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} Purpose of the Course ) 000

This course targets first-time users of the MITSUBISHI industrial robot MELFA and describes the procedures for setup,
operations, and maintenance.
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M Course Structure

The contents of this course are as follows.
We recommend that you start from Chapter 1.

Chapter 1 - Configuration of Mitsubishi Industrial Robot MELFA

This chapter covers the configuration of the MITSUBISHI industrial robot MELFA.

Chapter 2 - Setup

This chapter covers setup procedures, such as connecting devices and setting an origin.

Chapter 3 - Programming

This chapter covers programming methods.
Chapter 4 - Robot Operation

This chapter covers robot operations with a teaching pendant.
Chapter 5 - Automatic Operation

This chapter covers the methods of carrying out automatic robot operation.
Chapter 6 - Maintenance

This chapter covers the methods of carrying out maintenance and inspection.
Final Test

This chapter checks your understanding of the contents of chapter 1 to 6.
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} How to Use This e-Learning Tool ) 006

Go to the next page Go to the next page.

Back to the previous page.

Back to the previous page

"Table of Contents” will be displayed, enabling you to navigate to

Move to the desired page the desired page.

Exit the learning.
Window such as "Contents" screen and the learning will be closed.

Exit the leaming
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[ eyl Cautions for Use ) 00

Safety precautions

When you learn by using actual products, please carefully read the safety precautions in the corresponding manuals.
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> Configuration of Mitsubishi Industrial Robot MELFA

This course describes basic and maintenance operations on the MITSUBISHI industrial robot MELFA.

The MITSUBISHI industrial robot MELFA is used to assemble and check electric components and electronic
components and transfer automobile parts, liquid crystal display boards, and semiconductor wafers, for example.
The MELFA can automate production equipment and will add a high value.
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»m Types of Robots and Controllers

[ Robot ]

The MITSUBISHI industrial robot MELFA has two types: the vertical, multiple-joint type and the horizontal, multiple-

joint type.

Iong amm Mth
load capacity of

RH-3FH-D
RH-3FH-Q

Load capacity of 3 kg

4
3

|

A
.

Long arm with . Long aim wnth 5
load capacity of 4 kg Load capacity of 7 kg

Long arm with
load capacity of 13 kg

Load capacity of 6 kg

Load capacity of 12 kg

RH-6FH-D RH-12FH-D
RH-6FH-Q RH-12FH-Q

load capa

Load capacity of 20 kg

Load capacity of 20 kg

RH-20FH-D
RH-20FH-Q
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»m Types of Robots and Controllers

[ Controller ]

Two types of the robot controller are available: D type (standalone robot controller) and Q type (iQ Platform-

compatible controller).
The robot CPU is built in the D type controller. For linkage with a programmable controller, the robot CPU is

separated from the Q type controller and mounted on a slot on the programmable controller base.

D type (CR750/CR751-D) Q type (CR750/CR751-Q
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»m Equipment (Option and Peripheral) Configuration

The following shows the equipment (option and peripheral) configuration of the Q type robot system.

Putting the mouse cursor over a piece of equipment displays the description of the function.

M Electrical hand  Multiple hand

Robot CPU

piping set for hand

Solencid '
valve set < :
Intemnal wiring and I ‘-’i 1 :

External user wiring
and piping box

< Robot am options > < Equipment used for standard configuration >

Teaching [ S
pendant 4
& 5 (option)

Force sensor set

Ethernat ﬁ

Vision system

Encoder
intarface

Q173DPX

1Q Platform-compatibl
programmable controller

B A,
.~ - =~ y z USB cable
o e use

MELFA-3D Vision
MELFA-Works RT ToolBox2
< Feature options > < Software options >

Controller , Servo
GOT
Pulse encoder
SSCNETII
Additiora|
communication axis function s

{MR-J3-BS/MR-J4-8)
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In this chapter, you have learned:
» Lineup of MITSUBISHI industrial robot MELFA.

* Equipment (option and peripheral) configuration

Important points

The contents you learned in this chapter are listed below.

D type robot + Standalone robots with a robot controller central to the control system

Q type robot « New-concept robots with the robot CPU built in the programmable controller

« A controller controls robots. Robots can be operated with an operation panel.
+ Two types are available: D type and Q type.

Controller
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( o FTIT A SETUP ) 00

Chapter 2 covers the procedures for setting the MITSUBISHI industrial robot MELFA.

Chapter 2 introduces the preparations to use a robot, such as connecting devices and setting an origin with a
teaching pendant.
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> Connecting Devices

9 00

cable to the robot controller.

Robot arm

[ .
< Ef!'g; ik ' Remove the cover on the back.
' i Silicon rubber
AMP1=AMP2 Bobsk
BPK cont;oller

AMP1, AMP2, BPK CN2

3 DCOUT
300.L CNDISP
N ioonm
1 Remove the
CN1 power terminal
cover on the front,
Earth leakage

CR751-D controller/CR751-Q drive unit

Note) This figure shows an example

M4 x 10 ; /
Spring washer without an operation panel.
Flat washer .t Rl
Ground  Connector
ser e
( =0
\ -
PE terminal
. (PE)
" Robot grounding cable
(AWG#11 (4.2 mm2) or greater)

(Prepare one on your own.)

