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Industrial Robot

MELFA Basic Operations and Maintenance
(FR Series R Type/Q Type)

This course gives you the opportunity to learn how to carry out
basic and maintenance operations on the industrial robot MELFA
FR series R Type/Q Type.

Click the Next button at the upper right of the screen.
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LT D Purpose of the Course )

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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Course Structure

Chapters of this course are made up 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 )

Go to the next page Go to the next page.

Back to the previous page Back to the previous page.

Move to the desired page

c "Tahle of Contents” will be displayed, enabling you to navigate to the desired page.

Exit the learning Exit the learning.

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

=l 1
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List LTl Cautions for Use )

M 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.

Liquid crystal display boards Semiconductor wafers
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_ Types of Robots and Controllers ) 1/2

[Robot]

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

Vertical multiple-joint type: RV-FR series

s
-

Long arm with load bl Long arm with load
capadty of 4 kg x bbraadyy capacity of 7 k

-9)

ong arm with ) Long arm with load
oad capacity of 7 kg >yt gl capacity of 13 kg

FRH series
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_ Types of Robots and Controllers

Load capacity of 3 kg Load capacity of 6 kg Load capacity of 12 kg
RH-3FRH-D RH-6FRH-D RH-12FRH-D
RH-3FRH-R RH-6FRH-R RH-12FRH-R

RH-3FRH-Q RH-6FRH-Q RH-12FRH-Q

Load capacity of 20 kg

RH-20FRH-D
RH-20FRH-R
RH-20FRH-Q

2/2
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_ Types of Robots and Controllers )

[Controller]

Three types of the robot controller are available: D type (standalone robot controller), R type, 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 R type and Q type controller, and mounted on a slot on the programmable controller
base.
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_ iQ Platform )

iQ Platform enables integrated control of peripheral FA devices including the robots, and reduces cost in all phases of design,
startup, operation, and maintenance. With the multi-CPU configuration, the compatibility with FA equipment is drastically
improved and high-accuracy control and information management can be performed easily at high speed.

PLC

[Ty

Servo motor

Robot CPU Motion CPU

iQ Platform-compatible product
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_ Equipment (Option and Peripheral) Configuration

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

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

Ethernet : )

GOT Vision system

Insert

4335

MELSEC-iQ-R series

B B L

I Function
e expansion card
. L Machine cable | T —
fobot = : Controller }
{Equipment used for standard configuration)
Teaching pendant conversion cable Encoder
] distribution unit

1/2

Servo
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_ Equipment (Option and Peripheral) Configuration ) 2/2

{Equipment used for standard configuration) E
Teaching pendant conversion cable Encoder
distribution unit
Teaching pendant - GOT
(Options) PR
Pulse encoder Safety Options
R32TB RS6TB
R33T8 RS7TB USB cable SSHNETIM
USB communication Additional "
axis function /
Servo
(MR-)4-B)
(Software options)

RT ToolBox3 mini
RT ToolBox3
RT ToolBox3 Pro

Controller protection box

(Feature options)

N Y

Force sensor set MELFA-3D Vision
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m Options (RT ToolBox3) )

RT ToolBox3 is the 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 the activation of the robot, and monitor the status and errors during operations.
Simulation that includes features such as robot dynamics and servo responses as well as robot controller emulation allows
realistic simulations that include motor loading, tracking, and positioning times.

LTl s RE W

= :.: |I|-.: A irain ||J i

a

ITD B DowdiEld TSP (MR TLADD

STD Facd Cacacmatn
] [

filigiie] @ZIE

B2 dan | 2800 s Dooeirghy A o fomomrg Aasmmcn Toai ¢

Operation windows of RT ToolBox3
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u Options (RT ToolBox3 Pro) )

In RT ToolBox3 Pro, the teaching position data and robot operation program required for operating the robot can be

automatically generated by reading the 3D CAD data (*1) of the workpiece to SolidWorks®, and setting the machining condition

and machining area.
For the workpiece with complex shape, the operation of the system that requires multiple position teaching data can be

automated.

*1) Format readable by SolidWorks”

L T NS © Pl B - B R TR Gl - 1
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Calibration tool
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The R56TB is a new type of teaching pendant for enhanced robot operations. With monitor functions equivalent to the personal
computer support software, program editing, parameter setting, and /O status display can be performed easily.

In addition to the teaching operation of the robot, LCD is used and the monitor function is enhanced to perform greatly in
operations such as debugging.

TFT color LCD

» Adopted a VGA (640x480) full-color touch panel for user-friendly
screen layout.

» Realized simple operations by visual menu screen.

USB connection interface

By connecting the USB memory, the controller data can be backed up
without a personal computer at work site.
The same content as the personal computer such as program

information, parameter information, and system information can be
backed up.
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@EYI ostions (MELFA-3D Vision) )

MELFA-3D Vision is a 3-dimensional vision sensor dedicated for small robots which is small and realizes high-speed and high-
accuracy measurement.

It is optimum as a replacement of a parts feeder.

High-speed picking is available with original model-less identification processing.

