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INTRODUCTION

Thank you for purchasing the MELSOFT "RT ToolBox3 Pro" software for Mitsubishi Electric industrial robots.
MELFA-Works is a tool for SolidWorks that can be used to simulate Mitsubishi Electric industrial robots.
Using RT ToolBox3, it becomes possible to verify robot program operations and creat processing path data.
This manual describes how to perform these operations.

This product requires SolidWorks. Please note that SolidWorks needs to be provided by the customer. Refer
to “2.1 Installation confirmation of SolidWorks” for supported versions.

Symbols Used in This Manual

A DANGER Indicates that incorrect handling is likely to cause hazardous conditions
resulting in death or severe injury to the operator.

WARN'NG Indicates the possibility that incorrect handling might cause hazardous
conditions resulting in death or severe injury to the operator.

CAUTION Indicates that incorrect handling might cause hazardous conditions resulting
in material damage or injury to the operator.

® No part of this manual may be reproduced by any means or in any form without prior consent
from Mitsubishi.

® The details of this manual are subject to change without notice.

o An effort has been made to make full descriptions in this manual. However, if any
discrepancies or unclear points are found, please contact Mitsubishi.

Microsoft, Windows are registered trademarks of Microsoft Corporation in the United States and other countries.
Adobe and Acrobat are registered trademarks of Adobe Systems Incorporated.

SolidWorks are registered trademarks of SolidWorks Corporation in the United States.

Other company names and product names are trademarks or registered trademarks of the respective companies.

Copyright(C) 2017 MITSUBISHI ELECTRIC CORPORATION
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1. Overview

In the RT ToolBox3 Pro, you can use the function of MELFA-Works in addition to the function of RT
ToolBox3 standard edition. MELFA-Works is the add-in function of SolidWorks. In the MELFA-Works, it is
possible to simulate production system by robot and to convert processing paths defined for workpieces to

data.
MELFA-Works is the add-in function of SolidWorks, so it is possible to make use of parts (such as peripheral

devices and hands) created by SolidWorks.

Processing path data
Calibration data

Virtual
controller

Actual robot

RT ToolBox3

Fig. 1-1 Product Configuration

—_



Extension memory can be used by the following controllers and versions.

Controller Supported Remarks
A Before K6 Non-supported CAD link function
CRN-500 (2 Mbytes) K7 Non-supported extension memory
Since K8  Supported extension memory
O P6 Non-supported extension memory
CRnD-700 (4 Mbytes) Since P7  Supported extension memory
CR750-D %
CR-751-D
CRnQ-700
CR750-Q X
CR751-Q
CR800-D
CR800-Q X
CR800-R

The figure below illustrates a block diagram showing the components included in RT ToolBox3 Pro and the
environment in which each of them operates.

RT ToolBox3 Pro

RT ToolBox3 MELFA-Works
add-in tool

|
[ SolidWorks
1

Windows XP/Vista/7/8/8.1/10
Fig. 1-2 Product Block Diagram




1.1. Basic Functions

The table below describes the basic functions of MELFA-Works.

Function

Feature

1 | Display of robot movement
trajectory

With this function, it is possible to display the movement trajectory of
a robot.

2 | Attaching hands

This function allows attaching hands which is designed and created
by SolidWorks to a robot. By setting the signal to the connected
hand, it is possible to handle the workpieces due to the signal
change (See “6.4 Set of hand I/O signals”).

<Note> In order to connect the hand and simulate the workpiece
handling, you necessary to set workpiece names according to the
naming convention (See "4.2 Part Names and Marking”).

3 | Attaching ATC (Auto Tool
Changer)

This function allows attaching ATC master/ATC tool designed and
created by SolidWorks to a robot. By setting the signal to the
connected ATC master, it is possible to attach the ATC tool due to
the the signal change (See “6.4 Set of hand I/O signals”).

<Note> In order to connect the ATC and simulate to attach the ATC
tool, you necessary to set workpiece names according to the naming
convention (See” 4.2 Part Names and Marking”).

4 | Component move

This function allows to move component loaded on the Solidworks.
(See "7 Robot/Component Move™).

5 | Robot move

This function allows to move robot loaded on the SolidWorks (See "7
Robot/Component Move”).

6 | Creating frame data

Create frame data to be the reference coordinate system when
outputting robot position data. Frame data is used when performing
path calibration. (See “14 Calibration”).

7 | CAD link

This function allows creating data necessary for operations that
would otherwise require large amounts of teaching, such as laser
welding, sealing and other operations involving tracing some parts
on a workpiece, simply by selecting processing parts from
3-dimensional CAD data.

Since data is created based on 3-dimensional CAD data, it is
possible to handle complicated, 3-dimensional curves and the
man-hours required for the teaching can also be reduced
significantly (See “10 Creation of Work Flow”).

* Only vertical 6-axis and horizontal 4-axis robots support this
function. (See “1.2 Supported Models in the MELFA-Works
function” for more information about supported models).

* Using the expanded memory might extend the operating time
(See “Table 1-8 Relation CAD link function and Robot Version” for more
information).

*This function supports the MELFA-BASIC IV, MELFA-BASIC V and

MELFA-BASIC VI language.

8 | Interference check

This function allows checking interference between a robot and
peripheral devices (See "11 Interference Check”).

Targets of an interference check can be specified simply by clicking
on the display of SolidWorks. Also, information when interference
occurred (name of contacting part, program line being executed at
the occurrence of interference, etc.) can be displayed in output
window.

9 | Calibration

Correct the point sequence data at the CAD coordinates created by

the work flow creation (CAD link) function to the robot coordinate

data. In addition, we transfer operation program and point sequence

data to robot.

* Only dot sequence data can be calibrated. See “10.3 Path
Creation” for more information. Cannot calibrate teaching points
(See “10.2 Creating Teaching Points”).







1.2. Supported Models in the MELFA-Works function
The table below lists models supported in the MELFA-Works function.

Table 1-1 Robots that can be used (CRn-500 series)

Robot

Function Simulation

CAD link

RV-S series

RV-3S/3SC/3SB/3SBC

(@)

RV-3SJ/3SJC/3SJB/3SJBC

RV-6S/6SC

RV-6SL/6SLC

RV-125/12SC

RV-12SL/12SLC

RV-18S/18SC

RV-6S/6SC-SM

RV-6SL/6SLC-SM

RV-6S-SE

RV-6SL-SE

RV-12S/12SC-SE

RV-12SL/12SLC-SE

RH-SH series

RH-6SH3520/3717M/3717C

RH-6SH4520/4517M/4517C

RH-6SH5520/5517M/5517C

RH-6SH3532/3520M/3520C

RH-6SH4532/4520M/4520C

RH-6SH5532/5520M/5520C

RH-12SH5535/5530M/5530C

RH-12SH7035/7030M/7030C

RH-12SH8535/8530M/8530C

RH-18SH8535/8530M/8530C

RV-A series

RV-1A

RP series

RP-1AH

RP-3AH

O|0|0|0|0|0|O|0|0|0O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0

RP-5AH

O|0O|0|0|0|O|0|0|0O|O|0O|0|0|0|0|0|0|0|0|0|0|0|0|0|0O|%

*CAD link function only supports vertical 6-axis and horizontal 4-axis robots.

Table 1-2 Robots that can be used (CRnD-700 series)

Robot

Function Simulation

CAD link

RV-SD series

RV-2SD/2SDB

RV-3SD/3SDB/3SDC/3SDBC

RV-3SDJ/3SDJB/3SDJC/3SDJBC/3SDJ-SR

RV-6SD/6SDC

RV-6SDL/6SDLC

RV-12SD/12SDC

RV-12SDL/12SDLC

RV-18SD/18SDC

RV-3SDB/3SDBC-SUL3

RV-3SDB/3SDJB-SULM6

RV-3SDJB/3SDJBC-SUL3

RV-6SD/6SDC-SUL

RV-6SD-SULM6

RV-6SDL/6SDLC-SUL

RV-6SDL-SULM6

RV-12SD/12SDC-SUL

RV-12SDL/12SDL-SUL

RV-6SD-SE

RV-6SDL-SE

RV-6SD-SEZ

RV-6SDL-SEZ

O|0O|0O|0O|0|0|0|0O|0|0O|0|0O|0|0|0]0|0|0|0|0|0|0

RV-6SD/6SDC-SM

O|O]|0O|O|0|0O|0|0|0|0O|0O|x |O|0|0]0|0|0|0|x |O|O




RV-6SDL/6SDLC-SM

RV-6SD/6SDC-SMZ

RV-6SDL/6SDLC-SMZ

RV-6SD/6SDC-SZ

RV-6SDL/6SDLC-SZ

RV-12SD/12SDC-SE

RV-12SDL/12SDLC-SE

RV-12SD/12SDC-SEZ

RV-12SDL/12SDLC-SEZ

RV-12SD/12SDC-SZ

RV-12SDL/12SDLC-SZ

RH-SDHR series

RH-3SDHR3515

RH-SDH series

RH-6SDH3520/3520M/3520C/3517M/3517C

RH-6SDH4520/4520M/4520C/4517M/4517C

RH-6SDH5520/5520M/5520C/5517M/5517C

RH-6SDH3532/3527M/3527C

RH-6SDH4532/4527M/4527C

RH-6SDH5532/5527M/5527C

RH-12SDH5535/5530M/5530C

RH-12SDH7035/7030M/7030C

RH-12SDH8535/8530M/8530C

RH-12SDH5545/5538M/5538C

RH-12SDH7045/7038M/7038C

RH-12SDH8545/8538M/8538C

RH-18SDH8535/8530M/8530C

RH-6SDH3520/3517M/3517C-SUL3

RH-6SDH4520/4517M/4517C-SUL3

RH-6SDH5520/5517M/5517C-SUL3

RH-6SDH3517M-SULM6

RH-6SDH4517M-SULM6

RH-6SDH5517M-SULM6

RH-12SDH5535/5530M/5530C-SUL

RH-12SDH7035/7030M/7030C-SUL

RH-12SDH8535/8530M/8530C-SUL

RH-12SDH5530M-SULM6

RH-12SDH7030M-SULM6

RH-12SDH8530M-SULM6

RH-18SDH8535-SUL

RH-18SDH8530M-SUL

RH-18SDH8530C-SUL

RH-18SDH8530M-SULM6

RH-20SDH8535/8530M/8530C

RH-20SDH8545/8538M/8538C

RH-20SDH10035/10030M/10030C

RH-20SDH10045/10038M/10038C

O|O|O|0|0|0O|0|0|0|0O|0O|0|O|0O|0O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0

O|O|O|0|0|0O|0|0|0|0|0O|0|O|0O|0O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0

*CAD link function only supports vertical 6-axis and horizontal 4-axis robots.




Table 1-3 Robots that can be used (CRnQ-700 series)

Robot Function Simulation CAD link

RV-2SQ/2SQB

RV-3SQ/3SQB/3SQC/3SQBC

RV-3SQJ/3SQJB/3SQJC/3SQJIBC/3SQJ-SR

RV-65Q/6SQC

RV-6SQL/6SQLC

RV-125Q/12SQC

RV-12SQL/12SQLC

RV-1850Q/18SQC

RV-6SQ-SE

RV-6SQL-SE

RV-6SQ-SEZ

RV-6SQL-SEZ

RV-SQ series RV-6SQ/6SQC-SM

RV-6SQL/6SQLC-SM

RV-6SQ/6SQC-SMZ

RV-6SQL/6SQLC-SMZ

RV-6SQ/6SQC-SZ

RV-6SQL/6SQLC-SZ

RV-12SQ/12SQC-SE

RV-12SQL/12SQLC-SE

RV-125Q/12SQC-SEZ

RV-12SQL/12SQLC-SEZ

RV-12SQ/12SQC-SZ

RV-12SQL/12SQLC-SZ

RH-SQHR series | RH-3SQHR3515

RH-6SQH3520/3517M/3517C/3520M/3520C

RH-6SQH4520/4517M/4517C/4520M/4520C

RH-6SQH5520/5517M/5517C/5520M/5520C

RH-6SQH3532/3527M/3527C

RH-6SQH4532/4527M/4527C

RH-6SQH5532/5527M/5527C

RH-12SQH5535/5530M/5530C

RH-12SQH7035/7030M/7030C

RH-SQH series RH-12SQH8535/8530M/8530C

RH-12SQH5545/5538M/5538C

RH-12SQH7045/7038M/7038C

RH-12SQH8545/8538M/8538C

RH-18SQH8535/8530M/8530C

RH-20SQH8535/8530M/8530C

RH-20SQH8545/8538M/8538C

RH-20SQH10035/10030M/10030C

O|O|0O|O|0|0O|0|O|0|0O|0O|O|0|0|0|0O|0|0O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
O|O|0O|O|0|0|0O|O|0|0O|0O|O|0|0|0|0O|0|O|0O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|x |O|O

RH-20SQH10045/10038M/10038C

*CAD link function only supports vertical 6-axis and horizontal 4-axis robots.




Table 1-4 Robots that can be used (CR750-D series)

Robot

Function

Simulation

CAD link

RH-xFH-D series

RH-1FHR5515-D

RH-3FH3515/3512C-D

RH-3FHR3515-D

RH-3FH4515/4512C-D

RH-3FH5515/5512C-D

RH-6FH3520/3520C/3520M-D

RH-6FH4520/4520C/4520M-D

RH-6FH5520/5520C/5520M-D

RH-6FH3534/3534C/3534M-D

RH-6FH4534/4534C/4534M-D

RH-6FH5534/5534C/5534M-D

RH-12FH5535/5535C/5535M-D

RH-12FH7035/7035C/7035M-D

RH-12FH8535/8535C/8535M-D

RH-12FH5545/5545C/5545M-D

RH-12FH7045/7045C/7045M-D

RH-12FH8545/8545C/8545M-D

RH-20FH8535/8535C/8535M-D

RH-20FH8545/8545C/8545M-D

RH-20FH10035/10035C/10035M-D

RH-20FH10045/10045C/10045M-D

RH-3CH4018-D

RH-3CH4018-D-S2

RH-6CH6020-D

RH-6CH6020-D-S2

RH-6CH7020-D

RH-6CH7020-D-S2

RV-xF-D series

RV-2F-D

RV-2FL-D

RV-4F/4FC/4FM-D

RV-4F-D-SH

RV-4FL/AFLC/4FLM-D

RV-4FL-D-SH

RV-7F/7FC/7TEM-D

RV-7F-D-SH

RV-7FL/7FLC/7FLM-D

RV-7FL-D-SH

RV-7FLL/7FLLC/7FLLM-D

RV-7FLL-D-SH

RV-13F/13FC/13FM-D

RV-13F-D-SH

RV-13FL/13FLC/13FLM-D

RV-13FL-D-SH

RV-13FLR/13FLRM-D

RV-20F/20FC/20FM-D

RV-20F-D-SH

RV-20FL/20FLC/20FLM-D

RV-35F-D

RV-35FM-D

RV-50F-D

RV-50FM-D

RV-70F-D

RV-70FM-D

O|O|O|0|0|0O|O|O|0|O|0O|0|0|0|0|0|0|0|0O|0O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0

O|O|O|O|0|0O|O|O|0|O|O|0|0|0|O|0|0|O|0O|0O|0|0|0|0|0|0|0|0|0|0|0|0|0|0]|0|0|0|0|0|0|0|0|0]|0|0|0|0|0|0|0|0|0|0




Table 1-5 Robots that can be used (CR750-Q series)

Robot

Function

Simulation

CAD link

RH-xFH-Q series

RH-1FHR5515-Q

RH-3FH3515/3512C-Q

RH-3FHR3515-Q

RH-3FH4515/4512C-Q

RH-3FH5515/5512C-Q

RH-6FH3520,/3520C/3520M-Q

RH-6FH4520,/4520C/4520M-Q

RH-6FH5520,/5520C/5520M-Q

RH-6FH3534/3534C/3534M-Q

RH-6FH4534/4534C/4534M-Q

RH-6FH5534/5534C/5534M-Q

RH-12FH5535/5535C/5535M-Q

RH-12FH7035/7035C/7035M-Q

RH-12FH8535/8535C/8535M-Q

RH-12FH5545,/5545C/5545M-Q

RH-12FH7045/7045C/7045M-Q

RH-12FH8545,/8545C/8545M-Q

RH-20FH8535,/8535C,/8535M-Q

RH-20FH8545/8545C/8545M-Q

RH-20FH10035/10035C/10035M-Q

RH-20FH10045/10045C/10045M-Q

RV-xF-Q series

RV-2F-Q

RV-2FL-Q

RV-4F /AFC/AFM-Q

RV-4F-Q-SH

RV-4FL/4FLC/4FLM-Q

RV-4FL-Q-SH

RV-TF/7FC/TFM-Q

RV-7F-Q-SH

RV-TFL/TFLC/TFLNM-Q

RV-7FL-Q-SH

RV-7FLL/7FLLGC/7FLLM-Q

RV-TFLL-Q-SH

RV-13F/13FC/13FNM-Q

RV-13F-Q-SH

RV-13FL/13FLC/13FLM-Q

RV-13FL-Q-SH

RV-13FLR/13FLRNM-Q

RV-20F /20FC/20FM-Q

RV-20F-Q-SH

RV-20FL/20FLC/20FLM-Q

RV-35F-Q

RV-35FM-Q

RV-50F-Q

RV-50FM-Q

RV-70F-Q

RV-70FM-Q

O|O|0|0|0|0O|O|0O|0|0|0O|0O|O|O|0|O]|O|O|0O|0]|0O|0O]O|O|0|0]|0O|0O|0O|0|0|0|0|0O|0|0|0|O|0|0|0|0|0|0|0|0|0

O|O|0|0|0|O|O|0O|0|0|0O|0O|O|O|0|0O|O|O|O|0]|0O|0O]O|O|0|0]|0O|0O]O|0|0|0|0|0O|0|0|0|0O|0|0|0|0|0|0|0|0|0




Table 1-6 Robots that can be used (CR800-D series)

Robot

Function

Simulation

CAD link

RH-xFH-D series

RH-1FRHR5515-D

RH-3FRH3515/3512C-D

RH-3FRHR3515-D

RH-3FRH4515/4512C-D

RH-3FRH5515/5512C-D

RH-6FRH3520/3520C/3520M-D

RH-6FRH4520/4520C/4520M-D

RH-6FRH5520/5520C/5520M-D

RH-6FRH3534/3534C/3534M-D

RH-6FRH4534/4534C/4534M-D

RH-6FRH5534/5534C/5534M-D

RH-12FRH5535/5535C/5535M-D

RH-12FRH7035/7035C/7035M-D

RH-12FRH8535/8535C/8535M-D

RH-12FRH5545/5545C/5545M-D

RH-12FRH7045/7045C/7045M-D

RH-12FRH8545/8545C/8545M-D

RH-20FRH8535/8535C/8535M-D

RH-20FRH8545/8545C/8545M-D

RH-20FRH10035/10035C/10035M-D

RH-20FRH10045/10045C/10045M-D

RH-3CRH4018-D

RH-6CRH6020-D

RH-6CRH7020-D

RV-xF-D series

RV-2FR-D

RV-2FRL-D

RV-4FR/4FRC/4FRM-D

RV-4FR-D-SH

RV-4FRL/4FRLC/4AFRLM-D

RV-4FRL-D-SH

RV-7FR/7TFRC/7TFRM-D

RV-7FR-D-SH

RV-7FRL/7FRLC/7FRLM-D

RV-7FRL-D-SH

RV-7FRLL/7FRLLC/7FRLLM-D

RV-7FRLL-D-SH

RV-13FR/13FRC/13FRM-D

RV-13FR-D-SH

RV-13FRL/13FRLC/13FRLM-D

RV-13FRL-D-SH

RV-20FR/20FRC/20FRM-D

RV-20FR-D-SH

O|O|O|O|0|0|0O|0|0|0O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0

O|O|0O|0O|0|0|0|0|0|0O|0O|0|0|0|0|0|0|0O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
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Table 1-7 Robots that can be used (CR800-R series)

