched setvo motors and
normally, ON. servo amplifiers to
find the defective unit.
2. Check the signals In
the connector: Check
whether "H" or "L* oc-
curs simultaneously in
PU, PV and PW,
Thereis a Is the cable broken? Bend the cable and Replace
bend in the check for continuity. cable.
cable that
corresponds
to the servo
motor rota-
tion Alarm
occurs at
specific po-
sition.
30 11 0| 0 {Overregen- |The regen- |Alarm oc- Reset is pos- | Regenerative transistor |If the alarm occurs im-  |Replace unit.
: eration erative tran- | curs when  |sible, but damage mediately after power is
(Note 1) sistor is con- {power is alarm oc- switched ON, check the
tinuously ON. | switched curs again power voltage with a
ON. immediately. tester. The regenerative
transistor is damaged if
below 260VAC. Avoid
switching the power ON
after this. (The regenera-
tive resistor will over-
heat (dangerous).)
The tolerable {Duringop- |Possible Parameter setting error | Confirm the parameter | Set properly.
loss of the re- | eration (dis- |Leave for 3 set values (Pr. 1).
generative re- | play status |{to 5 min. and (Refer to parameter list.)
sistoris ex- |L90% or wait until dis-
ceeded. more) play status
drops 10 ap- | requent positioning (re- | Check the regeneration | 1. Lower the
prox. 50%. | generative) frequency and regenera- | position-
Then, reset tive resistor loss. ing fre-
alarm with quency.
reset signal 2. Increase
input. the regen-
erative op-
tion capa-
city.
3. Lower the
load.

31 1] 0| 1 [Overspeed {The servo Alarm oc- Possible |Encoder signal error or | 1. Check cable connec- |Replace the
motor speed | curs other servo amplifier error tion (PA, PAR, PB, cable,
exceeds than during PBR, PZ, PZR sig- Replace the
115% of the - | acceleration. nals). servo motor.
maximum 2. Altemately change Replace the
speed. the servo motor and  |servo ampli-

servo amplifier. fier.

Continued on the next page.




8. Troubleshooting

L
LED [:0 output Alarm Possibility
display | alarm code Alarm Alarm of reset .
Alarm [ CNA pin No. name details occ;xi::nce alarm with Cause Points to check Remedy
code 26 | 25 | 24 reset signal

31 1} 0| 1 |Overspeed |The servo Alarm oc- Possible | For position setvo 1. Check parameter Pr. |{Set correctly.
motor speed |curs during 1. For HA-SE servo 2, 3 settings and com-
exceeds acceleration. motor: ' mand frequency.

115% of the Pulse train command }2. Check the status dis-
maximum is 150kpps or more play (r, n).
speed. (electronic gear 1/1)
2. The electronic gear
ratio is too large.
Pr. 2, 3)

For speed servo: The parameter Pr. 9 Set correctly.

Speed command is too | (speed during 10V com-

large. mand) and analog

N speed command volt-
age do not match.

Overshoot is too large.. | The acceleration/decel- |Review the
eration time constantis |acceleration/
too smallin the position | deceleration
servo and the motor time con-
overshoots during accel- |stant.
eration.

Check status display (b).
Overshoot is too large 1. Try automatic tuning. {Correctly ad-
due to unstable servo 2. Adjust the servo gain. }just the gain.
system. VGN: increase
VIC: increase
PGN: decrease
3. Check whether the
alarm occurs when
the speed is decrea-
sed.

32 0| 0 | 1 |Overcurent [The current | Alanm oc- Possible | The servo amplifier's Check whether the out- |Correct the
to the servo | curs when output terminals (U, V, |put terminals are short  {wiring.
amplifier ex- |sewvo is W) are short circuited. | circuited.
ceeds toler- | switched
able value. ON.

The servo amplifiers Check insulation Correct the

output terminals (U, V, |between the output wiring.

W) are in ground fault.  |terminals and case with
atester.

Alarm oc- Extemal noise Check the peripheral Enforce
curs at cer- equipment (AL-32 oc- noise coun-
tain inter- curs when the relay or  {termeasures.
vals during valves are operating).
the opera- '
tion or when
setvo is
OFF,
Alamm oc- - Servo amplifier IPM de- | Disconnect the output Replace the
curs when fect cables (U, V, W) and unit.
semvo is switch the servo ON.
switched
ON.
Continued on the next page.




