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€ vAnDATORY

e This manual explains teaching, playback, editing operations of jobs and
files, operation management of MotoSim EG. Read this manual carefully
and be sure to understand its contents before operation.

* General items related to safety are listed in instruction manuals sup-
plied with the manipulator. To ensure correct and safe operation, care-
fully read the instructions on safety before reading this manual.

/1. CAUTION

* Some drawings in this manual are shown with the protective covers or
shields removed for clarity. Be sure all covers and shields-are replaced
before operating this product.

* The drawings and photos in this manual are representative examples
and differences may exist between them and the“delivered product.

* YASKAWA may modify this model without‘notice when necessary due to
product improvements, modifications;or changes in specifications. If
such modification is made, thexmanual number will also be revised.

¢ If your copy of the manualis damaged or lost, contact a YASKAWA rep-
resentative to order a new copy. The representatives are listed on the
back cover. Be sure to tell the representative the manual number listed
on the front cover.

* YASKAWA is not responsible for incidents arising from unauthorized
modification of its products. Unauthorized modification voids your prod-
uct’s warranty.

» Software described in this manual is supplied against licensee only,
with permission to use or copy under the conditions stated in the
license. No part of this manual may be copied or reproduced in any
form without written consent of YASKAWA.
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Notes for Safe Operation

Before using this product, read this manual and all the other related documents carefully to
ensure knowledge about the product and safety, including all the cautions.

In this manual, the Notes for Safe Operation are classified as “WARNING”, “CAUTION”,
“‘“MANDATORY”, or "PROHIBITED”.

Indicates a potentially hazardous situation which, if not avoided,

A WARN | N G could result in death or serious injury to personnel.

Indicates a potentially hazardous situation which, if not avoided,

A CAUTION could result in minor or moderate injury to personnel and dam-

age to equipment. It may also be used to alert against unsafe
practices.

0 MAN DATO RY ﬁ(levgz?/:gt.)e sure to follow explicitly the items listed under this

® PROH|B|TED Must never be performed.

Even items described as “CAUTION” may result in a,sefious accident in some situations. At
any rate, be sure to follow these important itemsy

et % e

= To ensure safe and effigient operation at all times, be sure to follow all instructions, even if
not designated as ‘CAJTON" and “WARNING”.

U W) )\
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Notation for Menus and Buttons
Descriptions of the programming pendant, buttons, and displays are shown as follows:

Item Manual Designation

The menus displayed on screen are denoted with {}.

Menu ex. {TOOL}.

The buttons, check boxes, radio buttons displayed on
Button screen are denoted with [ ].
ex. [Close]; [Sync] check box; [Fast] radio button.

Description of the Operation Procedure
In the explanation of the operation procedure, the expression "Select ¢« « » " means the follow-
ing operations:
» To move the cursor to the object item and left-click on it with the mouse.
* To pick out the object item by the tab key and press the Enter key.
(In case of selecting a menu, use arrow keys instead of the tab key to pick Out the object
item, then press the Enter key.)

Registered Trademark

In this manual, names of companies, ‘corporations, or products are trademarks, registered
trademarks, or bland names for ea¢h’'company or corporation. The indications of (R) and TM
are omitted.
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1.1 Overview of MotoSim EG

1 Introduction

1.1 Overview of MotoSim EG

MotoSim EG is a software which has been developed as an offline teaching system for
YASKAWA industrial robot MOTOMAN series.

MotoSim EG reduces teaching time requiring an actual robot, supports improvement of pro-
ductivity and insures operator’s safety by enabling robot teaching on a personal computer.
MotoSim EG is an application software for MS-Windows having excellent operability and
many advantages such as running multiple applications at once.

1.2 Environment Required for MotoSim_EG

To run MotoSim EG, the following hardware and software“are yequired:

oS Microsoft Windows 2000 Service Pack 4 or Iatér
Windows XP'Service Pack 2 or later 7
Memory 128dVB or more
Hardware Disk 500:MB or more
Monitof Supported by MS-Windows
(256 colors or more)
Used under single user environment.
Hardware Key For details, refer to " 1.3 Hardware Key " in the following
section.

*1  MS-Windows 2000 or MS-WindowsXP are registered trademarks of Microsoft Corpora-
tion, USA.
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1.3 Hardware Key

1.3 Hardware Key

For proper operation, install the provided hardware key to the personal computer before using
this software.

Perform <Checking the computing environment> and <Installing the driver> explained below
before connecting the key to the personal computer. Connect the key to the USB port after
completing those procedures.

<Checking the computing environment>

Multi-connection of USB type key is not available for one USB port because of hardware
structure. Therefore, only one key can be connected to one USB port. When installing multi-
ple software with USB keys into one personal computer, use a personal computer which pro-
vides at least the same numbers of USB ports as the number of software to be installed.

<Installing the driver>

AT
@ Be sure to install the driver with the key detached frem"the‘personal computer.
L J

20 o) & M

For Windows 2000/XP/Vista environment:
» Execute "\SentinelDriver\SentinelsSystem/Driver Installer 7.4.0.EXE" of the installation
CD-ROM.
* Refer to "\SentinelDrive\Manualius\ReadMe.pdf" for the installation procedure.
For Windows NT4.0 environment:
» Execute "\SentinelDriver\SSD5411\SSD5411-32bit.exe" of the installation CD-ROM.

» Refer to "\SentinelDriver\SSD5411\Manual\us\ReadMe.pdf" for the installation procedure.

» The necessary drivers must be install for Windows NT4.0/2000/XP/Vista environment.
2 . When installing the driver under Windows NT4.0/2000/XP/Vista environment, be sure to
- login in administrator mode in order to add files to system folder and input information in
registry.
« If a key is connected to the personal computer before installing the driver, Windows wiz-
ard ([Add New Hardware] Wizard) starts up. In this case, press [cancel], and remove the
key from the personal computer and then install the driver.

Refer to " 13.4 Frequently-Asked Questions " for other countermeasures concerning hard-
ware key.
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1.4 Installing MotoSim EG

1.4 |Installing MotoSim EG

1. Turn ON the power of the computer and monitor to start up Windows.

* Be sure to login in administrator mode when installing the MotoSim EG in Windows
@ 2000/XP, or else the system related DLL files in Windows might not be updated.

* It is necessary to install Windows 2000 Service Pack 4 and Windows Installer 3.1 for

Microsoft Windows 2000.

2. Insert the installation CD-ROM into the CD-ROM drive.

3. Click the [Start] button in the task bar and point to {Settings}. Click {Control Panel}, and
select the {Add/Remove Programs}.

4. Click the [Install] button. Follow the on-screen instructions to run “MotoSimEG\setup.exe”
from the CD-ROM drive.

5. The installation program starts running. Follow the on-screen instructions.

6. When the setup is completed, {MotoSim EG} is registered underthe {MotoSim EG}
folder that appears by clicking the [Start] button in the task barand selecting {Program}

and then {Motoman}.

7. Connect the hardware key to the printer port.
For details, refer to " 1.3 Hardware Key ".inthis chapter.

1.5 Definition of.Terms

Cell (*.cel)

A file in which MotoSim EG simulation environmental data are
recorded.

Folder information to store the operation contents, model file
information such as robots, workpieces or tools, data of opera-
tional environment layout, etc. is recorded.

Model file (*.mdl)

A file in which geometric data of robots, workpieces or tools are
recorded.

Parameter data, tool data

Information necessary to run a simulation.
It is preferable to use the actual robot data. However, if unavail-
able, the default data provided by MotoSim EG may be used.

Parent model

Each model requires a coordinate that refers to something in the
layout. Model to which the coordinate of a model refers to is
called "parent model".

The most basic reference model in the MotoSim EG is "world".
Normally, world becomes parent for workpiece models or robot
models.

However, since tool models or positioners move along with exter-
nal axis or robot axes, they refer to different parent models than
fixed model. Since tool models must move with the robot, the
robot model flange is normally set as the parent model of the tool
model.
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1.6 Folder Configuration

1.6 Folder Configuration

E‘MotoSim EG
_ I_Q_| CELLS

("] pevice

— (] moDELS .
— (] rRoBOTS “

— [ Fst00
— [ ox{oo
=2 (] NX100

— ("] xre
— ("] mRe
— (] MRc2
— ("] ERC

N

YN

— (] coLor

Simulation environment used for TEST
cell is constructed in this directory.

Stores model files of floor,
/_ tool or workpiece, etc.

Stores parameters, tool data,

— El HPe K jobs for robot.

Stores parameters and conveyor model
files required to operate conveyor.

— ﬁ EXAMPLE & |Stores sample cell files.

Stores basic model files such.as BOX
and PIPE models of partst

Stores files related to robot model by
controllertypes.

Stores parameters, files by robot
model series related to the FS100.

Stores parameters, files by robot
model series related to the DX100.

Stores parameters, files by robot
model series related to the NX100.

Stores parameters, files by robot
model series related to the XRC.

Stores parameters, files by robot
model series related to the MRC.

Stores parameters, files by robot
model series related to the MRC2.

Stores parameters, files by robot
model series related to the ERC.

Stores robot model files of robots in
different colors.

Files required to operate MotoSim EG
such as execution files, etc.

The above diagram is based on the assumption that the cell "TEST" is the file in which the
simulation environmental data is stored, and that there is a robot named "HP&".
The model files other than the robot model files are stored in the folder "TEST\MODELS".

TiZ#ah20)\87QQ:2823408167
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2.1 Overview

2 MotoSim EG Quick Tour

This chapter describes the basic operation of MotoSim EG by giving practical examples to first
time users of this system.

Read this chapter thoroughly in order to quickly take advantage of the excellent operability
and various functions of MotoSim EG.

2.1 Overview

This chapter describes the procedures from cell construction to job creation. An arc welding
application is used as an example to illustrate the creation of workpieces for fillet-welding and
a welding torch for tool, and then to teach a welding path.

The following sections aim to create a robot, a workpiece and a stand like the ones prepared
in "Arc_samp_NX" sample cell shown in the figure below. \&
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2.2 Cell Construction

2.2 Cell Construction

1. Click on [START] in the task bar menu, then click {PROGRAM} - {Motoman} - {Moto-
Sim EG} - {MotoSim EG} to run MotoSim EG.

2. When the main window appears, select {New Cel Project...} in the {File} menu.

=10 ]

}_| E.|E.|l|="| EEEEEE|EE
1) e e e e o

Ctr+Q

Print Setup.. \

1 Arc_Samp_NX_hsf.cel

2 frc_Samp.cel

3 C¥Program Files¥. ¥Ex _ocel
4 Spot_wk.cel

5 C¥Program Files¥ ¥EX S2cel

Select here

6 C¥Program Files¥. ¥5T1-1.cel
7 PaintDemo?Z cel

8 Ex_xvZcel

9 C¥Program Files¥. ¥5t1-2.cel
0 TwinDrive.cel

Exit

S

, enter any cell name: a folder where cells,
ata, etc. are stored can also be set. (The new folder
name is the same me.) In this example, the "CelTest" cell is created in
the "CELLS! ﬁ t e "MotoS|mEg\CeIIs" folder.

Enter "CelT the File name edit box and click the [OK] button.

3. When the New Cel dialog b
parameter data, mode

New Cel 2| x|
Look in: | < Cells - « @ e E-

File name; || Open I
Filez of twpe: II:EI File[* cel] j Cancel |
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2.2 Cell Construction

4.

5.

The new cell with only a floor model appears.
Register a robot in the cell by selecting {Robot} then {Add Robot...}.

=10 |

G i
Fd Fi Edit  Scree t Device Model Tool DisplayTool Setting  Wiew window Help = x|

Dls(a] 7 1« T || |s5] @] 1509 /6] o[t |at] ] o i 1 ¢
|HPG Bantiallr {(ﬂl@lﬂ’.‘lhﬂ Aa| 70| H] ﬁ”
PlayBack \

13
»
Data Settine  * Select here. El
13
»
3

Trace
Beach Wiew
Cube Area View

In file selection screen, select the folder where the robot parameter data, tool data, etc.
are stored: select "Hp6-a00-MDL" folder from "\ROBOTS\NX100\HP-Family" folders.
Verify that "All.prm" is listed in the file name list box of the "Hp6-a00-MDL" folder; select
the "All.prm" parameter file and click the [Open] button.

ppen 21|
Lack jr: | ‘3 HPE-A00-MDL =l & & ek E-
ID2008-C0; L1 os00e-60 [ aLL prm
D250B-40 [C152508-80
D250E-60 [Z155008-40 N \ . O, .
DS00B-A0 [Z1T20008-40 _Ve”fy this file is
DS00E-A1 [C1T50008-A0 if-the folder.
DS00B-46 [Z1T50008-41
P % a
File name: Iall_prm a2\ &3 DOpen I
A 2PN § -
Files of tpe: |N><1 0 Pararmgter pm] j Cancsl |
ot A P 4

Specifying-the jparameter file displays the “Install Robot” dialog box as shown below.
Enter‘anhy’rabot name in the Robot Name input box. (Here in this example, "HP6" is
entered’)

Since the robot model is usually in the same folder where its corresponding parameter
file is stored, the robot model selection is automatically made with its name displayed
in the Robot Name input box when the parameter file is specified.

However, if the MotoSim EG folder composition has been changed or the robot model
file has been deleted, the robot model file is not selected automatically. In this case,
click the [Model] button to open the File Selecting Screen, then select the robot model:
in this example here, "HP6-a00-MDL.mdl" file is selected. Verify that data for all the
items is entered and click the [OK] button to complete robot registration.

Install Robot |
Directry: |G:¥Program FiIes¥Motomanw¥ Enter the robot name.

Robot
Robot MName: IHPS-P.DD—MDL *

File Mame:

Model..

Select robot model with this
button if the robot model file
is not selected automatically.

|O:¥ Program Files¥Motoman¥MotoSimEG¥Cells¥test¥HPS: ‘

Canee! _|
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2.2 Cell Construction

7. When the robot registration has been completed normally, the robot model appears in
the cell screen as shown in the figure below.

' ~
ed asifitis sankin
ional origin and the floor

However, as shown in the following figure, the robot ma
the floor. This is because the offset value of the ro
center coordinate has been set to 0 (initial v iS case, correct the robot posi-
tion by following steps 8 and 9, or copy bot parameter with correct offset
values to the robot model storlng f xample here, "CelTest\Hp6" folder).

el
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2.2 Cell Construction

8. Click the button in the tool bar to display the Cad Tree selection box.
Select “HP6” and click on [Pos] button.

1 Cad Tree warld El

Eile Edit Attribute
Addl Pos_|[See =]t |[00 = Clese |

t'; HF‘E—F'.IZIEI
=% HPE-A00rm
=% HPE-A00_link1
=" HPE-A00_link2
=-§ HPE-A00_link3
=% HPE-A00_link4
- HPE-A00_LK4_LABEL
=% HPE-A00_linkS
- B HPF- AN likkf ll

9. In the Position dialog box below, the robot model can be move any arbitrary place.
In the case of HPG, the height from the floor to the robot oF origin is 450 mm,

%,_17'

@ The height from the floor to the robot opera ere the height is 450 mm) can be

enter "450" for "Z" and click the [OK] button.

2 obtained by measuring the distance b oor and the robot bottom by clicking the

details of measuring tool ist of Manipulator Models and Offset Values Sup-
ported by MotoSrm robot offset values.

. button or selecting {Screa re} {Distance}. Referto" 5.2 Toolbar " for the

N
, ..‘y Position HPA-A00 |
v\ = : o) ][ 0K Distance between floor
mm I'ﬂITI mm
| ! | DUDU_| [ &0 ij — and robot bottom face.
R=[deq] Ryldeq] Riz[deqg) _|
000~ 0.00 = 0.00 =
| ol ol -
Step: I‘ID I Operatiorn: If-\bsolute vI — |
— Teacher Pick
Gato I [~ Pose ’7|_ Enable Settings> |
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2.3 Creation of Models

2.3 Creation of Models

This section explains how to create workpiece models and tool models using the CAD func-

tions.

2.3.1 Creating a Workpiece and a Workpiece Stand

Follow the flowchart below to create a workpiece and its stand.

Start

v

Create workpiece stand model
file in Cad Tree.

v

Add BOX model in file data
editing dialog box.

v

Setdnodelssize and position
in-BOX Edit dialog box.

.

Create workpiece model file
in Cad Tree.

v

Add parts in the file data
editing dialog box.

v

Set sizes and positions of
parts in BOX Edit dialog box.

v

End

TiSEEE)87QQ: 2823408167
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2.3 Creation of Models

1.

The dimensions of the workpiece model and workpiece stand model are shown in the

following figure:

600
600
=
400
Workpiece Stand Model
‘ 500
P
200
=
200
oo
|
e

\Workpiece Model

Units: mm

2. Click on butten or select {CAD Tree} in the {Tool} menu to display the Cad Tree.

3. When the Cad Tree appears, select "world" from the model tree; select {New Model} in
the {File} menu, or click the [Add] button.

Click this button.

File Edit Attribute

Pos |[See = oo =] Clese |

{ B HPE-ADDrm
: =% HPE-A00_link1
=% HPE-A00_link?
=-"§ HPE-A00_link3
=% HPE-A0D_link4
El-% HP6-AO0_LK4_LAEEL

||

= To create a new model in the model selection screen, verify that the cursor is pointed to
"world" so that it will be the parent model.

TiSEEE)87QQ: 2823408167
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2.3 Creation of Models

4. Enter "DAI" (a word for “stand” in Japanese) in the Add Model Dialog box and click the

[OK] button.

Add Model Dialog

Mame |DF'|]]

File Hame

]

[ Dummy Model

|

Cancel |

A confirmation dialog box appears, to create the new model: click on [OK].

Create Mew File

A\

F:\Program Files\MotomaniMotoSimEsCells) TestimodelsiDal,mdl

Zancel |

x|

v

5. The "DAI" model appears in the Cad Tree: point theursorto "DAI" and double-click it.

1 Cad Tree world

"DAI" is added here.

S

HPE-A00_link1
% HPE-AD0_link2
=% HPE-A00_linka
E--% HPE-A00_link4
- HPE-AO0LK4_LABEL

L 8 HPB-ADD Y-mark?

6. The file data editing dialog box appears: select “BOX” from the "Add Parts" combo box,

and click [Add].

’rﬂdd Partz

- Add I

Click this button.

Edit I
Delete I

Move Ore
ClipBoard...

Cloze
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2.3 Creation of Models

7. The BOX Edit dialog box appears: input the dimensions of the workpiece stand.

BOH Edit
Wit th O rm md Depth{DMmm? Height{Hi{imm}

ja00.0 E j600.0 E j600.0] H
Himm) Y lmm) Zimm)

joo E jod E joo EI
Ruides) Ruidee) Rzidee)

joo E joo E joo H

’rTeacher

J i e

Caolor ..
K

Cancel

Hil

@

When a part is added with the [Add] button, the parts editing dialog box appears automati-
cally. However, to reedit a part that has already been added, use the [Edit] button to dis-
play the part editing dialog box after selecting the subject part name.

Select 400 for width, 600 for depth and 600 for height by using the spin button E at
the side of the edit box or by entering the values diregtly., Theincremental values of
the spin box can be changed from 0.1 to 100 in thefincremental value list box. Select
desired colors, and check if the stand is displayed properly.
When satisfied, click the [OK] button.té return to the file data editing box. Click the
[Close] button in the file data editing-dialog box to complete the creation of workpiece

stand model.

8. The workpiece stand model is located at the center of the floor under the current condi-
tions: therefare, click.the [Pos] button in the Cad Tree to display the position dialog box,
and input 1000 for X, 0 for Y and 300 for Z to modify the model location.

=|

= Cloze

= I

. =% HPE-ADOm
; =% HPE-A00_link1
=% HP6-A00_link2
=% HPE-A00_link3
El-%§ HPE-A00_linkd
=5 HPE-ADD_LK4_LABEL
L HPE-ADD Y-marks

x|
Pozition DAl ﬂ
= o) V) Zirm) | oK
- 000 D0 | Qoo | 300.000 r
=] - - Cancel
D Ryfea T Ryldes) T Ralkg) "
| 00— | no0- | 00 -
=l = =l
tep: |1D v[ DperatinnrlAbsolute vI — |
Teacher Pick
LI ﬂl [ Poze ’7|_ Enable m
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2.3 Creation of Models

9. To create a workpiece, set "DAI" as the parent model by pointing the cursor to "DAI" in
the Cad Tree. Create a new model named "WORK" as shown in the figures below.

i Gad Tree DAL x|

File  Edit Attribute

nddl Pos ||See =l o j e

=% HFE-A00
" HF6-ADrm

-5 HPE-ADDlink1 e =
=5 HPE-ADD link2 :
5§ HPE-ADD linka P Mame [iDAK
=% HPE-A00 link4 File Mame ———————————— A2 |
- HPE-ADD_LK4 L ABEL (_Il Z |
& HPE-ADD Y-mark2 [ I Dummy Model

i Gad Tree world x|
File  Edit  Attribute

fidd l Pos ”See vl

E)\ world -
E‘% DAl
i1=14

% HPE-ADD )
© B HPE-A00rm
: =% HPE-A00_link1 ) 1
=% HPE-A00.link2 i
=% HPE-ADD_link2
=% HPE-A0_link4
- HP6-A0 kAL REEL 7 |

10. Display the BOX Edit dialog bex-by.selecting "BOX" from the "Add Parts" combo box in
the file data editing dialogibox; then click [Add].

]
i th U Depth{C {mms Height (H} mm}

o (=] w0 [=) o0 [

=mm) Yimma Zimm)
o] E [00 a [00 E
Facldee) Ry ldeg) Rzideg)

o= I o I C—

Step |1|:| vI Ciolor... |
Teacher ———
’V&I I~ POSE Cancel |

11. Set the workpiece size and position as shown in the table below in the BOX Edit dialog
box: this model will be the bottom part of the fillet-welding workpiece.

Width (W) 200 Depth (D) 500 Height (H) 30
X (mm) 0 Y (mm) 0 Z (mm) 0
Rx (degree) 0 Ry (degree) 0 Rz (degree) 0

271297
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2.3 Creation of Models

12. The model is currently displayed in the center of DAl model: to modify its position, first
close the BOX Edit dialog box by clicking [OK] and the file data editing dialog box by
clicking [Close]; after closing those dialog boxes, click the [Pos] button in Cad Tree to
display the Position dialog box, and enter 0 for X, 0 for Y, and 315 for Z to display
WORK model on top of DAl model.

13.

14.

Place WORK
model on top of
DAl model.

Create the upper part of the workpiece: the upper workpiece is,composed of a second
BOX part. Double-click "WORK" in Cad Tree to call up the file data editing dialog box,
and add another BOX model (note that this . opération should not be done by clicking

the [Add] button in the Cad Tree).

Set the workpiece size and position as shown in the table below in the BOX Edit dialog
box.

Width, (W) 25 Depth (D) 500 Height (H) 200

X (mm) 0 Y (mm) 0 Z (mm) 115

Rx (degree) 0 Ry (degree) 0 Rz (degree) 0

TiSEEE)87QQ: 2823408167
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2.3 Creation of Models

15. Check if the workpiece model has been created according to the dimensions specified
in the step 1.
If the model has different dimensions or to change the color of the model, proceed to
the step 16 and 17 to make modifications.

16. Display the BOX Edit dialog box by pointing the cursor to BOX model to be edited
among the models added to the Cad Tree, then double-click it.

17. Reedit the workpiece size, etc. in the BOX Edit dialog box. To modify the color of the
model, click on the [Color...] button.
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2.3 Creation of Models

2.3.2 Editing Tool Data

This section explains on how to edit the tool data. The tool to be created is a torch for arc-
welding. The tool dimensions are: 0 mm for X, 0 mm for Y, and 395 mm for Z.

1. Select {Robot} - {Data Setting} - {Tool data...}.

z MotaSimEG - [Are_Samp_MNH hefcel]

F2 File Edit Screen Bobot  Device  Model Tool DisplayTool Setting  Wiew  Window F

Dls|E 2| (S50 | Sl=8]E s(E)w] &[] <
IHPﬁ_th Caontraller 3 (ﬁl@lfﬁl-ﬁﬂl ﬂl ﬁl@lﬁl _| _|

FlawBack k

Data Setting Tool Data..

Trace ¥ Tool Property..
Reach Wiew k
Cube frea Wiewm F

Set User Frame..
Caloulate User Frame..

Bobat Galibration...

2. The TOOL Editor dialog box appears=select the tool number to be edited from the
combo box, and set each-€oordinate value. In this example, the values should be set
as follows since theytoolkemndcurves by “Ry = -35” relative to the flange axis.

Séléct the tool number .
to be edited. Current Tool

Mo |T00|=U j Step:l1D J

R[oon = Axfoom =

4

v oo = Hyl -35.000

7 v Pick Enable
=]

|395000 —' Rz [0.000

/

More »» |

30/297

Ti5#5RD#)87QQ:2823408167



2.3 Creation of Models

2.3.3 Adding a Tool Model

There are two ways to add a tool model:

(1) Read a tool model in the HSF format (*.hsf).

(2) Create a tool model with the CAD function of MotoSim EG.

In method (1), an HSF format model is used; this is explained in " Reading the HSF Format
Model " later on. First, as a reference, method (2) explains the creation of a tool model with

the MotoSim EG CAD function.

B Creating and Adding a Tool Model with the CAD Function

Follow the flowchart below to create a tool model.

[ Start

Create a tool model file in
Cad Tree.

P
4

Add parts in the file data
editing dialog box.

Set parts'size and layout in
BOX Edit dialog box.

A 4

Click on [Close] button in
the file data editing dialog
box after verification.

PartA

Part C

Part D

ENC

TiSEE#U)E7QQ: 2823408167
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2.3 Creation of Models

1.

Display the Cad Tree to create a new model names "TOOL". In this case, point the
cursor to "HP6_flange" and create a new model so that the parent model of the tool

model is the flange of the robot.

i Gad Tree HPG flanee

File Edit Attribute

= e cn_:ii

Xl|| Select "HP6_flange"
and click on [Add].

=" HPE_linkd

Add I Pos ||See

[EE 40EE flaree
g HPE_top

- MOTOWELD S350

% cavic

- HPE_LK4_LABEL
B HPE_links
=% HPE_link6 J

ad Tree world =

File Edit Attribute
Add | Pos |[See o | =
=% HP6_link5 |
- % HFS_links
=% HPE flange

Add Model Dialog x|

Name  |TOOL 0K
"Tﬁm— Gancel

[~ Dummy Maodel

-2 MOTOWELD_S350
- SAKUG

% SAKUS =

EoRr Y VIR - AR S

If the parent model is not,set,earrectly, change the parent model by selecting

{Attribute} - {Parent,Ghange}‘as shown

i Gad Tree TOOL x|

Eile  Edit | Attribute

Add | Po 100 = Close
= Parent Move =1 —I
Edit File Data 6_linkS ;I
Lavaout I HPE_linkd
ChaneefilePath % HPG flanee
Property..

& MOTOWELD. 5350

in the following figure.

Select the parent model
in this dialog box.

I

1 Selecting Object 5'
S——r— e g I
i HPE_Y-mark1 d
HPE_MOTOMANT
- HPE_linkG
- P link
[=1- HPfi flanee
.. TooL
- HPE_tcp
L MOTOWELD_S350
L SAEUG
. SAKUS hd|

TiSEEE)87QQ: 2823408167

32/297



2.3 Creation of Models

2. The dimensions of the tool model are shown in the following figure:

170

« 150 R
70
A X
80 \b
z
A
20 T
145
35°
X

Units: mm

3. Double-click "TOQOL"in'the €ad Tree to display the file data editing dialog box, and add
parts in the filer data‘editing dialog box.
The tool modeéliis'composed of two BOX models and two CYLINDER models. Assume
these four parts as parts A, B, C and D, respectively: edit parts A and B in the BOX edit
dialog box and parts C and D in the CYLINDER Edit dialog box.

The following tables show the size and layout of each parts A, B, C and D.

- Part A (BOX)

Width (W) 70 Depth (D) 70 Height (H) 80

X (mm) 0 Y (mm) 0 Z (mm) 40

Rx (degree) 0 Ry (degree) 0 Rz (degree) 0
* Part B (BOX)

Width (W) 150 Depth (D) 70 Height (H) 20

X (mm) 40 Y (mm) 0 Z (mm) 90

Rx (degree) 0 Ry (degree) 0 Rz (degree) 0

TiE#5E2)vE7QQ:2823408167
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2.3 Creation of Models

4.

5.

« Part C (CYLINDER)

Lower Dia. | 30 | Height(mm)| 170 | Division 16 | Upper Dia. | 30
X (mm) 80 |Y (mm) 0 | Z(mm) 100
Rx(degree) | O | Ry(degree) | O |Rz(degree)| O
* Part D (CYLINDER)
Lower Dia. | 30 | Height(mm)| 145 | Division 16 | Upper Dia. | 30
X (mm) 80 |Y (mm) 0 | Z(mm) 270
Rx (degree) | O |Ry(degree) | -35 | Rz(degree) | O
Add Parts ————————————
’VIOYLINDEF{ <] Add | .
>
e ———— ||
o _Edit | —>
B E

Whentherparts are all added, check the tool model on the screen, then click on the
[Close]button to exit the file data editing dialog box.

Verify that the size and layout of the tool model, DAl model and WORK model are prop-
erly set, and click the [Close] button in the Cad Tree to complete creation of the mod-
els.

34/297

TiSEEE)87QQ: 2823408167



2.3 Creation of Models

B Reading the HSF Format Model

This section describes how to add a tool model which is provided as an HSF format (*.hsf).
If the tool model has been already added in the previous section " Creating and Adding a Tool
Model with the CAD Function ", select "TOOL" from the Cad Tree and select "Hide" to hide it.

1Cad Tree TOOL x| i Cad Tree TOOL x|
Eile  Edit  Aftribute File Edit Attribute
A0 | PoS |[See =l [ =) ciose | ADD | POS |[See 2 |
. Seehll I
=% HPE_link2 -]
B HPE_lirk3 |Fran I3
2§ HPE_linkd linkd
-6 HPE LK4_LABEL g HPE_LK4_LABEL
B HPE_linkS % HPE links
B HPE_links = HPE_linké
- HPE_flange % HPE_flange
TOoL
HP&_tcp HP6_tcp
L HIBANA HIBAMA
----- 2 MOTOWELD S350
----- 2 SAKUS |

1. Select "HP6_t¢p" in Cad Tree and click [Add] to display the Add Model Dialog dialog
box, then enter "TOOL2" in the Name edit box.

Add Model Dialog EI

Name [TOOL2
|7T|r\ia me Cancel |

[ Dummy Model
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2.3 Creation of Models

2.

Click the [...] button of the file name and select "Torch.hsf" file in the folder "MODELS";
click the [OK] button.

Model file 2] x|
Look in: | ‘=l Modsls = = & ek E-
Tor Saratoga.hs “re_TypeB_Max hs
|_1Tarch =] hsf ] hsf
Ball.hsl Torch.hsl src_TypeB_Min.hsl
(o8] Ball hsF ] Tarch.hsf 8] hsF
Leafappl.hsf TOR tandard.hsf
MakornanLabel, hsF Unioni.hs! . o
] MOTOWELD_S5350.hsf ] ¥rc_Typed_Max.hsf Select this file.
frc3 . hsf sre_Typed_Min,hsf
/— |Select this file type. |
| | |
/
File: name: Open
Files of type: | (Rl e = =) AT

Mame |TOO L2

File Mame
_I |G:¥F‘rugram Files¥Motaman¥ M
[~ Dummy Model |

™3 e X 77

i

e \&
The\HSF model files can be added by drag and drop from the Explorer. (Refer to" 9.11
Reading a Model " for details.) In this case, answer "Yes" when prompt "Select the parent

model? and then select "HP6_tcp" as the parent.
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2.4 Setting of Target Points (AXIS6 Model)

2.4 Setting of Target Points (AXIS6 Model)

This section explains on how to add an AXIS6 model before starting to teach. This procedure
is not necessarily required, however, it makes future teaching easier.

AXIS6 is a model composed of only X, Y and Z-axis frames. Set AXIS6 as target points for

the following two steps which will be
* Step 3: welding start position
* Step 4: welding end position

1. Click the OLP display button to display OLP dialog box as shown below. Select
the [Teacher] radio button in the “Operation Obj” section, check the [OLP Pick] check

box.

teach later.

Select "OLP Pick". |
s |

v OLP &ctive

— Move Mode

¥ Position Iz Face:;
[ Orientation i."' NDImEﬂ
[T Z-dwis

= F'lu:k i [u!
a Eenter

g.; [~ Edge

}:k‘ﬂbiect
v Models ¥ Frames
™ Lines ™ Points
™ Floo

— Dperation Dbject

Select "Teacher".l —-i‘ Fobot TCP

2. Set the Teacher to the welding start position of Step 3: click the welding start position
with [OLP Pick] checked.

\

Teacher T

™ CurModel

More =» | Cloze I

-

Ti5#5RD#)87QQ:2823408167
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2.4 Setting of Target Points (AXIS6 Model)

3. Set the Teacher to optimum angle for the tool welding position: in the following exam-
ple, welding is performed at an angle of 45° to the welding position. Select "Teacher"

from the Cad Tree and set Rx, Ry and Rz as shown below using the [Pos] button.

Rx (degree)

180

Ry (degree)

45

Rz (degree)

0

4. Double-click the "WORK" model in the Cad Tree and add AXIS6 in the file editing dia-

log box.

Add Parts
[ EON 7] Add
B -
CYLINDER  — =
GONEZ Edit
FIEES o Delete
CLBE &
Mowve Org
GlipBoard...

—)

Frame Edit: WORK

Index

Pogition[mm,deg]

Insert |

b it z
Al Al Al

0000 = 0.000 =l .000 <] _Dekts |

IEEEU E| IEEEU N |§;U & Calar... |
™ = ™

Step:

|1n

[ Gato | Pase
j Operation: IAbsolute 'l I Spn

Teacher

Cincel |

5. Click on [Add] and verify that the number “1” has beenjadded to the Index list box.
Then, check the [Pose] check box in the Tedcher group and click the [Goto] button.
With this operation, the teacher frame colorin the cell window changes, which means
that AXIS6 has been set to the teacher coordinate and orientation and now overlaps it.

— Poszition[mm,deq]

#,

Inizert

¥ Z
12500 ﬂ|-25n.nnn ﬂhannn

FY

=

Fu . Ry . Rz .

|180.00 j|45.nn j|lil.lillil j
Teacher

Step: I'IEI '-'I

Gioto | v F"I'S

ﬂ Operatio; Iﬁbsnlute "I I~ Sun

Delete

Color. ..

a

Cancel

1 [FlE

6. Set AXIS6 to the welding end point by performing steps 1 and 2 again, however, since
the welding end point is to be set this time, be sure to click the part shown below in the
OLP function. (Since the teacher angle has already been modified in the 3rd step, the

TiSEEE)87QQ: 2823408167
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2.4 Setting of Target Points (AXIS6 Model)

angle modification is not necessary here.)

Click here. I \&\l

N

7. Add frame number 2 by clicking the [Insert] button in Frame Edit dialog box for AXIS6
which has been previously set; verify that the [Pose] check box is checked and click on

[Goto].

Frame Edit: WORE

[

— Pozition[mm,deq)
z

Y
{12500 ﬂ|-25D.DDD ﬂhﬁ.ﬂﬂﬂ

R= . Ry . Rz
|180.00 j|45.nn jpm‘n 1

Step:

Cperation: | Ahaalae [~ Syn Cancel |

g‘ '_l "—! b

8. When AXIS6 js set, click on [OK] to complete the setting.

TiSEEE)87QQ: 2823408167
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2.5 Teaching

2.5 Teaching

Follow the flowchart below to create an actual job for arc-welding.

TiSEEE)87QQ: 2823408167

Start

v

Select a job.

v

Step1: Set in the standby
position.

v

Step2: Determine the welding
approach posture.

v

Step 3: Movedd welding start
position:

v

Step 4: Determine welding
end position.

v

Step 5: Move to the position
where the robot does
not interfere with
workpiece.

v

Step 6: Return to the standby
position.

v

Verify each step.

v

End

40/297



2.5 Teaching

2.51 Selecting a Job

Select a job before teaching: select {Robot} on the menu bar of the main window, then select
{Controller} - {Select Job} to call up a job selection dialog box.

In this example, create a new job "guide.jbi": enter "Guide" in the edit box and click on [OK].

Select{HPG- A x|

[G#¥Proeram Files¥Motoman#MatoS imEG¥Cells¥test¥HPE- ADD Cancel |

[auidel JBL Glge [ =] Impart | Gopy.. | ![ Delete | |—

| Enter a new job name. |

2.5.2 Teaching the Standby Position

1. Click on the button to display the programming pendantdialog-box.

Move,. | MOW) W=073

OLF |F"|:|siti|:|n| Long I I:Il:usel

41/297
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2.5 Teaching

2. Teach the standby position: move the robot to the standby position using the spin but-

ton [«[}] .

3. Click the [Move...] button to display the Interpolation\dialog box.
Select the motion type, speed and positionI€vel from combo boxes and click on [OK]

to determine the settings. Here, the motionctype and speed are set to MOVJ (link) and
100%, respectively.

x|

[R1)

" Fast
& Med
7 Slow
¥ Sync
IV Mpl

Select MOVJ.

Move, | MOV I=078

Porsition| L Cl
] Lo | e Set to 100%.
|_.<>L+B.<>B+\ 5'
U- af v+ T- o o T+ \ IMO\.-’J j Im j INone ;I
I‘JJ vI [~ &llow Modif.
bl Add Wod
Oancell
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2.5 Teaching

4. Select [Add] among the radio buttons [Del], [Add] and [Modify], and click on [Enter] as
shown in the following figure to complete the teaching of standby position (Step 1).

+ HP6-AO0: Perdant x|
JOB: GUIDE.JBI [R1]
Link & [NOF ast Step 1
aL e M0 CO000. =100.00 * Med
Tool € |EN @ Gl
e
teer ¥ Sync
= IV Mgl
Ext
]
I

Move... | MOV %J=100.00

OLP |F'osition| Long I Elusel

Select "Add". | ——_|* <l T Ll

U T 4 M T

Enter

(OB o
Del  Add Mod

2.5.3 Determining the Welding Approach Posture

Use the spin button [ to posture the robot'sothat it can perform welding.
Click the [Enter] button to register this'step (Step 2).
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2.5 Teaching

2.5.4 Teaching the Welding Start Position

1.

Click the [OLP] button in the programming pendant dialog box or click the OLP display

button to display the OLP dialog box.

Select the [OLP Pick] check box and [Vertex] check box in the “Pick type” section, and
click an arbitrary point; the TCP moves to overlap the vertex near the clicked point.
To make the most of the AXIS6 which has been set to the welding start point in the pre-
vious section, the OLP settings should be made as follows:

* OLP Active: Checked

* Move Mode: Position, Orientation
* Pick Mode: Vertex
* Pick Object: Frames

* Operation Obectj: Robot TCP

Click on AXIS6 displayed on the screen with the mouse as shown in the figure below:
the tool angle is adjusted to the angle of the AXISG6.

If the tool collides with the workpiece due to an improper tool.angle, avoid the collision
by manually repositioning the robot with the programming pendant dialog box.

\ [ Click aroung-here.
, b N\

4. Click the [Move...] button to display the Interpolation dialog box.

Set MOVJ (link) for the motion type and 25% for the speed.

5. Click the [Enter] button to register this step (Step 3).

+ HP6-A00: Pendant x|
JOE: GUIDE.JEBI [R1]
Lnk @ WOF € Fast

Rect(” [MOVI COODDYWI=10000 & Med

Toal € MO COO0T WA =100.0
v ip ~— | Step 2

fall 1401 CO0D2'=25.
User EHD

Ext O
L — | Step 3
[Di— [
Move...| MOW W=25.00
P |Position| Long | Close
25% S- «| |5+ R- 4| »|R+

L- 4| r|L+ B- ¢ B+
Lo rflde T- 4 ¥ T+

(SN CI o
Del  Add  Mod
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2.5 Teaching

2.5.5 Teaching the Welding End Pos

1. Enable the OLP function and click on AXIS6 which h
point to move the tool to the welding end point.

ition

as been set to the welding end

Click arou

nd here.

2. Click the [Move...] button to display Interpolation dialog box.
Set MOVL (linear interpolation) for the motion type and 93 mm/s ferthé speed.

3. Click the [Enter] button to register this step (Step 4).

Rt/ [MAWENINOVI=I0000 6 ped
SalC MOVIEDA0 VI=10000 ¢~ gpow
& (D) TO002 v)=25.00

i
Move.. | MOVL =33.00

Li |F'osition| Long I Elosel

MOVL |/ [s «[ofss f ||
93 mm/s Lo«|v|is B «fo]ee
- 4 vfU+ T- o) ¥ T+

©owC

Dl Add HWod _E7%!

TR eTrQQ:282

— [Epd

3408167
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2.5 Teaching

2.5.6 Teaching the Torch Retraction

1. Use the spin button [ of the programming pendant dialog box to move the robot
where it does not interfere with the workpiece.

2. Click the [Move...] button to display the Interpolation dialog box.
Set MOVJ (link) for the motion type and 50% for the speed.

3. Click the [Enter] button to register this step (Step 5).

+ HPE-400: Pendant

JOB:

Link, &+
Rect(™
Tool €

UseF('t

MO EO002%=25.00

D I

Move...| MOV 4J=60.00

F |Position| Long | Elosel

MOVL
50%

S- 4| r|5+ R- «| ¢|F+
L- «|v|L+ B- +|+|B+
U- o« rlU+ T- 4 #|T+

[S I
Del  Add Mod

GUIDE.JBI %
NOP 3t
MOV CORO0 <1 0000 0

MOVICOOBTAISIE0 0 ¢~ gl

MEYLCO003 ¥=33.0 [v Sync
vV Mpl
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2.5 Teaching

2.5.7

1. To move the robot to the same position as Step 1, check the step synchronization

Returning to the Standby Position

[Sync] check box in the programming pendant dialog box, then point the cursor to the
instruction of Step 1 in the job display section.

+ HP6-A00: Pendant
JOB: GUIDE.JBI

x|
(A1)

" Fast
* Med
" Slow

v Sunc

move the robot to

the standby position.

Move.., | MOWJ J=50,00

OLP |F'osition| Long I Closel

S- 4| »|5+ R- 4| |R+
L- 4| ¥|L+ B- 4| r|B+

- <|>|L|+ T- 4| [T+

[ R
Del Add Mod

Enter

v Ml ﬁ
Select Step 1 and ; ;

1
§

o
')

-

-a

{

2. Click the [Move...] button to display Interpolation dialog box.
Set MOVJ (link) for the motion type¥and 100% for the speed.

3. Clear the check box for.the §tep ‘synchronization [Sync], and point the cursor to Step 5.

3 HPE-A00: Pendani

JOE: GUIDE.JBI
Link ' [NOP
Fiect I 00

Tool € |MOVJ COO0T 14)=100.00

UserC~ [MOW) CO002YJ=25.00
MOYL CO0D3 V=92.0

[ =1 |mavs conos vaso oo

END

Ext I

L

| Remove this check. ]
Move...| MOV V=50.00

x| + HP6-A00: Pendant x|
A1) J0B: GUIDE.JBI A1
 Fast Link £ [NOP  Fast
& Med RectC |MOVJ CO0D0WJ=10000 @ ed
€ Slow Tool € |WOVJ CO00T VU=10000 ¢~ gjayy
Lser (~ |MOVJ 0002 J=25.00
MOYL CO003 =330 [~ Syrc
| 1) CO004 V=R 0 ¥ gl

EN

4

Move...| MOV 4 =50.00)

Clicking Step 5 does
not move the robot.

OLF |F'osition| Long I Closel
S- 4| |5+ R- «|»|R+

L- 1|>|L+ B- «| r|B+

U- o v+ T- x| T+

SO &

Dl Add Mod 7!

OLP |Position| Long l Elosel
& [ofse < off

L- 4| |+ B- 4| +|B+
U af rfl+ T- 1|>|T+

[ G &
Del  Add Mod

Enter
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2.5 Teaching

4. Click the [Enter] button to register this step (Step 6).

MOVJ
100%

+ HPG-A00: Pendant

JOB: GUIDE.JBI

Lirk & [NOF

Rect(" [MOV) CO000'J=100.00

Tool € [MOV) COOO1 44J=100.00

User ¢ | MOW COO024A1=25.00
MOWL CO003 4=93.0

I 'l FA 04 CO00 J=50.00

0%, CO005 J=100.00

Ew  [END

| | -

X

[R1)
" Fast
' Med
€ Slow
[ Sunc
W bpl

Move... | MOV 41=100.00

LFP |F‘ositi0n| Longl Closel

S- 4| v|5+ R- 4| »|R+
L- +| L+ B- 4| +|B+

- <|>|U+ T- 4| »| T+

(SO
Del Add Mod

2.5.8

Verifying Each Step

Check the step synchronization [Sync] check boX'in‘the programming pendant dialog box, and
point the cursor to each Step in the edit boxinstruction display section to verify the movement

of the robot Step by Step.

+ HPG-A00: Pendant

JOB:
Link &+
Rect(™
Tool
User ™

GUIDE.JBI

NOF

p0%J CO000.)=100.00
MO C0001 J=100.00
O CO002 4)=25.00
MOWL C0003 v=33.0
b0 CO004 4,)=50.00
0% CO005 4J=100.00

D

Move...| MOV %J=100.00

OLP |F'osition| Long I Elosel

g- <|>S+ B- «| +|R+

L- 4| v|L+ B- 4| +|B+

- <|rU+ T- 4| | T+

[N O

-
Dol Add Mod _E%!

Select [Sync] check box here
to verify the robot movement.

TiSEE#U)E7QQ: 2823408167
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2.5 Teaching

2.5.9 Editing a JOB

A JOB can be edited with the following procedure.

Modifying Steps

1) Click [Move...] button to modify the interpolation settings, and check the [Allow

Modif.] check box.

2) Point the cursor to the step to be changed. Select the [Modify] radio button, then

click the [Enter] button.

Modifying or Adding Instructions

1) Point the cursor to the step to be modified or added in the job display section of

the programming pendant dialog box, and double-click the step.

2) The JOB Edit dialog box appears; enter the instruction in the edit box and select

either the [Replace Line] or [Add Line] button.

JOB Edit

|I‘-'1CI‘-.-‘._I 0000 v J=60.00|

| &dd Line I Replace Li - K  Gancel |
Caution:Mo Swnta %

Deleting astructions

Point the cursor to the step to be deleted; select the [Del] radio button and click the

[Enter] button.

TiSEEE)87QQ: 2823408167
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2.6 Playback

2.6 Playback

1. Click the button ﬂl in the tool bar of the main window to move to the top of the job.

2. Click the job execution button IEI to perform playback and check the movement.

3. When the playback is completed, the moving time and play time are displayed in the
following dialog box. Click the [OK] button to close it.

Max Cyile Time=155300=) EI
Riobot | Play Time iz} | Move Time i) | Robat JOB | Controller | [T
HPG 15530 14300 DEFALLT.JBI [ :

v Show after Play

|/ Warm Up time..
!9 0,000 i)
y

Gopy to Clipboard |

" Z\ad
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3.1 Operation Flow

3 Offline Teaching Procedure

This chapter describes the procedure for offline teaching and examination of robot application
with MotoSim EG, and other related software.

3.1

The following flowchart shows the general flow of the offline teaching using MotoSim EG.

Operation Flow

(

Start )

v

Work cell construction

v

Registration and arrangement
of a robot

Creation of work model and
teaching target points

v

Model arrangement

r
Teaching of rebot'motion

v

Review of robot motion,
time, and interference

[ Y """"""""""" H

Correction (work calibration) |

JOB data transfer to
controller

Verification/correction of
motion using actual robot

Construct MotoSim EG operational environment (cell) on
the personal computer.

Select a robot to be used and deterfine itSyposition.

Create models,by,using\MotoSim EG.
Set target points {Q simplify teaching.

Examine the layout.

