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MITSUBISHI SERVO AMPLIFIERS & MOTORS

h

Creating an ideal manufacturing environment

Exceptiona lutions for
Your All Production Needs

Production sites are seeking to save more energy and resources as well as to create the safer and more

user-friendly system. Mitsubishi helps you create these ideal manufacturing systems with our wide
variety of products which offers various industry-leading basic and advanced functions.

Functional safety and Easy to Us

[Compliant with functions of Safety standard]

The STO function is equipped as standard.
Man

Various functions, such as "One-touch tuning function",
facilitates creating a better engineering environment.

[Preventive maintenance]
The machine diagnosis function is newly added for life
diagnosis for mechanical parts.

Solutions for customers

[High response]
Speed frequency respond is increased to 2.5 kHz
with the dedicated execution engine.

[High accuracy]
The high-resolution absolute encoder of 4,194,304 pulses/rev
(22-bit) is equipped as standard.

Machine
)

[Vibration suppression]
Two types of low frequency can be suppressed automatically.

Effort for energy and resource sa

[Energy saving]
Regenerative energy is utilized,
and the "Power monitor function" is equipped.

[Reduced wiring and space-saving]
2/3-axis servo amplifier help reduce wiring and save space.

[International standard]
The MELSERVO-J4 amplifier is compliant with UL,
CE and RoHS.

Man, Machine, Environment

in Perfect Harmony



® System examples

Exceptional solutions for your all production needs

O Vertical Form, Fill & Seal - P3

For food/beverage bag filling and packing

1. Stabilizing the packing quality

2. Shorter tack time without increasing
shock to a machine

3. Creating a safety system

6E3 Motion Alignment(X-Y-6) - P11

For equipment requiring more accurate positioning

1. More accurate positioning
2. More precise drive operation
3. Shorter tact time

>>CASE

02 Rotary Knife - P7

For steel & paper cutting, stamping and labeling

1. Cam creation on HMI screen
2. Cutting the sheet using registration
mark as a reference

>>CASE

O Pick and Place Robot: P19

For material loading/unloading and sealing

[ dssues |

1. Suppression of the machine vibration |i
2. Simple setting of the suppression "

function %
3. Smaller size machine .

>>CASE

04 Gantry Application -+ P15

For material handling, automotive assembly and scanning

1. Less machine vibration
2. Simpler construction for multi-head
3. Axis 1 and 2 synchronized movement

>>CASE

Conveyor System Utilizing Safety
O Observation Function P27

For safety observation of printing, packing, and other lines

1. Safety measures in case of people
entering in a restricted area

2. Ensuring safe speed for area where
people works

O Press-fit Machine - P23

For pressing, bonding, clamping, and cap tightening

1. Pressing of the material with
less shock to a machine
2. Monitoring of the machine movement

09 Film Slitting Machine - P35

For equipment with rollers

1. Sending film with a constant
speed and tension

2. Utilizing regenerative energy W

\ © Features of Servo System Controller--------------------.

»CASE Eco-friendly Conveyors and

O Product Handling Equipment =~~~ P31

For conveyors, Motion alignment, packing, and robots

1. Managing of total power
consumption

2. Reduction of power consumption

3. Minimizing waste of power

Py Screw Tightening Machine--- P39

1 O For tightening, pressing, and clamping

1. Tightening screws without
using a torque sensor

2. Repeated accuracy in screw
tightening operation

| © Features of Engineering Software -+

‘ © Features of MELSERVO-J4 - oo

| [ ) Lineup .................................................................

| © Network & SUPport ...............................................

N
I I I I I 60 3ISVD 80 3SVD 20 3ISVD S0 3SVI €0 3SVI L0 3ISVD



@ System examples ‘ Exceptional solutions for your all production needs

For food/beverage bag filling and packing
| case | O1

Vertical Form, Fill & Seal

"
B 3 H A . .
Film Feed Roller Axis ——— H Fil Roller Axis B Sealing & Cutting Axis
Pull the plastic material from the stock. } H Film Inde is W« B Conveyor Axis

—— H Film Index Axis
Tension Control Coil Spring Lever 5

. (a) Registration Mark Detection Sensor

[ Plastic material is sent to the feeder. } (b) Feeder
_ —— (c) Vertical Thermal Heat Sealer
Vertical Thermal Heat Sealer [ The film is formed by heat. } ( d) Film oD i
ilm Index Drives
| . ;

Film Index Axis { The film side is formed. ] (e) Sealing & Cutting Arms

” (f) Proximity Safety Sensor
(g) Tension Control Coil Spring Lever

(h) Low Roll Detection Sensor

(i) Product Present Sensor

The food is
inserted.

Sealing & Cutting Axis [ Seal and cut the plastic film bottom. }

Conveyor Axis seee [ The packed food is sent to the next process.]




MELSERI/0-J4

Q17nDSCPU g Q
Q

D77MS o
(Note-1) [
S
. Stabilizing the packing quality
Issues at &
Buction Synchronous Control =
=3
sites g
. Shorter tact time without increasing shock to a machine 3
o
Cam Control P
(]
3

Creating a safety system

Safety Observation Function

System Example

AN . "—Q64DAN
06UDEHCPU —
§ ° QD77MS16—/‘ Qx40

MCCB ik MC QrioP

o s

{Mitsubishi solution)
Simple Motion :QD77MS16 Servo amplifier : MR-J4W3-B Servo motor : HG-KR,HG-SR
PLC CPU : QO6UDEHCPU GOT : GOT1000 series I/0 module :QX40,QY40P
Analog output module : Q64DAN Main base unit : Q35DB

Setup Procedure

Parameter Setting . I Creation of Sequence
for Synchronous Cam Data Creation Program
Control and Positioning Data

System Structure
Settings

{Applications)

®Food/Beverage bag filling ®Pouch packing ®Powder filling

v

(Note-1): Use a 1-axis servo amplifier for QD77GF.




Solution - Synchronous

1 | Control High Quality Production & Shorter Tact Time

High-quality production is achieved by improving the process accuracy with the 3-axis synchronous control (One sealing & cutting
axis, two film index axes). Eliminating an interlock also enables shorter tact time.

Plastic material ( )

g Operation detail

The 3-axis synchronization
(One sealing & cutting axis, two film index axes)

g g Film index axes % g Film index axes

Sealing & ==
cutting axis — “M Sealing & I Sealing &
H cutting axis cutting axis

/|
j Food is inserted into the film,
o4 D Conveyor being sent by the film index axes. | Seal and cut the film.
\

Solution

o | Cam Control Smooth Sending & Stopping of the Film Material

Cam control enables the smooth sending and stopping of the film material. Thus high-speed operation and the shorter tact
time are achieved.

e ™
Smooth waveform Possible to create the smooth
pattern with the cam control.
Film Index axes Cam pattern of the film index axes
g 0 / Easily executes the cam control
£ with the Simple Motion modules.
o
Sealing & % 0
Cutting axis = L .
8 ' Cam axis length per cycle
] \_ J
4 N\
SRy G 2| Functions according to SRCRetiRySOMEnction
Proximity

3 Function IEC/EN 61 800-5-2 safety sensor

Molded-case
circuit breaker (MCCB)

MR-J4-B series servo amplifiers have integrated

[
Safety

STO (Safe torque off) function as standard. relay circuit | | Magnetic contactor
for preventing
unexpected

no longer required.

The machine can stop safely without turning off

the main circuit power supply, cutting out the time —

contactor (MC)

for restart. =
or servo alarm

Servo motor




MELSERI/0-J4
= Setup Procedure

Step1

| OsSystem Structure ;. O Amplifier Setting

Amplstns Lotting| s 18]

Obyj, us

= (23 Inteligent Function Moduls ¢
Onf;
nflgu’ation R = — ]

=l () 0000:0D77MS 18

- AR, — -
. gl Servo amplifier axis fii

Parameter

L0 3ISVD

System Structure
Settings

f Servo_Parameter -
Double_click e T e 3 B

%5 synchronous Cantrol Parameter

{7 cam_Data_List

Set the servo amplifiers and i~ s - o et . T C] o |
virtual servo amplifiers. : : :

Virtual servo

amplifier axis

|eas 2 [li4 ‘w04 [Bo1IoA

Step2

© Synchronous control parameter
. =1 {33 Inteligent Function Module A AR Servo type
Parameter Settings =@ mcomes e Iz ! )
=il Svstem Setting PrADD Rk Mo 9 -
System Struckure Sub ingut mds * Axis No.
Mark Detection Fr401 Ty Ol
" Parameter Proafizassbio. 6
% Serva_Parameter
; ihioning Data Outpt s
Double tart Dats Cam ais cycle unit
= nchranous Control Parameter Br.438:Lik solting selection | 0:Licn L of Mo Lignst A
% Input Axis Parameter Lkt )
FroA00:Nurber of decimal o
phaces
G % Auis #2 Synchronous Parameter Pr.439:Cam avis length per
: IS ST PP Emeter e
Set the axis-2 SynChronOUS t Axis #4 Synchronous Parameter e e ot
. {3 Asis #5 Synchronous Parameter
parameter for the axis-9 3% s 5 SyncvonacsParanete oo sbvestin
. | lifi [ Axis #7 Synchronaus Parameter FLF i e
virtual servo amplifier. vt e
e el shon b
S

¥

Step3

Cam data can be
changed by dragging

OCam data | OCam data list

() Irkeligent Function Madule e | the waveform. :
= cfly 0000:QD77MS16 ] Goph
=i System Setting | /

- i 5 |
H . . ! Cam e 1 2
Cam Data Creatlon Right click, and select et Methed St by Srche Rk S by Sche Rk
______________________ "Add New Data" | Cimatota ten ] =
" | o Dt St Pt [ o
Positioning Data ' Fendiiad E——

Various curves such as constant
acceleration and cycloid can be
selected as the cam curves.

&
(B9 Monitor
{4 vigital Osciloscope

Create the cam data for the film
index axes and the sealing & i
cutting axis.

Double click

Step4

OControl flow

M1 Synchronous control starts just by

Creation of Sequence )—[ wove W U |3 | tuming ON the bit of the axis.
control start
Mo DX18
.- Operation starts from the
}—J/T— Positioning data No.1 S .
BUSY MOVP @ 8‘;}00 _ positioning data No.1 by starting
r the axis of virtual servo amplifier.
| SETY18 Program start
[ RST MO Start device reset
OData Setting Assistant

Create a program that starts

m Simple Motion Module

Axis 9 Positioning data

the synchronous control of the . (@),
three axes (1 to 3) and the = g:bmf-“m:;«m A TR T e et o
positioning operation of the axis 9. . -

You can create a program just by setting data at the assistant screen.




@ System examples ‘ Exceptional solutions for your all production needs

For steel & paper cutting, stamping and labeling
| case | 02

Rotary Knife

I control Flow

Belt Conveyor —|

K Rotary Knife Axis
(a) Mark Sensor (d) Belt Conveyor
(b) Rotary Knife (e) Synchronous Encoder

Mark Detection Function (c) HMI

{ Feed the sheet. J

Capture the current feed value, etc.
with the mark sensor ON.

Compensation readjustment of the rotary knife axis based
on the registration mark.

—

Rotary Knife Axis
L Cam Auto-generation Function

The axis rotates at the speed where the
sheet feeding speed and the rotary knife
speed are synchronized to cut the sheet.

[ The stock of the processed sheet. }




MELSERI/0-J4

Q17nDSCPU f QD77MS
Q170MSCPU ] QD77GF

Cam creation on HMI screen

Issue

Issues at

Cam Auto-generation Function

production
sites

o
>
(%]
m
o
N

Cutting the sheet using the registration mark as a reference

Mark Detection Function

ajiuy] Aueyoy

System Example

- Incremental
synchronous
encoder

MITSUBISHI

QOBUDEHCPU —~ N \— QJ61BT1IN
QD77MS2 Qx40

QY40P

FREQROL-A700

MCCB i MC

{Mitsubishi solution})

Simple Motion : QD77MS2 Servo amplifier : MR-J4-B Servo motor :HG-SR
PLC CPU : QO6UDEHCPU GOT : GOT1000 series 1/0 module :QX40,QY40P
Main base unit : Q35DB Inverter : FREQROL-A700 CC-Link Module : QJ61BT11N

Setup Procedure

System Structure and Synchronous Control Sequence Program and
Mark Detection Settings Parameter Setting Positioning Data Creation

{Applications)

®Steel & paper cutting ®Perforation ®Labeling

@ Stamping ®Scanning




- 14 Offering the Best Solution

SR T e e | Reduced Designing and Programming Time
L Function and Increased Ease of Use

This function can create a cam automatically according to the sheet
length and synchronization width, and the rotary knife axis dimension,

User-created HMI screen

which greatly reduces the designing and programming time. Parameter
settings
(sheet length, etc.)
Sheet Belt conveyor speed - v
/ — f%c?é“r;"c”@‘sr?é'ig'ﬁ?g‘“
¥
Q Sheet
* isynchronization
; width
/ Speed‘ Sheet length
Rotary knife Time Cam data
speed . Cam data
rSa:tizke '—J: f;:cer:ronization
width
Auto-generated cam data for cutting the sheet:
Belt conveyor speed = Rotary knife speed
Time
solution |'Mark Detection Accurately Cutting by Responding
2 [ Function Dynamically to Any Fluctuations

This function detects any fluctuations caused from the sheet tension or slippage when sending the sheet, and can cut the sheet

at the set position by compensating these errors between the current sensed position and the standard position, referring to the
registration mark.

é The sensor ON mark (Mark Detection Function)

] =
/ Calculate the error compensation length from
CI_‘ the current feed value.

4 v

Start the auxiliary axis to compensate the error
by adjusting the rotary knife.

5 Registration Capture the current feed value, etc.with the mark sensor ON.

Compensate the error
using auxiliary axes
for the output module.

_|M?_4|: uo\ uo\ Position
DMOVP :|> compensation
G54962 G3006 data setting
Uo\ Set start No. for
« [ MOVP K30 G1600 } auxiliary axis 2
DXOE Virtual
Z |: irtual servo
SET Y1 ]_ axis 2 start
BUSY
M1 DXOE
— | || [RST Y11 ]_ Start signal reset




MITSUBISHI SERVO AMPLIFIERS & MOTOI‘V ] l

= Setup Procedure

Step1

System structure

,

I
ck

System Structure and

| Double cli

Mark Detection Settings

Mark detection

= setting window IS
o Dt - o
. b Dak: B Ikem Sefting 1
% Synchronaus Cgntral Parameter =] Mark detection setting S
Set the system structure and oo || IR Pr.t?_DD:Mark detection signal 5
. Digital Osciloscgpe setting
mark detection. @owstostoxte || | Pr.801:Mark detection signal 0 -
cornpensation Eime M o
~[=] Mark detection data setting Iy
- Pr.BOZ:Type 12:Cam Axis Current Yalue 2
- Pr.803:4xis Mo, 1 X
\ - Pr.504:Buffer memary Mo, o %
. i (]
______ :?I;itsesallu_:tch data range upper apLs
______ Pr.806:Latch data range lower limit aPLs
After the parameter setting, turn ON the "External walue ,
command valid" signal for the mark detection =] Mark detection mode setting |
operation start. - Pr.807:Mark detection mode Continuous Detection Mode
Pr.807:Number of detections 1}

| Set the Axis #1 Synchronous
Parameter to synchronize to the
synchronous encoder.