The following shows how to connect a robot to a robot controller, and how to connect power cables and a ground

CON3  rerrite core
i

P
Al

¥

ST

()

1 J INISINSSISISSs N
H e

Robot
CPU unit
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»m Cunnecting a Teaching Pendant

) 000

The teaching pendant must be connected or disconnected during power OFF.
If the power is ON and no teaching pendant is connected, an emergency stop alarm occurs. .
To use a robot without a teaching pendant connected, connect the accompanﬁmg dummy connector instead of a

teaching pendant. When connecting or disconnecting the dummy connector,

old the connector.

The following shows the procedure for connecting a teaching pendant.

1. Check that the POWER (power supply) switch of the robot controller is OFF.

2. Connect the connector of the teaching pendant to the connector for the teaching pendant on the robot controller.

Lock lever

Details of the
& section

Connector for teaching pendant

Dumimy

connector Teaching pendant

<Procedure for connecting connectors>

1. Check that the lock lever is folded down.
2. Hold the connector body of the teaching pendant,
and connect it to the connector on the controller.

3. Push the connector of the teaching pendant until it clicks.

A sound "click”
indicates that

the connectors Fold down the lock lever.
are engaged. e |

'--._-_
R =

Connector on the
controller

Connector of the
teaching pendant

Connector
body
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»m Teaching Pendant Language Setting
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This section covers the procedure for setting a language for the teaching pendant.
The standard teaching pendant (R32TB) is used to show how to set a language.
The default language is English.

Use the following operation simulator to switch the language from English to Japanese.

1. Configuration
2. Com. Information

SaMITSLEL )
1. Gonfiguration
2 Gom. Information

4> < Rset

You have completed the language setting for the
teaching pendant.

Click u to proceed to the next screen.

[oispnaymideumguide @ & @ w
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»m Origin Setting (Origin Data Input Method)
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The origin setting is an operation to establish origins of each axis for accurate robot control.

After the purchase, origins must be established.

This setting is also required when the combination of the robot and controller in use is changed.

This section describes origin data input that is required when a robot is activated for the first time.

Use the following operation simulator to set an origin.

»Origin data history table (Origin Data History) Serial No.ES804008

Date Default
<ORIGIN> DATA
D V1%S29
CHANGE TO ORIGIN. OK? J1 06DTYY
J2 27HLOX
J3 1CP55V
B : B e m TEIMSY
- J5 Z210%Z
~ Magnified LCD J6 A12%Z0
e Method =

E-N-SP

E-N-SP

E-N-SP

e A\
4

You have completed the origin setting.

(O: O(Alphabet), 0: Zero)

Click u to proceed to the next screen.

P)isplay/hide the guide !Q-i

>
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»ﬂ Example of Safety Measures
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To use a robot, safet{l measures are absolutely necessary.

The robot controller
be implemented.

Create a circuit as shown below for safety measures.

Contraller
Fower supply in the MILISE] /08 ‘,‘1]
roivat cortrcllor 24y [ le R
&) ] —
o Shed eincuil
Emargancy

Ern-:.rgnmr.' :b\:'p switch

(2-contact type)
Paripharal
aquipmarn

I

w10 3
bulkon O: ﬂ .
g E i

1'; | Shert circuit
Emargancy 7

@5__
g
g
2

al
m&n@ %
C

7

Eafety relay

T &

J et wutput

Irtiarvual amsigency
ap eincuil
2]

ISR
16/17
41 /&3 ’ Ermid il

*3) The T/B emergency stop buttan connected with the controller.
“dj Emergency stop imput relay.
"5y Refer to Standard specilication manual for the anabling device.

:r—r:ulr;:-—|

l Emergancy stop output
"1} Each of the conmectors,

CHUSR1 and CHNUSR1Z, are
assigned with the same pin
riumber, areating two systems for
each terminal, It is absolutely
necessary to connect the twe

systems

*2) You can see in the diagram that

connector CHUSRZ has two
terminals and two systems (18
17 Indizates two lerminals at pin
numiber 16 and pin numbar 17,
It 5 absolutely nacassany bo
conr@ct the bao systems

"6} The emergency slop butlon of the robol contraller. (Only specification with the aperation panel.)
*7h The emergency slop inpul deteclion relay is used the contraller's infemal safety relay contral. If the
emergency slop input detection relay is swilched OFF, emergency stop is detected and the safety relay is also

switched OFF.

as two emergency-stop input circuits on the user wiring terminal block. Safety measures can

* For more details, refer to the specifications of the
model in use.

* Do not carry out wiring that is not shown in specifications
or manuals. Otherwise, a malfunction or failure occurs.

* Part of the internal circuit is simplified.

* The circuit is a dual-redundant.
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@ summary

In this chapter, you have learned:

9 00

Connecting devices

Connecting a teaching pendant
Teaching pendant language setting
Origin setting

Example of safety measures

Important points

The contents you learned in this chapter are listed below.

Connecting devices * You have learned to connect devices.

Connecting a teaching
pendant

Teaching pendant

language setting

+ Connect or disconnect a teaching pendant when the robot controller is OFF.

* You have learned to switch languages of the teaching pendant.

Origin setting * Required when a robot is activated for the first time.

Safety measures * To use a robot, safety measures are absolutely necessary.
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u Introduction of RT ToolBox2 ) 006

Use the program creation and total engineering support software "RT ToolBox2" to develop programs for the
MITSUBISHI industrial robot MELFA.