8. Troubleshooting

LED | DO output Alarm Possibility
display | alarm code Alarm Alarm of reset
Atarm [N pin No. name details occ:xil;eence alarm with Cause Points to check Remedy
code 26 | 25 | 24 reset signal
32 0 | 0 | 1 {Overcurrent {A cument ex- |Alam ec- Possible | Regenerative option in-. | Check that the regenera- | Replace the
ceeding the | curs during stalled is not proper. tive option resistivity regenerative
tolerable servo motor value matches the unit. |option.
value is flow- | decel-
ingto brake |eration.
TR ]
(MR- J100A
and higher
models).
33 1] 0 | 0 |Overvoltage |{The con- Alarm oc- Possible |Power supply voltage Check the power volt- Review the
(oV) verters d.c. |curs other too large. age with a tester. power.
line voltage | than during
exceeds servo motor
400VDC. deceleration. Power voltage distortion | Measure power voltage -|1. Install the
is too large (when regen- | waveform with an oscil- FR-BAL.
erative option is not in- {loscope and checkfor |2. Use a
stalled). power voltage distortion. different
power
source
from the
equipment
where dis-
tortion s
occurring.
Alarm oc- Regenerative energy is | Check the regenerative |Install the re-
curs during too large (when regen- | energy. generative
servo motor erative option is not in- option.
deceleration. stalled).
Broken wire in regenera- | Check the regenerative |Replace the
tive resistor resistor resistance value |{regenerative
with a tester. option.
MR-RBOOIE
Resistance
value
0:13Q
3:52Q
4:26Q
The regenerative resis- | Check that the regenera- | Replace the
tor is incorrect (espe- tive option and unit regenerative
cially in models match. option.
MR-J200A or upper).
35 1] 0| 1 {Emorinthe [The pulse Alarm oc- Possible |Servo amplifier error Replace unit.
command |train com- curs during
frequency mand fre- operation
quency ex- | other than in -
ceeds high speed
220Kpps rotation.
(only in the
position ]
servo). Alam oc- Pulse train command | 1. Check the pulse train |Review
curs during exceeds 220Kpps. command frequency. |pulse train
high speed 2. Decrease the pulse  |command
rotation or train command fre- frequency.
accelera- quency by 1/2, set
tion. electronic gear to 2/1
and check if alarm
occurs.
3. Check status display
(n).

Continued on the next page.




8. Troubleshooting

——
LED DO outp:t Alarm Possibility
display | alarm code Alarm Alarm of reset .
Alarm [GN pin No. name details occ;:i:;nce alarm with Cause Points to check Remedy
code 26| 25 | 24 reset signal
45 1| 1 | O |Main circuit |The servo Alarm oc- Possible Servo amplifier error . Replace the
element amplifier's curs when | (Reset unit.
overheating .| main.circuit |servo is ON {alarm with
element and motor  {reset input
(PM)is is not oper- |after main | Gooling defect 1. Checkwhetherthe  |Improve the
overheating. |ating. circuit ele- servo amplifiers fan  {cooling con-
(100°C to ment tem- is stopped (in models | dition.
120°C) perature has exceeding MR-J200A)
dropped.) 2. Check whether the
ventilation is obstruct-
ed.
3. Check whether the
temperature in the
box is too high.
4. Check the status dis-
play (J).
Operation was per- Is it operated by tuming |Review op-
formed so that AL-50 the power ON/OFF re-  |eration meth-
does not operate (power | peatedly? ods.
ON/OFF was repeated).
50 1| 1] 0 JOverload A curmrent ex- | Alamm at Possible The servo amplifier out- |1. Checkthe U, V, W Connect
(Note 1) ceedingthe |servo ON. |Resetwith |putterminals (U, V, W) connections. properiy.
electronic the reset in- }and servo motor termi- | 2. Check the status dis-
thermal curve put signal nals (U, V, W) do not play J.
has flowed.- after 3to 5 | match.
) min. have
passed from
thealarm  |Hynting occurs dueto | Same as alarm code AL-
andthe unstable servo system. |31
status dis-
play J has
dropped toa Encoder signal defect Same as alamm code AL-
approx. 50% 16 and 31
or below.
Alarm dur- The machine struck Same as alarm code AL-
ing opera- something. 52
tion
A load exceeding the Check status display J. |1. Review
servo capacity has been capacity.
used. 2. Review
operation
pattern.
52 1| 0] 1 |Excessive |Theremain- |Duringposi- | Possible |The position loop gain 1. Check parameter (Pr. |Review the
difference  |ing pulsesin |tioning (Pr. 5) is too small, and 5). parameters.
the deviation }servo accel- the overshoot during 2. Check acceleration
counter ex- |eration acceleration is too large. time constant.
ceed 65K 3. Check gain.
pulses. 4, Try automatic tuning.
When servo The servo motoris ro- | 1. Check status display |1. Change
motor is tated with extemal force. (E, L). the torque
stopped Check whether the limit com-
with servo status display (E, L) mand.
ON. changes when servo  ]2. Change
motor is stopped. the motor
2. Check torque limit capacity.
command. is the
servo torque setto a
small value with an
extemal force?
3. Recheck the servo
motor capacity.
Continued on the next page.