Perform teaching and playback by using MotoSim EG to
examine the motion.

Correct the layout error between MotoSim EG and
actual manipulator.

Send/receive data and transfer job data through
CompactFlash or a separate transmission software.

Reduce the error between MotoSim EG data and actual

robot using the calibration software, and verify and correct

the motion.

Solid lines indicate operation by MotoSim EG and dotted lines indicate operations by other
software.

TiSEEE)87QQ: 2823408167
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4.1 Creating a New Cell

4 Creating and Editing a Cell

This chapter explains on how to create and edit a cell: before performing an operation with
MotoSim EG, create a cell and set the type and number of the robot to be used.
For robot registration, refer to " 7.1 Adding/Deleting a Robot ".

4.1 Creating a New Cell

Procedure
1. Select {File} - {New Cel Project...} of the MotoSim EG main window.

2. Enter afile name in the File name edit box, and click on [Open] to create a basic cell.

New Cel
Look jr: |@ Cell:
Enter a file name here.
y |e%. [ Open
= of pe: IEeI File(*. cel) j Cancel |/
%
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4.2 Opening a Cell

4.2 Opening a Cell

Procedure
1. Select {File} - {Open} of the MotoSim EG main window.

2. Select a cell file, and click on [Open]: the cell appears.

open 2 x|
Loak jm: Ia Test j . 5 ER-
HPE-A00
models

A -
File name:  [Test.cel X N7 -\ Open
R 7<)
Cancel |

Files af type: I Cel Files [*.cel] hd

P~ X # "¢ N
When opening a cell with LINE ‘data (wire frame), it is recommended to use LINE data in
‘@: the HMF format; opening a‘Cell with LINE data in other format may take some time.
s If the LINE datalisyin the format other than HMF, convert the LINE data with “MDL2HMF.EXE”
(located in‘afolder where MotoSim EG has been installed).
V2
If there is a model in the RWX format in the cell, the following dialog box appears.
Click on [OK] to open the cell: the cell opens after the model in RWX format is automatically
converted to HMF format.

MotosimeG x|

& Do wou wank ko execute convertion of RW Models (ConvertRimsEHme?

Cancel |

» When the model is converted, a cell with corresponding HMF format will automatically be
@ created as well: the RWX format cell will be saved under the name "*.cel.BCL".
e « If the cell created upon the model conversion is not saved, the model will be converted
again the next time the cell is open.
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4.3 Storing a Cell

4.3 Storing a Cell

A cell file can be stored either under it current name “Save” or under a new name “Save As”.

Newer cell files containing HSF files may not display properly on older MotoSimEG ver-
2 sions. In a cell file need to be used with an older MotoSImEG version, it is recommended
s to save it in the corresponding version with the "Save As" dialog box.

4.3.1 Save

To store a file under its current name, click the button in the tool bar or select {File} -
{Save}.

If the cell file was loaded from an older MotoSimEG version, the following message will dis-
play to confirm if the cell should be saved in cell original format or in the MotoSIimEG current
version.

L x|

file ko MokaSimEG v2.6 Format?

Arc_Samp_Mz.cel is in MokoSimEG w2.5 Format, Do you w
- Click [Yes] ko update.

4 U
- lick [Mo] to keep the current file format. X

Click [Yes] to save the file in MotoSImEG current version. Click [No] to save the file in its orig-
inal version. Click [Cancell.o abort saving the cell file.
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4.4 Exiting a Cell and MotoSim EG

4.3.2 Save As

To store a file under a new name, select {File} - {Save As} to display the "Save As" dialog box,
then store the file with the desired cell name. By changing the "Save as type" selection, the
cell file may also be saved in a previous MotoSimEG format.

savens 2]
Save in: I@Arc_samp_NX j - I‘j( '

Hp&

HPé-hsk

Models
Arc_Samp_Mx.cel

H.ﬂtrc_Samp_r\Ix_hsF el

File: name: IArc_Samp_NX. cel j Save I

Save a3 lype: IEeII File [*.cel] MotoSimEG Wer2 B HSFw15.00 j
Cell File [* cel] MotoSimEG YerZ § HSFw15.00
Cell File [*.cel) MotoSimEG Yer2 5 HSFw14.00
Cell File [*.zel) MatoSimEG Ver2 4-2.0 H5Fw1 300
Cell File [*.zel] MatoSimEG Yerl 5-1.1 HSFvad.00

4.4 Exiting a Cell anddVloteSim EG

To close the active cell, select {Eile} - {Close}.
To exit MotoSim EGselect {File} - {Exit}.

They can also be terminated by clicking Xl button in the control menu box on each window.
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4.5 Creating a Cell with Actual Robot Data

4.5 Creating a Cell with Actual Robot Data

Perform the following operations in order to run a simulation using the jobs taught by an actual
robot and/or parameters of an actual robot with external axis.

Procedure

1. Create a new cell and register the same model robot as the actual robot.

2. Save the cell and close the file.

3. Download the following files from the actual robot, and copy them in the robot folder
under the folder "CELLS":
» Parameter file (File name: ALL.PRM)
* Tool data file (File name: TOOL.COND)
+ Job data file (File name: ***.JBI)
+ Other data files including user frame data, condition files for other robots, etc.

4. Open the cell file and operate the robot.

4.6 Designating Relative Path of a Cell File

To use a cell file relatively, select {File} - {Relative Path} to specify the path and store the file
(refer to " 4.3 Storing a Cell "). A cell saved in this manner makes it easier to transfer the file
on another other personal computer.
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4.7 Exporting a File

4.7 Exporting a File

This section explains on how to output the current display of the models in the cell window to

the HTML files. The output file is in 3 dimensions and enables changing of viewpoint, zoom,

etc.

Procedure

1. Determine the display state o

f the models on the cell window.

2. Select {File} - {Export File}. Select the export file format in the "Save as type" box and
save the file with the desired file name.

Savein; I 5] Arc_samp_Nx

x| «®EerE-

] Hpt&
|~ HPé-hsf
| IModels

| <33

ve a3 bype:

IArc Samp_Mx j

[HTML Page [* hirl) MotaSinE G Yer?. 5 Hst
HTHML Page [*html] MateSimEG Yer2 .

NOTH

HTML Page [“html] MotoSimEG Wer2 5 HSFVM i
HTML Page [“html] MotoSimEG Wer 4-2.0 HSF
HTML Page [“html] MotoSimEG Werl 5-1.1 HSF

Save I
Cancel |

* When exporting to HTML format, a HTML file and a HSF file are saved. Both files are
required to display the HTML data properly.

e * When exporting HSF file format, only the HSF file is saved. A separate application sup-
porting HSF format display will be required to view the HSF file by itself.
* When storing the cell as an HTML file, be sure that the folder name consists of one-byte

characters only; a file with two-byte characters may not be successfully opened.
* To open the cell saved in HTML file, use a personal computer which has access to the

Internet.

» To view the cell saved in HTML file, use a personal computer which has access to the
Internet. When viewing the HTML files of the simulation, an Internet connection is
required to install any necessary ActiveX controls. Allow any ActiveX controls blocked

by Windows security settin

gs.
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4.7 Exporting a File

4.7.1 Playback animation file export
Job playback animation of the cell display can be exported to HTML file format.

= The color change of models occurring during playback (such as collision check) will not be
included in the animation file.

Procedure

1. Set the display status of the models in the cell.

2. From the menu select [Setting] - [Options] to display the "Option Setting" dialog. Under
the "Robot Options" tab, in the "Animation Playback" section, check the "Export HSF
file" box.

3. Select the job for which you want to create an animation. Playback the entire job.

4. From the menu select {File} - {Export File} to display the "Save As" dialog box. In the
"Save as type" box select "HTML Page (*.html). Save the file under the desired file
name. (This will also save an HSF file.)

4.7.2 Exported HTML file-display operations

Once the exported HTML file is.0pen, the view can be manipulated with the mouse.

* The view camrbe change by clicking, holding and dragging with the left mouse button. To
set cameradnanipulation mode, right mouse click on the view and select one of the follow-
ing mode: ‘Orbit (Rotate), Pan (Shift), Zoom (Zoom), Zoom to Window (Zoom to Extents).
For detail on the camera mode, please refer to section " 5.2 Toolbar ".

* In the case of HTML animation file, to playback the animation right mouse click and select
Animation - Play. The playback can be paused/resumed by right clicking and selecting
Animation - Pause. The animation can be reset to the beginning by right clicking and
selecting Animation - Rewind.
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5.1 MotoSim EG Display

5 Display Operations

MotoSim EG has various display control functions such as expansion, reduction, simulta-

neous displays from various directions, etc. In addition, by using 3D (three-dimensional) sur-

face model display, the motion can be easily verified.

5.1 MotoSim EG Display

For improvement of operability, the basic operations of MotoSim EG are common with those

of other Windows applications.
The following figure shows the MotoSim EG main window.

_L

z MotoSimEG - Arc_Samp_Mxcel A
File Edit Screen Bobot Device Model Tool Setting  RemoteMonitor  View  Window  Help /“\\‘

IEENEEE IJHI»IIIIII«I»I\ _IM\ I__I NG R

eaﬁl\ EIIﬁlE'|@|i*| |

2
7 W
e | A 5y
For Help, press F1 / I_W v

Wrvinion] — /

Ti5#5RD#)87QQ:2823408167

57/297



5.2 Toolbar

5.2 Toolbar

[ File toolbar

| D|=(=

Creates a new cell.

* Menu bar: {File} - {New Cel Project...}.

Reads an existing cell.
* Menu bar: {File} - {Open}.

Saves the edited cell information of a cell file.

* Menu bar: {File} - {Save}.

[ | Edit toolbar

| o o ]

Undoes the last operation.
= j Click the down arrows beside the'icon to display the last 9 operations. Selecting an
—— | operation from the list will undo'this“6peration and all the operations performed after.

* Menu bar: {Edit} - {Undo}

Redoes thedast undone operation.

Click the down afrows beside the icon to display the last 9 undone operations. Select-
T j ingan,6peration from the list will redo this operation and all the undone operations
| petformed before.

* Menu bar: {Edit} - {Redo}.

» Undo and Redo function supports the robot position change, job edition, model edition,

@ Cad Tree operations and camera viewpoint operations. Any operation generated by the
playback of a JOB is not supported by the Undo and Redo function.

* Undo and Redo function may generate temporary files (mseg????.tmp) located in the
Temp folder under the MotoSimEG installation folder. Deleting these files while Moto-
SIimEG is running may prevent undoing some operations. Normal termination of the
MotoSimEG application will automatically remove all temporary files in this folder.
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5.2 Toolbar

B  Playback toolbar

J H|F|II|I|«|»”

Jumps to the top of the job execution line.
Use this button to execute (or reset) a job from the beginning when job execution is
El interrupted.

* Menu bar: {Robot} - {PlayBack} - {Reset Job}.

Executes the job currently selected.

Ll Use button to select the job to be executed.
* Menu bar: {Robot} - {PlayBack} - {Start}.

Halts temporarily the job under execution.

@ Use Ll button to execute the rest of the job.
* Menu bar: {Robot} - {PlayBack} - {Pause}.

Interrupts the job under execution.
E To execute the job again from the beginning, use ﬂl button teymoye,to'the top of the

job, then execute the job with Ll button.
* Menu bar: {Robot} - {PlayBack} - {Hold}.

@ Enables a job to skip backward step byssiep.
* Menu bar: {Robot} - {PlayBack} = {Step Back]}.

ﬁl Enables a job to skipforward. step by step.
* Menu bar: {Rebot} ={PlayBack} - {Step Next}.

[ CAD toolbar

| @ [

Displays the model selection box “Cad Tree” (models in tree structure), indicating con-
nection of models or relation between parent and child in a tree.

» Menu bar: {Tool} - {CAD Tree}.

@ Selects a model: click any desirable point for model selection.
* Menu bar: {Screen} - {Select Model}.

Toggles display of the AXIS6 in frame indicators in the view.
* Menu bar: {Screen} - {Frame Display}.
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5.2 Toolbar

[ | Robot toolbar

| [ups o el BB o] el

Selects a job to be executed or edited.
— | Display a list of jobs registered in the current robot, and select the job to be executed
or edited. The selected job is displayed on the screen of the programming pendant.

» Menu bar: {Robot} - {Controller} - {Select Job}.

Displays the Master Job dialog box to call, register, or cancel a master job. (The mas-
ter job is a job which is selected during start-up.)

* Menu bar: {Robot} - {Controller} - {Select Master Job}.

Displays the programming pendant dialog box.
Enables job editing and teaching.

* Menu bar: {Tool} - {P.Pendant} - {P.Pendant View}.

Displays the dialog boxes Position Panel and Job Panel.

Position Panel displays the robot position, pulse data, etc., while_Job Panel enables
display or editing of a job. To display each dialog box separately;use the commands
in the menu bar.

* Menu bar: {Tool} - {P.Pendant} - {Job Panel...}.
: {Tool} - {Monitor} - {Position Panel...}:

Displays OLP dialog box and enables OLP-furction. Moves the end of the robot tool
ﬁl to a target point with one-click operation,

* Menu bar: {Tool} - {Teaching} < {OLP...}.

Displays a windowwhich ‘€nables monitoring 1/O signals.
Links to thesjob exeeution to display the I/O signals.

* Menu.bar; {¥ool} - {Monitor} - {I/O} - {I/O Monitor}.

EI Displaying and editing the robots are enabled by setting the Variable Monitor.
=2« Menu bar: {Tool} - {Monitor} - {Veriable Monitor}.

Job Editor is available depending on the type of the selected robot: it is an optional
application that enables instruction-editing operation as accurately as the actual con-
troller.

To use this function, it is necessary to install the separate applications
Job EditorDX (for DX100) , Job EditorNX (for NX100) or Job Editor (for
e XRC). (Refer to the list below.)
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5.2 Toolbar

Camera toolbar

| [P el B

Zooms and rotates the image: zoom in and out the image by dragging the mouse
upward (to zoom in) or downward (to zoom out) over the screen; rotate the image
centering on the Z-axis of "world" coordinates by dragging the mouse from side to
side.

* Menu bar: {Screen} - {Camera Scope} - {Scroll & Zoom}.

Enlarges the specified range: drag the mouse over the desired range to be enlarged.
* Menu bar: {Screen} - {Camera Scope} - {Free Zoom}.

Rotates the image: for vertical rotation, drag the mouse up and down; for horizontal
rotation, drag the mouse from side to side.

* Menu bar: {Screen} - {Camera Scope} - {Rotate}.

Moves the viewpoint in parallel: drag the mouse from side to side and up and down
to synchronize the viewpoint with the mouse motion.

* Menu bar: {Screen} - {Camera Scope} - {Shift}.

Changes the viewpoint: click any desirable point so that.the\image is displayed with
the clicked point located in the center of the screens

* Menu bar: {Screen} - {Camera Scope} - {Center}.

Zooms and rotates the image: zoomiin @nd out the image by dragging the mouse
upward (to zoom in) or downward:(to'zoom out) over the screen; rotate the image hor-
izontally by dragging the mouse’from side to side.

* Menu bar: {Screeny* {€amera Scope} - {Z-Scroll & Zoom}.

Zooms the,image: zoom in and out the image by dragging the mouse upward (to
zoom in)ordownward (to zoom out) over the screen.

* Menu bar: {Screen} - {Camera Scope} - {Zoom}.

Displays all the models in the cell to fit in the view.
* Menu bar: {Screen} - {Camera Scope} - {Zoom To Extents}.
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5.2 Toolbar

View toolbar

| Blo|=|@|e]

B

Changes the viewpoint to display the default top view.
* Menu bar: {Screen} - {Camera Scope} - {Direction} - {Top}.

Changes the viewpoint to display the default front view.

* Menu bar: {Screen} - {Camera Scope} - {Direction} - {Front}.

Change the viewpoint to display the default side view.
* Menu bar: {Screen} - {Camera Scope} - {Direction} - {Side}.

Change the viewpoint to display the default isometric view.

* Menu bar: {Screen} - {Camera Scope} - {Direction} - {View}.

Displays the View Manager panel, which offers a wider selection of standard view and

allows to save and load up to 10 user defined views.
* Menu bar: {Screen} - {Camera Scope} - {View Manager}

Displays the Light Manager panel, which allows t67add\orremove lights, and to modify

each light's properties.
* Menu bar: {Display} - {Light Manageft}

Memo toolbar

| &l@|msa| Aale||

s

Draws a, free-form line.
* Mehu bar: {Screen} - {Markup} - {Freehand}.

=

Draws a circle.
* Menu bar: {Screen} - {Markup} - {Circle}.

B

Draws a rectangle.

* Menu bar: {Screen} - {Markup} - {Rectangle}.

&

Adds a note (text).
* Menu bar: {Screen} - {Markup} - {Notes}.

&

a

Creates a memo (text).

* Menu bar: {Screen} - {Memo}.

[

Creates a dimension line.

* Menu bar: {Screen} - {Measure Line}.
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5.2 Toolbar

B Cutting toolbar

| Elgm( gl |

Displays cross-section X.
* Menu bar: {Screen} - {Cutting Planes} - {X-Cutting Planes}.

El Displays cross-section Y.
* Menu bar: {Screen} - {Cutting Planes} - {Y-Cutting Planes}.

Displays cross-section Z.
* Menu bar: {Screen} - {Cutting Planes} - {Z-Cutting Planes}.

[ ] Measure toolbar:

| vl 5]

Measures the distance between two clicked points.

* Menu bar: {Screen} - {Measure} - {Distance}.

Measures the angle between three clicked points.

» Menu bar: {Screen} - {Measure} - {Angle}.
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6.1 Viewpoint Operation Tools

6 Display Operation

The display tool functions help to achieve better visualization enabling text input on the cell
window, sectional display of models, display mode change, etc.

6.1 Viewpoint Operation Tools

MotoSim EG can control the display with the viewpoint operation tool as follows

6.1.1 Viewpoint Operation with the Mouse

Viewpoint operation depend on the selected camera score mode.
Select the mode by clicking on one of the button of the .Camera. toolgar. or by maling the
selection from the {Screen} - {Camera Scope} menu.

The viewpoint is change according to the selected operation when the mouse left button is
press down on the main screen and dragged up“and‘down or left and right.

For detail on the various viewpoint operation"modes please refer to section " 5.2 Toolbar ".

B  Right Mouse Button Operation

A pop-up menu for,viewpoint operation appears by clicking the right mouse button on the cell
window.

However, noteithat a menu of the Cad Tree appears if the right mouse button is clicked when
the Cad Tree is on the screen.

+ aoroll & Loom
Free Zoom
Batate
Shift
Center
Z-Scrall & Zoomi)
Foam
Foom Tao Extentz

Direction k
Miew Manager...

Light Manager..

Select Model
Hew Model
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6.1 Viewpoint Operation Tools

B  Scroll Wheel Operation

The viewpoint operation is also available with the scroll wheel of the mouse. Perform the fol-
lowing operations on the cell window.

Operation Effect on Viewpoint
Scroll backwards Viewpoint zoomed in.
Scroll forwards Viewpoint zoomed out.
Click Clicked point displayed at the center of the window.

| [ALT] key and [CTRL] key operation

The viewpoint can be change by pressing the [ALT] key or the [CTRL] key on the keyboard
and clicking the mouse left button.
The following operation can be done when the mouse pointer is over the cell window.

Operation Effect.on’ Viewpoint

Press [ALT] key + left mouse button The viewpoint.moves parallel to the view
and drag the mouse side to side and | screen:
up and down.

Press [CTRL] key + left mouse button ' ¢/The viewpoint zooms in (up) and out
and drag the mouse up and down’ (down) the scene.

6.1.2 PresetViewpoint Operation

The camera viewpoint can also be changed to a preset viewpoint.

The most communly used viewpoint are available by clicking on the .View. toolbar button or
by selecting a view from the {Screen} - {Camera Scope} - {Direction} menu.

For detail on the preset viewpoint choices please refer to section " 5.2 Toolbar ".

Further preset viewpoint choices are available with the View Manager.

B Viewpoint Operation with the View Manager

The View Manager panel allows to quickly change the view point of the scene by selecting
one of the standard views or user views.

The View Manager panel can be displayed by clicking the il or by selecting {Screen} -
{Camera Scope} - {View to Extents}.
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6.1 Viewpoint Operation Tools

Standard View
[E] buttons
Hert | Flront | Elight >
L1
Enables/disables the F
zoom to extents function
when a standard view Q @|
button is pressed Elack J
Fit wigw to Extents |
|L|ser Wigws \
|I| Jzer 1
@ by wigw name
[B]User 3 User Views
[4] User 4 I listbox
@ lzer b >
E lzer &
zer 7
Jzer 8
[?]User 9 p
@ dzer 10 ] J
P TN
2 A J
Ll:l ~ =y
”
View Manager
Item Description
[Standard View]/buttons Changes the viewpoint to display associated the standard view.

[Fit view to extends] button | Displays all the models in the cell to fit in the view.

Double clicking one of the views will display the associated user
[User View] listbox defined view.Clicking the selected view name will enable the edition
mode to allow renaming the selected view.

Changes the viewpoint displayed on the screen to the user view

[Load] button selected in the "User View" listbox.

Saves the current viewpoint displayed on the screen to the user view

[Save] button selected in the "User View" listbox.

[Close] button Closes the View Manager panel.

‘@: User views definitions are only saved to the file when the cell is saved.
[ J
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6.1 Viewpoint Operation Tools

B Using Shortcuts

Each view has an associated shortcut key that can be used to recall one of the defined views
when the input focus is on either the cell display or on the View Manager panel. Pressing one
of the numeric keys (1... 9, 0) will load the corresponding user view; the "0" key is used for the
10th user view. The first letter of the standard view name is used (.e.i. "T" for the Top view, "F"
for the Front view...), the letters are indicated on the buttons of the View Manager panel. The
keys "I", "O", "J" and "K" are used for the four isometric views.

[ Smooth Transition

The viewpoint can be changed with or without smooth transition function by setting the display
as follows:

Smooth transition ON (smooth transition checked in the menu):
» The viewpoint changes as the image continuously moves.
* For the duration setting, select {Setting} - {Options}, then set the duration.

Smooth transition OFF (smooth transition unchecked in the menu):
» The viewpoint changes instantaneously.
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6.2 Light Manager Operation

6.2 Light Manager Operation

The Light Manager panel allows to add or remove lights and to modify the settings or each
light. In addition to the default light, up to 4 additional lights can be added.

The Light Manager panel can be displayed by clicking the ,:c;';;|button in the toolbar, or by
selecting {Display} - {Light Manager} from the application menu.

M = Light intensity adjustment.
Intenzity : IH””HJ”“HI“I
Pressing the [Shift] key P
enables or disables the ; -
Pick Light Position with Light Mo Light1 x| | s
Mouse function. _ femove |
% Pick Light Position with Mous Selects the Iight to be
r Light Property modified,
N
Lal]ii + 0n
— Type K s
* Digtant Light
. ) | [Set the properties of the
€ Locallight ¢ X%j selected light. Note that only
(e swi ﬂ ~x the color can be changed for
G the “Default” light.

Change... |

J

] 4 | Cancel |

Light Manager

Intensity Adjusts the intensity of the lights.

Sliding the control toward the left will reduce the general lighting of the
scene.

Sliding the control toward the right will increase it.

(The standard intensity is 100)

All the lights are affected by this control.

Light No. Selects a light for operations.
The properties of the currently selected light are displayed in the Light
Property section.

Add Adds a new light.

To complete the operation, click on the main view to position the light.
A light object will be displayed to indicate the location of the light. Up
to 4 lights can be added. For more details please refer to the " Adding
and Modifying Lights " and " Light Sources " sections.

Remove Deletes the currently selected light.
Note that the "Default" light cannot be deleted.
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6.2 Light Manager Operation

Light Manager

Pick Light Position with When checked, clicking on the main view will move the position of the

Mouse light to the clicked position. (When unchecked, clicking the main view
doesn't change the light position and allows view point change opera-
tion.)
Pressing the [Shift] key toggles the Pick Light Position with Mouse
check mark.

Light Property [On / Off]

[Off] : The selected light is turned off. But, the light is not erased, the
settings remains valid.
[On] : The selected light is turned on.
[Type]
Distant Light : Light rays are all parallel (coming from an infinite dis
tance)
Local Light : Omni directional rays coming from the light source
point (light marker).
Spot Light : Cone shaped directional rays coming from the light
source point (light marker).
For more detail, please refer to the " Light Sources " section.
[Color]
The color of the light is displayed in the rectangle:
[Change]
Displays the Color Dialog to change the'color, of the light.

OK Closes the Light Manager panel.Fhe lights information will be save to
the cell file when the cellds saved:

The light markers in.thezmain view will disappear when Light Manager
is closed. To display‘the’light markers again, reopen the Light Man-
ager panelk

Cancel Cancelscthe light setting modifications and closes the Light Manager
panel.
The light markers in the main view will be deleted.

* To preserve the light settings for next time the cell is opened, the cell needs to be saved

@ after the light settings are changed.

* When exporting files (i.e. html format), changing the light settings don't affect the result-
ing exported file.

69/297

TiZ#ah20)\87QQ:2823408167



6.2 Light Manager Operation

B Adding and Modifying Lights

Operation Procedure

1. Press the [Add] button. The properties of the newly added light will display in the Light
Property section. (At this stage, the light source still isn't created.)

Light Manager |

|terizity : JI

Light Mo :

™ Pick Light Pasition with Maouse

— Light Property
= 0O % On
— Type
% Digtart Light

! Local Ligft
£ Spot Light \/9

r— Color

2. Click on the main view to?g sition the light. The light will be created and a light marker will

be displayed to indi
The light locati e

ation of the light.
can be confirmed by looking at the light marker in the main

view. !,E‘
aalEl
Bl i G Bt Dok Bodl Jel DaSe s PeaieMgle e ke e b i

| ] aloe ] o] e ) I | I | e g I e )t ] )

| -'I'H Sl |l dal ]l d 3
e

mm_l

G Pl g Frsos st ioass
Ligh Pirpnix
FE Ee

T
A Ol
T el Lighd
™ Sgarlight

[ —

|L|ght Marker

70/297

Ti=#E#1)EFQQ: 2823408167



6.2 Light Manager Operation

The lighting of the cell will change to reflect the new light influence.

As long as the [Pick Light Position with Mouse] is checked, clicking on the main view will move the
light to the clicked position. Other items can be changed in the Light Property section.

Note that a maximum of 4 lights can be added to the cell.

3. To modify existing light, first select the "Light No." and then change the settings in the
"Light Property" section.

Light Manager

ElIIIIIIIIIIII
Intensit_l,.l:é

Light Na @ [Light_1 - Add

Remove

¥ Pick Light Position with Mouse

— Light Property

0  On

r Tope
+ Distant Light
= Local Light
= Spat Light

.3"53

| I

- <Y 'I:IK Cancel
A‘ge

4. Press [OK] or [CancCel]'to close the Light Manager panel.
When the Light Managder is closed the light markers in the main view will disappear. To
display the light markers again, reopen the Light Manager panel.

A2

= To preserve the light settings for next time the cell is opened, the cell needs to be saved
after the light settings are changed.

B  Deleting Lights

Select the light number. Press the [Remove] button to remove the light.
Note that the "Default” light cannot be deleted.
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6.2 Light Manager Operation

B Light Sources
Default

Directional light constantly attached to the viewpoint. The initial light color is white.

e s B - = 5
CrafEl T] v | m] m ] ol 0 O] | A et | T W [ s S 3
e (T P j

Ciafid 7l e |ml wlabe] ol B8 o@iE] o801 & alols

—

The FLOOR model is not affected

by light change and will always
display the same way.

- i
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6.2 Light Manager Operation

The light reflection and intensity of the whole scene can be modified by adjusting the "Inten-
sity" value.

Intensity: 100 75 50
i) e g ¥ ==l
- v

Distant Light

Light is emitted from a infinite distance so that all

the rays are parallel.Light type for general use. \\A\A\A\A\A\A\A\AA
The light direction is from the clicked position é\

toward the viewpoint center. S~ é

Distant Light Marker
(Located at the clicked position)

DAL e R s B e Gt e eenmgts e

i
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6.2 Light Manager Operation

Local Light

Light is emitted in all direction from the light position.
Useful for generating light from a given point.

Bh PR Gpem Bee frir Hei Dol Dwafel jv Memehgle e Qe B
TialRl T vale] o] mjele] ol ] C&E SIS ST [ bl AR ] 6
= ERE= ] B | de) g
EXTTTE———

Local Light Marker
(Located at the clicked position)

L)
oy

Spot Light f

|ng a cone from the light position in
speC|f|c face of a part.

clicked position toward the viewpoint center.

a model or a face, it may be necessary to relocate
r on the intended target before setting the light position.

Light is emitted in a specific d|
a cone shape. Useful to.i
The light dlrectlon
For proper |II
the V|ewp0|

Viewpoint center can be moved with the |i& @ icon or the {Center} item from
the {Screen} - {Camera Scope} menu.

HI'I‘I'I'P! LIC ] [T L e i I e =R P
e T W gl mked el -
==

Spot Light Marker
(Located at the clicked position)
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6.3 Displaying Shadows

6.3 Displaying Shadows

Shadows can be displayed for the models on the screen.

Since the shadows are not easily visible when the floor is displayed, use the shadow with the
opacity of floor image decreased (approx. to 0.5 or less), or hide the floor image.

For the detailed setting of shadow, referto " 11.1.4 Shadow ".

6.4 Pick Settings

The Pick settings influence the selection,of objects when picking object in the cell view with
the mouse.

B Pick Mode Setting

The Pick Mode sets‘eonditions determining the selected point in the clicked area.

Procedure

Select {Screen} - {Mouse Picking}, and select one of the following items.

* Free: Selects the point of the model corresponding to the clicked position.
* Vertex: Selects the model vertex nearest to the clicked position.

* Center:  Selects the face or edge center nearest to the clicked position. Note that
in order to select the center of the cylindrical model, select the model using
[Vertex] instead of [Center].

* Edge Selects the edge point nearest to the clicked position.

@ That these settings are also linked to the same settings available in the OLP dialog.
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6.4 Pick Settings

B Pick Object Setting

Pick object set filters on the type of objects that can be selected by the mouse pick.

Procedure

Select {Screen} - {Pick Object}, and toggle the check mark for one or more of the following
items. A check mark indicates that the items can be selected.

* Models: Solid models.

* Frames: Model frame or AXIS6 models. (Note: The model frame needs to be visible
to be selected.)

*Lines & Lines such as LINE part, WORK line and wireframe model, and intersec-
Inters: tion lines generated by the intersection of parts or models.
(Note the intersection lines are displayed during the pick operation when
the left mouse button is pressed down. In cells with many detailed models,
the intersection generation may slow down the pick function response. In
such case, you may uncheck this item to improve performance.)

* Points: Points such as TRACE points.

* Floor: FLOOR parts. (Note: FLOOR parts tend’to, interfere selection depending
on the viewpoint, therefore their selection is managed independently from
other models.)

P . )\ “Ad
@ That these settings are also linked to the same settings available in the OLP dialog.
[ _J
~ "1\ &

B Pick method and screen display

When the mouse pointer is over the cell view, press down the left mouse button. The model

considered for selection will display in yellow with a red dot to indicate the specific point loca-
tion. The display will update to represent change of selection as the mouse pointer is moved
over different models. The actual selection is made only when the mouse button is released.

Picked point
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6.5 Markup

6.5 Markup

Graphic forms (such as circles, rectangles) and text can be temporarily drawn on the cell win-
dow.

6.5.1 Freehand

This section explains on how to draw a free-form line.

‘@: The line drawn on the cell is deleted by changing the viewpoint of the window.

Procedure

1. Set the viewpoint of the window. (This step must be done first since the line will be
deleted when the viewpoint is changed.)

2. Click ﬁl button or select {Screen} - {Markup} - {Freehand}.
Position the mouse pointer at a desired point, and drag the mouse freely so that the
mouse pointer on screen draws a line with the mouse movement.
Select {Setting} - {Options} to set the color and thickness of the line. Referto " 11.2
Markup Settings " for details.
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6.5 Markup

6.5.2 Circle

This section explains on how to draw a circle.

@ The circle drawn on the cell is deleted by changing the viewpoint of the window.

Procedure

1. Set the viewpoint of.the=window. (This step must be done first since the circle will be
deleted when thé viewpoint is changed.)

2. Click E button or select {Screen} - {Markup} - {Circle}.
Position the mouse pointer at a desired point, and drag the mouse: a circle is drawn
centering around the point where the mouse started dragging.
Select {Setting} - {Options} to set the color and line thickness of the circle. Refer to
" 11.2 Markup Settings " for details.
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6.5 Markup

6.5.3 Rectangle

This section explains on how to draw a rectangle.

@ The rectangle drawn on the cell is deleted by changing the viewpoint of the window.

Procedure

1. Set the viewpoint of the window. (Thisistep“must be done first since the rectangle will
be deleted when the viewpointisichanged.)

2. Click ﬂl button erselect{Screen} - {Markup} - {Rectangle}.
Position the,mouse pointer at a desired point, and drag the mouse: a rectangle is
drawn from the point where the mouse started dragging.
Select {Setting} - {Options} to set the color and line thickness of the rectangle. Refer to
" 11.2 Markup Settings " for details.
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6.5 Markup

6.5.4 Notes

This section explains on how to add a note.

@ The note added on the cell is deleted by changing the viewpoint of the window.

B Adding a Note

Procedure

1. Set the viewpoint of the window: “(This step must be done first since the note will be
deleted when the viewpoint is changed.)

2. Click M butfon or select {Screen} - {Markup} - {Notes}.
Click any point on the window where to add notes; a "Note" indication appears at the
clicked point. Right-click the “Note” to open a pop-up menu, and select {Edit} to enter
texts.

x|
| | OK |

3. Click on [OK] after entering the texts.
Select {Setting} - {Options} to set the font and color of the text. Referto " 11.2 Markup
Settings " for details.

‘@: » The note added on the cell is deleted by changing the viewpoint of the window.
- » When adding two-byte characters, use a font that properly displays two-byte characters.
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6.6 Memo

B  Deleting a Note

Select the note to be deleted, and right-click it. Select {Delete} from the pop-up menu to
delete the text.

B  Relocating a Note

Drag a note to a different location with ﬂl button pressed or {Notes} in the menu selected
({Notes} can be selected by: {Screen} - {Markup} - {Notes}).

6.6 Memo

This section explains on how to create a memo (text).

B Creating aMemo

Procedure

1. Click the desired model and drag the mouse to the desired memo location; a "Memo"
indication with an arrowed line appears at the position where the mouse button is
released after dragging.

Non-displayed model or the point where there is no model cannot be selected as a subject
for the memo indication whereas any point of the model displayed on the window can be
e selected for the memo indication.
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6.6 Memo

2. Click ﬂl button or select {Screen} - {Memo}.
Right-click “Memo” to open a pop-up menu, and select {Edit} to enter texts.

x

| | (0] 4 I
Cancel |

3. Enter texts, and click on [OK].
Select {Setting} - {Options} to set the font and color of the texts. Referto " 11.2
Markup Settings " for details.

@ When adding two-byte characters, use a font that properly displays two-byte characters.
[ _J

B  Deleting a Memo

Select a memo to be deleted, and right-click it. Select {Delete}ffom the pop-up menu to
delete the memo with the arrowed line.

B Relocating a Memo

Drag a memo to a different location-with !.._§| button pressed or {Memo} in {Screen} selected.
Note that the arrow remains‘at-the same point.
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6.7 Cutting Planes

6.7 Cutting Planes

This section explains on how to display cross sections that are perpendicular to the X-, Y-, Z-

axes directions in the cell window.

6.7.1 X-Cutting Planes

With this command, the X-cutting plane (a cutting plane which is perpendicular to the X-axis

direction in the window) can be displayed as shown in the following figure:

® Rotated centering on the Z-axis

/  Shifted in parallel in the X-axis
= direction.
i

@ Rotated centering on.the Y-axis

B Displaying the X-Cutting Plane
Perform either of the fallowing operations when the X-cutting plane is not displayed:

* Click on El .
* Select {Screen} - {Cutting Planes} - {X - Cutting Planes}.

B  Deleting the X-Cutting Plane

Perform either of the following operations when the X-cutting plane is displayed:

* Click on El .
* Select {Screen} - {Cutting Planes} - {X - Cutting Planes}.

B Changing Display of the X-Cutting Plane

Drag the tools @ to 5 on the figure above to rotate the X-cutting plane centering on the Y- or

Z-axis, or shift it in a direction parallel to the X-axis.

@® | Shift the X-cutting planes in a direction parallel to the X-axis.

25 | Rotate the X-cutting planes centering on the Y-axis.

25 | Rotate the X-cutting planes centering on the Z-axis.

TiE#5E2)vE7QQ:2823408167
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6.7 Cutting Planes

6.7.2  Y-Cutting Planes

With this command, the Y-cutting plane (a cutting plane which is perpendicular to the Y-axis
direction in the window) can be displayed as shown in the following figure:

/ ® Rotated centering on the Z-axis

@ Rotated centering on the X-axis

(@ Shifted in parallel in the Y-axis
direction.

B Displaying the Y-Cutting Plane
Perform either of the following operations when théY=€utting plane is not displayed:

* Click on _|
* Select {Screen} - {Cutting Planes}-{Y=Cutting Planes}.

B Deleting the Y-Cutting Plane

Perform eithér‘of'the'following operations when the Y-cutting plane is displayed:

* Click on _|
* Select {Screen} - {Cutting Planes} - {Y - Cutting Planes}.

B Changing Display of the Y-Cutting Plane

Drag the tools O to & on the figure above to rotate the Y-cutting plane centering on the X- or
Z-axis, or shift it in a direction parallel to the Y-axis.

D | shift the Y-cutting plane in a direction parallel to the Y-axis.

25 | Rotate the Y-cutting plane centering on the X-axis.

&5 | Rotate the Y-cutting plane centering on the Z-axis.
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6.7 Cutting Planes

6.7.3 Z-Cutting Planes

With this command, the Y-cutting plane (a cutting plane which is perpendicular to the Z-axis

direction in the window) can be displayed as shown in the following figure:

D Shifted in parallel in the Z-axis
direction.

(3 Rotated centering on the Y-axis

@ Rotated centering on the X-axis

B Displaying the Z-Cutting Plane
Perform either of the following operations when the Z-cutting plane is not displayed:

* Click on El
* Select {Screen} - {Cutting Planes} - {Z - Cutting Planes}s

B  Deleting the Z-Cutting Plane

Perform either of the following operations‘when the Z-cutting plane is displayed:

« Click on _|

* Select {Screen}# {Cutting Planes} - {Z - Cutting Planes}.

B  Changing the Z-Cutting Plane

Drag the tools @ to &5 on the figure above to rotate the Z-cutting plane centering on the X- or

Y-axis, or shift it in a direction parallel to the Z-axis.

® | Shift the Z-cutting plane in a direction parallel to the Z-axis.

25 | Rotate the Z-cutting plane centering on the X-axis.

&5 | Rotate the Z-cutting plane centering on the Y-axis.

TiSEE#U)E7QQ: 2823408167

78G/297



6.8 Measure Distance

6.8 Measure Distance

Click 2 points to measure the distance between them.

i Measure x|

— Digtance [mm]

500,00
I;[><=|:|_|:||:||:|,.;|\f=.5|;||;|_|;||;||;|,,:E?;4_.99€||Coordinate of the 1% point |
- 13t paint - K —= L —
252,500 -250.000,590.000 Coordinate of the 2™ point
- 2hd paint -
352.500,250.000,530.000

Difference between

< Dist 3 .
M,;?EE [ the 2 points
dx=0.000.d+'=-500.000,d2=0.000

Measure Distance dialog

Copy Copies the measurement resultto the'clipboard.
Close Closes the Measure=Distance’ dialog.
Procedure

1. Click the wwl| button inithetoolbar, or select {Screen} - {Measure} - {Distance} from the

application menu.,

2. Click with the mouse™any 2 points on models. (Blue dots on the clicked positions and a
blue line joining the points will appear.) The Measure Distance dialog will display with the

measurement results.

= When clicking in an area the selected point depends on the current "Pick Mode" and "Pick

Object" settings. Please refer to " 6.4 Pick Settings " for details.

- Distance (mm)———

500.00
dX=0.000,dv=-500.000,42=0.000

st point — Wl
852 500,-250 000,530 000 ﬂl
- 2nd paint -

852 500,250.000,530.000

< Digtance >

X dv. &2

dx=0000,dv'=-500.000,42=0.000

TiSEEE)87QQ: 2823408167
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6.9 Measure Angle

6.9 Measure Angle

Click 3 points to measure the angle between them.

i Measzure EI

—angle [deg]
48737

- 1zt paint - Copy... |

740.000,250.000,390.000
- 2nd paint - - -
852 502,250.001,389.997 |Coord|nates of the 3 points

- 3rd paint -
FA7.438,273.546,319.621

chrge> M Angle between _the 2 lines
Angle=48 737 linking the 3 points
Measure Distance dialog \%\

Copy Copies the measurement result to t??w
,v

Close Closes the Measure Angle di
L )

1. Click the é| button in the tooh@&s;ﬁcreen} - {Measure} - {Angle} from the appli-
s

Procedure

cation menu. X’

2. Click with the mouse 3 ts on models. (Blue dots on the clicked positions and blue
lines joining th#ﬁ&ll appear.) The Measure Angle dialog will display with the mea-
surement results

‘@: When clicking in an area the selected point depends on the current "Pick Mode" and "Pick
- Object" settings. Please refer to " 6.4 Pick Settings " for details.

st point
740.000,250.000,330.000
- 2nd point -~
852.502,250.001,389.997
— %d point —
787.438,273546,319.681

< Angle >
Angle=48 737

This angle. [
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6.10 Measure Line

6.10 Measure Line

With this command, a dimension line can be created as shown in the figure below.

B  Creating a Dimension Line

Procedure

1. Click ﬁl or select {Sereen}y* {Measure Line}.
2. Click a model and“drag;a dimension line with two-headed arrow appears where the
mouse is dragged across, displaying the dimension between the both ends.

N\ \
@ » Non-displayed model or the point where there is no model cannot be selected as a sub-

ject for the dimension line indication whereas any point of the model displayed on the
b window can be selected for the dimension indication.
* When clicking in an area the selected point depends on the current "Pick Mode" and
"Pick Object" settings. Please refer to " 6.4 Pick Settings " for details.

B  Deleting a Dimension Line

Select a dimension to be deleted, and right-click it. Select {Delete} from the pop-up menu to
delete the dimension with the dimension line.

| Relocating a Dimension Line

Drag a dimension to a different location with ﬁl button pressed or {Measure Line} in the
{Screen} selected. Note that both arrows remain at the same point.

7841297
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6.11 Changing the Rendering Mode

6.11 Changing the Rendering Mode

The display mode can be change by selecting {Screen} - {Rendering Mode}.

* The cell is displayed in "GourandShading" mode when it is opened.
% * For edition, select desired mode from "FlatShading", "GourandShading", or "Wireframe".

Flat Shading

The image displayed in flat shaded rendering mode:

Gourand Shading

The image displayed in Gourand shaded rendering'mode:

Wire Frame

The image displayed in wire frame:
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6.12 Other Display Operations

6.12 Other Display Operations

6.12.1 Changing Frame Width

Modify the frame line width for better visualization on the display.
Referto " 11.1.5 Frame & AXIS6 " to set the frame length.

Procedure
Select {Screen} - {Line Style}, and select the frame width from {Small}, {Medium}, or {Large}.

6.12.2 Copying the Image

Copy the static image of the cell window: the copied data can be used in other application
software by pasting it.
Procedure

Display the cell to be copied. Select {Edit} - {Copys}, or hold down'the;Ctrl key and press the C
key.

6.12.3 Dividing a Cell Window

A cell window can be divided up.to'four.views by dragging a separator of the vertical or hori-
zontal scroll bar in the cell window. .This function provides users with different viewpoint
angles, enabling teaching or. playback operations viewed from several directions.

[ 2@ [6[wb|x| 8| [w | [@ & [=e] #[%
| . | 1 e e = s

6.12.4 Printing the Image

MotoSim EG does not have any printing function. To print the data with MotoSim EG, select
{Edit} - {Copy} or hard-copy the screen (Alt + Print Screen), and paste it to another application.
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7.1 Adding/Deleting a Robot

7 Robot Settings

MotoSim EG allows many robot operations, such as adding, deleting, etc.
This chapter describes operation related to robot, jobs, data setting for tools, user coordinates
and so forth.

7.1 Adding/Deleting a Robot

B  Adding a Robot

The parameter file "All.prm" is required to add a robot. (In the case of an ERC robot, the
parameter file "Param.dat" and a tool file "Tool.dat" are required.)

The parameter is basically prepared by saving the parameter data stored in‘the\controller.
Note, however, that it is also possible to use sample data from MotoSim EG.

Procedure
1. Select {Robot} - {Add Robot}.

2. Adialog box (Open) appears. sSelect the parameter for the subject robot, and click
[Open].

P 2|
Laak. i I_'a Fobats j = =5 ER-

Colar
ERC
MR.C
MRZZ
[Nx100
“RC

File name: all.prrn Open I
Files of upe: |N><1 00 Parameter* prm) j Cancel |

4
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7.1 Adding/Deleting a Robot

3. The Install Robot dialog box appears.
Enter the robot name in the Robot Name edit box, and click on [OK].

In=tall Fobot il
Directry: |G:¥ Program Files¥Motoman¥MotoSimEG¥ExampleXMx] 00%¥Arc_s
Robot
Fobot Mame: I
File Marme:
[ Model.. | |G:¥P'ru:ugram Filez¥Motoman¥hotoSimEGY Example¥ My 00

| (14 I Cancel

Robot model file is selected automatically when the parameter file is specified. However,
2 if the MotoSim EG folder configuration is changed, or if the robot model file has been
® erased, the model file may not be selected automatically. In this case, click on [Model] to
select the robot model file.

Changing the Robot Position

The position of the robot registered in a cell can be changed by‘the same procedure to change
model positions. Refer to " 9.5 Positioning a Model " fordetails.

B Deleting a Robot

Delete the robot registered in a.gelbin the following procedure.

Procedure
1. Select {Robpt} - {Delete Robot...}.

2. A dialog box (Select Robot) appears. Select the robot to be deleted, then click on
[OK]. (Note that multiple selection is not possible in this dialog box.)

elect Robot

E&1200

Ea1900-2 Cancel |

[+ Delete Robot,.Job files

lower than the 2nd layer are deleted upon the delete operation executed when the [Delete
s Robot,Job files] check box is ON. However, the files in the MODELS folder will not be

deleted.

When keeping the job files, execute the delete operation after clearing the [Delete

Robot,Job files] check box.

‘@ The cell folder and the file of the robot model folder in the lower layer, and the sub-folders
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7.2 Controller

7.2 Controller

The {Controller} command from the {Robot} menu in the MotoSim EG main window enables
robot/job selection, heart beat settings, etc.

7.21 Job Management

The Select Job dialog box (see the figure below) allows to select, copy, delete the jobs. It can
also import jobs registered in other cells.

To display the Select dialog box, click on , or select {Robot} - {Controller} - {Select JOB}.

Imports job in any folder to
the robot folder.

J Selected robot.

Select Job (HPE)

|O:¥ Program Files¥Motaman¥MotaSimEGEExampleitx] DD“J‘C_SB mp_MxEHPE

IDefauIt JBI Crl: |R1 '\- vI Importl Oopy...l ;I Delete

\ Folder of the

selected robot.

Selected job.
; (P 1

\_ Aljob list'registered in Displays contents J
the selected robot. of the selected job.

o~ HNOF

SIGALL JOBINIT
s Cooaon v.J=100.00

o| MOV 0001 YJ=100.00
MO 0002 \J=100.00
MO 0003 VJ=1260 PL=0
GALL JOB:ARC_ON
MOYL G004 V=830 PL=0

MO G0 .J=10000
MO CO007 Vo 0000
4

B  Selecting a Job
Select a job from the job list, then click on [OK].