Robot

Function

Simulation

CAD link

RH-xFH-R series

RH-1FRHR5515-R

RH-3FRH3515/3512C-R

RH-3FRHR3515-R

RH-3FRH4515/4512C-R

RH-3FRH5515/5512C-R

RH-6FRH3520/3520C/3520M-R

RH-6FRH4520/4520C/4520M-R

RH-6FRH5520/5520C/5520M-R

RH-6FRH3534/3534C/3534M-R

RH-6FRH4534/4534C/4534M-R

RH-6FRH5534/5534C/5534M-R

RH-12FRH5535/5535C/5535M-R

RH-12FRH7035/7035C/7035M-R

RH-12FRH8535/8535C/8535M-R

RH-12FRH5545/5545C/5545M-R

RH-12FRH7045/7045C/7045M-R

RH-12FRH8545/8545C/8545M-R

RH-20FRH8535/8535C/8535M-R

RH-20FRH8545/8545C/8545M-R

RH-20FRH10035/10035C/10035M-R

RH-20FRH10045/10045C/10045M-R

RV-xF-R series

RV-2FR-R

RV-2FRL-R

RV-4FR/4FRC/4FRM-R

RV-4FR-R-SH

RV-4FRL/AFRLC/AFRLM-R

RV-4FRL-R-SH

RV-7FR/7FRC/7TFRM-R

RV-7FR-R-SH

RV-7FRL/7FRLC/7FRLM-R

RV-7FRL-R-SH

RV-7FRLL/7FRLLC/7FRLLM-R

RV-7FRLL-R-SH

RV-13FR/13FRC/13FRM-R

RV-13FR-R-SH

RV-13FRL/13FRLC/13FRLM-R

RV-13FRL-R-SH

RV-20FR/20FRC/20FRM-R

RV-20FR-R-SH

O|O|0|0O|0O]|0O|0|0|0|0O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0]|0|0|0|0|0|0|0|0|0|0

O|O|0|0O|0O|0O|0O|0|0|0O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0]|0|0|0|0|0|0|0|0|0|0

"




Table 1-8 Robots that can be used (CR800-Q series)

Robot Function Simulation CAD link

RH-1FRHR5515-Q O O
RH-3FRH3515/3512C-Q O O
RH-3FRHR3515-Q O O
RH-3FRH4515/4512C-Q O O
RH-3FRH5515/5512C-Q ®) ®)
RH-6FRH3520/3520C/3520M-Q O O
RH-6FRH4520/4520C/4520M-Q O O
RH-6FRH5520/5520C/5520M-Q O O
RH-6FRH3534/3534C/3534M-Q O O
RH-6FRH4534/4534C/4534M-Q O O
RH-xFH-Q series | RH-6FRH5534/5534C/5534M-Q O O
RH-12FRH5535/5535C/5535M-Q O O
RH-12FRH7035/7035C/7035M-Q O O
RH-12FRH8535/8535C/8535M-Q O O
RH-12FRH5545/5545C/5545M-Q O O
RH-12FRH7045/7045C/7045M-Q O O
RH-12FRH8545/8545C/8545M-Q ®) ®)
RH-20FRH8535/8535C/8535M-Q O O
RH-20FRH8545/8545C/8545M-Q O O
RH-20FRH10035/10035C/10035M-Q O @)
RH-20FRH10045/10045C/10045M-Q O O
RV-2FR-Q O O
RV-2FRL-Q O O
RV-4FR/4FRC/4FRM-Q O O
RV-4FR-Q-SH O O
RV-4FRL/4FRLC/4FRLM-Q O O
RV-4FRL-Q-SH O O
RV-7FR/7FRC/7FRM-Q O O
RV-7FR-Q-SH O O
. RV-7FRL/7FRLC/7FRLM-Q O O
RV-xF-Q series RV-7FRL-Q-SH o o
RV-7FRLL/7FRLLC/7FRLLM-Q O O
RV-7FRLL-Q-SH O O
RV-13FR/13FRC/13FRM-Q O O
RV-13FR-Q-SH ®) O
RV-13FRL/13FRLC/13FRLM-Q O O
RV-13FRL-Q-SH O O
RV-20FR/20FRC/20FRM-Q O O
RV-20FR-Q-SH O O
Table 1-9 Relation CAD link function and Robot Version
Controller Memory Operating time Remarks
Standard 256K bytes | Approx. 17 sec Before K6 Non-supported CAD link function
CRn-500 K7 Non-supported extension memory
Extension 2M bytes | Approx. 160 sec Since K8  Supported extension memory
CRnQ-700 | standard 1M bytes Approx. 85 sec
CR750-Q Correspondence from first edition.
CR751-Q | - Non-supported
CRND.700 Standard 1M bytes Approx. 85 sec P_6 Non-supported ex_tension memory
Extension 4M bytes Approx. 320 sec Since P7 Supported extension memory
CR750-D , -
CR751-D Standard 3M bytes Approx. 255 sec Correspondence from first edition.
CR800-D
CR800-Q | Standard 16M bytes Approx. 1320 sec Correspondence from first edition.
CR800-R

* Operating time varies depending on the job conditions.
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2. Install

2.1. Installation confirmation of SolidWorks

Please confirm that the SolidWorks®2010 ~ SolidWorks®2017* is installed.

* The above-mentioned is a confirmed operation version in our company. Therefore, it is likely to be able to
use it even with SolidWorks that will be released in the future.

* Combination of the SolidWorks and operating system depends on the operating environment of
SolidWorks.

- Depending on SolidWorks specifications, data created in higher version can not be used in lower
version..

* For the recommended SolidWorks operating environment, please refer to Home page of SolidWorks
"https://www.solidworks.co.jp/" (SolidWorks Corp.).

[Top page]-[TRAINING & SUPPORT]-[Technical Support]-[System Requirements and Graphics Cards]

2.2. Installation Procedure
2.2.1In the case of RT ToolBox3 Pro 1.00A

/N CAUTION

If you installed the RT ToolBox3 Pro 1.00A, conventional MELFA-Works will become
unusable. If you use a conventional MELFA-Works, please uninstall the RT ToolBox3 Prol.00A
and conventional MELFA-Works. When the uninstall is complete, please re-install the RT
ToolBox3 Pro 1.01B or later and conventional MELFA-Works

(1) Insert the product in the personal computer's DVD-ROM drive; the setup launcher automatically appeatrs.

= |

LLE 30 e ls

I :'| d C:\Usershr3p!Desktop'\Pro\index.html D-oX |i (22 Welcome to RT ToolBox3 P... | |

B (& Suggested Sites 4_:)‘. Activity Spotted at N.... ~

Welcome to RT ToolBox3 Pro!

Thank you for purchazing RT ToolBox 3 Pro.
What is RT ToolBox3 Pro?

RT ToolBox3 Pro iz an add-in tool for "SolidWorks" that can be used to
simulate Mitsubizhi Electric industrial robots. This add-in adds and extends
fumction that verifi robot program operations and create processing path

data. | 32bit version |

[Attention]

- Itis necessary since SolidWorks2010 to use it.

- If you are using conventional MELFA-Works, please install this version
after uninstalling conventional it.

84 bit version

| 64bit version |

#35tart inzzallation on 32 bit version Windows

#5tart inztallarion on §4 bit version Windows

Copyright(C) 2006-2017 MITSUBISHI ELECTRIC COFPORATION
MELFANSwebMITSUBISHI ELECTRIC GLOBAL WEBSITE http:/wonw mitsubishislactric co.jofa'products rerobos

Fig. 2-1 Setup launcher

Please start a correct installer after confirming the use environment when you install it. The error is
displayed when a wrong installer is started and the installation fails.

*The following messages concerning security alert might be displayed to launcher according to the
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environment of the personal computer. In this case, click the message with the mouse, and select
[Allow Blocked Content...].

-

Internet Explorer

riri'l Active content can ham your computer or disclose personal
?. information. Are you sure that you want to allow CDs to nun active
; content an your compiter?

What you should know about active content...

[¥] Dont show this message again

fes Mo

Fig. 2-2 Message to help protect your security (Microsoft Windows® Vista Professional is used)
(2) Install RT ToolBox3 Pro from the menu of launcher.

@ Click the button of the installed product.

@ If the security alert message as follows is displayed, click [Run] button.

(* If [Save] button is clicked and, “Setup.exe” which is saved in hard disk is executed, the
installation is not correctly completed. Click [Run] button absolutely.)

Do you want to run or save setup.exe (901 ME) from Bl [Py a8

#  This type of file could harm your computer. @ Save = Cancel

—~—

Fig. 2-3 Security Warning 1

® The following screens are displayed. Then click [Run].
The installation of this application is started.

@ The publisher of setup.exe couldn't be verified. Are you sure you want to run the program?
Learn more

Run View downloads

Fig. 2-4 Security Warning 2
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o Memo

When the installation launcher doesn't start \

(A) If the setup dialog box does not appear when you insert the product in the DVD-ROM
drive, display the setup launcher according to the following procedure.

(D Click the [Start] button and then select [Run...].
@ Check the DVD-ROM drive name and enter ""drive name"/index.html
(e.g., if the DVD-ROM drive is "Dx," type “Dr/index.html”).

Run

Type the name of a program, folder, document, or
Internet resource, and Windows will open it for you,

Open: | Di\index.html v

[ OK H Cancel H Browse. .,

(B) Please install RT ToolBox2 and MELFA-\brks by the method of the following when the
installation cannot begin from the setup launcher.

@ Click the [Start] button and then select [Run...].
@ Install RT ToolBox3 Pro below according to your use environmert.
[WWhen using in a32-bit environment]
Check the DVD-ROM drive name and enter "drive name":/32bit/Setup.exe
{e.g., if the DVD-ROM drive is "D:," type “D./32bit/Setup.exe™).
The setup is begun.

[When using in a 64-bit environment]
Check the DVD-ROM drive nhame and enter "drive name":/64bit/Setup.exe
(e.g., if the DVD-ROM drive is "D:," type “D./64bit/Setup.exe™).

k The setup is begun. /

2.2.2 In the case of RT ToolBox3 Pro 1.01B or later
The installation launcher screen displayed when RT ToolBox 3 Pro 1.00 A is installed is not displayed.
Please refer to “RT ToolBox3 / RT ToolBox3 mini User's Manual Section 1.5.1 Installation”).
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3. Flow of Operations

In this chapter, we will explain the flow of operation until the robot is operated on actual machine when
launching the system using the MELFA-Works function. The operation on each screen is explained in the
following chapters.

3.1. Operation Steps

There are several steps before constructing the system using the MELFA - Works function, but if you divide
it into a large size it will be the next 4 steps.

Table 3-1 Operation Steps

@ Creating parts Create parts such as works and hands on SolidWorks
(including conversion from other CAD data) and embed
marks for MELFA-Works.

In MELFA-Works the coordinate system which is
SolidWorks functions are used as marks.(See “4.2 Part
Names and Marking”)

@ Creating program Execute workflow creation, and finally create robot
programs, point sequence data, and calibration programs
that will be a template while designating machining
locations, intermediate attitude, and various parameters.

® Alignment Using the calibration tool, correct the point sequence data to
the machining position of the workpiece in the real space.
Also, the corrected point sequence data is written in the
robot controller.

* When reading point sequence data as spline data, the
calibration tool is not used. (See “13 Spline conversion”).

@ Edit program Using the program editing function, based on the template
program created in @), edit and debug the program that can
be operated on the actual system.
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3.2. Flow of Robot Program Development

This section explains how to develop robot programs without using the CAD link function. Refer to the
corresponding chapter for further details. The numbers @ to @ to the left of each of the items indicate the
operation steps explained in “3.1 Operation Steps”.

To use CAD link functions see “3.3 Flow of CAD Link System Development”.

g!

Create parts required for

simulation

!

Create a project

!

Setting travel base

|

Load a robot

!

Attach hands

!

Move parts

!

Move robot

!

Change posture

!

Create frame data

!

Teach posture

!

Create work flow

!

Create a program

!

Check movement with the

operation panel

!

Create an operational
program

Create workpieces, hands and other parts in SolidWorks
(See "4 Creation of Parts”).

Create a new project or load an existing project (See “RT
ToolBox3 / RT ToolBox3 mini User's Manual”) *1.

Setting travel base to robot by project setting (See “RT
ToolBox3 / RT ToolBox3 mini User's Manual”).

Start the MELFA-Works and load the robot on the
SolidWorks (See "5.1 Starting MELFA-Works”).

Attach hands (fixed hands, ATC) to the robot (See “6 Hand").

Move loaded parts in arbitrary positions (See "7
Robot/Component Move”).

Move the loaded robot to an arbitrary location (See "7
Robot/Component Move”).

Change the robot posture (See "8 Robot Operations”) .

Make some coordinate systems (frame) which is the
reference of work (See “9 Frame”).

Teach the robot postures of operations. See”10.2 Creating
Teaching Points”

Decide the flow of work by combining teach points and path.
(See “10 Creation of Work Flow”).

Create a robot movement program based on a work flow
(See “10.5 Robot program conversion”).

By execute the created robot program from the operation
panel, you will confirm the movement.

Modify an automatically created program according to your
specific system using the function of program edit (See “15
CAD Link Programming”).

17



3.3. Flow of CAD Link System Development

This section explains the flow of development of robot programs using the CAD link function. The numbers
@ to @ to the left of each of the items indicate the operation steps explained in “3.1 Operation Steps”.

g!

Create parts required for
simulation

!

Create a project

!

Setting travel base

!

Load a robot

!

Attach hands

!

Move parts

!

Move robot

!

Change posture

!

Create frame data

!

Teach posture

!

Create work flow

!

Create a program

|

Check movement with the
operation panel

!

Teach to calibration program

!

Calibrate dot sequence and
transfer to controller

|

Create an operational
program

Create workpieces, hands and other parts in SolidWorks
(See “4 Creation of Parts”).

Create a new project or load an existing project (See “RT
ToolBox3 / RT ToolBox3 mini User's Manual”) *1.

Setting travel base to robot by project setting (See “RT
ToolBox3 / RT ToolBox3 mini User's Manual”).

Start the MELFA-Works and load the robot on the
SolidWorks (See “5.1 Starting MELFA-Works”).

Attach hands (fixed hands, ATC) to the robot (See “6 Hand").

Move loaded parts in arbitrary positions. (See ” 7
Robot/Component Move”)

Move the loaded robot to an arbitrary location (See ” 7
Robot/Component Move”).

Change the robot posture (See “8 Robot Operations”).

Make some coordinate systems (frame) which is the
reference of work (See “9 Frame”).

Teach the robot postures of operations. See’10.2 Creating
Teaching Points”

Decide the flow of work by combining teach points and path.
(See “10 Creation of Work Flow”).

Create a robot movement program based on a work flow
(See “10.5 Robot program conversion”).

By execute the created robot program from the operation
panel, you will confirm the movement.

Transfer the calibration program to the controller in order to
teach the robot (See “14 Calibration”).

Perform calibration using the teaching result and transfer the
calibrated dot sequence data to the controller (See “14
Calibration”) *2.

Modify an automatically created program according to your
specific system using the function of program edit (See “15
CAD Link Programming”).
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* 1 It is not compatible with the old MELFA-Works project. Please create a new project with RT ToolBox 3.

* 2 When importing point sequence data as spline data, calibration is not necessary.
Execute spline conversion. (For details, see "13 Spline Conversion")

4. Creation of Parts

With MELFA-Works, parts created by customers can be used as hands or workpieces. When connecting a
hand to a robot or handling a workpiece, please prepare parts such as a hand and a workpiece in advance
according to the creation rules described in this chapter.

If you just want to operate the robot, this task is unnecessary.

We will prepare sample data such as hands and workpieces in the sample folder so please refer to it.

4.1. Data Formats that can be Used

With the MELFA-Works, it is possible to use data created by other CAD as long as it can be read by
SolidWorks. In that case, please convert it to SolidWorks part file (* .sldprt format) before loading.

* Please check the supported file formats in the SolidWorks at the Website of SolidWorks Corporation.

4.2. Part Names and Marking

Parts used in MELFA-Works include robot components, hands, workpieces, and other peripheral devices.
Among these, there are the following rules for parts that MELFA-Works has special control.

The rules can mainly be categorized into the following two types.

® Part Names
This is equivalent to the part name when reading in SolidWorks, that is, the file name, and it is used
to distinguish whether the part is hand or work. As a character string for distinguishing parts, insert
"_identifier" before the extension as in the following example.

(Example) Sample_ identifier.sldprt
* For "identifier", refer to "Table 4-1 Rules in Parts Creation ".
@ Marking
Embed the "coordinate system" of a specific name in the part as the reference point for connecting

parts such as robot and hand, hand and work (first origin, second origin).

% Coordinate system name is case sensitive.

® File Format
Only parts files (* .sldprt) are recognizable as parts of MELFA-Works, such as hands and
workpieces. Since you can not use the assembly file (* .sldasm), convert it to a parts file and use it.
Also, in order to be subject to interference checking, specify the solid model and save it when
converting.
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Table 4-1 Rules in Parts Creation

Part name Format of part name First origin Second origin
(= file name)
Fixed hand | Arbitrary character string + Coordinate system: In the case of gripping
“ Hand.sldprt" Origl hands
Coordinate system: Pick1
(Example) Sample_Hand.sldprt to 8

* Set to gripping area

In the case of processing
hands

Coordinate system: Orig2
* Set to processing point

ATC master | Arbitrary character string + Coordinate system: Coordinate system: Orig2
“ MasterATC.sldprt" Origl
(Example)
Sample MasterATC.sldprt
ATC tool Arbitrary character string + Coordinate system: None
“ ToolATC.sldprt" Origl
(Example)
Sample_ToolATC.sldprt
Workpiece | Arbitrary character string + Coordinate system: None
“ Work.sldprt" Origl

* Set to gripping area

(Example) Sample_Work.sldprt | (Can be omitted)

First origin: Used to connect of parts in front and back. For example, the second origin of the front
part and the first origin of the rear part, such as Orig2 of the J6 axis of the 6 axis robot,
Origl of the fixed hand, Origl of the ATC master, Orig2 of the ATC tool, etc are identical.

Second origin: It is the coordinate system for gripped a workpiece or connected to parts. In case of
"Gripping hand", please set "Pick*" (set 1 to 8 for "*"). In case of "Processing hand" or
"ATC master", please set "Orig2".

4.3. Hand type
MELFA-Works can handle the following hands.

Table 4-2 Hands that can be Used
Type Explanation

Fixed hand Fixed hands are directly attached to a flange.

ATC master | The master side of ATC (Auto Tool Changer).

The ATC master part will be connected to the flange in the robot.