Connection compatibility unique to robot manufacturer
It can be connected directly through LAN that is equipped

on the controller as a standard feature. The sensor setting
and operation can be checked easily with the personal
computer for setting. A personal computer is not required
during operation. The coordinate calibration function of
the robot and vision sensor is standardly installed, and it

can be controlled easily by using a dedicated command MELFA-3D Vision
added to MELFA-BASIC.

Supporting multiple identification method

The identification methods of model-less and model
matching can be used according to the application.

= Model-less recognition:
Identify the position without registering the model of the

target workpiece

= Model matching recognition:
|dentify the posture using the 3D-CAD model Model-less recognition Model matching
recognition
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m Options (Force sensor set) )

By using the force applied to the hand, the force sensor assembles and
processes in the same way as human.
It realizes operation that requires minute pressure and force detection. .

Improves the production stability

By absorbing position deviations due to parts variation and following the

minute external force, parts are installed and assembled without —— i
damaging the parts. It improves the position latch at operation failure : !
1 ?_-

and operation stability by retry processing. The quality can be managed
and the cause of the operation failure can be analyzed with the log data.

~'—

Realizes complex assembly and processing

By following the minute external force, parts are installed and assembled
without damaging the parts. With the force detection at contact, the
operation direction and force can be changed, and the interruption
processing can be executed with the trigger condition that is the
combination of position information and force information.
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@EI ostions (MELSENSOR) )

MELSENSOR is a small vision sensor that can be operated with the network connection and as a stand-alone. It is
applicable for automatic inspection, measurement, identification, or others at the work site.

V520 series

Small and reduced-wire stand-alone type

« PatMax Redline (*1) is implemented, which enables high-speed
workpiece identification.

« For compact size (31x31x75 mm), installation to narrow spaces,
unreachable places, and robot hand becomes possible.

« PoE implemented wireless stand-alone vision sensor.

V570 series

Light integrated compact size
« With PatMax Redline (*1), high-speed workpiece identification
becomes possible.

« Lights, lens, and filters can be selected from various optional
products, and freely customized according to user applications.

« Conforming to IP67 standard, it is resistant to dust and water.

*1: High-speed and high-accuracy pattern matching algorithm
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1.3.7 Options (ASLINK) )

By using the AnyWireASLINK wiring system for reducing wires to MELFA robots, the hand wiring issues can be solved.
By connecting the AnyWire dedicated cable unit to the internal wiring of the conventional robot, each 1/0O input of 256 points
can be used for the hand without laying the external wiring in the robot arm.

Before introduction After introduction Four-core cabile
Multicore cable
External wiring Large distribution
Wire bundie _

General-purpose cable " P
U with few wires
multicore cable can be used

Increased g = —T =

weight

Compact
and
-5 lightweight oS
o Multicore
cable

Discon-
nection!

performance
gripper
movements

Reduced W' Reduced

wiring risk of
work discon-
nection

+Limited number of wires in multi-core cable *Larger number of points with fewer wires

ased +*Elimination of relay box
::xm ::;':m to relay box *Conversion with easy addilions and delachments

- - *Easy assembly using connector branches
oF t st due to d ect =y 9
Tequant ioppages due isconnection *Reduced risk of disconnection with the use of internal cables
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m Options (Multi-functional electrical hand) )

With the high-accuracy gripping, position, and speed control with various functions and lineups, the electrical hand can be used
in various applications.

High-performance operation control impossible with air cylinder

Setting the grip force and speed for each workpiece

The grip pattern according to the gripping targets, such as soft
workpieces and heavy workpieces, can be set by the torque specification
and grip speed setting.

Optimum setting of operation stroke for each workpiece shape

The optimum stroke can be specified for different workpieces in multiple
sizes with the operation position specification.

Easy application for handling and inspection

It can be used for product inspections such as success/failure of gripping
and judgment by workpiece dimension measurement with the hand
torque and position feedback.

Simple control
The operation stroke and grip force according to the workpiece shape
can be set easily in the robot program.

Simple operation

It can be operated freely with the teaching pendant.
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_ Summary of This Chapter )

Below is a list of the topics that you studied in this chapter.

« Lineup of MITSUBISHI industrial robot MELFA.

« Equipment (option and peripheral) configuration

[Points]

The following points are very important, so please review them again to ensure that you have familiarized yourself
with their content.

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

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

Controller = A controller controls robots.
Three types are available: D type, R type, and Q type.
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o FT TP I Setup )

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 )

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

T

Terminal
Mate) The example shown is Ermn e

= = Robat grounding cable RV-4FR, but the method i Mote 1)
(Prepare one on your own.) the same for other maodels. Earth leakage
breaker (MY}

I

Robot body (back of base)
RV-2FR series RY-AFR/TFR/13FR series

Robot CPU wnit

Back of controller ~ Front of controller
[ [~ 83
A,

OPT1 connector

=
By
i

Mylon clamp SSCNET N coble M1 connector

ME-Z4M

N:.'h:ln clamp
NK—ZIN

300 ~ 4D0mm @- 300 ~ 400mm

MNylon damp

Silicon rubber

Maote 1) Ahways install the terminal cover on the earth leakage breaker.
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_ Connecting a Teaching Pendant )

The teaching pendant must be connected or disconnected with the control power OFF. If the teaching pendant is connected or
disconnected while the control power is ON, an emergency stop alarm occurs.
By pulling the teaching box connector within five seconds after switching the [Enable] switch from position 3 to position 2 {(hold

it lightly) during AUTOMATIC mode, the teaching pendant can be disconnected from the controller without the emergency stop
alarm.