Step2

Synchronous control parameter
e cantiel set cafifnodule parameter.
Synchronous - S et
[hi e o 2 ) Ah = Main input axis
=2 Inteligent Function Module - Prd0niType &01fSynchronous Encoder Axis
=+ () 0000:QD7 M52 o 'SH':]"i:?)”“‘::';Z“" L
B | S"st:;éi:t;fucme - Pr#0liType OiInvalid
Pr.401:Axis Mo, a
g WMark Detection = Main shaft composite
(5% Parameter gear
[ Servo_Parametsr © Pr.402:Main Linput+
%% Positioning Data P 402:5ub 0:Ma Input
3 Block Start Data =1 Main shaft gear
5 Synchronous Control Parameter B : :Eig:xx;z:w :
Set the parameter where the o oot s Pataute 2/ Main shaft clutch
ynchronous Parameter - ¢ e
I i i ; K ZRMENoNCLS RALAMmeer b Pr.418:Type 1:5ervo Input s
rotary knife speed (axis 1) is o PR !
synchronized to the belt Double click 1
conveyor speed. Set the virtual servo amplifier to
the auxiliary shaft.
Auxiliary shaft

A1 304 PLS
AIMIH PLS

3 1
Carn s phiase comperisation |

advarce

L st
. L

Set the Cam axis length per cycle, Cam stroke SRR

amount, and Cam No., etc. decelrarion tne
Pr 447:0utpact a5 smoothing tme
coantank

10

oms

Oms

Step3

Sequence Program _
Uo\ Axis 1 starts
and Positioning Data (36320 | synchronous control

SET Y20 ]— Belt conveyor start

[

RST Y20 ]— Belt conveyor stop

1

Create the program that starts ﬂ/r
the inverter which drives the belt
conveyor after the rotary knife
(axis 1) synchronization starts.

10



@ System examples | Exceptional solutions for your all production needs

For equipment requiring more accurate positioning

Motion Alignment (X-Y-6)

Control Flow

X, Y, 6-axis -|

[ Wafer positioning. J

'—I

Vision System

[ Measure the mark at the wafer's ends.}
. H X-axis (a) COGNEX Vision System
Calculate the difference between the target position and =
the position measured. H Y-axis (b) Wafer

| El 6-axis
X, Y, 8-axis Direct Drive Motor

I Target Position Change Function

{ Correct the position. J

—_—

Inspection Device

—

Inspect the material. }

—

11



MELSERI/0-J4

Q17nDSCPU
Q170MSCPU

More accurate positioning

COGNEX Vision System

Issues at
production
sites

More precise drive operation g =50

Direct Drive Motor

€0 3ISVD

Shorter tact time

Target Position Change Function

System Example

juawubily uonon

Ethernet
e,
QO6UDEHCPU — \
Qi720scPU——" \ ey
QY40P
MCCB \.ﬁ MC
' £7 sscneTin

{Mitsubishi solution)
Motion CPU  : Q172DSCPU Servo amplifier : MR-J4-B,MR-J4W2-B Servo motor : TM-RFM,LM-H3
PLC CPU : QO6UDEHCPU GOT :GOT1000 series 1/0 module :QX40,QY40P
Main base unit : Q35DB Vision camera : COGNEX Vision system

Setup Procedure

Parameter

System Structure — Vision System — Motion SFC

Settings for

Connection Settings Program Creation
Ethernet Connection 9 9

Settings

{Applications)

®Pre/Post inspection system imaging ®Solar panel production ®FPD manufacturing

®3D LCD manufacturing ®SEMI logic inspection

12
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Solution

COGNEX

1 Vision System

Accurate Position Reading and
Quick Location Readjustment

The vision system can easily read the current position, and quickly moves the material (wafer) to the target position, calculating

the correction amount.

[Example of using wafer (material)]

COGNEX
Vision System

current position.

The vision system measures the

The system moves the wafer to the
target position following the correction
amount calculated.

Solution

) Direct Drive Motor

Direct Connection to Drive Parts
for High Response and Accuracy

High-response, high-accuracy, and stabilized positioning are achieved by using the direct drive motor.

This motor is also suitable for a low-speed and high-torque operation.

[ Direct Drive Motor Example]

r

This hollow construction
enables cables and wires to
go through inside.

\

Elimination of transmission
mechanical parts

.

Suitable for a low-speed
and high-torque operation.

Smooth operation with low
noise

Clean system without dust
coming from worn out

Solution " Target Position

3  Change Function

Flexibly Responding to
Changes in the Target Position

Since performing a position correction < <7 [gg:i:?;fgf::?;g;z:ﬂet
using the vision system data during V-axis 9
positioning operation, New

target <::J, ®
the system can move the wafer position <" Original
to a new target position directly R target position
without starting positioning again. <€— Original target position
Thus shorter tact time is achieved. <--- New target position

» X-axis




MELSERI/0-J4
= Setup Procedure

Step1

SSCNET Structure Amplifier Settings

; Project R x
E-g lignment: System (3¥13)

System Setting
i G.ssic Setting

Double click

System Structure

SO 1 LD 115 O

High-speed Reading Data

B3, Optional Data Monitor
ection

ble click

: Ibservation Function Par
s+ #] Visian System Parameter
P FLC Module List

B8 Automatic Refresh Setting List

Set the servo amplifier. f«iiffiéiifﬁﬁ."fm
Servo Program

18 Label

{5 Structured Data Types

I
>
17}
l
o
@

' ‘MR Configurator2

Step2

Built-in Ethernet Port Setting

IP Address Setting
Default:192.168.3.39

Parameter Settings for

juawubily uonon

Set the IP address of the Motion Select from "MELSOFT
Connection" or "MC Protocol" for
controller. = —— — protocol.

4

Step3

— Ethernet Communication Line
= B, alignment System (5%13) Comvart
. n =/ il System Setting el
Vision System > = _
______________________ I System Structure S e 5
SSCNET Structurs Vs Systen No. | 1 2 3
i Axis Label 1 Address 1921683100 152.160.3.101
______________________ dreading Data 'ﬁrlﬂ‘:i“m ;;-m— e sian sysben
e
5 Manitar el : s 5
User Name mksubishi stk
= ricror
& Status Slorace Device Deom. Corrart I
. i i{ Vision Program Operakion N Ttem
Set the parameter concerning - Y PLCTIEATE TR 7 )
* B adtomatic Refresh S8ing List Program ha. 1 z
. . : Viskons Systam No.. 1 2
the Ethernet communication and ugmwatasm ;
. . EECLERER Double click Status Stornge Devica o000 )
the vision program operatlon. mmwmmm
o310
Vision Program Operation ¢ 2
( 1D:A\|gr:mem )
Systern Setking
- Servo Data Setting
MOtIOI’l SF PI’Og I'am Motion SFC Progran . . .
Se=sssssss=ss=s=s====== (B} Motion SFC Program Manager These 3|mplle instructions
Creation Double click pEigsllenER enable regdllng of the data
______________________ iotion SFC Program from the vision system.
001:Main [Fm he vision
(|=] n1o:Aligrment > -
TEI Operation Contral Pragram [”Gcwr?ﬂm b complt
['_:é Transition Program mz.f,%;:iia. *C?Mse °
Describe the vision system =1-{{®) servo Program f— I '
. . . [t Serva Program List Il Calculate the command position using the image data
dedicated instructions, and then 21 I3 Servo Program Diool-LoNG(DIGF 100000
e . k0030 I
the positioning data from the - Label L
vision System is possib|e to be (B Structured Data Types T tovement amount 0u000 ym
[ Drevice Mernory ;M\ovemenéemun( ?Qagggoopm ’
read . Drevice Comment e spee I 0 mme
( END )

14



@ System examples | Exceptional solutions for your all production needs

For material handling, automotive assembly and scanning

| case | 04

Gantry Application

Vibration Suppression
Functions

X1-axis (Linear Servo Motor)
A X2-axis (Linear Servo Motor)
H Y1-axis (Linear Servo Motor)

[ B Y2-axis (Linear Servo Motor)
Y1, Y2, Z1, Z2-axis 1 vancec synehronods oniro H zZ1-axis (Vertical axis)

All axes '|

[ Move to the home position. }

@ Z2-axis (Vertical axis)
{ Move to its wait point. }
(a) Light Curtain
(b) GOT (Graphical Operation Terminal)
I—I

Move to the target position from the home
position. (for spraying, material handling)

{ Move back to its wait position. }

15



MELSERI/0-J4

Q17nDSCPU
Q170MSCPU

Suppression of machine vibration

Issue

Issues at
production
sites

Vibration Suppression Functions

Simpler multi-head configuration

Linear Servo Motor

Synchronized movement of axis-1 and axis-2

Tandem Configuration

¥0 3ISVO

System Example

GT1665HS-VTBD

uoneoijddy Asjuen

= EER

o e e e

et HLIE i

QoBUDEHCPU —
Qi172pscpu —

. —QY40P
QX40
Q173DSXY

{Mitsubishi solution})

Motion CPU : Q172DSCPU Servo amplifier : MR-J4-B,MR-J4-W2-B Servo motor  :HG-KR
Linear servo motor : LM-H3 Safety signal module: Q173DSXY Main base unit: Q35DB
PLC CPU : QO6UDEHCPU GOT : GT1665HS-VTBD I/O module  :QX40,QY40P

Setup Procedure

Parameter
Settings for Vibration =~ Program Edit
Suppression Control

System Structure Parameter Settings
Settings for Linear Control

{ Applications)

@ General material handling ® Automotive assembly ®Machine tool loading

@ Aircraft assembly @ Scanning device

16



MELSERVO

- ]4 Offering the Best Solution

Advanced Servo Gain Adjustment Enables
1 PFUnctions Precise Vibration Suppression Control with
One-touch Ease

Solution  Vjbration Suppression

»»» Advanced Vibration Suppression Control Il Two types of the vibrations are

. . . . suppressed at the same time.
Due to vibration suppression algorithm [ Three-inertia | viatonat © PP
which supports three-inertia system, system the end of an arm ‘ Without vibration ‘ ‘ Advanced vibration Advanced vibration

two types Of |OW frequency vibrations H| suppression control suppression control suppression control Il
are suppressed at the same time. =
Adjustment is performed on MR Configurator2.

i i i i i i Vibration in‘” Torque
ThIS functlon is effective in suppressing e “ |
vibration at the end of an arm and in reducing
residual vibration in a machine Two different vibrations One of them is Both of them are
. are mixed. suppressed. suppressed.

»»» Machine Resonance Suppression Filter

With. advanced filter structur.e, Frequency at which App"_cable g Y 1219° ot The number of notch filters
applicable frequency range is | fifter is applied is Applcatle g ranae o is increased from two to five.
expanded from between 100Hz | expanded. [MR-J3] [MR-J4]
and 4500Hz to between 10Hz : ' i .

and 4500Hz. Additionally, the number of
simultaneously applicable filters is increased *
from two to five, improving vibration

suppression performance of machine.

10 100 4500[Hz]
Solution |\ Controlling the Multi-head Freely and
) Linear Servo Motor .
Dynamically

N

The multi-head system can be
structured with the linear servo
motor. (maximum speed: 3m/s

Each of the motor coils
can be controlled
individually by different

(LM-H3 series), max. thrust: 150N commands.
to 18000N, compatible with a This simple structure is Primary side:coil
variety of serial interface linear suitable best for the

machines requiring
shorter tact time.

encoders with resolution range
from 0.005um and up.)

Solution | Tandem Highly Synchronized Operation Between
3 Configuration Two Axes

The parallel drive (tandem [The same axis No. for the input modules ]

configuration) is achieved by
outputting the same data to the
cams using the advanced Input axis module
synchronous control. oo axis 1)

Input axis module
(command
generation axis 1)

(Clutch) (Clutch)

(Cam) (Cam)

17



MELSERI/0-J4
= Setup Procedure

Step1

= B Gy Apebeston (922 SSCNET Structure Amplifier Setting
=l Syeteen Setting
] B Setting Ampl =

Double click

System Structure

Set the servo amplifier and .Ew.,..:?..w.».m..,

servo motor. G
Do Comment Amplifier Operation Mode:
"Standard" for the rotary motor
"Linear" for the linear motor

"DD motor" for the direct drive motor

¥

Step2

= EfFunction displady Easy Paramete, &
Operation mode
. E]-C:mmnr\ seﬁing 27,
Parameter Settings for ;. - = o
______________________ Extension 2 . R erewctiete st e 3l :::_ : ::: >
- Tough drive Pyl |
______________________ Drive recorder :._'__.’*L
~Component parts o
b LIS T 1A R LT SN o)
Pasition contral = p=—_
=)+ Servo adjustments it @%’: ~ — g
Basic i o T ] =——w] ES
- Extension "':.E": L Bwme ..,.......c...-‘.-._\.u..m_] L s s (13,0 LB, LR <
. . . Filker 1 ;:-o-;’ ':n - >
Set just the Basic and Extension - Fiter 2 bl o et o 5
. . Filter 3 b T, e Vot & T
settings for linear control. - Wibration control — R — 1‘, - ] emanm 5
ne-Louc| P Eramanan B [hipicn Tt ALl ]
-Gain?hantging Double click s e vt s ! s v AL i g
=) Linear control i ] = o
Basic oo S
Extension I N [
> -
Step3 aSY paramete
=) Bl Function display e
- Operation mode 9
- (=) Comman
Parameter Settings ot
______________ Extension
-~ Extension 2 2l Feew
Tough drive ||| . .
—————————————————————— - Drive recorder L Viwton,
Compaonent parts E:::g: '
- Position conkrol Tonuh drive:
—————————————————————— = Servo adjustments Debve revorder | o VIFT, VRPN, VRFZI, VRE T3, VRFI4)
- Basic Sosentu iy [ —
Penion conted "
Extension = Lo welting _Hz{0.4-30009 Wirolon rogency sefirg L He (D1-300
- Filter 1 4
Select "3 |nert|a mode" |n the s ::,,I,,, Rnsonance gy teirg R0 Resrencs Segaency meng L e 13008
) . . - Fi phinips | vexsten recuency darpeg sesrng 100036 Vikm st tinueney daspig vetirg UL
Wibration cantrol > Rnsnance fiomusncy demng soling 0000 30 Fssorance Seguency dasgang sefng 0000 3m
"Vibration suppression control (i H—> LS.
. 4 7 9 e tenh ey
mode selection" to enable the by o e
. . Fi y pelection | Cepmbied w| M Moich depth nelection <400 -l dB
"Advanced Vibration ol || E E
Suppression Control 1I".
Step4
5 . 5 Motion SFC Servo program list
= e [)(I&XZSafetyP ] T smarn | J ot ] i i
Mot SPC Prog am Manager [rov—. - o [
. e | _tpin | _tdwmd |
Program Edit Qe P
“ Trarstion Program /| STOP check
-@® 1M2001*!M2002*IM2003*!M2004*!M2005*!M2006
|
[K 31:Real Axis]
1ABS-1
Axis 5
->Address 10000.0 pm
Speed 10000.00 mm/min
|
Create the Motion SFC program 8 0 ceptig OFF check
1M2005*!M2006
and the servo program. T e
© J
[ Click the box to change the value

18



@ System examples ‘ Exceptional solutions for your all production needs

For material loading/unloading and sealing
| case | 05

Pick and Place Robot

Machine Analyzer, and Machine

H
Resonance Suppression Filter
1] 3-axis Type Amplifier

2
‘i‘—~== | - (
Ay —
18 -

-
H X-axis
A Y-axis
H z-axis
X, Y, Z axis -| (a)Hand
{ Move to the home position. }
’ Advanced Vibration Suppression Control I
X, Y, Z axis

—

‘ Move to above the workpiece ‘

from the home position.