B Importing a Job

Procedure
1) Click on [Import].
2) Select a job, and click [Open].
3) Click [OK] to import the job.
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7.2 Controller

Copying a Job

Procedure
1) Select a job to be copied, and click on [Copy...]: the Job Copy dialog box as
shown below appears.

Job |:::i|:||:|::.-' EI

PATH: |D:¥ Proeram Files¥Motoman®MotoSimEGYE Example¥Mx1 00¥ Aro

—aHource of Copy ———— — Destination of Copy ———
Default.jbi Jef .JBI

710E .
S7NAME DEFALLT :I 4“”'3*">>

//POS _
AAINPOS 1300000 [~ Mirror

AATOOL 0
AA/POSTYPE PULSE
FAPULSE
CO000=0,-766-3831 0 oK
0001 =-23599,28047,
C0002=-23599,23803,

CO003=-25302,18309,
CNNNd=72527 17720 - T Cancel

2\ |
AN

o

2) Enter a job name in the Destination of CopyZedit bex, and click on [Copy>>].
3) The job to be copied is displayed on the right; check the item, then click on [OK]
to copy the job.

Deleting a Job

Select a job to be\deleted from the job list in the Select dialog box, then click on
[Delete]:
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7.2 Controller

7.2.2 Master Job Management

The Master Job dialog box (see the figure below) allows to call, set, and cancel the master
job.

The Master Job dialog box appears by clicking the button , or by selecting {Robot} - {Con-
troller} - {Select Master Job}.

Mazter Job EI
Robot | Master Job | Selected Job |
Detaultjbi Defaultjbi
EAT400M Mot Selected DEFAULT.JBI
\_ Robot name \_ Currently selected
job name
| Master job name |
Call Setting Cancel
Master Job | Master Job Master Job Close I

Master Job Dialog Box

ltem Function

Sets the master jobsas-a selected job.

[Call Master Job] button (Enabled if a masterijobis registered.)

Registers ajob-selected in the job selection dialog box as a master
jobx The master job is automatically selected when the cell is
[Setting Master Job] button #“epened.

(Select {Robot} - {Controller} - {Select Job} to call up the job
selection dialog box.)

[Cancel Master Job] button | Cancels the registered master job.
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7.2 Controller

7.2.3 Robot Selection

Select a robot to be operated.

The robot can be selected in the Select Robot dialog box which can be opened by selecting
{Robot} - {Controller} - {Change Robot}.

It is also possible to set the robot with the combo box on the left of the [Robot] tool bar of the
main window. (See figure below)

EAT400N j

Procedure
Select the robot to be operated, and click on [OK].

Select Fobaot
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7.2 Controller

7.2.4 Heart Beat

The drawing time interval can be set in the Heart Beat dialog box, which appears by selecting
{Robot} - {Controller} - {Heart Beat}.

To change the drawing time interval, select one of the radio buttons [Default], [Skip Mode],
[Detail Mode], or directly enter a value in the edit box. However, note that a value smaller than
the "Segment Clock" (at the bottom of the Heart Beat dialog box) is invalid.

The segment clock value is set in the robot parameters, and is indicated as a reference.

Heart Beat : HPG EI
Refrezh Interwal
" Skip Mode
% Default IEI.1 (=)
{~ Detail Mode

Segment Clock ID.D'I (=) Ciancel |

85/297

TiSEEE)87QQ: 2823408167



7.2 Controller

7.2.5 Robot Information

Set the offset value of the subject robot frame and the warm up time in the Robot Information

dialog box shown below.

To open the Robot Information dialog box, select {Robot} - {Controller} - {Information}.

Robot Informatior, EI

Name of the folder which contains the
robot model of the selected robot.

IP ATH=C:*Program Files¥Motoman¥MaotoSimEG¥Example¥ a1 004 A

INHME=HPE—th Baze to Fobot:  450.0[mm]

Offset Of Robot Frame |

’rF{OBOT OFFSET Robot name

Warm Up Time I Twpe: ME

Robot Information Dialog Box

ltem

Corresponding Dialog Box

[Offset Of Robot Frame]
button

AXIS6 Dlg dialog bex,appears: set the robot offset value for each axis.

A S L —
N S —
Z||:|— Rz||:|—

v Deeree

Cancel |

[Warm Up Time] button

Warm Up Time dialog box appears: set the robot warm-up time.

Warm Up Time

Madify Warm Up Time

IEI.EIEIEI Cancel |
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7.3 Playback

7.3 Playback

Operation of job, display of playback speed and cycle time, etc. are enabled by the {PlayBack}
command in the {Robot} menu.

7.31 Cycle Time

The result of the latest playback cycle time is displayed by selecting {Robot} - {PlayBack} -
{Cycle Time}.
For the details of the button [Warm Up time], refer to " 7.2.5 Robot Information ".

Displays the maximum value of the play time.

|
Robot | Play Time is} [ Move Time ¢ | Robot JOB | Controller |
WA G0.030 0000 |
CONVEYOR-.. 00030 90000 CONVEYORJBI  HRG
PH2550-A0-X 86470 77952 TEST.JEL HRG o e ey
PREGE0-Al-.. B6.470 78005 TEST.JEL HRG u; i
time.
Copies the displayed )
data to the clipboard. ! IV
| &y to Clipboard
%20

P R
@ « If robot job contain the position level/!PE=0" in move command or application specific

instruction, the resulting cygle time of the simulation may not provide sufficient accuracy
compared to the actual.robot.

» MotoSim EG does™not support the "High-speed picking" function.
If the conyeyor'synehronization job uses the "High-speed picking" function, the resulting

cycle time‘ef.the simulation may not provide sufficient accuracy.
L 4

7.3.2 Job Operations

The job operations are available by selecting the following buttons or selecting the functions
from the {PlayBack} command in the {Robot} menu.
For the details of each function, refer to " 5.2 Toolbar ".

Button Command from Menu

> {Robot} - {PlayBack} - {Start}

{Robot} - {PlayBack} - {Hold}

{Robot} - {PlayBack} - {Pause}

E E =

{Robot} - {PlayBack} - {Step Next}
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7.4 Data Setting

Button Command from Menu
@ {Robot} - {PlayBack} - {Step Back}
ﬂl {Robot} - {PlayBack} - {Reset Job}

7.4 Data Setting

Settings of tool data, user frame, and robot calibration and soft limits are enabled by the {Data
Setting} command in the {Robot} menu.

7.4.1 Modifying the Tool Data

To modify the tool data, display the TOOL Editor dialog box first by selecting {Robot} - {Data
Setting} - {Tool data}.

Select the tool number, then modify the tool data by using-theispin button E at the side of
each edit box or entering the value directly.

Sélect tool

Ber. Set scale for E buttons.

X

ool

Mo: ITDDI=EI j Step: |1EI

.

| Cancel |
20000 ) R 0.000
Apply |

v oo = Ay [as000
- ¥ Pick Enable

ol bl Lol Lo

z [z5000 | Rz 0000

Mare > |

TOOL Editor Dialog Box

Item Function
[OK] button Closes the dialog box after modifying the tool data.
[Cancel] button Closes the dialog box without modifying the data to the new values.
[Apply] button Modifies the tool data; does not close the dialog box.

Enables mouse picking operation.
When clicking in an area the selected point depends on the cur-

[Pick Enable] rent"Pick Mode" and "Pick Object" settings. Please refer to " 6.4 Pick

check box . A .

Settings " for details.

Pressing the [Shift] key enables or disables the [Active] checkbox.
[Exp. >>] button Displays tool load information, enabling data setting.
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7.4 Data Setting

B  Setting the Tool Load Information

TOOL Editor dialog box extends to show the tool load information as follows when [Exp. >>]
button is selected.

‘@: The tool load information setting is not available for YASNAC MRC, MRC II, ERC robots.

Tool Editar

r~ Current T ool
ND:ITDDI=D j Step:lm

Cancel

% [ooon = mx[oooo
= Al
Spply

v Pick Enable

m

v Jooon = Ay 35000

EREEEEYE

2[5 000 | Rz 0000

i (0,000 kal

%g |0.000 [ram] |w |0.000 Tkg.m2]
‘g |0.000 [mirn] |y |0.000 [kig.m?]

zg[0000 ) R[0000 jgm2

7.4.2 Modifying the Toal,Data Collectively

The tool data can be modified¢€ollectively: to start the operation, open the following dialog box
for collective modification by selecting {Robot} - {Data Setting} - {Tool Data Sheet}.

Selected robot name -
Data items
: Tool Data Sheet (HP6) x|
: Cancel | Update File |
—
Toal Finm) | Y {mm) | Zimmj | P ideg? | Fyideg? | Rzideg) | Hame -
( Took0 0.000 0.000 0.000 0.000 0000 0.000
Tool=1 0.000 0.000 0.000 0.000 0000 0.000
Tool b Tonl=2 0.000 0.000 0.000 0.000 0000 0.000
ool number _& TooF3 0.000 0.000 0.000 0.000 0000 0.000
< Took4 0.000 0.000 0.000 0.000 0000 0.000
TooF5 0.000 0.000 0.000 0.000 0000 0.000
Toolf 0.000 0.000 0.000 0.000 0000 0.000
Tool=7 0.000 0.000 0.000 0.000 0000 0.000
Tool=6 0.000 0.000 0.000 0.000 0000 0.000 =
N | 5

89/297

TiSEE#U)E7QQ: 2823408167



7.4 Data Setting

Tool Data Sheet Dialog Box

ltem Function

Confirms saving of the modified tool data ("Tool.cnd"), and closes the

[OK] button dialog box.

Confirms saving of the modified tool data ("Tool.cnd"); does not close

[Update File] button | - ialog box.

[Cancel] button Closes the dialog box without modifying the data to the new values.

Procedure
1. Enter and modify the value of data item to be modified in the dialog box sheet, and
press [OK] or [Update File].
2. A confirmation dialog box appears.
Click [Yes] to save the modified data; click [No] if the modified data is not to be saved.

& Taool daka was modified, Oveia' @I :

R %

....................

7.4.3 Setting.the:User Frame with the Mouse Picking Mode

The user frame,can be plotted simply with mouse picking operation. Start by opening the fol-
lowing dialog box.fof user frame setting by selecting {Robot} - {Data Setting} - {Set User
Frame}.

f | Selected robot name |

HPg

Set Uzer Frame

User frame number

UFh

Delete

User frame moving direction Pl )

IFlz 'l +
User frame moving amount | ISD—J

Positioning buttons

¥ Pick Enable
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7.4 Data Setting

Set User Frame Dialog Box

ltem

Function

[Pick Enable]
check box

Enables mouse picking operation.

When clicking in an area the selected point depends on the current
"Pick Mode" and "Pick Object" settings. Please referto " 6.4 Pick Set-
tings " for details.

Pressing the [Shift] key enables or disables the [Active] checkbox.

[Close] button

Closes the dialog box.

Procedure

1. Check the [Active] check box in the dialog box.
Click the point where the user frame is to be plotted on the cell window: the user frame

appears.

2. Move the user frame as necessary: to move the user frame, set its moving direction
and moving distance, and move it with buttons [+] / [-].
3. Click on [Close] to complete creation of the user frame.
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7.4 Data Setting

7.4.4  Setting the User Frame

The user frame is defined by three points which are taught by axis key operation. The three
defined points are OO, OX, and OY as shown in the following figure.

Z-axis

K

X-axis

(0)4
Y-axis OY

(6]0)

User frame defining points

OO: Origin of user frame
OX: Point on user frame X-axis
QY: Point on user frame Y-axis

Select {Robot} - {Data Setting} - {Calculate User Frame’.fto'open the Calculate User Frame
dialog box. Referto" 12.2 User Frame Setting ! férdetailed use of the user frame setting.

i Calculate User Frame x|
B T
C X o jo |
" 0 | 0 {0 o 0
= <
V<. o o o T —
VTOOL Mo: 0 Fegister Pulze I Fobot Poze I

LIFRAME: I

Save zer Frame |

| Calc User Frame |

Clear Uzer Frame UFRAME |1 vI

Calculate User Frame Dialog Box

ltem Function

[Clear User Frame] button Deletes the user frame selected from the combo box for UFRAME.

[Close] button Closes Calculate User Frame dialog box.
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7.4 Data Setting

Procedure

1. Select the user frame number from the combo box for UFRAME.

2. Select the [OQ] radio button.

3. Move the robot to the point that will be the origin of the user frame, then click on [Reg-
ister Pulse]: the current pulses of each axis (S, L, U, R, B, T) are displayed.

4. Register “OX” and “OY” in the same way as “O0O” following the steps 2 to 3.

5. Select any of [0OO], [OX], [OY] radio buttons, and move the robot to each registered
point using [Robot Pose] to verify the posture.

6. Click on [Calc User Frame] to calculate the user frame.

7. Click on [Save User Frame] to register the user frame.
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7.4 Data Setting

7.4.5  Setting the Robot Calibration

An external axis for a station can be automatically build using the file information for robot cal-
ibration (rbcalib.dat).

The external axis will be positioned
according to the file data.

Raobat Calibration Setting

Layaout by reading robot calibration file I O =

Wiite robot calibration file by lavout in MotosimEG |

\— A robot calibration file "rbcalib.dat" will be created
according to the position of the external axis.

Robot Calibration Setting Dialog Box

ltem Function

[Close] button Closes Robot Calibration Setting-dialog box.

B Creating an Envirenment using Actual Robot Calibration Files

Procedure

1. Toregister arobot, follow the procedures described in" 7.1 Adding/Deleting a Robot ".
Close the cell file after saving it.
Make sure that the robot to be registered has a parameter file (All.prm) with the follow-
ing optional parameter enabled: if this option is not enabled, the station coordination
function does not operate properly.

Parameter ltem Setting Value Function

FD7 1 Coordinated functional option

2. Copy the "ALL.prm", "tool.end" and "rbcalib.dat" from the actual controller to the robot
folder.

3. Open the cell.

4. Select {Robot} - {Data Setting} - {Robot Calibration}.
Note that the menu selection is disabled if the station coordination function is not
enabled in the parameter file. In this case, set the parameter FD0O7 to "1", then open
the cell once again.
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7.4 Data Setting

5. The Robot Calibration Setting dialog box appears: click on [Layout by reading robot
calibration file].

Fobaot Calibration Setting

Layout by reading robot calibration file | T lgEe T

Wirite robot calibration file by lavout in MotozimEG |

6. The external axis of the station is located according to the file information.

Example 1: For one 2-axis station

As shown in the following figure, ST1_UP6_ex1 and ST1_UP6_ex2 are automatically
created as parents of UP6_ex1 and UP6_ex2, respectively.

Since ST_UP6_ex1 and 2 are to be the bases of the external axes, these models
contain information on the axis postures.

The information on the position (X, Y and Z) of the station is described in ST1_UPG6.

File Edit Attribute

ADD | FOB ”See hd ;I .00 :II CLOSE

= = -
»
- | STI_UPS |
5 L ST _UPE.exl !
=% UPEex] |

B\ ST UPS ex2
| B UPAex2
] E-§ Tum
ﬁ WOk

& Heidau
E-% UPE
- LPEing
S0 P finke
£ UPG_linka
-9 LIPR_linkd
B % UPE_linkS L
- UPA linke
! -5 UPE flange
s UPG_tcp ;I

Example 2:For two 1-axis stations

The following figure is an example in which a servotrack and two single-axis stations
are used. ST1_UP6_ex2 and ST2_UP6_ex3 are created in the same way as
explained in Example 1.

Eile  Edit Attribute

ADD | POS ISee vl_ll 1.00 j OLOSEl
S i

5L ST2URE
. 2| ST2UPEex3
: B 5 UPAex3
] e daid
B\ ST1_UPE

(== WV
=] s UPG_ex2

=

L dai2

B UPE_linkz
B9 UPE_linka
- UPA links k|

7. Finally, add models of the station base, tilting axis, turn table, and other necessary
models: models are added with ST1_UP6, UP6_ex1, and UP6_ex2 as parents for the
station base, tilting axis, turn table, respectively.
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7.4 Data Setting

B  Constructing an Environment with MotoSim EG
Procedure

1. Toregister a robot with axes, follow the procedures described in " 7.1 Adding/Deleting

a Robot ": close the cell file after saving it.
Make sure that the robot to be registered has a parameter file (All.prm) with the follow-
ing optional parameter enabled: if this option is not enabled, the station coordination
function does not operate properly.
Parameter ltem Setting Value Function
FD7 1 Coordinated functional option

2. Use the Position Panel dialog box to move the external axis to 0-pulse position, the
home position. (The Position Panel dialog box appears by clicking on , or select
{Tool} - {Monitor} - {Position Panel...}.)

3. Move the top axis of each station to the desired position_using’'the POS function on the
Cad Tree: for example, move UP6_ex2 if a two-axis$tation'is used, and move
UPG6_ex3 if a base axis is provided.

For the axis posture, the Z-axis must be in the.rotating direction of the rotary axis (turn
table), and the Y-axis must be in thesfotating direction of the tilting axis.

4. On the main menu, sélect{Robot} - {Data Setting} - {Robot Calibration}.

Note that the menu selection is disabled if the station coordination function is not
enabled inthe/pafameter file. In this case, set the parameter FDO7 to "1" then restart
the systems

5. The Robot Calibration Setting dialog box appears: click on [Write robot calibration file
by layout on MotoSim].

Riobot Galibration Settine
Lawvout by readine robot calibration file | T Cleze
White rabot calibration file by layout in MotosimEG |

6. A robot calibration file "rbcalib.dat" is created according to the position of the external
axis.

7. Create a model referring to the step 7 of " Creating an Environment using Actual Robot

Calibration Files ".
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7.4 Data Setting

7.4.6  Soft Limit Setting

The robot soft limits define the pulse range within which the robot axes can move. To modify

the soft limits, display the "Soft Limit Setting" dialog by selecting {Robot} - {Data Setting} -

{Soft Limit Setting}.

e

Soft Limit Setting
fxiz | Minimum Maximum |
3 =230z 23107
L -a19z20 2730467
L -23304 200413
R 172942 172042
B -3y 13
T —204800 204800

Cancel

Robot axis pulse

limits

Softgllimit Setting

ltem

[OK] button

Updates the robot parameters (All.prm) with the values entered in the
Soft Limit Setting dialog.

[Cancel] button

Discards the soft limit modifications and closes the dialog.

» Because this function will overwrite the parameter, it is recommended to make a backup
@ of the parameter file (All.prm) before doing any modifications.

b * For setting soft limits to devices (i.e. Conveyor), please refer to section 10 Peripheral

Equipment.

TiSEEE)87QQ: 2823408167
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7.4 Data Setting

Procedure
1. Modify the soft limit values and then press the [OK] button.
2. A confirmation message will display.

Soft Limit Setting x|

The &ll.prrm file will be modified. Do wou wank to proceed?

[ake:
The parameter modifications will only take affect the next

time the cell is opened.
Cancel |

Press [OK] to update the parameters and close the setting dialog. Or, press [Cancel]
to return to the "Soft Limit Setting" dialog without updating the parameters.

3. In order for the parameter change to take affect, close cell (save the cell first if neces-
sary) and reopen it.
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7.5 Trace

7.5 Trace

Trace is a function to display update points of the robot position when the robot playback is
performed. This section explains the operations for the trace function.

7.5.1 Storing Trace Data

The trace data can be saved in the Trace Copy dialog box: select {Robot} - {Trace} - {Clip
Board...} to open the Trace Copy dialog box, then select [File] or [Copy] to save the data.
The trace data in the dialog box includes the names of selected robot, job, path, trace model,
and data such as segment clock, position and speed in the world coordinates at every trace
point.

P Trace Copy

File Copy |

FobotMame=HPa& -
JobMame=DEF&ULT.JBI g
Path=Cr¥Program Files¥Mota u
Mode| Mame=HPGTRAC =0 g’g
SegClock=00110

.2 Foe, Py Rz Wilbmimds ] ;l

NOA AT O AOAANDESG A No nnn
wiE\ &P

Trace Copy Dialog Box

Item Function
[File] button Stores the displayed trace data in a text file.
[Copy] button Stores the displayed trace data in the clipboard.
[Close] button Closes the Trace Copy dialog box.

7.5.2 Deleting Trace Data

The trace points displayed on the screen are deleted by selecting {Robot} - {Trace} - {Clear}.
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7.5 Trace

7.5.3  Setting Trace Points

Set the model to plot trace, the number of trace points, and the trace color in the Trace Config-
uration dialog box which is displayed by selecting {Robot} - {Trace} - {Configuration...}.

Trace Configuration

—¥ Enable Trace
Trace Maodel: Im _l Cancel |
Parent Name:lw:urld— _l
Murnber of Paints: I'“:":”:'—

' tdotion Type Color

" Specified Eulnr-;l Diefault

Trace Configuration Dialog Box

Item Function
[Default] button Sets all the trace properties back-o their default values.
[0K] button Modifies the settings; and:closes the dialog box.
[Cancel] button Closes the dialog-box without modifying the settings.

Procedure

1. Check the Enable Trace checkbox to generate a trace. When this checkbox is
unchecked, thé trace function is turn off and the trace will not display during playback.

i Select Object x|
Toeele tree | Uk, Cancel |
- HPf_Y-mark2 -
i HPG_MOTOMANZ
o HPB_f=mark
¢ HPE_MOTOMAM
- HPE_link5 J
= HPE_link&
= HPA _flanee
i Tach
- HPE tep
. HIBANA [

2. Click [...] button at the side of the Trace Model edit box to display the Select Object
dialog box as follows; select a model to be traced, and click on [OK]. (“TCP” is
selected in default configuration.)

3. Select a model as the parent. Specify the Parent Name edit box in the same manner
as the trace model is selected. (“World” is selected in default configuration.)

4. In “Number of Points” edit box, specify the maximum number of trace points to be dis-
played. If the specified number is "100", 100 trace points will be displayed on the win-
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7.5 Trace

dow, and when the number of trace points exceeds 100, trace points disappear in the
order of appearance.

5. Select between "Motion Type Color" and "Specified Color". When "Motion Type Color"
is selected, the trace color changes according to the type of motion used for each step.
When "Specified Color" is selected, the trace color is of the color displayed in the box
next to this option. The specified color can be changed by pressing the [...] button to
display the Color dialog box.
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7.6 Reach View

7.6.1 Displaying the Range of Motion

The range of motion of the robot can be displayed in 2D or 3D.
For setting, display the Reach Area dialog box by selecting {Robot} - {Reach View} - {Reach

View}.

Reach Area |
kode Dizp. Level
@+ PFaint || & 20 ; Fough
+ Standard
" Tool [
o & " Smocth
Calar... I
Cancel | Apply

Reach Area Dialog Box

ltem

Function

“Mode” section

Selects P-paint‘oritool'end as a base point of range of motion.

“Disp” section

Specifies.display style for range of motion. (For some robot models,
3bdisplay is not available.)

#2D] radio button: displays range of motion in 2D style.

* [3D] radio button: displays range of motion in 3D style.

Range of motion can be displayed in both 2D and 3D
'@: style simultaneously: Select 2D and press the [Apply]
e button; then select 3D, change color (optional) and press

apply again.

“Level” section

Selects display level (rough/standard/fine) of range of motion.

[Color] button

Displays Color dialog box to specify colors.

[Apply] button

Displays range of motion for the specified style.

[OK] button

Displays range of motion for the specified style (if not already dis-
played), and closes the Reach Area dialog box.

[Cancel] button

Closes Reach Area dialog box after deleting the range of motion dis-
played on the screen.

7.6.2 Deleting the Range of Motion

Select {Robot} - {Reach View} - {Delete Reach View} to delete the displayed range of motion.
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7.7 Cube Area View

7.7 Cube Area View

The "Cube Area View (cube interference area)" which is set in the actual controller can be dis-
played as cubic models and modified.

‘@: Cube interference area is not available for YASNAC MRC, MRCaU and ERC type robots.

7.71 Displaying the Cube Interference Area

The cube interference areas defined for a robot can be displayed as cubic model in the cell by
selecting {Robot} - {Cube Area View} - {Cube Area View}.

. WANN &~

If cubic interference areas are not defined in the robot parameters (All.prm), cubic models
@ will not display. Cubic interference area can be defined or modify by MotoSimEG, please
- refer to section " 7.7.3 Setting the Cube Interference Area " for details.

7.7.2 Deleting the Cube Interference Area

Delete the cube interference area displayed on the cell window by selecting {Robot} - {Cube
Area View} - {Delete Cube Area}.
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7.7.3  Setting the Cube Interference Area

Define or edit the cube interference areas of a robot by selecting {Robot} - {Cube Area View} -
{Cube Area Setting}.

Cube Interference Area ﬂ

— Cube Dizplay Properties

Opacity  |0.50 jl Caler.. |-

— Cube Interference Setting

Mo, m
Control Group Im
Check Method [COMMAND =
Ref. Coordinate Im

Area Value
= %1 [230.000 —| 1 [270.000 _I 21 [350.000 —14 Setting
=l Increment
|—_I |—_I |—'-
Amount _ 2 |670.000 2 |260.000 Z2 |40 000
4 \'V
Step |1EI "I 1; ® Cancel |
Cube“interferce Area Dialog Box
ltem Function
[Opacity]
Specifies the opacity of the model.
“Cube Display The value can be set between 1.00 and 0.00, which corresponds
Properties” section respectively to fully opaque and completely transparent.
[Color]

Displays "Color" dialog box to specify colors.

[No.]
Select the cube number for which the settings will be displayed. A
maximum of 32 cubes can be defined.

[Control Group]
Select the control group for which the cube is defined. If the value is
set to NONE the cube is considered undefined. To define a cube this

“Cube Interference value is normally be set to ROBOT1.

Setting” section [Check Method]
Selects if the checked position is the COMMAND position or the
FEEDBACK position.

[Ref. Coordinate]
Defines the coordinate system in which the area values are defined.
In the case of the "USER" coordinate system, the user frame number
also needs to be defined.
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7.7 Cube Area View

Cube Interferce Area Dialog Box

ltem Function

Updates the robot parameters (All.prm) with the values entered in the
"Cube Interference Area" dialog and closes the dialog.

[OK] button = The data for all the cubes will be saved, not only the one

currently displayed.

[Cancel] button Discards the cube interference modifications and closes the dialog.

= Because this function will overwrite the parameter, it is recommended to make a backup of
the parameter file (All.prm) before doing any modifications.

Procedure
1. Modify the cube interference definition and then press the [OK] button.
2. A confirmation message will display.

Press [OK] to updatethe parameters and close the setting dialog. Or, press [Cancel] to
return to the "Cube Interference Area" dialog without updating the parameters.
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8.1 Programming Pendant

8 Tool Functions

MotoSim EG has tools to operate and teach a robot, including functions to display the current
position and pulses of the robot; it also has functions that simplifies teaching operations such
as OLP (on-screen teaching function to teach target point) and interference check function.
This chapter explains each function and its application.

8.1 Programming Pendant

8.1.1 Programming Pendant

The Programming Pendant dialog box is a tool to move a robot in MotoSim EG and perform
teaching.

Since this tool can be used in the same way as an actual programming’pendant, it allows
users to simulate the actual operations.

Programming Pendant dialog box can be displayed by’clicking on , or by selecting {Tool} -
{P.Pendant} - {P.Pendant View}.

~IK\ &9
If the cell contains multiplé sobotstand the "Multiple Robot Dialog" mode is enable, a sepa-
‘@: rate Programming Pehdant’can be displayed for each robot in the cell. Select the robot to
e be displayed insthe febot combobox of the toolbar before displaying the Programming
Pendant.
» 21N &
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8.1 Programming Pendant

|Tit|e bar: Selected Robot. |

| Job name of the displayed job. |

Selects operating coordinate
system when the robot is
moved by manual operation.

Selects user frame No. in
operation.

A

| Job display box |
|Job type I

Sets manipulator motion speed

JOB: DEFALLT.JBI during the manual operation.

Synchronizes the robot with

o MEAEIRL‘JJEDDBD:E'\SE 100,00 the selected step in the Job
Lser | MO%) COOOT 4J=100.00 display box.

r 0] CO002 Y1=100.00

0] CO0D3 YI=1250 P
CALL JOB.ARC_OMN

Check this check box to enable
translational motion of the station

Changes coordinate system
to use external axis for
manual operation.

MOYL CO004%=93.0 PL-

Moves the cursor to the step
of the current robot position.

_WER O ra | I0B-ARC_OFF ;O;L"d axis.
! mgﬁj Egggg ﬁjjgt?gn Select mode of passing over a
rOYJ CO007 44=100.00 singular point.
! i Switches from rectangular
Move gt 0] =078 L | coordinates [Rest ¢ to cylinder

coodinates Gyiind?™ (second

aLF |F'Dsiti0n| Long | Cloze radio button on the upper left.)

Displays selected motion
type and speed to be added
or modified.

Press the [Cylind] radio button

Axis operation keys:
Operates each axis of robot.

S- 4| v|S+ R- 4| R+ to pass over a singular point.

Loalvlie B ololgs This function is-available for
CSL10 and*CSL 15 only.

- 1| >||_|+ T- 4| e|T+

_/ E- 4| v|E+ & «f |5+ Enables coordinated
“——— 1" motion with selected
axis.
s o = Enter
Dl odd biod Closes the Programming

Pendant box.

Selects [ENTER] button
processing mode.

e

Adds, deletes or modifies
instructions or data.

Programming Pendant Box

Item Description
Displays the name of the robot selected for the programming pendant
Title bar operation.If the "Multiple Robot Dialog" mode is disabled, the robot
name changes when the cell robot selection is changed.
The robot moves to the step selected in the job display panel if the
[Sync] step synchronization check box is selected.
JOB Edit dialog box for job editing appears by double-clicking the
selected job.
(For the teaching of position variables, refer to " Teaching with Position
Variables " in " 8.2.5 Variable Monitor ".)
JOB Edit Dialog Box:
Modify the instruction in the edit box. Select either the [Add Line] or
Job display box [Replace Line] button.
JOB Edit x|
fdd Line I Feplace Line Cancel |
Caution:Mo Svntax Ghecked
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8.1 Programming Pendant

Programming Pendant Box

ltem

Description

[Move...] button

Displays the Interpolation dialog box.
Specify motion type, speed and position level for the playback opera-
tion, and click [OK].

Interporation EI
[Mova =] 078 =l [MHore =l
I‘-.-‘J vI [ Allow Madif,
Cancel I

To enable the modification of the motion type and speed
when a teaching position is modified, select the [Allow
e Modif.] check box.

[OLP] button

Displays the OLP dialog box. (Refer to " 8.3.4Z0QLP " for details.)

[Position] button

Displays the position data panel. (Referito 1 8:12.2 Position Panel " for
details.)

[Long] button

Extends the size of the,job display panel: click [Short] to undo the size
change.

Axis operation keys

Operates the“robot the display varies as shown below, depending on
the selécted.operating coordinate system for manual operation.

EE‘[ st R- [«] R+ Mo [ ] R[] Rt i« E1+ Ea-[a o] E4+
- (L B [(]B+ = ]+ Re[a[r] Rt E2J«]»] B2+ E5-[ ] E5+
U- EE Ut T- EE T+ z- EE| I+ Rz-m Rzt E3-EE| E3+ ES—EE[ ER+

Link Rectangular, Tool, User External Axes

8.1.2 Job Panel

The Job panel displays the robot job and allows teaching. To display the Job panel, click the

"Position and Job View" icon in the toolbar, or select {Tool} - {P.Pendant} - {Job Panel...}

If the cell contains multiple robots and the "Multiple Robot Dialog" mode is enable, a sepa-
rate Job panel can be displayed for each robot in the cell. Select the robot to be displayed
e in the robot combobox of the toolbar before displaying the Job panel.
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8.1 Programming Pendant

Selects [ENTER] button
processing mode.

Deletes, adds, or
modifies instructions.

_& " Del
k Add
E' Mod

Adds multiple lines of
instructions at a time
by entering coordinate
values.

Synchronizes the
robot position with
the cursor position in
job display box.

i UPG-400: JOB (DEFALLT.JE
MOV 4)=0.78

NOP

O CO000 4 =0.78
MOV COO01 4)=25.00
MOV CO002 V)=25.00

Job display box.

/_

Erter END
howve. ..
Adisinput | - | - Updates the job if it has been edited with other software.
I - Moves the cursor to the step of current robot position.

Mv Spnc

Job Panel

ltem

Description

Job display box

The robot moves to the step selected in the jobrdisplay panel if the
[Sync] step synchronization check box-is selected.

JOB Edit dialog box for job editing dppears by double-clicking the
selected line.

(For the teaching of pesition variables, refer to " Teaching with Position
Variables " in " 82.5\ Viariable Monitor ".)

JOB Edit'Dialag'Box:
Medify.the.instruction in the edit box. Select either the [Add Line] or
[Replace Line] button.

JOB Edit X
fdd Line I Feplace Line Ciancel |
Caution:Mo Svntax Checked

[Enter] button

Executes the command selected among [Del], [Add], [Mod] radio but-
tons.
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8.1 Programming Pendant

Job Panel

ltem

Description

[MOVE....] button

Displays the Interpolation dialog box.
Specify motion type, speed and position level for the playback opera-
tion, and click [OK].

Interporation x|

movs | fo7E x| |Mone |
[ ~| [ Allow Modif

Gar‘u:ell R

To enable the modification of the motion type and speed
when a teaching position is modified, select the [Allow
° Modif.] check box.

[Close] button

Closes the Job Panel

B Input of Coordinates (Axislnput)

Press [AxisInput] in the Job Panel to display-Axis Data Input dialog box shown below, and cre-
ate a list by entering coordinate values'(either pulse or rectangle). Instructions are added to
the job for each point of the list:

B
I

& Pulse g L [E | u | R I |1 | & |
" Rectangle

CSY File Load

Line Insert
Line Edit
Line Delete

Data Input

K

Axis Data Input Dialog Box

ltem

Description

[Pulse] radio button

Coordinate values are entered in pulse value.

[Rectangle] radio button

Coordinate values are entered in rectangle value.

[CSV File Load] button

Loads the coordinate values from a CSV file, and inserts the coordi-
nate values right after the selected line in the list.
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8.1 Programming Pendant

Axis Data Input Dialog Box

ltem

Description

[Line Insert] button

Inserts the coordinate entered in the Axis Input dialog box right after
the selected line in the list.

[Line Edit] button

Edits the selected line in the Axis Input dialog box.

[Line Delete] button

Deletes the selected line from the list. (Multiple selection is
allowed.)

[OK] button

Closes the Axis Data Input dialog box; the list is added as instruc-
tions.

[Cancel] button

Closes the Axis Data Input dialog box without modifying the job.

fyciz Ihput

Rectangle

% |0.000 Rx |0.000
' {0000 Ry {0.000
Z |0.000 Rz |0.000
Re [0.000 |
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8.1 Programming Pendant

Axis Input Dialog Box

Item Description
Radio Button selected in
the Axis Data Input Dialog Box
Pulse Rectangle
S-axis X-axis
L-axis Y-axis
Pulse/Rectangle U-axis Z-axis
R-axis Rx-axis
B-axis Ry-axis
T-axis Rz-axis
E-axis Re-axis
8-axis
[OK] button Applies the modification, and ‘closes the Axis Input dialog box.
[Cancel] button Closes theAxis Input'dialog box without executing the modification.

Procedure

1. Select either the[Pulse] or [Rectangle] radio button in Axis Data Input dialog box.

2. Edit ceordinate values with [Line Insert], [Line Edit], or [Line Delete], and create a list.
If a CSV file already exists, load coordinate values by selecting [CSV File Load].

3. When the list is completed, press [OK] to add the created list as instructions after the
selected line in the job.

The motion type and speed of MOVE instructions which have been added with the input of

coordinates are the set values specified in Interpolation dialog box displayed by clicking
e [MOVE...] in the Job Panel.
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8.2 Monitor

8.2 Monitor

8.2.1 Displaying the Panel Selection Box

Panel selection dialog box can display various panels (dialog boxes) for teaching operations.

To display it, click on , or select {Tool} - {Monitor} - {Panel View}.

To display the panels listed in the Panel selection box, check the check boxes for the desired

panels then click [OK].

™ Collizion Detection

[ Lap Time Panel

™ Light Manager

[T OLF Macro

[~ OLP Tool

[ Parallel Shift

[~ Play Parel

[ Position Panel [&ngle/Frame]
[ Feport Panel

™ Rotation Shit -_x
[~ Stephation é

I~ ‘ariable Mnn%@%

[ Wiew
-

Cancel |

Refer to the following,ségtions+for the details on the other panels under the {Monitor} menu.

TiSEEE)87QQ: 2823408167
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8.2 Monitor

8.2.2

Position Panel

The Position panel displays position data of a robot, and enables robot operation by entering
numerical values in pulses or coordinate units.

To display the Position panel, click the "Position and Job View" icon in the toolbar, or

select {Tool} - {Monitor} - {Position Panel...}

If the cell contains multiple robots and the "Multiple Robot Dialog" mode is enable, a sepa-
rate Position panel can be displayed for each robot in the cell. Select the robot to be dis-
e played in the robot combobox of the toolbar before displaying the Position panel.

. Robot name
: |_| F'Ei: F'|:|:E:iti|:|r| [|:|I_J|:E: _

Coordinate system
reference frame.

Ix

Frame: | Pulse Value units

s[seers = p[sezs

value.

Specify each axis —
{2088 ﬂ B[12244 ﬂ

[
uj-29064 =l 7[14848 il

Change the value L .
with this button. —

[~ FixTCP Step|1'3 'l

—| Set the step value

SetFirTEPA|| 1\ Configuation for the spin button.

Position Data Panel

ltem

Description

[Frame] combobox

The coordinate system reference frame can be selected with the
"Frame" combobox. The choice of frame available in the list may
change depending on the robot configuration.

[Fix TCP] checkbox

When checked, the [Fix TCP] function is enabled. The robot TCP
position remains fixed relative to another model in the cell. Refer to
section " 12.12 Fix TCP " for details.

[Set Fix TCP...] button

Displays the "Select Model" dialog to change the model reference
used by the Fix TCP function.

[Configuration] button

Displays the robot "Configuration" dialog to select a different robot
configuration to reach the current position. (Refer to section " 8.3.12
Robot Position Configuration " for details)

[Close] button

Closes the position data panel.

‘@: The Fix TCP section is not available when the Frame is set to "Work Angle".
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8.2 Monitor

Keyboard entry

The value of an axis can be entered directly with the numeric keys. Select the desired axis
edit box, enter the new value, and then press the [Enter] key to update the robot position or
the [Tab] key to move to the next axis.

[ | Pulse
Displays the pulse values of the S, L, U, R, B, T axis of the robot.

| Joint

Displays the angular values of the S, L, U, R, B, T axis in angular units (degrees or radians).

m  Robot \é\
Displays the position (X, Y, Z, Rx, Ry, Rz) of the robot current Too ?)relative to the
Robot frame.

1ol x|

ice  Model Tool DisplayTool Settine  RemoteMonito & x|

2
|] |4|>||||l|«|»||] =& B|=

i
S IR o]
x| k 7

Frame: [Rebat -
[5a5.283 il R[180000 il
I x
[gu0.000 il Au[=z.500 il /7 .

[ I
z[-50.009 il Rz[-50.000
7

[

| Base

Displays the position (X, Y, Z, Rx, Ry, Rz) of the robot current Tool frame (TCP) relative to the
Base frame. If the robot doesn't have any base axis, the Base frame and Robot frame over-
laps each other.
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8.2 Monitor

otoSimEG - [Basefixisce =1alx|
3 File Edit S ot Device Modsl Tool DisplayTool Setting RemotsMonitor Wiew Window Help =& x|
| o=@ | -ﬂJ_I| vl (11 [ aa v ||| o] el @iz || | Omfe || || @[ (28] || Ser| -

| [uPs -] el @l A=Al 1ol nlsal A o || wlol || el

+ UPE: Fosition [mmdegl |

% mas 483 = Rx[180.000 j
v[500.000 Fy[3.600 ﬂ
[ — 7
z[s0.003 =l Rz[=0.000 ﬂ
U
I~ Fix TCP Step |10 |

SetFi TCP._ || Configuation
Close

B Tool \/\

This frame is useful to move the robot in the Tool coordinat W Y, Z, Rx, Ry, Rz) but
the displayed values are always "0" even though the ro since the reference system

and the Tool coordinate frame are the same. g_
é .)?s
[ User

Displays the position (X, @ Rz) of the robot current Tool frame (TCP) relative to the
selected user frame, ected, a 2nd combobox will appear next to the "Frame" com-
bobox to aIIow 3.& on of the user frame number. Only the defined user frame will

appearin th least one user frame need to be define in order to select the User Frame
reference system.

=1alx|
ice  Model Tool DisplayTool Setting  RemotsMonitor  Miew Window  Help =T

| SIGIG]| 2 3] mimla el | siaisie] Mot | I8 (el Slals)
J|us 7 1 el Blm1 1=/ olplalsl o 2] wlalll olels)

« mns 483 = Ra[180.000 j

+v[500. 000 :I Ry[23.600 j J
[ 7

z[oos  =lRz[=0000 ﬂ
| |

I~ Fix TCP sepfic <] \
SetFi TCP._ || Configuation

Close
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8.2 Monitor

[ | Work

Displays the position (X, Y, Z, W, T, C) of the robot current Tool frame (TCP) relative to the set
Work frame. When this coordinate system is selected, the "Set Frame..." button and the
"Reverse Work Side" checkbox will appear under the axis values.

o E g i =loi=|
¥4 File Edit Sgreen Robot  Device Model Tool DisplayTool  Settin RemoteMopitor  Wie Window  Help =& =]

| Djci@l|] o o]l I<I>IIIIII_I_I| _I_I_I_I| _I_I_|J _I_I_I__I_I_I_I| Blel=|

Frome: [wiork dngles =
(200025 i’ i [45.500 il
L |

v[oo i’ 7 [25.000 il
I ]

z|-0o04 i’ c[z5.000 il
I |

/ Work Frame

Reverse 00 -
T ok e | 2P
Set Frame... | Configuration |
cose | Ia
For Halp. press F1 N o

The Work frame is defined by three components: the frame pasition'(or origin), the travel
direction, and the work surface. The normal of the workisurface is set as the Z-axis (red
arrow) and the tool travel direction is set as the X-axis«(blue arrow). The Y-axis (green arrow)
will be set perpendicular to the other two axes:

The Work angle (W) is defined by theangle between the tool and the work surface in the YZ
plane. Changing the value of"W¥Willrotate the tool around the Work frame X-axis. The "W"
angle is define between,-90:;0 and 90.0 degrees. The Reverse Work Side checkbox indicates
if the Work Angle is on’the’same side then the Y-axis (unchecked) or on the opposite side
(checked). If a workiangle is moved over the 90.0 degree limit, the work angle side will
change and the work angle will be set back within its allowable limit.
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8.2 Monitor

-0 x|
_l8] x|

Frame: IW’Drk Angles 'I
«[200.014 i’ 'y [65.000 i’
. |
v[oms ﬂ 7 [25.000 ﬂ
B e
z[0o07 ﬂ ¢ [z5.000 ﬂ
===

Reverse N =1 Im I
r ‘wiark Side > i
Set Frame... L Configuration =10l
N~—" | Toal DisplayTool Setting RemoteMonitor  Wiew
Cloze
=7 x
: 4| IR

3

IWDrK Angles 'I
w[200.020 i’ w5 000 i’
. |

v[amz i’ 7 [25.000 i’
. N
z[0naz ﬂ ¢ [z5.000 ﬂ

~ Reverse \>Step 1

“wiork Side
Set Frame... P Configuration

Frame:

COomwM
The Travel angle (T), also called the Pu Is defined as the angle between the
torch and the YZ pIane When setto O e tool is in perpendicular to the travel direc-

is the rotation angle aroun&& 0

The Work fram g? manually or automatically. Press the "Set Frame..." button to dis-
play the Wor@l Set dialog and set your preferences.
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8.2 Monitor

IPG: Set Wiark Frame
— Auta Search
Teach— Flay
Fazition [#7<] 2 v

Travel Direction [<-axiz] | [ [+
Work, Surface [£-axis] v v

¥ Screen Fick Enable << Less |

—SetWalue For————— — Using Face:
[ Poszition [<4Z) " Nomal [~ Reverse
v Travel Direction [+-asiz) {* Edge Direction
[~ work Surface [Z-axis] i Puaint

— Pick Objgct———— — Pick Made

¥ Models ¥ Framesz| | [T Free [~ Center

[¥ Linesdlnters. [ Points [+ “erex [ Edge
[ Flaar

Set Work Frame

Item Description

"Auto Search" section Determine which compof€ents ofithe Work frame are to be auto-
matically updated as'the robot moves. Settings during teaching
[Teach] and during-playback [Play] are independently set.

[Screen Pick Active] check box | Enables;the.mouse picking operation.Pressing the [Shift] key
enablesor disables the "Screen Pick Active" mode.

[Close] button Closes the dialog box.
[More] or [Less] button Displays or hides the pick mode setting section.
"Set Value For:" section Determine which values of the Work Frame will be changed

when the screen is clicked.

"Use Face:" section Determines which information for a click surface is used to set
the Travel Direction or the Work Surface.
[Normal] radio button:
The normal of the face is used.
[Edge] radio button:
The edge direction closes to the picked point is used.
Note if both the X-axis and the Z-axis are checked, the Z-
axis is set in the Edge direction.
[Point] radio button:
The direction defined by the Work frame origin and the
picked face point is used.
The [Reverse Direction] checkbox can be used to select the
opposite direction.

"Pick Object" section Sets the type of objects that can be selected when clicking on
the screen. Please refer to " 6.4 Pick Settings ".

"Pick Mode" section Sets conditions determining the selected point in the clicked
area. Please referto " 6.4 Pick Settings ".

107E/297

TiE#5E2)vE7QQ:2823408167



8.2 Monitor

Auto Search

MotoSimEG can automatically set the Work frame by searching from the work surface. The
tool Z-axis positive direction is searched to find the first intersecting face. The found face
intersection point and normal can be used to calculate the frame position and Z-axis. The
travel direction (or Work frame X-axis) can automatically be determined by using the robot
previous position and new position.

Each component of the Work frame can be set to automatically updated as the robot moves or
not. The settings are independently set for "Teach" and "Play" mode. By default the "Auto
Search" is active (checked) for all the components except for the "Travel Direction” in "Teach"
which tends make jogging operation of the robot difficult because the Work frame changes
after each position change.

» The Work surface search and calculation can become fairly intensive in cells with large
@ models made of thousand of faces and will slow down the playback animation. For
such cases, it may necessary to turn off (uncheck) the Work Surface auto search and
manually set the Z-direction.
* When the tool is close to an edge formed by multiple fages, the face with the normal
pointing upward will be selected over the other ones:
« If no surface can be found, the position is setsas the tool position and the previously

found normal (Z-axis) is reused.
S RN T

Manually setting the Work Frame

The Work frame compohents €an be set manually by clicking on the screen. To control the
pick result, pressthe,"Mere" button to display the Pick Setting section of the dialog. Select the
value to be set-and ¢lick on the screen to change those values to those of the clicked geome-

try.

Note that the "Auto Search" - "Teach" check boxes and the "Pick" - "Set Value for" check
boxes are exclusive of one another. By default, only the "Travel Direction" is checked to be
manually set by using the face point information ("Use Face: point"). Therefore, clicking on
the screen will cause travel direction (X-axis) to turn in the work surface plane to point toward
the clicked point.

[ | External Axis

Displays the pulse values of the external axis (base and station) 1, 2, 3... axis of the robot.

B  External Axis [units]

Displays the values of the external axis (base and station) 1, 2, 3... axis of the robot in the cor-
responding units. For linear axis, position units are used (mm, cm, inch...). For rotation axis,
angular units are used (degrees or radians).
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8.2 Monitor

8.2.3

Angle Data Panel

The angle data panel (or the Position(Angle/Frame) dialog box) displays the angles of each

robot axis and the TCP frame.

To display the angle data panel, select “Position Panel (Angle/Frame)” from the Panel selec-

tion box, or select {Tool} - {Monitor} - {Angle/Frame Panel...}.