8. Troubleshooting

LED | DO output Alarm ‘Possibility
display | alarm code Alarm Alarm of reset .
Atarm [GN{ pin No. name details occ;}i;r‘::nce alarm with Cause Points to check Remedy
code 26 | 25 | 24 reset signal
52 1] 0| 1 |Excessive |The remain- |When posi- Posiible - | The machine struck Check whether a ma- Review the
difference |ing pulsesin jtioning something. chine has been con- operation
the deviation |{servo com- tacted. pattern.
counterex- |mandis ap- (P in the status display
ceed 65K plied has changed but L has
pulses. not.)
The output termminals (U, | Check that the servo Correct the
V, W) are not connected | motor and servo wiring.
properly. amplifier (U, V, W)
terminals match.
Encoder signal defect Same as alarm code AL-
16
90 1] 1] 1 |Switchto di- |Servo ON sig- Possible |Servo ON signal is ON. |Check whether the setvo | Set after
agnosis dis- |nal is ON ON signal is ON. tuming
play while  fwhen no-mo- —_ servo-ON
setvo is on. |tor operation signal OFF. -
is set.
Alarm code Servo ON sig- Possible Same as above Same as above Same as
is not output. nal is ON above
when switch-
ing to the do
(output sig-
nal) check
screen or
test mode
operation
screen.
CPU | Notdefined |CPUemor |CPUis not Not possible | CPU is not operating Try resetting the power. |Replace the
operating cor- — ‘ correctly. unit.
rectly.
CO | Alarm code |Communicati| Communicatio Not possible | Servo amplifier defect | Unit error if not cor- Replace the
is not output. |on error (the | n error has rected when power Is unit.
motor oper- |occurred bet- reset
ates nor- ween servo
mally even |CPU and dis- -
whenthis play CPU. External noise Same as alam code AL-
alarm is out- 32
put)

(Note) Once alarm AL-30 or AL-50 occurs, its alarm status is stored in the EEPROM. Therefore, the
time until the next alarm occurs after the power is reset is shortened. The status display J and L
values will be approximately 80% when the power is reset after an alarm. To reset the stored
alarm status, switch the servo-ON signal OFF, or stay in the non-load status for 3 to 5 minutes.
Lower the status display J and L to approximately 40% or below.
Operation with an effective load of under 100% is possible even when the alarm status is
stored.
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8. Troubleshooting

8-5 Determining the cause of a position offset

- Position servo -

Controller Servo amplifier
a) Command Electronic gear (Parameters No. 2, 3) Machine
pulse counter Servo motor
l d) Machine stop
p |—]CMX position M
/ CDV ‘
A b} Command pulse value
B)
D) Servo ON (SON}), /
stroke end (LSP, LSW), (o]
clear (CR) e
input ¢

¢} Feedback pulse value

In the above diagram, (a) command pulse counter, b) command pulse value P display, c) feedback
pulse value C display, and d) machine stop position represent points to be checked when a position
offset occurs. : ~
Also, A, B, C and D indicate places where position offset factors may occur. For example, A,
indicates the wiring between the controller and servo amplifier where noise may be picked up. The
noise may cause the mis-count of pulses.

In a normal operation without a position offset, the following relationships are established and
maintained:
1) Q=P (command pulse counter value of the controller = servo amplifier command pulse value)

2) P x g'gi/( (gr g) C (command pulse value x electronic gear ratio = feedback pulse value)

3) C x Al=M (feedback pulse value x movement amount per feedback pulse = machine position)

When a position offset occurs, check the following situations:
1). WhenQ =P
Noise picked up by the pulse train signal wiring between the controller and servo amplifier may
have caused a pulse count error. (Factor A)

2) When P x CD\);*C

The servo ON (SON) signal or forward/reverse run stroke end (LSP, LSN) signal may have
switched off during operation, or the clear (CR) signal switched ON. (Factor D)

3) WhenCx Al=M
Noised picked up by the encoder cable may have caused a count error, or mechanical slip may
have occurred between the servo motor and machine.
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