[ Grab the workpiece. J

{ Load the workpiece to the next location. }

19



MITSUBISHI SERVO AMPLIFIERS & MOTORS.

MELSERVO-J4

Q17nDSCPU
QI70MSCPU J 0D77GF Sl

Suppression of the machine vibration

Issue

[
S ot Advanced Vibration Suppression Control Il

production
sites

Simpler setting of the suppression function

Machine Analyzer and Machine Resonance Suppression Filter

Smaller size machine

3-axis Type Amplifier

System Example

S0 3ISVD

QO6UDEHCPU
QD77MS4

10qoy 99e|d pue 3oId

{Mitsubishi solution)

PLC CPU :Q06UDEHCPU Simple Motion: QD77MS4 Servo amplifier : MR-J4W3-B
Main base unit :Q35DB /0O module  : QX40,QY40P Servo motor  : HG-KR
GOT :GOT 1000 series

Setup Procedure

Parameter

System Structure — I ter Setti . . . = Positioning
Settings arameter Settings Settings for Vibration Data Settings

Suppression Control

{ Applications)

@ X-Y table ®Sealing @ Material Loading/Unloading

o

(Note-1): Use a 1-axis servo amplifier for QD77GF.

20
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solution  Advanced Vibration Effectively Suppressing Two Types of
LR CL LG | ow Frequency Vibrations

Due to vibration suppression
algorithm which supports three-
inertia system, two types of low
frequency vibrations are

haZdsassEs

Body part
‘ vibration

suppressed at the same time. © Without vibration © Advanced vibration @ Advanced vibration
. . suppression control suppression control suppression control Il
ThUS, the vibrations Of the robot /;.\\ Two different vibrations One of them is suppressed. Both of them are suppressed.
"\ are mixed.

existing from its hand to base can

. . . . Two types of frequencies
be effectively suppressed with this -'!1—— £ (20Hz and 40Hz) are generated.
function. 15 .: :, 40Hz
¢! | W

L( : . —
== 20Hz
I i

S LC LR ENEEEICE  Easy Suppression of Multiple Vibrations with

Machine Resonance . . .
p Suppression Filter the Machine Analyzer and Filter Option

First, the "Machine analyzer” function analyzes the machine frequency characteristics.
Then the five "Machine resonance suppression filters" suppress the vibration.

The number of filters is
now increased to five.

Frequency at which

ﬁ,lter iS applled Applicable frequency
is expanded. . range of MR-J4

Applicable frequenc;
ange of MR-J3

p 3

100 4500 [HZ]

ol Designed to Cut Cost and Save on
3 L Space and Wiring

Comparison of the number of wirings and devices
MR-J4W3-B(3-axis type)
x1unit

Space Saving

3-axis servo amplifier MR-J4W3-B
requires 30% less installation space
than three units of MR-J4-B.

Reduced Wiring

MR-J4-Bx3units

+ SSCNET III/H compatible servo
amplifier drastically reduces the
wiring compared to the pulse
train type.

+ In 3-axis servo amplifier
MR-J4W3-B, the three axes use
the same connections for main
and control circuit power,

Installation

space
reduced by

1
. . | 40mm
SSCNET IIH x3 ! SSCNET llIH x3 85mm
perlpheral eqUIpment’ Contro' Main circuit power supply x3 i Main circuit power supply x3 > > > b < >
H H Control circuit power supply ~ x3 | Control circuit power supply ~ x3
Sig nal wi re, etc. Thus , the Magnetic contactor connection x3 ! Magnetic contactor connectionx3 »
H H H Magnetic contactor control x3 ! Magnetic contactor control ~ x3
number of wirings and devices is e S e 5 |
Motor power input x3 ! Motor power input x3 |
greatly reduced. ! _ | -
Total 21 | Total 1 40mmx3=120mm ! 85mmx1=85mm




MITSUBISHI SERVO AMPLIFIERS & MOTORS

MELSERI/0-J4
= Setup Procedure

Step1i

_ SSCNET Structure Amplifier Setting
System Structure . 9 T —
=y =t 1= = 0000:Q077Ms4 Tzt L) Bl
H [=] i Lo e b
Settlngs Syskem Structure i - =
pa,ama;t; = Double click S
{5 Servo_Parameter [ MIT Saterg | NOT [IL4
Postioning Data >
Block Start Data
g = Synchronous Control Parameter
Set the servo amplifier. comDats C= e
{59 manitor
{1 vigtal Osciloscope

The MR-J4W3-B (3-axis type)
settings are the same as
MR-J4-B (1-axis type).

'l

Step2

Parameter Compute Basic

— Parameter 1
- | i

| e i

Parameter Settings S

—————————————————————— Bl ERRELE Double click
System St |
ion |

Parameter

m; Er
Fositioning Data

o
Block Start Data 5
. + nchronous Control Parameter
Open the "Compute Basic =i it
" {9 Manitor =
Parameter 1" screen and enter ] Digl Osclloscope
the mechanical data there. :
The parameter for electronic ' = Setting

gear is calculated using the data

automatically.

Step3

Easy Paramete,

10qoy 99e|d pue 3oId

_ Servo adjustments-Vibration control setting
Parameter Settings -y
______________________ =23 Intelligent Function Module .
=] @DﬁEIDD:QDFFMS‘? i &
= System Setting = HR iz |
gswem B2 Double click o
Mark Detect e
[Exharsion
---------------------- Servo_Parameter g
e recirder
Block Start Data "‘:M";"m“
" . . " Synchronous Contral Parameter B
Select "Three-inertia mode" to o T - = P S
start the "Advanced Vibration ] pigeal osciloscone ot L] ey gy [ mmam v ey sy ey [ 0 fas00y
. Lt Rmsorarsca frsquancy denging sebing | (300035 Fssonsnce ey danpng seting | (300.030)
Suppression Control 11", i3
i tharrn Crmmand notch e (T
e Froquerery seecton | Dsstied e Bkt et sesectin | 4010 ¥|®
Eatmrman =

'l

Step4

) Positioning data
E--@ Intelligent Function Module o
o . = 0000:QD77M54 e |) =t e s |
+ | Svstem Setting -
POSItIonlng 5% Parameter 5 :
g
______________________ 7l
ositioning Data S
- #4 Positioning Data
Block Start Data
Synchronous Control Parametsr Data Setti
itoni e (034 Cam Data ata Settin
Set the positioning data for - s Aacanng The positioning data is
each axis. [ Diatdl Osciloscope easily created by filling
the data on this screen.
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@ System examples ‘ Exceptional solutions for your all production needs

For pressing, bonding, clamping, and cap tightening

| case | 06

Press-fit Machine

Belt Conveyor Axis _l

[ Feed material to the machine. J

Z-axis for Pressing —l Tightening & Press-fit control

El Belt Conveyor Axis

[ Operate in position control before pressing. ] E Belt .Conveyor Axis
I H z-axis
[ Switch to Tightening & Press-fit control, and press the workpiece. } (a) Ball Screw (C) Workpiece
I (b) Presser (d) Support Table
Switch back to position control after
pressing and go back to its wait position.
{ Proceed to the next workpiece. }

23



MITSUBISHI SERVO AMPLIFIERS & MOTORS.

MELSERI/0-J4

Q17nDSCPU @ QD77MS
Q170MSCPU

1o Pressing of the material with less shock to a machine

Issues at
production
sites

Tightening & Press-fit Control

Monitoring of the machine movement

Safety Signal Comparison Function

System Example

MEI=) RIF): (I3 Te 7

= R

— 1 LA

QO6UDEHCPU —
Q172DSCPU

90 3ISVI

. —QY40P
QX40
Q173DSXY

o

®

[}

e
{Mitsubishi solution) =

=
Motion CPU :Q172DSCPU Servo amplifier : MR-J4-B Servo motor : HG-SR 5
PLC CPU :QO6UDEHCPU GOT :GOT 1000 series I/0 module :QX40,QY40P 3

o
Safety signal module : Q173DSXY Main base unit : Q35DB

Setup Procedure

Speed-Torque Control
Data Setting

Program Creation

{Applications)

®Bonding ®Pressing

@ Clamping @ Cap tightening

24
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SN v enite| - Achieving Shorter Tact Time with Quick Mode Switching,
1 | Control and Less Shock with Smooth Movement

The system switches the control mode
smoothly from position to Tightening &
press-fit control without a stop.

The current position is being stored in
the system during the Tightening &
press-fit control to perform a quick
positioning after switching back to the
position control.

High-speed positioning The system is switched to the Tightening & The system is switched back to position

Presser

O Workpiece
Support table

using the position control. press-fit control, and the workpiece is pressed control, and the presser moves back to its
with constant torque. wait position.
Sudden acceleration causes shock to the Tightening & A smooth torque causes less shock
Torque control n P A h i
machine when switching control modes. press-fit control to the machine when switching control modes.
Switching point Switching point
v
H H Tightening &
Position control ' Torque control Position control ! press-fit control
Speed : (%) Speed : S
— . T %,
(@) Torque(%) W (g R
\ smooth Torque E ’
i itching : )
Time swi I HEll| e
) L(2)
Switching signal |_I Switching signal I—I
@ (1) Switching to torque control, where specified torque(%) is forcibly generated, @ (1) In Tightening & press-fit control, the motor keeps decelerating
causes sudden motor acceleration, giving shock to the machine. until passing the speed limit.
(2) System is forced into speed control when passing the speed limit, causing (2) The mode is switched to torque control when the speed passes
sudden deceleration. the limit.
(3) The system is switched to the torque control after the speed is below the (3) The torque increases constantly to the specified value(%).

required limit.

Motion Controller and Servo Amplifier (MR-J4-B)
Ensuring Your Safety with the Safety Observation
Function, Equipped as Standard

Solution Safety Signal

2  Comparison Function

A safety system that monitors multiple safety signals
(light curtains, forced stop buttons, etc.) can be
created.

Operation condition of the safety
observation functions can be changed in
the PLC CPU and Motion CPU program.

i

PLC CPU Motion CPU
side side
(STO output)

A u|

Light curtain

MR-J4-B

Forced stop button . C



MELSERI/0-J4
= Setup Procedure

Step1

e | Servo Data
. w;:::m Ttem fixis1
S eed_To ue Control Syshem Struchen: ! = Speed Torque Control Data the data only when the speed-torque con...
p q SHCHET Rnxture 3 - Conkrol Mode Switching Request Device C M1
W"Mmﬂm 3 o Control !V\E.ldE Sett.lng Device 0(1) )
3 m' il W Resiai i H Speed Limit ¥alue in Speed-Tarque Control 3000.00{mm/min]
Mark Detection. 3 Torgue Limit Yalue in Speed-Torque Control 100, 0[%]
- | - Speed Command Device D1002(2)
i - Command Speed Acceleration Time 1000[ms]
i - Command Speed Deceleration Time 1000[ms]
= ! Torque Command Device D1004(1)
—) Command Torgue Time Constant (Positive Direction)  1000[ms]
. i - Command Torque Time Constant (Negative Direction) | 1000[ms]
After completing the System | peoepeld] i speed Initial valus Selection a Control Mode ok T
s 6 Fovnsre progean 3 Switching 1:Feedback Spee
Structure, set the Speed-Torque i [ srwmimeron : Torque Tl value Selecion at Controlbade ||
. * ﬂ Syrchronous Control Par asmester : Switching iFeedback Torque
data in Servo Data screen. - Frliad | e s G IR R————————
) Srucured Data Types : 2
Dervice Memory H
Dervicr: Cormment H Fixed Parameter
H ’Vsa the fixed parameters for each axis and their data is fixed based on the mecHanical system,
| etc.

Step2

[Tightening & press—fit control J

Program Creation — I [K 0 : Real]: Positioning control
|F1: Initial setting | / 1 "Ei;; . Moves to above
Laddress # 0 um a workpiece.
| / Speed 1000. 00 mm/min
/

S KO: Positioning control /

2, Moves above a workpiece. / G 0]

g- //////Movement amount detection (5mm above)///// Detects
Create the Motion SFC program 2 | D2L >= #O0L - 50000//Movement amount detection 5mm abov.e &

g //D2L : Axis1 current value [x0.1um] the workpiece. a
and servo program. g GO:Position control //#0L : Workpiece posi. (target posi.) [x0.1um] m

= Movement amount detection S

(5mm above the workpiece)

[G 1]:Tightening & press-fit control

/ /////Swwtched to T&P-fit control.//////
/ 6%86I3b|e VM??CSSEUTE d : [30]T&P-fit E
ontrol mode i .
mode Fro— : DI002L= 1000 //T8P-fit speed  : 10 00[mm/m|n] Switches to 4
Just selecta control G1:Tightening & press-fit control 1 D1004 = 200 //T&P—fit torque - 20 0[%] Tightening & @
and turn ON the mode = Control mode switching from position to éé?"ﬁ]tml mode  switohing request flag < press-fit control 2
- : . =
itching flag- Q tightening & press-fit control. while moving.
swi = //Servo status mode conflrmatlon {18P-fit} =
3 (#80126H4000) = 2
=, //48012 bit14 (ON) : [T&P fit] o
3 | =
Q 5
o] o
° T i i 2]:Tightening & press-fit contro
g G2:Tightening & press=fit control 2 //////////Pressmg torque, position check//////////
@ Pressing torque value check //Control mode switching request flag RST Difference between
= RST M1 the command
8 //Pressing_torque check current and the motor
= ABS (#8001-D1004) <=10 current is within 1.0%
§ //#8001 : Axis1 motor current [x0.1%]

//D1004 : Set pressing torque[x0. 1%]

s _ 6 17]
ning to Pressing time setting TIME 500// Timer 500ms
itch! -
Easy SW!
the T.ghteﬂ\“g ‘ | [
ntro G3: Positi trol 2 [6 3]:Position control 2
gs-fit cO! - Position contro //1///Back t tion control/////////1/////1]
pre The mode is switched back to i :T O‘DOSI on eontre
iti ariable value settings
posliionkcontrols D1000 = 0 //Control mode : [0] Position control
. After pressing,
| éé?omrol mode switching request flag SET { switches back to
O POS!tIOI:] Sontno s \ //Servo status mode confirmation {position control} position control.
Mode switching flag RST \! | (1#80128H4000) ==0) + ( #80108H000C) ==0) * 2001
\ |//#8010 bit2, 3(OFF, OFF) : [during position control]
\ i\ //48012 bit14 (ON) : [during P&T-fit control]l
' |
K1:Positioning control \ [F o
Goes back to its waiting \ | //Control mode switching request flag RST
position. KR
K - ABS I]leal]iPositioning control
END Ruie | Goesback
CAddress 0.0 um to its wait position.
Speed 1000. 00  mm/min
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@ System examples ‘ Exceptional solutions for your all production needs

For safety observation of printing, packing, and other lines

| case | Q7

Conveyor System Utilizing Safety
Observation Function

(a)

(b)

I control Flow

E Belt Conveyor Drive Axis 1

Belt Conveyor Drive Axis 1 -| H Belt Conveyor Drive Axis 2
(A) Glass Window Pane Mounting Line (Restricted Area)
E Car frames are mov;d on conveyor belt. (B) Car Seat Mounting Line (Non-restricted Area) 2]
[ Robots mount pane windows on cars. J (a) Window Glass Mounting Robot

(b) Forced Stop Button
(c¢) Light Curtain

Belt Conveyor Drive Axis 2

I—I

[ Car frames are moved on conveyor belt. J
Workers mount seats inside of car frames. }
[ To the next conveyor line. }

27



MITSUBISHI SERVO AMPLIFIERS & MOTORS.