The ATC tool can be removed or attached according to commands issued via
robot input/output signals. In order to attach the tool via a signal, the ATC tool
must be in the vicinity of the robot (no more than 200 mm away).

ATC tool The tool side of ATC.

The ATC tool part will be connected to the ATC master.

Two types of hand applications, gripping hands and processing hands, can also be handled by this software.
These types of hand applications are defined as follows.
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Table 4-3 Hand Applications

Type Explanation

Gripping A gripping hand is used to handle workpieces. Up to 8 gripping areas can be set

hand for each hand and it is possible to grip up to 8 workpieces at the same time. A
marking (Pick 1 to 8) is required for each gripping area.
The hand can grip a workpiece by signal input / output of the robot. In order to
gripping via a signal, the workpiece must be in the vicinity of the hand (no more
than 200 mm away).

Processing A processing hand is used in laser welding, sealing and other operations that

hand involve tracing of specific locations on a workpiece. A marking (Orig2) is required

for the hand processing point.

Fig.4-1 Hand processing point

4.4. Connection of parts

By setting the coordinate system, each part can be connected to the robot or workpiece. Connection types

are shown below.

4.4.1 Connect hand and robot

It is connected to the robot so that the first origin (Origl) set in the hand matches Orig2 set in the robot
flange. Please set Origl to the hand before connecting. In principle, set the coordinate system (Orig *) so
that the direction away from the robot origin is + Z. If it is reversed, the direction of connection will also be

reversed.

)

Orig2

Origl

|
T Te———
'I'h

] —

z

Fig.4-2 Connect hand and robot
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4.4.2 Connect ATC master and robot
It is connected to the robot so that the first origin (Origl) set in the ATC master matches the orientation of
Orig2 set in the robot flange. Before connecting, please set Origl to ATC master. In principle, set the
coordinate system (Orig *) so that the direction away from the robot origin is + Z. If it is reversed, the
direction of connection will also be reversed.

Orig2

Origl

z

Fig.4-3 Connect ATC master and robot
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4.4.3 Connect ATC master and ATC tool
It is connected so that the second origin (Orig2) set in the ATC master matches the first origin (Origl) set
in the ATC tool. Before connecting the ATC tool, please connect the ATC master to the robot.

ATC Master

ATC Tool

Orig2

Origl

Fig. 4-4 Connect ATC master and ATC tool
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4.4.4 Connect had and workpiece
It is connected so that the second origin (Pick 1 to Pick 8) set in the hand matches the orientation of Orig
1 set in the workpiece. As preparation, please connect the hand (gripping hand) for which Pick is set to
the robot.

Pick1

Fig.4-5 Connect hand and workpiece
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5. Starting and Closing
5.1. Starting MELFA-Works
5.1.1In the case of RT ToolBox3 Pro 1.00A
@ Start RT ToolBox3 and connect with the Simuration mode.

@ Start Solidworks. If you are already running, close all Windows on SolidWorks.
Q@ After starting SolidWorks, select [Start] from the [MELFA-Works] menu to start MELFA-Works.

Fig. 5-1 Starting from MELFA-Works add-in menu

@ When you start MELFA-Works, MELFA-Works item is displayed in the status bar of RT ToolBox3 in the
bottom right of the screen.

MELFA-Works is displayed in the status bar.

Fig. 5-2 Display of the status bar

® When you found that the item of MELFA-Works in the status bar is visible, you double-click [Start] under
[MELFA-Works] from project tree. Once read the robot on SolidWorks is a complete startup.

Hlurkspgce o x
=i

[# 30 Monitor

| & _MELFA-Work:
@ Save
& End
RC1

. Simulation
43 Backup

% Tool

EIT) MELFA-3D Vision
> [ 1/o Simulator

Fig. 5-3 Starting MELFA-Works
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/N CAUTION

At starting, close all Windows on SolidWorks

If you open windows on SolidWorks, [MELFA-Works] is not displayed on the menu.

o Tips

If "MELFA-Wbrks" does not appear in Solic\W\brks menu after insta’lation,\
please click "Add-ins" frorm SolidWbriks' Tools menu and enable "MELFA -
Werks" frorm add - ins setting screen.

| In the case of SdichW\orks2017

> |
DS SOLIDWORKS ~ Fie View Toos Hep | [) -~

Active Add-ins [start up[ ~
SOLIDWORKS Agplications » = SolidWorks Premium Add-ins
X Product » -

i g (7138 3D Instant Website &
SOLIDWORKS PDM(C) 7@ CircuitWorks 0
MELFA-Work: — -

i ncm:y [ &5 FeatureWorks F
(mim & Protoworks |
_PHJ ScanTo3D [
Macro : ["]¢, SolidWorks Design Checker 0
[ reems [7]1% solidworks Routing |
Save/Restore Settings.. ] SOLIDWORKS Toolbox A
SOLUDWORKS Toolbox Browser ]|
&} Options. [[]  SOLIDWORKS Utilities [ |3
[7] SOUDWORKS Workgroup PDM 201 [
[F1ET rolanalyst ]
- = SolidWorks Add-ins
In the case of Solidvbrks2010 ototrace =
SolidWorks XPS Driver ]
@isolidWorks " | Toos | MELFA-Works  SOLIDWORKS = Other Add-ins
/| MELFAWorks
Presentation Manager
RT ToolBox3 Pro
SOLIDWORKS PDM Client

Add-Ins...
| Options.
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5.1.2 In the case of RT ToolBox3 Pro 1.01B or later
@ Start RT ToolBox3 and connect with the Simuration mode.
@ Start SolidWorks. If you are already running, close all Windows on SolidWorks.
Q@ Atfter starting SolidWorks, select [Start] from the [RT ToolBox3 Pro] menu to start MELFA-Works.

L ———

EEhSolidWorks | Fle View Tods | RTTooBox3Pro | SOLIDWORKS POM(C)

Fig. 5-4 Starting from MELFA-Works add-in menu

@ When you start MELFA-Works, MELFA-Works item is displayed in the status bar of RT ToolBox3 in the
bottom right of the screen.

MELFA-Works is displayed in the status bar.
Fig. 5-5 Display of the status bar
® When you found that the item of MELFA-Works in the status bar is visible, you double-click [Start] under

[MELFA-Works] from project tree. Once read the robot on SolidWorks is a complete startup.

& souuoe v Sl i e
PARNALRBLAEYA L TiiMe- 8"

!I'urksnane 1 x
)

[ 30 Monitor

1 &0 _MELFA-Work

&Y Save
& End

RC1
Simulation
45 Backup
% Tool

Bl MELFA-3D Vision

> [ 1/0 Simulator

Fig. 5-6 Starting MELFA-Works
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/N CAUTION

At starting, close all Windows on SolidWorks

If you open windows on SolidWorks, [RT ToolBox3 Pro] is not displayed on the menu.

o Tips

If "RT ToolBox3 Fro” does not appear in SolicMbrks menu after \
installation, please dick "Add-ins" from SolidWWerks' Tools menu and enable
"RT ToolBox3 Fro " from add - ins setting screen.

| In the case of SdichW\orks2017

2 |
DS SOLIDWORKS Fle View Tooks Hep | [) -~
SOLIDWORKS Applications »

Xpress Products . Active f‘dd'ins - - | Start Upl -
SOLIDWORKS POM(C) = SolidWorks Premium Add-ins

MELFA-Works , D%SD Instant Website

Design Checker ' (| @ CircuitWorks

Compare » 0 2?, FeatureWorks

LE PhotoWorks
[ scanTo3D
J;_; SolidWorks Design Checker

Macro ’
|
Save/Restore Settings..

{

[~ 1% solidworks Routing
7] SOLIDWORKS Toolbox
g
-

{5} Options.

SOLIDWORKS Toolbox Browser
] SOLIDWORKS Utilities

[7]  SOLDWORKS Workgroup PDM 201

In the case of SalidM\brks2010 CIEL Tolanayst

= SolidWorks Add-ins

[7]  Autotrace

7] Solidwarks XPS Driver

= Other Add-ins

[7]  MELFAWorks

™ Presentation Manager

RT ToolBox3 Pro

SOLIDWORKS PDM Client

m.lidwhlks Fle View | Tooks | MALFA-Works  SOLIDWORKS

Solidworks Explorer...

‘ DriveWorksXpress...
Design Checker »
Compare »

Add-Ins...
| Options.

[ ok

5.1.2.1 When conventional MELFA-Works is installed

*RT ToolBox 3 Pro and conventional MELFA-Works can not be started at the same time. When using RT
ToolBox 3 Pro, disable traditional MELFA-Works, and disable RT ToolBox 3 Pro when using conventional
MELFA-Works.

Table 5-1 Enable / disable of add-ins menu

MELFA-Works RT ToolBox3 Pro
Use conventional MELFA-Works Set enable Set disable
Use RT ToolBox3 Pro Set disable Set enable
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* When you use conventional MELFA-Works
—Please click "Add-ins" from the SolidWorks Tools menu, enable "MELFA - Works" from the add - ins setting
screen, and disable "RT ToolBox 3 Pro".

In the case of SolidWorks2017

p_"S SOLIDWORKS,| File View | Took | Hep A | B-&-
: SOLIDWORKS Agplications . - -
s poaks ; Active Add-ins | start Upl:
SOLIDWORKS PO ¢ B SolidWorks Premium Add-ins
MELFA-Works ' [7138) 3D Instant Website [
Design Checker . [C]&® CircuitWorks
Compare » = 2\?, FeatureWorks
S = [C]E& PhotoWarks
e Dﬁ'll ScanTo3D
Save/Restore Settings... [T]& Solidwarks Design Checker
[C]1E solidworks Routing
& options... [[1  SOUDWORKS Toolbox
= SOLDWOREKS Toolbox Browser

I:‘ SOLIDWORKS Utilities
|:| SOLDWORKS Workgroup PDM 201
In the case of SolidWorks2010 ‘ [CJEL Totanalyst

B SolidWorks Add-ins
[7]  Autotrace
[7]  solidWorks ¥PS Driver
= Other Add-ins
MELFAWOrks
[”]  Presentation Manager
[C]  RTToolBoxs Pro
SOLIDWORKS PDM Client

OO0 OooocooooooO

\ A 4

EO0OE

[ ok

Fig. 5-7 Setting of conventional MELFA-Works Add-ins menu.

* When you use RT ToolBox3 Pro
—Please click "Add-ins" from the SolidWorks Tools menu, enable " RT ToolBox 3 Pro " from the add - ins
setting screen, and disable " MELFA - Works ".

In the case of SolidWorks2017

Z - Active Add-ins [ start Up| «
DS SOLIDWORKS | File View | Tock | Help o | 0-&- 2 = = i
1 = SolidWorks Premium Add-ins
SOLIDWORKS Applications R
Xpress Products v D%EDInstantWebsite o
SOLIDWORKS PDMIC) , TR Circuitworks 0o
MELFA-Warks v [l ﬁ FeatureWorks [
Design Checker ’ [FE8 PhotoWarks [
Eompan : [l scanTo3D (&
Macro » [T solidWarks Design Checker [}
| [/ soligwarks Routing |
Save/Reton Settings. [[] SOLUDWORKS Taolbox 0
& [[] SOUDWORKS Toolbox Browser 0
[[] SOLUDWORKS Utilities [l
[[] SOUDWORKS Workgroup PDM 201 [
KT Tolanalyst 0
In the case of SolidWorks2010 B SolidWorks Add-ins

[ Autotrace [}
[  SolidWorks XPS Driver 0

SolidWorks Explorer.. B2 Other Add-ins
B | Drivediorksipress... ] MELFAWorks [
mc o ] [7]  Presentation Manager |
RT ToolBoi3 Pro

Fig. 5-8 Setting of conventional RT ToolBox3 Pro Add-ins menu.
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/N CAUTION ~N

When RT ToolBox 3 Pro is enabled, conventional MELFA-Works is
automatically disabled.

If the RT Toolbox 3 Pro item is enabled on the add-ins setting screen, the item of
MELFA-Works is automatically disabled when you click OK. When you use conventional
MELFA-Works, please disable RT ToolBox 3 Pro item.

Active Add-ins

= SolidWorks Premium Add-ins

| start Up| =

7138 30 Instant Website

[C]&® Circuitworks

0 Eﬁ FeatureWorks

& photoworks

] ScanTo3D

0 -:'f; SolidWorks Design Checker
[T solidWorks Routing

0 SOLIDWORKS Toolbox

[[] SOUDWORKS Toolbox Browser
0 SOLIDWORKS Utilities

|:| SOUDWORKS Workgroup PDM 201
[T TolAnalyst

= SolidWorks Add-ins

[ Autotrace
[T]  SolidwWorks XPS Driver

= Other Add-ins
p—

MELFAW orks

HI OOl OoOOooooooood

Active Add-ins

[ start Up|[ »

B SolidWorks Premium Add-ins

7138 3D Instant Website
[C1RR CircuitWorks

[ &5 Featurewarks
[ Photawarks
[ scanTo3D

D-:ﬁ'; SolidWaorks Design Checker

[T17E solidWorks Routing

[ SOUDWORKS Toolbox

[[] SOUDWORKS Toolbox Browser

D SOLUDWORKS Utilities

|:| SOUDWORKS Workgroup PDM 201

[FET Totanalyst

B SolidWorks Add-ins

oO

[ Autotrace
[[]  solidWorks XPS Driver

= Other Add-ins

o Presentaton Manager T

RT ToolBox3 Pro

SOUDWORKS PDM Client

| QK I Cancel

H=

P B o

Y.

[[]  MELFAWarks
[[]  Presentation Manager

RT ToolBox3 Pro

OOl OO DoOoooooooO
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/N CAUTION ~
[

A warning message will be displayed if RT ToolBox3 Pro is enabled
while the conventional MELFA-Works is running.

With the conventional MELFA-Works screen activated, if you enable the RT Toolbox 3 Pro
item on the add-ins setting screen, the following warning screen will be displayed. When the
conventional MELFA-Works is running, please exit MELFA-Works and start RT ToolBox 3 Pro.

Active Add-ins | start Up | »
B SolidWorks Premium Add-ins N
138 30 Instant Website

[C] & CircuitWorks

[[] 83 Featurewarks

[ Photowarks

[[]#l scanTo3D

Dé‘; SolidWorks Design Checker

[T]1E salidworks Routing

[[] sSOLDWORKS Toolbox

[[] SOLDWORKS Toolbox Browser

B S5OLUDWORKS Utilities

|:| SOUDWORKS Workgroup PDM 201

r =

OlselidWorks  Fle View Tools MELFA-Works ~SOLIDWORKS PDI

[T tolanalyst

B SolidWorks Add-ins

[[]  Autotrace

[[]  solidWorks XPS Driver

= Other Add-ins
MELFAWarks

[F Presentation Manager
[ RT ToolBox3 Pra

||i| SULILAWURRS FOM Client

OOo| CoOoooooooE@on

MELFA-Works
Workgpace(d) ToolT) Help(H)

[ Robot setting Lavaut | || Rebot operation |

HEE=

]
[ Frame J [ Woark-Flow ” Virtual controller ]

[ i m Check interference

F ™
MELFA-Works [

MELFA-Works has started. Please disable RT ToolBox 3 Pro
$ add-in, exit MELFA-Works and start RT ToolBox 2 Pro.

\_ Y,
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5.2. Closing MELFA-Works

When you close MELFA-Works, you double-click [End] under [MELFA-Works] from project tree. Data of
workspace will be stored and closing MELFA-Works.

~
MELFA-Works =)« = -
=

s | @ ¥ o 8 | 2 5
e Assernbly Reference g
[ | Saving workspace was completed. Show | New | Bilof |Exploded Faplo
0 ? Fa P | Hidd_ | Features Geomety | yos | Materials| View  dell |
- = |

'I'l'orlts.pace 1 Xx |

.

¥ 3D Monitor
&® MELFA-Works Erres
&P Start
® e

ad RC1

Simulation
43 Backup
§ Tool
Eli] MELFA-3D Vision
([ 1/0 simulator

Fig. 5-9 Closing MELFA-Works

5.3. Ribbon menu

MELFA-Works ribbon menu is structured as follows. You can perform path, hand, ATC, click move, moving
robot/component, making frame, making work flow and interference check setting from each menu.

|| Display Path x ﬁ d Maoving Target Robot | :RC1RV-2FR-D . 'UAbout Click Move .RochComponent move
] it
|| Change the Posture of the Robot
Delete Hand ATC 52 .
Setting | Settting | i Tool Setting

Path Hand ATC Click Move Layout
L 5 [ ] Enable the Interference Check

P RODOL Frogram wnen Interference is Occured
Meke the | Make the Interference
Frame Work Flow | Check Setting
Frame Work Flow Interference Check

Fig. 5-10 Main Window

Table 5-1 Operations Provided by the Main Window

Item Explanation
Path You can switch show/hide path and delete path.
Hand You can set hand (connection and signal setting).
ATC You can set ATC (connection and signal setting).
Click Move You can set click move and tool.
Layout You can change the position of robots and components.
Frame You can make frame data.
Work Flow You can edit path, flow, teaching points of robot.
Interference Check You can check for interference of robot, hand, tool and work.
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6. Hand

In MELFA-Works, you can connect hands and ATC to the robot. Parts that can be used as a hand or ATC have
some rules. Refer to “Chapter 4 Creation of Parts” for further details.

Hand and ATC settings is executed in hand setting screen and ATC setting screen.
Hand setting screen is started the [MELFA-Works] tab of the ribbon -> [Hand] group -> [Hand Setting] button.
ATC setting screen is started the [MELFA-Works] tab of the ribbon -> [ATC] group -> [ATC Setting] button.

Hand Setting X ATC Setting

ATC Connect
Hand Connect

— Select the robot to connect ATC.  Target Robot:
S BT Select the ATC master connect to robot to dick on CAD.

Target Robot: Connect ATC Master: | | [ Disconnect ]

Select the connect hand to dick on CAD. After connecting ATC master to robot, select the ATC tool connect to ATC maser to dick on
CAD.
Connect Hand: { F'd&He"d‘l} Disconnect Connect ATCTaok: | | [ oisconnect |
Allocation of Hand Signal Allocation of ATC Master Signal
5 - " Signal setting is applied to ATC master. Execute signal setting after connect the ATC
Signal setting is applied to grip hand. Execute signal setting after connect the grip hand master to robot,
to robot. Setting jo signal Number ~ ATC state

Terget s et Oupuand -

. ¢ The ATC master connects to the ATC tool at the rise of signal and disconnect at the fall of
Setting  Grip Hand Coordinate  [/O Signal Number  Posture Keep Hand State signal.When the ATC master is connected, orig2 coordinate of ATC master is connected to

orig1 coordinate of ATC tool.