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.

Details of the A section

Connector for teaching pendant

¥ | ock lever | <Procedure for connecting connectors>

1.Check that the lack 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 connactor of the teaching pendant until it clicks,

Fold down the lock lever

A sound “click” indicates {'"
that the connectors
are engaged

.

Connector Connector of the
on the controller teaching pendant Connector body

Teaching pendant
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_ Teaching Pendant Language Setting

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.

Displaying configuration screen
v
Language setting

Y

Saving settings

I.Configuration
2.Com. Information

<A <2

Rset

You have completed the language
setting for the teaching pendant.
Proceed to the next page.
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_ Example of Safety Measures

To use a robot, safety measures are absolutely necessary.

The robot controller has two emergency-stop input circuits on the user wiring terminal block, which implements safety

measures.
Create a circuit as shown below for safety measures.

Intemal emergency stop circuit

LVES

_ﬁ]‘ Emargency stop output
114
27/201 | Mode cutput

s
24TT ]- Error curtput
T

*1) Shows that CHUSRET is two-system and has fwo terminaks for each input and output.
The two-system comnection is necessary.
*2) Shows the emergency stop button of the T/8 conmected to the controller

@ For more details, refer to the specifications of the
model in Lse.

@ Do rot carry out wiring that is not shown in
specificatiors or manuals. Ctherwise, a malfunction
or failure ocours,

@ Fart of the interral circuit is simplified.

@ The circuit is duplicated.
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m Summary of This Chapter )

Below is a list of the topics that you studied in this chapter.

« Connecting devices

Connecting a teaching pendant
« Teaching pendant language setting

« Example of safety measures
[Points]

The following points are very important, so please review them again to ensure that you have familiarized yourself
with their content.

You have learned to connect devices.

Connecting devices

Connecting a teaching
pendant

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

Teaching pendant language
setting

You have learned to switch languages of the teaching pendant.

Safety measures

To use a robot, safety measures are absolutely necessary.
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(o FTIT I Programming

Chapter 3 covers the procedure for creating a program for the MITSUBISHI industrial robot MELFA.
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_ Introduction of RT ToolBox3 )

Use the program creation and total engineering support software "RT ToolBox3" to develop programs for the MITSUBISHI
industrial robot MELFA.

RT ToolBox3 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 the activation of the robot, and monitor the status and errors during operations.

=
- L 1L
L] 0 o o0
sl Ee b= Lo
Ll i T o
1

N2 MRS [l Ma) ek ot e

Operation windows of RT ToolBox3
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_ Workspace Creation, Communication Setting (USB), and Connection

CRnG R Commurication Seiing

PC e 1T Serial port Aocesss MMET 1003 I e starbion vis PLE rsodulz
1~ Send Pt
== & T
T
 Hombcrk ; @
_INETYI0(H),CC E | KET 000, CC-Link IE
OCdink
G
= AR
| L5enal port FLE module comnecion
2 Sanal port Accans menial communicadon cther siadon va PLE noduls
3 Gerial port Access MNETT LO{H),CC IE ather siation via PLE modde
4 Senial port Sooess CC-Link gther sistion wia PLE module
S Sarial part Aooess Etherrat o slation va PLC eoduks
& Garial port Booass sarial commmonicaion -MRET | 18H2,OC E wibesr 5 babion via PLC repdule:
7 Senal port Acomss menial communiceion -Ethemet cther sisdon wa PLCmadule
B Sarisl port Aocass MNETT 10(H), CC TE-sevial commorication other s tation via PLC odue
9 Serial port Booess MNETS100H). CC IE-CO-Unk other station vis PLT module
30 Sarlal port Accees OF Link MAET WIH],CC [E ather atadon wia PLC modula
oK

Workspace creation and communication settings are required to use RT ToolBox3.

This course describes the communication setting with a USB connection.

A USB driver is required to be installed before
a programmable controller CPU and personal
computer are connected through the USE.

For details, refer to the RT ToolBox3 manual.

Mini-B USBE connection port
{programmakle controller CPU)
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_ Workspace Creation, Communication Setting (USB), and Connection )

¢ o Toal
I+ (i) MELFA-3D Vision
& [@ VO Simulator

Cutpaut

You have completed program creation and
communication setting.
Proceed to the next page.
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_ Writing and Saving Programs

Programs are written and saved with RT ToolBox3.

In this section, create a new robot program in a personal computer.