Displays each axis angle in

Displays the frame

radians or degrees. data of the TCP.
PositiontArele/Framel |
—ANGLE —FRAME
< 2000000 N v} # P{mm}
: [ n7ee044 [ oooooon | -0e42788 [ 790000
Ll 1880807 00000 | -1oooooo | -ooooooo | -Dooo
U -008885T 1 M hgaeree [ oooooon | -07e6e0ad | 208994
R [ ooooono
= — Robat Configuration Coordinate
B 1531948 Maklp 0 H»=180 0 | | {* Baze ol
T [ 0000000 || Under 0 T3>=180 0 || ¢ Rohot _Close_|
f¢ Rad (" Dee Back 0 S»=1800 | Usii |1_ CUEEE Y
—— Loe option ~—" Specifes the €otrdinate
rap B [ Coord [ el system of TCP'frame.
[~ Reonf [ FRAME
DEGDist 3 | | [ vz

Add | Glear| ‘ﬁ
>

| Specifies the itemssadded to the list box. |

| Specifies the number-of decimals of the values.|

-

List box:

Displays a list of items specified in
the Log option section.

Angle Data Panel (Position(Angle/Frame) Dialog Box)

ltem

Description

[Close] button

Closes the angle data panel.

[More>>] and [<<Less] button

the extended dialog box.

[More>>] displays extended dialog box, and [<<Less] closes

[Add] button (in the extension)

box.

Adds the items selected from the “Log option” section to the list

[Clear] button (in the extension)

Clear the list.

[Copy] button (in the extension)

Stores the listed data in the clipboard

TiSEEE)87QQ: 2823408167
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8.24 |/O

I/0O setting and monitoring are enabled by commands under {I/O} command: select {Tool} -
{Monitor} - {I/O} for the following operations:

If the cell contains multiple robots and the "Multiple Robot Dialog" mode is enable, a sepa-
rate 1/0O Monitor can be displayed for each robot in the cell. Select the robot to be dis-
e played in the robot combobox of the toolbar before displaying the I/O Monitor.

[ | I/O Monitor

I/0 Monitor can display signals from an instruction and also give signals to the robot by select-
ing an IN signal before or during playback.

The /O data specified in I1/0O Monitor can be saved as well. Refer to " Saving and Loading the
I/0O Data " for details.

To display the I/O Monitor dialog box, click on or select {Tool} - {Menitor} - {I/O} - {I/O
Monitor}.

Specifiesthe 1/0 signal

group' No. to be displayed.
v x|

Group Me |'| v|

“IGRM ~ DGR ——
[ INgM [~ OTHO1
[T Ngoz || oOTHOZ
[T INg03 || OTH03
™ IN#D4 | OT#04
[~ IN#05 [~ OTH#O5
[T IN#DE || OTHOG
[T ngor || T oT#07
[T Ingoz || OTHOZ

[ Set all IN-Signal
[~ Set all OT-Signal

Clear |/0 |

I/O Monitor Dialog Box

Item Description

Turns ON all the IN signals of all registered robots. Uncheck

[Set all IN-Signal] check box 1y p 0 o turn OFF all the IN signals.

Turns ON all the OUT signals of all registered robots. Uncheck

[Set all OT-Signal] check box the box to turn OFF all the OUT signals.

[Clear 1/Q] button Clears all the signals of the selected robot.

[Close] button Closes I/O Monitor dialog box.
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8.2 Monitor

B  Sequencer Connection Setting

MotoSim EG uses a STAGE object as sequencer function to exchange 1/O signals between
robots: the I/O check between robots is enabled with this function.
Select {Tool} - {Monitor} - {I/O} - {Connection Setting} to display the Connection Setting dialog

box.
Definition of connection between the
robot and the sequencer (IOMAP).
: x|
- Connection— Definition of the connection
- Connection List in the sequencer (Connection).
Add | Edi |Delfe
=-R1
L INHOT T3 WT2T1.TIMER= 500
=-R2 [CIT3T1.TIMER=1.00
b INHOTT2
L OTH0,T1
Teminal Info.
Displays terminal information. - a
If_there is no definitiorj of t_he terminal, | L~ v A
displays "No Information” in the box. | — - Beel
- A
Connection Setting Dialog Box
ltem Description

[OK] button

Applies the modifications on the connection setting, and closes the
dialog box.

[Cancel] button

Closes the dialog box without applying the modifications.

Procedure

1. Select [Add] in the "IOMAP" section to display the IOMAP Editor dialog box, and define
the connection between the robot and the sequencer entering the robot name,
I/0O type, and the I/O number and terminal number for the sequencer. Press [OK].

(d) Terminal number

i
(a) Robot name
Cancel |
(b) IO type J . (c) I/0 number

110/297

TiSEEE)87QQ: 2823408167



8.2 Monitor

To connect the OUT-1 of the robot R1 to the terminal 1, set:
(a) R1; (b) OT; (c) 1; (d) 1.

To connect the IN-1 of the robot R1 to the terminal 21, set:
(@) R1; (b) IN; (c) 1; (d) 21.

It is also possible to connect in group unit.

To connect the OUT1-8 to terminal 1-8, set:
(a) R1; (b) OG; (c) 1; (d) 1

Select [Add] in the "Connection List" section to display Connection Editor dialog box,
and define the connection in the sequencer.

Setting without Logical Expression
Enter the terminal numbers for the Robot Input and the Robot Output. Specify the
starting delay timer, then press [OK].

(a) Robot input

Caonnection Editor il
Setting of Connection /
Sequencer Output ik
{Robot Input) %

Sequencer Input

.
{Fobot Output) d"L %ﬁl

TMER = [ 000 fsec] “\ "éé [
(c) Starting delay timer t) Robot output

e.g.
To delay the T9 sequéencer.output signal (to the robot input) for 2 seconds after
receiving the T47.sequencer input signal (from a robot output), set:

(@) 9; (B)\17;(e)2.00.
mi\s &
Inthis.case, the result terminal (sequencer output) must be connected to the IN signal of
2 the'fobot.
Be aware that the connection of the result terminal to the OUT signal of the robot may
cause damage to the logic, resulting in an 1/0O simulation failure.

Setting with Logical Expression

i) Click on [Exp.>>] to display the “Logical Equation” section.

i) Enterin the "Sequencer Terminal: T" edit box the terminal number to which
the result of the logical arithmetic expression is to be assigned, the item (b)
in the figure below.

iii) Enter the logical arithmetic expression in the edit box (c): the supported
operators are listed as follows:

+ Represents OR (U).

Represents AND (N).

! Represents NOT: applied in case of using the contact point B (STR-NOT).

() | Represents parenthesis.

T Represents terminal.

111/297

Tis#EANE)E7QQ:2823408167



8.2 Monitor

iv) Setthe delay time in TIMER edit box (d) if the result of (c) is to be assigned
to (b) with a certain time delay.

(a) Displays the Logical
Equation section.

Caonnection Editar
Setting of Connection

Sequencer Output I

{Fobot Tnput) T I \
Sequencer Input .

{Robat Output) 'TI I

TIMER = [ 000 [gec] Exp > |

Gancel

(b) Terminal number to which the result
of the arithmetic expression is assigned.

F‘

Mo Information

[Wo Tformation Kﬁéﬁlwﬁ'
X

Connection Editor
—Setting of Connection

Sequencer Output T
(Fobot Tnput? :

Sequencer Input
{Robot Output)

TIMER = | [sfc]

—Logical Equation

Sequencer
Terminal T |31_ >, Jb

<4 Pos. |

Tl T2 131

T11:R10T:
TI2R1.0T#)
T31:R1 N1

<

L

(d) Delay timer.

(c) Logical arithmetic expression.

3. Press [OK] on the Connection Setting dialog box when the setting is completed.

@ In the "Connection List" section, the checkbox on the left of each connection can be
- unchecked to disable the connection.
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Example of Logical Expression

T 3 [P

T2 T3
—/|/|/—| |—> T

Logical expression: T1 =T2 + T3
Explanation: Terminal 1 turns ON when
either terminal 2 or 3 is ON.

Logical expression: T1 =T2 * T3
Explanation: Terminal 1 turns ON when

both terminal 2 and 3 are ON.

Logical expression: T1=!1T2* T3

Explanation: Terminal 1 turns ON when
terminal 2 is OFF and
terminal 3 is ON.

R N s 9 )

* The instructions currently supported are as follows:

‘@ * This function does not check for duplication when defining IOMAP.
[ _J

DOUT OT#(1)=1
DOUT OG#(1)=3
WAIT IN#(1)=1

WAIT IN#(1)=1 T=20.0

. MERAN W

B  Saving and Leading the I1/O Data

The data setiin thell/O Monitor dialog box can be saved and loaded.
To save the I/Ovdata, set the I/O status to the desired state, then select {Tool} - {Monitor} - {I/O}
- {l/O Save}. To display the saved I/O status, select [I/O Load] to load the saved I/O data.

TiE#5E2)vE7QQ:2823408167
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8.2.5

Variable Monitor

Displaying and editing the robots are enabled by setting the Variable Monitor, which appears

by clicking and selecting the [Variable Monitor] check box, or by selecting {Tool} - {Moni-
tor} - {Variable Monitor...}.

P \Wariable Monitor -10] x|
Add(g) | Modi) | DeliD) | Glear(L) | Close (G|
Var | Mame | wall | walz | v
B4 20
B017 1
ol 8
1] | Nl
Variable Monitor
ltem Deseription

[Add(A)] button

Displays the Variable Property dialog box to set the variables to be dis-

played and edited.

When setting a.position variable (such as P, BP, EX variables), be sure to

specify thesffame (coordinate) in the FRAME combo box.
Setting of-FRAME:

Variable P: When "USER" has been selected, set the user

coordinate number in the [UF#] box.

Variable BP: Enabled only when "PULSE" or "BASE" is

selected.

Variable EX: Enabled only when "PULSE" is selected.

“ariable Property
Name: FRAME ToOL# TS
= | [FronT | [s<ien
up A< 180
Fup | [ a0

Wall: Wal2: Wald: Wald: Walh: Wald:
| | |
Cancel |

[Mod(M)] button

Displays the Variable Property dialog box to modify the variables.
If "PULSE" is selected in the FRAME combo box when a position vari-

able (such as P, BP, EX variables) is selected in the Name combo box,

no selection can be made in the “TYPE” section.

[Del(D)] button

Deletes the selected variables.

[Clear(L)] button

Deletes all the variables displayed in the Variable Monitor window.

[Close(C)] button

Closes the Variable Monitor window.

TiSEE#U)E7QQ: 2823408167
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B  Teaching with Position Variables

Use the JOB Edit dialog box to perform teaching with position variables. The JOB Edit dialog
box is displayed via the Job Panel or the Programming Pendant dialog box.

Procedure

1. To display the JOB Edit dialog box, select a MOVE instruction which is already taught
and double-click it.

2. Enter the position variable to be taught in the JOB Edit dialog box, and add the line as
an instruction.

‘@: Teaching with position variables is available only in the JOB Edit dialog box.
[ _J

+ HP6-A00: JOB (TEST.JBIN 8 |
MO V=078

" Del Nt By e

& Add 0. CO000 .J=0.78

¢ Mg P ~——

\‘ JOB Edit x|

Ais|nput

Cloze |

¥ Sync

JOE Edit

MO I I=0. T8

_> i nput

= |
Add Lv Replace Line Cancel |

Cloze |
Caution:Mo Syntax Checked [ Sync

8.2.6 Lap Time Panel

The Lap Time Panel dialog box shows playback time of a specified section or the number of
stroke per minute (spm).

It can be displayed by clicking and selecting the [Lap Time Panel] check box, or by
selecting {Tool} - {Monitor} - {Lap Time Panel...}.

Lap Time Parel x|

it
’75' sEC " =pm

" 0.000
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Procedure

1. Enter the following command at the point where the lap time count is to be started.
(Note that the command has to be entered before the start point as shown in the figure
below at “(a)”.)

‘RPT:LAP=START

2. Enter the following command at the point where the lap time count is to be stopped.
(Note that the command has to be entered after the end point as shown in the figure
below at “(b)".)

‘RPT:LAP=STOP

MO 4=100.00

(a) Command to start
the Lap Time count.

" Del xNPF' —

g ’:ldd EET.LAP3TART
o [WEVTCOMOTYI=To0.00
Erter | |MOVJ COODT vJ=100.00
MOV CO002 J=100.00
Maove.. | |TIMER T=0.2
il MOV CO003J=100.00
Hislnput | {0 Co004 Ya=100.00
MOV CO005 J=100.00
MOV, CODOE J=100.00
Close | |MOVJ CO007 vJ=100.00 (b) Command te’stop
TIMER T=0.1 S -
¥ Swnc  |wov Conlava=10000 the Lapalirmie‘count.
MOV CO0094)=100.00
ALLEREELL1 1], Of
SFET-LAP=GT 0D
(T e

i

3. Select "Lap Time Panel" in the Panel'selection box to display the Lap Time Panel dia-
log box.

Robot list

Playback time of
/_5 specified interval,
Lnit. OR
{‘ ket the number of stroke
per minute (spm).
0.000

4. Play back the job.

@ Robots cannot be selected during the playback.
L _J

5. After the playback, the Lap Time Panel dialog box shows the playback time between
two points specified in steps 1 and 2 above, or the number of stroke per minute (spm)
of the currently selected robot.

To display the lap time of each robot, change the robot selection in the robot list.

6. Press ﬂl to reset the value to zero in the Lap Time Panel dialog box.
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8.2.7 Play Panel

The Play Panel enables the review of the cycle time for each step, the adjustment of the dis-
play refresh time, the data storage, etc.

To display the Play Panel, click on and select the [PLAY Panel] check box in the Panel
selection box, or select {Tool} - {Monitor} - {Play Panel...}.

Displays the numbers : DEF ACEIE =lolx| | | Sets the play
of lines and steps of Play | Mext | Back | RES'P/_ mode.
a played job. _& v Cycle {~ Step " Loop

éine:[clI Refrezh Time

tep: 100

MoveDiz) ;I Lo

Plaw0izh

% | | Sets the speed
Displays the moving L for refresh time.
time and play time. weonccesll

Play Panel

ltem Description

[Play] button Moves the robot withithieselected job, and displays the playback time

in a text box
[Next] button Skipsdorward/to the next line of the job.
[Back] button Skips'backward to the previous line of the job.
[Reset] button Jumps to the top of the job, and clears the data in the edit box.

Slows the drawing speed.

Reduce the value toward 0 by moving the scroll bar in the “Refresh
Time” section: the speed is set at 100 by default.

To make the refresh time even slower, select {Robot} - {Controller} -
{HeartBeat}, then set the mode to [Detail Mode].

“Refresh Time” section

‘@: This function is available only when the play panel dialog
box is displayed.
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Play Panel

ltem Description

Displays the Play Option dialog box to select the type of time displayed
in the play panel and to display the Heart Beat dialog box. (For the
details of Heart Beat, refer to " 7.2.4 Heart Beat".)

Select the [Pulse REC] check box to display the Pulse Record dialog

box.
[Option...] button Play Option X
Dizplaved time
[T Move Time
[V Play Time Cancel |
[T Pulze REC HeartBeat.. |

Stores the content of the text box on the clipboard.
Selects whether to paste data into the text document or Excel spread
sheet in COPY Option dialog box.

[Copy...] button

L )

[Close] button Closes the PlayPanel

8.2.8 Report'Panel

Special command can be inserted in a job to display the execution time of the specified line
and other information on the Report Panel.

To display the Report Panel, click on and select the [Report Panel] check box, or select
{Tool} - {Monitor} - {Report Panel...}.

i Report Panel

Clear | Copy | Save |

1440 :upfi: DEFALILTO04 - PLAY TIMEY
3.050 : upG : DEFALILT,O08 : PLAY TIMEZ

S Message / Variable value / 1/0 value
Execution Time
Line No.
Robot Name

| Job Name
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Report Panel

Item Description
[Clear] button Deletes all reports displayed in the Report Panel.
[Copy] button Copies all reports shown in the Report Panel to the clipboard.
[Save] button Saves all reports shown in the Report Panel to a text file.
[Close] button Closes the Report Panel.

Procedure

Open the Report Panel. A report entry is generated when a report command in the job is
encountered during playback.

| Report Command Description

Add the following report command ('RPT:) within the job so that the Report Panel displays a
message, a variable value, or an |0 value when that line is'executed during playback.

To Display a Message

Example of command in a JOB =~ Display in the Report Panel

‘RPT:MSG=Character string io-display = 12.34:UP6-1: TEST, 002: Character string to
display

~ AN &

= Enclosesthe whole string in double quotes if delimiters (such as space, etc.) are included
in the string.

To Display a Variable
Example of Command ina JOB = Display in the Report Pane
'RPT:VAL=B001 = 12.34:UP6-1: TEST, 002: B0O01=3
'RPT:VAL=D002 = 13.34:UP6-1: TEST, 003: D002=10
'RPT:VAL=I003 = 14.34:UP6-1: TEST, 004: 1003=3

'RPT:VAL=P004 = 15.34:UP6-1: TEST, 005: P004=1.0,2.0,3.0,4.0,5.0,6.0
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To Display an 1/O

Example of command in a JOB

'RPT:I0=IN#(1)

'RPT:I0=IG#(1)

'RPT:I0=IGH#(1)

'RPT:I0=0T#(1)

'RPT:I0=0G#(1)

'RPT:I0=0GH#(1)

=

=

8.2.9 Pulse Recorder

Display in the Report Panel
1.00:UP6-1: TEST, 002: IN#(1)=1
2.00:UP6-1: TEST, 003: IG#(!)=127
3.00:UP6-1: TEST, 004: IGH#(1)=15
4.00:UP6-1: TEST, 005: OT#(1)=1
5.00:UP6-1: TEST, 006: OG#(1)=127

6.00:UP6-1: TEST, 007: OGH#(1)=15

When playback is performed with the Pulse Recorder dialog box displayéd.on.the screen, the

pulse positions of the specified robot is displayed in the dialog boxat every'screen refresh.
Model operation instruction can also be recorded by checking|the "Hide See Model (MDL

instructions) checkbox.

When moving the cursor in the displayed listofdata, if the selected data line contains pulse

information, the robots are moved to thespecified pulse positions; if it contains a model

instruction, the specified model qpétationis executed.

The Pulse Recorder dialog/boX appears by clicking on @l , or by selecting {Tool} - {Monitor} -

{Pulse Record}.

i Pulee Recorder

4z Wz > 2| =]

[w|HPE-&00 e
V -
[ Hide/See Model
[w]LPB-A00 [MDL instructions)
HPE-400 | uPE-200 |

Copy | Deletel Rezet | Lioad | Save | F'eriu:u:ll
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Pulse Recorder Dialog Box

Item Description
o= Moves the cursor to the first data line and executes it.
“E Move the cursor to the previous data line and executes the line.
> Continuously executes the data line in the pulse record from the
= cursor current position to the end of the list or until stopped.
Stops the continuous execution of the data lines started by press-
Ll ing the w = button.
M Moves the cursor to the next data line and executes the line.
. Moves the cursor to the last data line and executes it.

[Copy] button

Copies all the data lines to the clipboard.

[Delete] button

Deletes the data line where the curser isfloecated.

[Reset] button

Deletes the all the data lines:

[Load] button

Retrieves the previouslyisaved data lines from a text file (.txt).

[Save]button Stores all thé‘data lines in a text file (.txt).

. Displays:the Heart Beat dialog box to specify the refresh time inter-
[Period]button val(For details on Heart Beat, referto " 7.2.4 Heart Beat".)
[Close]button Closes the Pulse Recorder.

‘@: Same buttons in the Pulse Recorder dialog box can only be used after the job has been

played back.
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8.2.10 DOUT Command Job Call

When the external output signal is turned ON by a DOUT instruction, the job related to the out-

put number is executed.

MotoSim EG can execute a job containing MDL instructions to simulate such action as hand
ON/OFF, however, the sections that call those jobs or MDL instructions should be deleted
when downloading jobs to the actual controller. This function can simplify these procedures
by linking a job to DOUT instructions.

The function can be set in the "Set Job to DOUT instruction" dialog box, which can be dis-
played by selecting {Tool} - {Monitor} - {Set Dout Job}.

E;Et -_||:| E: to [:ll:l |_|T Ir'|:£:tr'l_1|::ti|:|r'| EI

Modify | Delete | Al Del | Effect/No Effect

Out No. | Effec.. | JOB Name |

1 (] Are_off fill Effect

2 oM firc_on ——
All Mo Effect

P\
2

s‘r Cancel

“Set Jobrto, -DQUT “instructions” Dialog Box

ltem

Description

[Add] button

Adds an output number and a job name to be called. If the output
number is already defined, select whether the data is to be overwrit-
ten.

[Modify] button

Modifies the contents of the selected definition.

[Delete] button

Deletes the contents of the selected definition.

[All Del] button

Deletes all definitions.

[Effect/No Effect] button

Enables or disables the selected definition.

[All Effect] button

Enables all definitions.

[All No Effect] button

Disables all definitions.

[OK] button

Stores all the modifications in the memory and closes the dialog
box.

[CANCEL] button

Cancels all the modifications and closes the dialog box.

Procedure

1. Click [Add] or [Modify] to display the Add/Modify Call Job dialog box where the output

TiSEE#U)E7QQ: 2823408167
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number and job name can be set. Note that only a job in the Job Name combo box
can be selected.

fidd Madify Call Jab ﬂ
Ot Mo il;l v Effective
Job Mame: | Arc_off jbi =l

| ] I Gancell

2. When the setting is complete, click on [OK] to store the modifications. The information
defined in the dialog box are written to the cell file when the cell file is stored.

‘@: When using this function, it requires as much cycle time as it for a call instruction to exe-
- cute. Therefore, disable the related definition when an accurate’CycCle time is required.

AT
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8.2.11 Tool Work Panel

The Tool Work Panel allows defining commands that activates/deactivates the tool work oper-
ation and monitors the work operation during playback. When the tool is turned ON, its path
can be displayed on the screen. After playback, tool activation count and the work operation
time are reported in the Tool Work Panel. Work path models are automatically erased when

the playback is reset.

The Tool Work Panel can be displayed by clicking the Panel Display Button and selecting
the [Work Panel] checkbox, or by selecting {Tool} - {Monitor} - {Tool Work Panel} from the

menu.

Tool Work Panel

B

Wk, List: W Dizplay after Playback
R obot | ‘wiork Command | Diizplay | Line | Eu:uuntl 'W'u:urkTime[s]l
HF3-400 DOUT OT#H=(1] Dizplay  Med 2 214
HF3-400 SPOT Dizplay  Large 4 0.00

ARCOM Digplay  Small 1 1.38
Work playback
btz 5 | information <l |

\o

Displays the work properties edition§ection.

Toal Wark Panel

Whork List:
R obot | ‘wiork Command | Display <
HF3-A00 DOUT OTH=(1] Dnzplay
HF3-A00 SPOT Diizplay
St 3100 ARCOMN Dizplay

| Count | Work T imelz) |

2 214

Large 4 0.00

Small 1 1.38
Cloze |

Select the robot
R abat: IS‘JS«JDD ; LI

=TT DAY
o I__l" Add Select operation
“Work Command M- Line Size: | Small to add modify
hd iy >
Stat. [ARCON 7] WDrkMDdEl...“S"..."E-JI]I]_HangE or delete a
Delete Work entry.
o Al Parent... ”w.:.rl.j
Coaser| 1| | 1000

A 4

AN

activate

Define the Work command that will

the robot tool.

Define the properties to display
the Work on the screen.
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“Tool Work Panel” Dialog Box

ltem Description
Work List Displays the defined work commands for every robot.
Robot:
Name of the robot model.
Work Command:
Command that will trigger the work.
Display:
Indicates if the work path will be generated.
Line:
Size of line to be displayed on the screen.
Count:
Number of time the work has been activated.
Work Time:
Total time that the work was ON.
Clicking on a work item will select it for edition.4\When the work
selection is changed the properties are updated with the setting of
the newly selected item.Double clickinglon,a work item will automat-
ically display the edition section andfestare the item original proper-
ties.
[Display After Playback] When checked the, Tool Wark:Panel is automatically displayed after
checkbox playback.

[More>>] and [<<Less]
button

[More>>}/expands the dialog box to display the property edition sec-
tion,cand{<<Less] collapses it to hide the properties.

[Robot] combobox

Selects the robot to which the work command applies.

[Start] combobox

Selects the instruction that will activate the work.

Instruction : ARCON / DOUT ON / SPOT / SPYON / TOOLON /
HAND/ Always

‘@: Selecting "Always" will generate a line from the begin-
- ning to the end of the playback.

Radio buttons

If the [All] radio button is selected, all the occurrences of the work
instruction will be detected. Otherwise, only the instructions with the
specified parameter are detected.

ASF# / OUT#/ GUN#/ GUN / TOOL / HAND

[Display] checkbox

Indicates that the work path will be generated during playback when
checked.

[Color] button

Displays the Model Selection dialog to select the color used to dis-
play the work path.

[Line Size] combobox

Selects the line thickness used to display the work path.

[WorkModel] button

Displays the Model Selection dialog to select the model from which
the work path is generated.
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“Tool Work Panel” Dialog Box

ltem Description

[Parent] button Displays the Model Selection dialog to select the parent model of
the work path model.

[Max Points] box Defines the maximum number of data points that are generates in
the work path model. The value may be increase up to 20 000
points. When the maximum value is reached, the oldest points are
erased as new points are generates.

[Add] button Adds a new work definition with the current settings in the property
edition section.

[Modify] button Modifies the currently selected work definitions with the new set-
tings in the property edition section. Note that the work entry may
change position in the Work List.

[Delete] button Deletes the currently selected work definitions.

[Close] button Closes the Tool Work Panel.

I AN ¥ g
* When the DOUT command is selected, turning the_ ocutpdt with“output groups (OG# or

OGH#) will also be detected. Itis the change of the State of the output by the instruction
o that is detected; therefore, if the output was already‘on, its activation will not be
detected. PULSE instructions are notdetected.
* When the SPOT command is selected, the"SVSPOT instruction will also be detected.
Work time is not calculated-and willalways display 0.00 seconds. The spots are dis-

plays as dots on the séreen:
A &
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8.3 Teaching

8.3.1 OLP

OLP is a teaching tool that simplifies the robot teaching by moving the robot to an target posi-

tion.

The OLP dialog box can be displayed by clicking on £| or by selecting {Tool} - {Teaching} -

{OLP...}.

For the details on how to use OLP, refer to " 12.1 Teaching Using OLP Function ".

Name of the operation object

[V OLP Active
~ Move Mode

¥ Position

Use the Shift key to
toggle the "OLP Active"
checkbox

— Fick Mode
[ Center
[" Edge

se Face; /_
I~ Driertation | Momal
7 Z-Asis | Feverse

— Pick Object
v Models v
v Linestinters_ v
¥ Floor

, PN
1
:. acher B2 |

\ " Curkodsl

44 Less |

Close I

— Move to External Ref. Paint

[ Active Select Reference |

— Synchronous Move of Baze Axiz

I~ Active I ethod |

OLP dialog box

ltem

Description

[OLP Pick] check box The check box is automatical

selected to operate the robot.

To be selected whenever OLP is used.

ly cleared when another function is

123/297

TiSEEE)87QQ: 2823408167



8.3 Teaching

OLP dialog box

ltem Description

Determines the method to move to the target point.
[Position] check box:
The Operation Object is moved to the position (XYZ) of the target
point.
[Orientation] check box:
The Operation Object is turned to match the orientation (Rx, Ry,
Rz) of the target point frame.
[Z-Axis] check box:
The Operation Object is turned so that its Z-axis matches the Z-
axis of the target point frame.
[Use Face] section:
This setting is enable with [Orientation] or [Z-Axis] mode. It can
be use to change the direction of the Z-Axis when selecting a
face.
[Normal] radio button:
The Z-axis is in the same direction as the face normal.
[Reverse] radio button:
The Z-axis is in the opposite direction of the facesnormal.

“Move Mode” section

- Bm, ¥
If only the orientation is¢obe,changed without
changing the positiohsuncheck the [Position]
e checkbox before clicking any point.
LT OARANST

Sets conditions determining the selected point in the clicked area.
[Free] checkbox:
Point.of the'model at the clicked position.
[Vertex].check box:
“Pick Mode” section Nearest vertex from the clicked position.
[Center] check box:
Center of the nearest face or edge from the clicked position.
[Edge] check box:
Nearest edge point from the clicked position.

Sets the type of the object to be selected when clicking on the cell
view. (Multiple items can be selected)
[Model] check box:
Solid models.
[Frame] check box:
Model frame or AXIS6 models.
“Pick Object” section [Lines & Inters] check box:
Lines such as LINE part, WORK line and wireframe model, and
intersection lines generated by the intersection of parts or models.
[Point] check box:
Points such as TRACE points.
[Floor] check box:
FLOOR parts.
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OLP dialog box

ltem

Description

“Operation Obj” section

Selects an object to be moved to the target point.
[Robot TCP] radio button:
-Sets the robot TCP as the object to move.To select the robot,
please refer to section " 7.2.3 Robot Selection ".
[Teacher] radio button:
-Sets the “Teacher” coordinate axis as the object to move.
[Model] radio button:
-Sets the selected model as the object to move.

Model can be selected with @ or {Screen} - {SelectModel} or

the [CADTree].

[XYZ] button:
-Displays the position data panel as shown below to manually
modify the position or orientation of the operation object.

i+ HPG: Position [pulse] EI

Frame: IP‘uIse

}{|—13?n.nnH Ref-17332
¥ [-1500.00 H Ry|0.00 E
Z [60.00 H Rz|-161.18 E

i LOGAL

Step |10 =]

Teacher dialog box

Cordinate
|7ﬁ' WORLD & POSE

= Refer to the dialog title bar to confirm the operation
object name.
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OLP dialog box

ltem Description

TUse to move the part held by the robot to a specific point (External
Reference Point).
[Active] check box:

“Move to External Ref. - When check the robot will move the point clicked on the model it
Point” section is holding to the defined external reference.
[Select Reference] button:

Displays the Select Model dialog to select a model (frame) as the

external reference point.

Use to move the base axis (servotrack) at the same time as the robot
when moving to a target point.

"Synchronous Move of [Active] check box: L .
- When check the base axis will move according the set method to

Base Axis" section enable the robot to reach the target point.

[Method...] button
-Specifies the method to move the base axis.

B  OLP Function Pick Method and Display

When the mouse pointer is over the cell view, press down the leftamouse button. The model
considered for selection will display in yellow with a red dot te indicate the specific point loca-
tion. In the case of a solid model, the border (edges) of the pick face will be highlighted in
green. The display will update to represent change.of'selection as the mouse pointer is
moved over different models. The actual selection’is made only when the mouse button is

released.

Pick Point

»

-

The pick point display will change depending on the selected move mode.

Position Displays a point.
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Orientation Displays a frame (Z-axis is in red).

L

Z-axis Display an arrow (Z-Axis).

B  Selecting [Position] in the "Move Mode" section: (Other items set at
default)

The robot moves so that the robot TCP overlaps with any clicked peint.
Note that this motion does not involve any change in, the wrist posture.

B  Selecting [Position] and [Orientation] in the "Move Mode" section:
(Other items set at default)

The robot moves changing its wrist's posture so that the frame of the robot TCP overlaps the
frame of the clicked point.
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~ W

Click

B  Selecting "Move to External Reference Point"

Click a point on a model carried by the robot and the robot will move to bring that point to the
reference point. (The reference point needs to have been set before this operation can be

used.)

‘.;.<

A
N
Y

| Selecting)ﬁ'r\\/lodel] in the "Operation Object" section

Click a point and the currently selected model will be move to the click location. The name of
the current model is displayed in the OLP dialog title bar.

Click

-

Current Model

= For more details on the OLP operation, please refer to section " 12.1 Teaching Using
OLP Function "
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8.3.2 OLP Macro

MotoSim EG has the following OLP macro function related to the target point set in a work-
piece:
» A function to Judge whether the robot can reach the target points.
+ A function to Judge and display the installation position from which the robot can reach
the target points.
With the OLP macro function, only AXIS6 can be identified as target points. Therefore, it is
required to set AXIS6 for the desired target points prior to using this function.

The OLP macro can be set in the OLP Macro dialog box, which is displayed by selecting
{Tool} - {Teaching} - {OLP Macro...}.

=
File(E) —+ [ Selected target point |
. . get point
List of target points Current JAnI=ARTsE0 ]14]
to be checked
R
pespreelOT Check |\ | Results of,.check for reachl

AT ARISE 1141 2d
I

Adds and deletes the A | Robot position

possible target points

Fun | Gancel |

Procedure

1. Set AXIS6 for all the target points. (There are six target points set in the example
below.)

#dd Parts ———— Frame Edit: XI5
I 'I falals]
’780}{ _—I Index Position[mm,deg] Insert |
e /) % {-180.000 j|509_nnu jh‘mun j ml
elete
L 4 R .| By .| Bz || Color.. |
5 f0.00 = f0.00 =l {00 =l
Maowe Cre g ﬂ ﬂ ﬂ
ClipBoard.. Teacher
Step: I‘ID v:I Goto ||_ Pose | [huazi..d
= | Operatian: IAbsqute 'I [ Syn Cancel

‘@: Use [Goto] button in the “Teacher” section to make the setting of AXIS6 coordinate for the
- target point coordinate easier. Referto" 9.1.4 Teacher " for details.
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2. Once the setting of AXISG6 for the target points is completed, the AXIS6 frames are dis-
played on the model as shown in the following figure.

3. Clickon ﬁl or select {Tool} - {Teaching} - {OLPR...} todisplay the OLP dialog box, and
configure the setting as follows:

P _—
~ lse Face;
I Orientation | el
[ Z-hsis ) Feverse
Fick Mode———————————————
I Free [ Center
‘m " Edge

— Pick Object——  —

[ Model: @
[ Lines Points
[ Floor

— Dperation [

* Fobat TCE
" Teacher Kz |

" CuModel

Mare »» | Cloze I
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4. Select the AXIS6 using the OLP function. Note that inappropriate order of object
selection may cause an improper movement of the robot, resulting in a reach check

failure.

Click here to select.

5. After selecting one target point, verify that AXIS6 is.displayed in “Current” bar in the
OLP Macro dialog box, and then click the [Add}button.*Repeat the same procedure for

all the other target points.

Q’urrent IPDINT:.&XISEE[D] [11]

POINT:&x156[0][0] Reach
Check

Y

—&utaPlace

flacra

A Dal X |100a
|;I—_EI ¥ - 1000
Grid : Il:l

Run I Cancell

6. After adding all the target points, click the Reach Check button [>>] to find out whether
"OK" or "NG" is displayed on the right box. Make sure that the robot can reach all

those target points.
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B  Auto Positioning of the Robot

1. To set all the target points, perform the same procedure as the reach check, referring to
steps 1t0 5in " 8.3.2 OLP Macro "

CLPMacroblg

File(F)

Current |F'OINT:.E-.><ISE [0IL=]

][
POINT:2xIE6 [0][2]
POINT:AxIS6[0][4] ey | oK
POINT:AxI56 0] ] Ok

Macra —&utoPlace

Add Dl * o |1oao
|;I—_EI - 1000
Grid : IEI

Run I Cancell
P,

2. Enter the searching range (+/-}and grid Width to X, Y and Z in the “Auto Place” section,
and click the [Run] buttony(for;placement calculation).

OLPMacraDlg
Fil=(E)

Current |P0|NT:A><|SE mIE)

POINT.Ax1Ss[0][1 Chack | 2K
POINT-AxISE[0][2] QK
POINT:AXISE[0][4] b | QK
POINT.2xIS6[0][3] (o]

P —AutoPlace
| add | pel || 00
¥ (1000

CLOSE Z:- o
Girid : |1EIEI|

Run I Cancell
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8.3 Teaching

3. The places from which the robot can reach all the target points previously set are auto-
matically calculated. The usable coordinates are displayed with the AXIS 6 frames.

g e B P fomn e ||

4. Move the robot to the calculated coordinates where the robot can be placed: select the
[CurModel] radio button in the “Operation Obj” section in the OLP,dialog box, and
select the robot model from the tree in the Cad Tree. \/9

x|
[v OLPF Active
—Move Mode———————————————
Iv Paosition [ze Face:
[ Orientation M
[ Z-Auis = Beverse

— Pick Maode
[~ Free
V¥ Wertex

— Dperation Object
" Robaot TCP

" Teacher HYE |

i Cad Tree world

File Edit Attribute

x|
Add | Pos [[See == Ciese |
c 5
S 2R120rm j
=% SK120_link1
B SK120_link2
B SK120_link2_link1
L L SK120 link2 link2
B SK120_link3
B SK120_link4 =

5. Click one of the position frames with the mouse to move the robot to the clicked posi-

tion.

1 T ]

1

1

-

17171 T -
mEwEE ] T T

TiZ#ah20)\87QQ:2823408167
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8.3.3 Job Editing Function

Job Editor (or Job EditorNX) is available depending on the type of the selected robot: it is an
optional application that enables instruction-editing operation as accurately as the actual con-
troller.

To use the Job Editor functions, click on El or select {Tool} - {Teaching} - {Execute Job Edi-
tor...} to start the application.

The contents of the Programming Pendant dialog box (in paragraph 8.1.1) and the Job Panel
(in paragraph 8.1.2) are updated when Job Editor is terminated after editing the jobs.

= To use this function, it is necessary to install the separate applications Job EditorDX (for
DX100), Job EditorNX (for NX100) or Job Editor (for XRC). (Refer to the list below.)

Type of Selected Robot Applicable Job Editing Application Name
Robot operated with DX100 Job EditorDX
Robot operated with NX100 dob EditorNX
Robot operated with XRC Job Editor
Robot operated with MRC, MRC Il, or ERG N/A

8.3.4 Parallel Shift

Parallel Shift is a function which enables multiple taught positions of a job to be shifted at the
same time. The commands subject to this function are MOVJ, MOVL, MOVC, MOVS and
REFP.

The teaching positions and motion paths of all the MOV commands are displayed in the Paral-
lel Shift dialog box, and only the teaching position is displayed for REFP (reference point)
commands. The dialog box displays the motion paths before shifting in green color and the
motion paths after shifting in dark blue color.

The Parallel Shift function is enabled by displaying the Parallel Shift dialog box, which appears

by clicking on and selecting the [Parallel Shift] check box, or by selecting {Tool} - {Teach-
ing} - {Parallel Shift...}.

» The commands after the shift remain the same, and only the positions are changed;
there will be no change in interpolation, speed, etc.
- » The assumed image after the shift will be re-drawn each time the shift amount is
updated.

132/297

TiZ#ah20)\87QQ:2823408167
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Path after shifting | | Path before shifting
Parallsl Shift x|
—Frame ——————— ex_ jbi ISk'I i}
i Robot  Base Steps to Shift
¢ Tool € Lser I'I & Al " Select
—Shift Walue TP =
Wolmmd B0 =d | |SALL JOBINIT
= | |monvd CO000 BECON00 V=
MO 000 BCO0OT W J=

AT -4500 =4 {1 iov] Soooe BGO02 V=

MOV 0003 BCO003 W=

Z (mm) : 2500 :II CALL JOB-ARC_ON
WOV, T0004 BE004 V.=
— = MOVL G005 BOO005 Ves:
Unitmm: [ 50 = CALL JOB-ARG OFF

WO CO006 BOOO0E )=

MOV 0007 BCO0OT W= o
bt 1 NS PCOONE Y 1

¥ Baze fxis Move Apply | Close |

Parallel Shift Dialog Box

Item Description

Performs the Parallel Shift operation in the seletted coordinate sys-

FRAME" section tem. When the User frame is selected, select thie user frame number.

"X", "Y", "Z" spin boxes
Sets the shifting amount of each”axis direction in millimeter.
Directly enter the value of Specify the value with each spin button E
“Shift Value” section Unit(mm) spin box
Sets the_shift unit-forthe spin button.
Directly enterthe value or specify the value with spin button E
JIhe value«can be set between 1 to 1000 mm.

Calculates the shift amount using the robot axis after moving the robot
with a servotrack.
Enabled only for a robot with a servotrack.

[Base Axis Move]
check box

[All] radio button

Selects all the steps to which a shift may be applied in the job.
“Steps to Shift” section [Select] radio button
Selects the steps to which a shift may be applied in the selected
range.

Writes the shift result to the job. After applying the shift, the shift value

[Apply] button in the Parallel Shift dialog box is reset to zero.

Closes the Parallel Shift dialog box.

[Close] button The shift value is discarded if [Apply] is not clicked.
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[ | Limitation of Parallel Shift

« Shifting out of the range of motion:
If the position after the shift operation is out of the range of motion, the position out of the
range of motion will be displayed in red.

Parallel Shift x|
—Framg — ————————— ex_x jhi |8k1 i}
(* Robot (' Base Steps ta Shift
i Taal o Uzer I vI i gl i Select
—shift Value TOF "
® mm) —1500=d | |SALL JOBIMIT
=1 | MO o000 Bo0000 .=
. = MO CO00T BCO00T W=
¥ ' -4600 = | i) Conoe BCaan2 -
. Mo CO003 BCO00: W=
Z imm} : 2000 =i GALL JOBARG ON
[5oaf | MoVt coons scomms vea
Wit I CALL JOBARCOFF |

WOV CO00G BSO006 W)=

O D CO007 BOOOOT Wl=g
RS L CANNR PCONNR W 1

¥ Base fxis Move Apply | Cloze |

Shifting to Y=500.0 results in position out of
the range of motion; therefore, the previous
shifting result is displayed (6: displayed in red).

* If any of the following are performed during the Parallel Shift operation, the shift value in
the Parallel Shift dialog box is reset to zero:

a) Operations of the dialog boxidufing the Parallel Shift.
» Modifying the setting inthe "FRAME" section.
» Modifying the setting:incthe "Steps to Shift" section.
* Modifying the'setting of the [Base Axis Move] check box.

b) Job operations'during the Parallel Shift
» Modifying“4the job contents with another function
» Modifying the current job
» Executing a job that calls other jobs

* Teaching Sheet function disabled during Parallel Shift:
The Parallel Shift uses the Teaching Sheet function. Therefore, the Teaching Sheet func-
tion in the {Robot} menu is unavailable while the Parallel Shift function is being used.

+ Soft limit when servotrack moves:
When the [Base Axis Move] check box is selected for a robot operating with a servotrack,
the servotrack motion cannot exceed its soft limit settings.
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8.3.5

Rotation Shift

Rotation Shift is a function which enables multiple teaching positions in a job to be shifted in
parallel or rotated at the same time. The commands subject to this function are MOVJ,

MOVL, MOVC, and MOVS.

The Rotation Shift is enabled by setting the Rotation Shift dialog box, which appears by click-

ing on and selecting the [Rotation Shift] check box, or by selecting {Tool} - {Teaching} -

{Rotation Shift...}.

= The commands after the shift/rotation remain the same, and only the positions are
changed; there will be no change in interpolation, speed, etc.

Parallel direction

Rotating direction

x|

DEFALLT.JBI

Step to Fotation
C Toal € lzer Ijv = All " Select

— Rotation Walue

TOF o
GALL JOBINIT )
MO CO000 J
MOV GO0 |
MY COGE
MO\ I AE P L

C LR A OH
WML W=030 PL=D
8%, B ARG OFF

Y38 P00 =500
MO%.J G006 V=1 00,00
MOV G007 1J=10000 | =

Apply | Close |

D _
TI b 11
N

Faidee) -
Rzideel :

Rotation Shift Dialog Box

ltem

Description

“FRAME” section

Performs the Rotation Shift operation in the selected coordinate sys-
tem. When the User frame is selected, select the user frame number.

“Rotation Value” section

"X", "Y", "Z" edit boxes
Sets the shifting amount of each axis direction in millimeters by
directly entering the value.

"Rx", "Ry", "Rz" edit boxes
Sets the shifting amount of each axis direction in degrees by directly
entering the value.

“Steps to Rotation”
section

[All] radio button
Selects all the steps to which a shift may be applied in the job.
[Select] radio button
Selects the steps to which a shift may be applied in the selected
range.

[Apply] button

Writes the shift result to the job. After applying the shift, the shift value
in the Rotation Shift dialog box is reset to zero.

[Close] button

Closes the Rotation Shift dialog box.
The shift value is discarded if [Apply] is not clicked.
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8.3 Teaching

8.3.6 Paint Setting

The Paint Setting function allows to display the spray model when the SPYON or SPYOF

instruction is executed in playback operation. With this function, the painting section and the
valid painting range can be confirmed.

Paint Panel
Spray model setting I
Gun Mo, Iil i’

Tool No. O =

tal TGP

dletermeaimm IQUU |7 TP calculation

{binvalid

[¥ Tranzparent

?ci:?:na::e(mm) 00 Model division |32 -

GDji;nTEter(mm} a0 TCP distance -
ini

Diameter{mmj [300 Valid distance [

{elNozzle Almm) immi Zimm)

Pozition |E| ID ISDD

{edNozzle Txideg)  Tyldeg)  Tzldee)

Pazture |EI ||j ID

[+ Dizplay maodel

Flange

(&

L=

ARG
p-uy p

Cancel

PAINT Panel Dialog Box

ltem

Description

[Gun No.] spin box

(1 10 3) Paint gun n

umber.

[Tool No.] spin box

Specifies the tool number to set the paint gun number.

"(a)TCP distance"
edit box

Distance from the paint spray outlet (nozzle).

"(b)Valid distance"
edit box

Effective range to apply paint from the nozzle.

"(c)Max Diameter"
edit box

Maximum width of the paint spray face.

"(d)Mini Diameter"
edit box

Minimum width of the paint spray face.

"(e)Nozzle Position"
edit boxes

Nozzle position viewed from the flange.

"(e)Nozzle Posture"
edit boxes

Nozzle posture viewed from the flange.

Ti5#5RD#)87QQ:2823408167
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PAINT Panel Dialog Box

ltem

Description

[TCP calculation]
check box

Automatically calculates tool dimensions according to the input infor-
mation.

[Transparent] check box

Displays paint model in translucent color.

"Model division"
combo box

Number of divided paint spray faces.

[TCP distance] button

Paint color from nozzle to TCP.

[Valid distance] button

Paint color from nozzle to the end of the valid painting distance.

[Display model]
check box

Displays the created spray model.

Procedure

1. Select a robot for the spray model setting.
2. Select {Tool} - {Teaching} - {Paint Setting...}to'Specify each item in the Paint Panel dia-

log box.
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8.3.7

The Four Point Teaching function automatically generates rect-

Four Point Teaching

P1
angular tracks from four taught points previously selected. C‘ @
Passes in the interim of the rectangular track are generated by
specifying the first point, paint count, and pass count.

To use this function, display the Four Point Teaching dialog box P2
by selecting {Tool} - {Teaching} - {Four Point Teaching...}. 5
Example 1) Paint Count = 1; Pass Count 1 = 6; Circular = OFF.
»
l Pass Pitch 1: P2/(6-1)
f
> l (6]
f
(9] l fidl
<
Example 2) Paint Count = 1; Pass Count 1&6;Circular = ON.
=
D Pass Pitch 1: P2/(6-1)
B
> 8
" . \.@
« <
>
D
<
Example 3) Paint Count = 2; Pass Count 1 = 6; Pass Count 2 = 5; Circular = OFF.
a1 T—11@  Pass Pitch 1: P2/(6-1)
) 1 Pass Pitch 2: P1/(5-1)
‘ > | @
< v
E]) —
—— Y
ka
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Four Paint Teachine ﬂ
DEFALILT.JEI
peed | e R o000
Pairt Count |1 MO C000T J=100.00
MO GOO02 Y J=100.00
MO GON0E J=1250 PL=0
F1 FZ GALL JOB:ARG ON
MOYL 0004 W30 PL=0
Pass Gount | | GALL JOBARG OFF
oY S Vit
g ON =100,
s £ T e ca v oo
: 0000 i —oET o
Path Pich F mim MOV.J G000 VJ=2500 PL=0. o |

oK T

Procedure

1. Select the first point of four consecutive points in the displayed job.
A N

@ * The lines other than MOVE instructions are not allowed betwéen.the four points.
- * In the above example, the lines C0007 to C0009 canhot-be specified as the first point.

o’ KA N

2. Enter the speed for the four point teachifng.
(The speed of the second point_ofithesoriginal values is displayed as the initial value.)
3. Specify the Paint Count edit box:
Setting range of the value is4 to 99; the initial value is 1. (If 5 or above is set, the same
area is to be painted.again.)
4. Set the Pass €Count-edit boxes as follows:
Settingsange: 1 to 99.
If the Paint Count is 1, “P2” cannot be set.
The initial value is calculated from the selected four points and the value of the initial
Pass Pitch.
When the Paint Count is odd, the value set in “P1” is used.
When the Paint Count is even, the value set in “P2” is used.
5. Set the circular interpolation as follows:
When the Paint Count is odd, circular interpolation is used if the [ON] check box
on the “P1” side is checked.
When the Paint Count is even, circular interpolation is used if the [ON] check box
on the “P2” side is checked.
6. Press the [OK] button.
A confirmation dialog box appears; select [Yes] to generate the MOVE instructions
according to the information set in the steps 2 to 6 above.