MELSERVO-J4

Q17nDSCPU

ool Safety measures in case of a person entering in a restricted area

Issues at

Shut-off Function

production
sites

Ensuring safe speed for manned assembly line

Speed Monitoring Function (SLS)

System Example

MELSERV0-J4

GOT

MCCB

MC

Q172DSCPU

{Mitsubishi solution)

PLC CPU :QO06UDEHCPU Motion CPU :Q172DSCPU Servo amplifier: MR-J4-B
GOT :GOT 1000 series Safety signal module : Q173DSXY Servo motor :HG-SR
Main base unit : Q35DB 1/0 module : QX40,QY40P

Setup Procedure

Parameter Settings
for Safety Observation
Function

System Structure
Settings

Safety Signal Wiring

(Note-1)

{ Applications)

®Conveyor system ®Press-fit machine ®Press machine

®Printing machine ®Vertical form, fill & seal ®Horizontal form, fill & seal

(Note-1) Motion controllers and servo amplifiers attain "Safety category 3, SIL2". Take an additional safety measure or consider applicability based on the risk analysis.

28
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Solution : Various Reliable Safety Systems Can Be
Created with Safety Observation Function

1 Shut-off Function

System using "Safety signal comparison function" Each of the Motion and PLC CPU independently performs the

. safety monitoring functions at the same time (giving double
of Motion CPU CPU safety monitoring). Safety control can be combined with
general control, which enables to create more flexible and
simple safety systems. This is the best for a system
monitoring multiple signals with safety monitoring equipment,
such as forced stop buttons, light curtains, etc.

* """" i 1 e ST L RY STO,S51,552,S08S,5LS,SBC,SSM

Light curtain

PLC CPU-side 2 PO

Forced

-Specification of Q173DSXY Safety signal module
L sscneTIe
Motion CPU-side
terminal
Power Shutoff (STO output)

terminal stop button Input signal | 20 points x 2 systems User safety signal
1 point x 2 systems Shut-off signal
Output signal P - v g'
11 points x 2 systems User safety signal
Functions achieved with the servo amplifier . .
The MR-J3-D05 Safety logic module integrates the STO
- System using the Safety logic module MR-J3-D05 and $S1 functions, and has an equivalent number of safety
: I/0 signals to that of two servo amplifiers.
<Shut-off by STO and SS1 functions> @
- #.) Molded-case = -Function _
Magnetic contagtor :‘j circuit breaker (MCCB) l}l ctions STO’SS1
for preventing T -Specification of MR-J3-D05 Safety logic module
unexpected start is I
I ired. L] E
1o onger require J] Magnetic contactor (MC) l‘ Points Purpose
w R for servo alarmMete) u L . .
Safety equipment Input signal | 2 points x 2 systems User safety signal
MR-J3-D05, safety programmable out : .
v > put signal | 4 points x 2 systems Shut-off outputs
MR-J4-B (oontroller MELSEC-QS/WS series, etcA) [—> MR-J4-
(Note-1): STO is not the electrical safety protection function but the function to turn
n — ' off the output torque by shutting off the power supply inside the servo
amplifier. For MR-J4 series servo amplifier, magnetic contactors are not
Servo motor Light curtain Servo motor _@ required to meet the STO requirements. However, install a magnetic
stop stop contactor to prevent the short circuit of servo amplifier or electric shock.
- System using the functions of the servo amplifier The MR-J4-B Servo amplifier has integrated STO (Safe
e Torque Off) function as standard, being suitable for a

system using only one piece of safety equipment.

Magnetic contactor ETBIGIeE- e
f 9 N circuit breaker (MCCB)
for preventing

unexpected start is o -Functions

no longer required. Magnetic contactor (MC) -Specification of MR-J4 Servo amplifier
for servo alarm®ote2)

Points Purpose
Input signal 1 point x 2 systems User safety signal
Light curtain Output signal | 1 point x 2 systems Shut-off status

(Note-2): Refer to the (Note-1) above.

Solution “Speed Monitoring

2 Function (SLS) Securing Safe Speeds All the Time

This "Speed monitoring function" checks . . ]
This function ensures:

if the motor speed has exceeded the -Safety speed>command speed
e " -Safety speed>feedback speed

specified "Safety speed” or not. PLC and Motion CPU both perform the

A safe operation speed can be ensured Speed monitoring function.

by Comparing the feedback and In case the Safety speed is exceeded,

the power is shut off.

command speed with the "Safety speed".
When an error occurs, the STO and SS1 Molion SPU
functions shut off the power.

Safety signal module

£7 sscNeTHLH

Motion CPU side

Power shut-off
(STO output)

PLC CPU side ﬁ




MELSERI/0-J4
= Setup Procedure

S te p 1 External power supply

Light curtain sensor|

Servo amplifier Safety signal module
(MR-J4B) 24VDC (Q173DSXY)
1BOU\J‘ Motion 10 Motion CPU
. . n CNa M Power shutoff
Safety Signal Wiring R 2 = e
Shutoff signal 0—@
Shutoff complete ™
3 i Shutoff
Sona 1)
. . .. Shut_offoc_)mplete signal
This diagram shows a wiring o M Light curtain | €———
example of a safety system L
. . Lot ura
using a safety signal module. onrennan
The light curtain signals are . PLcio PLCCPUshM
. . . E@ Power
wired to the input terminals of Shutoff signal il _Ef signal
the safety signal module, and S0 G
. ly
the module's output terminals P
are to the STO terminal on the i
servo amplifier. "
Light curtain
' Light curtain

(Note) This example is compliant with
EN ISO 13849-1 Category3 PLd.

L1L2L3

Control circuit power supply

Light curtain sensor

The shutoff signals are connected
to the "STO1" and "STO2"
terminals of the servo amplifier from
the safety signal module.

Light curtain signals are sent to
both PLC and Motion CPU via
safety signal module.

¥

System Structure

Step2

SSCNET Structure Amplifier Setting

=B Safety (Sv22 Advanced Synchronaus Cankrol Method)
=l

Biasic Setting
Syskem Structure
SSCHET Strucure
Poxis Label
- @ Optional Daks Monitor

- %% High-speed Input Request Signal

20 3ISVD

______________________ Mark Dekzction

(=1 P, SaFety Observation Function Parameter
+ -y safety Signal Comparison Parameter
L gl Speed Monitaring Parameter

Vision System Paramster
B8 PLC Module List
A outomatic Refresh Setting List

Set the servo amplifier and the gl e e
servo motor on System Structure £ Rten s o *
;
B

+-f5 Synchronous Control Parameter |
-2 Cam Data

+-{§F Label
Structured Data Types
-] Devics Memary

Device Comment:

Servo Program ‘
screen.

uonouN4 UONEAIBSAQ

fejes buizin walsAg 10hanuo)

'l

p Safety signal comparison parameter Speed monitoring parameter
£ Safety (V22 Advanced Synchronous Contrel Method) The Nusrber of Salety = Trem Thock o, 1
. o Sonal Mod e ] e = Speed Morstoriesy St the data to ee
Parameter Settings = — s s :
System Structure 1. h i Treet ull*'ml
—————————————————————— Setting -
SSCNET Structure Sy Syttt Musmber of s per Motor Revakton 4154304[515)
Poniz Label - na. Meresennct, Ascasnt, o Moo
3y Optional Data Menitor Rk ] Rirvekion e ]
""""""""""" - #% igh-speed Input Request Signal Motion CPU Side. o000
. @ Mark Detection ‘Station o, 1] mwamnmum ooipis]
Safety Observation Function Parameter = Multigle CPU Shared CPU sh
______________________ F-) Safety Signal Comparison Parameter '_";:'. " :L"::’ml Miﬂ'w lm“"" 1
- |45 spesd Monitoring Parameter T — Wmsoad e
#["Vision System Parameter Mot 10000 L) p
% PLC Module List = At e Ao Vol of Postion Devistion | 100,0fjm]
) .. I8 automatic Refresh Setting List (%] Iwm
Set the Number of the safety signal i ey P M v e
B Mation rogran
el U GLAY
i i 1 [ Servo Program et rices
modules, etc. with the Safety signal L i H— e
: [l g4 Cam Data
comparison parameter. Set the 5 Label
Structured Data Types
n " H 1
Safety speed", Speed monitoring [].§Dm Merory
Device Comment

axis No., etc. with the Speed
monitoring parameter.
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@ System examples ‘ Exceptional solutions for your all production needs

For conveyors, Motion alignment, packing, and robots

| case | 08

Eco-friendly Conveyors and
Product Handling Equipment

B B<——0O

| R<—a8

00— &>
(b)
(a)
B8
(d)

E Robot 1 X-axis (a) Robot 1
- A Robot 1 Y-axis (Linear) (b) Robot 2
e H Robot 1 Z-axis (c) Line 1
] I Robot 2 X-axis (d) Line 2
Robot 1 (X, Y, Z-axis) moves to its wait position. } H Robot 2 Y-axis (Linear)
| [ Robot 2 Z-axis
{ Robot 2 (X, Y, Z-axis) moves to its wait position. } Line 1 Belt Conveyor Drive Axis
—————1 H Line 2 Belt Conveyor Drive Axis
Robot 1 (X, Y, Z-axis)
I—I
[ Robot 1 grabs a workpiece and place it on the pallet. J

I—I

Robot 2 (X, Y, Z-axis)

I—I

Robot 2 grabs the workpiece in the pallet
and move it to Line 2.

{ Operation is then repeated. }
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Q170DSCPU_J QD77MS
Q170MSCPU § QD77GF Kiadl

Managing of total power consumption

Issue

Issues at . .
Power Monitor Function

production
sites

Reduction of power consumption

Multi-axis Servo Amplifier

Minimizing waste of power

Capacity Selection Software

TSB!

QOBUDEHCPU — /
QD77MS16

{Mitsubishi solution})

PLC CPU :QO6UDEHCPU Simple Motion : QD77MS16 Servo amplifier :MR-J4W3-B,MR-J4W2-B

GOT :GOT 1000 series I/O module  :QX40,QY40P Servo motor :HG-KR E

Main base unit : Q35DB Linear servo motor : LM-H3 Z
©

Setup Procedure

System Structure Settings for Optional Creation of a Sequence
Settings Data Monitor Program for GOT Display

juawdinbg BuijpueH jonpoid
pue s10AaAuo0) AjpusLy-093

{Applications)

@ Conveyors and handling

) ®Packing machine ® Motion alignment ®Pick and place robot
equipment

v

(Note-1): Create the system with one rotary servo motor when using QD77GF.
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Solution | Power Monitor Managing Power Consumption with
1 [Function a Visualization System

The MR-J4 series servo amplifiers can calculate power consumption itself
without a power measuring instrument, and can send the data to controllers for monitoring.

® Parameter setting (Optional data selection) ® Displaying power consumption

i User-created GOT
Data that can be Monitored screen

The following are some examples of the data.

- Effective load ratio - Regenerative load ratio - Peak load ratio
- Load to motor inertia ratio - Position loop gain 1 - Equivalent
disturbance torque

(- Module power consumption) (- Module integral power ) - Bus voltage
consumption
Optional data mon
Data type setting with GX Works2

Calculates power
consumption
in the servo amplifier.

Displays the current power
consumption, etc. on GOT
to help improve saving energy

Driving power
energy

st dse

Regenerative
energy

* Module power consumption (W)
- Module integral power consumption (Wh)

Solution Multi-axis Servo Contributing Energy Conservation Using
2 | Amplifier Regenerative Energy

The multi-axis servo amplifier can
store regenerative energy when
motors decelerate.

Those regenerative energy is used
to drive another motor, contributing

Regenerative energy
is temporarily stored
to be used as driving
power energy.

to ener nservation of th
oe e 9y conservation ot the When Y-axis decelerates,
machine. Z-axis accelerates. JoTT
In this system, the re.ge.neratlve B Y-axis motor speed i
energy from the Y-axis is used to 1 @ T

. Deceleration ®
accelerate the Z-axis. !

»Time ;
M Z-axis motor speed *

r

Acceleration ‘
» Time

Z-axis

Solution | Capacity Selection Easy Selection of a Suitable Motor
3 [Software for Your Machine

The "Capacity selection software" (free software)
selects a suitable rotary servo motor, linear servo
motor, and direct drive motor for your machine
using various data, such as mass of the table and
the load, the operation pattern, etc.

After the selection, it shows the calculation process
and results.

(Note): This software is available for free download.
Contact your local sales office for more details.




MELSERI/0-J4
= Setup Procedure

Step1

System Structure Amplifier Settings
System Structure

~ Double click

i Svstem Structure
Yark Detecion

‘w? Parameter

Servo_Parametsr

Positioning Data

Block Start Data

Synchronous Control Parameter

Set servo amplifier. B

I} Digital Osciloscope

Amplifier Operation Mode:

"Standard" for the rotary motor
"Linear" for the linear motor —
"DD motor" for the direct drive motor

—_—

¥

Step2

Axis-1 parameter

[poject | ——
Settings for Optional o OinyPie [ x] Conotnposcpusnstn |

=1 (3 Inteligent Function Madule e Ll ik k]
=) 0000:QDFIME1G ok lter pear-aint o OH |n.n|- 0.0 0.04m
=l Svstem Settiga Pr.S1TI0PR scceleration e , . 1000
Lo TE™™ Double click srbetion Eetazas 0 i
' @ 1ark Deteci] mmmm 1000 0:1000 e300
Pr S3:0P bt amcurd 0.0 0.0 0.0
S SErve_Parameter P S4:0PR tongus ek vl W 0w 00 %
7 Posttioning Data Fr.SE:0peration setting for (OPerstioning Control is Mot 0:Posiioning Corkrel ks Mok (ePosioring Control ks Mot
Block Start Data M?m N IE-r\u\eJ Executed Executed
(i Synchronous Conkrol Parameter P | :0FR Speed
H H ¥ Cam Dat: Fr.S7iDwel OFR ('] LT 0
Set the "Optional data monitor" B i A ks e ié g,:- ﬁ
. Digital Gscilloscope i L
with the parameter. If you select " N o oms oms
. hpt
"Module power consumption" or Qe 5o
" : Data type setting 1 i
Module integral power K o5 T Bl omoseong
type setting 2 Vaoltage 41
consumption", the amplifier ot et Exlicdde bteydbome
p ’ p Rype enitieg 3 (3L Pos. ENC Multi Rav. Countar Vahe Cormurmption (Uked Point: 7 Ponks)
. . Pr.o4:0ptional dets montor : Data
:] Mo Setting
power consumption is e st 4 Lt Conrnee Torae
A P §7:SECNET Satting . -
monitored. g oty T M e
lesatig Tre e 1
ft{wmwmhﬁ 21:485 Pos. ENC Sivge Rerv. nn.tu’;;:o:.r.;zmm
mh-kh Indegral i ' Poirks) 88

o
>
(%]
m
o
[

Step3

=T Lo w“; h User-created
Creation of GOT screen

0

Q0

| w 2.4

Ll S3

ol it Ia

8<

i 2o
[ om0 om =

— o @ 2

ol ey me

Create a sequence program to . =
] T

calculate the data to be D e o o oo 3 §_
displayed on GOT, such as, Sl - 2

"Peak power consumption",

s s * Motor current value
"Peak integral power consumption", . e e} [y omor o : 'lzeak motor currﬁnt value
" " b A o) ownc el + Power consumption
and "Peak motor current". = = - Peak power consumption
i - Integral power consumption
i - Peak Integral power
S~ L e consumption
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@ System examples ‘ Exceptional solutions for your all production needs

For equipment with rollers
| case | 09

Film Slitting Machine

PN Bus Voltage Connection +
Power Regeneration Common Converter

m H Unwinding Axis E Rewinding Axis 1

T p— H Roller Axis H Rewinding Axis 2
Unwinding Axis _l El Cutter Axis
[ Unwind the film. J (a) Film Unwinder

(b) Film Sender

. Sooed Control (c) Cutter
Roller Axis (&) Film Rewinder

(e) Tension Detector (sensor)

l

[ Send the film at a constant speed.