B Program 1:RC1 TEST.prg [MELFA-BASIC VI]

4 T

XYZ Alt+X | Joint  Alt+] | Work Coordinate  AlE+W
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_ Writing and Saving Programs

Saly Sawehs Sawe A
- B Template
S
Workspae
[ Fasc oy hiree 1
W 3D Monitor
RC1
Cfane :
B PFR-D 1 Mew pol =
51, Z Mov 1::'..;
Hov pl
@ Splne & Mov pod
3 Parameter 5 Mow pog|
%y Backup
o Tool

Hi MELFA-3D Vision
O VO Sermsistor

L1

You have completed writing and saving a program.
Proceed to the next page.

| Pty
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_ Transferring Programs to a Controller

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 ToolBox3.

B Program Manager

-

C¥Usersée @ @ ®@Desk.. ¥Program | ...

(I Robot:

1:RC1(CR&xx¢-D) -

Mame Size  Date Tim

[ ] SAMPLE.prg 55 2019/05/08 16:

Eile List:
[iselect Al

i Y

Delete ‘ | Rename ‘ ‘ Protect ‘

Free: | 222 GB

File Type: |Rubut Program (*.prg)} - |

Destination

() Project:

© Robot:

File List:
[Iiselect Al

| 1:RC1(CREx-D) |

MHame

Size  Date Time

4

Delete ‘ ‘ Rename ‘ ‘ Protect

Free: |

File Type:

100 MB
Robot Program (*.prg) -
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_ Transferring Programs to a Controller )

Workspadge Home 10w
o | o ERETI

.ﬂﬂllﬂt .
ShowHide OF,
Bl simuistor < Down | oot = i Praject: -
[C¥Usersie @ éDesk. ¥Program | . | [ (1o
[ sy lre CRobot:  LRCICR®OD) - ' Rabat:
B 3D Monitor
Bl R File List: File: List:
'3 onee T [t ] Cmaw [t ]
"F';fm_n - Size Dete Time Mams  Sis Dats  Time P
BB Operstion Panel [ TEST.pra 55 2019/05/14 08:58 I TEST 929 19/05/14 10:18:37 M
' Spline
I+ [0 Pararneter
[ 5@‘ Maintenance
I il Board
# Taal
- B} MELFA-3D Vision
¢ [0 VO Simulator _m ] i_m 3
Free: [ 231 6B Free: [ 100 M8
Fle Type: | Robot Program (*.orq) ~ | FeType:  Robot Program (".org)

Output

| o |

You have completed transferring a program.
Proceed to the next page.
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_ Summary of This Chapter )

Below is a list of the topics that you studied in this chapter.

+ Introduction of RT ToolBox3

« Workspace creation, communication setting (USB), and connection

Writing and saving programs

+ Transferring programs to a controller
[Points]

The following points are very important, so please review them again to ensure that you have familiarized yourself
with their content.

Introduction of RT ToolBox3

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

Workspace creation,
communication setting
(USB), and connection

You have learned about workspace creation and communication setting.

You have learned about writing and saving programs.

Writing and saving programs

Transferring programs to a You have learned to transfer a program from a personal computer to a robot
controller controller.
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o FTIT Bl Robot Operation

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

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.

[ T -

. | [Emergency stop] switch || The robot sarvo turns OFF and the operation stops immediataly.
@ | [Enable/Disabla] switch || This switch enablas or disables the robot operations with the teaching pendent. |
Enabla switch \Whien the [Enable/Dis able] switch is anabled, and this kay is released or pressad

[3-position switch) with forca, the servo will turn OFF, and the operating robot will stop immediataly.
@ | LCD dizplay pansl || The robot status and various menus are displayed. |
| Status display lamp || Dizplay the state of the robot or T/B. |
[@)] [[F11. [F21, [F3), [F4 kay || Exacute the function carmesponding to sach function currantly displayed on LCD. |
[FUNCTION] kay ;I'Dh[liﬁag[f'__sé]mt[:;nis mf[llir‘;i:t‘i‘ua';‘:isplay. and changes the functions assigned
[B)] [1sToP] key || This stops the program and decelerstes the robot to a stop. |
[ [OVRDTIOVRD ] key || These keys change the speed overrida of tha robat. |
[0 operation] key anq tha robot ac,c,n:ir_ding to jog moda.

(12 keys from [-X()1) to [+C(JE)]) || And, input the numerical value.
| [sERVO] kay || Prassing this key while the [Enable] switch is lightly heid fums ON the mbot servo. |
| [MONITOR] key || It becomes monitor mode and display the monitor menu. |
@ | [JOGE] key || It becomes jog mode and display the jog ocperation. |
@ | [HAMND] key || It becomes hand mode and display the hand operation. |
[CHARCTER] key mﬁr;;:rlgﬂa the edit screen, and changes betwaen numbers and alphabetic
[ [RESET] key || This resets the srmor. The program reset will sxscuis, i tis key and the [EXE] key are pressed|
@ | [TNL=1[—] key || Moves the cursor each direction. |
| [CLEAR] key || Erasa the one character on the cursor position. |
[ [EXE] key |[ Input operation is ficed. And, whils pressing this kay, the robot moves when dirsct mods. |

Mumber/Charactsr key E':?:sii;:gg:irs key while numerical input or cheracter input is enabled displaye 8 numbar
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_ Jog Operation on the Teaching Pendant ) 1/2