= Be aware that once the [Yes] button is selected, the job after the Four Point development
cannot easily be restored (e.g. deletion of instructions, etc.) to its initial state.
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Four Paint Teaching |
DEFALLT.JBI
MOP
Speed I‘HD-lj mm/sec MOWL GO 100.0 PL=0
MWL 0001 W=110.0 PL=0
Paint Count I‘I MOVL CO002 W=1200 PL=0
ML CO003 W=130.0 PL=0
'Cyclel
Pi i) MOVL CO004 W=1400 PL=0
ML CO00% W=150.0 PL=0
Pass Count I_l" I MWL CO006 W=160.0 PL=0
If'gO\-;L2CDDD_." W=170.0 PL=0
i oM L] | vele
Circular T r HOVL 00008 V1800 PL=0
Path Pich 48846 mm ittt
Ok | Glose |

The Four Point Teaching dialog box before the Four Point development

(C0000 is selected, and 7 is entered in the Pass Count.)

x|
DEFAULT.JEI
HNOP =
Speed I‘I 100 mm/sec L=
0 PL=0
Paint Caurt |1 100 PL=D
1100 PL=0
1100 PL=0
SRR AR
Pass Gount |7 [ MOWL COO0T V=100 BLED X
MOVL COooINCITED 7L
. - 1100 PLe
e R X
i 48848 gL G001 2%/2110.0 PL=0
IRt (A m e s 2 =100 pl-n LI
Z X8 Close |

The Four Point Teaching«dialog, box after the Four Point development
(The generated instruction’ lines CO000 to C0013 are developed.)

7. Press [Close] button.
Confirm each point of the generated jobs.

= The Pass Pitch cannot be specified directly: the Pass Pitch box shows the value calcu-

lated from the selected four points and the Pass Count.
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8.3.8 Tool Renew

The Tool Renew function allows the taught job to be converted to the same control point even
if different tool files (TOOL.CND) are used.
To use this function, select {Tool} - {Teaching} - {Tool Renew...}.

x|
R"T:tpﬁ — | The selected tool file
Mew Tool Data File /
Browse;i N
| /—- Job list
JobMame
Arc_aoffjbi
Arc_onjbi
Detault jbi
Thit jbi
(]9 |
Cancel |
_V

‘@: This function overwrites tool files and job files. Make'sure.to‘backup the tool files and job
files before performing this operation.

P W &
Procedure

1. Press [Browse] button and¢sélect the tool file.

From the JOB List, select théjob to be converted. (Multiple jobs can be selected.)
Click on [OK].

Confirm thegjob.

The canversion will not be executed if the robot posture is changed significantly or the
positioniis out of the range of motion due to the tool change. If the conversion cannot
be executed normally, the message " 'Next Cannot be Converted!! " appears in the line
before the MOVE instruction.

mal e\
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8.3.9 Auto Place

The Auto Place function automatically searches a point to position the robot from a job or
“Auto Place File” (.txt). It also allows to create a job with minimum cycle time from the search

result.

For the operation, select {Tool} - {Teaching} - {Auto Place...} to display the Auto Place dialog

box.

File Edit Teach Location

—Select Teach

Add | Check Job..

—Search Location

Search Dl

Auto Place Dialog Box

ltem

Description

[Add] button

Adds the taught points selected with the OLP function to the Select
Teach list box.

[Check] button

Verifies the range of motion of each taught point in the Select Teach list
box. Indicates "NG" if the taught point is out of the range of motion.

[Job...] button

Displays the “Making JOB” dialog box. For details, refer to the step 4
of the Procedure below.

[Search] button

Searches for all the available points within the search range; displays
the results on the list box of the “Search Location” section, creating
auto place model files.

[Del] button

Deletes the item selected in the “Search Location” list box. (Multiple

selection is not allowed.)
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Commands in the Menu

{File}
{File} Pull-Down Menu
ltem Description
{Open} Selects “Auto Place File” (.txt), and lists the Axis6 model data read
P from the file.
ave ores the listed Axis6 model data in the Auto Place File (.txt).
{Save} St the listed Axis6 model data in the Auto PI File (.txt)
{Edit File} Opens and edits the Auto Place File in Notepad.
Xi nds the Auto Place function.
Exit Ends the Auto Place functi
{Edit}
{Edit} Pull-Down Menu
ltem Description

{Copy Search Location}

Stores the search results in the list box of the “Search Location” sec-
tion in the clipboard.

{Teach}
{Teach}Pull-Down Menu
ltem Description
Adds the taught points selected with the OLP function to the “Select
each” list box.
{Add} Teach” list b

For the details of the OLP function, referto " 8.3.1 OLP ".

{Delete a Point}

Deletes the item selected in the “Select Teach” list box. (Multiple
selection is not allowed.)

{Delete all Points}

Deletes all the items in the “Select Teach” list box.

{Load from JOB}

Reads the taught points from the selected job, and displays them on
the “Select Teach” list box.

{Check Reach}

Verifies the range of motion of the selected taught point in the “Select
Teach” list box. Indicates "NG" if the taught point is out of the range of
motion.

{Making Job}

Displays the Making JOB dialog box. For details, refer to the step 4 of
the Procedure below.
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{Location}
{Location} Pull-Down Menu

ltem Description

Searches for all the available points within the search range; displays
{Search Start} the results on the list box of the “Search Location” section, and creates
an auto place model file.

Specifies the search range in the Search Area Def dialog box.

Serch Area Def {mm}

o ImmnDD :I
: = Cancel
{Search Area Def} if's [zon0 00 =

CGrid - [200000 =
Speed : |MID x| |Oenter 4

Reads the location points from the auto place modeliilg,‘and displays

{Load from Mode File} them on the “Search Location” list box.

Deletes the item selected in the “Search- ogation” list box. (Multiple

{Delete a Location} selection is not allowed.)

{Delete all Locations} Deletes all the items in.thé “Seareh Location” list box.
{Start}
Starts the'quick cycle time operation.
{Quick Cycle Time} {Stop}

Endsithe-quick cycle time operation.
{Define’INF File}
Selects an INF file to perform the quick cycle time operation.

Procedure

1. Select {Teach} - {Load from JOB} to select a job, and display the list of Axis6 models of
the selected job on the Select Teach list box as shown in the following figure.
(At this point, select a simple job such as the one with MOVL and MOVJ instructions.
The one with CALL, JUMP, or WAIT instruction should not be selected.)
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File Edit Teach Location

—Select Teach

Ad .| Job.

 TAFGhs = 1 25 AFEE IOT]
HPti-het bl 23 56 00 ]
HPti-he ] 2380 0]12]
HPfi-hef ] 2306 0] 2]
HPti-hs ] 22 A6 [014]
HPgi-hsx 1 23-AXEE ](E]
N HPti-hete bl 23 A6 0106 ]

N |

—Search Location

Search Del

4 | |

2. Specifies the search range in the Search Afea Defldialog box.

3. Press [Search] to start searthing;the location points.
The location points Axis6'models are listed as follows.

File Edit Teach Location

—Select Teach

add | Check Jab..

HPG-hstxx123:AXISE[01[0]
HPE-hefi b 23:4:I56[010 ]
HPfi-hefx b 23:4:I56[00[2]
HPE-hsfx 1 23:ARISE[01[3]
HPf-hefi b 28:ARI56[01[4]
HPfi-hefx. b 23:4:I56[0][5]
HP6-hsfx b1 23:4-I56[01[6]

C | |

—Seatch Location

[#00:0.00,-200,00,450.00,0.00,0.00,0.00
(001:0.00,0.00,450.00,0.00,0.00,0.00
(002:0,00.200.00.450.00,0.00,0.00.0.00
(003:0.00,400.00,450.00,000,0.00,000
(004:0.00,600.00,450.00,0.00,0,00,0.00
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4. Select an arbitrary point from the Search Location list box, and display the following
dialog box to create a job by selecting {Teach} - {Making Job}.

Specify whether to create a new
job or select an existing job.

Making JOE Page 1/2

v

€ Existing
Job: I |
Mover  [movy !i
Speed: | 100.00 ~
[FIL: I Maone -

™ Ao Get Org Pulse

| Enter the job name.

™ Symmety Tiep

Proceeds to the
/_ next dialog box.

Y

< Back I Mewt > I Cancel |

Convertsithe INF file
infoithe JBI file.

Making JOB Page 2/2

HOBOTIOL..... 0 s o ¢
i S
CELNAME SFProgram F ’

)
p %DB["test"]: Conwert >
TOOLD

=(0]:
o [J0BRePESPULSE"):

W |aAcUP-(1ReT: Press here to edit the
0 | TEommv MO converted JBI file in
KN _'I_I ¢_ Notepad.

Editar.. I | Delete Comment Editar...
Press here to edit

the INF file in Notepad.|
< Back I Finish I Cancel |
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8.3.10 Step Motion

The Step Motion function enables to check a robot motion moving between the specified

steps.

STEP MOTIOM(DEF &ULT.JBL

START |MEI\-"J CO003Y.J=12.50 PL=0

/

END IMEIW CO007 vJ=100.00

MNOF -
CALL JOB:INIT =
MOV CO000 %) =100.00

k0Y.) CO001 Y. =100.00

M0Y.) CO00Z Y. =100.00

MOY CO003%)=12.50 PL=0
CALL JOB:ARC_OM

MO0 CO004 W=33.0 PL=0
CALLJOB:ARC_OFF

k0Y. CO005 Y. =50.00

0V, CO00E Y. =100.00

RO CO007 %) =100.00
MOY.) CO008 %) =100.00
M0V CO003 Y. =25.00 PL=0__
CALL JOB:ARC_OM

MOYL CO010%=33.0 PL=0
CALL JOB:ARC_OFF

s

—Range settingzé

Set START line

SetENDlme
=

i —

—

Stop

Reset| Play

Cloze |

Set the line where the job execation starts.

Set the line where the job execation ends.

Controls the animation speed.
Move the slide toward the left to slow down
the animation speed.

[Reset] : Moves to the "START" line.

[Play] : Excutes jobs fromsthe "START" to
"END" line.
[Stop] : Stop theyjob pnder execation.

Procedure

Select {Robot}- {Controller} - {Select Job}, or click on to select a job for the Step

MotionGperation.

Set the range by selecting a line in the job display area and pressing either “Set START
line* or “Set END line“ button.
Press [Play] button to execute the job and confirm the robot motion.

TiE#5E2)vE7QQ:2823408167
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8.3 Teaching

8.3.11 Teaching Sheet

Teaching Sheet is a function to number every teaching point and display a figure drawn by
connecting each point with straight lines on the cell window.

[ Create, Delete, and Break

N
o

Select {Tool} - {Teaching} - {Teaching n select {Create}, {Delete}, or {Stop} to cre-

ate, delete or cancel the teachin‘

m Color Seb@.\

Select {Tool} - {Teaching} - {Teaching Sheet} - {Color} with a teaching sheet displayed on the
cell window to enable {Move Dependent} and {User Defined} color settings.

The {Move Dependent} command displays a teaching sheet where the color changes depend-
ing on the type of MOVE instruction; the {User Defined} command allows to set the color of
the teaching sheet.

[ | With Motion

Select {Tool} - {Teaching} - {Teaching Sheet} - {With Motion} to move the robot as the teaching
sheet is being drawn.
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8.3 Teaching

8.3.12 Robot Position Configuration

The robot position "Configuration" dialog displays a list of different ways the robot can reach
its current position. To display the "Configuration" dialog, select {Tool} - {Teaching} - {Robot
Configuration} or from the robot "Position" panel click the "Configuration" button.

HF3-800: Configuration X|
[mdes | Configuration -
FROMT P FLIP S<180R<180 T<180
2 FROMT UPFLIP,5<180,R<180,T==180
3 FROMT DOWM FLIP.S<180,R<180,T<180
4 RE&AR.DOWHM FLIP.5<180,A<180,T<180
al REAR.DOwWM FLIP,S5<180,R<180,T==180 —
E FROMT UP MO FLIP.5<180,R<180,T<120
7 FROMT UPMOFLIP5<130,R<180,T>=120
8 FROMT UPMOFLIF5<130.R>=120,T<180
3 FROMT UPMOFLIP,S<180R:=180T:=180 =
4| i B ‘:
oK, g&!‘zf
ConfigurationiDialog Box
ltem Description
Configuration List Displays the list of all available robot configurations in which the
robot can reach the current position. Changing the selected configu-
ration will move the robot into the specified configuration. The aster-
isk next to the index number indicates the initial configuration of the
robot.
[OK] button Closes the Configuration dialog and changes the robot configuration
to the select one.
[Cancel] button Closes the Configuration dialog and returns the robot to its initial
configuration.

A robot can often reach the same position in different ways. The robot resulting pulse position
will be different but the tool will be at same position (XYZ position). The robot configuration is
used to differentiate between those possibilities.

The configuration is define by six parameters:

FRONT or REAR Specifies if the B-axis rotation center is in the FRONT or the
REAR of the S-axis rotation center.

UP or DOWN Specifies if the elbow of the robot (angle between the lower
and upper arm) is UP or DOWN.
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8.3 Teaching

FLIP or NO FLIP Specifies if the R axis is FLIP or NOFLIP. FLIP position indi-
cates an angle from -90° to 90°, 270° to 360°, or -360° to -
270°.

S<180 or S>=180 Specifies if the S-axis absolute angle is smaller then 180°
(within one turn) or greater (over one turn).

R<180 or R>=180 Specifies if the R-axis absolute angle is smaller then 180°
(within one turn range) or greater (over one turn range).

T<180 or T>=180 Specifies if the S-axis absolute angle is smaller then 180°
(within one turn range) or greater (over one turn range).

Example:

Fiame: [Pulse =l AT - Fiame: [Puise =
[_. - = FRONT P, 180,R<1680.T<180 l— a - l— - % FRONT UPFLIP.S¢180.R<180,T<1
sﬂj L “_ZI 2 FRONTﬂPﬁé:W:&R(Im_T:-Im 5 A "_j FRONT UP.FLIPS<180 R<180,1>=180
3 FRONT DOWN FLIP S<180,R<180,T<180 IP.S¢1
L| 61523 L 37770 il 4 REAR DOWN FLIP.S<180,R<180,T<180 Lis11z =1 B|53509 il 5¢18
Y 5 REAR DOWNFLIPS<1B0R<180.1>=180 ] - m- —
6 FRONT UPNO FLIP $<180R<180,T<180 e i
ujzs20 :l: Ut il 7 FRONT UPNO FLIP S<180 R<180.T>=180 uj1eser3 :I‘ T]1023%5 j
. ] FRONT.UPNO FLIP5¢180 R>=180,T<180 -
[] FRONT.UPNO FLIPS<180R>=180.T>=180 -
[ FxTcP | Sep0 = 4 | L’J rxice | sepl0 7] 5
SetFTCP.. || Configuation | = = SetFRTCP.. || Configustion |

FRONT,UP,FLIP,S<180,R<180,T<180 REAR,DOWN,FLIP,S<180,R<180,T<180
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8.4 Create Model from Job

8.4 Create Model from Job

The "Create Model from Job” allows the creation of a taught point model (AXIS6 model) for a
specified job.

=il x]

ot Device Model Tool DisplayTool Setting RemoteMonitor

Creation of teaching
point models

[ hw

3
For Help. press F1 [ [Num 7

A taught point model (model AXIS6

Procedure x’xa

1. Display the "Create Model fi %@alog box by selecting {Tool} - {Create Model

from Job}. %’
from the job list of that robot.

2. Selecta robot an
Change the |es in the model section as required.
Press tw button to generate a model for the selected job.
If mo other jobs need to be created, repeat the previous steps.

4. When done, press the [Close] button to close the dialog.

Create Model from Job

Fiobat:  |HFE

Job List: |ARC_OFF.JE -
ARC_OM.JEI

GUIDE.JBI
IMIT.JBI

TCCT 101

L o] Ll e

— b odel
I ame: IHF'E-DEF.-“-‘«LILT«JEII

File: I SHPEADEFRALILT.MOL

Parent: Iwu:urlu:l _l
cowr: | . |

Create if  Cloze
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8.4 Create Model from Job

Create Model from Job Dialog Box

Item Description

[Robot] combobox Selects a robot in the cell.

Job List Displays the list of job available for the selected robot. Select the
job for which a model will be created.

“Model” section [Name]
Displays the name of the model that will appear in the Cad Tree.
The default name will be: <robotname>-<jobname>-JBIThe
model name can be change by typing a new name in the model
name box.

[File]
Displays the model file name. The model file is created in the
robot folder with the name of the job and the extension ".MDL"

[Parent]
Displays the model parent name. The default parent is the
"world" model. The parent can be changed by pressing the [...]
button and selecting a different parent from the,"Select Parent
Model" dialog.

[Color]
Displays the model color. The_defadlt\celor is black. The color
can be changed by pressing'the’]...Jibutton and selecting a differ-
ent color from the Colordialog,box.

[Create] button Creates a point madelforthe selected job.

[Close] button Closes thedialoagbox.
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8.5 Update Job from Model

8.5 Update Job from Model

The “Update Job from Mode”} allows updating the taught positions of a job with the points of a
model (AXIS6).

Original job

=Dl x|

=lolx|
=181

Device Model Tool DisplayTool Setting  RemoteMonitor

Device Model Tool DisplayTogf Seftine  RemoteManitor

For Help, press F1

Update job
from model

Procedure
1. Display the "Upd Model“ dialog box by selecting {Tool} - {Update Job from
Model}.
2. Selec then a model from the model list of that robot. The associated files
|nfor ill dlsplay in the "Details" section. The "Output Job" name can be modi-

fied as required.

Press the [Update] button to update the Output Job with the selected model point
(AXIS6) data. If other jobs need to be updated select the associated model for that
other job, repeat the previous steps.

4. When done, press the [Close] button to close the dialog.
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8.5 Update Job from Model

Robot;

bodel List:

— Details
Model File: |DEFAULT MDL

Saurce Job: IDEF.-’-‘-.LILT..JEI

Poirts: |1 3 points £ 13 steps

Output Job: IDEF.-’-‘-.LILT.JBI

|Jpdate I Close |

Update Job from Model Dialog Box

ltem

Description

[Robot] combobox

Selects a robot in the cell.

Model List

Displays the models \with associated job files for the specified robot.
Select the modelfrom which the job should be
updated,

A U8 N4
‘ To be able to update a job a corresponding model file
@: (.MDL) with the job name must be located in the
- robot folder. A model in the CADtree must then
make reference to that job model file in order to be
displayed in the model list.

“Details” section

[Model File]
Name of the model file located in the selected robot folder.
[Source Job]
Name of the job file that will be used as a template for the
updated job.
[Points]
Displays the number of points in the model and the number of
steps in the job. For best result, both amount should be equal.
[Output Job]
Name of the job the resulting job updated with the model point
(AXIS6) data. By default, this Output Job has the same name as
the Source Job. Inputted name it must be a valid job name.

[Update] button

Updates the Output Job with the model point (AXIS6) data.

[Close] button

Closes the dialog box.

TiE#5E2)vE7QQ:2823408167
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8.5 Update Job from Model

B Copying Jobs Between Robots

Job can also be copied to another robot and then updated.

1. Create a model for the job with the "Create Model from Job" dialog. (See section " 8.4
Create Model from Job " for details).

2. Copy the job (.JBI) and model (.MDL) files from source robot folder to another destination
robot folder (using Windows Explorer or similar tools).

3. Add a new model in the CADTree making reference to the copied model file in the destina-

tion robot folder.
4. Update the destination robot job with the "Update Job from Model" dialog.
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8.6 Stage Master

8.6 Stage Master

Stage Master enables a simultaneous playback of more than one robot.
To use this function, the job names of all the subject robots for playback should be the same.

STAGE-MASTER x|

JOB List :
Fobot List

Cancel |

JobSelect... |

Procedure

1. Display the STAGE-MASTER dialog box by selecting {Tool}«{StageMaster}. The dia-
log box displays the robots registered in the cell.
Select the robots to be simultaneously played backs

2. Click on [JobSelect...] to display the Selectdialog box.

Note that only the jobs of which-nameés are common with all the selected robots are
listed in the dialog box.

Select(HPE)

|G:¥Pr0gram ilEs¥MotamaniMotoSimEGE Example$Mx1 00% Arc_samp_MNH¥HPE Cancel I

[ JBL GG | ~| Import | Copy. | ! | Delets |

Arc_oft jbi
Arc_on,jbi
Detault.jbi
Init. jbi

3. Verify that the selected jobs are displayed in the JOB List of the STAGE-MASTER dia-
log box; click on [OK].
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8.7 Collision Detection

8.7 Collision Detection

The Collision Detection function displays interferences between models on the screen.

To carry out the interference check, register the models to be checked as an interference pair
so that they will be checked in pairs. When there is interference, the colors of the interfering
models are reversed (in opposing colors) and the interferential status is indicated on the log
list. The function is enabled during teaching and playback. It can also be used to check the
multiple models by registering several interference pairs.

To display the Collision detection dialog box shown below, click on ﬁl or select {Tool} - {Col-
lision Detection}.

* The function is not available for hidden model.
@ * Register one master per interference pair.
® When two or more masters are necessary, register the same number of interference
pairs as the number of masters. However, more than one slave can be registered for
one interference pair.
L Ve 4 9 )

Check here to enable
the Collision Check.

Check here to set the
interference pair as active.

Interference pair lisi |

¥ GollsionColer{REDY

Log

Check:here to display Reset| Copy |
the interfering models
in red.

X

|- | Interference check log list.

151/297

TiE#5E2)vE7QQ:2823408167



8.7 Collision Detection

B  Setting the Collision Detection
Procedure
1. Press the [Add] button to display the Collision definition dialog box.
Gollision Definition Dialog = x|
Pair Mame: IF'air'l
Model: I
— Model List
£ Master ItDrEh
i Slave |WOREK
4dd | Delete |
— Robat Action Setting 3
Action |PAUSE_ALL 1
1
Robat [ALL PN
2. Click on @ in viewpaint operation tool bar to select a master model.
Select the [Master] radio button; click the model to be the master by using the mouse
so that the name of the model is displayed in "Model" box. Confirm the name of the
model and press the [Add] button to register the master.
3. Select a[Slave].
Select the [Slave] radio button; click the model to be the slave by using the mouse so
that the name of the model is displayed in “Model” box. Confirm the name of the model
and press the [Add] button to register the slave.
4. Enter a name for the interference pair in the Pair edit box. Click on [Register] to regis-
ter the data in the "Collision detection dialog".
5. To register several pairs, repeat the steps 2 to 5; press [Close] when the registrations

are completed.

@ Register one master for one interference pair.
>

6. Select the interference pair to be checked from the interference pair list in the "Collision
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8.7 Collision Detection

detection dialog", and tick the [Collision Check] check box to activate the collision
detection during teaching or playback of the job.

When the models interfere, the interfering model will be displayed in red. (If the [Colli-
sionColor(RED)] check box is not selected, the colors of the interfering models will be
changed to the opposing color of each model.)

B  Setting the Robot Action in Collision

In the default action setting is "PAUSE ALL", under this condition the playback pauses once
the models interfere. However, this function can be set independently for each interference
check pair. Note that depending on the action setting, some of the controls may be disable.
To stop the robot motion when the interference occurs, select "STOP_ROBOT" and choose
the name of the robot to stop.

To turn on an input or output signal when the interference occurs, select "TURN_ON_INPUT"
or "TURN_ON_OUTPUT". Choose the name of the robot that owner the I/O signal and select
the I/O signal number. Note that under this condition the robot will not stop when a collision
occurs. This function is useful to simulate sensor response during playback and send proper
I/O signals to control the flow of the JOB.

> 7., R4 4

‘@: Only one robot can be stopped or signaled pefpair.
[ J

s\ VD
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8.8 Running an External Software

8.8 Running an External Software

To run an external software with MotoSim EG, display the Launcher dialog box by selecting
{Tool} - {Execute Soft}, and perform the settings explained in the list below.

Launcher x|
[Delete |

add | Edit |

Kewword | Path | Argumel

Cancel

1 | »

Launcher Dialog Box

ltem

Description

[Add] button

Select [Add] to register the software to run; the lsduncher Setting dialog box
appears.

Press the [Browse] button on the rightiof the/Path edit box. Select the desired
program (executable file), and press{OK].>(The file name will be automatically
entered in the Name edit boxy)

Launcher Setiing |
RS
Browze
Path name ‘of IE P
thesexternal Wi | ‘ xecutable file name

program to run. of the path: ".EXE"

Bromse| (directly editable.)

Cancel |

Argument

File name opened by the software specified
in the Path edit box. (Directly editable.)

[Edit] button

Edits the settings of the registered software.

[Delete] button

Deletes the registered software.

“Keyword”
column

Double-click the desired software in the “Keyword” column to run the external
software.

Edit || ek |

QK

Keyword | Path | Areume

H Motocalwd2  C#¥Program Files¥ ¥M.

Cancel

| Double-click to run the software.

4 | ]|
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8.9 Servo Settings

8.9 Servo Settings

To set the servo function, display the Servo Configuration dialog box by selecting

{Tool} - {Servo} - {Configuration...}.

If the [Activate Servo] check box is cleared, playback will be performed without taking the
servo delays in consideration.

Servo Configuration x|

HF

v Bcceleration

v fctivate Servo Cancel |

|C:¥ Froeram Filez¥Motoman¥ MotaSimEGYE
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8.10 Export CAD File from Job

8.10 Export CAD File from Job

@ When IGES or SAT data are exported (CadPack option), the MotoSim EG-CadPack is
- required. (The MotoSim EG-CadPack is separate product from MotoSim EG.)

Exports, in IGES,SAT or HSF format, the selected models for each control points of a job.
The exported CAD data can be of two types:
CAD model data referring to imported CAD data in IGES or SAT format or to Moto-
SIimEG models (.mdl) composed of BOX, BOX2, CYLINDER, CONE2, SPHERE,
PIPE2, AXIS6, LINE, LINE2

L Y

X

_—
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8.10 Export CAD File from Job

Export GAD File from JOB X|

Target JOB :

Job display area

WORKT.H

— Step Selection

Al stepz |

|nztruchion | I SPOT - l

Clear Selection |

—E=port Type
{+ CAD model

™ Alermative model IFH#—‘-.ME vl

— Expart Model B oot
|ES1 EEMGLING. flange

[ Include roat model Ir'lEs uiz

Cloze |

Export CAD File from JOB

Job display-area

Displays the content of the current job.

The highlighted lines are the selected lines to be exported. On initial dis-
play, all the lines are selected.

Multiple lines can be selected by holding the [Ctrl] or [Shift] key while left
clicking lines with the mouse

The [Ctrl] key, allows adding or removing the clicked line from the selec-
tion.

The [Shift] key, allows range selection of all the lines between the last
selected line and the clicked line.
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8.10 Export CAD File from Job

Export CAD File from JOB

“Step Selection”

section

Selects the job steps for which the "Export Model" will be exported. For
each selected step, a copy of the "Export Model" is exported in the position
corresponding to that step.
[All steps] button
Selects all the lines in the Job display area.
[Instruction] button
Selects all the lines corresponding to the instruction specified in the
combobox list.

ISF‘DT vI

T 5
SWSPOT
SWEPOTMON

[Clear Selection] button
All the lines are unselected.

“Export Type”
section

Select the type of data that will be exported for every selected job step.
[CAD model]
The CAD model data of the Export Model will be exported.

~ a N

Only model data referring to imported CAD-data in
‘@: IGES,SAT or HSF format or tedMetoSimEG models

(.mdl) composed of BOX,.BOX2, CYLINDER, CONE2,
SPHERE PIPE2, AXIS6, LINE, LINEZ2 is supported.
NS L
[Alternative model]
The alternative modeli"FRAME" will be exported at the location of the
"Export Model

“Export Model
Root” section

Indicates the‘name of the root of the models to be exported at the control
point of'each selected line. All child models under this root model will be
exported.The default setting depends on the "Export Type":

* When [CAD model] is selected, the default [Export Model Root]

will become the robot "flange" model.
* When [Alternative model] is selected, the default [Export Model
Root] will become the robot "tcp" model.

To change the root model, click the = .. | button to display the "Select

Object" dialog and select the desired root model.
[Include root model] check box
When checked, the root model data will also be exported.
[Include station axis] check box
When checked, if the job contains station position information, this
station axis model and its child models are also exported to the CAD
file.

“Export Base
Point” section

Indicates the name of the model that will be used to set the origin of the
exported model data.
(The default base point is the origin of the "world" model.)

To change the root model, click the .. | button to display the "Select

Object" dialog and select the model to be used as base point and press
[OK].
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8.10 Export CAD File from Job

Export CAD File from JOB

[Export CAD
file] button

Exports the CAD data (IGES,SAT or HSF data) at the control point of each
selected step of the job.

[Close] button

Closes the "Export CAD file from JOB” dialog (without exporting the CAD
file).

Procedure

1. Select the Job for which the CAD data is to be exported by clicking the icon or by
selecting from the main menu: {Robot} - {Controller} - {Select Job...}.

2. From the main menu, select {Tool} - {Export CAD File from JOB} to display the "Export
CAD File from JOB" dialog.

3. Select the steps of the job for which the "Export Model" is to be exported at the corre-
sponding control point. Selection can be made with the "Step Selection" buttons or
directly in the job display area.

4. Select the type of CAD data to export in the [Export Type] section.

5. Select the models to export in the "Export Model Root" section.

Example 1: Multiple models are exported as one CAD data.
([Export Type]: CAD model)

i Gad Tree 1 x|

IMDdEIDnij_!“'I.EID :Il Elnsel

B % ESTESNGUNI_links -]
-5 ESTESNGUN3_LK4_DUMMY
- % ESTESNGUN3_links

Export ModelsRoot : ES165NGUN3_flange Elg ES1ESNGLNA firkE

“GUN2_MDT6_SAT” and “GUN_MTD6_SAT”
are exported as one CAD model. —p(

=% ESTEENGUN3I_LKE_DUMM-

3 e 413

l -

w
4 | v
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8.10 Export CAD File from Job

Example 2: One gun model out of multiple models is exported.
([Export Type]: CAD model)

i Cad Tree GUMN_MDTA SAT x|

Eile Edit Aftribute

ﬂlﬂ“hﬂndelﬂnl}l j_!llTEIEI :II I:I::usel

5% ESTESNGUN3links |
F- % ESTRENGUN3_LKA_DUMMY
=% ESTRENGLNI links

- ESTRENGLN3_LKS_DLIMM:

Export Model Root : [GUN_MTD6_SAT] | =% ES165NGUNZ_linkE

Include root model: checked - % ESTEBNGUNI_LKE_DUI

l =% ES1E5NGUN3_flange

Only [GUN_MTD6_SAT] is exported. GUNZ_MDTE_SAT
FSUN MDTE ST

----- A ESTEBMGUNZ_ex b

6. Select the model to use as the CAD file point of origin, in the [EXport Base Point] sec-
tion.

i Select Object W
Toggle tree | J i { |

[=]- wworld -
- WORK1_FRAME
- WORK]
. M3|SE
FHALIEK
- ESTEEMG NI exl
L ESTEEMGUMNI
|’ - ESTEEMGUNZ_exl
- ESTEEMGUMNT_ex1
- Teacher —

- worldfrarne LI

y A
=
=

7. Inthe "Save As" dialog, select the file type (IGES,SAT or HSF). Enter a flename and
press the [Save] button.

pavens 2| x
Save in: Iamodels ﬂ - fj( El-
| 1,53k
@Zsat
File name: I@ j Save I
| Save az type: IAEIS File [* zat) j Cancel |
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8.10 Export CAD File from Job

8. If the "Export" dialog is set to display, the "Export" dialog will display to confirm the
IGES/SAT export settings. Change the settings as required, and then press [OK]. For
more details please refer to the " Export " section above.

— Units

% Millimeter
" Meter
" Inch

" Feet

—Werzioh [SAT Only]

=

[~ Don't show this dislog nest time

Cancel

9. When the export is completed the following message will display.

g&xpm’t iS dl:lrle.
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9.1 Cad Tree

9 Model Editings

This chapter explains the operations for creating and editing the workpiece and tool models
using the CAD functions.

A model is generally created by combining basic figures, such as cubes and cylinders; in addi-
tion to the general method, MotoSim EG supports the model creation by reading HSF and
HMF data.

The operations explained in this chapter focus on using the Cad Tree operations, however,
note that the commands under {Model} in the main menu have the same functions.

9.1 Cad Tree

9.1.1 Outline of the Cad Tree

The Cad Tree is accessible in the "Cad Tree" dialog box which_is.displayed by clicking on ,
or selecting {Tool} - {CAD Tree}.

Button to Buttonyto set - -
change positions madel opacity. Model selection display
Note: Right-click the mouse on
Press to create x|— this display to open the
a new model. menu for operation and
Glose edition of the model.
Model
/ XAOSE; Dummy Robot (ng’l’:F)v
s Py
Display E /k S IEF'
Hide
HEF

Select display style of a model from the combo box.

SeeAll: Displays the model and its frame.
Model Only: Displays only the model.
Frame Only: Displays only the frame.
Hide All: Hides everything.

Show Name: Add the model name to the current display setting.
Wireframe: Changes the model display mode to wireframe
*Note that in this dialog box, "frame" represents a coordinate
axis of a model.

Select display/nondisplay the child model in the Cad Tree.

[#]: Displays the child model in the Cad Tree.

[=]: Hides the child model in the Cad Tree.

*1) If a display style of a model (See, Hide, etc.) is selected in
"[#]" status, the model and their child models in lower layers
will be displayed in the same style.

*2) If a model is deleted in "[#]" status, the model and their child
models in lower layers will be deleted, except for "world",
"Teacher", and the robot models.
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9.1 Cad Tree

9.1.2 Tree Structure

The Cad Tree displays a column of models in a tree structure.
As shown in the following diagram, a model in the level immediately above the subject model
is the parent model of the subject model.

Parent model of "dai", "FLOOR",
"worldframe", and "H6".

world

| Parent model of "work".

—— dai

|— work

—— FLOOR

worldframe

— H6

9.1.3 Opacity Settings

To set the model opacity, select the,model in the Cad Tree and set the value using the spin
button indicated in the following figure.

The maximum value of-@pacity'is “1.00”. Decreasing the value below the maximum value
reduces the opacity,\the model becomes translucent enabling to see other models through it.

If the value iS\set'td 0”, the model becomes completely transparent and can no longer be
seen.

i Gad Tree world x|

File  Edit Attribute

Add | Pos |[5ee =]t Jtor = Clese

% SAKUA ]
% gﬁﬁﬂz Spin button to specify opacity.
® % DAL

ab

Teacher
worldframe
FLOOR =

157/297

TiSEEE)87QQ: 2823408167



9.1 Cad Tree

9.1.4 Teacher

"Teacher" is a tool to create a target point (coordinate) at an arbitrary position, and is dis-
played as an AXIS6 frame on the screen. It simplifies the use of OLP-related function and the
relocation of parts.

To enable the Teacher, point the cursor to "Teacher" in the Cad Tree, and click on [Pos] to dis-
play the “Position Teacher” dialog box. Specify the values in this dialog box. (For further detail
on the "Position" dialog box, please refer to " 9.5 Positioning a Model ").

+ Cad Tree Teacher x|

File Edit Attribute
Add | Pos_|[Hide =]t [0 = Cese |
1) Select "Teacher" .
(2) Select [Pos]. (1) Select "Teacher".

wor ldframe

® FLOOR ﬂ

Pogition Teacher x|

4[] ‘Y] Zlmm]
[ 1040 DDD—I| 1550, nnu—|| 350 nuu—'
Set the incremental value Fedeal "~ Fyideg) ~— Raldeg)

of the spin button E

mnatrix |

AR —
g& v Enable Setting:» |

9.1.5 Mouse:Driven Model Editing

B Right Mouse Button Operation

A pop-up menu for model editing operation appears by clicking the right mouse button at a
location where a model is displayed.

However, note that the viewpoint operation menu appears when clicking the right mouse but-
ton where there is no model dlsplayed or when the Cad Tree is not on the screen.

=lolx|
ice Model Tool DisplayTool Setting View Window Help &%
Dlelwl _I (0] mlaln| s8] 8 20T olag) olalef= olblm] o1
l—_l (A=) | o |ie|a] o] gBlE3[EE| | 2|
’ ]
Add | Pos =]t [0 Close
B % HPEinkE -]
-5 HP6link4
% HPE_LK4 LABEL
% HPE_v-markZ
& HPE_MOTOMANZ
% HPE_r-markl
- HPE_MOTOMANT x j
HPB_link5 H
=Y s | Menu for model editing.
'
PG fanse
£ Toch L
= s HPE tep Set Position
HIBANA Hide/See »
- &, MOTOWELD S350 Model Attribute >
R SAKUE ————
2 SHKLE Edit Model
2 skl New bodel
& SAKLS Property.
R SAKUZ —
% saKU Edit »
4% DAL Model Tree Vien
5 1§ WORK = Mode! List
< o
For Help, press F1 [ NOm 4
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9.2 Creating a New Model

9.2 Creating a New Model

To start creating a new model, click on [Add], or select {File} - {New Model} of the Cad Tree
menu to display the Add Model dialog box.

Add Model Dialog EI
e |
|VTII'\||amE Cancel |

[~ Dummy Model

Procedure

1. Enter a name of the new model to be created in the Name edit box of the Add Model
dialog box.
(By default, the model name and the model file name,dre the same: the model file is
created with the model name.)

2. Click [OK] in the Add Model dialog box:
A newly created model is displayedin'the Cad Tree. (Note that new model file does
not contain any data at thispaint:)

3. Double-click thenewimodel name in the Cad Tree, or select {Attribute} - {Edit File Data}
to edit the.model.
The filedata editing dialog box (as shown below) appears; refer to " 9.3 Editing a Part "
to edit the file data.

’—F'.dd Partz

dd

Edit

Delete

e &

Mave Ore
ClipBoard...

Cloze

4. When the creation of the model is completed, click [Close] to complete the file data
editing.
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9.2 Creating a New Model

B Creating a Model from an Existing Model

A new model creation can be achieved not only by creating parts with the CAD function, but
also with an existing model file. In addition to those methods, a new model can also be added
with the method explained in " 9.11 Reading a Model ".

Procedure
1. Click [Add] of the Cad Tree, or select {File} - {New Model} from the main menu of the
Cad Tree.
2. The Add Model dialog box appears. Press the [...] button on the left of the File Name

edit box to select a file.

3. Enter a new model name in the Name edit box of the Add Model dialog box.

s

Click [OK].

5. If the model file path doesn't correspond to the "models" folder under the cell folder, the
following dialog box will display and offer to copied model file-to the™"models" folder of
the cell.

) wes

d
x el ta the "model” Folder?
7 -

»

v

If the "Yes" button is clicked and a file with the same name already exists in the cell
"models" folder. The following dialog will display to ask for overwrite confirmation.

torch-s¥3.mdl |

& This file already exists in the "models” Folder. Do you want ko overwrite it

WARMNIMNG: Overwriting the File will change existing models refering to this File!

For RWX or 3DS model format, the files will automatically be converted to HMF format.
The created HMF file will be located in the "models" folder of the cell. After the conver-
sion is successfully completed, the following message will display.
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9.2 Creating a New Model

MotoSimEG 5'

C¥Program Filez¥Motoman¥MotosimEGECellz¥Parte¥ mode ¥ Cwk 600k 3d=z
CAD file was succesfully corwerted to HMF format under to the cell “models”™ falder.

When adding LINE data (wire frame), it is recommended to use LINE data in the HMF for-
‘@: mat: adding LINE data in other format may take some time.
® If the LINE data is in a format other than HMF, convert the LINE data with “MDL2HMF.EXE”
before adding the model. (The MDL2HMF.EXE is located in a folder where MotoSim EG was
installed).

B  Creating a Dummy Model

Dummy model is a model with only the position and direction'data‘and no modeling data
(model file). Normally, external servo track or rotation“axis-have a reference position that is
fixed and unchangeable (even if it is changedit-returns to the original position when opening
the cell next time).

To avoid such problem, use a dummy‘model:“create a dummy model, then register the exter-
nal axis as a child model of the, dummy.model. This way, the reference position of the external
axis or rotating axis can_benioved by changing the reference position of the dummy model.

Procedure

1. Click [Add}on the Cad Tree dialog box, or select {File} - {New Model} from the main
menu of the Cad Tree.

2. The Add Model dialog box appears; enter a new model name in the Name edit box.
3. Check the [Dummy Model] check box.

4. Click [OK].
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9.3 Editing a Part

9.3 Editing a Part

MotoSim creates a model data file by combining basic figures such as cubes and cylinders:
such figures are called "parts" in this manual.

The following sections explain on how to edit the parts using the file data editing dialog box of
the Cad Tree.

9.3.1 Displaying the File Data Editing Dialog Box

In the Cad Tree, double-click the model to be edited, or select {Attribute} - {Edit File Data} to
display the file data editing dialog box as follows:

fdd Parts

Select a part type.

BOX |
B [ - r
A u-g E |
| " Move Ore

'ﬁ ClipBoard..

;

File data editing dialog box

ltem Description

Displays a dialog box to edit the part selected in [Add Parts] combo

[Add] button box. Also displays the added part on the cell window.

Displays a dialog box to edit the part selected in the parts list.

[Edit] button (Multiple selection is not possible.)

Deletes the part selected in the parts list.

[Delete] button (Multiple selection is not possible.)

Changes the parent of the part selected in the parts list.

[Move Org] button Refer to " 9.9.1 Changing the Parent Model " for details.
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9.3 Editing a Part

File data editing dialog box

ltem

Description

[ClipBoard...] button

clipboard.

Shape(GYLINDER) Exchanee Clipboard

Stores/Retrieves the data of the part selected in the parts list on the

Tndex | & | B |G

Catice

Clip Board
Copy to
Pazte from

1
2

100 100 16
il ] 0

[Close] button

Closes the file data editing dialog box.

9.3.2

Procedure

Registering a Part

1. Select a type of parts to be added+in’JAdd Parts] combo box in the file data editing dia-

log box.

N Add Parts

 — |

-

Edit |

2. Click [Add] to display the part on the cell window; the parts editing dialog box appears.

BOX Edit
Wil th O Crmm Depth{D}{mm? Height (H}{mm}
1000 3 f1o0.0 3 f1o00 ﬂ
Himm lmm Zimm)

joo 3 joo 3 joo il
P ideg Ry ideg) Rz(dee)

joo 3 joo 3 joo ﬂ

Step |1|] "I Ciolor... |

Teachet ————

’7&' I~ POSE Cancel |
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9.3 Editing a Part

3. See descriptions below to edit the part in the parts editing dialog box:

* Enter the values for model size, position, etc. with the spin buttons E or key-
strokes. (The incremental value of the spin buttons is specified in the Step combo
box.)

* Click [Color...] to display the Color dialog box, and specify the color.

» To move the part to an arbitrary point with the Teacher, set the Teacher to the target
position; click [Goto] in the "Teacher" section to move the part to the teacher coordi-
nate. To move the part including the posture to the teacher, check the [POSE]
check box and then click [Goto]. (For the details of the Teacher, refer to
" 9.1.4 Teacher".)

4. When all the settings for the model are completed in the parts editing dialog box, click
[OK] to add the part to the model data file.

5. Create a model by repeating the steps 1 to 4 to register additional parts.

9.3.3 Part Types

This section explains on how to edit the_partshaceording to the part type.

B BOX
The BOX is a rectangular parallelepiped part, which can be edited in the BOX Edit dialog box.

* The origin of the part is the center of the BOX part model.

Wfidthid Cmmd DepthiD} {mm) Height {H} mm)
[o0.0] E [tooo E [1000 EI
Himm} Yimm) Zimm}
{] H oo E Joo H
Recidee) Ry {dee) Rz{deg)
Joo E [o.o Joo Ej
=] -~
Step [0 - I Color...
Teacher (a4
Gioto | [~ POSE Cancel |

| Origin of the part | J
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9.3 Editing a Part

[ BOX2

The BOX2 is a rectangular parallelepiped part, which can be edited in the BOX2 Edit dialog
box.

* The origin of the part is the vertex of the BOX2 part model.

BOX2 Edit

“wfidth{a)imm) Depth(D](mm) Height{H]{mm]

[1o0.0 ;I [1o0.0 ;I [1o0.0 ﬂ

() ) Z{rnm]

[0 ;I [0 ;I [0 ﬂ

Rx(deg) Ry[deg) Rz[deg)

joo jl joo jl joo jl

el el Lv

Goto | 7 POSE -
ANcel >

| Origin of the part | —/‘

B CYLINDER
The CYLINDER is a cylindrical part, which.candeedited in the CYLINDER Edit dialog box.

* Selecting the [Straight] check®oxilinks the values of the upper and lower diameters
("U. Diameter" and "L..Diameter”, respectively).

» The value in "Number" €dit’box represents the number of sides to form a cylinder: the
larger the number hecomes, the more perfect the cylinder becomes. Therefore, when "3"
is input, thechumber of side faces becomes three, forming a triangular cylinder.

* The origin‘of the part is the center of the CYLINDER bottom.

GYLIMDER: Edit

U. Diameterimm? L Diameterimm!  Height{mm} Mumber

[ioaa E [ E [ioog E fig E
Himm) Yimm) Zimm) Color..

[on B B o E] Golor. |

Rixidee) Ry (dee) Rzldes)

Joa E oo E Joa E _Ganeel |
Step |1D ~| Iv Straight

Teacher

Goto | [~ POSE

Origin of the part
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9.3 Editing a Part

B CONE2
The CONE?2 is a conic part, which can be edited in the CONE2 Edit dialog box.

* The origin of the part is the center of the CONE2 bottom.

COMEZ Edit

L. Diameterfmm) Heighttmmd Mum
[iona E [rooo E fie E
Himm) mm) Zimm)
(= N = T
Racidee) Ry ideg) Rzidee)
| = I o I T—
Step Im 'I Galar... |
Teacher ———— e

|' Goto_| I POSE

| Origin of the part |

m SPHERE
The SPHERE is a spherical part, which can be#dited\with the "SPHERE Edit" dialog box.

*» The origin of the part is the center of-the'sphere.

SPHERE Edit X
Diameter ‘ Mumber
Calar... |
100.000 16 ;I
| j‘ | -
o= ! o=l
(0.000 0.000 (0.000
box Zpleow Spkw S
Step Teacher
I'ID vI ’V Gota " POSE Cancel

| Origin of the part
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9.3 Editing a Part

| PIPE2
The PIPE2 is a pipe part, which can be edited in the PIPE2 Edit dialog box.

* The values in "U. Thickness" and "L. Thickness" edit boxes respectively represent the
thickness of upper and bottom faces of the pipe.

» Selecting the [Straight Cylinder] check box links the upper and lower diameters ("U. Diam-
eter" and "L. Diameter", respectively), and the upper and bottom face thickness.

* The origin of the part is the center of the PIPE2 bottom.