[ The cutter slits the film.

1

Rewinding Axes

|

[ Rewind the cut film. }
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Q17nDSCPU
Q170MSCPU

- Sending film with a constant speed or tension
Issues at
Speed Control, Torque Control

production
sites

Utilizing regenerative energy

PN Bus Voltage Connection +
Power Regeneration Common Converter

System Example

MCCB
MC

A =l

|l Pnbus | T
GOT il voltage i
|| connection Tension
QOBUDEHCPU NN\ \qe4AD e
QX40
G172DSCPU QY40P FR-CV series .

Power regeneration = —
common converter

£Z sscneTin

Tension meter
{Mitsubishi solution)

PLC CPU : Q0O6UDEHCPU Motion CPU :Q172DSCPU Servo amplifier :MR-J4-B

GOT :GOT 1000 series I/0 module :QX40,QY40P Servo motor :HG-SR, HG-KR

Main base unit: Q35DB Analog input module : Q64AD Power regeneration : FR-CV series
Tension meter :LM-10PD common converter

Tension detector  : LX-050TD

Setup Procedure

I
>
1%}
m
o
©

Wiring of the
Power Regeneration

Servo Parameter Speed-Torque Control ~—— Control Mode
Settings Data Settings Settings

Common Converter §
@

g

«

{ Applications) 2

s

=]

®Packing machine @ Printing machine ® Laminator w

®Wire drawing machine @ Slitting machine
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Solution “Speed Control,

1  Torque Control

Various Controls Flexibly Applied
for the Better Operation

Film needs to be sent with a constant tension, preventing from stretching or shrinking. To achieve that, as the equation
below shows the relationship among force, torque, and diameter, the torque has to be changed according to the

unwinding roll's diameter.

The current torque of the unwinding axis, taking the diameter into account, is measured with the tension detector and is used to
compensate the difference from the original torque command, and the data for compensation is sent to the amplifiers.

The relationship among force, 2
torque, and diameter.

=
Force (F)

Unwinding
axis

Unwinding axis: Torque control
(adjusting the tension to be constant)

Continuous power regeneration

Diameter /D)

LM-10PD
Tension meter

Torque (T)

e Force(F) = Torque(T)/Radius (D/2)
=(@xT)D

calculated according to
e Torque(T) = Force(F) x Radius (D/2)

GYEE Speed control (ST Speed control VLR Speed control
axis - — axis = — axis = —
Continuous driving Continuous driving Continuous driving

£

LX-050TD
Tension detector

&)

FR-CV series
Power regeneration
common converter

MR-J4-B MR-J4-B

~
1
1

i & 5
MR-J4-B MR-J4-B MR-J4-B

|
1
1
1
1
1
|
1
T
T
]
i

PN bus voltage

P

[Unwinding equipment]

+ power reg

An unwinding equipment can be created with an inverter or a powder brake.

Unwinding equipment with an inverter

AL

LX-050TD
Tension detector

Receives the data from the
tension detector as analog
inputs, and adjusts the
torque responding to the film
tension change to keep the
tension constant.

4

.

RTYRT)
Tension meter

e

FR-A700 series
Inverter
(Note) Select vector control when the invert drives motors in the following conditions.
® Low speed (about 10Hz or less) during the regeneration
® Low speed with a light load (5Hz or less and the rated torque is 20% or less)
during the power running

Analog input
module

FR-CV series
Power regeneration
common converter

Unwinding equipment with a powder brake

LX-050TD
Tension detector

ZKB-XN
Powder brake

Adjusts the torque of the powder
brake to compensate the
difference between the set torque
and the current torque measured
by the tension detector to keep the
film tension constant.

= |
e ':'
LE-30CTN
tension controller

PN Bus Voltage Connection +
Power Regeneration Common
Converter

Solution

2

Contributing Energy Conservation
by Utilizing Regenerative Energy

Regenerative energy is used
efficiently when multiple servo
amplifiers are connected through
common PN bus to the power
regeneration common converter.

gfficient use of

regenerative
energy

H Continuous regenerative axis

Power f » Time

Regenerative power is efficiently

used in the system with

X . i continuous driving power axis and
B Continuous driving power axis continuous regenerative axis.
Power
‘—
» Time




MELSERVO-J4
= Setup Procedure

Step1

A wiring example of Wire as short as possible
HH three servo amplifiers FR-CV-55K 22mm ? 8mm? Servo amplifier (7kW)
Wiring of the Power piifiers ot Pl A S o Frstunt
and Power regeneration | o ‘ (Note) 22 mm? assuming that the
S2/L2 N/L- O+ 7 N- total of servo amplifier capacities is 15 kW

common converter

since 7 kW + 3.5 kW + 2.0 kW

Regeneration

Wh , ol T21L3 =125 KW.
en connecting multiple Servo amplifier (3.5kW)
servo amplifiers, always use Second unit:

R/L11
S/n21
T/MCH

8 mm? assuming that the total of
servo amplifier capacities is 7 kW
since 3.5 kW + 2.0 kW

=5.5kW.

junction terminals for wiring the

servo amplifier terminals P4,

N-. Also, connect the servo

amplifiers in the order of larger Servo amplifier (2kW)
it o Third unit:

to smaller capacmes. 2 mm? assuming that the total of

servo amplifier capacities is 2 kW

since 2.0 kW

=2.0kW.

Wire the Power regeneration
common converter.

¥

Junction terminal
Overall wiring length 5 m or less

(Note) When using the servo amplifier of 7 kW or less, make sure to disconnect the wiring of built-in
regenerative resistor (5 kW or less: P+ and D, 7 kW: P+ and C).

Step2
Servo Parameter
PC20

Servo Parameter

Undervoltage alarm detection method selection

When you use FR-RC, FR-CV, or FR-BU2,
select "Method 2 (_ _ _1)".

0: Method 1

1: Method 2

v acntcs T, B s da Lom
Aracy montcs KB P o o e g
semry

Set the PC20 parameter when
using the Power regeneration
common converter.

. Speed-Torque control Data
: Project R x
P Ttem Al At ] A s
= Film_Slitking (3422 Advances = Speed-Torgu Set the ds by wabven thy -t oy trol bs uted
=iy Svstem Setting sl £ () e s ™ s )
=} Servo Data Setting Control Mode Settieg Device: DR000{1} 010101} TR [EEETH] [T
m"‘*w"w"m 200000(P5x] 200000(PL 1] T00000(PLSH] 200000(PLS 4] 200000(M5]x]
O ServoParameter Torgue Limk Vokuo In Spead-Toroue ., (c..1 i) 300.0{%) 300.00%] 0.00%]
3] Parameter Black sl
Spoed Commard Devicn 1002z [TTETE) D1022(2) D10%Rz) (I
-2 Limit Qutput Data Command Speed Acoeleration T | |000{ms] 1000} 1000(rs) 1000(ms) 100{ms]
Motion SFC Program Command Speed Deceioration Time | 00| 1000 1000(ms] 000(=s] oon{rs]
) Servo Frogram Toeoue Command Device DIo041) DL} o141 10381 DIOHCT)
Command Torun Tme Constant 1 .
Set the parameters for the § synchronous Contral Pa oxfos) tocufne) 1000ir] 100t 10cfne)
P : P : -/ Cam Data Someand Tordus T Contark | | pecfna] 100uire) 1000fe] 1] 1]
unwinding axis, rewinding axis, i e el
{8y Label . mumm Dtormand Speed  OiCommandSpeed|  OiCommandSoted  DConmandSpeed  (:Command Speed
Structured Data Types
and all of the roller axes to @ Device Memary i 'm"“ﬂ'm“m“ OuCommend Torque  OcCommend Torqud  nCommand Torque  uCommend Torque OuCommand Torue
- i USwkching Condibon  UiSratching Condtipn  Dilwatching Conde Dcutching Condit U:Stching Condition
perform the Speed Torque control. ~A¥ Device Comment :hm&«ndw T S g Corirel .. B Sk CON .. | SR COrETE .. 82 SWEchen) Cortrd .. &€ Swtehing Conto .

¥

Step4

[Speed control ]

1M2001+1M2002+ 12003+ 20042005

6 0]
//Start accept OFF [Check the Start accept flag.

Control Mode Settings

Check the mode

—
60 3ISVI

switching
conditions.

6 1]

Motors stop

((#8011&HB) 1=0) * ((#80318H8) 1=0) (80514H8) 1=0) [CheCk the motors stop. ]
b ((#80718H8) 1=0)  ((#80918H8) 1=0)

Create the Motion SFC program |

to switch the control mode of t Eis,ﬁ]m;Lcmm sped 1o the initial value. )

each axis to speed or torque §E§Z§E x [Set "0" for Command speed. ]
control. Set each axis to "10" gl/gigtmﬁél . J

(Speed control) or "20" (Torque bisees20

control) in the program, according bizzo10 <« [
to the application of each axis.

The example on the right is a i

Motion SFC program switching =t =

the unwinding axis to torque — |

control, and the other axes to (oo At oS sz [Check the Control modes switched-]

Switch the control
modes.

Set "10" for Speed control mode.
Set "20" for torque control mode.

aulyoe| Bunus w4

SET M2 [ Control mode switching ]
SET M3

D1040=10
+( (#80T0BHC) 1=0) + ((#80908HC) 1=0)

//Control mode switching request =
SET M1

speed control. e

[END ]

38



@ System examples ‘ Exceptional solutions for your all production needs

For tightening, pressing, and clamping
| case | 10

Screw Tightening Machine

X, Y, Z-axis _l

{ Move to their wait position. }
I

[ Move to the position for screw tightening. 1

I—I

p—

[ Tighten screws using Tightening & Press-fit control. J n X-axis

: (a) Screw Tightener
[ Z-axis goes down along with the Rotating axis. J g z-ai(_ls I Axi (Z i ) (b) Workplece
ertical AXiIs (Z-axis
I B Rotating Axis
Z-axis
I—I
{ Move back to its wait position. }
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MITSUBISHI SERVO AMPLIFIERS & MOTORS.

MELSERI/0-J4

Q170DSCPU
Q170MSCPU

s Tightening screws without using a torque sensor

Issues at
production
sites

Tightening & Press-fit Control

Repeated accuracy in screw tightening operation

Reduced Torque Ripple During Conduction

QU6UDEHCPU — MC
QD77MS4
{Mitsubishi solution})
PLC CPU :Q06UDEHCPU Simple Motion : QD77MS4 Servo amplifier : MR-J4(W3)-B
GOT :GOT 1000 series /O module  :QX40,QY40P Servo motor  : HG-SR, HG-KR

Main base unit : Q35DB

Setup Procedure

Creation of a
Sequence Program

System Structure

Settings for Tightening
& Press-fit Control

Servo Parameter settings

o
>
(%]
m
o

{ Applications)

©Cap tighteni ®Tightening machine for ®Tightening machine for
ap tightening cylinder head clutch tightening
®Press-fit machine @ Clamping

aulyoe Buluaybil maiog
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Solution Fightening & Press-fit

1 [Control Open-Loop Control for Screw Tightening

The vertical (Z-axis) and rotating axis can be used to tighten screws by switching the control C Rotating axis
mode to "Tightening & press-fit control" which does not require a torque sensor.

"Tightening & Press-fit control" is a control mode where the motor does not have to stop

. . e Vertical axis
when the system switches to this control mode from speed or positioning control. (Z-axis)
<Operation Sequence> Screw Tightener

A)—(2) Vertical axis

Rotating axis :

: Moves from its wait position to above

® O]

the workpiece.

©) Vertical axis
Rotating axis

(@—(3) Vertical axis

Rotating axis

® @ ® ®
No movement (Servo ON)
: Switches to Tightening & press-fit control. | |
“operaton atlow speed | | Rl 1R 1
: Starts pushing down the screw.
CH 1 CHE]

: Starts tightening after switching to

i

<—  Speed indicator

mid-range speed operation. (arrow)
S > b
(3)—(@) Vertical axis : Pushes down the screw with a constant Speed | ; | :
torque. N i i i
Rotating axis : Switches to Tightening & press-fit control 3 E % E
and tightens the screw. : 0 ! ' Time
(@)—(5) Vertical axis : Pushes the screw to its final position ot ! : : !
with a constant torque. o ! ! /_f—\
Rotating axis : Tightens the screw fully with a [ : i .

specified torque. L

Rotating axis

: Switches back to position control and

Time
i i
4 peed control i 3 “fitcontrol Jl@  Position control
(5)—(B) Vertical axis : Switches back to position control and axis (AN

goes back to its wait position. Speed

| ,
i I
: i
. , —
goes back to its wait position. i . T )
1 ' ' ' Time
: Speed — : Change Tightening &
i Tightening 8 Torque press-fit
| & press-fit | command — Position
<Tightening screws without a torque sensor> . | : | )
. . . orque 0 o0 0 0
Screws can be tightened without using a torque sensor ! I ! !
(open-loop control), controlling the speed and torque of M—\ ; : 1 :

the rotating axis according to its operation sequence.

SRR LR Great Improvement in Repeated Accuracy of
2  During Conduction Screw Tightening

By optimizing the combination of the number of motor poles and the number of slots, torque ripple during conduction is
greatly reduced, which helps improve the accuracy of repeated operation of tightening screws.

Torque ripple

(As compared to
the prior series.)

[Prior model (HF-KP series)] [New model (HG-KR series)]
[\\N/\\/ S \/,\ /\U/\j\ V/\ '\//\ '\\/v \ .} — <

(Note): For 400 W \mP\'OVe

Repeated
Accuracy




= Setup Procedure

MITSUBISHI SERVO AMPLIFIERS & MovmV I l

Stepi

System Structure
Settings

Set the servo amplifier in the
System Structure.

w m Wl 7 2 i
click &

ule

System Structure

System Structure

Parameater
Servo_Parametsr

Positioning Data

Block Start Data

Synchronous Control Parameter
Cam Data

Monitor

{0 pigital Osclloscope:

Module Satting

Set the External I/0
connector and
SSCNET Setting,
as necessary.

Estrial 0 Canpusctin Setting | 33037 St |
‘5ot 4ach sl o of wsteri 10 conractine.
It S Lo Sty

[r—r—rp— =]

L LT

AL Sprabe e Eresnder (M) lrend Serd

bt Trpe 1 ¥okingm Outindipen Cobtir Tram =]
I =l
Foroed Shep ot Srad
valresd ] E |
(o) o

Step2

Servo Parameter

Set the servo amplifier of each
axis. The parameters are easily
set following the assistant
function, including those set for
the first time.

<Servo Assistant>
* Assistant List

« Amplifier Setting

* Test Run

« Servo Adjustment
+ Maintenance

* Troubleshooting

Servo Parameter

MR Configurator2 Help
Shows the instructions for servo
parameter settings.

You can set the parameters without
manuals.