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.)
-
Enabling teaching pendant
v
Servo ON
v
<CURRENT> JOINT  100% P5 : :
X:+977. 45 A:-180. 00 Displaying vJOG screen
Y: +0.00 B: +89.85 [ e
2:+4928.24 Lg:nao. 00 Operation chec
: 7 FL2: 0
206
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_ Jog Operation on the Teaching Pendant ) 2/2

rEnabling teaching pendant
v
Servo ON
v
<GRRE§T397.710£2T 100% PS o Displaying JOG screen
Y: +0.00 B: +89. 85 i Y
7:4928 24 C:+180. 00 Operation check
L1: L2:
FL1: 7 FL2: 0
506 CYLNDR [

WCERENT> JINT 100N P
L & -

Pressing the [-Y(J2)] key moves the
arm in the negative direction.
Check the operation, and proceed to
the next page.
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_ Tool Setting Procedure )

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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_ Tool Setting Procedure (Setting with Parameter MEXTL)

In this section, simulate the tool setting.

Enabling teaching pendant

v
Displaying parameter screen
v
<PARAMETER> NAME ( MEXTL ) Parameter setting
DATA ELE(3 )
(100 )

DATA Prev Next CLOSE
123

A=

You have completed the tool setting.
Proceed to the next page.
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_ Tool Setting Procedure (Setting with Tool Instruction in Robot Program) )

This section describes the setting procedure with the Tool instruction in the robot program.
The following figure shows the setting when the setting value of Z-axis is changed from 0 to 100 mm.

[0 rogam sacisanmcors v N

] Tnnltﬂ,ﬂ,]_.fﬂ,ﬂ,ﬂ,ﬂ}
C
B
A
z
Y
X
J F i 1l
Symbol Description
X Travel distance to X-axis direction (unit: mm)
Y Travel distance to Y-axis direction (unit: mm)
z Travel distance to Z-axis direction (unit: mm)
A Rotation centering on X-axis (unit: deg)
B Rotation centering on Y-axis (unit: deg)
C Rotation centering on Z-axis (unit: deg)
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_ Tool Setting Procedure (Setting Tool Number for M_Tool Variable) )

This section describes the procedure to set the tool number for the M_Tool variable.
The following figure shows the setting when the setting value of Z-axis is changed from 0 to 100 mm.
In the following figure, the tool data is changed by verifying the value of tool number 1 (MEXTL1).

T—Tr:u:l number ITWIH ' I
~5TD Tool Coordinate

(MEXTL) MEXTLL  MEXTLZ  MEXTL3  MEXTL4
[mm, degl [mm, deg) [mm, deg] [mm, deg] [mm, deg]
X: X: [ 0.00 || 0.00/| 0.00 || 0.00 |
Y: Y:| 0.00 || 0.00 ]| 0.00 || 0.00 |
ZE 0.00 Z:| 100,00 | 0.00} 0.00 0.00
Ac: 0.00 A 0.00 | 0.00 || 0.00 0.00
B: B:|  0.00] .00  0.00 0.00
1 C: C:[ o0.00] 0.00/  0.00 0.00 |
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_ 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.

-
Enabling teaching pendant
v

Display hand screen
v

Operation check

<HAND> =+ C:HAND1 =+ Z:HAND4

+=B:HAND2  =X:HANDS

+AHAND3  +Y:HAND6
76543210 76543210
UT-300OmOmOmOm IO OD00000

SAFE AL IGN CLOSE
HND

Check the operation, and proceed to
the next page.
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_ Hand Alignment )

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.

rEnainng teaching pendantw

v
Servo ON
v
<HAND> +C:HAND1 +Z :HAND4 Displaying hand screen
:’:ngg :t¢:HANDS v
+A: +Y:HANDG Hand ali t
76543210 16543210 L_Hand signment __]

0UT-50000000000 IND0000000
o (I

——— N

You have completed hand
alignment.
Proceed to the next page.
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_ Teaching )

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.

Displaying step number input screen
v
Displaying confirmation screen

A4
Registering current position l

<PROGRAM> 1 100%
4 Mov P

_SMWovybPS |
6 END

EEE 123 TEACH B

You have completed the teaching
operation.
Proceed to the next page.
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4.7 Operation Check (Step Feed) )

Before starting automatic operation on a robot, check the operation by executing each step of the program (step feed).

Enabling teaching pendant1
v
Servo ON
v
<{PROGRAM> 1 100% | Step feed |
1 Mov P1
2 Mov P2
3 Mov P3

4 Mov P4

You have completed the operation
check (step feed).
Proceed to the next page.
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_ Summary of This Chapter )

Below is a list of the topics that you studied in this chapter.

» Names 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)
[Points]

The following points are very important, so please review them again to ensure that you have familiarized yourself
with their content.

Names and functions of parts
of the teaching pendant

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

Jog operation on the
teaching pendant

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

Tool setting procedure

You have learned about the tool setting procedure.

Hand open/close, hand
alignment

You have learned 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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o FTIT M Automatic Operation

Chapter 5 covers robot automatic operation.
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_ Function of Operation Panel Screen

[Names and functions of parts]

corresponding part or description.

This section describes the names and functions in the operation screen of the teaching pendant (R32TB/R33TB).