RT ToolBox2 is software for a personal computer and supports the phases including system setup, debug, and
operation. The software enables you to create and edit programs, check the operational range before the
introduction of a robot, estimate the tact time, perform debug operations at tﬁ

the status and errors during operations.

e activation of the robot, and monitor

PsS

BRr:s

Ll L E
e +% T 4
PPt

~ g | =3 | Delete

¥
>

-
3
>

Operation windows of RT ToolBox2
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m Workspace Creation, Communication Setting (USB), and Connection ) ooc

Workspace creation and communication settings are required to use RT ToolBox2.

This course describes the communication setting with a USB connection.

On the next page, simulate workspace creation and a communication setting using actual windows.

e ———— A USB driver is required to be installed
Posdegp el o Access FRET/LON,CC B ciher shaion via FLC modkie before a robot controller and personal
computer is connected through the USB.

(%]

Zeral port
Ors32 .
- For details, refer to the RT ToolBox2 manual.
ol
e = 2
MmO, = [ NET /10 (), CC—Link IE ]
D ocink
() Etfwrret @— :
e e ol
Coea ) 3

1 Serial poet PLC module Conndion

2 Sl port: dcres sevial commurscston other stston v PLC modis
3 Serial part Acress MMET)LDIR), CC E offher shabion via PLC modie
& Seval part Attedd CC-Lirk olthr Shiatior v PLT sodiuls

S Seral port Acregs FEhernest obhey stsbon wvis PLE maodiule

& Serial port Acoess peviad communacathone-MUE T D), OC B cbfeer dabion wia PLC maodddbe

T Seral port Acress sl commurcston-Efwernet ofter statnn e BT modiles

8 Seyiad port Acress MMET)LD0H), 0T E-sevisl commumicaiiom o staiion wis PLC maoce:

¥ Serigl port Acorss MMET) 0], CC EE-CCAink ot station wis PLC sl

10 Sl ot B C7-L k- MRET 100D, O I ofher ststaon, vis PLC modiuks -

Mini-B USB connection port
(programmable controller CPU)
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m Workspace Creation, Communication Setting (USB), and Connection ) W

"% RT ToolBox2 - Factory line 1 (Offline)

EBX

= EFactorylne 1
B\ 30 Moriiter
= B ra
# B offine
® 8 Backup
+ &% Tool
@ EIi) MELFA-3D Vision

V‘wmwmww »
e maREddRs0 ..mg,;.‘;.gi

;5’1 T x -o BB E R R

il Propest

The pro;ect tree is displayed in [Workspace], and
the project "RC1" is created as the default.

You have completed program creation and
communication setting.

Click 0 to proceed to the next screen.

| LDisplay/hide the guide

JReady
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»m Writing and Saving Programs

Programs are written and saved with RT ToolBox2.
In this section, create a new robot program in a personal computer.

On the next page, simulate program writing and saving using actual windows.

= Program 1:RC1 P01.prg [MELFA-BAsicY]  [Z|[B]fX]

[ #dd J{ edt |[ Dekte |
XvZ X ¥ z A
< >
Jont 1 12 13 ”
3 ?
< >
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»m Writing and Saving Programs

"% RT ToolBox2 - Factory line 1 {Offline)

WorkSpace  Wiew Qni‘m Fle Edit [cbug Tool Window
e maRddesm lll
B B $RBX 90 DD

[ret v o m/m]
8 | ®nl
‘Workspace
= == Factory ine 1
20 Moriitor
= B RrC1
= ) offine
RV-2F-D
&) Program
Spline
Parameter
# 9 Backup
® & Tool
& Bl MELFA-3D Vision

b1

Attribute Data
Controler Ty... CRAD-7xx/C...
Robot Type  RV-2F-D

Ready

You have completed writing and saving a program.

Click u to proceed to the next screen.
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“ Transferring Programs to a Controller

9 00

To operate a robot, a created program needs to be saved in the robot controller.
You will learn to transfer a program file from a personal computer to a robot controller using RT ToolBox2.

On the next page, simulate a program transfer using the program management window.

BN Program Manager - Ez
I Gowse..] | gowse...|
©Pogct 1801 v Oprropct
ORobot ©Robo! | 1:RCI(CRN-5xx) v
[selecton release | [ remen | Selection reieise
Name See Date Tme Name ke Date Tme
sawgle.prg 55 201000819 19
< > < >
Free: [ 109628316160 [Bytes]  Free: 109628316160 [Bytes)
Fetpe:  achot program (*.prg) v Fetpe  aohot program (*.peg) v
Lcox || moe |[ noite || noname || et || comme || ome |
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>“ Transferring Programs to a Controller

F.—u'.illr',r lime 1 Onlinel

‘; RT ToolBox?
WarkSpace View Online Window Help
E E

El=E.

=

N R RBEX T
~ @ AN N

Destnzton

frowsa.,.| |

-

@ProEct | 1R O Progect
( = Ackat LiRCATRAN-Frn)
Selectan release

_IRchat RC1(CRAN-T0
[ﬁe:unnreiease] [ Refresh |
Tima

5|

Sr= | Date
10:35:09

Hama Sipe | Date Tim= MNama
== 2015/03/18 09470 TEST 850 15/03f18

test.prg

¥

= IMIE T | >
! | iMESTEND [Bytes] i
. You have completed transferring a program.