[ |Enable ‘ Pid\‘.ll ‘Ourputs»gnul - -l‘ ‘Natkeep v

| |Enable ‘ Pidle ‘qu:utsngna\ - | -1‘ ‘Nutheep - %

| |Enable ‘ Pidd| ‘Ourputsngna\ - -l‘ ‘Nutkeep - R o

[Jenable |  Pickd| [outputsignal - 1] [Notkeep - :

Peks onal_- 1] [Notheep -] :

S ‘ | humt sfgna P Allocation of ATC Tool Signal

[ JEnable J Picks | ‘Ou!put signal ~ | ‘ '1‘ ‘NM keep M Signal setting is applied to ATC master. Execute signal setting after connect the ATC

["Enable ‘ Pid\'.7| [Outputsngna\ v ‘ 'l‘ ‘Nut keep v master to rebot.

lJ ‘ PidGI {Ou!put sordl | ‘ -l‘ “\lot keep . I Setting  Grip Hand Coordinate  [/O Type Signal Mumber Posture Keep Hand State
["|Enable | Pldc1| |Output signal | ‘ —1‘ |Not keep - |

ip hand gri work at the f signal and ork at the fall of

e e s e e’ s s Yot Rt ol Clenatle | Po2| |ouputsgnal | | 1] [Notkesp -

from pick1 to pick. [FlEnable Pickd| | Output signal ~ -1| |Notkeep -
[CIEnable Pickd4| |Outputsignal ~ -1|  [MNotkeep -
[CIEnable Picks |Output signal ~ | ‘ —1‘ |Not keep - |
["|Enable Picks |Output signal ~ | ‘ —1‘ |Not keep - |
[TJEnable Pick? |0utput signal + | ‘ —1‘ Mot kesp -

o

Fig. 6-1 Hand/ATC setting screen

-

d
|
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6.1. Connection of the hand

How to set connection of the hand has following three types. First, you drag and drop hands to connect and load

them into SolidWorks screen.

2 When you connect the hand, hand that was already connected is disconnected.

X If the hand is connected to the other robots to connect to other robots, hand is disconnected from the

original robot.

Method 1: When you select [connection hand] field in hand setting screen, click hand parts.

Hand Setting

Hand Connect

Salect the robot o connect hand.
TagetAohoti | LRCIRV-FRD - |
Select the connect hand to dick on CAD.
ConnectHand: | N |

ey ek P, o

4

to rabat, =
T

MWMWH‘IMH hﬂuoldmlndl\lllm H‘IMnh fall of
: grips wark's

Setting  Grip Hand Coordinate  1/0 \ Posture Kesp  Hand State @ Click

Bnabie [ Pexl] Ouputsgnal - 1] Motkeen et [Connect

Enable | P3| Ouputsgnel - | 1] Motkeep E@

Erable | PoOd| ouputsgnal » [ 1] Motkeen P

Eatic PG| Ouputsgal - [ 1] Netkeep tatd _/
totie | PIS| ouputagnal - [ 1] Methern () | @ Click the hand |
e [ °] oo - [ 1] teimw - D

Enabls m; Outptsignal = 1| MNotkeep E

b

|
|
E

N 7
Then move the hand
connected to the robot.

Fig. 6-2 Connection of the hand 1

Method 2: Drag and drop the hand into the robot on MELFA-Works tree.

MELFA-Works o x
: r;ﬂ: MELFA-Works
" [[¥) 1RCL:RV-2FRD

‘w_? pP1d< Hand-1
'ﬁ Grinder_Hand-1

Drag and drop the
hand into the robot

A

Then move the hand
connected to the robot.

Fig. 6-3 Connection of the hand 2
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Method 3: Select the robot to connect on hand property.

MELFA-Works
1 & MELFA-Works
& 1RCLRV-2FRD
]__; Frame
& Work flow
1 97 Hand

77 Pick_Hand-1
&7 Pick_Hand-2
&7 pPick_Hand-1
T Grinder_Hand-1

Properties
Hand

l} X Name

Connection destination
Interference check

@ Selectthe handto |1

connect hce position

B Fosition

@ Selectthe robotto |jrangle

connect

A\

Then move the hand
connected to the robot

Fig. 6-4 Connection of the hand 3

6.2. Disconnection of the hand

How to set disconnection of the hand has following three types.

Method 1: You click [Disconnect] button on hand setting screen.

1 x

Pick_Hand-1

7 ==

1 RC1:RV-TFR-D
2 RCZ:RV-2FR-D

Hand Setting 2
Hand Connect
Select the robot to connect hand.
Select the connect hand to dick on CAD.
Connect Hand: ‘ M_Ih!l-!.l [ Disconnect I l
Allocation of Hand Signal
Signal setting is applied to grip hand, Execute signal setting after the grip hand
to robot.
D [ click
Setting  Grip Hand Coordinate  1/0 Signal Number PostureKeep  Hand State [Disconnect]
[ |Enable ‘ Pidtl} ‘Ourputsqnal ‘| | -1| |Nutke=p " button
| |Enable ‘ PidtZ} ‘qu:uts»gnal '| | -1[ |Notioe=p "
[~IEnable ‘ Pidd‘ ‘qu:uts»gnal '| | -1| |Nutk==p " .‘
[ lEnable ‘ Pi:H‘ {Ourputstgnal ‘| | -1| |Nutkeep " \/
emie [ 98] [osmimoa ] [ [t
Clse [ P98] [owmrsom | [ 1] [voriews -] _
[~ |Enable ‘ Pid(?‘ {Dutputssgnal ‘| | ‘1[ |Nnrkeep " Dlscﬁgﬁgt the
Clenable | Pidd| [outputsgnal - | | 1] [votheep |

The grip hand grips the work at the rise of signal and release the work at the fall of
signal. The hand grips work's coordinate orig1 or work's origin near the hand's coordinate

from pick1 to pick8.

About Hand Coordinate

o

Fig. 6-5 Disconnection of the hand 1

35

359. E,. 3m.m, EUS- 30 [
-180.000, 0.020, -180.000




Method 2: Drag and drop the hand on MELFA-Works tree.
MELFA-Works 1 Xx
i 3 MELFA-Works

E Tl T a LY .= o B 1
R e =

Drag and drop the connect
hand into nothing.

MELFA-Works.

You can disconnect the hand when
you drag at out of the tree and

Fig. 6-6 Disconnection of the hand 2

Method 3: Change connection destination on hand property.
MELFA-Works o x |
i §® MELFA-Works fropesties
@ Selectthe handto |and

& 1RC1:RV-7FR-D ! . .
=3 i /— disconnect ame Pick_Hand-
el Connection destination lECLRITER.D

330, 300.000, 705.130

n A Interference check [ =
o Beotiipite B Position 7 Yenermvsrns
[k~ 2 RC2:RV-2FR-D - e
| @ Select[] l Reference position 2.,C.2., 2FR-D

r:l? Hand Position 369,980
ﬂ Setting hand |
§7 Pick_Hand-2 \./
&7 pPick_Hand-1
r"E Grinder_Hand-1 The hand is disconnected

from the robot.

Fig. 6-7 Disconnection of the hand 3

6.3. Connection/Disconnection of ATC

How to set up connection/disconnection setting of ATC master / tool is similar to the hand, please see “6.1.

Connection of the hand” and “6.2. Disconnection of the hand”.

However, you can not connect the ATC tool unless the ATC master is connected. Also, if you disconnect the

ATC master with ATC tool connected, the ATC tool will also be disconnected
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6.4. Set of hand I/O signals

When you simulate the robot program, you can also simulate hand operation, connecting/disconnecting of ATC,
holding/releasing of the work in MELFA-Works. You can control these operation by the signal. You can
associate hand operation with signals in hand setting screen and ATC setting screen.

When you place the hand signal, the corresponding coordinate picl-pic8 requires holding hand.

When you place the ATC signal, the coordinate Orig2 requires ATC master. Also, if the coordinate system Pick 1
- Pick 8 is set in the ATC toal, it is possible to grip the workpiece by signal assignment like a hand.

For more information see “Chapter 4 Creation of Parts”.

ATC Connect
Hand Connect Select the robot to connect ATC.  Target Robot:
Select the rabot to connect hand. Select the ATC master connect to robot to dick on CAD.
TargetRobot: | LRC1RV-7FR-D - Connect ATC Master: | | | oscomect |
Select the t hand to dick on CAD. After connecting ATC master to robot, select the ATC tool connect to ATC maser to dick on
& CAD.
Connect Hand: | Pick_Hand-1| Disconnect ComnectATCTool: | - [_oscomneat |
2 Allocation of ATC Master Signal
Allocation of Hand Signal ignalsettingisapplied to ATC masts i ect the ATC
Sy:osemisappﬁedmmhm.mwmlsemaﬂamﬁmnhmd )
to robot. =
Target Hand: Ij Enable Output signal -
5 i z
— | NSt Er Tttt pF ST errfiect at the fall of
2 Grip Hand Coordnate. 1/O Signal N Posture Keep mn‘ ﬂilﬁm:‘; :;FgTrréaiinc;lrl is connectefd, orig2 coordinate of ATC master is connected to
[Jensble [ pickt| [outputsignal | | 1] [Notkeep - H’
[Jenable [ Pid2| |oumputsignal ~| | -1] [Notkeep - .
[JEnale |  Piek3| |outputsignal - | | -1] |Notkeep - ﬁ
[Jensble |  Pickd| [outputsignal | | 1] [Notkeep - :
[ |Enable ‘ Pidt.5| IOutput signal ~ Ij Not keep v Allocation of ATC Tool Signal |
. — Signal setting is applied to ATC mastgr. Execute signal setting after connect the ATC
[Jenable |  Pick6| [oumputsignal ~| | -1] |Notkeep - master to robat.
‘ pidg7| |Output signal ~ ‘ || Not keep - Setting  Grip Hand Coordinate  IfQ Type Signal Number Posture Keep Hand State

["|Enable
N

Pi:ka| |outputsignal ~ ‘ -1| I‘Nclkeep - | @ Clenable | Pick1] |0um* sgal | | 1| [motkesp -]
[~ |Enable ‘ Pick2 ‘ |OL.|tDL’t signal - | | -1 | |Not keep - |

The arip hand arips the work at the rise of signal andrelease the work at the fal of
signal.The hand grips work’s coordinate orig1 or 's origin near the hand's coordinate ["|Enable Pick3 Oumﬁlt signal ~ -1| |Notkeep M
from pick1 to pick8. [ |Enable Pick4 Outp’.:t signal - -1| |Notkeep -

About ATC Coordinate OK

[|Enable Pick5 |0utpiut signal - | | —1| |Not keep - |

1
["|Enable Picke |0ut‘)ut signal -+ | | —1| |Not keep - |

lw 1
["|Enable Pick? |0u1’:uut signal - | | -1 | Not keep -
cka |t . R -

] [ |Enable Not keep
/ oK Cancel

| ATC signal setting |

| Hand signal setting |

Fig. 6-8 Hand/ATC setting screen
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Table 6-1 Operations screen detail

Item

Explanation

Signal Number

You can set robot signal number placing hand and ATC signals. When you set “-17,
you do not set anything. When you create the robot program to output setting
signals, you can control connecting/disconnecting of ATC, holding/releasing of the
work in simulating.

[ATC setting screen]: Connecting signals of ATC master and ATC tool

Connecting signals of ATC tool and work
[Hand setting screen] : Connecting signals of holding hand and work
X Connecting/holding on rising edge, disconnecting/releasing on falling edge.

You select input/output signals of the robot.
Input signal: You can simulate signal by inputting to the robot, i.e. M_IN(n)

I/O Type changes. Equivalent if the external equipment (the PLC such as) controls
the robot.
Output signal - You can simulate signal by outputting to the robot, i.e. M_OUT(n)
changes. Equivalent if the robot program controls the robot.
You simulate hand state.
< . The hand is in the hold state. When you click this statement, simulate
releasing hand.
":C : The hand is in the release state. When you click this statement, simulate
holding hand.
In holding hand, the robot hold the work (Origl or origin) in the vicinity
(less than 200mm) of holding hand (Pick*). When holding was
successful, the statement is changing of this €.
Hand State
el

When you connect ATC tool, install the ATC tool (Orig1) located in the vicinity (less
than 200mm) of ATC master (Orig2).

X|If the signal number is not setting, does not simulate connecting or disconnecting.

Posture Keep

You can specify whether or not to hold a posture when holding work.
If you hold: It keeps the positional relation between hand and work when holding
work.

If you do not hold: When grasping, grasp the Pick * of the hand and the coordinate
system Origl of the work by matching them. It is possible to take a
certain grasping posture not limited to the grasping position.
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7. Layout

7.1.

Robot/Component Move

With MELFA-Works, it is possible to use the Robot/Component Move dialog to specify positions of robots
and peripheral devices such as travel bases relative to the CAD software origin as well as robot origin,
component origin and arbitrary coordinate systems.

The standard position can be selected from the following 4 types.

The standard position Explanation

CAD origin Move the robot or part with the origin set on the CAD

as the reference position.

Robot origin Move the part or robot based on the origin position of

the robot. Select the reference robot from the combo
box and move the part or robot.

Component origin Move the robot or part based on the parts specified by

clicking on Solidworks.

Optional coordinate Move the robot or part with reference to the coordinate

system specified by clicking on SolidWorks.

Robot/Component move are achieved by the following procedure.

@

@
®

®©O

Robot/Conponent move screen is started from the [MELFA-Works] tab of the ribbon -> [Layout] group
-> [Robot/Component Move] button.

You switch from [Robot move]/[Component move] tab.

Select the robot to move from the [Target Robot] combo box. If you click on a part in SolidWorks with
the [Target Component] edit box selected, the name of the selected part is set in the [Target
Component] edit box.

When selecting a reference position other than the CAD origin point, select the reference target (robot,
part, coordinate system).

When you click [Move to Standard Position] button, the robot/component move to the standard position.
Operate the operation area to adjust the position of the robot / part.

[Robot move]/[Component move]tab

Setting of standart position
Robot move | Component move
1

(1) Torget Robot Selection [Target Robot]combo box
obot/Component mov Jerget Robak W/_

(2) Selection of Robot Standard Position (3) Adjustment of Robot Position
Layn ut Standard Position: | CAD origin . | Move to Standard Position

CAD_origiﬂ whichissettedm_C_AD ¥ <ift rbath 1 .
s used byRobot standard positon. ioohininiriiged ""“/“‘“’m“ Operation areas

The standard position

Fig. 7-1 Robot/Component Move screen
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~<5 Tips

After loading peripheral devices, let’s place a robot.

It is possible to work effidertly by create the coordinate system on the peripheral devices
beforehand, and place the robat in the coordnate system. Sdidvbrks functions can also be
used for layout of products nat contrdled by MELFAMbrks such as hands not connected to
robats or peripheral devices.

7.1.1 When placing arobot in the coordinate system on the peripheral device
To place the robot in the coordinate system on the peripheral device, follow the procedure below.

@  Operate SolidWorks menu and put the coordinate system in display state.

75 souowonrs (S Edit | View | Insert Tools Window Help =
(P AT G LMD O |Redraw cii+R
) @ |\ -@  ScreenCapture L
e SMart
E;::[ Dimension | O = 8 ¢ Display .
g .
- ero s
Lights and Cameras L3
Assermbly | Layout [Sketch [E
f FeatureManager Tree L4
; a 2
@B E Hide All Types
L Appeaances i Planes
Sort order: History |3 Live Secticn Planes
Tl & color | Aes
{4 colar<2> &+ | Temporary Axes Orlg
- color<3> = Origio —
: . "
1wt colored» Coordinate Systems )
+-d color<5z> @" Curves X
H-wd color<6> r%_?l Sketches
b color<7>
30Sketch 4
+-ud color<8> | e
i o color<9» g Gid
e calar<its [EB] 1op Level Annotations

Fig. 7-2 Coordinate System Display

@ You execute steps D through ® of 7. Robot/Components move.
@ Finally, hide the coordinate system again to operate the menus of SolidWorks.
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(‘ii;\aTips

To place a robot on a peripheral device, create a coordinate system for the

peripheral device in advance.

To place a robot on a peripheral device,
create a coordinate system at the layout
position.

Here is an example for forming coordinates
using Solidvorks.

+ B TravelBase2000

® IR
v

Existing Relations. 2

Lk

€ Under Defined

Add Relations al|L

g e /
Parameters | \\\(I"'

" [0.00 = /

=, |-850.00

Ed S + 8 TravelBass2000
Coordinate System
IRINOR)

Selections 2

b [Pointi@sketch3

¥ axis:

X

Y axis: Y
A

Z axis:

(0 Open the product file where you want to
embed coordinates, and set  “Insert sketch”
on the surface where you want to embed the
coordinates. Add “points” tothe sketch, and
set the desired coordinates.

@Selectthe “Coordinate System” from
“Reference Geometry” and set the point
formed in (1. Set the direction if needed.

(@)Change the coordinate system name.

Y
rdinate System?2 |:> @
X

\
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7.2. Robot/Parts position save

It is possible to save the position of the robot and peripheral devices such as hands and workpieces. By putting
back the saved position data, it is possible to reproduce the arrangement of the robot and peripheral devices.

7.2.1 Save

If you click [Layout] — [Robot / Parts position save] on the ribbon menu of MELFA -Works, the input screen of
save name opens. When you enter the save name, the current robot and part position are saved.

B NS R = T A= RT ToolBox3 - 3D Monito
Workspace Home Online MELF&-Works View
[ pisplay Path x ﬁ |f Moving Target Robot | LRC1RV-7F1 T ¥¥ About Click Mave .RoboyComgonent move l_
/ |:| Change Posture of the Robot I@Robot"Parts pasition savel
Delete Hand ATC . Meke the
Setting | Settting ¥ Tool Setting Frame
Path Hand ATC Click Move Frame
MELFA-Works qx
2 [ MELFA-Works r
D@ 1RCLRV-TF-D (1 30 Monitor
[~ 77 Hand
|.>. I‘,' ATC
- [ work
~ug Parts MELFA RT ToolBox3
‘o Uy Save Robot/Parts position
Input new name.

MELFA RT ToolBox3

o Robot/Parts position save has finished.

Fig. 7-3 Robot/Parts position save from ribbon menu.
You can also save the robot and parts position from [Save] displayed when right clicking on Save Robot /
Parts position item of MELFA-Works tree.

iRkl > |SENE

Waorkspace Home Online MELFA-Works

[ pisplay Path x ﬁ M | Moving Targe
/

|| thangef
Delete Hand ATC .
Setting | Settting & o0l Setti
Fath Hand ATC
MELFA-Works 4 x I;i_aimmm x‘
I &0 MELFA-Works |

& 1RCLRV-FD |
7 Hand
ul ATC
1 work

o Parts

Fig. 7-4 Robot/Parts position save from tree item.

The saved position data is displayed under the Save Robot / Parts position of the MELFA-Works tree.
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A d & o= |E

[] Display Path x ﬁ Il. Moving Targe
: [] changeF

Delete Hand ATC o )
Setting | Settting @Tﬂﬂl Setti
Path Hand ATC

a3 X | [CETE

0 MELFA-Waorks =
& 1RCLRY-FFD vl
77 Hand

W ATC

1 work

4 Parts

15 Save Robot/Parts position

| T test |

Fig. 7-5 Robot/Parts position save data on tree.

7.2.2 Putback

To put back saved position data, right click on the Robot / Parts position saved data of the tree and select [Put
back]. When executed, the saved data will be put backed and a confirmation message will be displayed. Please
check the position data of robot and parts and click [Yes] if it is OK. To return to the position data before the put
back, click [No].

