Changes for the Better
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SERVO AMPLIFIERS & MOTORS

For your all production needs

IELSERVO-J4 Solution
|vol.06 | Press-fit Machine

B control Flow W

Belt Conveyor Axis -|

[ Feed material to the machine. }

| Tightening &
Z-axis for Pressing -| Press fit control

Operate in position control
before pressing.

Switch to Tightening & Press-fit control
during pressing.

Switch back to position control
after pressing.

Kl Belt Conveyor Axis (a) Ball Screw (c) Workpiece
H Belt Conveyor Axis (b) Presser (d) Support Table '
E Z-axis [ Proceed to the next workpiece. }

1
o Monitoring of the machine

movement

Pressing of the material with
less shock to a machine

Issues at
production
sites

=) Safety Signal

=) Tightening & Press-fit
Control

Comparison Function

System Example

{Application)
®Bonding
_ QY40P :
QO6UDEHCPU axao ® Pressing
Q172DSCPU AFERSE
=soneriy ® Clampin
{Mitsubishi solution) ' ' ping
Motion CPU :Q172DSCPU Servo amplifier: MR-J4-B Servo motor:HG-SR . .
PLC CPU :QOBUDEHCPU  GOT :GOT 1000 series /O module :QX40,QY40P ® Cap tightening
Safety signal module :Q173DSXY Main base unit:Q35DB

Step1

Speed/Torque Program Creation

Setup Procedure Control Data Setting




4 Offering the

Best Solution

MU et eaiie. Achieving Shorter Tact Time with Quick Switching,
1  Control and Less Shock with Smooth Movement

The system switches the control mode FD_';; g
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.

. . . iti Torque control "
Thus shorter tact time is achieved. » D » GEEEETD

High-speed positioning The system is switched to the the Tightening & The system is switched back to position
using the position control. press-fit control, and the workpiece is pressed control, and the presser moves back to its

with constant torque. waiting position.
Sudden acceleration causes shock to the
Torque control . e
machine when switching control modes.

Presser

Workpiece
support table

A smooth torque causes less shock
to the machine when switching control modes.

Tightening &

Switching point Switching point
v
H H Tightening &
Position control 0 Torque control Position control g press-fit control
Speed E (%) Speed E (%)
@ _@\) Torque(%) (\1:) A Torque(%)
Torque “i) \ smooth Torque E '
Time switching — Time
|_| |.( ) I_'(2)
Switching signal Switching signal |—|
@ (1) Switching to torque control, where specified torque(%) is forcibly @ (1) In Tightening & press-fit control, the motor keeps decelerating
generated, causes sudden motor acceleration, giving shock to the until passing the speed limit.
machine. (2) The mode is switched to torque control when the speed passes
(2) System is forced into speed control when passing the speed limit, the limit.
causing sudden deceleration. (3) The torque increases constantly to the specified value(%).

(3) The system is switched to the torque control after the speed is below
the required limit.

Motion Controller and Servo Amplifier (MR-J4_-B)
Ensuring Your Safety with the Safety Observation
Function, Equipped as Standard

Solution Safety Sig W El

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
functions can be changed in the
PLC CPU and Motion CPU program.

PLC CPU Motion CPU
side side
(STO output)

LA| A A

Light curtain
MR-J4-B

Forced stop button




Setup Procedure

Step1

& Servodata
Al Systom Setting

Basic Seiting Item Axisl

Systenm Strudture = Speed Torque Control Data the data only when the speed-torgue con...
Control Mods Switching Request Device CE?—
Zontrol Mode Setting Device oLy
Speed Limit Yalue in Speed-Torgus Contral 3000,00[rmrmy min]
Tarque Limit Yalue in Speed-Torque Control 100.0[%]
Speed Command Device D1002(2)
Command Speed Acceleration Time 1000[ms]
Command Speed Deceleration Time 1000[ms]
Torque Command Device D1004(1}

Command Torgue Time Constant (Positive Direckion)  1000[ms]
Zommand Torque Time Constant (Negative Direction) | 1000[ms]

After completing the System B e " Speed Tnitial Yalue Selection at Control Mode B
+ B Mot SFC Program Switching iFeadhatkages
Structure, Set the Speed/torque # ] Servo Program Torque Initial Yalue Selection at Control Mode L:Feedback T
& g Svrebeonous Control Parameter Switching sheedbackilorie
i % [ Cam Dt i
data In Servo Data screen. + R Label = Isrx‘tach:w?;\ect\on during Zero Speed 2t Control Mode 0:5witching Conditioh at Switching Cantrol Mode is Yalid
Sruchred Dats Types
Deice Memery
Dwvicn Cormmnt Fized Parameter
’7£Et the fixed parameters for each axis and their data is Fixed based on the mechanical system,
efc,