4
Fres: 106154621312 [Bykes]  Free
"‘_ FﬂE-thE! Eobot programm {.prg )

Flie 522 oot rogram (*.pra)
Click n to proceed to the next screen.

| com || Mo || osete || Repame || powct || compwe || oo |
o)D) AP
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In this chapter, you have learned:
- Introduction of RT ToolBox2
* Workspace creation, communication setting (USB), and connection
« Writing and saving programs

« Transferring programs to a controller

Important points

The contents you learned in this chapter are listed below.

Introduction of RT

ToolBox2 + This software supports all the phases including system setup, debug, and operation.

Workspace creation,
communication setting * You have learned about workspace creation and communication setting.
(USB), and connection

Writing and saving
programs

*+ You have learned about writing and saving programs.

Origin setting * You have learned to transfer a program from a personal computer to a robot controller.
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=YY ROBOT OPERATION

Chapter 4 covers robot operations with a teaching pendant.
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Names and Functions of Parts of the Teaching Pendant

) 000

This section describes the names and functions of parts of the teaching pendant (R32TB/R33TB).
[ Names and functions of parts ]

Putting the mouse cursor over each part in the table or on the figure of the teaching pendant highlights
the corresponding part or description.

[ S T

.l [Emergency stop] switch || The robot sarvo turns OFF and the operation stops immediataly.
@l [Enable/Disable] switch || This switch enablas or disables the robot operations with the teaching pendant. |
Ensble_l _sl.-.ritc,h_ '|"'.!'|‘|EI‘| the [Enahla‘Disgbla] switch is enabled, End_ﬂ'is kay is _raleass_ld or pr_assal:l

[3-position switch) with force, the servo will turn OFF, and the operating robot will stop immediately.
| LCD display pansl || The robot status and various menus are displayed. |
@l Status display lamp || Dizplay the state of the robot or T/B. |
[B][F11. (F21, [F31, [F41 key || Execute the function carmesponding to each function currently displayed on LCD. |
[FUNCTION] kay ;I'Dh[ig h&g{;&]m%:é‘;ﬁ L:'?jf[llJ:nq?tlin;-;-:iEplwl and changes the functions assignad
[B)][ sToP] key || This stops the program and decslerates the robot to & stop. |
[@][ lovrotIOVRD ) key || These keys change the speed override of the robat. |
[JOE operation] key I'l..'lcu.'q the robot ac,cur.l:ling to jog moda.

(12 keys from [-¥(J1) to [+C(JE}]) || And, input the numerical valus.
[ [ seRvO] key || Pressing this key while the [Enable] switch is lighthy held ums OM the robot servo. |
@l [MONITOR] key || It becomes monitor mode and displ ay the monitor menu. |
@l [JOGE] key || It becomes jog mode and display the jog operation. |
@l [HAMD] key || It becomes hand mode and display the hend operation. |
[CHARCTER] key Ll:c_ilsr;cllglgas the edit screen, and changes betweaen numbers and alphabetic
[ [RESET] key || This resets the eor. The program resst will sxecuts, i this key and the [EXE] key are pressed.|
[ [ =1 key || Maves tha cursor each direction. |
| [CLEAR] kay || Erasa the one character on the cursor position. |
@| [EXE] key || Input operation is fixed. And, while pressing this key, the robot moves when dirsct mod. |

MumberCharactsr key E‘:zﬁpgggirs key while numerical input or character input is ensbled displays 8 number
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»m Jog Operation on the Teaching Pendant

9 00

In this section, move the robot manually using the teaching pendant to check that the robot properly operates.

The manual operation on a robot is called "jog operation”. This operation includes the JOINT jog, which moves each axis, the
XYZ jog, which moves the robot along the base coordinate system, the TOOL jog, which moves the robot along the tool

coordinate system, and the CYLINDER jog, which moves the robot along the circular arc.

When actually operating a robot manually, hold the 3-position [Enable] switch, which is located on the back of the teaching

pendant.

(Releasing or strongly pressing this switch turns OFF the robot servo. When performing jog operation, always hold this switch

lightly.)

Use the following operation simulator to check each jog operation.

CCURRENT> _JOINT 100% P5
X:+977. 45 A:-180. 00
Y: +0.00 B: +89.85
7:+928. 24 C:+180. 00
L1 L2:
FLI: FL2:
J0G GYLNDR 1= |

Pressing the [+Y(J2)] key moves the arm in the
positive direction along Y-axis.
Pressing the [-Y(J2)] key moves the arm in the

negative direction.

Check the operation, and click u at the upper
right of this screen to proceed to the next page.

P)isplay/hide the guide

=

=3

i
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»m Tool Setting Procedure ) 00

When a hand is attached to the robot, setting the hand tip as a control point of the robot may facilitate the operation.
In such a case, setting tool data for the robot is necessary.

There are three methods of setting the data.

* MEXTL parameter

» Tool instruction in the robot program

» Setting a tool number for the M_Tool variable (The values in the parameters from MEXTL1 to MEXTL4 are the tool data.)

[ Operations before and after the tool setting ]

Before the tool setting After the tool setting
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»m Tool Setting Procedure
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In this section, simulate the tool setting.

Use the following operation simulator to set a parameter using the MEXTL parameter.

<PARAMETER>
DATA
( 100.00

.

410 S
POV LB S

<PARAMETEFR> NANE ( MEXTL
DATA ELE(3 )

DATA

NAME ( MEXTL

ELE(3

123

)

CLOSE

)

You have completed the tool setting.

Click o to proceed to the next screen.