AT TR

Workspace Home Online MELFA-Warks

[7] Display Path x ? l toving Target Robot | 1:RC1RY-7FR-D ~ ¥y about Click Mt
0 ,

[] change Pasture of the Robot
Delete | Hand ATC ;
Setting | Settting i Tool Setting
Path Hand ATC Click Move

MELFA-Works Lol || 7 30 Monitor %
P MELFA-Works
& 1RCLRV-TFR-D
57 Hand
d ATC
@ Work (A 3D Monitor
/ Parts
iy Save Robot/Parts position
Y
Put back
Delete
Property

MELFA RT ToolBod e

| Doyou put back the Robot/Pans position data *1°2

Yes Mo

Fig. 7-6 Robot/Parts position save data put back.
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8. Robot Operations

Use the operation panel to operate the posture of the currently loaded robot. The robot posture can be
specified by XYZ coordinates or joint coordinates.

L:RC1 Simulation

Workspace
3 1234
R 3D Monitor
& MELFA-Works
B rCi

§ MELFA-Works
Ly Backup
& Tool

Fig. 8-1 Robot Operation(Operation panel)

Please see "RT ToolBox3 / RT ToolBox3 mini / RT ToolBox3Pro instruction manual” which is a detailed
explanation of the operation panel.
8.1. Movement to a Click position

When the machining hand (the second origin (Orig2) is being installed) is connected to robot, clicking the
part with the Alt key pressed will move the hand to the clicked position.

Face Edge Coner

Move to the click point on the face.
At this time, if you select the
[Change posture of the robot]
check box, change the posture so
that match the normal direction at
the click position and the Z
direction of the second origin
(Orig2) set to the hand.
N

The robot moves with posture kept
positional in which the click point
on the edge is indicated.

-

The robot moves with posture kept
positional in which the corner is
indicated.

Fig. 8-2 Moving to a Click position
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8.1.1 Switch the click move target robot

You switch click move target robot with click from [MELFA-Works] tab of the ribbon -> [Click Move] tab ->
[Moving Target Robot] combo box.

ﬁ l Moving Target Robot | 1:RC1RV-7FRL-D - TUAbout Click Move
| |

T ] Change the Posture of the Robot

Hand ATC 58 :
Setting | Settting | ¥ Tool Setting
Hand ATC Click Move

Fig. 8-3 To switch moving target robot with click

8.2. Tool setting

You can read tool data setting for the robot on the CAD and set tool data.
Tool data displayed here shows the distance between the the first origin (Origl) to second origin (Orig2) of the
tools (hand, ATC) that are currently connected to the robot.

When you connect the hand or ATC to robot on SolidWorks, if the tool setting is not executed, there is a
possibility that the position of the click movement or the position may shift at the time of path operation when
creating the work flow.

Workspace Home Online MELFA-Works 3D view View Help

[ Display Path x ﬁ u Maving Target Robot | 1:IRC1RV-7FRLD - ¥ about Click Move
) | - R
- || Change the Posture of the Robot
Delete Hand ATC <
Setting | Settting Tool Setting
Path Hand ATC Click Move

Tool Setting x

It is possible to read robot tool data on CAD and set it to robot. Confirm tool data and
setit to dick [Write] button.

Targetrobot: | 1:RC1RV-7FRLD -
Tool data [mm]

X ¥ z A B C
| ooof| ooof| 0.00f| 0.0 0.0/ 0.00]

T

Fig.8-4 Tool setting screen

Tool setting are achieved by the following procedure.
Tool setting screen is started from the [MELFA-Works] tab of the ribbon -> [Click Move] group -> [Tool
Setting] button.
You select the robot with [Target robot] combo box.
After you check tool data, you click [Write] button and write tool data.
When you click [Tool data update] button, the value of data between the the first origin (Origl) to second
origin (Orig2) of the tools(hand, ATC) that are currently connected to the robot is updated.

PO ©
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8.3. Travel axis

By setting the travel axis in the project setting of RT Toolbox 3, it is possible to move robot by travel axis. Moving
the J7 (L1) axis or J8 (L2) axis from the operation panel will cause the robot to move in the direction set for the
travel axis. For details of setting the travel axis, refer to "9.2.6 Travel base setting for display” in "RT
ToolBox 3/ RT ToolBox 3 mini user’s manual".

*MWLFA-Works does not correspond to travel axis slope.
* The travel base is not displayed on the SolidWorks screen.

Operation panel
2 3D Monitor

Chverride:

SolidWorks screen

Fig.8-5 Robot move by travel axis
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9. Frame

Frame is a coordinate system in CAD space. Use the frame for the following purposes.
(1) Alignment between CAD space and real space at calibration

Teach the frame data of the real space to a robot corresponding to the created frame data.Calibration is
executed by using the difference between these two frames.

% The object of the correction is only the point sequence data. Teach point data is not corrected.
(2) Relative position output of offline teaching result.

In the work flow creation, position data of the teach point will be output by relative position from the specified
frame.

The frame creation screen is started from the [MELFA - Works] tab of the ribbon -> [frame] group -> [fMake
the Frame] button.

Moving Target Robot|1:R.C1 R¥-125 - |v¥About Click Maove .Robot}'Component move

i

I:| Change the Posture of the Robot
Meke the
a'Tool Setting Frame
Click Move Layout Frame

Make Frame £3

Make frame used by work flow.

Target Robot: [ERET BV SR m

-=Spedfy the three point PO, PX, PY to frame data which is not on a straight line.

Frame List:

Mo ‘ Frame name

1 Default

4 il »
Add Frame ] [ Delete Frame ]

Frame Data:

Edit the frame data selected by frame list above.

wz | x | v | z | =& B c
4 il »
Data Edit ] l Get Current Position ] [ Move ]

Fig. 9-1 Frame creation screen
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Table 9-1 Details of Operations in the Dialog Box

ltem Explanation
Target robot Select the robot for which you want to create a frame.
Target Rubut:| 1:RC1RY-125 -
Frame name list The created frame name is displayed as the list. The display items are
— | Flame name frame num'be_r and frgme name. '
" ——n Double-clicking at item in the list displays the frame name change

screen and it is possible to change the frame name.

Frame add Add new frame data. The frame name is added automatically and
added to the end of the list. The added frame name can be changed.
’ Add Frame ]
Delete Delete the frame data selected at the frame name list.

’ Delete Frame ]

Frame data list

The position data of the frame selected at the frame name list is
displayed.

:;Z | u.;{uu | n.;uu | n.;:un | 3 [GeF .current position] button and [Move] button will operate on the
Px 10.000 | 0.000 o000 -1 | Position data selected here.
PY 0.000 1000 | o.oo0 -1 | This list stores the coordinate values of three points used in the frame.
The position of 3 points is "3 points not on the straight line". In addition,
1 T we teach against this point at calibration, so please set it within the
range of motion of the robot.
Data edit Edit specified point of frame selected at the frame data list. Clicking on
’ Data Edit ] this button will display the position data edit screen and you can edit the

specified point position data of the frame.

Get current position
’ Get Current Position ]

Fetches the current coordinates of the robot into the specified point (PO
[ PX | PY) of the selected frame data.

Move Move the robot to the specified point (PO / PX / PY) of the selected
’ Move ] frame data.
9.1. Frame Data Creation Procedure

Frame data is the data set consisting of 3 points that satisfy the following conditions.

* They have clear position relationships with workpieces.

* They are not on a straight line.
e They can be taught.

In MELFA-Works, it is possible

to set multiple frame data. For example, when there are multiple

workpieces in the vicinity of the robot, it can be corrected with high precision by setting a frame for each

workpiece.

@ Click the [Add Frame] button and add frame data.

@ Click the target frame data at the frame data list.

@ Move the robot to the frame point (see section 8.1 Movement to a Click position).

@ Select the coordinate data (PO, PX, PY) and click the [Get current position] button to capture the

position.
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Make frame used by work flow.

Target Roboti| 1:RC1RY-125 - About Frame

-»Spedify the three point PO, PX, PY to frame data which is not on a straight line.

Frame List:

MNo. | Flame name

1 Default

4 ] »
AN

[ rairame ||| oeewrame |

Frame Data:
t the frame data selected by frame list above.

e
wz | x | vy | z | a | 8B | ¢

@ PO 0.000 0.000 0,000 -130.000 0.010 180.00)
NUPx 10.000 0.000 0,000 -130.000 0.010 180.00)

0.000 10.000 0.000  -180.000  0.010 180.00)
4 1l »

[ Data Edit ]||tetanmtpn§um ||[ Mave ]

=

Fig. 9-2 Frame data creation procedure

If you prepare three points to be used for creating frame data in advance, you can improve positioning accuracy
by the robot. Since teaching is performed for these three points during calibration, characteristic points such as

corners can be more accurately teached.
If three points can not be prepared on the workpiece model, specify three points on a peripheral device with

clear positional relationship, such as a work fixing table.

Fig. 9-3 Specifying 3 Points on Workpiece Fig. 9-4 Specifying 3 Points on Workpiece Fixing Base
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~/\ CAUTION .
About calibration

In order to move the actual robot with high accuracy, the accouracy of calibration is important. “3

points that are not on a straight line” are required for teaching during calibration. These 3 points

should preferably be located at some distance from each other, rather than very densely together, in

order to improve the accuracy. Distances cannot be collectively set due to the work size and robot
coordinates but can be set ina trace area by using the CAD link function.

A

9.2. To Perform Highly Accurate Calibration

In order to perform highly accurate calibration, specify the layout of the robot and workpiece position
relationship as accurately as possible. It is possible to correct deviance through calibration, but the smaller
the difference between the status before and after calibration, the higher the accuracy. It is essential to
create conditions in the CAD software that match the actual environment as closely as possible.

To specify the layout of the robot and workpiece position relationship, it is convenient to use the layout
function of MELFA-Works (refer to “Chapter 7 Robot/Component Move”)

Use the layout function of
MELFA-Works to create conditions that
match the actual environment as
closely as possible.

Fig. 9-5 Example of CAD Link Execution
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10. Creation of Work Flow

A work flow refers to a series of operations such as moving to point A, carrying out processing along path B
and finally moving to point C. In MELFA-Works, such work flows are created and eventually converted to
robot programs. Such robot program contains position data and information for tracing along a path, it can

be used as templates for programs used in actual systems.

It is possible to add teaching data and path data to a work flow. This chapter explains how to create teaching

data, path data and work flows.
The different terms have the following meaning.

The meaning of each word is as follows.

Item

Explanation

Teaching data

It is the data that captured robot attitude information. The posture information includes the
position and direction at the mechanical interface part of the robot, and the structure flag.
(See "10.2 Creating Teaching Points").

Path data

It is a general term for edges on workpieces and other areas processed by a robot and
various conditions such as speed and acceleration/deceleration required for processing.
Processed areas are extracted from path data and converted to collective dot sequence
data with direction.

The posture/path registration area is used (see "10.3 Path Creation").

Work flow

It is a sequence of work tasks created by combining teaching data and path data.It can
convert from work flow to robot program and point sequence data.
(See "10.5 Robot program conversion").

10.1. Input of work flow name

Click the [Work Flow] tab — [Make the Work Flow] button on the ribbon to open the following screen. Enter
the work flow name and click the [Next] button to proceed to the next page. Frame data is necessary to

create work flow.

If you want to use data other than the default frame data, click the [Make Frame] button

and create the frame data before proceeding to the next page.

I_ 5 |:| Enable the Interference Check

Meke the | Make the Interference o
Frame Waork Flow | Check Setting
Frame Work Flow Interference Check

Fig. 10-1 Input of work flow name
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Input of work flow name

Creation of frame data

Frogram Mame

It iz pozsible to make robot program to move according to work shape.

Tareet Robot: | 1RGI Rv-125D - |

Wark Flow Mame: F LM

Make Frame

Make frame which iz the origin of robot move pogzitionYou can make frame to each work. Thus, it iz
pozzible to make robot program which has pogition data uzing each flame az standard position.

Make Frame ]

Frame difinition pDint(PO.P}{PW iz uzed by teaching point of calibrationso =&t charasteristic point to
frame definition point, for exemple, the corner of waork.

(o e | [ ]

Fig. 10-2 Input of work flow name
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10.2. Creating Teaching Points

When you go to the next page from the work flow name input screen, the following screen will be displayed.
Clicking the teach tab on the upper side of the screen displays the teaching point list and you can register

the posture of the robot. By registering posture to the work flow as a command, it can be reflected to the
robot program finally outputted.

Teach Tab Teach point list

Make Teachthg Point and
Make HAaching point and path.Then register it to work

| Teach’| path

leach List Interpelation Type: |Mov -
xvz|x|v|z|A|E/|c|LMd

P1 360980 0,000 705130 -180.000  0.020  -180.000  O. Delete
P2 360.980  -0.000 705130  -180.000  0.020  -180.000 O.

P3 0,000 0.000 0.000 0,000 0,000 0,000 0.

4 i 4

Teach edit ] [Getﬁ.l'ra'ltpna'tim l [REg'stE'thmanw ] [ Maove

Work Flow
After registry to work flow, click [Program convert] to convert robot program.
MNo. | Comma... Data | Flame | Comment l Up l
Pl I >

Exeute I [ngram Cawertl l Edit Comment ]

Fig .10-3 Registration of teach points

Teaching point addition procedure

@ Change the posture of the robot to the target position by Jog operation on the operation panel or click
movement

@ Click the [Add] button to add a teaching point to the list.

® Click the [Get Current position] button to capture the current position of the robot.

@ Click the [Move] button to check the position of the registered teach point.

® Select the teaching point and click on the [Register to Work Flow] button to add it to the work flow..
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10.2.1 Position data edit screen of teach point

Double-clicking on the registered teaching point on the list opens the position data editing screen as shown
below and you can edit the position data. Also, you can select a frame as a coordinate system to output

position data.

— | Fram lect
Type
XYz
Joint
x: | 260.080 I
\E -0.000 |1:RV7FRD -
.| 705.130|[2
= l Get Current Pos. ]
A | -180.000
B: 0.020
c | -180.000
Li: 0.000
12: 0.000
FLG1: RAN Edit FLG1
FLG2: 0 Edit FLG2
o

Fig .10-4 Teach point position data edit

10.2.2 Relative position output by frame

In the robot program created from the work flow, teaching data is output as a relative position relative to the
frame selected on the position data edit screen.When using default frame data, position data is not
converted because it is outputted as absolute coordinates.

Use frame data created Use default frame data
(Output in relative coordinates) (Output in relative coordinates)

Teaching—point
(PO1)

Teaching—point
(PO1)
Frame(PF)

Robot coordinates Robot coordinates
Table 10-1 Teach point creation screen operation details
Item Explanation
Teaching point list Names and coordinates of created teaching points are displayed in a list.

Double-clicking an item in the list displays the teaching point position editing
screen, and you can edit coordinate values.

Add Add teach points to the teaching point list. The name is automatically added

at the time of addition. The teaching data name can be changed from the

teaching point position data editing screen.

Get Current Position Fetches the posture of the robot that is the object of operation.
’ Get Current Position ]
Delete Deletes the teaching point selected in the teaching point list.
Delete
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Item Explanation

Move Moves the robot to the teaching point selected in the teaching point list.

Maove

Interpolation Tyoe In the robot program finally converted from the work flow, from MOV / MVS,
select the method by which the robot moves to the registered teaching point.
Interpolation Type: |Mav -

Register to Work Flow The teaching point selected in the teaching point list can be registered as a

R__Egistertowmkﬂuw] command in the work flow. When a command is selected in the work

command list, it is added above the selected line, and when not selected, it is

added to the last line. If multiple items were selected then all selected items
are added.

10.3. Path Creation

A path means a motion path when tracing a specific part (edge part) on a work with a robot having a
processing hand. Paths created here can be reflected in the final output robot program by registering them
to work flows.

Path tab

Path List

Make Teaching Point znd Path

Make Teaching/fPoint and
egzhing point and path.Then register it to work
Path List
No | Path name | Flame / Add
Delete
Connect
Edit Path Data ] ’ Register to Work Flow ] ’ Move
Work Flow
After registry to work flow, click [Program convert] te convert robot program.
Mo. | Comma... Data | Flame | Comment l Up l
4 ] >
Exeute ] [Program Congert] [ Edit Comment ]
[ <Back “ Finish l [ Cancel l

Fig. 10-5 Route creation
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Route addition procedure

@ Click the [Add] button in the Path tab to add a path to the list.

@ Double click on the created path, or click the [Edit Path Data] button to open the path data edit screen
and edit the path information.

® Select the path and click the [Move] button to check the operation of the robot.

@ Select the path and click the [Add to work flow] button to add it to the work flow.

Table 10-2 Details of Operations in the Dialog Box

Item 5768
Path List Displays a list of created paths.
Double-click an item in the list to display the path data editing screen, and
you can make detailed settings about the path.
Add You can add a new path to the path list. The name is automatically added at

the time of addition. The new path is added to the path list with no
configuration in place.

Click the [Edit path data] button or double-click the item in the path list to
make detailed settings for path data.

Delete
Delete

d

Click this button to delete the path selected in the path list.

Edit Path Data Click this button to edit detailed settings of the path selected in the path list.
’ Edit Path Data
Connect Unites multiple paths into a single path.

Connect

Click this button to combine multiple paths selected in the path list to create a
new path. Only information of edges and faces is combined for the created
path. Other setting information such as the speed and tool offsets is used in
the lead (beginning) path information. (The processing direction corrected by
tool offset is canceled.)

C

I

Copy

Click this button to copy the path selected in the path list.

Move

Mave

d

Operate the robot by the created path unit and check whether there is an
unreasonable posture.

Register to Work Flow
’ Register to Work Flow ]

The teaching point selected in the path list can be registered as a command
in the work flow. When a command is selected in the work command list, it is
added above the selected line, and when not selected, it is added to the last
line. If multiple items were selected then all selected items are added.
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10.4. Path data edit screen

You can add path data and set path settings (speed of operation, direction of movement, signal  settings,
etc.).

Path Name:l Pathl| Flame: |Deﬁujt . |
Edit Path -
Path Data List 7 | Path data list
Na | Edge | /
1 Edgel /7
2 Edge2?
3 Edge3

il

[|Reverse Z Direction [ |Reverse Course Direction [ |Posture Fix

Max Speed (mm/s):
Acceleration/Deceleration Time (s): | 500 | | 500 |

A Running StartjOver Run Distance | 0.00 | | 0.00 |

Tool Offcet: |[0.00, 0.00, 0,00, 0,00, 0.00, 0,00) | [ Edit ]
Caurse Offset: |[0.00, 0,00, 0,00, 0,00, 0.00, 0.00) | [ Edit ]
[|set Signal Output:

First Bit: E Start Delay: El
Mask Bit: Ijl End Delay: Ijl
Qutput Value: Ijl

Explanation of Adding Path ] CK
Fig. 10-6 Path Edit Data

10.4.1 Offset Edit Screen
When you click the [Edit] button to the right of the tool offset or course offset item, the following offset
edit screen is opened. Input the offset value and click OK to change the offset value.

Dffset Edit

Fig. 10-7 Offset Edit

[$]
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10.4.2 How to add path data
Path data addition method * The target is work ("*** _ Work.sldprt") only.

@ Load target work on SolidWorks.
@ On the target workpiece, click the face (face) containing the edge (line segment) that you want the robot
to operate on it, and then click the edge (line segment). Click the [Add] button to add the path data to the

path data list. When correctly added, a point sequence is drawn as shown in ®.

@ Click surface @ Click edge ® Click [Add]

® Click OK to close the path edit data screen, select the path on the path creation screen, and click the
[Move] button to confirm the operation.
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10.4.3 Path data addition method explanation

When you click the [Explanation of Adding Path], the explanation screen of the path data adding method as
shown below will be displayed.