St T P Omagehs brike sequere DU

Sekect B “Lise magnesc braike infeock (MERT” checkbon 1 perionm setting
This srales 0 Ut e sleckomagnete brake Seqance cuput

Step3

o ({08 Bunaet crveco G n
: Swmo3
Project (] F o
Creation of a 2 »  w
t ol {n
Parameter o
~{iag Inteligent Function Maodule el p—— e [2:1=0 1| S 7
-4 Global Device Comment
E—[W ] Wi S 0 No. L e
1« Jrine FBERRORE 102
fraco Jwa ERRCRLDW W0 —

Create a sequence program for
control using Function Block (FB),
such as a program for control
mode switching.

=1 FBIFUN

= DT7M516_TRQ
Program

g Local Label

|- DI7MS16_SPD
Program

g Local Label

Structured Data Types

E Local Device Comment

Device Memory
Diervice Initial Yalue

o
t

oo

gravao Jou -

FB for Tightening & press-fit
control

The mode is switched to
Tightening & press-fit control,
and target torque can be set.

e b BFREN
L fw Jwiswr DN
e I T
— LB bt i

L e

[T e e

] e " ]

1

FB for speed control
The mode is switched to
speed control, and speed
value can be set.

42
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Features of Servo System
Controller

Lineup

eatures of the Motion C ollers and the Simple Motion Modules

Harmony with a wide range of applications and controls

Most-advanced Motion controller Advanced control but simple to use just like the positioning module

SSCNET III/H compatible Motion controller SSCNET III/H compatible Simple Motion module

Q173DSCPU QD77MS16
Q172DSCPU QD77MS4
Q170MSCPU QD77MS2
Q170MSCPU-SI QD77GF16

The Motion controller is a CPU module used with the PLC CPU for The Simple Motion module is an intelligent function module performing
Motion control. Using Motion SFC program, the Motion controller positioning control following the PLC CPU’s instructions. Synchronous
separately controls I/O modules, etc.,from the PLC CPUs; therefore control that was unavailable with the previous positioning module is now
high speed control is achieved. available with these new Simple Motion modules, while being simple to
The Q170MSCPU is a CPU module integrating the Motion controller use just like the positioning module.

function, the PLC CPU function, and power supply all in one. The positioning function of this Simple Motion module is used in the

same way as the positioning module.

[PLC CPU] [Motion CPU] [PLC CPU] [Simple Motion module]

Output signal
Motion SFC Sequence program ON/OFF

Execute Motion dedicated
instructions, such as Input/output signal

Start of Motion SFC <: Writing data to X 32 points

‘ buffer memory Y 32 points

: Data exchange through ::: :

Multiple CPU high speed .
transmission area — Rii?;g?r:::g:;m

SSCNETII/H
CC-Link IE Field Network | SSCNETIII/H
To servo amplifier

To servo amplifier

Sequence program

Reference to input signal

Buffer memory




MITSUBISHI SERVO AMPLIFIERS & MoruV ] l

Function Comparison

M Superior

Motion controller Simple Motion module
Q173DSCPU Q172DSCPU Q170MSCPU(-S1) (NEW) QD77MS16 QD77MS4/QD77MS2

Module type CPU module Intelligent Function Module

SSCNET llI/H SSCNET llI/H CC-Link IE Field Network
Servo amplifier
type MR-J4-B MR-J4-B MR-J4-B-RJ010+MR-J3-T10
Sldmber of Up to 32 Upto 16 Upto 16 Up to 4 axes/2 Upto 16
P p to 32 axes p to 16 axes p to 16 axes p to 4 axes/2 axes p to 16 axes

MELSEC-Q series QO03UD/QOBUDH or equivalent MELSEC-Q series
Esalrr;i?vzlgr?t MT Woks2 MR Configurator2 (Note-1) Simple Motion Module Setting Tool MR Configurator2 (Note-2)
noage —
language Motion SFC
Position control Speed control Torque control Position control Speed control MNete-9) Torque contro| Nete-4)

Control modes [l Tightening & Press-fit control Synchronous control Tightening & Press-fit (o4
Advanced synchronous control Synchronous control

D77GF16 (NEW)

Servo amplifier
interface

PLC CPU

Linear interpolation Circular interpolation Trajectory control Linear interpolation Circular interpolation Trajectory control
Positioning
control Helical interpolation Position follow-up control | Speed control with fixed position stop Speediposition switching control (ABS)
High-speed oscillation control § Speed/position switching control Speed/position switching control (INC) | Position/speed switching control

Acceleration/

deceleration Trapezoidal acceleration/deceleration | S-curve acceleration/deceleration | Advanced S-curve acceleration/deceleration Trapezoidal acceleration/deceleration | S-curve acceleration/deceleration

control

JOG operation Manual pulse generator operation JOG operation Manual pulse generator operation
JOG operation simultaneous start Inching operation

Functions to Current value change | Target position change | Torque limit value change Current value change | Target position change | Torque limit value change

change the

control details Speed change Acceleration/deceleration time change Speed change Acceleration/deceleration time change

Proximity dog type Scale home posifon signal detecion type:
Count type 1 Count type 2
Data set type

Manual control

Proximity dog type 1 Proximity dog type 2 | Scale home posiion signal detection type
Count type 1 Count type 2 Count type 3

Home position
return type

Data set type 1 Data set type 2 Dog cradle type
Stopper type 1 Stopper type 2 Limit switch combined type

Dogless origin signal reference type
Forced stop Hardware stroke limit Software stroke limit

(Note-1) : MELSOFT MR Configurator2 is included in MELSOFT MT Works2.

(Note-2) : The Simple Motion module setting tool is included in MELSOFT GX Works2.

(Note-3) : The safety observation function is available with the Q173DSCPU/Q172DSCPU.

(Note-4) : Available only with the QD77MS.

(Note-5) : The QD77GF can perform only speed control with position loop, while QD77MS can perform speed control.

Sub functions

I $13]]0J1U0D WBYSAS OAISS JO Sainjee
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Software

Features of Engineering ‘

. V7
IQ MELSOFT

Engineering Environment s
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Comprehensibly supporting Motion controller design and maintenance
MELSOFT MT Works2

Motion SFC programming, parameter setting, digital oscilloscope function, and simulation function are available. All necessary setup steps

Motion Controller Engineering Software

for use of Motion controller are created with this software, from system designing, programming, debugging, to maintenance.

Supporting settings of simple Motion modules as well as sequence program creation i

Programmable Controller Engineering Software MELSOFT GX Works2

This software supports sequence program creation and the necessary setup steps for use of Simple Motion modules, such as the
creation, startup, debugging, and maintenance of parameters, positioning data, and cam data.

Start-up support tool for a suitable machine system, optimum control and short setup time
Servo Setup Software MELSOFT MR Configurator2

Tuning, monitor display, diagnosis, reading/writing parameters, and test operations are easily performed on a personal computer.

This start-up support tool achieves a stable machine system, optimum control, and short setup time.

| Easy to Use | Pursuing Easy-to-use and User-friendly Functions

‘ System Design m

4 System design @ Parameter settings 4 Electronic gear
You can easily set servo amplifiers and modules with a The one-point help is available to set parameters You can easily set the complicated electronic gear just
graphical system setting screen. without the manual. by inputting the machine specifications (reduction ratio,

ball screw pitch, etc.).

Programming
@ Positioning data setting 4 Advanced synchronous control 4 Programming
The Data Setting Assistant function simplifies the Synchronous control data is easily created with User-friendly functions are available for program
setting input process of the positioning data for the software by placing mechanical modules on screen, development.
Simple Motion modules. such as the gear, shaft, speed change gear and cam.

MT MT
Works2 Works2 Qi

Monitor Function and Debugging

4 Digital oscilloscope function @ Monitor function 4 Simulator
Operation check and troubleshooting are powerfully The Motion controller operation status is easily Program debugging can be executed without using
supported with data collection and wave displays which confirmed with the various monitoring functions. Motion controller, which improves designing efficiency.

are synchronized to the Motion operation cycle.
e ———
MT e e MT
Works2 = Works2

MT
Works2
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\ Easy to Use \

@ Adjustment of servo amplifier parameters

User-friendly Software for Easy Setup, Tuning and Operation

MR Configurator2

Collaboration with the MR Configurator2 increases the ease of servo installation. You can set and adjust servo amplifier parameters with the MR Configurator2,

the software created with Mitsubishi servo know-how.

@ Parameter Setting Function

4 One-touch Tuning Function

4 Tuning Function

| Servo amplifier

Servo motor

Display parameter setting in list or visual formats, and
set parameters by selecting from the drop down list.

Set without

Display details
of relevant

parametersina === =
docking window. [

-
-

| Easy to Use |

Adjustments including estimating load to motor
inertia ratio, adjusting gain, and suppressing
machine resonance are automatically performed for
the maximum servo performance just by clicking the
start button.

Check the B r e I
adjustment e
results of settling | m=esmsme—rm s — _
tma and " [G2R »
overshoot. |~ et gl l
Display F:__'_'_' E=—=]
adjustment results. == =TT Adjustment
completed
N = an.
Easy i e
adjustment
e - z's'

Seamless Engineering Environm

Adjust model control gain finely on [Tuning]
window manually for further performance after the
one-touch tuning.

Pursue higher
performance with
manual setting.

[ Adjust gains
i . g

MELSOFT iQ Works is an integrated engineering software product, composing of GX Works2, MT Works2, GT Works3, and RT ToolBox2.
By sharing information such as system designs and programming as the entire control system, the system design and programming efficiency are

improved and total cost reduction is achieved.

¢ MELSOFT Navigator

In combination with GX Works2, MT Works2, GT Works3, and RT ToolBox2, this software performs upstream system design and inter-software operation.
It provides such convenient functions as system configuration design, batch setting of parameters, system labeling, and batch reading.

MELSOFT Navigator

Programmable Controller
Engineering Software
MELSOFT GX Works2

Motion Controller
Engineering Software
MELSOFT MT Works2

Screen Design Software
MELSOFT GT Works3

Robot Total Engineering
Support Software
MELSOFT RT ToolBox2

46
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Industry-leading Basic Functions

| High response |

Our original servo control architecture
is evolved from the conventional

[Settling time comparison with the prior model]

Speed Frequency Response Is Increased to 2.5 kHz

[Dedicated execution engine]

[MR-J3] Settling ti [MR-J4] Equipped with the servo control engine with our original
- _of- g time
two d(.egrees of-freedom model reduced by architecture.
adaptive control and applied to the A 40%(Note)
dedicated execution engine. Speed > WServo amplifier control loop
frequency response is increased to » ‘ [Built-in dedicated execution engine]
) — — [p— Command
2.5 kHz. Compatible servo motors are : Fe Model-based control ]
equipped with a high-resolution Settling time Settling time l l l Servo motor
absolute encoder of 4,194,304 - Position Speed Current
pulses/rev (22-bit), enabling high- —— Command —— Torque —— Droop pulses — In-position control control control

speed and high-accuracy operation.
The performance of the high-end
machine is utilized to the fullest.

Improving Machine Performance with
High-performance Motors

| High-accuracy |

Rotary servo motors achieve high-accuracy positioning and smooth
rotation with a high-resolution encoder and improved processing
speed.

[4000000-pulse encoder ]

(Note): The result is based on our evaluation condition.

—

Reduced Torque Ripple During

| High Stability|  agnduction

By optimizing the combination of the number of motor poles and the
number of slots, torque ripple during conduction is greatly reduced.
Smooth constant-velocity operation of machine is achieved.

(As compared to
the prior series.)

[Torque ripple]

[Prior model (HF-KP series)] [New model (HG-KR series)]

| | | | A
( | | | > (ITTATFATTA Tt HHHHHHHW\HHWHWI‘IH

»

MR-J3 series
18 bits = 262,144 pulses/rev

MR-J4 series
22 bits = 4,194,304 pulses/rev

| Flexible |

4 1-axis/2-axis/3-axis Servo Amplifiers

(Note): For 400W

Applicable for Various Control and Driving Systems

4 Compatible Servo Motors

For SSCNET III/H
compatible servo amplifiers,
2-axis and 3-axis types are
available in addition to 1-axis
type, enabling flexible
systems based on the
number of control axes.

MR-J4-B MR-J4W2-B MR-J4W3-B

# Linear Servo Motor

MR-J4 series servo amplifier operates rotary servo motors,
linear servo motors, and direct drive motors as standard.

Rotary servo motor Linear servo motor Direct drive motor

Four series are available depending on applications.

LM-U2 series

(Coreless type)

Screen printing systems
Scanning exposure systems
Rated thrust: 50N to 800N
Max. thrust: 150N to 3200N

i

i

i

i

i

i

i

i

:

LM-H3 series |
(Core type) |
Material handlings |
Rated thrust: 70N to 960N |
Max. thrust: 175N to 2400N !
i

i

i

i

i

i

i

=
LM-K2 series

(Core type with magnetic
attraction counter-force)
LCD assembly systems
Semiconductor mounting
systems

Rated thrust: 120N to 2400N
Max. thrust: 300N to 6000N

LM-F series

(Core type (natural/liquid cooling))
Material handlings

Press feeders

Rated thrust:

300N to 3000N (natural cooling)

600N to 6000N (liquid cooling)

Max. thrust:

1800N to 18000N (natural/liquid cooling)
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Advanced Servo Gain Adjustment

| Advanced One-touch Tuning Function| = Quick Setting by Just One Click

Servo gains including machine

—:Command —:Actual operation Vibration suppression Exactly matched. | B One-touch

resonance suppression filter, advanced control and robust filter High-speed tuning window
. . . (Note) adjustment with one-touch. positioning. -
vibration suppression control [, and i 7
robust filter are adjusted just by turning
. . kel WY o : Settling - o —
on the one-touch tuning function. f]:) \ § ; ﬁm'egi § Seting
. . ™ 1) » H » ime
Machine performance is utilized to the _ Al ’
fullest using the advanced vibration \ Time H Time \ \ Time
suppression control function. Operation is unstable. Operation is not following

the command.

One-touch
tuning

(Note): The advanced vibration suppression control Il automatically adjusts one frequency.

| High Stability | Robust Filter

Achieving both high responsivity and stability was difficult with the conventional control in high-inertia systems with belts and gears such as
printing and packaging machines. Now, this function enables the high responsivity and the stability at the same time without adjustment.
The robust filter more gradually reduces the torque with wide frequency range and achieves more stability as compared to the prior model.

[Machine with a high-inertia ratio]

[Robust Filter]

Gain Conventional Conventional control With robust filter
low-pass filter

(Ex.) Printing machine

—

Robust Filter Torque

£

g : |

Frequency

| High Stability | - Advanced Vibration Suppression Control II

Due to vibration suppression algorithm
which supports three-inertia system,
two types of low frequency vibrations
are suppressed at the same time.
Adjustment is performed on

MR Configurator2.

This function is effective in
suppressing vibration at the end of an arm
and in reducing residual vibration in a machine.

T
Vibration at
the end of an arm ‘

Without vibration Advanced vibration Advanced vibration
suppression control suppression control suppression control Il

Two types of
the vibrations
are suppressed
at the same time.

Vibration in‘”

Torque
a machine

A

Two different vibrations One of them is Both of them are
are mixed. suppressed. suppressed.

| High Stability | - Machine Resonance Suppression Filter
With advanced filter structure, - Applicable frequency range of
. . Frequency at which MR-J4 . The number of notch filters is
applicable frequency range is filter is applied Applicable frequencyrange of increased from two to five.
is expanded. MR-J3
expanded from between 100Hz

[MR-J3] [MR-J4]

and 4500Hz to between 10Hz

and 4500Hz. Additionally, the number of
simultaneously applicable filters is increased
from two to five, improving vibration
suppression performance of machine.