PIPEZ Edit

L. Diameter (mmy L. Thickness (mm} Height{mm

(] H [ioo H [to0o H
L. Diameter {mm) L Thicknezs{mm} Mumber

1000 H [100 H [i& H

Wimm) immi Zimm}
oo E [ E 00

Rexideg) Ry (deg) Rzideg)
[0 E [0 E | H
ot 10 vl Straight
L I Cylinder

Teacher

Gt | I POSE

| Origin of the=part |
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9.3 Editing a Part

[ AXIS6

The AXIS6 is a part that may contain multiple frames (position and orientation data). The
frames can be used as a target point or for external axis setting. It can be edited in the Frame
Edit dialog box.

» To add a frames, press [Insert]. The frames are added to the "Index" list box.

* To delete a frame, select the frame number in the "Index" list box, and press [Delete].

+ To edit a frame, select the frame number in the "Index" list box and modify the values in
the "Position" section. The position can be displayed and modified relative to various
coordinated system depending on the "Operation" mode.

"Operation" combo box settings

"Absolute" Displays the position with reference to the model frame.

"Relative" Displays the position with reference to the frame original
position when initially selected in the "Index" list box.

"SelModel" Displays the position with reference to a selected madel.
When this mode is first selected the "Select Medel"dialog
will display to allow selection of the reference model.

D N 7, R

= The frame corresponding to the selected "IndeX™of the list box is highlighted in red in the
main view.

Coordinate system (Changes
according to the operation mode)

Model name

 Frame
Il?dij F>'<Dsiti0n: MyMode\L[mm,deg] > Inset |
% = Joooo §|-25|J.uuu ﬂw.uun ﬂ Deete |
! |SED ﬂﬁyun ﬂﬁ;ﬂn ﬂ oo |
e Y ’VE:?BIIr Pase

j Operation: BN [~ Syn Cancel AXIS6 model
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9.3 Editing a Part

®m LINE

The LINE is a part that contains multiple points. The points are links together by straight-line
segments to form a continuous line. It can be edited with the "LINE Edit" dialog box. A mini-
mum of 2 points must be defined for the line to display. Points can be inserted, edited or
deleted in the same manner as the "FRAME Edit" dialog box. (Please refer to the " AXIS6 "
section for details).

LIME Edit Point 4
Index F>'<ositi0n: WORE [\an] > Tee— I Point 2
Jo.00o ﬂ Jn.ooo ﬂ {0,000 ﬂ Dielete | Point 1

Teacher

Step: |1|:| jv Gato II_ Poze | |i ;
;I Operation; I.é.bsolute 'l " Sync Cancel I Point 5

Point 3

| Origin of the part |

[ LINE2

The LINE2 is a part that may contains multiplelinesieach made of 2 points. It can be edited
with the "LINE2 Edit" dialog box. The poinis-with an odd index number are the starting points
and those with an even index number are the‘end points. The total number of defined points
must be even to display all the,segments. Points can be inserted, edited or deleted in the
same manner as the "FRAME-Edit" dialog box. (Please refer to the " AXIS6 " section for
details).

LINE? Edit

= i“"im:wujr[?m] e | et point2. 2L s
Jo.00o LIID'DDD LI|D.DIJE| = De|ete| End

Teacher _IEDIDL" Point 1
Sl I-ID jv Gato ||- Pose
;I Operation: IAbsqute 'l

= f Start Point 4
[ Sync Cancel I End
| Origin of the part |
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9.3 Editing a Part

m CUBE
The CUBE is a polyhedron part, which can be edited in the CUBE Edit dialog box.

* When a CUBE model is added, a model with four points appears on the screen, with the
four points already registered in the CUBE Edit dialog box as shown below.
* The apex of the figure at the bottom is registered as a point from No. 1, the point in the
height direction is the last registered point in the model file form.
The points at the apex of the bottom figure are arranged as follows:
-When the height is set to Z-axis positive (+) direction: counterclockwise to Z-axis
positive (+) direction.
-When the height is set to Z-axis negavite (-) direction: clockwise to Z-axis positive
(+) direction.

GUBE Edit
Index — —i‘{\osition(mri) v —_— _ I;r'ns;ert I
[ia EIU-U Elﬂﬂ E [ DelEe

LI —Carry Model Color... |

Knm) (8 Vi [ Ztmm [ E o

[0 v]| R RyGeo @ FReles) @) Cancel |
>,

Z-<axis

X-axis

Y-axis

B FLOOR
The FLOOR is a floor part, which can be edited in the FLOOR Edit dialog box.

* The values "X Num" and "Y Num" edit boxes respectively represent the numbers of divid-
ing lines that divide the face in the X-direction and Y-direction.
* The origin of the part is the center of the FLOOR model.
1

H Len{mm. H HUM Y Len{mm. Y Hum V
[eonan E [ = I G E [ E >
Step m i - Golor.. I a1

|v Center GCancel

| Origin of the part |

169A/297

TiSEE#U)E7QQ: 2823408167



9.3 Editing a Part

B FACE
The FACE is a face part, which can be edited in the Face Edit dialog box.

* Register apexes to create faces.
Several faces can be created in one FACE part, however, there must be three or more
points to create each face. If the points are not in the same plane, the face will be divided
into some triangles. Therefore, unless these points are clearly on the same plane, create
the FACE with units of three points.

Face Edit

Wertex List FACE LIST

*> 3| | 2490200055030
1340-1950.-2500

[+ Pickup OM
Delete Wertex | 0] .4 | Delete Face
All Glear | Cancel I
Point 1
Paint™d
Point 6
_ " [Point 8
Points2

Point 3

Point 4

R’ Point 9
Procedure

1. Select the [Pickup ON] check box.
(Clear the check box to change the viewpoint on the screen.)

2. Click the points 1, 2 and 3 as shown in the above figure.
The frame of the clicked point is displayed in "Vertex List" box. Click [Add Face>>]to
create the FACE 1 defined by three points.

3. Click the points 4 to 6, and click [Add FACE>>] to create FACE 2.

4. Click the points 7 to 9, and click [Add FACE>>] to create FACE 3.
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9.3 Editing a Part

B “Teacher” Section of the Parts Editing Dialog Box

The parts BOX, CYLINDER, CONE2, PIPE2, AXIS6, SPHERE, LINE, LINE2 can be relocated
by using the "Teacher" section of each editing dialog box.
When using the Teacher, it has to be previously set: refer to " 9.1.4 Teacher " for details.

Wit S () DepthiDmm? Height{H}{mm}

001 E frooa E froog EI

Hmm) imm) Zimm)

oo E joo E joo EI

Ricidee) Ry ideg) Rzideg)

o0 E joo E joo H
Step 1o | Colar... |

Teacher

i Gioto [~ POSE Cancs| |

“Teacher” section of the parts editing dialog box

ltem

Description

[Goto] button

Moves the part to the Teacher position:

[POSE] check box

Moves the part includingthesposture to the Teacher position.
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9.4 Editing a Model

9.4 Editing a Model

A model can be cut, copied, pasted, etc. with commands under {Edit} of the Cad Tree.
Select a model from the Cad Tree, and edit the model with the commands described below:

[ | Cut

Cuts the selected model.

m  Copy

Copies the selected model.

[ | Paste

Pastes the cut or copied model in an arbitrary place.
When selecting {Copy} - {Paste} within the same cell;"enterthe model name to be copied.

[ | Delete

Deletes the selected model"However, the model file will not be deleted though the model is
deleted from the Cad Tree and the cell window.

When deleting the-currently selected model including its child models are to be deleted, set
the display/noendisplay status (& or (=) on the left of the model name to & in the Cad Tree,
then select [Delete]. Note, however, that the "world", "Teacher", and robot model will not be
deleted even if they are in the H status.

[ Add

Creates a new model.
Refer to " 9.2 Creating a New Model " for details.

[ | Rename

Changes the model name.
Note, however, that the names of "world", "Teacher", and the robot model names cannot be
changed.
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9.4 Editing a Model

| Property

Specifies opacity, scale, and model type. (The command {Property} is located under

{Attribute}.)

Property Toch EI

Opacity Im j ok I
Gcale I1ﬂUDDDU Cancel |

Maodel Type I

Property dialog box

ltem

Description

"Opacity" edit box

Specifies the opacity of the model.

"Scale" edit box

Specifies the scale of the model.

"Model Type" edit box

Specifies a character string in the model.

[OK] button

Applies the modifications, and closes thé Property dialog box.

[Cancel] button

Closes the Property dialogbox without applying the modifications.

TiSEEE)87QQ: 2823408167
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9.5 Positioning a Model

9.5 Positioning a Model

Position a model by specifying the values in the Position dialog box.

To display the Position dialog box, click on [Pos] button or select {Attribute} - {Set Position}

menu item of the Cad Tree.

the spin button

Set the incremental value of

Pozition HPG

X

><[mm] _| i) _| Z[rarn] Ok
0.000 | 0.000 | 450,000 _I Cancel
HH[deg] yldegl F‘Z[degl
| 0. DD 0.00 —
=]
Step: |10 - Operation: IAbsqute 'I matris |
— Teacher Pick
Gt | [ Pose ’]7 Enable

—Move Mode Pick Mode Pick.
v Position [ Free
¥ Drientation v “ertex mes

[~ Ce

[ fsis I "'I

[~ Reverse Directio

x‘, Linestdnters.
¥ Points

v Floar

Position dialog box

ltem Description

“Absolute”

moves the model.
“Relative”
"Operation" combo box

moves the model.
“SelModel”

moves the model.

Displays the position with reference to the parent model, and

Displays the position with reference to the selected model, and

Displays the Select Object dialog box; displays the position with ref-
erence to the model specified in the Select Object dialog box, and
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9.5 Positioning a Model

Position dialog box

ltem Description

Allows to store or retrieve the data of the Position dialog box in the clip-

board.
Matrix Wiewer 5'
Index | M | ] | & I F I
1 1 il ] 1]
Cancel 3 i 1 0 0
[matrix] button 3 0 0 1 a
4 1] 1] 0 1
Clip Board—
Copy to
Paste from

Move the model to the Teacher current position.
[Goto] button
Moves the model to the Teacher position.
[POSE] check box
When checked and the [Goto] buttondistusedythe model also
moves to match the Teacher origniation.
When using the Teacher, it has to’be previously set: refer to " 9.1.4
Teacher " for details.

“Teacher” section

[Enable] check box.
Enables the mouse picking operation.
Pressing theyShift] key enables or disables the "Pick Enable”
maode.
[Settings*>>] or [<< Settings] buttons
Displays or hides the pick setting section.

“Pick” section

Determines the method to move to the picked point.

[Position] check box
The model is moved to the position (XYZ) of the picked point.

[Orientation] check box
The model is turned to match the orientation (Rx, Ry, Rz) of the
picked point frame.

[Axis] check box
The model axis specified in the combobox is turned so that it
matches the picked face normal.

[Reverse] check box
This setting is enable with [Orientation] or [Axis] mode. It can be
use to change the direction of the picked face normal.

“Move Mode” section

Sets conditions determining the selected point in the clicked area.

Pick Mode” section Please refer to " Pick Mode Setting " for details.

Sets the type of the object to be selected when clicking on the cell
“Pick Object” section view. (Multiple items can be selected)
Please refer to " Pick Object Setting " for details.

[OK] button Applies the modifications, and closes the Position dialog box.

[Cancel] button Closes the Position dialog box without applying the modifications.
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9.6 Editing Multiple Models (Model List)

9.6 Editing Multiple Models (Model List)

Multiple models can be edited in the Model List dialog box. To open the dialog box, select
{Edit} - {Models List} of the Cad Tree menu.

Model selection list box

Model List il

Delete | HIBAMNA
Chanee Parent | T
Move Parent |

Ciloze |

Model List dialog box

ltem Description

Displays the, moadels registered in the cell.

Model selection list box The selectedimodels are highlighted. (Multiple selection is possible.)

Deletes the models selected in the model selection list box. The mod-
[Delete] button els’on the cell window are also deleted, however, their model files still
exist.

Changes the parents of the models selected in the model selection list
[Change Parent] button box.
Refer to " 9.9.1 Changing the Parent Model " for details.

Moves the parents of the models selected in the model selection list
[Move Parent] button box.

Refer to " 9.9.2 Moving the Parent Model " for details.

[Close] button Closes the Model List dialog box.
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9.7 Searching a Model

9.7 Searching a Model

Search for a desired model with the Find dialog box. To open the dialog box, select {Edit} -
{Find} from the Cad Tree menu.
If the entered name exists, the model is selected in the Cad Tree.

| Enter the model name. |
& x|

v Caze Sensitive Ciahcel |
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9.8 Saving and Reading a Model Group

9.8 Saving and Reading a Model Group

A model and its parent-child relevant information can be saved as a set.
This can be done by creating a folder under [cell folder name\models] and naming it with the
same name as the subject model, then by saving the following files in the new folder:

* The parent-child relevant information of the model (Modelinfo.dat).

* Subject model and its all the child models (*.mdl, *.hsf).

B  Saving a Model Group

Procedure

1. Select a model with the status symbol (on the left of the selected model name) in the
Cad Tree set to .

1 CGad Tree FLOOR
File Edit Attribute

Pos i‘ Im Close
% SAKU 5 -]
DAl
Teasher

ik [dft atme

2. Select {Edit} - {Save Model Group] from the Cad Tree menu.
Select [Yes] to create a folder with the same name as the model selected in the step 1.
The files of the model (selected in the step 1) and its child models are copied to the
folder, and a parent-child relevant information file "Modellnfo.dat" is generated.

MotosimeG X

& Do wou want ko save the model group?
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9.8 Saving and Reading a Model Group

B Reading a Model Group

Select {Edit} - {Load Model Group] from the Cad Tree menu. Select a “Modellnfo.dat” file to
read the saved model including its child models.

= If there is a model with the same name in the current cell, the second one will automatically be
numbered. (The number will be added after the name.)

B  Syntax of the Modellnfo.dat

MODEL
{
NAME=Camera_Dummy //Logical name of the model
PARENT=world /IParent model name
FILENAME=dummy /IFile name
COLOR=RGB (0,0,255) //Color of the model
HIDESEE=1 /IDisplay/nondisplay information
OPACITY=0.25 //Opacity

AXI1S6=4000.000,5500.000,2000.000,-1.57,0.00,-0.35, ¢ #“Position of the model
}
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9.9 Changing and Moving the Parent Model

9.9 Changing and Moving the Parent Model

9.9.1 Changing the Parent Model

The parent model of an arbitrary model can be changed with {Parent Change} under
{Attribute} of the Cad Tree menu.

With this function, the relation (coordinate) between the selected model and its parent model
is automatically changed, and the model position does not change. Use this function in case
of changing the parent model while keeping the model in the same position.

To use this function, select the desired model in the Cad Tree, then select {Attribute} - {Parent
Change} from the Cad Tree menu.

9.9.2 Moving the Parent Model

The parent model of an arbitrary model can be moved with {Parent Move} under {Attribute} of
the Cad Tree menu.

Since the relation (coordinate) between the selected.modeland its parent model does not
change with this function, the selected model‘position’changes when it is moved to its new
parent model with {Parent Move}.

To use this function, select thetdesired'model in the Cad Tree, then select {Attribute} - {Parent
Move} from the Cad Tre€ menur
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9.10 Changing a Model File

9.10 Changing a Model File

The model file of an existing model can be changed with {ChangeFilePath} under {Attribute} of
the Cad Tree menu.

To use this function, select a model to be changed in the Cad Tree, then select {Attribute} -
{ChangeFilePath} from the Cad Tree menu. Select the desired model file in a file selection
dialog box to change the model file.

Note that the change will only take effect the next time the cell is open.

@ The model files for "world", "Teacher", and robot models cannot be changed.
L J
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9.11 Reading a Model

9.11 Reading a Model

A model appears on the cell by dragging and dropping its model file (in the HSF, HMF, MDL,
3DS, or RWX format) to the cell window, and the model file is copied to the "models" folder.
In this operation, a parent model can also be selected.

Drag and drop.

s

5 Ritfaea ke @ vA Dok 4 Maodel displayed on the cell.

Procedure

1. Drag and drop an arbitrary model to the cell window; If the model file path doesn't cor-
respond to the "models" folder under the cell folder, the following dialog box will display
and offer to copied model file to the "models" folder of the cell.

MotosimEG X

@ torch-5%3.md ;

Copy model to the "model” folder?

If the "Yes" button is clicked and a file with the same name already exists in the cell
"models" folder. The following dialog will display to ask for overwrite confirmation.
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9.11 Reading a Model

torch-6¥3mdl X
& This file: already exists in the "models” Folder. Do wou want bo overwrite i£7

WARMIMNG: Overwriting the File will change existing models refering to this Fila!

For RWX or 3DS model format, the files will automatically be converted to HMF format.
The created HMF file will be located in the "models" folder of the cell. After the conver-
sion is successfully completed, the following message will display.

MotoZSimEd ll

Ci¥Program Filez¥Maotoman¥MotoSimEG¥Cells¥Parts¥mode ls¥Cwk 600k 3d=
CAD file was succesfully comverted to HMF format under to the cell “models”™ falder.

2. The Select Model Parent dialog will display. Select the madelthat will become the par-
ent of the new model and press the [OK] button, “(By default the "world" model is
selected.)

i select Mode! Farent
To =13 :’;' 4

y ] = il
N NID0SMALL

- HPE-hisf

- MOTOWELD_5350

- SAKUE

- SAKUS

- SAKUA

- GAKU3

- GAKLZ -
- SAKU

e DA <

X
Cancel |

When adding LINE data (wire frame), it is recommended to use LINE data in the HMF for-
‘@: mat: adding LINE data in other format may take some time.
P If the LINE data is in a format other than HMF, convert the LINE data with “MDL2HMF.EXE”
before adding the model. (The MDL2HMF.EXE is located in a folder where MotoSim EG was
installed).
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9.12 CAD Data Import <CadPack Option>

9.12 CAD Data Import <CadPack Option>

= To use this function (CadPack option), the MotoSim EG-CadPack is required. (The Moto-
Sim EG-CadPack is separate product from MotoSim EG.)

Loads directly to the cell the CAD data in IGES or SAT format.
This function is accessible by:
a)The Add Model dialog of the [Cad Tree]
(For details, please refer to section " Creating a Model from an Existing Model ".)
b)Dragging and dropping the file over the cell display area.
(For details, please refer to section " 9.11 Reading a Model ".)

When adding a model with method a) Add Model dialog, it is necessary to select "All (*.*)"
in the "File Type" section, in order to display all the file types and“be able to select the
® IGES or SAT files.

AN A d

B IGES Data Import

When importing an IGES file, the "IGES |mport*tdialog will display to confirm the IGES import
settings before importing the file. The:healing settings in the dialog can be changed if
required. (This dialog doesn't display-when importing SAT file.)

To change the default'settings related to the IGES Import, please refer to section " 11.5 CAD
Import/Export <CadPack Option>".

‘@: The healings setting selected in the "IGES Import" dialog will not change the settings in
the "Option Setting" dialog under the "CAD Import/Export" tab.

The figure below shows, the "IGES Import" dialog when
the IGES data healing is disabled. IGES Import x|
This is the default setting. I~ Enable Hedling

¥ Eecieate suface

¥ | Dizable an erar

™ Don't show this dislog nest time

il Cancel |
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9.12 CAD Data Import <CadPack Option>

The "IGES Import" dialog with the IGES data healing

enabled.

IGES Impart EI

¥ Recreate surface

[ Dizable on eror

[T Dan't show this dialog nest time

Cancel |

IGES Import

“Enable Heal-
ing” section

When enabled, a healing algorithm is applied to the imported IGES data.

[Recreate surface] check box
The [Recreate surface] option is normally selected.
The [Recreate surface] is part of the normal healing progess. If it is
unselected, this step will be skipped in the healing process.
If the surface regeneration doesn't givesthe intended results, unselect
the "Recreate Surface" may improve'the‘healing results.

[Disable on error] check box
The [Disable on error] optionjis:normally selected.
When the [Disable onserfor]is 'selected, the healing will be disabled if
an error occurs.during the healing process.

[Don't show this
dialog next time]
check box

If checked, the, "IGES Import" dialog will no longer be displayed when an
IGES filelis imported. The "IGES Import" dialog display can be re-enable in
the "OptionsSetting" dialog under the "CAD Import/Export" tab. Please
refer to section " 11.5 CAD Import/Export <CadPack Option>".

[OK]button

The IGES file import will proceed with the options set in the dialog.

[Cancel]button

Cancel the IGES file import

The healing process attempts to repair any corrupted data of the imported IGES files.

However, the processing time to import a file may increase significantly when healing is used.
e The performance may also vary depending on the extent and nature of the errors in the origi-

nal IGES file. In some cases, result with healing may be worst than reading the file without

healing.
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9.13 CAD Data Export

9.13 CAD Data Export

‘@: When IGES or SAT data are exported (CadPack option), the MotoSim EG-CadPack is
- required. (The MotoSim EG-CadPack is separate product from MotoSim EG.)

Exports in IGES,SAT or HSF format the data of multiple models with their relative position
from a selected base point.

| Export

Before the CAD data of IGES or SAT format is exported, the "Export" dialog is displayed. The
export settings in the dialog can be changed if required.
To change the default settings related to the export, please refer to section " 11.5 CAD

Import/Export <CadPack Option> ".

AT S

= The settings selected in the "Export" dialog will not.change the settings in the "Option
Setting" dialog under the "CAD Import/Export*tab.

e o) & M

r— Units

% illimeter
" eter
" Inch

" Fest

—Werzion [SAT Only)

=

[~ Don't show this dialog nest time

Cahicel

Export

[Units] radio button Sets the measuring units of the exported SAT or IGES files.

“Version (SAT Only)” | Sets the SAT file version used in the exported file.Recommended
section value: 6 (Setting range: 4 to 16)
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9.13 CAD Data Export

Export
[Don't show this dia- | If checked, the "IGES Import" dialog will no longer be displayed
log next time] check | when an IGES file is imported. The "IGES Import" dialog display can
box be re-enable in the "Option Setting" dialog under the "CAD Import/
Export" tab. Please refer to section " 11.5 CAD Import/Export
<CadPack Option> ".
[OK]button The CAD export will proceed with the options set in the dialog.
[Cancel]button Cancel the CAD export.
Procedure

1. Select in the Cad Tree the models to export.
* To select a single model:
Expand the model node so that there is no "+" icon on the left of the model name
and select the model.

: Cad Tree SATY X
Eile Edit Attribute

= /l\ wiarld
----- ‘% BASE
E‘% FOs

The “SAT1’ modél will be
exported:

* To select'multiple models
Collapse the node containing the desired models so that there is a "+" icon on the
left of the model name. All the child models in the collapsed branch will also be
exported.

i Cad Tree POS x|
Eile Edit Attribute

A Tlg ASE The child “SAT1” and “SAT2” model of
o (_ the “POS” model will be exported.

Teacher
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9.13 CAD Data Export

Only the model referring to
@ * IGES,SAT or HSF format files;
- +.mdI files composed of BOX, BOX2, CYLINDER, CONE2, SPHERE, PIPE2, AXIS6,

LINE, LINEZ2 parts;

can be exported. When selecting multiple models, at least one of the selected models
must make reference to such CAD file.

2. Right click on the CadTree to display the popup menu. Then select "Export CAD
File..."

Set Position...
Hide/See 2
Mode| Attribute »

Edit Maodel..
MHew Model...

Property...

Edit 3
Mode| Tree Wiew
Models List..

Export CAD File..

3. In"Select Base Model" dialog, seleéctthe'model to be used as the base point (origin) of
the exported model and press the [OK] button.

ilEu Baze Mode il

Toggle tree | Cancel |
2

= world

&

4. Inthe "Save As" dialog, select the file type (IGES,SAT or HSF). Enter a filename and
press the [Save] button.
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9.13 CAD Data Export

Save jn; Iamndels j = EF EE-
1.5ak
2.5ak
History

A

[

File hame: Im Save

| Save as bype: I,-’.\CIS File [* zat) j Cancel |

E

5. If the "Export" dialog is set to display, the "Export" dialog will display&%zfirm the
IGES/SAT export settings. Change the settings as required, ani fhe@ s [OK]. For

l}

more details please refer to the " Export " section above.

Al

—
S

" Inch

™ Fest

) “’S’
V)

=

|"‘s-"cr$iun [SAT Orly]

[~ Don't show this dialog nest trne

Cancel |

6. When the export is completed the following message will display.

MaotosimEG
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10.1 Conveyor

10 Peripheral Equipment

10.1 Conveyor

This section describes the procedure to create a conveyor model.

B  Conveyor Operation Panel

The Conveyor Operation Panel is a dialog box to operate a conveyor with one axis.
When operating a conveyor with two or more axes, refer to " Operating a Multi-Axis Conveyor "
in"12.8.3 Teaching ".

Specify the canvéyoernumber.

Cine Mo,

Pozition frmm

v Corwvevar Po

' Hubm Oy EyOr

Conveyor Operation Panel

Item Description

With the spin button E or keystrokes, enter the value in the spin box
to move the conveyor to the position where teaching can be performed
easily.

tion which represents the offset value of the limit switch
e set in each robot. Therefore, if the current robot is

changed, the "Position" may change even though the

conveyor on the cell window does not move at all.

"Position(mm)" spin box @ The value in the "Position" spin box is the conveyor posi-

[Conveyor Power On] Enables verification of conveyor in halt status when clearing the check
check box box during the playback.
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10.1 Conveyor

B  Registering a Conveyor

Register a new conveyor in the Conveyor Install dialog box.
To open the dialog box, select {Device} - {Conveyor} - {Add}.

The conveyor is registered as a robot with the name displayed in the "Name" edit box of
2 the Conveyor Install dialog box. This allows the user to operate the conveyor in a same
e way as a robot.
To ensure correct operation, do not modify the tool dimensions.

Automatically specifies the conveyor name
when the conveyor number is selected.

Corwvevor Thetall

—Mo————— Mame
o ot |GON‘-.-‘E‘r’DFl—ND1
" MoZ ;
Jaint Hum
" Mo3
1
" Mob
 Mob 13

Conveyor Install dialog box

ltem Description

"No" section Specifies the conveyor number.

Specifies the number of axis by selecting one of the radio buttons.

sure to select "1".

"Joint Num" section b4 If "2" or "3" is selected, the conveyor synchronization
function cannot be used. "2" and "3" are to be selected
for the simulation of an L-type conveyor or a vertical con-
Veyor.

@ When using the conveyor synchronization function, be

Displays the Edit Conveyor Information dialog box.

[OK] button Refer to " Editing a Conveyor " for details.
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10.1 Conveyor

B  Editing a Conveyor

Specify the dimensions, speed, and operating range of the conveyor to be registered in the
Edit Conveyor Information dialog box.
To open the dialog box, select {Device} - {Conveyor} - {Edit}.

Edit Gonveyar Infomation x|
— Mo —Model info —— — Motion info

= Mol Limm? | 1] Speed{mm. =) | 0o
£ Ha2 D I—EIEI Startimm | 0a

) Mo3

£ Hod Himm | o Endimm) | 00

) HoG
Mo Ore{mm)] 00| ¥ make madel

] 4 I Cancel |

Conveyor moving .Endingsposition
direction

Conveyor position Hof& pesitior

Start position

Conveyor end

Edit Conveyor Information dialog box

Item Description

"No" section Specifies the conveyor number to set the condition.

Specifies the dimensions of the conveyor to be registered.

"L(mm)" edit box Entire length of the conveyor.

"D(mm)" edit box Width of the conveyor.
"Model info" section "H(mm)" edit box

Thickness of the conveyor. (Distance from
the floor to the conveyor top.)

"Org(mm)" edit box | Limit switch position for the conveyor home
position. (Distance from the conveyor end.)
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10.1 Conveyor

Edit Conveyor Information dialog box

Item Description

Specifies the dimensions of the conveyor to be registered.

"Speed(mm/s)" .

edit box Operation speed of the conveyor.

"Start(mm)" Start position of the conveyor operation.

"Motion info" section edit box (Specify the distance from the home position

of the conveyor.)

"End(mm)" End position of the conveyor operation.

edit box (Specify the distance from the home position
of the conveyor.)

[make model] check box | Creates a default conveyor model.

» Even after the conveyor registration, the settings in the Edit Conveyor Information dialog
2  box can be changed by selecting {Device} - {Conveyor} - {Edit}.
e » When the default conveyor model is modified, clear the [makesmodel],check box unless
the default conveyor model is to be used. If the [make modeljcheck box is not cleared,
the modification for the model becomes invalid, and theZmodel'is restored to the default

model.
NemVNe \ ¥

B  Setting the Conveyor Synchronization

Set the synchronization conditions of'the robot and conveyor in the Synchronization Condition
dialog box.

To open the dialog'boex, select {Device} - {Conveyor} - {Set Conveyor Condition File}. The
data will be stored in‘the conveyor condition file (CV.DAT) of each robot.

Synchronization Condition ﬂ
Riobot: | Px2850-A0-3 |
—Coveyor Mo — Corveyar info

& 5T ¢ tod | Mame | GONVEYOR-NO1

 He2 ¢ Nob
- " | Speedimm/=) [ 150000

o3 ) Hof
—Gondition
Tracking [1: BASE |
Baze Axiz ||:| W j
Direction Rew  |OFF -

BveTimelmeec) I ]
|Jzer Coord Mo I 1
LS offzetimm) I oo

(0] 4 I Cancel
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10.1 Conveyor

Synchronization Condition dialog box

Item

Description

"Robot" combo box

Lists the robots available for conveyor synchronization operation.
Select a robot for the operation.

"Conveyor No" section

Specifies a conveyor to synchronize with the robot selected in the Robot
combo box.

"Conveyor info" section

Displays the name and speed of the conveyor specified in the “Con-
veyor No” section.

"Condition" section

"Tracking" Select an axis subject to track the conveyor
combo box (robot axis or base axis (servo track)).

"Base Axis" Select the axis (X-, Y-, or Z-axis) to be selected.
combo box Applies only if the base axis is selected in the

Tracking combo box.

"Direction Rev"
combo box

Select ON/OFF to revefse or not the direction of
the motion. Applies onlysifthe base axis is
selected in the-Tracking combo box.

"Ave Time(msec)
edit box

Specify thé‘average time for the conveyor to
change.speed.

"User Coord-No*
edit box

Specify the user frame number that specifies
the conveyor direction. The user frame number
that corresponds to the conveyor number is set
automatically and cannot be changed.

"LS offset(mm)"
edit box

Specify the distance of the conveyor home posi-
tion. For example, if the distance is 1000 mm,
the conveyor home position for the selected
robot is 1000 mm ahead of the home position
on the screen.
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10.1 Conveyor

B Setting the Soft Limit

Read the soft limit from the parameter file (All.prm).

To modify the soft limit, set the soft limit (in pulse unit) for the conveyors in each axis. The

modifications are only effective the next time the cell is opened.

To set the soft limit, display the SoftLimit Setting dialog box by selecting {Device} - {Conveyor}

- {SoftLimit Setting}.

@ This function is available only when using a parameter file (All.prm) set up with a
conveyor.

[ Select a conveyor. |

SoftLimit Setting

Mame |COMVEYOR-NO1 =]

—SoftLimiti+) —SoftLimiti=) ——
W | 2R0000.0 A | -2h0000.0
i | 2R0000.0 b | =-250000.0 ;3
P &
7z [ 2600000 | | Z [-z5adone:
\e 77 Gl &
Ex1 00, 5@_ 00
Ex2 I_-‘__ _EID_:'(F r 00 fL-Ihr'nt I
\7 pulze
E Len | (Exa 00 || & dee
\; >

Selgct thewnit of
the softdimit.
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10.2 Press Machine

10.2 Press Machine

This section describes the procedure to create a press machine model.

B  Registering a Press Machine

Procedure

1. Select {Device} - {Press} - {Add} to display the Press dialog box. (The [Make Model]
check box is selected by default.)

[¥ Select Twpe

v Make Model Cancel |

2. Enter the name of the press machine as.shown in the figure below:

x|
Directry: |C#ProeramnF iles¥Motomar¥MotoSimEG¥Cellz¥Paint Demo¥FRE
2 X
[

f ! Model.. I |G:¥F‘ru:ugram Filez¥Motoman¥hotosSimEG¥Cellz¥Paint Dem

| (014 I Cancel

3. A press machine model is automatically generated.
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10.2 Press Machine

B Deleting a Press Machine

The press machine model can be deleted by using the same procedure as for other robot
models, by selecting {Robot} - {Delete Robot...}.

®  Moving a Press Machine with a Jog Operation

Jog operation can be performed with the Programming Pendant dialog box, using the rectan-
gular coordinate system (coordinate X, Y, Z in millimeters).

[ Current Values of a Press Machine

Procedure

1. Open the Position Data Panel with a press machine selected on the main screen.
2. Check the current value with the rectangular motion (X-, Y-, Z-axes) of the robot coordi-
nates.

| Current values of the rectangular motion.l

[~ Fix TCP Eitep|1D M|

Set Fiu TCP... |

B Modifying the Seft'Limit of a Press Machine

Procedure

1. Select{Device} - {Press} - {SoftLimit Setting} to open the Position Panel dialog box with
a press machine selected on the screen.

| Select a press machine. |

SoftLimit Setting 5”
Name |PRESS =] Select the unit
of the soft limit.
SoftLimit (3 SoftLimit (=3
| 00 (| x| 0.0
¥ 00 Y 00
Z | 2500000 Z | 00

2. Close the cell file, then open it again.

‘@: To enable the modifications, reload the cell.
L ]
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10.3 Gantry Robot

10.3 Gantry Robot

A gantry robot is a robot model which is composed of a conveyor model with three linear axes
for the base and three external rotation axis for the head. The control point is thoroughly
determined by the three rectangular linear axes, and is not dependent on the external axes.

Registering a Gantry Robot

Select {Device} - {Gantry} - {Add} to display the Gantry dialog box.
Select the check box to specify if the following items in [Gantry] dialog box are
required.
[Series List] check box: Configuration of external rotation axis.

(Checked: serial configuration; cleared: parallel configuration.)
[Make Model] check box: Creation of a model. (Check the box if model creation is

desired.)

Note that both check boxes are selected by default.

e
-\
W Series List B

réann:

[V Make Mu:u:leié &.&% ol |

Enter the name of thetganiry.robot in the "Robot Name" edit box in the Install Robot
dialog box.

J
frstal mobot x|
4 Directry: |G:¥ Program Files¥MotomaniiotoSimEG¥Cells¥PaintDemo¥c Ak

Robat
Robat Mame: |El

File Mame:
[ Model.. I |G:¥P'r|:|gram Files¥Motoman¥mMotosimEG¥Cells¥Paint Dem

| (] I Cancel

3. A gantry robot is automatically generated.

=1AE S
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10.3 Gantry Robot

B Deleting a Gantry Robot

The gantry robot model can be deleted by using the same procedure as for deleting other
robot models, by selecting {Robot} - {Delete Robot...}.

B Moving a Gantry Robot with Jog Operation

Jog operation can be performed with the Programming Pendant dialog box or the Position
Data Panel.

* Operation with the Programming Pendant dialog box
Rectangular motion: rectangular coordinates X, Y, Z (units in millimeters).
Rotating motion: external axes E1, E2, E3 (units in pulses).

* Operation with the Position Data Panel.
Rotating motion: robot coordinates Rx, Ry, Rz (units in degrees).

B Current Values of a Gantry Robot

Procedure

1. Open the Position Data Panel with a gantry robot'selected on the main screen.
2. Check the current value with the rectangulaf.motion(X-, Y-, Z-axes) and rotating
motion (Rx, Ry, Rz-axes) of the robotieoordinates.

Current values of Current position of
the rectangular motion. [EEEMERE the rotating motion.

I~ Fix TCP Step |1'j -

Set Fix TCP... |

B Modifying the Soft Limit of a Gantry Robot

Procedure

1. Select{Device} - {Press} - {SoftLimit Setting} to open the Position Panel dialog box with
a gantry robot selected on the screen.
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10.3 Gantry Robot

| Select a gantry robot. |

SoftLimit Setting x|
Select the unit
Mame GANTRYE - o
! =l of the soft limit.
—SoftLimitt+) —— —Softlimiti=! ——— Unit

™ pulze
w | 2500000 A -2500000 | = L
¥ | 2500000 ¥ | -260000.0

Z | 2500000 £ | -250000.0

£l | 1000000 | |Ex1 [ 1000000
Exz [ 1000000 | |Ex2 [-1000000

Ex3 [ {oo0000 | |Ex3 [ -100000.0

2. Close the cell file, then open it again.

@ To enable the modifications, reload the cell.
[ J

_ NG ¥
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11.1 Graphical Settings

11 Configuration Settings

Various configuration settings can be made in the Option Setting dialog box.
To display the Option Setting dialog box, select {Setting} - {Options} .

11.1 Graphical Settings

For the graphical settings, select the “Graphic” tab of the Option Setting dialog box.

Option Setting X|

Graphic | Markupl Robat Dptiunsl Lang ¢ Llnitl

Top

—Background Color———— — Shadow

Bottom color |

[T Show

-
y 4
L

Color

[~ Same Colar
— Smoath Transition
¥ Esecute %%
Duration |1 2 ,
4 _;'_ - — Frame & &x56
.\__L
|ﬂﬂ{ Frame Length |1EIEI _|:
% OpenL
v Always Display &ish in Front
V¥ iz Triad On
v _ —Level Of Detail
[
erzpechye ™ Enable
Rezet
] Cancel
Graphic tab
Item Description

[Reset] button

Restores all the values to the default setting.

[OK] button

Applies the modifications, and closes the dialog box.

[Cancel] button

Closes the dialog box without applying the modifications.
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11.1 Graphical Settings

11.1.1 Background Color

Specify the background color of the cell window in the “Background Color” section.

ltem

Description

"Top" color
indication box

Displays the current color of the upper part of the background.
Press [color] to display the Color dialog box, and select the desired color.

"Bottom" color
indication box

Displays the current color of the bottom part of the background.
Press [color] to display the Color dialog box, and select the desired color.

[Same Color]
check box

Check this check box to set the “Bottom” background color to the same
color as the “Top” background.

11.1.2 Smooth Transition

Specify if a smooth transition is executed when changing viewpoint.inthe “Smooth Transition”

section.

ltem

Description

[Execute] check box

Select to@xecutesthe smooth transition function when changing the
viewpoint:

"Duration" edit box:

Specify the duration of the smooth transition. (Editable when the [Exe-
cute] check box is selected.)

11.1.3 Display

Configure the graphic driver in the "Display" section.

ltem

Description

"Driver" combo box

Select a graphic driver from the list: "OpenGL" is selected by default.
The graphic drivers currently available are "OpenGL" and "WinGDI".

@ To apply the change of graphic driver, reload the cell.

[Axis Triad On]
check box

Displays the coordinate axis below on the lower left of the cell window.
z

ol
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11.1 Graphical Settings

ltem Description

[Perspective]

check box Check this check box to display the cell in perspective.

11.1.4 Shadow

Set the following items for shadow display in the “Shadow” section.

ltem Description

[Show] check box Select to display shadows on the cell window.

Displays the current color of the shadows.
"Color" indication box | Press [color] to display the Color dialog box, and select a desired color.
(The [color] button is enabled when the [Show] check box is selected.)

Enter the resolution value.

Resolution" edit box (Editable when the [Show] check box is selected.)

Enter the value for the gradation effect.

Blurring” edit box (Editable when the [Show] check box is selected:)

11.1.5 Frame & AXIS6

Specify the Frame and Axis6 display property.

ltem Description

“Frame Length” spin

box Enter the value of the frame and Axis6 length with the spin button.

"Always Display Axis6

in Front" checkbox When checked, the Axis6 are displayed in front of all the other parts.

Regular Display Axis6 Displayed in Front
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11.1 Graphical Settings

11.1.6 Level of Detail

When changing the scene viewpoint or during playback the level of detail can be decrease in
order to obtain a smoother animation. This function is useful to improve display performance
of cell containing a large amount of data such as very detailed HSF model.

ltem Description

When this item is checked, the level of detail will be reduced during view-
point change and playback. The level of detail data will also be gener-
ated for the HSF models when required.

* When the function is enabled, a message offers to gen-
@ erate the level of detail data for the currently opened
Enable b cell. If the data was previously generated for this cell, it
is not necessary to regenerate the data and you may
press "Cancel".
» The generation of the level of detail.data may take

some time depending on the size, 6f'the model file.
ATl S

A"\ _ A & 4
@ » When the displayed surface becomes rougher during viewpoint change or playback,

depending on the data some modelzelements may not display.
b « It is easier to distinguish theldiscrepancies between levels of detail when displaying the

cell in "Flat Shading!“{refer to section " 6.11 Changing the Rendering Mode ").
2 o \°

Displayed surface

become rough
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11.1 Graphical Settings

B Generating the Level of Detail Data

When the Level of Detail function is enabled, the level of detail data need to be generate for
the function to work properly. If an opened cell doesn't contain the level of detail data, a mes-
sage will prompt the user to confirm that the data should be generated at this time.

Motosimes x|
& Do ywou wank bo generate the Lewel of Detail Datary
Warning:

- Without the Level of Detail data, some models may naot display properly when the Level of Detail Function is enable.
- This operation may take some time depending on the size of the model file,

Cancel |

While generating the level of detail data, the "Generating Level of Detail" dialog will display the
generation progress. To stop the data generation, click on the "Abort" button. Note that when
aborting the generation, the current file processing will continue until completed, and then the
gen-eration will stop and data for the remaining file will not be created

Generating Level Of Details _ W
Remaining files: I Xﬁ.é

L

When adding HSF'medel and the Level of Detail is enable, the level of detail data will auto-
matically be generated for the new model. The "Generating Level of Detail" progress dialog
will display but the process cannot be aborted.

195A/297

Ti5#5RD#)87QQ:2823408167



11.2 Markup Settings

11.2 Markup Settings

To configure the lines and texts on the cell window, select the "Mark Up" tab of the Option Set-
ting dialog box.

Option Setting x|

Graphic Mark Up | Robot Elptil:unl Lang / LlnitI

—Mark up

Color

Thickness

— Text
Fant Marme Isans zenif % %B
Back Color ilml -%X@

Efﬁ“‘"’
y -.W i3 Cancel

AL

Size [ptz.] 24

Mark Up tab

ltem Description

"Color" indication box
Displays the current color of the markup object (line and text).
Press [color] to display the Color dialog box, and select the desired

"Mark up" section color.

"Thickness" spin box
Directly enter the value or specify the value with the spin button E to
specify the thickness of the markup line.
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11.2 Markup Settings

Mark Up tab

ltem

Description

"Text" section

"Font Name" combo box
Select a desired font for the text.

@ When using two-byte characters for the text, make sure
- to select a font which can be displayed properly.

"Size (pts.)" edit box
Specify the size of the font.

"Back Color" indication box
The color indication box displays the current markup text background
color.
Press [color] to display the Color dialog box. And select the desired
background color.

[Reset] button

Restores all the values to the default setting.

[OK] button

Applies the modifications, and closes the dialog box.

[Cancel] button

Closes the dialog box without applying the madifications.

TiE#5E2)vE7QQ:2823408167
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11.3 Robot Option Settings

11.3 Robot Option Settings

When a robot axis reaches its limit position, the color of the axis changes.

Option Setting |

Graphic I bark Up  Fobot Option I Lang # Lnit I

— Pulze limit warning
Limit " alue [3)
¥ Execute in Teach

[T Execute In Play

[T Reverse Color

Calar at Lirnit calar | -

— Plavback. Animation

[T E=port HSF File
A
— Multiple Robot Dislog i 'A)
[T Enable D

Hezet

O e
) %‘ﬁ)‘m Cancel |

Robot Option tab

ltem Description

[Execute in Teach] check box
Select to display the axis reaching its limit in a reverse color or a limit

color in a teaching operation.

[Execute in Play] check box

Select to display the axis reaching its limit in a reverse color or a limit
color in a playback operation.

"Limit Value (%)" edit box
Directly enter the value to specify the limit value for the limit axis check.

For example, the limit range is plus or minus 5% if the
limit value is set at "90". (If the limit value is set at “80”,

e the limit range is plus or minus 10%.)

"Pulse limit warning"
section

[Reverse Color] check box
Select to reverse the color of the axis reaching its limit in its opposing

color.

"Color at Limit" indication box

Displays the current limit color.
Press [color] to display the Color dialog box, and select the desired

color.
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11.3 Robot Option Settings

Robot Option tab

ltem Description

When this item is checked, the job playback animation is stored in mem-
ory. After the playback, the animation can then be exported in HSF file for-
mat.

"Playback Anima- * The playback animation file does not support any

tion" section @ model color change the may occur during playback
(such as collision detection, limit warning... ).

* For the file export operation, please refer to the " 4.7.1
Playback animation file export "section.

When enabled MotoSimEG will display a separate copy of robot related
dialog or panel for each robot in the cell. When a dialog is initially dis-
played, it is set to the currently selected robot. Once displayed the dialog

Multiple Robot Dia- will always display the information for the same robot, even.if the current

log" section robot is changed. To display multiple copy of a same dialog; display a first
copy of the dialog, then change the current robot and_display‘the dialog
again.

[Reset] button Restores all the values to the default setting:

[OK] button Applies the modifications, and cleses:the dialog box.

[Cancel] button Closes the dialog boxawithout<applying the modifications.
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11.4 Language and Unit Settings

11.4 Language and Unit Settings

To configure the language and unit, select the "Lang / Unit" tab of the Option Setting dialog
box.

Option Setting X|
Graphic' Markup' Robot Options  Lane / Unit
—Language
" Japanese

— Unit Settings

— Leneth/Pogition
* mm " cm om
" inch " feet
—fnele \
{* dee. " rad ~ “
4
; ] v
—zight =
¢ ke e r@&‘V -

’%‘& =N

!?IQ ok | Cancel |

Lang / Unit tab

Item Description

Select the [Japanese] or [English] radio button to configure the language.

Language" section To set from the main menu, select {View} - {English} or {Japanese}.

Select the units for each type of values.

"Length/Position" edit box
Indicates the unit of the length.

"Unit Settings"
section "Angle" edit box

Indicates the unit of the angle.

"Weight" edit box

Indicates the unit of the weight.
[Reset] button Restores all the values to the default setting.
[OK] button Applies the modifications, and closes the dialog box.
[Cancel] button Closes the dialog box without applying the modifications.
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11.5 CAD Import/Export <CadPack Option>

11.5 CAD Import/Export <CadPack Option>

= To use this function (CadPack option), the MotoSim EG-CadPack is required. (The Moto-
Sim EG-CadPack is separate product from MotoSim EG.)

Option Setting x|

Graphic | Markup | Robot Option | Lane / Unit GAD Import ./ Export |
—I5ES Impart

¥ Becreate surface
[¥ Dizable on errar

[T Don't show the [ISES Import] dialog J
- o&
IGES /7 SAT Export \,q‘

Urits Wersion SAT Only) 1
&+ Millimeter Iﬂ@ >
 Meter R "
€ Thch ,sa_l(/)

L )

= Feet

[T Don't show the [Export] dialo#a'n" -

L 4

Rezet |

A5
~§\%' ok ]| cocel |

11.5.1 IGES Import

Option settings related to reading IGES format files.

“Enable Heal- When enabled, a healing algorithm is applied to the imported IGES data.
ing” section [Recreate surface] check box
The [Recreate surface] option is normally selected.
The [Recreate surface] is part of the normal healing process. Ifitis
unselected, this step will be skipped in the healing process.
If the surface regeneration doesn't give the intended results, unselect
the "Recreate Surface" may improve the healing results.
[Disable on error] check box
The [Disable on error] option is normally selected.
When the [Disable on error] is selected, the healing will be disabled if
an error occurs during the healing process.
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11.5 CAD Import/Export <CadPack Option>

[Don't show the | When this option is selected, the "IGES Import" dialog will not display
[IGES Import] when an IGES file is read.
dialog] check

box
= For details on the IGES data import, please refer to section

"9.12 CAD Data Import <CadPack Option>".