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

100%
STEP

Utl):

— ___53:-

___________

MODE: CONT:

COPERATIONy 100% Auto COPERATION>
PROGRAN NAWE STEP PROGRAM NAME
. PRGZ 00001 . PRG2 |
STATUS:_ STOP ﬂﬁfiE'f"CﬁHT' B__T_&T_U_S STUP )
| START | ovoLE JRESH ReSET | CHOOSEIR [ svon [svorF N | coss B

Setting speed

Displays the setting speed.

Mode of cantroller

Displays the mode of controller.

Program name

Displays the selected program name.

Program execution state

Displays the program execution state.

Line number in execution

Displays the line number being executed.

Operation mode

Displays the operation mode.

START

Switches the screen from start of program execution or

during program stop, to restart <STARTING PROGRAM> screen.

CONT. / CYCLE.

Switches the operation mode.

1/2




] MELFA_Basic_Operations_and_Maintenance(FR_Series_RQ Type) ENG

_ Function of Operation Panel Screen ) 2/2

RESET Cancels the program pause, and releases the alarm with program reset
when there is an alarm.
Select the program to be started.

CHOOSE .
Switches to the <PROGRAM CHOICE> screen.

SV.ON / SV.OFF Turns ON/OFF the servo power.

CLOSE Ends (ends the starting operation from the T/B) the <OPERATION> screen.
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_ Operations on the Operation Panel )

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.

~

Displaying program selection screen
v
COPERATION> 0%  Auto S R
PROGRAM NAME : STEP - saleitiig it
PRG2 00001 v
Servo ON
STATUS: RUN MODE: CYCLE v
123 = Starting autor;atic operation
=== ] - Mag . Changing mode

<OPERAT lON> ™ Auto
PROGRAN RANE SieP
oot

STAIUS RN WOE CrQLE

You have learned about operations
on the operation panel.
Proceed to the next page.
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_ Summary of This Chapter )

Below is a list of the topics that you studied in this chapter.

« Function of operation screen

« Operations on the operation screen
[Points]

The following points are very important, so please review them again to ensure that you have familiarized yourself
with their content.

Function of operation screen » You have learned the functions of the operation screen.

Operations on the operation
screen

* You have learned the operations on the operation screen.
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o ST A3 Maintenance

Chapter 6 covers maintenance and inspection required for long trouble-free service of robots.
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_ Maintenance and Inspection )

Maintenance and inspection include daily checks and periodic checks. The checks are necessary to prevent failures for safety
and prolonged use.

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

[Maintenance and inspection cycle] (For RV-2FR-R/D)

<Inspection schedule> <Estimation of inspection cycle>
For one shift
OHr 8 hr/day = 20 days/month = 3 months = approx. 500 hr
10 hr/day x 20 days/month x 3 months = approx. 600 hr
1-month inspection| For two shifts

500Hr 1ﬂnmimmﬂmh_mmhmwm 15 hr/day = 20 days/month = 3 months = approx. 1,000 hr
[Mote]
As shown above, for two shifts, carry out 3-month inspection,
6-month inspection, and 1-year inspection when half

1,000Hr 3-month inspection|6-manth inspection|  the periods elapses.

1,500Hr F-month inspection

3-month inspection| &-manth inspection| 1-year inspection
I
[ I I I I

-1-“1!3"“1 inspection [3-maonth inspection|&-maonth inspection| 1-year inspection | 3-year inspection

Operation time
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_ Maintenance and Inspection ) 1/2

[Check item] (For RV-2FR-R/D)

<Daily check item >

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

1 Check the robot for loose installation bolts. (Visual check) Tighten the bolts securely.
2 Check the cover for loose fixing screws. (Visual check) Tightan the screws securely.
3 Check the hand for loose fixing bolts. (Visual check) Tighten the bolts securely.
4 Check that the power cable is securely connected. (Visual check) Connect the cable securely.
5 Check that the cables between the robot and controller are securely connected. Connect the cable securely.

{Wisual check)

3] Check that there are no cracks and foreign substances on the robot and no cbjects || Replace parts with new ones, or take temporal measures.
that cause interference with the robot.

7 Check that no leakage of grease is found from the robot body. (Visual check) Clean the robot, and fill grease.
8 Check that the air pressure system is in 2 normal condition. Check that air is not Take measures against water collection and air leakage (or replace
leaked, water is not collected in the drain, the hoses are not folded, and the air parts).

source is in a normal condition. (Visual check)

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

1 Check that powering OM the robot does not cause to abnormal operation or Refer to troubleshooting.
sound.

During operation (Use your own program.}

1 Check that the point of operation is not deviated from alignment. Refer to troubleshooting.
Check the following if a deviation occurs,

1 bocle 3l nd tlon et ot o bl e mr e o men e
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_ Maintenance and Inspection

1:Check that the installation bolts are secure,

2:Check that the hand fixing bolts are secure,

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

&:If the position is not corrected, refer to "Troubleshooting” and

carry out checking and take measures.