Add Path Data Explanation x

When you add path data, select surface on CAD.After that, select the edge
on CAD and dick Tadd] button.

@ T

@ Click surface @ Clickedge @ Click [Add]

When path data add is finished, peint sequence data is displayed on CAD.

Target objectis only work(™**_Work.sldprt™).Execute after making work

Fig. 10-8 Path data addition method explanation

10.4.4 Direction of path movement

When the path data is added, the point sequence is drawn on the path on the work. In the coordinate
system that draws this point sequence, the direction in which the robot operates is displayed. The blue
arrow in the coordinate system drawn in the point sequence data is the Z direction of the tool, the green
arrow is the Y direction of the tool, and the red arrow is the X direction of the tool as shown below. The
robot moves along the path so that the orientation of the tool of the robot matches the orientation of this
coordinate system.The direction of travel is the X direction of the coordinate system.

A coordinate system displayed as a
point sequence

Y

X(Progressing
Direction)

Fig. 10-9 Path movement direction

Table 10-3 Details of Operations in the Dialog Box

59



Item

Explanation

Path Name

The path name selected on the make path screen is displayed.

Path Data List

Path data registered in the path is displayed as a list.

Mo | Edge

1 Edge! [

2 Edge?

3 Edgel

Up / Down. You can change the position of the path data selected in the path data

s

Down

list.

Add

Adds a new path data to the path data list.

Delete
Delete

Click this button to delete the path data selected in the path data list.

Max Speed
Max Speed (mmjs): 300

Specify the maximum speed of the robot when it processes a path.

Acceleration/Deceleration Time

Acceleration/Deceleration Time (z):

Specify the acceleration/deceleration time of the robot when it
processes a path.

A Running Start/Over Run Distance

A Running StartfOver Run Distance

Specify the approach and overrun distances of the robot when it
processes a path.
At the start and end of robot movement, the speed fluctuates due to
acceleration/deceleration. In order to be able to process the specified
edge at a constant speed, specify approach and overrun distances.
Running Start :
It is possible to set an approach position at a point along an
extension of the specified path, extending from the start position
of the path in the opposite direction of the traveling direction.
Specify the distance of the approach section (mm).
Over Run
It is possible to set an overrun position at a point along an
extension of the specified path, extending from the end position
of the path in the traveling direction. Specify the distance of the
overrun section (mm).

Over Run distance
Start position —— \

[ 2N
Runnin ’ Over Run position
g ,
start position g \ T~

] _ End positin
Running start distance

*Specification by 1/100mm unit is possible. 1/2000mm or less is
rounded down.

Posture Fix
[ |Posture Fix

Specify whether or not the posture should be fixed when the robot
processes a path.

If the check box is enabled, the posture is fixed. If it is disabled, the
posture is not fixed.

Reverse Course Direction
DReuerse Course Direction

Specify whether or not to reverse path processing direction.
If the check box is enabled, the course is reversed. If it is disabled, the
course is not reversed.
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Item

Explanation

Reverse Z Direction

DReverse Z Direction

Specify whether or not to reverse in the Z-axis direction of a dot
sequence when the robot move a path. If the check box is enabled,
the coordinate system is reversed in the Z-axis direction. If it is
disabled, the coordinate system is not reversed.

When a hand processing area moves an path, it moves by matching
the Z direction of Orig2 to the normal line direction and the X direction
of Orig2 to the traveling direction. Thus, it is possible to determine
absolutely whether or not to reverse in the Z-axis direction by the
processing point ("Orig2") and the normal line direction on the face
when creating a hand.

(Examplel)

(Examole2)
*[The normal line direction] reverse for RH/RP series.,

Tool Offset

Toal Offset: |(|:|.cu:|,|:|.|:u:|,n.nn,u.nn,n.nn,n.un}|

For the motion path, you can set the offset in the tool coordinate
system.
Enter a value directly into the text box or enter the amount of offset in
the offset input dialog box displayed by clicking the [Edit] button next
to the text box.
ool Offset specifies the amount of deviation when the actual hand
processing point deviates from the processing point (coordinate
system "Orig2”) on the hand model.
The figure below shows an example where the Y component is
corrected. It is possible to use Course Offset at the same time.

CAD output result

Processing path after
offset calculation
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Item

Explanation

Course Offset
Course Offset: |(0.00, 0.00, 0.00, 0.00, 0.00, 0.00) |

Offset the course of the path.

Enter a value directly into the text box or enter the amount of offset in
the offset input dialog box displayed by clicking the [Edit] button next
to the text box.

Specify the amount of offset in the coordinate system where the
forward direction of the path course is set as the +X-axis direction and
the direction away from a face as the +Z-axis direction.

For example, when moving the path of the curve, the Y component
indicates the inward/outward rotation, the Z component indicates the
amount of approach and the A component indicates the bank angle.
The figure below shows an example where the Y component is
corrected.

CAD output result

Processing path
------- after offset

The examples in the figures below show the standard conditions,
conditions where the Z component is corrected, and conditions where
the A component are corrected, respectively.

| 1

¥

Standard condition  Z component correction A component correction

Set Signal Output
[ |set sSignal Cutput:

Sets the signal condition.

If the check box is disabled:

The signal status before processing is maintained as is.

If the check box is enabled:

Turns the signal on according to the set conditions and off at
completion.

First Bit When outputting signals while the robot is processing a segment, it is

First Bit: possible to specify the head bit of the output signal (decimal
Ijl expression).

Mask Bit Specify the bits to be controlled for 16 bits from the head bit
Mask Bit: Ijl (hexadecimal expression).

Output Value Specify a value to be output (decimal expression). The actual output
Output Value: Ijl consists of the bits, starting from the head bit, for which the

corresponding mask bits are turned on.
Start Delay Allows specifying to turn a signal on after the specified time (in milli

Start Delay: Ijl

seconds) has elapsed since the beginning of movement. A negative
value can be set here as well. In this case, the robot starts moving
after the specified humber of seconds has elapsed after the signal is
output.
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Item

Explanation

End Delay

End Delay: Ijl

Allows specifying to turn a signal on after the specified time (in milli
seconds) has elapsed since the end of movement. A negative value
can be set here as well. In this case, the signal is turned off the
specified number of seconds before the robot reaches the end point.

* Each item set in this dialog box becomes valid for all paths displayed in the path data list.

10.5. Robot program conversion

In creating workflow, you can register the created teaching points / path in the work flow and convert them
into robot programs, which can be used as a model of programs at system operation.

Make Teaching Point and Path

Make Teaching Point and

Work flow command list.

Make teaching point and path.Then registef it to work
Teach ‘ Path |
Fath List
No | Path name | Flame / Add
1 Path1 Default Delete
2 Path2 Default
Worle Flow
After registry to worl flow, cIiclJ[Program convert] to convert robot program.
No. | Comma... Data /| Flame | Comment [ Up l
1 Maowv P3 Default
2 Mt Pathl Default
4 i »
Exeute ] lProgram Conger‘t] [ Edit Comment ]
l <Back “ Finish l [ Cancel l

Fig. 10-10 Make Work Flow

Robot program conversion procedure

@ Select the teach tab or the path tab and register the teaching points and path in the work flow by clicking
the [Register to Work Flow] button. Registered data is displayed as a command in the command list of

the work flow.

@ When you click the [Program Convert] button, it is converted from the data in the command list of the
work flow to the robot program. When converting the robot program, output the file as shown in Table
10-4 below. These files are necessary for calibration execution. These files are stored in the
[Conversion program name] folder under the [MELFA - Works] folder which is directly under the project.
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Table 10-4 List of Output Files

MXT*** mxt Point sequence data in which path information is stored. The robot program
reads this file and moves the specified path. The file name is automatically
generated depending on the number of point columns to be outputted etc.

MXT*** cal A copy of MXT*** mxt

CLB.prg A calibration program.

Calibration program for correcting the path. It is necessary to correct the
path using the calibration tool. (Refer to 14 Calibration)
CLB.cal A copy of CLB.prg
Table 10-5 Operation details
188 5788
Work flow list The teaching points / paths registered in the work flow are displayed as a list
as commands.
Up/Down Change the order of the work flow list.
Up
Down
Delete Delete the command from the work flow command list.
Delete
Execute You can check the operation of the command. If the command selected in the
Exeute list is a teaching point, it moves to the specified position. In the case of a path,
— the path operation is executed. After the operation is completed the cursor

will move to the next command line.
However, the interpolation operation is not executed for the movement
command.

Program Convert
|Pro-g ram D:rngert|

Converts a work flow into a robot program.

Click this button to convert the work flow selected in the work flow list and
create a robot program and/or a dot sequence data set (information based
on which an actual robot can move).

Edit Comment
| Edit Comment |

With an item selected in the work flow command list, clicking the add
comment button will open the comment edit screen and you can add a
comment to the command. The added comments are reflected in the
converted robot program.
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10.6. MXT with Travel base

There is a limitation in the MXT operation of MXT with Travel base. CAD Link cannot operate though
Travel base is operated.
Please avoid making Travel base effective and using MXT.

Table 10-6 Details of Operations in the Dialog Box

ltem Figure Explanation

Type of fixed robot

’ ¥ MXT data MXT operates by the robot without Travel base.

Tose)
_<

“\\__ Robot

Type of with Travel basel

PAREN P2alN .
’ \ 4 A \ 4

’ v X N\ The robot stops at the position of the Travel axis by the
/T MXT data robot with Travel base and MXT operates.

0
§ | Y y | The value of the Travel axis when the MXT data is made
N ) \ by [conv button] is output to the MXT data.
\ VT\/P Robot
Travel axis
Type of with Travel base2
- \;( ~~~~ 7 It synchronizes with Travel axis, and MXT operates in
8 v /T MXT data the area more than the motion limit of the robot.
[%2)
o] [ N x ; ]
w VN Not Support.
N Robot
Travel axis

- ExMemo \
About MXT Data (Path Data)

When you use the MXT data(™.nd) output by [Conv] button. It is necessary to
forward it to Robot Controller by Cdibration tool.

Please refer to Chapter 14 for details.
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11.Interference Check

MELFA-Works checks the interference of all combination of registered parts. In addition to checking the
current interference state, it is also possible to stop robot program when interference is detected.

Although there are differences according to the performance of the personal computer, as the number of

registered parts increases, the checking time becomes longer, so please register only the necessary minimum
parts.

Table 11—1 Screen operation details

Iltem Contents

Interference check setting The interference check setting screen is started from the [MELFA - Works] tab
of ribbon -> [interference check] group -> [Interference Check Setting] button.

|:| Enable the Interference Check

Stop Robot Program when Interference is Occured
Interference
Check Settin

Interference Check

Interference Check Setting X

Target Parts Specify
Select the target parts to check interference to dick on CAD. The
color of parts is changed when interference between parts is
occured.
Target Parts

Mo. Parts

4 ] »

Delete Select Parts ] ’ Delete All Parts ]
ox

When you click a part on SolidWorks, the part name is added to the target

part list. Also, if the parts on the list is clicked,corresponding parts on
SolidWorks becomes selected state.

Interference is checked of all combination of parts on the list.

History The interference history is displayed in the "Output" window.
The history shows when and which parts interfered.

2017/04/12 10:10:15: Robot:RC1-Saxis and Robot:RC1-4axis was interference. (MELFA-Works) =
2017/04/12 10:10:16: Robot:RC1-Saxis and Robot:RC1-4axis was interference. (MELFA-Works)
2017/04/12 10:10:17: Robot:RC1-Saxis and Robot:RC1-4axis was interfarence. (MELFA-Works)
2017/04/12 10:10:17: Robot:RC1-5axis and Robot:RC1-4axis was interference. (MELFA-Works)
2017/04/12 10:10:18: Robot:RC1-Saxis and Robot:RC1-4axis was interference. (MELFA-Works)
2017/04/12 10:10:19: Robot:RC1-Saxis and Robot:RC1-4axis was interference. (MELFA-Works)

2017/04/12 10:10:19: Robot:RC1-5axis and Robot:RC1-4axis was interference. (MELFA-Waorks)

4

Interference stop If the interference is occured, it is possible to stop the robot program.

Enable the Interferapnce Check

V| Stop Robot Program when Interference is Occured
Interference
Check Setting

Interference Check

If the [MELFA-Works] tab of ribbon -> [Interference Check] group -> [Stop
Robot Program when Interference is Occured] check box is ON, the robot

program will stop at the time of interference. It will not stop when check box is
OFF.
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12.Recording

It is possible to record the screen displayed in SolidWorks and save it in AVI file.
Click the [MELFA-Works] tab -> [Rec.] group -> [Start] button on the ribbon. The recording is started.

1 ESIEI"II 1 G solidWorks | Fie Edt View Inwert Toos SOLIDWORKSPDM(C) Windaw Heb QID -E@-E-%-?2--82%2
1 e m e it &
______ J a B o 7] ot
. Stop Edt fnert M§E e Sr%t move | B ey mefrence | E | Bﬁf | Exp%ied Eioce »
Component COMPenents ComPON...  pocteners COTPONENE | e | FRAtures Geomewy | v | materials | View Line
- ~ - Lo L2 =
|:| Auto save — Siels = ===
— OO -~
. Pause Assembly | Layout | Skeich [ Evaluate | Office Produdis | QM@ Do @B D _ Ao
BT 2 -
Rec. &= ;
|8 MELFAWorks (Default<<Default>_##]
annotations
=
5; Front Plane
<5; Top Plane
<5; Right Plane
L. Origin

B (D RV-TFIB<1> (7 7akbasy 7anb> |
B (A RV-TF_J4<1> (Default< <5 72>,
T () RV-TFR BASE<1> (7" 7ahbe <7 75
B (0 RV-TF_3<1> (Default< <7’ 71ib>.
G () RVTF_I<1> (Default<<7 Fahk>,
B (D RV-TFIS<1> (7 7a0b<<s’ 7anb> |
B (0 RV-TF_12<1> (Default< <7’ 710b>,

[ Mates

i

Recording area ;

< >
WA Model [F—vy 21 |
SclidWorks Premium 2010 x64 Edition Fully Defined  Editing Assembl; 7

Figure 12-1 Solidworks recording

To pause recording, click the [MELFA-Works] tab -> [Rec.] group -> [Pause] button on the ribbon.

@ start —

Stop
| =
: Pause |::| Auto save
______ Rec.

Figure 12-2 Pause

Clicking the [MELFA - Works] tab -> [Rec.] group -> [Stop] button on the ribbon during recording or pause
stops recording and opens a dialog for saving AVI files.

|%v .. < Local Disk (C:) » RTToolBox3 » Factoryline#1 » Videos v | *3 ||| Search Videos yel I

Organize v New folder = - @

-
W0 Favorites s,

Ml Deskiop

& Downloads i
st o o H ~foneal
AV1

|
| Stop 1 =5 Ubraries 20161209-161354.
o~ ~ T | Auto save T Documents =
LY Fause e & Music

Rec, [E] Pictures
8 videos
-
File name: | 20161209-161356 avi| .
Save as type: | AVIfile (.avi) -

Figure 12-3 Save Dialog
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In addition, you can change recording settings on the ribbon's [MELFA-Works] tab -> [Rec.] group -> [FPS]
combo box / [Auto save] check box before recording. While recording, you can not operate, please set in
advance.

AY

- ———— -
’

® start ! FPS:

|
|
Stop :
)

________ 7
Figure 12-4 Recording Options

Frame rate (FPS)
You can change the frame rate of the video data to save the auvi file.
Setting range: 30/20/10[FPS]
* By raising the frame rate the video will be smoothed, but on the other hand, the file size will be
large(recordable time is short).

Auto save
When the [Auto save] checkbox is selected, the AVI file is automatically saved to the "Videos" folder in
the workspace folder when recording is stopped.

*Depending on the combination of OS of the PC and SolidWorks version, it may not be able to successfully
acquire video data. In that case, please use the video recording function of SolidWorks.

* Record video function of SolidWorks2016.
Launch from SolidWorks menu [View] — [Screen Capture] — [Record video]
(In the case of SolidWorks2016)

‘E;S SOLIDWORKS File Edit | View | Inset Tools Window Help b 4 | D - BJ - ﬁ - Q B ,E
By C3d Redraw cd-R |
£ Q | Screen Capture ] Image Capture am—
oy . .
Insert Mate Dt d :@ ecord Video, eference )
Components eometry M
. Modify k . o
Assembly Layout | Sketch | Evaluatei: Lights and Cameras b Customize Menu
e S— Hide f Show k
@ E R[]
? Toolbars ¥
¥
@) MELFAWorks (Default<<Default>_5H Workspece
@ BE User Interface ¥
4 E:] annotations :-'-c Full Screen F11
@ e Customize Menu
["J Front Plane
ﬁl Top Plane
[1] Right Plane
L, origin

v iy (-) RV-TF_l4<1> (Default< <7 718}
v @8 () RV-TFI1<1> (Default< <7 710
¢ % (-) RV-TF_J2<1> (Default< <7 7an
v @By () RV-TFIS<1> (F 7aabe<i 2anb
v @ (JRV-TFIE<T> (F 7ibbe <7 7anh]
v @ (-} RV-TFR_BASE<1> (7 Taab<F

v @ () RV-TF_J3<1> (Default< <7 700t

i Mates
Figure 12-5 Record video function of SolidWorks.
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~ /N Caution

About the recordiable time

The recordable time is affected by the screen size of the Solidworks screen and the frame rate.
To extend the recording time, reduce the screen size or the frame rate. If the initial screen size
and frame rate is 20, it can be recorded for about 2GB(about 4 minutes).

About codec
The recorded video is saved and compressed with codec [Microsoft Video 1]. If you can not

see the recorded video, please play on a computer environment that corresponds to the codec
[Microsoft Video 1].

About display position of SolidWorks screen
Please record with the display of the SoliWorks screen visible. If the SoliwWorks screen is
hidden behind other windows, correct video data can not be acquired.
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13.Tree/Property

MELFA-Works tree is displayed when you start MELFA-Works.
That tree is illustrated in the figure below, registered MELFA-Works robot, frame, work flow, hand, ATC master,

ATC tool, work, parts will be shown.
When you want to know how to categorize the parts, please see “Chapter 4.2 Part Names and Marking”.

Component which were not categorized by the identifier is treated as a patrts.

2 X .
| A _woﬂs Registered MELFA-Works robot

B 1RCLRV-7FRL-D
%7 Pick Hand-2 Connected hand

[, Frame
[, Flame1
Il Flame2 __—TI Frame
[, Flame3
N Workfow | Work flow
& FLowo1
97 Hand
4 setting hand
57 pPick_Hand-1 T
&7 Original_Hand-1
&7 Pick_Hand-3
i ATC
‘@ Setting ATC /— |
™ ATC master
: ™ Sample_MasterATC-1
- ANC et 1 | Unconnected ATC tool |
7 Pick_ToolATC-1
" Laser_ToolATC-1
1 work
) sample_Work3-1 Work
() Sample_Work-1 /
) test_work-1
ﬁ Sphere_Work-1

) test_work-2 _—
/ Parts

Fig. 13-1 MELFA-Works tree

Unconnected hand

Unconnected ATC master |

Parts
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13.1. Tree operations

You can connect / disconnect hand, ATC master and ATC tool by drag and drop on the MELFA-Works tree.
To connect, you drag disconnected hand, ATC master and ATC tool that is listed in the MELFA-Works tree to the
robot. Ifit is possible to connect to the robot, the dragged hand etc will be connected to the dragged robot.