Yr-OAd3ST3N JO sainjeay

10 100 4500[Hz]
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SERVO SYSTEM CONTROLLER NETWORK

Achieving High-speed and High-accuracy Movement

| High response | = Three times faster communication speed

Communication speed is increased to 150 i
P i [Network communication speed] 3 times faster
Mbps full duplex (equivalent to 300 Mbps i -

Baud rate [Mbps]

half duplex), three times faster than the

conventional speed. System response is . : EREeE

dramatically improved. e

50 100 150

| Low noise | - No transmission collision

The fiber-optic cables thoroughly shut out Guards Guards Guards

noise that enters from the power cable or against noise. against noise. against noise.

external devices. Noise immunity is

dramatically improved as compared to
metal cables.

| Easy toUse | = Central control with network

Large amounts of servo data are exchanged

in real-time between the controller and the Data write Q17nDSCPU
servo amplifier. 77T > Data read Q170MSCPU
QD77MS

Using MR Configurator2 on a personal
computer that is connected to Q17nDSCPU,
Q170MSCPU, or QD77MS helps consolidate
information for the multiple servo amplifiers.

-4--4-- Reconnecting cables is

E not required.
1
1
1

MR Configurator2

| SSCNETIII/H | | Dramatically Reduced Wiring

Simple connections with dedicated cables Pulse train command SSCNET lII/H command

reduce both wiring time and chances of Complex wiring Simple connection with a cable

wiring errors. No more complicated wiring.
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MELSERVO-J4

Compliant with Functional Safety of International Standard

| Functional Safety | - Functions According to IEC/EN 61800-5-2

MELSERVO-J4 series servo amplifiers have integrated STO
(Safe torque off) and SS1™*" (Safe stop 1) functions as standard.

[Shut-off by STO function] [Shut-off by STO and SS1 functions]

|
|
|
|
|

@ | @

Molded-case i 5':,‘“‘, Molded-case

| 5

Safety system is easily configured in the machine. (SIL 2)

circuit breaker (MCCB) circuit breaker (MCCB)
i

® Turning off the control power of servo amplifier is not
required, cutting out the time for restart.
Additionally, home position return is not required.

® Magnetic contactor for preventing unexpected motor start
is not required.™*?

Magnetic contactor for
preventing unexpected
start is no longer required.

Magnetic contactor for
preventing unexpected
start is no longer required.

Magnetic contactor (MC)
for servo alarmote-2)

Magnetic contactor (MC)
for servo alarm(ete2)

Safety equipment
(MR-J3-D05, safety programmable
controller MELSEC QS/WS series, etc.)

(Note-1): Safety equipment (MR-J3-D05, safety programmable controller MELSEC QS/WS series,
etc.) is required.

(Note-2): STO is not the electrical safety protection function but the function to turn off the output
torque by shutting off the power supply inside the servo amplifier. For MR-J4 series
servo amplifier, magnetic contactors are not required to meet the STO requirements.
However, install a magnetic contactor to prevent the short circuit of servo amplifier or
electric shock.

T
i
i
|
i
|
i
i
|
i
| SS1 signal
|
|
i
|
i
i

i

i

i
Servo motor Servo motor

| Safety Standard | = Advanced Features for World-class Safety

(1) Amplifier + Motion controller "Safety Observation Function"
(2) Amplifier only
(3) Amplifier + Safety logic module "MR-J3-D05"

IEC61800-5-2 Safety standard 1) (2) | (3) IEC61800-5-2 Safety standard 1) | (2) | (3)
Safe stop 1 Speed
(SS1)

Responding to the input signals v
(EM2) from external equipment,

the SS1 function initiates the

motor deceleration. After a

required time delay for motor stop

Safe torque off Speed

(C110)]

v |

Stop category 1
|

The STO function shuts off
power to the motor electronically
using the internal circuit by
responding to the input signals
(EM1) from external equipment

(Controlle:d stop)

Time

(shuts off through is passed, the SS1 initiates the | Time
secondary-side output). EM1 STO function. This function EM2

This function corresponds to the 1 corresponds to the Stop category SS1 |

Stop category 0 of IEC 60204-1. STO signal 1 of IEC 60204-1. STO signal (Normally closed)

(Normally closed)

Safe stop 2 Speed
(SS2) v

Responding to the input signals

Safe operating stop Speed
Position
(SOS) s1

This function monitors the

from external equipment (EM2), position of the motor not to S2
the SS2 function initiates the deviate from the specified range. v
motor deceleration. After a O - | = Power is still supplied to the O - | =

required time delay for motor stop

is passed, the SS2 function EM2

initiates the SOS function. This

motor during the SOS function.

function corresponds to the Stop ) ! Time
SOS signal
category 2 of IEC 60204-1 STO signal (Normally closed) L
Safely-limited speed Speed Safe speed monitor Speed
(SLS) (SSM) A
This function monitors the motor v The SSM signal is outputted Vmax [ : -- : ———————— <-ll>1
not to exceed the required speed when the motor speed is below 1 { g
limit. If the speed exceeds the O —_| — the specified speed limit. ] O —_ | — -C:
limit, the motor power is shut off Vmax | | 43
by the STO or SS1 function. 1 ! g
Time 1 ; Time E
SLS signal
SSM output signal \_‘ p
m
Safe brake control Speed ‘ V:Speed y - by]
| Vmax: User specified speed limit value <
(SBC) v ! S1,82:Specified stop position IO
This function outputs a safety i Ensured safety range k
output signals for external brake ! O — | =
control. ! -
i ! Time

SBC
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A Wide Variety of Energy-conservation Functions

| Energy Saving| Achieving Energy-conservative Machine Using Regenerative Energ

In the multi-axis servo amplifier, the regenerative R | Regenerative energy M A-axis motor speed
energy of an axis is used as driving power energy for @_E L K ; m
the other axes, contributing to energy-conservation of A —tre A-axis motor Time
machine. Y —— _Driving power energy B B-axis motor speed
| ¥
"Power Monitor function", which is available with the Regenerative energy ~K ) Acceleration ‘:
) . . . is temporarily stored B-axis motor Time
standard amplifier, enables the visualization of the and used as driving S )
power energy. Driving power energy M C-axis motor speed
power flow on screen. L
-K Acceleration
C-axis motor ‘ N\, Time

| Energy Saving| Power Monitor Function

Driving power and regenerative energy SSGNET lllH compatible Displays power consumption and total power consumption.
Motion controller

are calculated from the data in the

servo amplifier such as speed and Analysis by Motion controller

Energy-conservative
system examination
Calculates power consumption
in the servo amplifier.

Driving power

Personal el>ergy
computer

Servo motor <@

current. Motor current value, power
consumption, and total power

consumption are monitored with MR
Configurator2. In SSCNET IlI/H system,
data are transmitted to a Motion

o (0 e i P

controller, and the power consumption

—
Regenerative
energy

is analyzed and displayed.

(Note): The diagram shows an example of using MR-J4-B servo amplifier.
Note that this function is available with any of MR-J4 series servo amplifiers.

| Energy Saving| | Optimal Energy-conservative Machine System

4 PN Bus Voltage Connection +
Power Regeneration Common Converter

Regenerative energy is used efficiently when multiple servo

amplifiers and inverters are connected through common PN bus to FR-CV series
. Power regeneration
the power regeneration common converter. common converter

FR-A700 FR-A700 MR-J4 MR-J4

(Note): System only with common PN bus connection is also possible to be configured without using the power Tension detector |nd|ng axis
regeneration common converter. ~ <@
However, there are restrictions depending on the system. Contact your local sales office for more details. Feed-out axis - & Tension detector

(Note): Refer to MR-J4-B(-RJ)/A(-RJ) Servo Amplifier Instruction Manual for selection of FR-CV series power
regeneration common converter.

Regenerative power is efficiently
used in the system with continuous
driving power axis and continuous
regenerative axis.

Printer

| Resource Saving | Environment-friendly Servo Motors

The new environment-friendly HG rotary servo motor series uses
30% less permanent magnet than the prior HF series due to the
optimized design of magnetic circuit.

(Note): For HG-KR43
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Maintenance Functions for TCO Reduction

| Maintenance Function | = Support the Preventive Maintenance for Safety Operation

4 Servo Amplifier Life Diagnosis Function 4 Machine Diagnosis Function
Check cumulative operation This function estimates and e — L
time and on/off times of displays machine friction and e
inrush relay. This function iy = vibration in normal operation eyl R
provides an indication of - U0 pewr g i g without any special measurement. e Tl Iy
replacement time for servo e Comparing the data of the first E— A
amplifier parts such as m‘.".i%.’::’“‘" o operation and after years of
capacitor and relays. Ut il ESTL 0l operation helps to find out the -
The taigat Btespan is displayed. . . . . e vt
A Ackasl s v las dopino oo mege aging deterioration of machine | =emmm e i e
e e and is beneficial for preventive — e emaEe
maintenance. D

| TCO Reduction | = Large Capacity Drive Recorder (Note): TCO: Total Cost Ownership

@ Servo data such as motor current and position command before and after the alarm occurrence are stored in non-volatile memory of servo ampilifier.

The data read on MR Configurator2 during restoration are used for cause analysis.

® Check the waveform ((analog 16 bits x 7 channels + digital 8 channels) x 256 points) of 16 alarms in the alarm history and the monitor value.

Data over certain period of time are stored
in the memory.

a - Monitor
Waveform display l value display
‘ — = —e— - - —
| \ =i =

A \

Alarm No., waveform, and monitor Lowered bus voltage

vglue at algrm occurrgnce are It is revealed that the main
displayed in MR Configurator2. circuit power is turned off.

Data are stored in non-volatile
memory at alarm occurrence.

| Maintenance Function | = Powerful Maintenance Support with Machine Diagnosis Function ;ﬁﬂ; NEW

This function detects changes of machine parts
(ball screw, guide, bearing, belt, etc.) by
analyzing machine friction, load moment of
inertia, unbalanced torque, and changes in
vibration component from the data inside the
servo amplifier, supporting timely maintenance of
the driving parts.

[Monitoring with Machine information is MR-J4-B Changes are
MR Configurator2] monitored. - detected by

automatically
Personal SSCNET IlI/H estimating friction

computer compatible Motion controller E and vibration
& ? ; inside the servo

amplifier.

status data

(Note): The diagram shows an example of using MR-J4-B servo amplifier.
Note that this function is available with any of MR-J4 series servo
amplifiers.

Encoder

Ball screw

Servo motor

| Maintenance Function | ~ Easier Troubleshooting with 3-digit Alarm Display

In MR-J4 series, servo alarms are displayed
in 3 digits.
Troubleshooting at alarm occurrence is easy.

[3-digit alarm display] For the undervoltage alarm, whether the
alarm occurred in the main or the control

circuit is identified by the alarm No.

[Example of an alarm window on
MR Configurator2]

52
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. Lineup

FA Products

PLC

MELSEC-Q Series Universal Model

Introducing the high-speed QCPU (QnUDVCPU) for faster processing of large data volumes.

©ORealize high-speed, high-accuracy machine control with various iQ Platform compatible controllers and multiple CPUs.
OEasily connect to GOTs and Programming tools using built-in Ethernet port.

©25 models from 10 k step small capacity to 1000 k step large capacity, are available.

©Seamless communication and flexible integration at any network level.

Product Specifications

Program capacity 10k steps to 1000k steps

(T EFORTOR SIS P AT VRGN LR IS LAY 256 points to 4096 points/8192 points

Basic instruction processing speed (LD instruction) [P0ER{eR Kl

External connection interface USB (all models equipped), Ethernet, RS-232, memory card, extended SRAM cassette

Function module /0, analog, high-speed counter, positioning, simple motion, temperature input, temperature control, network module

Building block type

Network Ethernet, CC-Link IE controller network, CC-Link IE field network, CC-Link,
CC-Link/LT, MELSECNET/H, SSCNETIII (/H), AnyWire, RS-232, RS-422

Inverter

raphic Operation Terminal GOT1000 Series GT16 Model

Full-flat face body integrating all the functions required of a HMI.

©AIl models are equipped with Ethernet, RS-422/485 and RS-232 interfaces enabling a diverse range of communications.
©A multimedia unit and a video/RGB unit (optional) are supported for smooth recording and playback of moving images.
©USB host and device ports are provided as a standard on the front panel. Easily connect to a personal computer for data exchange.
©Large 15MB memory capacity allows you to use optional functions and real parts, etc., without worrying about memory space.

Product Specifications

Intensity adjustment 8-step or 4-step adjustment

Touch panel type Analog resistive film

Built-in interface RS-232, RS-422/485, Ethernet, USB, CF card

Applicable software GT Works3

Input power supply voltage 100 to 240VAC (+10%, -15%), 24VDC (+25%, -20%)

FREQROL-A700 Series

53

High-function, high-performance inverter

©High-accuracy, high-response speed control using real sensor-less vector control is possible
with a general-purpose inverter having no PLG (encoder) (200% torque/0.3 Hz (3.7 K or less)).
OFull-scale vector control is possible when used in combination with a motor with PLG (when using option).
OThe built-in noise filter (EMC filter) helps reduce noise generated from the inverter.
OThis series supports IPM motor operation. Use auto tuning to operate with the optimum motor characteristics.

Product Specifications

Inverter capacity 200V class: 0.4kW to 90kW, 400V class: 0.4kW to 500kW

Control method IPM control, Soft-PWM control, high-carrier frequency PWM control (Select from V/F,
advanced flux vector, or real sensor-less vector), vector control (when using options)

Output frequency range 0.2 to 400Hz (real sensor-less vector, upper frequency during vector control is 120Hz)

PM offline auto tuning 200V class: 0.4K to 1.5K (150%3%ED), 2.2K/3.7K (100%3%ED)
When using the MM-CF Series, the motor constants, etc., are automatically measured for operation with the optimum
motor characteristics (IPM motors other than the MM-CF Series, and other IPM motor brands are also supported)

Starting torque 200% 0.3Hz (3.7K or less), 150% 0.3Hz (5.5K or more)
(when using real sensor-less vector, vector control)
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Magnetic M Series

Collection large satisfaction in a small body.

OThe industry-leading smallest dimension * is achieved in a general purpose Magnetic Contactor.
* In general Magnetic Contactors of 10A frame class (our survey in September, 2012)

©Standard terminal cover improves safety.

©Wide range of operation coil ratings available. Reducing inventory types and supporting selections.

©Supporting your overseas business with compliance to various International Standards.

Product Specifications

Certification to various standards including IEC, JIS, UL and GE (TOV, CCC certification pending)
Standard terminal cover improves safety, simplifies ordering, and reduces inventory, etc.
Wiring and operability are improved with streamlining wiring terminal BC specifications.

Wide range of operation coil ratings reduces number of coil types from 14 (N Series) to seven types and simplifies selection.

Option units Diverse lineup includes auxiliary contact blocks, surge absorber unit, and mechanical interlock unit.

obot MELFA F Series

High speed, high precision and high reliability industrial robot

1! ©Compact body and slim arm design, allowing operating area to be expanded and load capacity increased.
OThe fastest in its class using high performance motors and unique driver control technology.

©lmproved flexibility for robot layout design considerations.

©Optimal motor control tuning set automatically based on operating position, posture, and load conditions.