IDisplay/hidemeguide

2

=t

W,
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»m Hand Open/Close

This section describes the open/close operations on the hand attached to a robot.

The teaching pendant can open/close four hands with the standard setting. Hand 1 is assigned to the C-axis,
hand 2 to the B-axis, hand 3 to the A-axis, and hand 4 to the Z-axis. Pressing the [+] key opens the hands and
the [-] key closes them.

Use the following operation simulator to open/close hand 1.

<HAND> =C:HAND1 +Z7:HAND4
+B:HAND2 +X:HANDS
£ A HAND3 +Y:HAND6
176543210 76543210
Wr-00OmOmOmOm INH00OOO0O0000

OUT-900 indicates the open/close state of the hand,
and IN-900 indicates the ON/OFF state of the hand
check input signal.

Press the [+C] key to open hand 1 and [-C] key to close.
Check the operation, and click u at the upper right of
this screen to proceed to the next page.

) DYDY
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»m Hand Alignment 3 000

The posture of the hand attached to the robot can be aligned in units of 90 degrees.
This feature moves the robot to the position where the A, B, and C components of the current position are set at the closest

values in units of 90 degrees.

Use the following operation simulator to align a hand.

<HAND> =C:HAND1 +Z7:HAND4
+B:HAND2 +X:HANDS
£ A HAND3 +Y:HAND6
176543210 76543210
Wr-0000000000 INOOO0000a0

ALIGN TN -J
Mag nified LCD

Click u to proceed to the next screen.




W Industrial_Robot_MELFA_Basic_Operations_And_Maintenance(F Series Q Type) I&l&'

O e ) ©os

After a robot is moved to a position with jog operation or other methods, the position can be taught to a position variable in
the program. The position is overwritten (corrected) if teaching has already been carried out. There are two methods of
teaching: command edit screen and position edit screen.

Use the following operation simulator of the command edit screen to carry out teaching.

<PROGRAM> 1 100%
4 Mov P4
e .

EDIT MEDELETE SuSmVXREN [NSERT B TEACH &4

- . \
“

You have completed the teaching operation.

Click n to proceed to the next screen.

[oisp:aymidemeguide IQ.J [.4 . H.,.} {.’
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> Operation Check (Step Feed)
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<PROGRAN> 1 100%
1 Mov P1
2 Mov P2
3 Mov P3
12 N EDR Z

Guide) '\

Use the following operation simulator to check the step feed operation.

You have completed the operation check (step feed).

Click u to proceed to the next screen.

-\

Before starting automatic operation on a robot, check the operation by executing each step of the program (step feed).
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In this chapter, you have learned:

« MNames and functions of parts of the teaching pendant
* Jog operation on the teaching pendant

» Tool setting procedure

+ Hand open/close, hand alignment

* Operation check (step feed)

Important points
The contents you learned in this chapter are listed below.

Names and functions of
parts of the teaching * You have learned about the names and functions of parts of the teaching pendant.
pendant

Jog operation on the * You have learned about the jog operation and movement with the teaching pendant.
teaching pendant

Tool setting procedure * You have learned about the tool setting procedure.

Hand open/close,

hand akgnient * You have learmned to open/close and align a hand.

Operation check

(step feed)

+ You have learned to check the operation by step feed.
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Chapter 5 covers robot automatic operation.
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Names and Functions of Parts of the Operation Panel

This section describes the names and functions of parts of the operation panel.

[ Names and functions of parts ]

Putting the mouse cursor over each part in the table or on the figure of the operation panel highlights
the corresponding part or description.

Nol  Name |  Desoipton |

| @ || START button

| |This executes the program and operates the robot.

| @ || STOP button

| |This stops the robot immediately. The servo does not turn OFF.

| @ || RESET button

| | This resets the erraor.

@ Emergency stop
switch

This switch stops the robot in an emergency state. The servo
turns OFF.

(5} || CHNGDISP button

This button switches the display on the panel in the order of
"owverride" — "line number” — "program MNo."
— "user information"—"manufacturer information”.

(! || END button

This stops the program being executed at the last line or
END statement.

| @'H SWO.ON button

||This turns ON the servo power. (The servo turns ON.)

| ®|| sv0.OFF button

||This turns OFF the servo power. (The servo turns OFF )

@ STATUS HNUMBER
{Display panel)

The alarm Mo., program Mo., override value (%), etc., are
displayed.

| qn || Mode key switch

||This key switch changes the robot's operation mode.

i UP/DOWN button

This scrolls up or down the details displayed on the
"STATUS. NUMBER" display panel.

i T/B connection
connector

This is a dedicated connector for connecting the T/B.

| @H Interface cover

||LISB interface and battery are mounted.
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This section describes operations on the operation panel.

This section shows an example of how the operating speed setting is changed and the program is started.

Use the following operation simulator to start the program.

GUideiy

Click u to proceed to the next screen.

You have learned about operations on the operation
panel.

F)isplaymide-meguide

iy
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In this chapter, you have learned:

« Names and functions of parts of the operation panel

* Operations on the operation panel

Important points
The contents you learned in this chapter are listed below.

Names and functions of
parts of the operation * You have learned about the names and functions of parts of the operation panel.
panel

Operations on the
operation panel

* You have learned about operations on the operation panel.
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Chapter 6 covers maintenance and inspection required for long trouble-free service of robots.
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for safety and prolonged use.