The healing process attempts to repair any corrupted data of the imported IGES files.
{@: However, the processing time to import a file may increase significantly when healing is used.
® The performance may also vary depending on the extent and nature of the errors in the origi-
nal IGES file. In some cases, result with healing may be worst than reading the file without
healing.

11.5.2 IGES/SAT Export

Units Sets the measuring units of the exported SAT or IGESfiles.

Version (SAT Sets the SAT file version used in the exported file.
Only) Recommended value: 6 (Setting rangé®4 to)16)

[Don't show the | When this option is selected,the "Export" dialog will not display when the

[Export] dialog] "Export CAD file" function is:liséd.

check box bt A

= cFordetails on the IGES, SAT data export, please refer to
section " 9.13 CAD Data Export ".

A WX g
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12.1 Teaching Using OLP Function

12 Applied Operation

12.1 Teaching Using OLP Function

12.1.1 What is OLP Function?

Normally, teaching operation uses the programming pendant to move the robot model to the
target position. The OLP function is a quick and efficient way to move the robot to a target
position. When the desired destination is located on a model, by using the OLP panel, the
end of the tool (TCP) can conveniently be moved to the target position by simply clicking on
the screen (for example, any point of a workpiece, etc.).

* When moving the robot tool end with the OLP function, the message "Cannot reach this
% point" may appear even if the robot is not too far from the target point.”Fhissmay happen
when the tool end cannot be moved to the target point due to.the'shape or current pos-
ture of the robot.

* A point other than the target point may be selected depending on the point clicked and
the view position. When this occurs, use the programming pendant to move the robot or
change the camera scope of the screen to.€lick on'the proper model.

. VAN
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12.1 Teaching Using OLP Function

12.1.2 Teaching Operation

The teaching operation is explained by using “Arc_Samp_Nx.cel” as an example.

Procedure

1. Open “Arc_Samp_Nx.cel”.
(If it is difficult to perform the teaching operation, hide the displayed models such as
fence, controller, etc. by selecting “Hide” from the combo box on the Cad Tree dialog
box.)

AR L P HPE
X& [w OLF Active
L Y —Move Mode—————————————
l 3 ¥ Pasition [Jze Face:
v‘ ™ Orientation M
[T 2z £ Beverse

— Pick Mode
[ Free [ Center
IV Wertex [~ Edge

— Pick Object

V¥ Models V¥ Frames
" Lines ™ Points
™ Floor

— O peration Object
' Robot TCP

" Teacher KiE |

" CuModel

Mare »» | Cloze I
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12.1 Teaching Using OLP Function

3. Display the cell window so that the workpiece is visible as shown in the figure below.

B  Position Designation in Free Mode

In "Free" mode, the tool end (TCP) moves to the point of the model corresponding to the
clicked position.

1. Set each item in the OLP dialog box as shown in the following figure.

Check. | — ¥ OLP Active

tove Mode

IV Position \@
™ Orientation | Hormal '

[T Z-huis " Feverse

Select. Fred

> ™ Floor

23
Operation Object———————
-~ ‘ \$ * Robot TCP
/ .‘ " Teacher HiZ |
v " Curtodel

More »» | Cloze I

2. Click on the following position of the workpiece model displayed in the cell window.

[ Click here.

3. The tool end moves to the clicked position.
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12.1 Teaching Using OLP Function

Click on another point, and the tool end moves to the clicked position.

v

B  Position Designation in Vertex Mode

In "Vertex" mode, the tool end (TCP) moves to the model vertex nearest to the clicked posi-
tion.

1. Set each item in the OLP dialog box as shown in the following figure.

Check. | — ¥ OLPAclive
Maove Mode
» U %
- \
S (= fd =

Select.

B
&

™ Center
[~ Edge

— Pigl ok
[ Lines Dints
[ Floor

peration Object
" Robaot TCP

" Teacher HYE |

 Cuodel

More »» | Cloze I

2. Click on the following position of the workpiece model displayed in the cell window.

Click a side near
the corner.

3. The tool end moves to the nearest vertex.
Click on a point near another vertex to check if the tool end moves to the nearest ver-
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12.1 Teaching Using OLP Function

tex.

B  Position Designation in Center Mode

In "Center" mode, the tool end (TCP) moves to the face or edge center nearest to the clicked
position.

1. Set each item in the OLP dialog box as shown in the following figure.

x|
Check.
Move Mode \@
¥ Position 'V
[ Orientation
[ Zdwis
Select. | =P W e

¥ Frames
Foints

Operation Object
" Robaot TCP

" Teacher HYE |

 Cuodel

More »» | Cloze I

2. Click on the following position of the workpiece model displayed in the cell window.

3. The tool end moves to the center point of the designated model face or edge.
If the tool overlaps on the model, the tool direction is improper. Use the programming
pendant to correct the position afterward.
Click on another face to check if the tool end moves to the center of the designated
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12.1 Teaching Using OLP Function

model face.

B Position Designation in Edge Mode

lIn "Edge" mode, the tool end (TCP) moves to the edge point nearest to the clicked position.

1. Set each item in the OLP dialog box as shown in the following figure.

Move Mode
¥ Position

OLP: HP6 P x|
Check. | — ¥ OLPActive %\

Select.

v baodels ¥ Frames D
" Lines it
™ Floor

O peration Object
' Robot TCP

" Teacher KiE
" CuModel

Mare »» | Cloze I

2. Cick on the following position of the workpiece model displayed in the cell window.

Click here.

—

3. The tool end moves to the edge point nearest to the clicked position. Click on another
face point to check if the tool end moves to the closest edge.
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12.1 Teaching Using OLP Function

B Designation with Orientation Mode

Orientation Move Mode can be used by itself or in combination with the Position Mode.
Checking the [Orientation] checkbox rotates the tool end frame to align it with the target point
frame. If the [Position] mode is also check, the tool end will also move overlap the target
frame. Therefore, if you only want to change the orientation of the tool withedtimoving it,
make sure to uncheck the [Position] checkbox.

The target point frame appears when the left mouse button_isspressed’down on a model and is
represented by 3 colored arrows. The red arrow is the, Z<axis_and corresponds to the normal
(or reversed normal) of the face where lies target poifit; the blue arrow is the X-axis and is
defined by the face edge closest to the pointir-and-the green arrow is the Y-axis and is orthog-
onal to the two other axis.

[ < ¢ \4
@ » That some geometri€s, suchras lines or points, do not have sufficient information to gen-

erate a frame jaformation. In such cases, the tool end will maintain its original orienta-
tion.

* The direction of the Z-axis can be changed by selecting [Normal] or [Reverse] mode in
the "Use Face:" section.

Procedure
1. Hide the T-shape workpiece and the stand to make it easier to create a new workpiece.

Click on or select {Tool} - {CAD Tree} to hide the lower hierarchy of the “DAI” tree.
Confirm that the cursor points to “DAI”, then select “Hide” to hide the model.

2. Select “World” in the Cad Tree and click on the [Add] button to add the BOX of the fol-
lowing specifications.

Model: WORK2
Width (W) 500 Depth (D) 500 Height (H) 50
X (mm) 0 Y (mm) 0 Z (mm) 0

Rx (degree)

Ry (degree)

Rz (degree)

TiSEEE)87QQ: 2823408167
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12.1 Teaching Using OLP Function

3. Click on the [Pos] button in the Cad Tree to set the position as shown in the table

below.
X (mm) 800 Y (mm) 0 Z (mm) 560
Rx (degree) 150 Ry (degree) -20 Rz (degree) 0

Position WORK2 Xl
#(mm) imm) Zlnm) | =
g = 4
BN — |  o00— [ 560.000 S]| Concel
Ru(deg] N Fiyldeg) o Rizldeg) =
150,00 = 2000= 0,00 =
Step: |1D vl Dperation:lAbsqute 'l mmatrix |

— Teacher Pick

Gota [ Pase ’7|_ Enable Setting>> |

4. To see and understand the coordinate axis of “WORK?2”, selectfWORK?2” in the Cad

Tree, then select “SeeAll” to display the Frame of the.coordinate axis on the “WORK2”.
5. Set each item in the OLP dialog box as shown ip'the following figure.

Check.

= Move Mode
v Position

[ Z-asis

Use Face:
| Marmal
{* Reverse
Fick. tode

[~ Free [ Center
v Wertex [ Edge

Select.

T

(¥ Models ¥ Frames
TRe—raE |
™ Floor

peration Object

' Robot TCP

" Teacher KiE
" Cutodel

tore »» | Cloze I
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12.1 Teaching Using OLP Function

6. Click on the position of the “WORK2” as shown below.

7. The tool end moves to the model vertex and the tool coordinate axis is aligned in the
same direction as the target point frame that was displayed when the point was clicked.

If the [Orientation] checkbox is
not be changed as show

B  Designation with Z-Axis Mode

Z-Axis Move Mode can be used by itself or in combination with the Position Mode. Checking
the [Z-Axis] checkbox rotates the tool end frame to align its Z-axis with the target point Z-axis.
If the [Position] mode is also check, the tool end will also move overlap the target frame.
Therefore, if you only want to change the orientation of the tool without moving it, make sure
to uncheck the [Position] checkbox.

The target point Z-Axis appears when the left mouse button is pressed down on a model and
is represented by a red arrows. For a solid, the Z-axis corresponds to the normal (or reversed
normal) of the face where lies target point. For a line, it corresponds to the line direction to the
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12.1 Teaching Using OLP Function

next closest point.

« Tat points do not have sufficient information to generate Z-axis information. In such
@ cases, the tool end will maintain its original orientation. .

the "Use Face:" section.

Procedure

 The direction of the Z-axis can be changed by selecting [Normal] or [Reverse] mode in

The procedure is explained by using "WORK2", which has been used in "Designation with Ori-

entation Mode", as an example.

1. Move the robot to its home position.

2. Set each item in the OLP dialog box assshown/ir the following figure.

iy

Check:

Select.

#0LF: PG x|

—— P& 0P Active

tove Mode

v Position Use Face:
I Orientation | Mormal
v Z-fis % Feverse

Pick tMode

¥ Free [~ Center

[ Verex [~ Edge

— Selectabla-PHhieet
v Models ¥ Frames
[ Lines oints
™ Floor

Operation Object

¢ Fobaot_Tool

" Teacher HYE
" Curdodel

More »» | Cloze I

3. 3.Click on the face of the "Work2", and the tool Z-axis will turn so that the tool end is

TiSEEE)87QQ: 2823408167
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12.1 Teaching Using OLP Function

perpendicular to the clicked face of the model.

‘

/-‘/r"—

B Pick Object Filter

The "Pick Object" section allows setting the type of model that can be selected with mouse.
Use this section when pick operation cannot be executed properly because the objects over-
lap each other. This setting filters which object types can be selected and enables proper pick
operation.

Procedure

The procedure is explained by using “WORK2”, which has been usédin".Designation with
Orientation Mode ", as an example.

1. Display the Cad Tree; hide the “WORK2” and.display the “DAI”".

2. Select “DAI” in the Cad Tree to add-the AXIS6 of the following specifications.
Model: DAI (AXIS6) Frame.No: 0

X (mm) 0 Y (mm) 0 Z (mm) -100

Rx (degree) 0 Ry (degree) 0 Rz (degree) 0

Newly added
AXIS6

The AXIS6 is inside the BOX. (To see AXIS6 make sure that the Axis6 are always dis-
played in front in the "Options" dialog. Please refer to section " 11.1.5 Frame & AXIS6

3. Set each item in the OLP dialog box as shown in the following figure.
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12.1 Teaching Using OLP Function

Check. | — P OLP ctive
Maove Mode —————————————
v Pozition se Face:
™ Orientation | € Mol
[ Z-hsis % Beverse
Fick Mode
Seloot I™ Fres ™ Center
¥ Werex [~ Edge
Pick DObject
V' Models I Frames
I Lines [ Paints
[ Floor
peration Object
% Hohat TCP
" Teacher S |
 Cuodel
More »» | ’m

4. The tool does not move even though the “AXIS6” on the cellwihdow is clicked. If you
click around the vertex of the BOX, however, the tool moves to.the vertex. This is
because the [Frame] check box in the OLP dialog-box has*been cleared and only mod-
els are considered for selection.

Clicking of the AXIS6
does not move the tool.

5. Check the [Frame] check box for the “Pick Object” and clear the [Model] check box.
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12.1 Teaching Using OLP Function

x|
[w OLF Active
~Maove Mode ————————
¥ Pasition [Jze Face:
™ Orientation M
[T 2z £ Beverse
— Fick Maode
I™ Free ™ Center
¥ Werex [~ Edge
Uncheck. | TN\
xick Object
[ Model: Frames
I Line Paints
Check —n o
— Operation Ohject
{* Robot TCP
" Teacher SNE |
 Cuodel
Mare »» | ’m

6. Click on the AXIS6, and the tool moves to the vertex of the AXIS6.

L 4

It is recommended to use this function with both [Frame] and [Parts] checked for normal
% operation.

B Changing of Operation Object

Setting the "Operation Object" section in the OLP dialog box allows changing the object
moved by the pick operation. The "Operation Object" can be changed among.
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12.1 Teaching Using OLP Function

ADD | PoS |[5es =] [0 =} close
----- % SAKLE « |

..... £ SaKlz [ The operation object of

""" B SAKU when "CurModel" is selected

..... Teacher<— The Operation ObjeCt of
..... worldframe when "Teacher" is selected

Procedure

The procedure is explained by taking “CurModel” as an example.

1. Set each item in the OLP dialog box as shown in the following figure.

Check. > ¥ OLF bctive
tove Mode

¥ Position
[ Orientation

Select.

™ Floor

Operation Object

" Robat TCP

Teacher e
% Cudodel

More »» | Cloze I

2. Display the Cad Tree to select “DAI”, or click on the [Eal button to select the “DAI”

model in the cell window.

TiSEEE)87QQ: 2823408167
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12.1 Teaching Using OLP Function

3. Select a model for the operation object.
* When the current model was selected with the Cad Tree
Click on the tool end in the cell window with the mouse, and the “DAI” moves to the

tool end.

» When the current mode was selected with the =] button
Check the [OLP Pick] check box, then click on the tool end on the cell window, and
the “DAI” moves to the tool end.

L. % < Ba 2

Perform the same operation when the [Teacher]radio button is selected for the “Operation

% Obj” section.

L3 = ¥

| Move to External Reference Point

When the Move to External:Reference Point function is active, the robot will move so that the
point clicked on a modeél(carried by the robot) is brought to the external reference point.

This is useful for applications like sealing and spot welding where the parts are handled by the
robot and brought to a fix point (distribution nozzle, spot gun) for processing.

Procedure

The procedure is explained by using the "SpotWeld.cel" as an example.
1. Open the "SpotWeld.cel" located in the "Example/NX100" folder.
(1) Display the "CadTree" and expand the "base200" node.
(2) Select the "200w" model and set the display mode to "Model Only" so that the
model is visible.
(3) Then select the active robot as the "ES200N-G".
2. The cell display should now look like the one shown below.
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12.1 Teaching Using OLP Function

3. With the Lf| icon or the menu {Tool} - {Teaching} - {OLP}, display the OLP dialog box
and click on the [More >>] button.

CQLP: ES200M-G 5 ﬂ

v DLP Active

— Move Mode

v Position lze Face:

™ Orientation | Mormal % /

7 Z-fuis " Feverse 9

— Fick Maode

[~ Free
v ertex

[~ Cen

[ Puoints

Operation Object

X& * Robot TCP
- N " Teacher HiZ |
-

" Curtodel

Cloze |

— Move to External Ref. Point

[ Active Select Reference |

— Sunchronous Move of Baze fxiz—

[ Active I ethod |

4. Set the external reference point.
With the "Select Model" mode M , select the "hite" model by clicking on it.

Click here
(model:hite)
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12.1 Teaching Using OLP Function

To set the external reference point, click on the [Select Reference] button, the [Select
Model] dialog will display, select the "hite" model and press [OK].

Tooggle tree |

1 Select |:-:||:|jE|::t

Cancel

i)

-locate
- kalBh-2

- kal65-1
- UEK-DA-455-001

- I__gun
B+ ka_durnrny
= ka

-l

The name of the selected reference model is displayed in the "Move to External Ref.
Point" section. Confirm that the "hite" model is selected.

tove to External Ref. Paoint

[ Active

Fvy

g v Position se Face:
I Orientation | Mol
[T Zdwis € Feverse

— Pick Mode
[~ Free [ Center
v Wertex [ Edge

~ Pick bjest
v Maodels v Frames D
[~ Lines Bints
™ Floor

Operation Object
{* Robot TCP

" Teacher Kz |

" Cutodel

<< Less | Cloze I

— Move to External Ref. Paint

Select Reference |

Fvy

— Synchronous Move of Base Axis —

[T Active flEthod |

6. Click on the work piece at the shown position.
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12.1 Teaching Using OLP Function

Click here.

A
P 7, R\ 4

= To use the "Move to External Reference Roint*mode, the "Operation Object" needs to be
set to robot.

WA 2D
B Synchronous Base ‘Axis Move to Target Point

When a robot with servotrack/servotracks is moved with the OLP, the synchronous base axis

move function allews/the’tool end (TCP) to move to the target point with the servotrack
motion.

This operation function procedure is explained separately for robots with a single servotrack
and robots with multiple servotracks.

Robot with Single Servotrack

Procedure

1. For the robot with a single servotrack, the move method can be selected among:
* Front movement;
» Approach little by little; and
» Middle of attainment and front.

2. Select the [Active] check box in the “Synchronous base axis move” .

219A/297

TiSEEE)87QQ: 2823408167



12.1 Teaching Using OLP Function

OLP: UPG-X Xl
[w OLF Active
~Move Mode————————————————
¥ Position sz Fare:
™ Orientation | Hormel
[T 2z  Beverse
— Pick Maode

[~ Fres [ Center
v ‘ertes [~ Edge

— Pick Object
V¥ Models v Frames
" Lines [" Paints
[ Floor

— Dperation Object
' Rohot TCP

" Teacher Kz
" CuModel
< Less | Cloze |

— Mowe to External Ref. Point

[ Active  Select Reference |

Check. mY

~ Sdahronous Move of Base Axiz—

v Active |{
ﬂj

Approach little by litle
Displaysthé selected move method.

L

3. Click on the [Method] in the;,OLP. dialog box to display the “Synchronous base axis
movement” dialog box,‘andiset the move method.

Synchronous base axis moveEmEr b
Select the move method. | : X

MODE
f* Front mowvement

" Bpproach little by little

= Middle of attainment and frant

Input only when the :
[Middle of attainment SNE ——— PO & 658
and front] radio button | 10000000 ’7 | =]
is selected.

T CANGEL |

Front Movement

The function enabled with the [Front movement] radio button allows the tool end to move to
the target point after the servotrack moves in front of the target point.
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12.1 Teaching Using OLP Function

Aimed*point
|

# ' : ]

After move

=t

N
Moving distance |

Procedure

1. Select the [Front movement] radio button in the “Synchronous base axis movement”
dialog box.

Synchronous base axis movems x|
Select.

WODE

' Front movement

" fpproach little by little
" Middle of attainment and front

—STEP ————— —Order of Axis
_ad
GANG

o

2. Click on the target point.
« If the target point exceeds.the servotrack soft limit, a message is displayed and the
servotrack moves tovthe softlimit.

* If the tool end(TCR)idoes not reach the target point, an error message is displayed
but the_sérvotrack'moves in front of the target point.

Approach Little by Little

The function enabled with the [Approach little by little] radio button allows the servotrack to
move only the distance between the target point and the position of the current tool end
(TCP), then the tool end (TCP) moves to the target point. In short, the servotrack and the tool
end (TCP) move so that the current robot posture is maintained as much as possible.

Aimed point
¥
|
[-—ﬁf @ Distance to '
al aimed point After
- move
L— The robot moves —MMM

the distance ®

Procedure

1. Select the [Approach little by little] radio button in the “Synchronous base axis move-
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12.1 Teaching Using OLP Function

ment” dialog box.

Swnchronouz base axizs movem Xl

—\—MODE

{~ Front movement

{* fpproach little by |ittles
" Middle of attainment and front

=]
ok | GANGEL |

| 10000000 gy,

~STEP —— ’—Order of Axis

2. Click on the target point.
« If the target point exceeds the servotrack soft limit, a message is displayed and the

servotrack moves to the soft limit.
* If the tool end (TCP) does not reach the target point, an error message is displayed

but the servotrack moves in front of the target point.

Middle of Attainment and Front

The function enabled with the [Middle of attainment and front] radio button_allows the ser-
votrack to move toward the target point step by step to search for the\first position where the
tool end (TCP) can attain the target point. The servotrack thenfmovesto the middle point
between the first attainment and the front of the target peint,sandthe tool end (TCP) moves to
the target point.

Target point
!

After E ; = %’
move 1 - T

The first attainment

=5

The robatmoves in the direction - Middle g%’:tcgotm—

of the target point step by step. point

Procedure

1. Select the [Middle of attainment and front] radio button in the “Synchronous base axis
movement” dialog box. In the “STEP” edit box, set the moving amount for each step
taken toward the target point.

"]

Swnchronouz baze axis movem

—MODE

Select. —\ " Front movement

" Bpproach little by little

K f+ Middle of attainment and front
Sets the interval :
to search for the _\fTEP— Order of Axis
aimed point. [ IO ’7 [ =
ok | GANGEL |

2. Click on the target point.
* If the tool end (TCP) does not reach the target point even though the servotrack
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12.1 Teaching Using OLP Function

moves in front of the target point, the attainment is searched with the servotrack
moving in such a direction that the target point will be further (up to the maximum
soft limit) than the servotrack position before moving.

the attainment.

O Searches for | Target point

n

The original In front of the
position target point

® The end tool
does not reach
the aimed point.

@ Searches
again.

* If the tool end (TCP) does not reach the target point, an error message is displayed
and the servotrack returns to the original‘position before moving.

« If the tool end (TCP) does not reach the target point because the servotrack moves
to the middle point between the first attainment and the front of the target point, the
attainment is searched‘again with the servotrack moving in such a direction that the
target point will*be further than the middle point.

® Moves to the middle point. l_ Target point

@ Searches for
the attainment.

—

The original position

In front of the
@The end tool X
@ The first ® Searches does not target point
attainment again. reach the
target point.

Robot with Multiple Servotracks

For the robot with multiple servotracks, each servotrack moves the distance between the cur-
rent tool end (TCP) position and the target point, and the tool end (TCP) moves to the target
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12.1 Teaching Using OLP Function

Aimed point
Moving distance of fmeapon
= the third servotrack ‘

—)

After move

Moving distance of
the first servotrack

'l 157
f o

Moving distance o
the second servotrack .'ﬁ.u
I'_J

Procedure
Select the [Active] check box in the “Synchronous base axis move”. For the multiple

1.
servotracks, the servotrack move methods cannot be selected since only one method
is available.

OLP: LIPE-X x|
[w OLP Active
—Move Mode——————————————————
¥ Position lze Face;
[~ Orientation =" Hormal
[ Zbuis " Feverse
— Pick Maode 5
[ Free r

IV Wertex

Pick ‘ -
e Frames
ps es [ Pointz
) loor

|

i

\
Operation Object
' Robot TCP

" Teacher Kz |
" CuModel
< Less | Cloze |

— Mowe to External Fef. Point

[ &ctive Select Reference |
—#u::hronous towe of Base Auiz—

v Active |{
Approach little by little

Select.

2. Click on the target point.
« If the target point exceeds the servotrack soft limit, a message is displayed and the

servotrack moves to the soft limit.
* If the tool end (TCP) does not reach the target point, a message is displayed but the

servotracks move the distance to the target point.
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12.2 User Frame Setting

12.2 User Frame Setting

MotoSim EG can set user frames that allows users to teach on workpiece slant face

easily.

On a horizontally placed workpiece, teaching a position such as (X, Y)=(300, 300) along the
face from a certain vertex can easily be performed by using the Programming Pendant dialog
box and other functions. But how about teaching a slant face? With the robot frame axis, it is
difficult to calculate (or teach) a frame along the slant face from a vertex. In such a case, use
a user frame to teach the frame easily along the slant face.

This section describes the simplified teaching of the workpiece slant face by using a user
frame.

Procedure

1. Create a workpiece (BOX) located at a slant by using the Cad Tree.

Model: WORK_UF (Parent model: world)

Width (W) 500 Depth (D) 500 Height (H) 50
X (mm) 0 Y (mm) 0 Z (mm) 0
Rx (degree) 0 Ry (degree) 0 Rz (degree) 0
[Layout]

X (mm) 780 Y (mm) 0 Z (mm) 800
Rx (degree) -20 Ry (degree) -20 Rz (degree) 0
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12.2 User Frame Setting

2. Select {Robot} - {Data Setting} - {Set User Frame...}.
In this example, the OLP function is used to describe the operation although you may
manually input the frame-axis data of the user frame.

Click on , or select {Tool} - {Teaching} - {OLP...}.

i Calculate User Frame X|
—PLULSE
5 L u R B T
00 o o o o 0 0
COx 0 o 0 |0 0 0
Cov o o 0 |0 0 0
TOOL Ma: 0 Reeister Fulze | Robat Fose |

LIFRAME: I

Calz Uzer Frame I

Save llzer Frame I

Clear User Framel LUFRAME |1 vI

3. Set each item in the OLP dialog box as shown in the-following figure.

R
dove Mode
¥ Position Use Face:
[~ Orientation | Momal
[~ Z-dwiz ' Heverse

— Pick Mode
[ Free [ Center
IV Werex [~ Edge

Fick Ok

[ Floor

O peration Object

# Rabot TCR

" Teacher by |
' Curkdodel

Maore > | Cloze
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12.2 User Frame Setting

4. Setthe [UFRAME] to “1” and select the [OQ] radio button in the “PULSE” section.

s Calculate User Frame 5[
~FULSE
=] L 8] R B T
{ 0o o fo o Jo jo o
ox o ] | ] jo ]
[|cor o fo o Jo jo o
Select the TOOL M 0 Regizter Pulze I Robot Pose |
[OO] radio r
UFRAME: nqn
button. j [ Select "]
Calc User Frame |
Save User Frame |

Clear User Frame | UFRAME |1 vI

5. Click on the vertex of the workpiece displayed in the cell window to move the robot tool
to the vertex.

6. With the ool end in position, click on the [Register Pulse] button in the Calculate User
Frame dialog box.

i Calculate User Frame ill
~PULSE
- ) U . e’ T Sets the pulse data.

00 [24g6a  ias7 a0 o [-1528 aa0s

0% o [0 [0 [0 [0 [0

oy o [0 fo [o o [0

TOOL Mo O ] Fobot Pose |

UFRAME: | —— | Registers the pulse.

Gale User Frame I

Save User Frame |

Clear zer Framel UFR&ME |'| vl Cloze |
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12.2 User Frame Setting

7. Click on the position of the workpiece in the cell window as shown in the figure below.

Click here.

8. Select the [OX] radio button in the Calculate User Frame dialog box, and click on the

[Register Pulse] button.

Select the [OX] radio button.

i Galculate User Frame  — SetS the pu|se data.
5 L u R B / T
ol - |—24663 |2148'." |24?1D |D |—1929 nﬁﬁﬂi \!
& Ox |586'I |—1334 I—'."D'." |D I—S?E - RS
Cov o n ] 0]
TOOL Mo: 0 i

UFRAME: I

Lt ‘A
Cale Uzer Frame |
Save User Frame |

LA RIEL >
Clear Usgme ih UFRAME |1 vl Cloge |

Click on the pesition of the workpiece in the cell window as shown in the following fig-

9.
ure.

Click here.
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12.2 User Frame Setting

10. Select the [OY] radio button in the Calculate User Frame dialog box, and click on the
[Register Pulse] button.

Select [OY].
i Calculate Uzer Frame ll
—PULSE
5 L u R B L
00 f-26392 |3892 |4594 |D |—420 yﬁam Sets the pU|Se data.
f" |—24663 |2‘I48'." |24'."1D |El |—1929 KSSDS
LOlo) o =T REE R BT | |-278 |-2093
TOOL Mo: 0 {“Fegister False Yl Robat Pose |
UFRAME: I
Cale User Frame |
Sawve Uzer Frame |

Clear Uzer Frame | UFRAME |1 vl Cloze |

11. Verify that values are entered in the edit boxes [O0], [OX], and_[@Y], and click on the

[Calc User Frame] button. The frame as shown in the figurexbélow'is displayed on the
workpiece.

Display withihe workpiece hidden
!

| Newly set user frame
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12.2 User Frame Setting

12. Click on or select {Tool} - {P.Pendant} - {P.Pendant View} to display the Program-
ming Pendant dialog box.
Select the [User] radio button and set the combo box located below the [User] radio
button to “1” for the user frame No. With this setting, the coordinate system to move to
robot with the X, Y and Z keys of the Programming Pendant dialog box becomes the

coordinate system of the user frame 1.
i HPfi: Pendant x|
JOB: DEFAULT.JEI [R1]

Link
Select here. —gﬁctr CALL JOR:INIT & Med

ol € |MOVI CODDOVI=10000 | ¢ o
ey (= MOV CO0I =100 00
MOVJ COmn2 vi=1ono0 - | ¥ Syne
i~ | vy conoa vi=1250F_| 5 gy
CALL JOB.ARC_ON
o~ |MOVL CO004 =330 FL-
nqn CALL JOB.ARC_OFF
Select "1". I |[mov) Co00svI=50.00
MOV COO0E J=100.00 ¥
4 I I 3

Move...| MOWJ VI=0.78
OLFP |F‘osition| Lang I Elosel

Heoa| b+ Fe-o4 | | Rus

Y-oo4] v+ H_I,J-<|'|F|_l,l+

£ 4| M2+ Rz 4| +|Rz+
sl g ﬁ
Del Add Mod &E” a

13. Use the Programming Pendant diagram boxto move along the X and Y axes, and the
tool moves along the slant.
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12.2 User Frame Setting

B Moving with a User Frame

The following describe how to move the tool to the position: (X, Y) = (300, 300) from the vertex
of the user frame.

Procedure

1. 1.Click on the [Position] button of the Programming Pendant dialog box and then in the
[Frame] combobox select "User". Select the desired user frame number in the com-
bobox that appears next to the [Frame] combobox.

+ HPG: Pendant

Rect" [CALL JOBINIT & Med
Tool € |MOWJ COD00VIS10000 [~ 5o
User e | MOV £O001 VJ=100.00

MOW) CO002VJ=100.00 |2 Spnc
[T =] |Movs cono3vs1250p % Ml

CalLLJOB:&RC_ON 3 UPG: Position [mmdee] ﬂ
Eut O MOWL CO004 =930 PL=
CALL JOB:ARC_OFF Fi :|U hal [N
1 WO CO005 Y.J=50.00 rame I s J I J
MOV CO006 4.J=100.00 = ><|299_39? ﬂ H“h 20,000 ﬂ
4] 3 hd =
Move...| MOVI V=078 ¥|299.997 ﬂ Ry [45.000 ﬂ
Pasitior] Long | Elosel T _

2|nuns :Inz|unun
Hooa|v|x+ R o

Y- 4| v+ Ry <| »IH_I,I+

Z- 4| v|Z+ Rz 4| v|Rz+
/“ b flguratlon
r -

ocor
Do Add ot |

Programming Pendant Dialog, Box Posmon Data Panel

2. Set each value in the User#1sdialogbox. In this example, set the values: X=300,
Y=300, Z=0.

+ HPE: Position [mmdee] x|
Frame: ILIser J |1 j

300,002 :Imhsnunu il

| .
v[239.336 :I Ry [0.000 ﬂ
7 [

z[o.000 jﬂz|1s?nun :I
[~ Fix TCP Steplm M

SetFisTCP.. || Configuration |

3. In the cell window, the tool moves to the coordinates: (X, Y) = (300, 300) on the slant
workpiece.

The position: X=300,
Y=300

As described above, teaching can easily be performed with user frame, in situation oth-
erwise difficult.
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12.3 Trace Function

12.3.1 Changing Trace Object

The object normally traced is the tool end, however, the trace object can be changed.
The trace object is changed to the flange in the following explanation.

Procedure

The procedure is explained with the “Arc_Samp_Nx.cel” example.

1. Select {Robot} - {Trace} - {Configuration...}.
Enter the model name to be traced in the [Trace Model] edit box. It can be entered
either manually or by selecting it in the model tree. To display the model tree, click on
the [...] button of the Trace Configuration dialog box, and select the desired model.
Then click on the [OK] button. Make sure that the [Trace Model] edit box shows the
selected model name and click on the [Register] button.

+ Selecting Objec x|
Trace Configration x| —— q Gancel
- HPE_f-mark2 -
Trace Madel: [HPG_tcp N T s MOTONA2 4
- HPE_f-markl
. | © HPA_MOTOMANT

Parent Name.lworld &1 HPS IS J

Humber of Points:lmﬂﬂ HPG Tonea
Color... | - ﬁ - HIBANA ﬂ

" J

Select "Flange".

B

)

l‘ race Model [HPG flangs Register |
Parent Name:lworld | Delate |
Mumber of Points:lmﬂﬂ

Calar... | - Cancel |

2. Execute an job.

Click on M| to jump to the top of the job, and click on ™.

Flange tracing
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12.3 Trace Function

The following figure shows when the tracing point is a tool.

Tool end tracing

12.3.2 Changing Trace Parent

The tracking drawn by the trace function is normally created and drawf.as a model having
"world" as the parent. Therefore, changing the name of the¢Parent”in the Trace Configura-
tion dialog box will change the parent of the tracking. _Fhis‘parent changing function is useful

in the following cases:
* Tracing welding point positions when-therobet holds and moves a workpiece to a fixed

welding points.
* Points to be traced are setito"welding points.

Procedure
The procedure is-explained with the “Arc_Samp_Nx.cel” example.

1. Display the Cad Tree by clicking on =1, or by selecting {Tool} - {CAD Tree}.
To hide the “WORK” which is located on “DAI”, select “WORK” to set it to “Hide”.

2. Select “world” from the Cad Tree and click on the [Add] button to create the
“YOUSETU” model.

i Gad Tree warld .

Eile Edit Attribute

Add | Pos |[See =] |00 =] Clese
= ot |d

g Miork2 j

----- 2 HPExJxDEFALLT

f | MMI00-SMALL

- % HPG

=% HPfrm
=% HPE_linkT

=% HPE_link2 |

ml...Ir+
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12.3 Trace Function

3. Add the “CONE2” model to

“YOUSETU”.

YOUSETU

[

fdd Partz
B - Add |
B -
CYLINDER :
MHM Edit |
PIFEZ I
IS Delete |
CUBE i
Move Org
ClipBoard..

Ciloze

The following figures show “CONE2” and the layout setting.

COMEZ Edit

L. Diameter imm} Height {mm} Nurm
J1o0.0 j1o00.0 Ji6 E
Himm} Yimm) Zimm}
joo joo j-100.0 E stmm) ¥
Faxcfdes) Fiy(dee) Fz{dee) Jpan000 |
0] E oo E oo E »
Step I'ID 'I Caolor... | [ ey

Tea

cher
Giota | [ POSE

|
|‘ID

i al
A af

E Im E matrix I

Cperation Teacher
- Iﬂbsolute VI Gio | [~ Pase

]

; Rz idee) Cancel

Set the layout so that the basic
coordinates come to this position.

4. Create the “WORK3” model that has “TCP” as the parent.
Select “HP6_tcp” from the Cad Tree, then click on the [Add] button.

+ Cad Tree world

Eile Edit Attribute

%]

| add | Pos |[Se= o [ | R L
© g HPE_MOTOMAN
-9 HPf_links
E-"§ HPE_links

=% HPE flanee

|
| Create "WORK3" on TCP.
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12.3 Trace Function

5. Add the “BOX” model to “WORK3".

Edit

Delete

e

Move Crg
ClipBaoard..

Cloze

Set the BOX as follows.

Width & imm} Depth{Di{mm} Height{H{mm)

J500.0 E J500.0 E J200 H
Himm) Yimm Zimm)

] H ] E ] H
Ru(dee) Ry (dee) Rzide)

0] E Joo E Joo

Step Im i

Teacher

.\
6. Selecgu%)y- {T
“YOU

3>

1 Selecting Object

race} - {Configuration...} to set the [Trace Model] edit box to

X

Toeele tree | Ok I Gancel |
= d

]

Trace Confieration 1'
Trace Model: |HP5_1.3|3 e O —> # flA100-5MALL
Parent Mamefworld | _I Delete | - HPE_UF1
Mumber of Points:lw = 'g-ﬁﬁfPr%_linkT
Calor.. | - Cancel | | = I_lif':.BI:Illl:'nﬁk?inkS LI
Trace Configration x|
Trace Model [vOUSETU Register |
Parent Name:lum:rld— _I Delete |
Number of Points:lw
Color.. | - Cancel |
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12.3 Trace Function

7. To change the parent, set the [Parent Name] edit box to “WORK3”.

1 Selecting Object ﬂ
Trace Configration Xl Toeele tree | ,TI Cancel I
Trace Model: [/OUSETU | - | B lg.aﬁllli‘nb!‘_?inkﬁ -]
Parent Name:lworld— _.I-ﬁ-—» B HE??‘?:ZE%
Mumber of Points:lw E| H . (o
Caolar.. I - Cancel | Yo j

Trace Configration

Trace Maodel [vOUSETLL Register |
Parent Name:[WORK3S Delete |
MNumber of Points:lw

Caolar.. | - Cancel |

8. If nothing is entered in the [Number of Points] edit box, set a value.
In this example, 2000 is set. (If the number of tracing points at execution exceeds the
set value, tracing points are deleted in order from the oldest.)

Trace Configuration iEET
Trace Model: |Y0 JSETU ‘
Parent Mame:WORKS = 2 2

Cancel |

9. The [Color.]4«ditbox sets the tracing color. Set any desired color.

10. Click on the [Register] button to save the setting.

11. To create a new job, click on or select {Robot} - {Controller} - {Select Job}.
12. Display the Programming Pendant dialog box to create a job which welds four corners

of a workpiece as shown in the following figure. Teach the positions of each STEP with
MOVL instructions.

Initial State Viewed from Side Initial State Viewed from Front
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12.3 Trace Function

STEP 3

13. Execute the job and the tracing track attached to
helps to see which positions on the workpiece a

R

A
‘W j’ﬁ%isplayed. This
%& ded.

As described above, changing the trace object and the parent with the Trace Configu-
ration dialog box can leave the moving track of the target point that can be easily read.
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12.4 Simulation of Multiple Robots

12.4 Simulation of Multiple Robots

This section describes how to simulate a cell when multiple robots are registered.

12.4.1 Simultaneous Playback of Multiple Robot Jobs

Procedure

The procedure is explained by taking two robots as an example.
1. Create a new cell and place the robots as shown below.

* Cell name : TWIN

* Robot model (commaoniin both) : HP6-A00

» The 1st robet name : HP6-A

* The 1strabot position :X=0,Y=700,Z=450
» Thé.2nd4obot name : HP6-B

» The’2nd robot position :X=0,Y=-700,Z =450

2. Create a job for “HP6-A".

Use the robot selection combo box [HPS-f =l located iin the "Robot"
toolbar to set the active robot to "HP6-A".

3. Click on or select {Robot} - {Controller} - {Select Job} to create a new job “HP6-A”.

[C#Program Files¥Matoman¥MotoSimEG¥Ce ls¥ TWINEHPE-A Gancel
[Pe-Al JBD Gl [R ~| Import | Gopy. | ! | Delete| —Eﬁg
|
[Enter "HP6-A".
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12.4 Simulation of Multiple Robots

4. Clickon to display the Programming Pendant dialog box. Confirm that the title bar
of Programming Pendant dialog box shows “HP6-A.JBI”, then create any desired job.

Confirm that the title
bar shows "HP6-A.JBI".

5. Create a job for "HP6-B".

+ HPG-A: Pendant
JOB: HPE-&.JBI
Link:
Recl EMD
Tof
e

Mave...| MOV Y)=0.78
OLF |Posiion| Long

x|

{Close:

L- 4| |+ B- 4

S- 4| ¢|5+ BR- <|>|H+

H B+
- o v+ T- 4| ¢ T+

[ S
Del  Add Mod

Enter

Use the robot selection combo box [HPE-f
toolbar to set the active robot to "HP6-B".

g -_-‘-_—il‘-’ located in the "Robot"

6. Click on or select {Robot} - {Cantroller} - {Job Select} to create a job “HP6-B”.

x|

Cancel_|
MOP
END
N |

7. Create any desired job for the robot "HP6-B" in the same manner as "HP6-A". If the
"Multiple Robot Display" mode is enable, click on to display the Programming
Pendant dialog box for the "HP6-B" robot.

TiSEEE)87QQ: 2823408167
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12.4 Simulation of Multiple Robots

8. Click on M| then ™| to execute jobs.
Two robots start executing each job at the same time.
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12.4 Simulation of Multiple Robots

12.4.2 Sclection of Simulation Robots

In the case that more than one robot is provided, the robots active for simulation can be
selected with the “Stage-Master” function.

Procedure
1. Select {Tool} - {StageMaster}.

STAGE-MASTER ]

JOB List -
Fobot List

Ciancel |
JobSelect... |

2. Select a robot to be simulated.
Click on the robot name to highlight it.

STAGE-MASTER B x|

Seleet’a robot

Cancel |
towbe S|mu|ated; JbSelect. |

3. Click on the [OK] button to close the Stage-Master function. Click on H| then ™| to
execute a job. Only the robot selected in the Stage Master will execute its job.
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12.4 Simulation of Multiple Robots

12.4.3 Synchronization between Robots

When a series of operation is performed by multiple robots, the robot actions may be synchro-
nized.

Synchronization between robots is achieved by monitoring I/O signals. In the following exam-
ple, “HP6-B” is set to start moving once “HP6-A” finishes its operation.

The following shows the job flow charts.

HP6-A HP6-B
Turns OT#(1) OFF. Turns OT#(1) OFF.
v A4
Executes a job. Waits until IN#(1) is turned ON.
\4 A 4
Turns OT#(1) ON. Executes a job.
\ 4 A 4
Waits until IN#(1) is turned ON. Turns, OT#(1) ON.
A
Turns OT#(1) OFF.

Procedure

1. Clickon todisplay the Programming Pendant dialog box. Select “HP6-A” in the
[Robot] combo box.

2. Double-click at “NOP” to display the JOB Edit dialog box.

—[MOVL 0003 'NO0.0 v Syne
END ~ M
Ext O
| |
ICH [—
Move...| MOW) W=0.78
aLe |Poswtion| Lang l Elosel \
5 a| |5+ B o] ¢]Re JOB Edit x|
Lo« rfls B <] r]Bs HOF
U- | els T- o) |7+ Add Line I Replace Line Cancel |
r e Erter Gaution:Mo Syntax Checked
Del  Add Mod
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12.4 Simulation of Multiple Robots

3. Enter “DOUT OT#(1) OFF” in the edit box of the JOB Edit dialog box. Click on the [Add
Line] button.

+ HP6-# Pendant x|
JOB: HPE-4.JBI A1)
Link & [WOP " Fast
Rect!” & Med
Tool € MOV COOO0WI=2500 ¢ gpo
User " [MOVL C0001 =200.0
MOVLCO0D2Y=2000 ¥ Syne
7| |MOVLCO003¥=2000 & g
Eut
.
K I—

Move...| M) V=073

Select the [Add Line]
radio button.

x|

|DOUT COT#01) OFF|
Add Line Replace Line | Cancel |

Caution:Mo Syntax Checked

DOUT OT#(1) ON
WAIT IN#(1)=ON
DOUT OT#(1) OFF

DOLTOTH(1) OFF
FE) CO000 YJ=25.00
MOYL COOM 4=200.0
MOYVL CO002 ¥=200.0
MO COOM3 Y=200.0
DOUT OTH() 0N

Eut O AT INH[1)=0M

! |END

Move...| MOV YI=0.75

OLF IF'u:usitiu:unl Lohg I Clusel

OLP |Positi0n| Long I Closel

S- <|>|S+ R- «|+|R+
L= <|r|L+ B- 4| ¢|B+

U- oo v+ T- o) #|T+

IS O o
Del  Add Mod

Enter

i

4. Add the following three lines after the last instructiontMQOVJ”.

X
(R1]
{~ Fast
v hed
= Slow
¥ Sync
¥ Mpl

L- «| L+ B-
- 4f v+ T-

S- 4| |5+ R- «| ¢|R+
1| v|B+

Ak T+

[l O
Del  Add Mod

Enter
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12.4 Simulation of Multiple Robots

5. Select “HP6-B” in the [Robot] combo box to add the following two lines.

DOUT OT#(1) OFF + HPA-B: Pendant ﬁl

WAIT IN#(1)=ON JOE: HPE-G.JB] A1)
Lirk " [WOP " Fast
Rect( |DOUT OTH1) OFF & Med
Tool € o Co000 V=500 ¢ Slow

User " |10y CO001 VJ=25.00 ¥ Sync
|__|. MO CO002 V=25 00

MOV CO003)=2500 M Mel
END

Maove... MOV YI=25.00
OLF |F'Dsiti0n| Long

S- 4| |5+ RB- 4| |R+
L- a| |+ B- 4 ¢|B+
U-a] e+ T- af o T+

CECE Enter é
Del  Add Maod g’
L\ v\r_1__

6. Add the following line after thedastinstruction “MOVJ".

DOUT oT#M oN"" BT |
JOB: HFE-B.IBI [R1]

Link ©* [NOP " Fast

Rect( |DOUT OTH(1)OFF * ped

Tool © [WAIT INS[T}ON £ o

Lser ¢ |MOVJ COD00')=25.00

[ &l MOVLCODO0T v=2000 W Syne
Tl|MovLconnzv=2000 o

MOV Com3vooop 1 P

£ |MOVLEO004 v=200.0

#E I MOVL COO0 Y=200.0

I | DOUT OT#H(1] 0N
EMD
a | B

Maorve... | MOWI V=073

OLF |F‘n:nsitin:nn| Long I Eln:nsel

S5- 4| ¢|5+ R- ﬂ_rlFH
L «|»|Le B <] +]Bs
U« r|us T o] o]T+

(SN O
Del  Add Mod

Enter
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12.4 Simulation of Multiple Robots

7. Set /O signals.

Select {Tool} - {Monitor} - {I/O} - {Connection Setting} to open the Connection Setting
dialog box, then select “HP6-A”. Click on the [Add] button of the Connection Setting
dialog box to add two connections between the robot and the sequencer.

—Connection
- Gonhnection List

T Select "HPG-A". !

Robot Terminal
. HPﬁ 2]
; J Cancel |

~ Terminal Info.

OF I Gancell

Specify here. |

Terminal

T
Cancel |

Connection Setting

___m—
l IE% '\ m Canca

~Gonnect
ym\on List——
! ADD | Edit | Delete

~Terminal Info, 4,‘&;‘

s KA

Specify here.

8. Select “HP6-B” in_the Connection Setting dialog box. Click on the [Add] button to add
two connections hetween the robot and the sequencer.

nhec x|
~IOMAP - Gonnection
~Gonnection List
Add 7 . |
o
= HPon, e oS (D

LN T2 I
L OTHIT
:

| select "HPE-B" |

W

Terminal

Gancel I

Specify here.l

Cancel |

—Connectig

Add | Edif IDeIEIeI

EIHPSA

—Gongp#ion List

y RDDI Edit, | Delete

~ Terminal Info.

Cancel

Specify here.
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12.4 Simulation of Multiple Robots

9. Add two connections in the sequencer as follows.

- HPE-A
L TN T2
OTH#01. T
o HPE-B
TN T4
LOTHOTS

—IOMAP ————————————

Add | Edit | Delete |

x .
_ Gonnection Specify here.

—Connection Ligt——

- Setting of Connectigy

Sequencer Qutput
{Robat Input?

Sequencer Input
{Robot Output)

TIMER = [ 000 [sec] Bxp.>>

— Terminal Info,

ion Editor
[~ Setting of Connectigy

Sequencer Qutpur
{Robot Input)

Sequencer Tnput

|HPS*E‘IN#CI1

FPE-A T _Gerea! |
Exp %

(Robot Qutput)

o] |Gance| TIMER = | 000 [gec]

10. Click on the [OK] button.

~IOMAR —Connection

Gonnection List

 Terminal Info.