MELFA-Works 1 x

i 8 MELFA-Works
[ 1RC1L:RV-7FRL-D
%7 Pick_Hand-2

Ll Frame

_./

MELFA-Works

&7 Pick_Hand-2
]__; Frame

- Work flow

&7 Hand
4aF setting hand
9 pPick_Hand-1
7 Original_Hand-1
§7 Pick_Hand-3

0, ATC

£ work

/ Parts

4><|

_./

MELFA-Works
i &P MELFA-Works
(=] TTU-FR

77 Hand
a Setting hand
&7 Pick_Hand-2
7 Original_Hand-1
7 Pick_Hand-3

i, ATC

& work

J/ Parts

Fig. 13-2 The hand/ATC master/ATC tool connection process by drag

To disconnect, you drag connected hand, ATC master and ATC tool that is listed in the MELFA-Works tree out to

position where does not show anything

MELFA-Works

g x |
i & MELFA-Works

i ‘a Setting hand

&7 Pick_Hand-2
&7 Original_Hand-1
&7 Pick_Hand-3 f— /

W, ATC

£ work

/ Parts

. They are disconnected.

4k setting hand
57 Pick_Hand-2
&7 OCriginal_Hand-1

57 Pick_Hand-3
W, ATC

& work

/ Parts

O

4 x

_./

MELFA-Works
I &9 MELFA-Works
[ LtRCLRV-FFRL-D
L, Frame
& Work fiow
57 Hand

7 x

1] -
7 Pick_Hand-3
i, aTC

£ work

/ Parts

Fig. 13-3 Dragging a hand ATC master ATC tool disconnection process

If you open hand setting screem, you can not connect / disconnect hand. Also ATC setting screen is opend, you
can not connect / disconnect ATC master and ATC tool.
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You can open each setting screen from the context menu that appears when you right-click the item in the

MELFA-Works tree.

In the context menu actions is outlined in the following table.

Table 13-1 MELFA-Works tree context menu actions

The type of item

Operation

Frame

[New]: Display make frame screen.

Frame data [Edit frame data]: Display make frame screen. (You can also do the same with
double-click.)
[Delete]: You delete the currently selected data.
[Property]: Display property window.

Work flow [New]: Display make frame screen.

Work flow data [Edit teach point]: Display make teaching point and path screen. (You can also do

the same with double-click.)
[Edit route]: Display make teaching point and path screen.
[Delete]: You delete the currently selected data.

Setting hand

[Open]: Display hand setting screen. (You can also do the same with double-click.)

Hand [Disconnection]: Disconnect the hand. (Hand connection state only)
[Set signal]: Display hand setting screen. (Hand connection state only)
[Component Move]: Display hand position with setting of standard position screen.
[Property]: Display property window.

Setting ATC [Open]: Display ATC setting screen. (You can also do the same with double-click.)

ATC master data

[Disconnection]: Disconnect ATC master. (ATC master connection state only)

[Set signal]: Display ATC setting screen. (ATC master connection state only)
[Component Move]: Display ATC master position with setting of standard position
screen.

[Property]: Display property window.

ATC tool data

[Disconnection]: Disconnect ATC tool. (ATC tool connection state only)

[Set signal]: Display ATC setting screen. (ATC tool connection state only)
[Component Move]: Display ATC tool position with setting of standard position
screen.

[Property]: Display property window.

Work data [Component Move]: Display work position with setting of standard position screen.
[Property]: Display property window.
Parts data [Component Move]: Display parts position with setting of standard position screen.

[Property]: Display property window.

Save Robot/Parts
position

[Save]: Save Robot/Parts position data.

Robot/Parts position
data

[Put back]: Put back Robot/Parts position data.
[Delete]: Delete Robot/parts position data.
[Property]: Display property window.

However, if you had already display the setting screen, the display is unchanged.

12




13.2. Property

When you select frame, hand, ATC master, ATC tool, work, parts on the MELFA-Works tree, you can see each

setting in the property and edit them.
However, depending on the item of the property, if the corresponding setting screen is opened, it may not be

able to edit by the property. When you edit settings, you can set by setting screen or property after closing
setting screen.

Properties o Xx
Hand |
Name pPick_Hand-1
Connection destination
Interference check False
B Position

Reference position CAD crigin
B Position 469,960, 300.000, 800.200
E Rotation angle -180.000. 0.030, -180.000

Fig. 13-4 Connect hand property example

For each item of the property, it is the same as each setting screen, so refer to the chapter corresponding to
each screen.

When you select [Component origin] or [Optional coordinate] on the property [Standard Position], item of
"reference parts" or "arbitrary coordinate system as reference" is displayed immediately below. With that
selected, please select a part or coordinate system on MELFA-Works. Then, the name of the selected data is
displayed in [Reference parts / Reference optional coordinate], and the placement position and rotation angle
are changed to relative positions from reference.

Properties q x
Hand
Name pPick_Hand-1

Connection destination

Interference check False
B Position
Reference position Parts origin
Reference parts Sample_Work3-1
B Paosition -656.690, 8.520, 328.23
X[mm] -656.690
¥[mm] 8.520
Z[mm] 328.230
B Rotation angle -180.000, 0.020, -180.000
X[deg] -180.000
Y[deg] 0.030
Z[deg] -180.000
)

Fig. 13-5 Standard position change
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14.Spline conversion

The point sequence data created in the work flow can be imported as spline data. Right-click on [Spline] item
in the project tree of RT ToolBox 3 and click [New] from the context menu.

Workspace 0 x
A0 1 -
30 Monitor
[» @ MELFA-Works
£ RC1
< Simulation
= rv-7FRD
B Operation Panel

&

=

e Spline file manager

==
ESESv v v v
o
g

[

Fig. 14-1 Spline New

When you open the newly created screen, the [File] tab of the ribbon is displayed. Click [File] tab of the
ribbon -> [File] group -> [import] button.

r-?_ = o RT ToolBox3 - Spline T:RCT (Simulation)
Workspace Home i Tool View Help
S o
=7 7 d & B =
Open Close Save  Sav Import Bxport | Spline File
As Manager
File Manager

i Epy
a1 -
3D Monitor . .
[ G MELFA-Works E? spline 1:RC1 (Simulation)
i # | x ¥ z Aldeq] Bldeg] C[d : 1 i
S P® Simuiation # Xtmml Y(mm] Z[mm] Aldeg] Bldeg] Cld | pathPoint# | | et current postion |
& RV-TFRD 1 0.000 0.000 0.000 0.000 0.000 0.l
E Gperation Panel 2 0.000 0.000 0.000 0.000 0.000 0. |FPrRer s
b [l Program 3 0000 0.000 0.000 0000 o0.000 o |5 PosHen 0.000, 0.000, 0.000... |+
£} spiine 4 0000 0.000 0.000 0.000 0.000 0. X[mm] £.000
[+ 5] Parameter Y[mm] 0.000
[» [C] Monitor Z[rmm] 0.000 =
[ ? Maintenance 1 Aldea] 0.000
I g Board r ) B[deq] 0.000
[ G MELFA-Works C[deg] 0.000
[ By Backup
1 0.000
[+ %% Tool
4 Fd RC2 L2 0.000
1 Offine FLG1 Left, Below, Flip
I Oy Backup 4 i » FLGZ 0,0,0,0,0,000
I ¢F Tool Position Jump... H Append ] Edit | Circular interpolation
a !RC‘S B Tolerance 100, 100
[ Offline ; . o -
! . 4 : 1028 LocusT %1 100
o poms: [ 4] s 1028 )
" 4 Too ‘ b [ | | l
i
4 N Es‘t’om_ | Current Position: | 369.980] -0.000 || 705.130[ -180.000)  0.020 -1e0.000] o.o00|  o.000
| ine
[» Uy Badwp

Fig. 14-2 Spline Import
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Click [Import], the following file selection dialog will be opened. Here, select Mxt data generated by workflow
creation and import it as spline data.

. % RTToolBox3 » 1 » RC1 » MELFA-Works v | *3 || Search Others pel

Organize « MNew folder = o+ 0 @
< Favorites 3 Marme Date modified Type Siz
B Deskiop || MXT01_01.MXT 4/17/2017 5:05 P DF File
4 Downloads

1=l Recent Places

-l Libraries
@ Documents
Az’ Music
[&=] Pictures
B videos

1M Computer

€ Netwark -4 ] »

|CSV (comma separated val. - |

Cancel

File name: | MXT01_01.MXT M

Fig. 14-3 Mxt File Select dialog box

After selecting the Mxt file, set the tolerance on the following import setting screen. After entering the
tolerance setting, click the OK button.

Import Settings

Please set the tolerance to calculate control points of
the spline curve from the point sequence data.

Tolerance: [mrm] (0.0001 - 100.0)

{The lower the value, the finer points are calculated. )

Tolerance of posture is 0[%].

[Tuse Ex-T spline.

o

Fig. 14-4 Tolerance Setting

When point sequence data of Mxt is captured as spline data as follows, spline conversion is completed.
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E? Spline 1:RC1 (Simulation)

X[mm]  Y[mm] Z[mm]  A[ded] Path Point # | 1| Get Current Position

333.674  -1.288 335.083 -83.437
362.645  0.160 335.036 -87.155
390.870  5.725 333.080 -00.007
403.897 11.723 330.668 -00.121
414.628 21.379 326.756 -89.559
424.665 31.163 322.855 -02.643
436.626 36.261 320.973 -08.822
465455 40.325 319.514 -102.829
480,257 46.996 316.451 -100.849
10 493.496 55.831 312.504 -101.649 0.000

11 515.618 73.268 305.174 -103.272 0.000 .
17 575957 @1 887 201 644 _104 440 FLG1 Right, Above, Non Flip

4 i FLG2 0,0,0,0,0,0,00

Position Jump... ” Append | Edit I Circular interpolation
B Tolerance 100, 0

Ponts: | 27|(Flesze:| 3236 [Byte]) Locus( %] | 100 | "l
4 i >

|Current Position: | 369.980 | -0.000 705.130] -180.000 |  0.020-180.000] 0.000| 0.000)

Property Value
EH Position 333.674, -1.288, 33...
333.674
-1.288
335.083
-83.437
-0.605
1.330

#
1
2
3
4
]
6
7
8
9

Fig. 14-5 Dot sequence data
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14.1. Convert the path to spline on work flow creation screen

When the version of RT ToolBox 3 is 1.30G or later, the path can be converted directly to a spline file when
executing program convert on the creation of work flow screen.With the path registered to the work flow, select
the "Convert path data to spline file" checkbox and click the [Convert Program] button.

When you click the [Convert Program] button, the spline file creation confirmation screen is displayed, then
the spline import setting screen will be launched. When you set a value on the import setting screen and click
the [OK] button, the path data is converted to a spline file, and the robot program that operates on the generated

spline file is generated.

Make Teaching Point and Path £

Make Teaching Point and

Make teaching point and path.Then reqister it to work flow.

Teach | path
Teach List Interpolation Type: Frame:
xz | x | vy | z | a | 8 | € | i | Ad
Pl 370,060 -0.000 474,130 -180.000  0.020  -180.000 0. Delete
F i 4
Teach edit l [ Get Current Position l [REg'stertonanw ] [ Move
Work Flow
After registry to work flow, click [Program convert] to convert robot program.
MNo. Command Data | Frame |C0mment [ Up I
1 Spline Pathi Default Do
Select the "Convert path data to spline file"
checkbox.
4 T »
eute Program Convert ’ Edit Comment
onvert path data to sl»line file.
:l <Back “ Finish l l Cancel ]
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Spline file creation confirmation screen

Confirmation of conversion file.

= The following spline file is generated by transforming path data.
,L& Are you sure?

#14
#15
#16

The spline file is generated as many as the
number of path registered to the work flow.

oK Cancel

v

Spline file import setting screen

Import Settings

Please set the tolerance to calculate control points of
the spline curve from the point sequence data.

Tolerance: [mm] (0.0001 - 100.0)

{The lower the value, the finer points are calculated.)
Tolerance of posture is 0[%].

[luse Ex-T Spline.

o

78



15. Calibration

Calibration is a task to correct deviation between the system composed of CAD and the actual system.
These tasks are carried out by "calibration tool". The flow of the calibration work is as follows. In addition,
only point sequence data is corrected by calibration.

Specify an MXT file (*.MXT) output from MELFA-Works and load the corresponding dot sequence data.
|

Transfer a calibration program for positional calibration to the robot controller.

|

Teach the position variables of the calibration program to the robot. .
l Positional

calibration

Load the calibration program into the tool.

Correct the positions of the dot sequence dailta based on the loaded calibration program.

Transfer a program for distortionicalibration to the robot controller.
Teach the robot such that it is inoved to the correct position in

accordance with the dot sequence. . .
| Distortion

calibration

Load the program for distortion calibration to the tool.
|
Calibrate the distortion of the dot sequence data based on the loaded
program for distortion calibration.
)
Transfer the calibrated dot sequence data to the robot controller.
|

Create a program that uses the dot sequence data on the robot.

The calibration methods can largely be divided into “positional calibration” and “distortion calibration,” and
they have the following features.

ltem Explanation

Calibrate the layout of the entire dot sequence data set.

With this method, it is possible to correct deviations due to system assembly errors
such as deviations between specified and actual robot and work station positions.
Based on position deviations between 3 points specified in the CAD software and
the corresponding actual points, the parallel and rotational component deviation in
each coordinate system is calculated, and the entire dot sequence is calibrated
accordingly.

Calibrate the specified part of the dot sequence data set.

With this method, it is possible to correct deviations due to distortion of the
Distortion | workpiece itself and hand mounting errors.

calibration | Specify the start and end of a part of the dot sequence data set for which position
deviations should be calculated. Then teach several deviating points to the robot in
order to correct the points in the specified sequence.

Positional
calibration
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15.1. Starting the Calibration Tool

After connecting RT ToolBox 3 in online or simulation mode, please select the following items from the
project tree in the workspace.

[Online](or [Simulator]) - [MELFA-Works] — [Calibration Tool]

H1
(P& 3D Monitor
&% MELFA-Works
i start
i save
i#® End
4 rRC1
Simulation
& RV-7FR-D
8 Operation Panel
| Program
Spline
1 Monitor
5% Maintenance
Z8 Board
& MELFA-Works
Eﬂ Calibration Tool
135 Backup
& Toal
4 rC2
Offline
Simulation
133 Backup
+F Toal
RC3
Offline
%5 Backup
3 Tool
EIY) MELFA-3D Vision
[ 1/0 Simulator

Fig. 15-1 Calibration Tool
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15.2. Explanation of the Calibration Tool Window

The screenshot below shows the main window of calibration tool. This window is mainly used to check dot
sequence data.

PR AL | =

RT ToolBox3 - Calibration Tool 1:RC1

Workspace Home Online Calibration 3D view View Help

Position and distortion calibration

F Open
H Save
lg Save As

File

170 setting

MXT parameter setting
Calibration

Workspace
[
3D Monitor
¥ MELFA-Works
&P Start
w Save
& End
RC1
Simulation
& RV-TFR-D
R Operation Panel
[ Program
Spline
=] Parameter
1 Monitor
@& Maintenance
28 Board
& MELFA-Warks
£ calibration Tool
3 Backup
<F Tool
RC2
Offline
Simulation
1y Backup
5 Tool
RC3
Offline
Uy Badwp
<& Tool
BT MELFA-3D Vision
@ 1/0 simulator

Ready

‘B MIXT file transfer PC-> RC

o

various
setting

Setting
B8 Calibration Tool LIRC1 X Properties

ation Tool 1:RCL

MXT file management in RC

MXT file management

Rotation of Axis Movement of Viewpoint Zoom

K 143: x: Max:
Y: Yio Dﬂ 100 ﬂ [0 ﬂ

1322

Dot sequence dat
display area

a

Py :

CAP || NUM | SCRL

b3

Fig. 15-2 Calibration Tool Window

Table 15-1 Operations in the Calibration Tool Window

Item

Explanation

Rotation of Axis

Change the rotation angles of the coordinate axes in the dot sequence data display
area by entering values directly or clicking the up/down button for each axis.

Itis also possible to change the angle by operating the mouse while clicking the
Wheel button.

Movement of

Change the amount of parallel movement of the viewpoint in the dot sequence data

Viewpoint display area by entering values directly or clicking the up/down buttons for each
axis.
It is also possible to change the amount by keeping the [Ctrl] key pressed and
clicking the Wheel button of the mouse.

Zoom Set the zoom scale of the dot sequence data display area by entering a value

directly or clicking the scale up/down button.
It is also possible to change the zoom scale by clicking the Wheel button, or keeping
the [Shift] key pressed and then clicking the Wheel button.

Point Location

Displays the specified sequence of points in red.

Display
Dot sequence data Displays the loaded dot sequence data. The point “Point Location Display” specifies
display area is displayed in red.
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15.3. Open MXT file

Select [Calibration] tab of the ribbon -> [File] group -> [Open] button specify an MXT file (*.mxt) output from
MELFA-Works and load the dot sequence data.
MXT files contain data generated when creating work flows (refer to 10.5 “Robot program conversion”)

L s>~ |SEMN-

RT ToolBox3 - Calibration Tool 1:RC1

Waorkspace Home Online Calibration 3D view View Help
Open Positig@and distortion calibration | %= MXT file transfer PC-> RC lﬂ
Il save 1/0 setting MXT file management in RC
N Various
lell save As | MXT parameter setting setting
File Calibration MXT file management Setting
Workspace Properties 1 x
01 q
30 Monitor “ calibration Tool 1:RCL
i MELFA-Works
o Start Rotation of Axis Movement of Viewpoint Zoom Point Location Display
&P Save = )
@ End X X Max: 1322
L E

Fig. 15-3 Open MXT file

15.4. Executing Calibration

When reading of the MXT file is completed, select the [Position and Distortion Calibration] button on the
[Calibration] tab of the ribbon -> Calibration group to display the position / distortion correction screen.
Calibration can be carried out by performing operations in the order displayed in the dialog box.

Position and Distortion Calibration

—Positional Calibration
Please teach to the positional calibration program(CLE.prg).

..... I ransfer ........... Read ;
| Calibration |:> Teaching E> Calioratian : E‘]?-lfl'lt?rg?ca
Prograrm Program

~Distartion Calibration
Please teach to the distortion calibration programiCL (Dot sequence number ). pral.