2/2

2 Check abnormal operation or noise. (Visual check)

Refer to troubleshooting.
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_ Maintenance and Inspection )

[Check item] (For RV-2FR-R/D)

<Periodic check list>

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 Tighten the screws securely.
are secure.
3 Remove all covers, and check that no scratches by rubbing and foreign substances || Examine the cause and eliminate.
are on the cables. If a cable is considerably damaged, contact MITSUEBISHI service
sector.

2-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 auis. Refer to "Section 6.3 Greasing Procedure” to carry out greasing.
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_ Filter Inspection/Cleaning/Replacement Procedure

A filter is installed in the controller.

You have completed filter
inspection and cleaning.
Proceed to the next page.
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_ Greasing Procedure

The following shows the locations of greasing and the replacement procedure.
(The procedure may differ depending on the model. For details, refer to the manual for the model in use.)

b gee
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_ Battery Replacement Procedure

[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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_ Resetting the Origin (ABS Origin Setting) ) 1/2

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.

IIPDi|5.;::1ag.rir‘ng ORIGIN/BRK 5cre-en1|
v
Selecting ABS method
v
Inputting origin
v

CORIGINE:  AEG COMPLETED
SR a1 &) I Setting origin '
i) Sy JE(1)
I S

|
<ORIGIN> ABS
Ji: ()
Ji: (1)
= P T .

You have completed the origin
setting with the ABS method.
Proceed to the next page.
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_ Resetting the Origin (ABS Origin Setting)

DRIGIR  ASS CONPLETED

Ji:(B) J2:(1) R:(1)
(1) Hi(1) (1)
A {

AN 2
- .
)

-
Displaying ORIGIN/BRK screen
v

Selecting ABS method
v
Inputting origin
v
Setting origin

CORIGIN> ABS

S J CLOSE |

You have completed the origin
setting with the ABS method.
Proceed to the next page.

2/2
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_ Jig-method Origin Setting )

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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6.7 Summary of This Chapter ) 1/2

Below is a list of the topics that you studied in this chapter.

» Maintenance and inspection

Filter inspection/cleaning/replacement procedure

« Greasing procedure

+ Battery replacement procedure After-sales service

+ ABS origin seﬂing Mitsubishi Electric System & Service Co,, Ltd. will be the
contact for maintenance service including repairs and
« Jig-method origin setting inspection. Please consult your local Mitsubishi Electric System

& Service Co., Ltd.

[Points]

The following points are very important, so please review them again to ensure that you have familiarized yourself
with their content.

enance and ectio » You have learned about the maintenance and inspection cycles and the check
items.

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

easing procedure * You have learned to grease the robot.

Ba eplaceme ocedure * You have learned to replace batteries in the robot and robot controller.
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6.7 Summary of This Chapter ) 2/2

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

Jig-method Origin Setting * You have learned about the origin setting with the jig method.




MELFA_Basic_Operations_and_Maintenance(FR_Series_RO_Type)_ENG —

Test Final Test )

Now that you have completed all of the lessons of the MELFA Basic Operations and Maintenance (FR Series R Type/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.
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.

1 2 3 4 3 & ¥ 4 F 0

Ertry [ FAEFAErAE Toral gurimions: 28
Fad Tasit 3 W L v o Lo armwars 29
Frrad Tt 3 o
Firad Test 4 v | ¥ pescentape: B2 %
Frrad Tt 5 W | W

Ertry Fomad Teut & o =,
Ferad Temt 7 W ||V
T N I e e To pass the test, 0% of correct
Firad Test 5 v ANSWers i5 required.

Brtry Foruall Teit 10 =
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Test

Final Test 1

)

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 types: (Q1). which is the vertical. multiple-joint type, and (Q2), which is the
heorizontal, multiple-joint type.

= Three types of the robot controller are available: (Q3), which is the standalone robot controller, and (Q4), which is the iQ Platform-
compatible controller.

Qi

Q2

Q3

Select the appropriate word or phrase

Select the appropriate word or phrase

Select the appropriate word or phrase

Select the appropriate word or phrase

O 0 0 O
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Test Final Test 2 )

Select model names that match each specification.

Robot specifications Model name

Wertical, multiple-joint type, D type, load capacity of 7 kg an
Horizontal, multiple-joint type, D type, load capacity of & kg Q2
Vertical, multiple-jeint type, R type, load capacity of 7 kg, long arm a3
Horizontal, multiple-joint type, Q type, load capacity of 12 kg Q4
1 1 i , : :
Q Select the appropriate word or phrase O @ Select the appropriate word or phrase &

Q3 Select the appropriate word or phrase o Q4 Select the appropriate word or phrase o
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Test Final Test 3 )

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

= The teaching pendant must be connected during power (Q1) . If the power is (O2) and no teaching pendant is connected to the
controller, an emergency stop alarm occurs.

= In the AUTOMATIC mode, the teaching pendant can be removed from the controller without generating an emergency stop alarm
by pulling out the teaching pendant connector within five seconds after holding (Q3) of the teaching pendant lightly (as shown in

WV

Q1 Select the appropriate word or phrase &
Q2 Select the appropriate word or phrase v,

Q3 Select the appropriate word or phrase o
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Test Final Test 4 )

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 (Q1) on the teaching pendant held.
2. On the initial setting screen, press the [F1] key to select "1. Configuration”,
3.0n the screen displayed, select " (Q2) " by pressing the [F1] key to display the language setting screen.