[ Maintenance and inspection cycle ] (For RV-2F-Q/D)

< Inspection schedule >

OHr

SO0Hr

1,000Hr anth Inspeetion[6-month inspection

1,500Hr

i i'upldmlﬁ-—mnﬂ'l Inspection| 1-year inspection
I

Maintenance and inspection include daily checks and periodic checks. The checks are necessary to prevent failures

The maintenance and inspection cycles and the check list are shown below.

< Estimation of inspection cycle >

For one shift

8 hr/day = 20 days/month * 3 months = approx. 500 hr
10 hr/day * 20 days/month * 3 months = approx. 600 hr

For two shifts

15 hr/day x 20 days/month x 3 months = approx. 1,000 hr

[ Mote ]

As shown above, for two shifts, carry out 3-month inspection,
G-maonth inspection, and 1-year inspection when half the

periods elapses.

I | | |
i
_B—nudl I'm:lhnlﬁ-rmnm Inspection| 1-year ingpection

3-wear ingpection

Operation time




ki Industrial_Robot_MELFA_Basic_Operations_And_Maintenance(F Series Q Type)

} Maintenance and Inspection

[ Check item ] (For RV-2F-Q/D)

< Daily check item >

) 000

Step | Check item (detail)

| Remedy

Before power-ON (Check the following items before power-ON.)

Check the robot for loose installation bolts. {Visual check)

Tighten the bolts securely.

Check the cover for loose fixing screws. (Visual check)

Tighten the screws securely.

Check the hand for loose fixing bolts. {Visual check)

Tighten the bolts securely.

| | B

Check that the power cable is securely connected.
{Visual check)

Connect the cable securely.

Check that the cables between the robot and controller
are securely connected. (Visual check)

Connect the cable securely.

Check that there are no cracks and foreign substances on the
robot and no objects that cause interference with the robot.

Replace parts with new ones, or take temporal
measures.

Check that no leakage of grease is found from the robot body.
{(Visual check)

Clean the robot, and fill grease.

Check that the air pressure system is in a normal condition.
Check that air is not leaked, water is not collected in the drain,
the hoses are not folded, and the air source is in a normal

condition. (Visual check)

Take measures against water collection and
air leakage (or replace parts).

After

power-ON (Watch the robot when turning it OMN.)

Check that powering ON the robot does not cause to abnormal
operation or sound.

Refer to troubleshooting.

During operation (Use your own program.)

1

Check that the point of operation is not deviated from alignment.

Check the following if a deviation ocours.

1: Check that the installation baolts are secure.

2: Check that the hand fixing bolts are secure.

3: Check that the jigs around the robot are not displaced.

4: If the position is not corrected, refer to "Troubleshooting” and
carry out checking and take measures.

Refer to troubleshooting.

Check abnormal operation or noise. (Visual check)

Refer to troubleshooting.
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[ Check item ] (For RV-2F-Q/D)

< Periodic check list >

Step | Check item (detail)

[ Remedy

1-month check item

1 | Check that the bolts and screws used for the robot body are
secure.

Tighten the bolts securely.

2 | Check that the connector fixing screws and terminal screws
on the terminal block are secure.

Tighten the screws securely.

3 | Remove all covers, and check that no scratches by rubbing
and foreign substances are on the cables.

Examine the cause and eliminate.
If a cable is considerably damaged,
contact MITSUBISHI service sector.

3-month check item

1 | Check that the tension in the timing belt is proper.

Adjust the tension if the belt is too stretched or too
loosened.

6-month check item

1 | Check that the tooth part of the timing belt is not too worn
out.

If the teeth are considerably chipped or worn out,
replace the belt.

1-year check item

1 | Replace the backup batteries in the robot.

Refer to "Section 6.4 Battery Replacement
Procedure” to replace the batteries.

3-year check item

1 | Lubricate the grease at the reduction gears for each axis.

Refer to "Section 6.3 Greasing Procedure” to carry
out greasing.




W Industrial_Robot_MELFA_Basic_Operations_And_Maintenance(F Series Q Type)

[EER R

A filter is installed in the controller.

>
m Filter Inspection/Cleaning/Replacement Procedure ) 000
The following shows the procedure for cleaning the filter.
f o m— . " ‘,‘("’:
You have completed filter inspec_ti(;nyand cl_eamn_g;_ _i
Click o to proceed to the next screen. J
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The following shows the locations of greasing and the replacement procedure. (For RV-2F-Q/D)
(The procedure may differ depending on the model. For details, refer to the manual for the model in use.)

J6 axis lubrication port (Gear)

1: !

L] )

J6 axis lubrication port tg--:—,a . o

(Reduction gears) View A J4 axis lubrication port
\r%g_” N o al &7,

J5 axis lubrication port

1.\@‘? J2 axis lubrication port

J1 axis lubrication port
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[ Robot arm ]

An absolute encoder is installed into the robot to detect the position on each axis.

While the power is shut OFF, the position data in the encoder is backed up by backup batteries.

The batteries are installed at production shipments. Replace these consumables approximately once a year.

If the batteries are replaced after running out, the ABS origin setting described in section 6.5 is necessary.

For the battery replacement procedure, watch the video below.
(The procedure may differ depending on the model. For details, refer to the manual for the model in use.)
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»m Battery Replacement Procedure

[ Robot CPU ]
In the robot CPU, programs and parameter data are stored. While the power is shut OFF,

programs and other data saved in the robot CPU are backed up by the backup battery.
The battery is installed at production shipments. Replace this consumable approximately once a year.