Wytite Read

Calibration ; Calibration |:> Execute
Prograrm E:> Teaching E:> Prograrn Calibration
to RC from RC

Undo

Clibrtion | Only Remake Close

Fig. 15-4 Position and Distortion Calibration Dialog Box

Table 15-2 Operations in the Position and Distortion Calibration Dialog Box

No. Cﬁllebt:qaggn ltem Explanation
1 [Transfer Calibration Transfers the calibration program to the selected robot
Program] button controller.
The program transferred here is the calibration program
(CLB.prg), which is stored in the same folder as the loaded dot
sequence data set.
2 Positional [Teaching] (display only) Afte_r transferring the calibr_ation program, use a teaching box
calibration or similar to perfo_rm teaghlng. _
See the detailed instruction procedure in Chapter 14.5.
3 [Read Calibration Reads the calibration program (CLB.prg) from the robot
Program] button controller after teaching.
4 [Calibrate MXT Data] Calibrates positions of dot sequence data.
button Use a calibration program (CLB.prg) uploaded from the robot
(dot sequence) controller to calibrate a dot sequence data set.
5 Di . [Write Calibration Generates a distortion calibration program (with the name CL
Istortion )
S Program to RC] button (dot sequence number).prg) and transfers it to the robot
calibration controller.
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No. C?T:Iebtrha(';l(;)n ltem Explanation
6 [Teaching] (display only) | After transferring the distortion calibration program, use a
teaching box and similar to perform teaching.
See the detailed instruction procedure in Chapter 14.6.
7 [Read Calibration Reads the distortion calibration program (CL (dot sequence
Program from RC] button | number).prg) from the robot controller after teaching.
8 [Execute Calibration] Calibrates distortion of dot sequence data.
button Use a distortion calibration program (CL (dot sequence
number).prg) uploaded from the robot controller to calibrate
positions of the dot sequence data set.
9 [Undo Calibration] button | Click the button to return the dot sequence data set to the
initial status before calibration.
10 [Only Remake] button Reconfigures a dot sequence data set with the current settings
without performing positional or distortion calibration.
Use this function to test a dot sequence data before calibration
to the robot or MELFA-Works.

15.5. How to teach the positional calibration program (CLB.prg)

Select [Transfer Calibration Program] button on “Position and Distortion Calibration” window, the program

named “CLB.prg” is transfered to the controller. This program contains the positions for calibration which is
set on the work flow creation screen.

Register the correction position in the program for positional calibration as the following procedures.

1.

2.

3.

Using the teaching box (T/B) which is connected to the controller, set “CLB.prg” program to edit mode.
Execute tool command by step in the program. Calibration is impossible unless this command is
executed.
Move the robot to each positions in this program (P**_ O, P** X, P*_Y(Each [**]is calibration data
number in MELFA-Works)). At this time, be carefull to avoid collision to peripherals.

If the positions that were moved and which were set on MELFA-Works are shifted, move the robot to the
position which is corresponds to an actual system and teach again.

Please operate the above-mentioned by all the registered position data.

PO1_Y (Calibration program sample)
before calibrationl/ \‘

PO1_Y 10 ERROR 9199 <4—— Auto operation stop line
gfter calibration 20 TOOL (50.0, 0.0, 40.0, 90.0, 0.0, 90.0)

; y 30 ' CLB 01
s | 40 MOV PO1_0 Execute step and
50 MOV PO1_X <—| set tool.
/  PO1OY 60 MOV POT_Y
before calibration _, 70 Checking the calibration
/ __,-—"‘—/ 80 'CLB 02 position.
PO{X\‘ 90 MOV P02_0
before calibration PO1 X 100 MOV P02 X

501 O 110 MOV P02_Y

after calibration after calibration

15.6. How to teach the distortion calibration program(CL(dot sequence number).prg)

Select [Write Calibration Program to RC] button on “Position and Distortion Calibration” window, the

program named “CL(dot sequence number)” is registered in the controller. This program is contained all dot
sequence positions.

Register the correction position in the program for distortion calibration as the following procedures.

1.

2.

Using the teaching box (T/B) which is connected to the controller, set “CL(dot sequence number)”
program to edit mode.

Move the robot to each positions in this program, check the position set on MELFA-Works whether shift.
At this time, move the robot noting no collision to peripherals.

If there is shift between moved position and a position set on MELFA-Works, “ '0 “ is added to move
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operation of beginning the gap and gap end position, and the position which shifts most is taught as
shown in the figure below.

Reteached dot seauence

125 MOV P122[0 Je—— *0"is added

1 26 MO\/ P1 23 to beginning the gap

Dot sequence output 1 27 MO\/ P1 24

by MELFA-Works 128 MOV P125 «——the position which
129 MOV P126 shifts most is taught

130 MOV P127
131 MOV P128[Q_Je—— " 0" is acded

to the gap end

15.7. Transferring Dot Sequence Data to Robot Controller

When all calibration is finished, transfer the dot sequence data to the controller.
Select the [Calibration] tab of the ribbon -> [MXT file management] group -> [MXT file transfer PC->RC]
button to display the Transfer Confirmation of MXT File dialog box.

Transfer Confirmation of MXT File x

|", \"|
0 May I transmit MXTO1_01.MXT to the robot controller?

["}The MXT confirmztion program is transmitted.:

o

Fig. 15-5 Transfer Confirmation of MXT File Dialog Box

Click the [OK] button in this dialog box to transfer a dot sequence data set for which calibration has been
completed to a robot controller. Also, by enabling the [The MXT confirmation program is transmitted] check
box, it is possible to create a program (with the name 0101.prg) for confirming the robot movement and
transfer it as well.

Using a program for movement confirmation will make the subsequent creation of robot programs easier.

/N CAUTION w

Check movement carefully.

MXT instructions are used in movement confirmation programs (See 15.2 “Mxt Instruction (Move
According to External Instruction))”). When using MXT instructions, the normal robot movement
instructions are not used. Instead, the robot moves via commands from external sources (files or
communication); it is thus not possible to control the speed by the override specification from
a robot controller.
In order to avoid dangerous situations, pay attention to the following points and check the robot
movement carefully.

e Always hold the TB with your finger over the stop button so operation can be stopped

whenever needed.

* Create dot sequence data at a lower speed. (See 14.9 “Movement Setting Change")

e Start up while physically separated from the robot.

e Start from a status without any workpiece.
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15.8. Managing Dot Sequence Data in Robot Controller

The amount of dot sequence

data that can be transferred to a robot controller is limited; use the MXT File

Control in Robot Controller dialog box to delete unnecessary dot sequence data within a controller.
Select [Calibration] tab of the ribbon -> [MXT file management] group -> [MXT file management in RC]
button to display the MXT File Control in Robot Controller dialog box.

MXT File Control in Robot Controller £

List Renew
Data File | size | Modified |
MXTOL_OLMXT 8320 17/04/21 09:41:48 ﬁ Dot sequence data list
//

Capacity : 104857600 [Byte]

RC-=PC Reading ] ’ Deleta l ’ Close ]
Fig. 15-6 MXT File Control in Robot Controller Dialog Box
Table 15-3 Operations in the MXT File Control in Robot Controller Dialog Box
No. ltem Explanation
1 | Dot sequence data list Displays a list of dot sequence data existing in a robot controller.
2 | [RC - PC Reading] Click this button to upload the dot sequence data set in a robot controller
button and save it in a specified folder on the personal computer.

3 | [List Renew] button Click this button to browse through the dot sequence data set in a robot
controller and refresh the contents of the dot sequence data list.

4 | [Delete] button Click this button to delete dot sequence data selected from the dot
sequence data list from the robot controller.

5 | [Close] button Click this button to finish MXT file management and close the dialog box.

15.9. Movement Setting Change

The operation setting such as the maximum speed is done in MELFA-Works work flow creation screen, but
use this screen when changing again from that state.

Select [Calibration] tab of the ribbon -> [Calibration] group -> [MXT parameter setting] button to display
Movement Setting Change screen.

When this screen is shown,

Movement Setting Change 23

~Speed of movement

Acceleration Time(sec): 0.5 | Max Speed(mm/sec):

Deceleration Time(sec): 0.5

~I/© when movement starts

Effective

Head Bit: 0 | Mask(Hex): oooo

Qutput Delay(sec): 0 | Dutput Content(Hex): 0000
~IfO ovement finishes

Head Bit: 0 | Mask(Hex): 0ooo
Output Delay(sec): 0| Qutput Content(Hex): gooo

o [ o ]

Fig. 15-7 Movement Setting Change Dialog Box

it displays the current state. Set only the changed item, and click the [OK]

button. The state of the output signal changed on the screen in Chapter 14.10 is overwritten.
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15.10.Editing Output Signal Status

The output signal of the entire dot sequence is set by MELFA-Works, but on this screen you can edit the
state of the output signal for each point. You can use this function to control the 1 / O output in detail.

Select [Calibration] tab of the ribbon -> [Calibration] group -> [I/O setting] button to display the 1/0O Output
Setting dialog box.

/O Output Setting

X

Dot ... | Head Signal | Mask({HEX) | Value(HEX) | : L S|gna| Output status list

1 10 FF 7 =

2 10 FF 7 /

3 10 FF 7

4 10 FF 7 . . .
= 10 o [Head Signal Setting Value] field
6 10 7

7 10 7

8 10 7

9 10 7 [Mask Setting Value] field

10 10 7

11 10 FF 7

17 y'd = =

-
Head S|/gn'§/ Mask: Value: “
L I o B~ = )

o [ et ]

Fig. 15-8 I/O Output Setting Dialog Box

[Value Setting Value] field

Table 15-4 Operations in the I/O Output Setting Dialog Box

No. Iltem Explanation

1 | Signal output status list The output signal status list displays the states of the output signals of all
points.

Select a point you want to modify from this list and set the output value in the
corresponding text box.

2 | [Head Signal] field Specify the head bit to be output (decimal expression).

3 | [Mask] field Specify up to 16 bits that are permitted to be output, starting from the head
bit (hexadecimal expression).

4 | [Value] field Specify the value to be output, starting from the head bit (hexadecimal
expression). Only bits for which the corresponding mask bits are turned on
are actually output.

5 | [Setting] button Sets the 1/O output settings that have been made in this dialog box.

6 | [Delete] button Deletes I/O output settings that have been made.

7 | [Cancel] button Does not set any I/O outputs; instead, closes the dialog box.

8 | [OK] button Sets I/O outputs and closes the dialog box.

15.11.Change error tolerance when calibration

When dot sequence is reconstructed with the distortion correction etc., the error margin is caused in the
process of the calculation. This screen is used to change the value (default value is 0.01mm).

Select [Calibration] tab of the ribbon -> [Setting] group -> [Variouse setting] button to display Various
Settings screen.

Various Settin

Distorted Calibration 0.01
Error Tolerance:

o

Fig. 15-9 Various Settings Dialog Box

If the value is reduced, the accuracy at the distortion calibration etc. goes up. But the distance of dot
sequence which can be corrected, shortens the accuracy or the distance of the dot sequence.
Use default vaule if there is no probrem for accuracy or the distance of dot sequence.
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16.CAD Link Programming

So far it has been finished to create dot sequence data, perform calibration and transfer programs for test
operations. This chapter explains how to construct an actual system using created data.
The CAD link function supports MELFA-BASIC IV, MELFA-BASIC V., MELFA-BASIC VIlanguage.

The following files are generated in the process of using the CAD link function.

Table 16-1 Files Output by the CAD Link Function
No File name Purpose/generation method
1 FLOW.prg “Work program”

This file contains a program converted from a work flow. Copy and
use it as a template for your own programs.

2 0101.prg “Movement confirmation program”

This file contains sample programs for actually moving a robot

using dot sequence data.

* The file name is generated automatically according to the naming
rule.

3 MXT**_** MXT “Dot sequence data (MXT data)” set

This file contains dot sequence data describing robot movement

along a workpiece. Downloading this file to a robot controller allows

a robot to smoothly trace along the edge of a workpiece.

This file is created by MELFA-Works and calibrated by the

calibration tool.

* The file name is generated automatically. After calibration is
completed, change the name as necessary and use the file.

4 CLB.prg "Calibration program”

This file contains a robot program used in calibration. Executing this
program allows teaching calibration points and calculating
calibration values based on the results of teaching.

This program is created by MELFA-Works and
downloaded/uploaded by the calibration tool to/from a robot. The
calibration tool uses the calibration program in the current folder as
the source of dot sequence data.

* The file name is fixed.

5 MXT**_** cal “Dot sequence data before calibration”

This file contains dot sequence data before calibration.
* The file name is the same as for the dot sequence data set above,
but the extension is "*.cal."

6 CLB. cal “Calibration program before teaching”

This file contains a calibration program before teaching.
* The file name is fixed.
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16.1. Verifying Movement Confirmation Program

The movement confirmation program is structured as follows.

1 'MXT Sample Program (MXT01 01.MXT)
Comment line

2 Tool (+0.00,+0.00,+231.00,+0.00,+0.00,+0.00)
Set installed tool data.
The tool data is calculated from the hand used when dot sequence data is output from
MELFA-Works and set as the default value. This is required when creating an operational
program as well.

3 Close #1
Close file #1 before loading a dot sequence data set.
If the file is left open after the previous processing, an error occurs in the Open instruction in
line 4. For this reason, it is typical practice to include a Close instruction before the Open
instruction in order to prevent unnecessary errors.

4 Open "MXT:MXT01_01.MXT"As #1
Open the dot sequence file as file #1.

5 Mov P_Mxt

Move to the beginning of the currently opened dot sequence data set.

At the Mxt instruction on line 6, the robot moves according to the dot sequence data set; an
error may occur if the current position and the head position are different. For this reason, the
robot is moved to the position indicated by the first element in the dot sequence data set in
advance.

6 Mxt 1,0
Move the robot according to dot sequence data of file #1.
A detailed explanation of using the Mxt instruction is found in “15.2 Mxt Instruction (Move
According to External Instruction).”

7 Close #1
Close file #1.

8 HIt
Stop the program.

9 End
End of the program.

* The speed with which the Mxt instruction is executed cannot be controlled by the override
specification of a controller; exercise caution when checking movement.

As can be seen with the example program for movement confirmation, a program is created in the
following sequence to move a robot on dot sequence.

(1) Setatool.

(2) Open dot sequence data.

(3) Move to the beginning of the dot sequence data set.

(4) Move through the dot sequence data set using the Mxt instruction.
This sequence is the same even when there are multiple dot sequence data sets to be traced.
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16.2. Mxt Instruction (Move According to External Instruction)

With the Mxt instruction, data can be acquired not only from a file but also via Ethernet communication.
In this section, it is explained how to acquire data from a file.

[Function]
Move a robot directly by acquiring absolute position data from a file in each control sample interval. The
file is specified by the Open instruction.

[Format]
Mxt <file number>, <instructed position data type>[, <filter time constant>]

[Terminology]
<File number>

<Instructed position data type>

<Filter time constant>

Specify a number in the range from 1 to 8; this value must match a file
number assigned with the Open command.
If the file specified to be loaded has not been opened with the Open
command, an error occurs and a robot does not move.
Specify the type of position data commanded from the personal
computer.
Either XYZ or joint coordinate position data can be specified.

0: XYZ coordinate data

1: Joint coordinate data
Specify a filter time constant (msec). If 0 is specified, no filtering is
applied (0 is set by default if the specification is omitted). Apply filtering
to position data to create dampened instruction values and output to
the servo.

<File name> Specify the name of the position data file loaded with the Mxt
instruction.
[Example]
1 Open "MXT:SAMPLE.MXT" As #1 ' Open the SAMPLE.MXT file.
2 Mov P1 ' Move to P1.
3 Mxt1,0 ' Move according to the real-time external control.
4 Close #1 ' Close the file.
5 HIt

[Explanation]
By executing the Mxt instruction, it is possible to acquire position commands for movement
control from the MXT file (format is explained later) specified by an Open instruction.

In each movement control sample interval, one position command is acquired and the robot is

moved accordingly.

Operation of the Mxt instruction

(1) When this instruction is executed with the controller, data is loaded sequentially from the
MXT file and the robot moves to the specified position.

(2) When all data in the MXT file is loaded, the Mxt instruction is completed.

(3) If the movement is stopped via the operating panel or external input, the Mxt instruction is
paused and remains in the paused status until it is resumed.

[Format of dot sequence data (reference)]

The file specified as the source of position data must be a comma-separated text format file.

If an apostrophe () is placed at the beginning of a line, the line is regarded as a comment line.
The format is as shown below ([1] or [2]).

[1] XYZ data format

[2] Joint data format

1,<X>,<Y>,<Z><A><B><C><L1><L2><FL1><FL2>,
<Presence of output 1/0>,<head bit number>,
<Hexadecimal mask pattern 0000 to ffff>,<output data>
2,<J1>,<J2>,<J3>,<J4>,<35>,<J6>,<J7>,<J8>,
<Presence of output 1/0>,<head bit number>,
<Hexadecimal mask pattern 0000 to ffff>,<output data>

The units are; XYZ component = mm, angle data = radian.
Specify either XYZ or joint data format (cannot be changed in the middle).
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16.3. P_Mxt Variable

[Function]
Load the position data of the starting point from the currently opened file. Note that this file must be a
position data file that meets the requirements for being used by the real-time external control function (Mxt
instruction). If a file has not been opened, all position data points are automatically assumed to be equal to
the P_Zero variable (all axes at positioned at 0).

[Format]
[<Position variable>=P_Mxt

[Terminology]

<Position variable> Specify a position variable that assigns loaded position data.
[Example]
1 Open "MXT:SAMPLE.MXT" As #1 " Open the position data file.
2 Mov P_Mxt ' Move to the starting point of the file.
3 Mxt1,0 ' Move according to the real-time external control.
4 Close #1

[Explanation]

(1) Load the position variable for the starting point from the position data file of the real-time external control
function (Mxt instruction).

(2) If the position data file of the real-time external control function (Mxt instruction) has not been opened,
all position data points are automatically assumed to be equal to the P_Zero variable (all axes at
positioned at 0).

(3) If a position data file meeting the requirements for being used by the real-time external control function
is not used or there is no dot sequence data, the following error occurs when executing the Open
instruction. The P_Mxt variable assumes that all position data points are equal to the P_Zero variable
(all axes at positioned at 0).

Error number Cause of error occurrence and countermeasure

Error message Cannot read MXT position file

(Cannot load MXT position file that can be used by the Mxt
instruction.)

Cause lllegal MXT position file

(Not a position data file that can be used by the Mxt instruction.)
Countermeasure | Correct MXT position file

(Specify a position data file that can be used by the Mxt
instruction.)

L7850

If the argument is set wrongly such as P_Mxt(1), an abnormal argument error occurs.
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16.4. Precautions

(1) If the Mxt instruction is stopped in the middle, the robot maintains the position it had when the instruction
was stopped. Due to this, the on status of the output signal is also maintained; the robot continues
processing although it is stopped. In this case, turn the output signal off using the following method.

e Execute robot programs that have a signal initialization routine.

* Create an ALWAYS program and initialize (reset) the signal when the robot stops unexpectedly
due to an error or robot stop, etc. See the instruction manual for that robot unit for more
information on the ALWAYS program.

* Turn the signal off manually from the teaching box.

(2) The Mxt instruction moves the robot by loading dot sequence data. Since dot sequence data contains
acceleration/deceleration information as well, if the robot is moving at high speed via the Mxt instruction,
an error occurs and the robot may not be able to continue movement. For this reason, if the instruction
is stopped in the middle, the safest way to continue is to evacuate the robot manually and operate it
from the start.

(3) The Mxt instruction does not use interpolation by a robot controller but operates purely based on the
information in dot sequence data. The speed therefore cannot be controlled via the override on the
operating panel so use caution such as stopping immediately in case of unexpected movements.

(4) The Mxt instruction operates by acquiring posture data sequentially, but it may not be able to follow the

robot movement perfectly; it may turn slightly inward depending on the robot speed and the curvature of
a curve. Generally, this error tends to occur at higher speed or higher curvature.
(5) Robot controllers of system version K7 and later support the CAD link functions. (CRn-500)

(6) Extension memory can be used since Version K8 of robot controller. (CRn-500)

(7) Extension memory can be used since Version P7 of robot controller. (CRnD-700)
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