A To cnlnet lamanocs sence thn TEAY me V2% Thic Aiceslonee ™ GOVAY " se dhin crrnnn
Q3 Select the appropriate word or phrase o Q4 Select the appropriate word or phrase

Q5 Select the appropriate word or phrase S Select the appropriate word or phrase
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Test Final Test 5 )

The following table lists the functions of RT ToolBox3.
Select © for correct descriptions and = for incorrect ones.

Creating robot programs an

log cperation on robot a2

Checking robot operational range Q3

Estimating tact time of robots a4

Switching robot operation modes between manual and automatic Qs

1 C .

Q Choose O a2 Choose
Q3 Choose o Q4 Choose

Q5 Choose o
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Test

Final Test 6

)

1. Activate (Q1) .
2. Create a new (Q2) .

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

The following text describes the procedure for creating a program with RT ToolBox3 and transferring the program to the robot
controller. Select an appropriate option for each gap.

Qi

Q2

Q3

Q5

Select the appropriate word or phrase

Select the appropriate word or phrase

Select the appropriate word or phrase

Select the appropriate word or phrase

Select the appropriate word or phrase

O 0 0 0 O
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Test Final Test 7 )

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

Switch that turns OFF the robot se_rv-:r and imn'i_ediatelj,r stops 1_:he robot regardless of whether the Qan
teaching pendant is enabled or disabled
Switch that enables or disables the robot operations with the teaching pendant. (Q2)
“Releasing or strongly pressing this switch in the manual mode turns OFF the robot servo.
To carry out operations that can be performed while the robeot servo is ON, such as jog, this switch (Q3)
must be lighthy held."
These keys change the speed override of the robot. (Q4d)
Q1 Select the appropriate word or phrase O @ Select the appropriate word or phrase &

Q3 Select the appropriate word or phrase o Q4 Select the appropriate word or phrase o
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Test Final Test 8

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

1. Open the (Q1) for the program.
2. Press the (Q2) key to display "FWD" and "BWD" on the function menu at the bottom of the screen.

3. Hold the (Q3) lightly and press the [SERVO] key to turn ON the robot servo.

Q1 Select the appropriate word or phrase
Q2 Select the appropriate word or phrase

Q3 Select the appropriate word or phrase
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Test Final Test 9

Select the names in the operation panel screen of the teaching pendant that are required to use in the operations below.

Restart from start of program execution or during program stop. at
Switch the operation mode. (Q2)
Cancel program pause and reset the program.
Buri _ (Q3)
uring alarm occurrence, the alarm is released.
Turn ON/OFF the servo power, Q)

Qi Select the appropriate word or phrase o Q2

Q3 Select the appropriate word or phrase o Q4

Select the appropriate word or phrase

Select the appropriate word or phrase

O
o
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Test Final Test 10

Automatic operation procedure

2) Press the (Q2) to reduce the operating speed.

1) Set the [MODE] switch of the mode selector switch to (Q1) .

The following text describes the procedure for automatic operation of a robot program. Select an appropriate option for each gap.

3) Press the function key [F4] assigned to (Q3) in the operation screen to display the Program choice screen.

Q1 Select the appropriate word or phrase
Q3 Select the appropriate word or phrase
Q5 Select the appropriate word or phrase

Q7 Select the appropriate word or phrase

O

O
O
O

Q2 Select the appropriate word or phrase
Q4 Select the appropriate word or phrase
Q6 Select the appropriate word or phrase

O
O
O
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Test Final Test 11 )

Select the inspection cycles for the check items below.

Check item Inspection timing

Tension of the timing belt (an

Leakage of grease from the robot body (Q2)

Replacement of backup batteries (Q3)

Cracks and foreign substances on the robot and objects that cause interference (Qd)

Greasing the reduction gear of each awis (Qs)

1 : i ; : :

Q Select the appropriate word or phrase @ Q2 Select the appropriate word or phrase €9
Q3 Select the appropriate word or phrase O Q4 Select the appropriate word or phrase O

Q5 Select the appropriate word or phrase o




MELFA_Basic_Operations_and_Maintenance(FR_Series_RO_Type)_ENG

Test Final Test 12 )

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

(Q1) Replace the old backup batteries with new ones one by one.
Feplace all batteries at one time.
(Q2) Turn OFF the power.

2N lnctall Hhe botdare cmaene

Qi Select the appropriate word or phrase O Q2 Select the appropriate word or phrase
Q3 Select the appropriate word or phrase o Q4 Select the appropriate word or phrase

Q5 Select the appropriate word or phrase &
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Test Test Score

You have completed the Final Test. You results area as follows.
Te end the Final Test, proceed to the next page
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Final Test 1

Final Test 2

Final Test 3

Final Test 4

Final Test 5
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Final Test 11
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Final Test 12

Total questions: 55
Correct answers: 55

Percentage: 100 %

Clear
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You have completed the "Industrial Robot MELFA Basic Operations and Maintenance
(FR Series R Type/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