Replace the battery shown in the figure below.

Take out here, and replace the battery.
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When the origin setting of the robot is performed for the first time, the MITSUBISHI industrial robot MELFA records
the angular position of the origin within one rotation of the encoder as the offset value. If the origin setting is

performed using the ABS origin method, this value is used to suppress variations in the origin setting operations
and to reproduce the initial origin position accurately.

If the battery goes dead and the origin data at shipment is erased, it is necessary to set the origin again. This section
introduces the ABS method that is necessary for the reset.

$ ) J2:(1) J3:(1)
et J4: (1) J5:(1) J6:( )
[ ) J8:( )

J7: ( :
B N : S

You have completed the origin setting with the ABS
method.

Click u to proceed to the next screen.

F)isplay/hide(he-guide FQ _ R H{ »

[[¢] )

v

1"
\

,;

[
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»m Jig-method Origin Setting 3 000

This section introduces the procedure for setting an origin using jigs.

When the motor is replaced or the robot position is misaligned, the origin needs to be set again. This section introduces the
jig method that is necessary for the reset.

For the details of the origin setting with the jig method, watch the video below.
(The procedure may differ depending on the model. For details, refer to the manual for the model in use.)
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Maintenance and

inspection

Filter inspection / cleaning
/ replacement procedure

Greasing procedure

Battery replacement
procedure

ABS origin setting

Jig-method Origin Setting

G 5oy

) 000

In this chapter, you have learned:

Maintenance and inspection

Filter inspection/cleaning/replacement procedure
Greasing procedure

Battery replacement procedure

ABS origin setting

Jlig-method origin setting

Important points

The contents you learned in this chapter are listed below.

After-sales service

Mitsubishi Electric System & Service Co., Ltd.

will be the contact for maintenance service
including repairs and inspection. Please
consult your local Mitsubishi Electric System
& Service Co,, Ltd.

+ You have learned about the maintenance and inspection cycles and the check items.

+ You have learned about the filter inspection, cleaning, and replacement procedures.

* You have learned to grease the robot.

* You have learned to replace batteries in the robot and robot controller.

+ You have learned about the origin setting with the ABS method.

* You have learned about the origin setting with the jig method.
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} Final Test

Now that you have completed all of the lessons of the INDUSTRIAL ROBOT MELFA BASIC OPERATIONS AND MAINTENANCE
(F SERIES Q TYPE) Course, you are ready to take the final test. If you are unclear on any of the topics covered, please take this
opportunity to review those topics.

There are a total of 12 questions (57 items) in this Final Test.

You can take the final test as many times as you like.

How to score the test
After selecting the answer, make sure to click the Score button. Failure to do so will not score the test.

(Regarded as unanswered questions.)

Score results
The number of correct answers, the number of questions, the percentage of correct answers, and the pass/fail

result will appear on the score page.

Correct answers . 3

Total questions : 10
9 To pass the test, 60% of correct
answers is required.

Parcentage - 30%

Proceed | | Review | | Retry |

» Click the Proceed button to exit the test.
» Click the Review button to review the test. (Correct answer check)

« Click the Retry button to retry the test multiple times.
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Configuration of MITSUBISHI industrial robot MELFA

The following text describes the configuration of the MITSUBISHI industrial robot MELFA.
Fill in each gap with an appropriate option.

The MITSUBISHI industrial robot MELFA has two series: | —Select-- ¥ _which is the vertical, multiple-joint
type, and, --5Select-- ¥ | which is the honizontal, multiple-joint type.

Two types of the robot controller are available:| ¥ |, which is the standalone robot controller,

and| ¥ _which is the 1Q Platform-compatible controller.

Answer | | Back |
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Robot model name

Select model names that match each specification.

Robot specifications Model name

Vertical, multiple-joint type, D type, load capacity of 7 kg —Select—- | v
Honzontal, multiple-joint type, D type, load capacity of 6 kg —Select- | v |
‘I'u;?‘réii:;ﬁmulﬁple-jﬂint type, Q type, load capacity of 7 kg, “Select- | v]
Horizontal, multiple-joint type, Q type, load capacity of 12 kg —Select—- | v

Answer | | Back |
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Onigin setting with the teaching pendant

The following text describes connection of the teaching pendant and the ongin setting with the teaching pendant.
Fill in each gap with an appropriate option.

The teaching pendant must be connected during power| v _If the power is| ¥ |and no teaching pendant is

connected to the controller, an emergency stop alarm occurs.

To use a robot without a teaching pendant connected, connect the accompanying —-Select—- v | instead

of a teaching pendant.

At setup, the --5Select-- ¥  (with the data input method) is required with the teaching pendant.

This is an operation to establish origins of each axis for accurate robot control.

Answer | | Back |
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Teaching pendant language setting

The following text describes the language setting for the teaching pendant. Select an appropriate option for each gap.

1. Turn on the teaching pendant with both the [F1] key and| —-Select—- ¥ on the teaching pendant held.
2. On the initial setting screen, press the [F1] key to select "1. Configuration”.

3. On the screen displayed, select| --Select-- ¥ by pressing the [F1] key to display the language

setting screen.
4. To select Japanese, press the [F1] or —Select-- + |. This displays| v on the screen.