Step2

[Tightening & press—fit control

H I ; = BT
[K 0 : Real]: Positioning control
Program Creation ‘H: ——— l ks 1 Moves above
“address # 0 um a workpiece.
I / Speed 1000.00 mm/min
/
-OU KO: Positioning control /
2 Moves above a workpiece. /! G o] )
= / //////Movement amount detection (5mm above)///// Detects
Create the Motion SFC program = I D2L >= #0L - 50000//Movement amount detection 5mm above
g //D2L : Axis1 current value [x0.1u the workpiece.
and servo program. = GO:Position control //40L : Workpiece posi. (target posw ) [x0.14m]
e Movement amount detection
(5mm above the workpiece)
[6 1]:Tightening & press-fit control
/| /////witched to T&P-fit control.//////
// //gSBMbIE Valﬁcsett‘Tg d [30]T&P-f
ontrol mode it -
ode e . D1002L= 1000 //T&P-Fit speed - 10. 00[mm/mm] Switches to
Just select @ control ™ G1:Tightening & press-fit control 1 DI004 = 200 //T8P-fit torque : 20.0[4] Tightening &
and turn ON the mode Control mode switching from position to éé?omml mode switching request flag < pre_ss-fit c9ntro|
itching flag- tightening & press-fit control. while moving.
swi = //Servo status mode conflrmatlon (T&P-fit}
@ (#80128H4000) ==
=) . //#8012 b|t14(0N) [T&P fit]
a |
Qo0
'g = . s [G 2]:Tightening & press—fit contro
g G2:Tightening & press-fit control 2 //////////gre:s:ng togqﬁes posli?on check//////////
[ Pressing torque value check //Control mode switching request flag RST Difference between
= RST Wi 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%]

= _ —
Pressing time setting TIME 500// Timer 500ms

G3: Position control 2 [5ppp 2] Rositionfeontrol
. , //////Back to position control/////////////////
The mode is switched back to i
iti Variable value settings
- pesiiionkconialF D1000 = 0 //Control mode [0] Position control
o . After pressing,
?; | éé?oﬁ]trul mode switching request flag SET { o back to
) : iti ition control.
g R Pos!tlor_l controls \ //Servo status mode confirmation {position control} position contro
° Mode switching flag RST \ ((#80128H4000) ==0)  ( #80108H000C) ==0) *M2001
o
= \ //#8010 bit2, 3 (OFF, OFF) : [during position control]
\ //#8012 bit14 (ON) : [during P&T-fit control]
S N
S \ |

K1:Positioning control \ [F a

Goes back to its waiting \ |//Control mode switching request flag RST

position. RST M1

I K : Aﬂéjeal] :Positioning control Goes back
[END ] A{Agd 5 11) to its waiting
ress L0 um o
Speed 1000.00 m/min position.




MELSERVO-J4 series servo amplifiers have
integrated STO (Safe Torque Off) and SS1*' (Safe
Stop 1) functions. Safety system is easily configured
in the machine. (SIL 2)

® 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.™

*1. Safety equipment (MR-J3-DO05, etc.) is required.

*2. Two magnetic contactors are not required when STO function is used.
However, in this diagram, one magnetic contactor is used to shut off the
power at alarm occurrence.

Graph Function

The number of measurement channels is increased to 7

channels for analog, and 8 channels for digital. Display various
servo statuses in the waveform at one measurement, supporting
setting and adjustment. Convenient functions such as [Over write]
for overwriting multiple data and
[Graph history] for displaying
graph history are available.
Waveform measurement for the
connected axes is
simultaneously performed via
Motion controller communication.

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

[Monitoring with
MR Configurator2]

Safety
relay circuit

| (ELEEEIVIIETY) Powerful Maintenance Support with Machine Diagnosis Function

Machine information is
monitored.

Personal

. computer

MITSUBISHI SERVO AMPLIFIERS & MOTOV ] l
~\

[Shut-off by STO and SS1 functions]

e

#..4 Molded case
'wj circuit breaker (MCCB)
%

] 14 Molded case

jC
5 ﬂ circuit breaker (MCCB)

o
ey

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 alarm*?

Magnetic contactor (MC)
for servo alarm*?

Safety equipment

(MR-J3-D05, safety programmable
controller, etc.)

Stops
3 motor

Servo motor

Machine Analyzer Function

Input random torque to the servo motor automatically
and analyze frequency characteristics (0.1 kHz to
4.5 kHz) of a machine system just by clicking the
[Start] button. This function supports setting of
machine resonance

|
|
|
|
|
i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
! e P
|

|

|

|

|

|

|

i

|

|

|

|

i

|

|

|

|

i

|

|

l

suppression filter, etc. psssss= ===

Measurable B
mechanical -
characteristics 1>

pPatent

Changes are
detected by
automatically
estimating friction
and vibration

SSCNET III/H
compatible Motion controller

GOT

s Command inside the servo
e — amplifier.
IEE oo

Servo
status data

maintenance of the driving parts

Encoder

Ball screw
Servo motor

Solution N\

Man, machine and environment in perfect harmony

2% 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

New publication,effective January 2013.
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