Product Specifications

De s of freedom Vertical:6 Horizontal:4

Vertical:Floor-mount, ceiling mount, wall mount (Range of motion for J1 is limited)
Horizontal:Floor-mount

Vertical:2-20 k g Horizontal:3-20kg

Vertical:504-1503mm Horizontal:350-1,000mm

Mitsubishi Numerical Co

iQ Platform compatible CNC to provide TCO reduction effect.

©A CNC structured in building block method on iQ Platform.
©OHigh performance CNC integrated with high-speed PLC offers high-speed control to reduce cycle time.

©A wide variety of FA products helps construct flexible lines.

Product Specifications

Machining center system: 7 systems, Lathe system: 3 systems
Safety signal comparison function, speed monitoring function, duplexed emergency stop

Check here for detailed information: http://www.mitsubishielectric.co.jp/fa/index.html

-
3
o
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©
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A global support network for MELSERVO users

Across the globe, FA Centers provide customers with local assistance for purchasing Mitsubishi Electric
products and with after-sales service. To enable national branch offices and local representatives to work
Global FA Center togej[her in rgspondir.lg to Io'cal ngeds, we have developed a service network throughout thg worlq. We
provide repairs, on-site engineering support, and sales of replacement parts. We also provide various
services from technical consulting services by our expert engineers to practical training for equipment
operations.

Ratingen, Germany

Krakowska, Poland St. Petersburg, Ru.ﬁg'a./ Pune/Gurg'aon/Banga'IOre, 5 Bangkok, Thaj_l_and :
German FA Center/ European FA Center (Poland) Russian FA Center Vs India. - ~ Thailand EA‘gé;nt'éT“
Europe Development Center o . India-FA Center »er
P & AN .
| '."' e !

Hatfield, U.K.
UK FA Center 7 a
~—

Praha, Czech Republic ) S
Czech Republic FA Center NMa—

Beijing, China

Beijing FA Center
ing L China Local Factory

Mitsubishi Electric
Automation Manufacturing
(Changshu) Co., Ltd.

' L\g /| Changshu, China
BN
" PRV

Tianjin, China rfj \’(

Tianjin FA Center

Shanghai, China
Shanghai FA Center

Chon;q'ng
L
Guangzhou, China an

7 sh ) «/ Taichung
Guangzhou FA Center - Hong Kong

Complies with EN, UL, CSA (c-UL) standards,

and Korea Radio Wave Law (KC). MELSERVO-J4 series conforms to global standards.
*This product is not subject to China Compulsory Certification (CCC).
*Refer to "Servo Amplifier Instruction Manual" and "EMC Installation Guidelines" when your

C E GUS system needs to meet the EMC directive.

LISTED " *Contact your local sales office for the corresponding models and standards.




MITSUBISHI SERVO AMPLIFIERS & MOTOV I l

@ Global FA Center ® FA Center Satellite (China) ® Mechatronics Service Base (China) ® Mitsubishi Sales Offices

Bl Production Facility @ Development Center

Chicago IL, U.S.A.
North America FA Center/
North American Development Center

Seoul, Korea
Korea FA Center

Singapore
ASEAN FA Center

Sao Paulo SP, Brazil
Brazil FA Center
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Human and environment-friendly MELSERVO-J4 series is compliant with RoHS Directive.

About RoHS directive * Refer to "Servo Amplifier Instruction Manual" and "EMC

Complles with Restriction RoHS Directive requires member nations to guarantee that new electrical and Installation Guidelines" when your system needs to meet the
of Hazardous Substances electronic equipment sold in the market after July 1, 2006 do not contain lead, EMC directive.
. . cadmium, mercury, hexavalent chromium, polybrominated biphenyl (PBB) . | cables and connectors comply with
Directive (RoHS). and polybrominated dipheny! ether (PBDE) flame retardants. <G> mark Ouroptionalical 21k

"Measures for Administration of the Pollution Control of
Electronic Information Products" (Chinese RoHS).

indicating RoHS Directive compliance is printed on the package.
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Global FA Centers

UK FA Center

£
4

China

Shanghai FA Center

MITSUBISHI ELECTRIC AUTOMATION
(CHINA) LTD. Shanghai FA Center

10F, Mitsubishi Electric Automation Center,
No.1386 Honggiao Road, Changning District,
Shanghai, China

Tel: 86-21-2322-3030 Fax: 86-21-2322-3000 (9611#)

Beijing FA Center

MITSUBISHI ELECTRIC AUTOMATION
(CHINA) LTD. Beijing FA Center

Unit 908, Office Tower 1, Henderson Centre,

18 Jianguomennei Avenue, Dongcheng District,

Beijing, China
Tel: 86-10-6518-8830 Fax: 86-10-6518-3907

Tianjin FA Center

MITSUBISHI ELECTRIC AUTOMATION
(CHINA) LTD. Tianjin FA Center

Room 2003 City Tower, No.35, Youyi Road,
Hexi District, Tianjin, China

Tel: 86-22-2813-1015 Fax: 86-22-2813-1017

Guangzhou FA Center

MITSUBISHI ELECTRIC AUTOMATION
(CHINA) LTD. Guangzhou FA Center

Room 1609, North Tower, The Hub Center,
No.1068, Xingang East Road, Haizhu District,
Guangzhou, China

Tel: 86-20-8923-6730 Fax: 86-20-8923-6715

Taiwan

Taiwan FA Center

SETSUYO ENTERPRISE CO., LTD.

3F, No.105, Wugong 3rd Road, Wugu District,
New Taipei City 24889, Taiwan, R.O.C.

Tel: 886-2-2299-9917 Fax: 886-2-2299-9963

Korea

Korea FA Center

MITSUBISHI ELECTRIC AUTOMATION
KOREA CO., LTD.

B1F, 2F, 1480-6, Gayang-Dong, Gangseo-Gu,
Seoul, 157-200, Korea

Tel: 82-2-3660-9630 Fax: 82-2-3663-0475

,__0./— Russian FA Center

9O— European FA Center

: . Tianjin FA Center—Q/
Guangzhou FA Center

Czech Republic FA C(ente/r/! \ﬁ/’
N -
ndia FA Center
X

e Y
b 3

German fA'Center
onep TN ,‘;.

B 2

-

)J.

Beijing FApenfe( f"/
Ko;éS:A Center

‘{ dMltsublshl Electric Corp
Shanghai FA Center

Talwan FA Center
T“halland FA Center

Thailand

Thailand FA Center

MITSUBISHI ELECTRIC AUTOMATION
(THAILAND) CO., LTD.

Bang-Chan Industrial Estate No.111 Soi Serithai
54, T.Kannayao, A.Kannayao, Bangkok 10230,
Thailand

Tel: 66-2906-3238 Fax: 66-2906-3239

ASEAN

ASEAN FA Center

MITSUBISHI ELECTRIC ASIA PTE. LTD.

307 Alexandra Road, Mitsubishi Electric Building,
Singapore 159943

Tel: 65-6470-2480 Fax: 65-6476-7439

India

India FA Center

MITSUBISHI ELECTRIC INDIA PVT. LTD.

India Factory Automation Centre

Emerald House, EL-3, J Block, M.I.D.C., Bhosari,
Pune, 411026, Maharashtra State, India

Tel: 91-20-2710-2000 Fax: 91-20-2710-2100

MITSUBISHI ELECTRIC INDIA PVT. LTD.
Gurgaon Head Office

2nd Floor, Tower A & B, Cyber Greens, DLF
Cyber City, DLF Phase - lll, Gurgaon - 122002
Haryana, India

Tel: 91-124-463-0300 Fax: 91-124-463-0399

MITSUBISHI ELECTRIC INDIA PVT. LTD.

India Factory Automation Centre Bangalore Branch
Prestige Emerald, 6th Floor, Municipal No.2,
Madras Bank Road, Bangalore 560001, India
Tel: 91-80-4020-1600 Fax: 91-80-4020-1699

America

North America FA Center

MITSUBISHI ELECTRIC AUTOMATION, INC.
500 Corporate Woods Parkway, Vernon Hills,
IL 60061, U.S.A.

Tel: 1-847-478-2100 Fax: 1-847-478-2253

; . /;\-‘

9

Brazil FA9 nter
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Brazil

Brazil FA Center

MITSUBISHI ELECTRIC DO BRASIL
COMERCIO E SERVIGOS LTDA.

Rua Jussara, 1750- Bloco B Anexo, Jardim Santa Cecilia,
CEP 06465-070, Barueri, San Paulo, Brazil

Tel: 55-11-4689-3000 Fax: 55-11-4689-3016

Europe

European FA Center

Mitsubishi Electric Europe B.V.

Polish Branch

32-083 Balice ul. Krakowska 50, Poland
Tel: 48-12-630-47-00 Fax: 48-12-630-47-01

German FA Center

Mitsubishi Electric Europe B.V.

German Branch

Gothaer Strasse 8, D-40880 Ratingen, Germany
Tel: 49-2102-486-0 Fax: 49-2102-486-1120

UK FA Center

Mitsubishi Electric Europe B.V.

UK Branch

Travellers Lane, Hatfield, Hertfordshire, AL10
8XB, U.K.

Tel: 44-1707-28-8780 Fax: 44-1707-27-8695

Czech Republic FA Center

Mitsubishi Electric Europe B.V.

Czech Branch

Avenir Business Park, Radicka 751/113e,
158 00 Praha5, Czech Republic

Tel: 420-251-551-470 Fax: 420-251-551-471

Russian FA Center

Mitsubishi Electric Europe B.V.

Russian Branch St. Petersburg office
Piskarevsky pr. 2, bld 2, lit "Sch", BC "Benua",
office 720; 195027, St. Petersburg, Russia
Tel: 7-812-633-3497 Fax: 7-812-633-3499
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Microsoft, Windows and Windows Vista are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.

Ethernet is a trademark of Xerox Corporation.
All other company names and product names used in this document are trademarks or registered trademarks of their respective companies.

Mitsubishi Electric Corporation Nagoya Works is a factory certified for ISO14001
(standards for environmental management systems) and ISO9001 (standards for
quality assurance management systems)
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SERVO SYSTEM CONTROLLER NETWORK

BUREAU VERITAS V
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Servo Amplifiers & Motors
Servo System Controllers

A Safety Warning

To ensure proper use of the products listed in this catalog,
please be sure to read the instruction manual prior to use.

Country/Region Sales office

USA

Brazil

Germany

UK

Italy

Spain

France

Czech Republic

Poland

Russia

South Africa

China

Taiwan

Korea

Singapore

Thailand

Indonesia

India

Australia

MITSUBISHI ELECTRIC AUTOMATION, INC.

500 Corporate Woods Parkway, Vernon Hills, IL 60061, U.S.A.
MITSUBISHI ELECTRIC DO BRASIL COMERCIO E SERVIGOS LTDA.
Rua Jussara, 1750- Bloco B Anexo, Jardim Santa Cecilia, CEP 06465-070,
Barueri, San Paulo, Brazil

MITSUBISHI ELECTRIC EUROPE B.V. German Branch

Gothaer Strasse 8, D-40880 Ratingen, Germany

MITSUBISHI ELECTRIC EUROPE B.V. UK Branch

Travellers Lane, Hatfield, Hertfordshire, AL10 8XB, U.K.

MITSUBISHI ELECTRIC EUROPE B.V. ltalian Branch

Centro Direzionale Colleoni - Palazzo Sirio Viale Colleoni 7, 20864 Agrate
Brianza(Milano) Italy

MITSUBISHI ELECTRIC EUROPE, B.V. Spanish Branch

Carretera de Rubi 76-80-AC.420, E-08190 Sant Cugat del Vallés (Barcelona), Spain

MITSUBISHI ELECTRIC EUROPE B.V. French Branch
25, Boulevard des Bouvets, F-92741 Nanterre Cedex, France

MITSUBISHI ELECTRIC EUROPE B.V. Czech Branch
Avenir Business Park, Radicka 751/113e, 158 00 Praha5, Czech Republic

MITSUBISHI ELECTRIC EUROPE B.V. Polish Branch
32-083 Balice ul. Krakowska 50, Poland

MITSUBISHI ELECTRIC EUROPE B.V. Russian Branch St. Petersburg office
Piskarevsky pr. 2, bld 2, lit "Sch", BC "Benua", office 720; 195027,
St. Petersburg, Russia

ADROIT TECHNOLOGIES
20 Waterford Office Park, 189 Witkoppen Road, ZA-Fourways, South Africa

MITSUBISHI ELECTRIC AUTOMATION (CHINA) LTD.
No.1386 Honggiao Road, Mitsubishi Electric Automation Center, Changning
District, Shanghai, China

SETSUYO ENTERPRISE CO., LTD.
6F, No.105, Wugong 3rd Road, Wugu District, New Taipei City 24889, Taiwan,
R.O.C.

MITSUBISHI ELECTRIC AUTOMATION KOREA CO., LTD.
1480-6, Gayang-Dong, Gangseo-Gu, Seoul, 157-200, Korea

MITSUBISHI ELECTRIC ASIA PTE. LTD -Industrial Division
307 Alexandra Road, Mitsubishi Electric Building, Singapore 159943

MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD.
Bang-Chan Industrial Estate No.111 Soi Serithai 54, T.Kannayao, A.Kannayao,
Bangkok 10230, Thailand

PT. MITSUBISHI ELECTRIC INDONESIA
Gedung Jaya 11th Floor, JL. MH. Thamrin No.12, Jakarta Pusat 10340,
Indonesia

MITSUBISHI ELECTRIC INDIA PVT. LTD.

Emerald House, EL-3, J Block, M.I.D.C., Bhosari, Pune, 411026, Maharashtra
State, India

MITSUBISHI ELECTRIC AUSTRALIA PTY. LTD.

348 Victoria Road, P.O. Box 11, Rydalmere, N.S.W 2116, Australia

Tel/Fax

Tel
Fax

Tel
Fax

Tel
Fax
Tel
Fax

Tel
Fax

Tel
Fax
Tel
Fax
Tel
Fax
Tel
Fax

Tel
Fax

Tel
Fax

Tel

Fax :

Tel
Fax

Tel
Fax

Tel
Fax

Tel
Fax

Tel
Fax

Tel

Fax :

Tel
Fax

MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: TOKYO BUILDING, 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN

NAGOYA WORKS: 1-14, YADA-MINAMI 5, HIGASHI-KU, NAGOYA, JAPAN

1 +1-847-478-2100
1 +1-847-478-2253

: +55-11-4689-3000
: +55-11-4689-3016

: +49-2102-486-0
: +49-2102-486-1120

1 +44-1707-28-8780
1 +44-1707-27-8695

: +39-039-60531
: +39-039-6053-312

: +34-935-65-3131
1 +34-935-89-1579

: +33-1-55-68-55-68
: +33-1-55-68-57-57

1 +420-251-551-470
: +420-251-551-471

: +48-12-630-47-00
: +48-12-630-47-01

1 +7-812-633-3497
: +7-812-633-3499

1 +27-11-658-8100
1 +27-11-658-8101

: +86-21-2322-3030

+86-21-2322-3000

: +886-2-2299-2499
: +886-2-2299-2509

: +82-2-3660-9510
: +82-2-3664-8372/8335

: +65-6473-2308
1 +65-6476-7439

: +66-2906-3238
: +66-2906-3239

1 +62-21-3192-6461
: +62-21-3192-3942

: +91-20-2710-2000

+91-20-2710-2100

1 +61-2-9684-7777
1 +61-2-9684-7245
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New publication, effective June 2013.
Specifications are subject to change without notice.