5. Press the| —Select- » to confirm the setting.

6. Press the [EXE] key to display the exit screen.
7. Press the [F1] key to| v | the setting.

8 Pressing the [EXE] key activates the teaching pendant with the display in the set language.

Answer | | Back |
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Functions of RT ToolBox2

The following table lists the functions of RT ToolBox2.
Select o for correct descriptions and x for incorrect ones.

Function Answer

Creating robot programs . v
Jog operation on robot . v
Checking robot operational range . v
Estimating tact time of robots , Y|
Switching robot operation modes between manual and automatic , v

Answer ] [ Back
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Procedure for operating RT ToolBox2

The following text describes the procedure for creating a program with RT ToolBox2 and transferring the program to the
robot controller. Select an appropriate option for each gap.

1. Activate, —-Select- v .

2 Create anew  —Select- v .

3. In the project setting window, configure the communication setting to communicate with the robot controller.

4. Select [Offline] — [Program] from the menu, and create a new program file to, --Select- ¥ a program.
9., -—Select-  r the program on the personal computer.
6.0 -—-Select- v the program from the computer to the robot controller.

Answer | | Back |
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Names of parts of the teaching pendant

Select the names of parts of the teaching pendant that are required to use in the operations below.

Operation Name

Switch that turns OFF the robot servo and immediately stops the robot

regardless of whether the teaching pendant is enabled or disabled —Select- v

Switch that enables or disables the robot operations with the teaching

pendant. —Select-- v

Releasing or strongly pressing this switch in the manual mode turns
OFF the robot servo. _Select_ -
To carry out operations that can be performed while the robot servo is ' '
ON, such as jog, this switch must be lightly held.

These keys change the speed override of the robot. _ —-Select—- v

Answer | | Back |
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Operation check with the teaching pendant

The following text describes the procedure for checking a program with a teaching pendant. Select an appropriate option
for each gap.

1. Open the | —-Select-- v for the program.
2. Press the —-Select-- ¥ to display "FWD" and "BWD" on the function menu at the bottom of the screen.
3. Hold the -Select-- ¥ lightly and press the [SERVO] key to turn ON the robot servo.

4_The step on which the cursor is put is executed while [F1] (FWD) is held. When the key is released in the middle
of the operation, the operation is interrupted.

5. During the operation, the LED of the, —Select—- | » on the operation panel is lit. When the execution of one step is

complete, the LED of [Q4] turns OFF and the LED of the, -—-Select—- v |is lit. When the key is released, the cursor on

the screen of the teaching pendant moves to the next step.
*For safety, set a small override value.

6. Check the operations by repeating this procedure step by step.

Answer | | Back |
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Names of parts of the operation panel

Select the names of parts of the operation panel that are required to use in the operations below.

Operation Name

Executes programs to operate the robot.

) . . -Select-- v |
The programs run in continuous operation.
Stops the running program at the last step or the End statement. —Select-- ¥
Clears errors. _Select_ v
Also, cancels a program pause and resets the '
Stops the robot immediately. The robot servo is not tumed OFF. —Select-—- v

Answer | | Back |
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Automatic operation procedure
The following text describes the procedure for automatic operation of a robot program.
Select an appropriate option for each gap.
1. Set the| —-Select-- ¥ | on the teaching pendant to "DISABLE", and set the [MODE] switch on the controller
to, —Select-—- V.
2 Check that| —Select- | v is displayed in the STATUS NUMBER display on the robot controller.
Press the [DOWN)] button to reduce the operating speed.
3. Press the [CHANG DISP] button to display] —Select— | v on the STATUS NUMBER display.
Press the [UP] button or [DOWN] button to displays the automatic operation target program.
*If the program name cannot be selected, press the [RESET] button to cancel the stop condition of the robot.
4_ Press the [SVO ON] switch_| -Select-- ¥ | . and the green lamp is lit.
5. Press the [START] button to start —Select-- ¥ (continuous operation). If the [END] button is pressed during
a continuous operation, the operation stops when one cycle ends.
6. Press the [STOP] button to decelerate and stop immediately the robot. If the [START] button pressed again, the automatic
operation restarts (repetitive operation).
Answer | | Back |
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Check item

Select the inspection cycles for the check items below.

Check item Inspection timing

Tension of the timing belt _ —Select-- v
Leakage of grease from the robot body . —-Select-- v
Replacement of backup batteries _ —Select-- v
Cracks and foreign substances on the robot and objects that cause interference _ --Select-- v
Greasing the reduction gear of each axis _ —Select—- v

Answer | | Back |

) 000
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Replacement of the battery in a robot

The following texts describe the procedure for replacing the batteries in a robot. Select correct step numbers.

v | Replace the old backup batteries with new ones one by one.
Replace all batteries at one time.

¥ | Turmn OFF the power.

v | Install the battery cover.

¥ Remove the battery cover.

v Check that all backup batteries have been replaced with new ones.
If an old one is still included, it may generate heat and be damaged.

Answer | | Back |
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You have completed the Final Test. You results area as follows.
To end the Final Test, proceed to the next page.

Comect answers : 0
Total questions - 12
Perecentage - 0%
Proceed | ‘ Review ‘ ‘ Retry ‘

You failed the test.
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You have completed the INDUSTRIAL ROBOT MELFA BASIC OPERATIONS AND MAINTENANCE (F SERIES Q TYPE) Course.

Thank you for taking this course.

We hope you enjoyed the lessons and the information you acquired in
this course is useful for configuring systems in the future.

You can review the course as many times as you want.

Review | | Close