11. Reset the cell

displaying
you to read t

’&thejobs. Enabling the "Multiple Robot Dialog" option allows
nitor and a Programming Pendant for each robot. This may help

sequence more easily.

o
P File Edit Sgreen Fobot Device Model Tool DisplayTool Settig Remotebonitor Wiew Window Help

=10l x|
=181 x|

DfelE| -

Tool (~ |MOVI £0000 J=25.00

DOUT DTH) 0K W' bipl

Move...|MOYL ¥=200.00
OLP |Posiion| Long | Close

R [ O T

o e Ry o o] Rys

Z- | |2+ Rz | |Res

- IG#0T
I~ inwon
I INg02
I IN#03
I IN#04
I~ INs0s
I~ inmos
I INto7
™ IN#08

™ Set allIN-Signal
I™ SetaloT Signal

Clear 1/0) Clase

[ — = AT L L
I zl

Lo sl L] ] Al @lElE ]| [F el |l et s [+ bl Blallels ]

;i E x|

J0B: HPEA.JBI (A1) J0B: HPE-8.J61 A1)
Link € @ Fast Link €  Fast
Rect(@ |DOUT OTH(1) OFF € Med

Lgay (- | MBYL COOD1 =200 € Slow e  Slow
MOVL C000Z V=200.0 MOVL CO0DT V=2
<] |MovL coonsvezing 12 S ¥ Syre

Rect (¥ Sar oTHOF & Med
25,00

I bpl

Move...|MOVJ V=078
OLP |Posiion| Long | Close

e I o I T

R I 2

Z | +|z+ Rz <] |Re

I~ Set al IN-Signal
I~ Setal OT-Signal

Clear 1/0 Close

Ti=#Eh#0)EFQQ: 2823408167
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12.4 Simulation of Multiple Robots

12. Execute a job and “HP6-A” starts moving first. “HP6-A” turns OT#(1) ON. When “HP6-
A” comes to the waiting status, IN#(1) is turned ON and “HP6-B” starts moving.
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12.5 External Axes Setting

12.5 External Axes Setting

When a parameter file defines a robot with external axes, MotoSim EG internally creates the
required external servotrack and external rotating axis in accordance with the parameter set-
ting when the cell is opened.

12.5.1 External Rotating Axis

If parameters are set as a robot with external rotating axis, MotoSim EG internally creates a
rotating axis frame model under the name of “robot name_ex1 (for the first axis on the external
turntable)” once the cell is opened.

For the second and third axes, the frame models are created under the name of “robot
name_ex2” and “robot name_ex3” respectively; all the axes that follow are provided with
names in the same way.

If any model rotates together with rotation of the rotating axis, register the.model with the fol-
lowing procedure.

Procedure

1. The parent model of rotating axes is setda*world” by default. First, register a dummy
model to facilitate positioning, then‘place this model in any position on the world
frames.

When creating a new modely€heck the [Dummy Model] check box of the Add Model
dialog box to createthe dammy model.

| 5dd Made| Dialoe x|
Hame |
|7T|r\ia me Cancel |

2. Change the parent model of the rotating axis (rotating axis base model) which is set to
“‘world” to the dummy model (e.g. Dummy) to facilitate positioning. Select {Attribute} -
{Parent Move} to change the parent model.
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12.5 External Axes Setting

3. Create a model to be rotated and register the parent model as a rotating axis.

world ﬁ "dummy" model
dum ﬁ External rotating axis
HP6_ex1 [ Model to be%ﬁed
| <O

work '
2l
12.5.2 External Servotrack __)"5@.

If parameters are set as a robot with otracks, the MotoSim EG internally creates
a servotrack frame model under, f “robot name_ex1 (for the first servotrack)” once

the cell is opened. 4’1
If any model moves t h&ﬁﬁ the servotrack, register its parent model as an external ser-

votrack. / =1

world

Base (fixed part) model
—— HP6
External servotrack

base /

Table (movable part) model
— HP6_ex1 /

table Robot model

—— HP6_rm
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12.6 Simulation of Non-Robot Models

12.6 Simulation of Non-Robot Models

12.6.1 Simulation of Non-Robot Models

MotoSim EG can also perform operation simulation of models other than robot models by
using the following keywords in INFORM (robot language) comments. These simulations are
useful for handling, palletizing, etc.

For model names which are used in the following comments, models can be designated not
only by the usual model names but also by specifying variable values. The variable names to
be used as part of the model names are indicated in [ ] to distinguish them from the usual
model names.

Example) WORK_[1000] : If I000 is 1, it is recognized as "WORK_001".

€ Model Copy 1
Notation ‘MDL:DUP M1 M2
Meaning Copies (duplicates) the model M1 to create M2,

Note If MotoSim EG is closed without deletingthe copied model, the description
(information on arrangement, etc.).is written‘in to the cell.
The copied model will reference the,same model data file (.mdl) as the
original model.

€ Model Copy 2
Notation ‘MDLREF M1"M2
Meaning Copies (references) the model M1 to create M2.

Note If MotoSim EG is closed without deleting the copied model, the description
(information on arrangement, etc.) is not written in to the cell.

€ Model Move 1
Notation ‘MDL:MOV M1 M2

Meaning Moves the model M1 in the Cad Tree to change its parent to M2 without
changing the model location on the display. The model position from its
new parent is adjusted so that its location does not change in regards to
the world.

€ Model Move 2
Notation ‘MDL:ADDX6 M1=10,20,30,0,0,0

Meaning Moves the model M1. The position from the parent is changed by adding
(10,20,30,0,0,0) to the current position.
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12.6 Simulation of Non-Robot Models

€ Model Move 3
Notation ‘MDL:AXIS6 M1=10,20,30,0,0,0
Meaning Moves the model M1. The position from the parent is changed to

(10,20,30,0,0,0).

€ Model Deletion
Notation ‘MDL:DEL M1

Meaning Deletes the model M1.

€ Model Display
Notation ‘MDL:SEE M1

Meaning Displays the model M1.

€ Model Non-display
Notation ‘MDL:HID M1

Meaning Hides the model M1.

. AR EIA T

@ These simulations are,valid-enly in the playback mode.

[ J
. Y Y&
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12.6 Simulation of Non-Robot Models

12.6.2 Translational Motion Setting for External Rotating Axis

The MotoSim EG allows you to set an external rotating axis of a robot so that the external
rotating axis moves in a translational motion like for a servo gun, etc.

The following procedure describes an example to set the external rotating axis as the cylinder
of a spot gun. (In this example, the setting for the spot gun cylinder is assumed to be com-
pleted.)

Refer to " 12.5.1 External Rotating Axis " for the external axis settings.

Procedure

1. Open a cell file with Notepad (or similar text editor) to define the robot settings in a
block of “CELL_INIT” command. The following shows an example.

Manipulator

{
TASK=LINER32.DLL ROBOT=ES165N LINK=6 FUNCA1=1.0 FUNCA2=100.0 FUNCB=0.0 MODEL=YASKAWA AXIS6NO=2
}

* TASK : LINER32.LL
* ROBOT : Name of the robot with external rotating axes
* LINK : Axis No. for the robot with external retatingaxes (begins with 0.)

E.g. The LINK is “6” in the case that'the first external rotating
axis is set to operatezas'the cylinder of a spot gun under
the robot name“ES165N".

* FUNCA1 : Moving amount (mm):to the standard pulse amount
* FUNCA2 : Standard puls€ amount (pulse)

How to calculate values of FUNCA1 and FUNCA2
[For a ball-screw driven axis]
1 Speed reduction ratio (numerator) FUNCA1

Ball screw pitch Feedback PPR x Speed reduction ratio (denominator) ~ "FUNCA2

[For a rack & pinion driven axis]

1 « Speed reduction ratio (numerator)  FUNCA1
Feedback PPR Speed reduction ratio (denominator) ~ FUNCA2

7 X Pinion diameter x

* FUNCB . Initial moving amount (mm) (Note: Y=(A1/A) = X+B)
* MODEL : Name of the model to be moved
* AXIS6 NO : Direction to move (0: X, 1:Y, 2:Z)
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12.6 Simulation of Non-Robot Models

2. Click on or select {Tool} - {P.Pendant} - {P.Pendant View} to display the Program-
ming Pendant dialog box. Select the [Ext (external axis)] radio button and check the
[Mpl (Manipulator)] check box.

+ ES165M-G1: Pendant x|
JOB: FIN_IN.JEI [F1+51)

+ 0% CO000 ECO000 %)
TIMER T=0.75
MO CO001 ECO00T Y
MOV CO002 ECO002 %)
MOV CO003 ECOD03 )
MOV CO004 ECO004 Y-
+Y SYSPOTMOV CO005 ECC
MOV CO006 ECO00G .-
SYSPOTMOY CO007 ECI

— | MOV COO08 ECO008 V- >
Sput...|<| | »

Move...| MOV =078

OLP |F‘ositi0n| Lang I Closel

E1- <| >|E1+ E4 «| v|E4+
E2- <| >|E2+ E5- 4| +|E5G+

E3- +| +|E3+ EE- «| »|EE+

/— | Check the [Mpl]
K check box.

Select the [Ext]
radio button.

e s
Bl Ad [ )

PV A \\\
The spot gun cylinder always moves during the playback of a simulation. However, it does
‘@5 not move when the robot is operated with theé:Rrogramming Pendant dialog box if the [Mpl]
® check box is not checked. Make sure t0.check the [Mpl (manipulator)] check box to move
the cylinder.
P AU £ 4

3. Move the robotand spot gun cylinder portion to teach the target position, then create a
job.
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12.7 Station Coordination Function

12.7 Station Coordination Function

The Station Coordination function consists of job teaching and playback for station coordina-
tion job, an automatic environment construction function using a calibration file, a synchro-
nized jog function, and a twin drive function.

This function can be used to construct and verify off-line teaching environment for arc welding
or similar application using external axis servo station.

12.7.1 Operational Flow

The following flowchart shows necessary steps to construct an environment for the station
synchronous motion.

| System Construction |

v

| Job Creation |

v

| Teaching |

v

| Liaking Jog Operation |

| Playback |

12.7.2 System Construction

After creating a new cell and registering a robot, build an external axis as a station.
Refer to " 7.4.5 Setting the Robot Calibration " for detailed procedure.
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12.7 Station Coordination Function

12.7.3 Job Creation

Procedure

Click on or select {Robot} - {Controller} - {Select Job}.
Enter a new job name in the edit box and select a control group from the [CtrlG] combo box.
Then click on the [OK] button.

SelectiLIPA)

|G:¥ Program Filez¥Motoman¥ROTSY32¥0e|l2¥ Demo_xroc¥aync¥st] -2¥ LIPS Cancel |

[Dema JBL G [R1+8181  w| Gopy. | !| Delete | NOP, | 50000 Yues000 +hiil
=all. +

Ea lib.jbi
EST.jbi

kil

MO G000 WJ=5000 -+
TIMER T=050

SMOVL CO002 W=187.0 +hC
SMOWVL CO003 W=137.0 +M(
SMOVL CO004 W=1870 +M
SMOWVL CO005 W=137.0 +M(
SMOVL CO00E W=187.0 +hC
SMOWVL CO007 W=137.0 +M(
SMOVLGO008 W=187.0 +hC
SMOWLASO003 W=1370 +MO >

2 eI 4

L% _ A &£ 4

@: A control group of existing jobs cannot be‘modified. Create a new job.

12.7.4 Teaching

A X (7Y o

[ MOVE<Instruction

MOVE instructions are taught in the same way as ordinary teaching except that SMOVL and
SMOVC are added to the regular type of MOVE instructions that can be selected in the inter-

polation dialog box.

Control Group

Display of MOVE Instructions

R1 MOVJ C0000 VJ=50.00
S1 MOVJ EC0000 VJ=50.00

R1+S1 MOVJ C000 VJ=50.0 +MOVJ EC000 VJ=50.0""
R1+51:51 MOVJ C000 VJ=50.0 +MOVJ EC000 VJ=50.0""

(means S1 master.)

SMOVL C000 V=500.0 +MOV.J EC000"?

NONE

Any MOVE instruction cannot be taught by a job.

*1  If MOVJ+MOVJ is used to set the speed for the robot and the station individually, dou-
ble-click the MOVE instruction to change the desired speed.
MOVJ C000 VJ=50.0 +MOVJ EC000 VJ=80.0
*2  The station speed for the SMOVL and SMOVC instructions cannot be specified.
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12.7 Station Coordination Function

12.7.5 Synchronized Jog Operation

A synchronized Jog operation is a motion where the robot (slave) is moved by following the
station (master) when the master is moved. This function is used to hold the relative position
of the robot with the station. However, if the slave side is moved, the master side does not
move.

Procedure

1. Display the Programming Pendant dialog box.
2. Check the [Sjog] check box then select the station to be linked with the robot.
3.Select the [Ext (external axis)] radio button to operate the external axis.
The robot starts moving in conjunction with the station.

+ HPG-AD0-HSF: Pendant X
JOB: DEMOL.BI [R1+51:51]

MOVJ COD00 YJ=25.0 +F
Tool ¢ |MOV) CO0OT V=250 +
Lser € | SMOVL 0002 V=2500
SMOVL CO003 Y¥=250.0

|1 =||hovt Conoa v=2m00
SHOYL COO05 Y=250.0
£y (~ |SMOVL CODG =250.0
SMOYL COO07 Y=250.0 ]

I |SMDVL CO008v=2500 [ ——=
MOy L0009 =250 +h e\ 5TT T

4 3

Setting of
the station

Move...| MOV =0 78

OLP |Postion| Longe Ciasa)]
L TAd L

S- 4

DA v B
p

+ T- 4| [T+
TAS
[ S
s Dl Add Mod 1o

e ©\©¢
Perform the following operations to automatically update the relative position of the master
@ and the slave.
* Click on the MOVE instruction of a job.
* Move to the target position.
» Perform a JOG operation with any axis other than external axes.

12.7.6 Playback

Playback can be done in the same way as any standard procedure except that to make the
motion path easier to see, the motion path can be drawn on the station by using the trace con-
figuration function to specify the top axis of the station as the parent model.

Trace Configuration EI
Trace I"-'1|:||:IEI:||_|P|3_t.:p | Regizter I

Parent Name:|L|F‘ﬁ_ex2 | Delete |
Mumber of Paints: IEEIEIEI

Cialor... I- Cancel |
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12.7 Station Coordination Function

12.7.7 Twin Drive Function

MotoSim EG supports the twin drive option. If this option enables the parameter file (All.prm),
the external axes of each station move in the same pulse count.

ltem Set Value Function

FD35 1 Twin drive function option

The following “Extern” dialog box shows an example of a twin drive having two 2-axis stations.
The first external axis is linked to the second axis, and the third external axis is linked to the

fourth axis.
1 UPE: Position [|:II.J|:E:E=] ll

Frarne: I External fuxiz h I
1iss = afeetre o

2[14515 Il [o i’
. I

3[sat72 II [o i’
. |

™ Fix TCP step[10 _pd
o’ Ks2
SetFis TCP... | Chrligdfation
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12.8 Conveyor Synchronization Function

12.8 Conveyor Synchronization Function

The conveyor synchronization function consists of a conveyor simulation function, teaching
and playback function for conveyor synchronization jobs, a painting instruction editing func-

tion, and a spray model display function.

This function is used to construct and review offline teaching environment for painting applica-

tions.

12.8.1 Operation Flow

The following flowcharts briefly describe how the environment is constructed. The figure on

the right is an image of the process.

System Construction

‘ Registration of robot

v

‘ Registration of conveyor ‘

v

‘ Settings of conveyor characteristics ‘

Y

Settings for conveyor
synchronization conditions

v

‘ Position of conveyor

Creation of workpiece model'and
position of workpiece

Teaching

‘ Operation of conveyor

v

Teaching of the conveyor
synchronization MOVE instruction

L]

Editing of conveyor synchronization
START and END instructions

Plaxback

Playback of conveyor
synchronization job

v

Confirmation of path using pulse

record
v

Settings for spray model

|GONVEYOR-NO1

= A g

P | g
~

‘ -
[« r
[PR2850 = L= |
—
— n FAuL 1 HEE
sf IrME BEIE AL T 00
- WY aloix]
- LW sl S ¥
) | ZATAE
o DEFALLT 5001 RI TOOL#
- L1 NF
y 001 SR D
| :H. 0007 MOV ¥.J=100.00
oo4 GETS B0 SE00:
! [ W 261D IF B00<n
| - > | H%R: 000z STMOVL Y=2000 1) CTF=500. 000
| ooz o “4(1) CTFS00. 000
B 0003 0004 SYMWL Y=S000 CVE (1) CTP=S00, 000
CiR hiE 010 5P GME
Wil A
_j (11K SIBO0 DR
- D013 0005 MOV) ¥J=100.00
4 END
‘ B REH ER
i
NEN =
[Pxzo50 = [iles]

i

v ' e sard
% , LR NI Trpfe: [ 298 da) IIII
4

LRl [ ELO da) 73]

I - |
(EEL 020, 9Bl ) iCe4a7200,0,0,0.0,
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12.8 Conveyor Synchronization Function

12.8.2 System Construction

This section describes how to construct an environment where a conveyor synchronization
job can be created after a new cell is created.

B Registration of Robot

Register the robot according to the procedure described in " 7.1 Adding/Deleting a Robot ".
The robot to be registered must have the following option parameter settings (All.prm).

If these options are set properly, the painting function will operate correctly. (The PX series
parameters that are supplied with MotoSim EG are already set properly.)

It
em Set .
Value Function
FS100 DX100 | NX100 XRC
FS20 FD20 FD20 FD20 1 Conveyor synchronization function option

S3D249 | S3D249 | S3D111 | S1D240 16 SL function selection

S3D257 | S3D257 | S3D115 | S1D244 1 Robot 1 SL,selection

- S3D227 | S3D119 | S1D247 4 Robot4l ‘application selection (painting)

sm\ X P
When the robot’s location is changeds.the user-frame’s position is also changed automati-
= cally. Update the conveyor’s location-to return the user-frame’s position to the original
position.
Follow the procedure below.to'update the conveyor’s position:

1. Display thesCad ¥tee to select a conveyor.
2. Click on, the\[Pos] button to display the Position dialog box. Then, click on the [OK]
button ‘@ndsthe user frame returns to its original position.
A > @ L4

B  Registration of Conveyor

Refer to in " Registering a Conveyor "in " 10.1 Conveyor " to register a conveyor.

B  Settings for Conveyor Characteristics

Refer to " Editing a Conveyor " in " 10.1 Conveyor " to set the conveyor characteristics.

B  Settings for Conveyor Synchronization Conditions

Refer to " Setting the Conveyor Synchronization " in " 10.1 Conveyor " to set the conveyor
synchronization conditions.
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12.8 Conveyor Synchronization Function

B Layout of Conveyor
Procedure

1. Click on [El, or select {Tool} - {CAD Tree} to display the Cad Tree. Then select the
conveyor model: "CONVEYOR-NO (CONVEYOR-NO1 in the following example)."

2. Click on the [Pos] button to display the Layout dialog box. Then enter any desired
position for the conveyor.

i Cad Tree world El
Eile Edit Attribute

Add | Pos |[See ] t |00 = Clse
_fAdd | _Pos || =t —
= -

..Llrllj

T PHOBE0-AD-H-2

=% CONVEYOR-NOT

2% COMVEYOR-NO1 rm
=% CONVEYOR-MO1 _link

_ )

- % CONVEYOR-NOT flange §§=

E- % CONVEYOR-NOT tep ="
1| g

X
/ > >
uj@[mm] R [ ok
0= | 100.000 21| Concel
Rzldeq) _|
0.00= 0.00 =
| Bl -
|, Dperatlnn:lgbsdute v| ki |
{
— Teacher Pick
Gota | [ Pose ’7|_ Enable Setting: > |

3. When the conveyor is in the desired position, click on the [OK] button. Then, the robot
with the conveyor synchronization function automatically creates a user frame in the
new position of the conveyor with the user frame number corresponding to the con-
veyor number.
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12.8 Conveyor Synchronization Function

B  Creation of Workpiece Model and Position of Workpiece

Place a workpiece on the conveyor

Procedure
1. Create a workpiece model with “conveyor name_TCP” as the parent.

i Gad Tree CONVEYOR-MOT top x|
File Edit Attribute

Add | Pos [[Ses | =
=, world -
F- % PHZES0-AD-H-2

=% GONVEYOR-NC1
- CONVEYOR-NCT rm
=% CONVEYOR-NCT _link1
=% GONVEYOR-NO1 flanes
SR CONVEYOR-NOT tcp

the line as shown in the
hich the conveyor advances.
on (or if SYSTART instruction speci-
pecmed by the STP), synchronization of

2. Place the workpiece on the side opposite to the
following figure. The mark V indicates the
When this line passes the conveyors
fies STP, when this line passes t
the conveyor starts.

)
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12.8 Conveyor Synchronization Function

12.8.3 Teaching

B Operation of Conveyor

Two methods to operate the conveyor are available:
* To operate a conveyor with a single axis.
* To operate a conveyor with any number of axes.

Operating a Single-Axis Conveyor

1. Select {Device} - {Conveyor} - {Operation Panel} to display the Conveyor Operation
Panel dialog box. Then select/enter any numerical value in the “Position(mm)” combo
box to move the conveyor position, and adjust the workpiece position so that the robot
can easily be taught.

Conveyor Operation Panel

Cry Mo I1

Pozitionimm? I BDUD.DE

v Caorveyor Power Cn
[T Bobot Movine with Gonvesar

Conveyor Operation Panel

ltem Description

[Conveyor Power On] Enables verification.of €onyeyor in halt status when clearing the check
check box box during theplayback:

- RT S v°
The “Position(mm)*of the “Conveyor Operation Panel” dialog box shows the conveyor’s
@ position where the LS/ ffset value, which is set to each robot is reflected. Therefore, if
e the current robot'is changed, the settings in the “Position(mm)” combo box may also be
changed; althiough the conveyor on the display does not move.

Operating a Multi-Axis Conveyor

1. Select a conveyor from the combo box J |CONVEYOR-NO1 - BT
located in the upper left of the window.

2. Move the conveyor with the position data panel, and adjust the workpiece position so
that the robot can be easily taught.

Frame: IBase vI
000,000 = Rxfoom0 =]
L |

v[o.000 ﬂnﬂo.nnn ﬂ
B

z[o.000 ﬂHle.DDD i’
| |

[~ Fin TCP Step [10 -]

Set Fix TCP... | Configuration |
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12.8 Conveyor Synchronization Function

Teaching of Conveyor Synchronization MOVE Instruction
(SYMOVJ, SYMOL, SYMOVC)

Procedure

Select a robot from the robot selection combo box

J |Px2850 =l B 1ocated in the upper left of the window.

Display the Job Panel or Programming Pendant dialog box.

Click on the [Move...] button to display the Interpolation dialog box. Select the synchro-
nization MOVE instruction (SYMOVJ, SYMOVL, or SYMOVC) and the number of the
conveyor to be synchronized.

Interporation X
[svmov) | je0o00] = |Mare =l

cw 1 =] v x| T Allow Modif.

\4

Cancel m,‘

Move the robot to the taught position. Selectthe:[Add] radio button and click on the
[Enter] button, and the following instructions are added.

SYMOVJ C0002 BC0002;VJ=80:00 CV#(1) CTP=-500.000

(CTP is the conveyadr position at teaching (mm).)

Check the [SyncC]'check box and move the cursor to each step, and the position of con-
veyor togbe-synchronized also moves to the registered position. To teach the job while
frequently=changing the conveyor position, it is recommended to clear the [Sync] check
box.

Editing of Conveyor Synchronization START and END Instructions

Move the cursor to the position where synchronization starts, and click on the [JOB
Editor] button on the tool bar.

IEEEEEEERE]
(308 Eotor] "
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12.8 Conveyor Synchronization Function

2. The Job Editor starts.

[ JEDIT - [TEST.JED o [l
E‘ File  Edit Wiem Mode Window Help _Iﬂlll

Dl B S| 7

Information

TEST 5000 R TOOL#

0 nop -
0001 MOVJ ¥J=100.00

0002 MOVJ ¥J=100.00

0003 MOVJ ¥J=100.00

0004 SYSTART CV4(1) STP=0.000

0005 SYMOWL Y=1200 CY4(1) CTP=500.000
0006 SPYCN

0007 SYMOYL V=2400 CV4(1) CTP=500.000
0008 SYMOWL Y=2400 CV4 (1) CTP=500.000
0009 SYMOYL V=2400 CV# (1) CTP=500.000
0010 SYMOYL V=2400 CV4(1) CTP=500.000
0017 SYMOVL Y=2400 CV4 (1) CTP=500.000

0012 SYMOYL Y=2400 CY#(1) CTP=500.000 =]
2801 Byte [103 Lines |97 Steps
Ready A_J—'_l}

3. Move the cursor to the position where synchronizationsstarts. Double-click a line num-
ber to display the Select Inst dialog box tofaddrinstructions. Then select SENSOR
instruction group and add an SYSTART instruction.

SYEND

Cancel |

4. Move the cursor to the position where synchronization ends, and add an SYEND
instruction.

5. Save the job.

6. Exitthe Job Editor. The MotoSim EG operation cannot be performed unless exiting the
Job Editor.

add START/END instructions.
ol « If a TIMER or WAIT instruction is used during conveyor synchronization, the robot’'s TCP
moves as if it were fixed on a single point on the conveyor.

@ « If the Job Editor is not installed, this function cannot be used. If so, use MotoSim EG to
-
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12.8 Conveyor Synchronization Function

12.8.4 Playback

B Playback of Conveyor Synchronization Job

The following dialog box appears after a job is carried out. The play time of the whole line is

displayed on “MAX”.

Max Cycle Time=9003063 x|
Fabaot | Play Time )| Move Time (=) | Robot JOE | Gontraller | g ok
M 90.030 90.000 i :
CONVEYOR-.. 90.030 90000 GCONVEYOR.JBI  ®RG
PH2EE0-A0-X 86.470 77862 TEST.JEL KRG o S stz Py
F2850-A0-.. 86470 78008 TEST.JEI HRG
arm Up time.. |
=)
Copy to Glipboard |

B Confirmation of Path Using Pulse Record

When carrying out a job, click on the [Pulse Recorder] button.ef‘the tool bar to display the
Pulse Record dialog box. Even after the playback, the pathiof robot motion on a workpiece
can be examined in detail. Furthermore, click of\the{Save] button to record the pulse record

in a text file. To read the saved pulse record-again, click on the [Load] button.

h&ialelmle|e/9l=a
A

[ Pulse recorder |

B  Settings for Spray Model
Refer to " 8.3.6 Paint Setting " for settings for spray model.

12.8.5 Conveyor Soft Limit Setting Function

Refer to " Setting the Soft Limit " in " 10.1 Conveyor " for conveyor soft limit settings.

TiE#5E2)vE7QQ:2823408167
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12.9 Handling

12.9 Handling

As a handling example, a robot grips three boxes from the floor one by one using the tool, and
pile them up in a different location. One of the important operation of this procedure is to
change the model parent.

Procedure

1. Create a new cell to place a robot as shown below.

* Cell name : Hand:smp

» Parameter «HR6-A00

* Robot name : HP6-A00

* Robot model file - HP6-A00.mdlI

2. Mount a tool on the.robet.
If a hand modeél (sample model) is already supplied, use this model or create a new
model basedionthe following data.

<When Using the Sample Model>
1) Select the sample model in the Explorer. Drag and drop the sample model on
the cell window. Click on the [Yes] button when the MotoSimEG dialog box
appears.

MotosimEG e

Hand.rndl
Select the parent modely
] w |
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12.9 Handling

2) The Select Object dialog box appears. Select “HP6-A00_flange”, then click on

the [OK] button.

i Select Object 5I
Toeels tree | | Ok | Gancel |
[=I- HPE-A00_linkf ;l
= HPG-A00_LKS_DUMBY
i Lo HPG-A00_LKG
..... HA&MND
----- HPG-&00_tcp
- Teacher
. morldframe
- FLOOR,

3) Click on the [Yes] button when the MotoSIimEG dialog box appears.

Motosimes

@ Hand.mdl %
Copy model ko i 7
'\.
- -~ v
Mo

e |

4) The tool isqniounted on the robot.

i

5) Set the Z-axis of the tool data adjusting it to the tool position.

<When Creating a Tool Model>

Select “HP6_flange” in the model tree dialog box and click on the [Add] button to set

the model name and the model file name. Then create a model according to the parts
data as follows.

* Model name: hand
* File name: hand
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12.9 Handling

* Parts data:
CYLINDER

CYLINDER

BOX

BOX

BOX

BOX

Upper Dia. Lower Dia. Height
60 60 30
X (mm) Y (mm) Z (mm)
0 0 0
Rx (degree) | Ry (degree) | Rz (degree)
0 0 0
Upper Dia. Lower Dia. Height
80 80 30
X (mm) Y (mm) Z (mm)
0 0 30
Rx (degree) | Ry (degree) | Rz (degree)
0 0 0
Upper Dia. Lower Dia. Height
100 100 20
X (mm) Y (mm) Z'(mm)
0 0 64
Rx (degree) .|#Ry‘(degree) | Rz (degree)
0 0 0
Wpper Dia. Lower Dia. Height
200 200 30
X (mm) Y (mm) Z (mm)
0 0 64
Rx (degree) | Ry (degree) | Rz (degree)
0 0 0
Upper Dia. Lower Dia. Height
160 10 200
X (mm) Y (mm) Z (mm)
0 90 150
Rx (degree) | Ry (degree) | Rz (degree)
0 0 0
Upper Dia. Lower Dia. Height
160 10 200
X (mm) Y (mm) Z (mm)
0 -90 150
Rx (degree) | Ry (degree) | Rz (degree)
0 0 0
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6) Create three workpieces to be gripped by the tool. Add "WORK1", "WORK2"

and "WORK3" models below the "world" in the model tree.

i Cad Tree world

File Edit Attribute

Add | Pos |[See

£ R

Cloze I

= A world

.. wark2
..... % wiork
Els LIPg-#&00

- E-§ UPG-AD0rm
f =% UPE-A00_link1

=

7) Add a BOX model to each workpiece. Setting AXIS6 may also be helpful.

work1: BOX

work2: BOX

work3: BOX

work1: AXIS6

Width Length Height
160 170 200
X (mm) Y (mm) Zs«mm)
300 900 100
Rx (degree) { Ry.(degree) | Rz (degree)
0 0 0
Width Length Height
160 170 200
X (mm) Y (mm) Z (mm)
0 900 100
Rx (degree) | Ry (degree) | Rz (degree)
0 0 0
Width Length Height
160 170 200
X (mm) Y (mm) Z (mm)
-300 900 100
Rx (degree) | Ry (degree) | Rz (degree)
0 0 0
X (mm) Y (mm) Z (mm)
300 900 200
Rx (degree) | Ry (degree) | Rz (degree)
180 0 90

TiSEEE)87QQ: 2823408167
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12.9 Handling

work2: AXIS6
X (mm) Y (mm) Z (mm)
0 900 200
Rx (degree) | Ry (degree) | Rz (degree)
180 0 90
work3: AXIS6
X (mm) Y (mm) Z (mm)
-300 900 200
Rx (degree) | Ry (degree) | Rz (degree)
180 0 90

8) Set the tool data as follows.

Toal Editar

— Current Tool ; 7

Nc.:ITc:c:I:EI j Step:lu:I j : :
Cancel

oo = mxfoon = _ Gl |

— —' Appl
v [ooo0 <4 Ryj0000 j —
s | | ., Pi
z|?9.nnn =1 Rz |0.000 EN, - >
al@;\'p |
2N

9) Prepare a stand where workpieces are to be piled up. Add "DAI" model with

1T

2k

"world" as parent. Also:set‘an AXIS6 for the position where workpieces are to be
piled up. The AXIS6'should be set to the upper surface of the piled workpieces

of when theywaorkpiéces are put on the “DAI”.

DAFK BOX
Width Length Height
500 500 100
X (mm) Y (mm) Z (mm)
900 0 50
Rx (degree) | Ry (degree) | Rz (degree)
0 0 0
DAI: AXIS6(0)
X (mm) Y (mm) Z (mm)
900 0 300
Rx (degree) | Ry (degree) | Rz (degree)
180 0 90
DAI: AXIS6(1)
X (mm) Y (mm) Z (mm)
900 0 500
Rx (degree) | Ry (degree) | Rz (degree)
180 0 90

TiSEEE)87QQ: 2823408167
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DAI: AXIS6(2)
X (mm) Y (mm) Z (mm)
900 0 700
Rx (degree) | Ry (degree) | Rz (degree)
180 0 90

12.9 Handling

10) At this stage, the cell should look like the one shown below.

11) Create a new job to pile up three workpieces under the name of "Hand.jbi."

12) Create a job that performs "workpiece gripping" and/"workpiece dropping" three
times with the OLP panel using AXIS6 as thestarget-point.
NOTE

W RIA S
[ _J

Do not set the actual workpiece gripping ‘Operation, but only register each step to pile up
the workpieces (settings of operating):

A IS

13) Move the actuabworkpiece model by adding instructions” that makes the tool
seems to_grip andpile the workpieces. For this operation, use the job display
panel of the.Programming Pendant dialog box and double-click the step where
the-robot moves to the position to grip "work1".

*1/ “Instruction that makes the tool seem to grip and pile the workpieces” means: each
model has a parent model without exception. MotoSim EG is provided with instruc-
tions that describe Macros to change the parent model or hide the model. The anno-
tated process, using this function, describes the process to make the tool grip

“work1”.
+ HPE-A00: Perdant x|
JOB: HAMD.JBI R1 . o
Link & 737 [ L [Double-click the step at position
Rect!” ~ Med where "work1" is gripped.
Tool £~ 7 Slaw

User{™

MOV CO004 4J=100.00
MO CO0054)=33.00
Eut O MOV CO006 .)=93.00
MO CO007 4J=100.00
! | MOV CO003%.)=93.00
MOV CO003%J=33.00 =

4| I 3

MOV ¥=100.00
OLF |F’osition| Long l Elosel

S- 4|5+ R-
L- «| v|[L+ B-
U o) k(s T-

Maove..

4| v|RA+
4| v|B+

A K| T+

[S I
Del  Add Mod

Enter
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12.9 Handling

14) Use the JOB Edit dialog box to enter the code as shown in the figure below.
Select the [Add Line] radio button and click on the [OK] button. This code
changes the parent of “WORK1” to “hand”.

15) Enter the processing to put the "WORK1" is put on the "DAI".

JOB Edit

|'I"-'1I:fIL:r-.-1l13I‘-.-r WORKT hand

|  Addline |  Replace Line

Cancel

Caution:Mo Swntax Checlked

Double-click the step where the job “WORK1” is put on “DAI” in the Programming
Pendant dialog box, then enter the code as shown below. This code changes the
parent of “WORK1” to “DAI”.

JOB Edit

|'r'J1I:JL:rn-1C)‘-.-r WIRKT DAl

|  addline |  Replace Line

Caution:Mo Svntax Checked

16) Add description: “MDL:MOV-"WORK??7?” after each step of “workpiece gripping”
and “workpiece putting”for the other two workpieces in the same manner as the

first one. Follow the.same procedures as 14) and 15).

NOP

MOV4=-C0000 VJ=100.00
MOVJ C0001 VJ=100.00
MOVL C0002 V=93.0
'MDL:MOV work1 hand
MOVL C0003 V=93.0
MOVJ C0004 VJ=100.00
MOVL C0005 V=93.0
'MDL:MOV work1 DAI
MOVL C0006 V=93.0
MOVJ C0007 VJ=100.00
MOVJ C0008 VJ=50.00
MOVL C0009 V=93.0
'MDL:MOV work2 hand
MOVL C0010 V=93.0
MOVJ C0011 VJ=100.00
MOVL C0012 V=93.0
'MDL:MOV work2 DAI
MOVL C0013 V=93.0
MOVJ C0014 VJ=100.00

TiSEEE)87QQ: 2823408167

266/297



12.9 Handling

MOVJ C0015 VJ=50.00
MOVL C0016 V=93.0
'MDL:MOV work3 hand
MOVL C0017 V=93.0
MOVJ C0018 VJ=100.00
MOVL C0019 V=93.0
'MDL:MOV work3 DAI
MOVL C0020 V=93.0
MOVJ C0021 VJ=100.00
END

17) If this job is executed, the operation completes with the workpiece-model parent
being changed to “DAI”, which will not be displayed properly when the job is per-
formed again. To avoid this, create “init.jbi” for initialization and add the process-
ing to return the parent of each workpiece model to “world” and call this job from
the main display “hand.jbi”.

“init.jbi”
NOP
'MDL:MOV work1 world
'MDL:AXIS6 work1=0,0,0,0,0,0
'MDL:MOV work2 world
'MDL:AXIS6 work2=0,0,0,0,0;0
'MDL:MOV work3 world
'MDL:AXIS6 work3=0,0,0,0,0,0
END
Absolute positiopdtom the parent is the position displayed by clicking the [Pos]
buttonsin,the, model tree dialog box where the workpiece is set for the first time.
“hand.jbi”
NOP
CALL JOB:INIT
MOVJ C0000 VJ=100.00

END

18) Perform the job of "hand.jbi" from the top. Tool grips the workpieces and piles
them up on the "DAL"
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12.10 Data Format

12.10 Data Format

This section describes the formats of model data files and cell data files.

m  Model File (*.mdl)

There are eight parts available for MotoSim EG as described later in " Each Part Format " of
this section.

Data unit system is in millimeters (mm) and real numbers are available. Use decimal point as
required.

Model Color Settings

The color of each model can be set by using the basic color code function or using RGB.
The following describe each setting.
* RGB
RGB is created with the format RGB (0, 0, 0).
Each color proportion can be set by a number from 0 to 255.

RGB (0, 0, 0)
\ \— Sets-thesproportion of blue.
Sets the proportion of green.

Sets the proportion of red.

<E.g.> \RGB(255,255,255) Color: White
RGB(255,0,0) Color: Red
RGB(0,255,0) Color: Green
RGB(0,0,255) Color: Blue
RGB(0,0,0) Color: Black

+ Basic Color Code (QB Color) Function
Setting a number from 0 to 15 displays its corresponding color.
For example, setting BOX (4, 2) creates a red BOX model.

Number Color Number Color
0 Black 8 Gray
1 Blue 9 Light blue
2 Green 10 Light green
3 Cyan 11 Light cyan
4 Red 12 Light red
5 Magenta 13 Light magenta
6 Yellow 14 Light yellow
7 White 15 Light white
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12.10 Data Format

Each Part Format

* BOX (color, num): Box form model
Described with data of width, length, height, X, Y, Z, Rx, Ry and Rz.
<Sample>
BLOCK
{
BOX(RGB(255,0,0),2) Description
{
100.000,100.000,100.000,0.000,0.000,0.000  Width, length, height, 0, 0, O
0.000,0.000,0.000,0.000,0.000,0.000 X, Y,Z,Rx, Ry, Rz

}
}

» BOX2 (color, num): Box form model
Described with data of width, length, height, X, Y, Z, Rx, Ry and Rz.
<Sample>
BLOCK
{
BOX2(RGB(255,0,0),2) Description
{
100.000,100.000,100.000,0.000,0.000,0.000.% “Width; length, height, 0, 0, 0
0.000,0.000,0.000,0.000,0.000,0.000 XY, Z, Rx, Ry, Rz

}
}

* CYLINDER (colornum); €ylinder form model
Described with data-of lower face diameter, upper face diameter, height, number of
divided faces,; X, Y, Z, Rx, Ry and Rz.
<Sample>
BLOCK

{
CYLINDER(RGB(255,0,0),2) Description

{
200.000,100.000,16.000,100.000,0.000,0.000 Lower face dia. height, No. of divided
faces, upper face dia., 0, 0

0.000,0.000,0.000,0.000,0.000,0.000 X, Y, Z, Rx, Ry, Rz

}
}
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* CONE2 (color, num): Cone form model
Described with data of bottom diameter, height, number of divided faces, X, Y, Z, Rx, Ry
and Rz.
<Sample>
BLOCK
{
CONE2(RGB(255,0,0),2) Description

{
200.000,100.000,16.000,0.000,0.000,0.000 Bottom dia., height, No. of divided faces,
0,0,0

0.000,0.000,0.000,0.000,0.000,0.000 X,Y,Z, Rx, Ry, Rz
}
}

* SPHERE(color,num): Spherical model
Described with data of diameter, number of divided faces, X, Y and Z.

<Sample>
BLOCK
{
SPHERE(RGB(255,0,0),2) Description
{
100.000,30.000,0,0,0,0 Diameter«No.of devided face, 0, 0, 0, 0
0.000,0.000,0.000,0,0,0 XY Z, 0,0,0

}
}

* PIPE2 (color, num): Ripe form model
Described with data’of/lower face diameter, bottom plate thickness, upper face diameter,
upper plate thickness, height, number of divided faces, X, Y, Z, Rx, Ry and Rz.
<Sample>
BLOCK
{
PIPE2(RGB(255,0,0),2) Description

{
100.000,100.000,100.000,10.000,100.000,16. Lower face dia., bottom plate thickness,

000 upper face dia., upper plate thickness,
height, No. of divided faces
0.000,0.000,0.000,0.000,0.000,0.000 X,Y,Z,Rx, Ry, Rz

}
}
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» AXIS6 (color, num): Model having information only of position and posture

Described with data of X, Y, Z, Rx, Ry and Rz.

“num” sets the number of target points.
<Sample>
BLOCK
{
AXIS6(RGB(255,0,0),3)
{
0.000,0.000,0.000,0.000,0.000,0.000
100.000,0.000,0.000,0.000,0.000,0.000
200.000,0.000,0.000,0.000,0.000,0.000

}
}

* LINE(color,num): Continuous line model
Described with data of X, Y and Z.
"num" sets the number of points.
<Sample>

BLOCK

{

LINE(RGB(255,0,0),3)

{

0.000,0.000,0.000
100.000,200.000,300.000
500.000,235.000,111.000

}
}

* LINE2(colef,num): Segmented line model
Described with data of X, Y and Z.
"num" sets the number of points.
<Sample>

BLOCK

{

LINE2(RGB(255,0,0),4)

{
253.000,353.000,686.000
89.000,254.000,79.000
413.000,3.000,99.000
917.000,524.000,-48.000

}
}

Description

Point1 (X, Y, Z, Rx, Ry, Rz)
Point2 (X, Y, Z, Rx, Ry, Rz)
Point3 (X, Y, Z, Rx, Ry, Rz)

Description

Point1 (X, Y, 2)
Point2 (X, Y, Z)
Point3 (X, Y, Z)

Description

Segment 1 Start (X, Y, Z2)
Segment 1 End (X, Y, 2)
Segment 2 Start (X, Y, Z)
Segment 2 End (X, Y, 2)
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* CUBE (color, num): Polygonal cube model
Data of polygonal cube are described with data of bottom and height.
A rectangular parallelepiped is composed of four points and one height, therefore, num is
5 in this case.

<Sample>
BLOCK
{
CUBE(RGB(255,0,0),5) Description
{
0.000,0.000,0.000 Start point1 (X, Y, Z)(= End point 4)
100.000,0.000,0.000 End point1 (X, Y, Z)(= Start point 2)
100.000,100.000,0.000 End point2 (X, Y, Z)(= Start point 3)
0.000,100.000,0.000 End point3 (X, Y, Z)(= Start point 4)
0.000,0.000,100.000 Offset value (X, Y, Z)

}
}

* FLOOR (color, num): Floor form model
Describes a plane meshed data string.
Described with data of number of divided faces (vertical and’harizontal) and frame data of
floor end point.

<Sample>
BLOCK
{
FLOOR(RGB(255,0,0),3) Description
{
6.000,6.000,0:000 No. of divided faces (X division No., Y
division No., 0)
-1500.000,-3000.000,0.000 Floor end point1 (X, Y, Z)
1500.000,3000.000,0.000 Floor end point2 (X, Y, Z)

}
}
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* FACE (color, num): Face model
Describes a face with the frame data of X, Y, and Z of each point.
In this case the face model is composed of three points on the face and the data for X, Y,
Z, Rx, Ry and Rx, num is 4.

<Sample>
BLOCK
{
FACE(RGB(255,128,0),4) Description
{
0.000,0.000,0.000,0.000,0.000,0.000 X, Y, Z, Rx, Ry, Rz
Face is created with the following three
points.
200.000,300.000,300.000,3,0,0 Point1 (X, Y, 2)
-200.000,300.000,300.000,0,0,0 Point2 (X, Y, Z)
-200.000,300.000,-300.000,0,0,0 Point3 (X, Y, 2)
}
}
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| Cell File

When constructing a cell, a cell file is created

. The following describe an example of a cell file.

CELL_INIT
{

VERSION=1, 0, 0, 0
ROBOT(0)

{
PATH=%CELPATH%\HP6-A00;
NAME=HP6-A00;
JOBNAME=DEFAULT.JBI;
TOOL=0;

CPULSE=0,0,0,0,0,0;
EPULSE=0,0,0,0,0,0AG
TCPFRAME4=1;
FLANGEFRAME4=0;
SAKIYOMIDELAY=0.000;
DRIVER=SEQDRV:;
DRIVER=MODELDRYV;
DRIVER=MOV;
DRIVER=TRACE(PARENT=world)(POINTS=1000);
DRIVER=HADRYV:
DRIVER=RRS;
DRIVER=REPORTDRV:

}

STAGE

{
}

NSIMVIEW
{
BACKCOLORTOP=RGB(128,255,255);
BACKCOLORBOTTOM=RGB(255,255,255);
CAMERAPOSITION=87167229,8.167229,2.792158;
CAMERATARGET=0.000000,0.000000,0.045000;
CAMERAUPVECTOR=-0.163618,-0.163618,0.972865;
USERVIEW
{
NO=0
CAMERAPOSITION=0.000000,0.000000,0.000000;
CAMERATARGET=0.000000,0.000000,0.000000;
CAMERAUPVECTOR=0.000000,0.000000,0.000000;
}
}

RTSVIEW
{
NO=0;
PARTITION=0;
FRAMELENGTH=100;
REFMODEL=world;
UnitOfLength=MILLIMETER;
LightAXIS6=0.000,0.000,0.000,-144.737,-45.000,180.000;
LightBrightness=0.699;
VIEW(0)
{
VSCALE=0.15;
ASPECT=1;
PANORAMA=0;
AX1S6=0,0,5000,180,0,0;
ORGAXIS6=0,0,5000,180,0,0;
DIRNO=0;
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VIEW(1)

VIEW(2)

VIEW(3)

UNIT

Length

Position

Angle

Weight

BACKCOLOR=RGB(255,255,128);
}

{

VSCALE=0.15;
ASPECT=0.721925;
PANORAMA=0;
AXIS6=5000,0,0,-90,0,90;
ORGAXIS6=5000,0,0,-90,0,90;
DIRNO=1;
BACKCOLOR=RGB(255,255,128);
}

{

VSCALE=0.15;
ASPECT=0.721925;
PANORAMA=0;
AX1S6=0,-5000,0,-90,0,0;
ORGAXIS6=0,-5000,0,-90,0,0;
DIRNO=2;
BACKCOLOR=RGB(255,255,128);
}

{

VSCALE=0.15;

ASPECT=0.721925;

PANORAMA=0;
AXIS6=2500,2500,1000,-100,0,135;
ORGAXIS6=2500,2500,1000,100,0,135;
DIRNO=3;
BACKCOLOR=RGB(255,255,128);

}

{
VALUE=0.000,10000.000;

DIV=0,1000;
RATE=1.000000000,1.000000000;
STR=mm;

}

{
VALUE=-10000.000,10000.000;

DIV=0,2000;
RATE=1.000000000,1.000000000;
STR=mm;

}

{
VALUE=-3600.000,3600.000;

DIV=0,720;
RATE=1.000000000,1.000000000;
STR=deg;

}

{

VALUE=0.000,10000.000;
DIV=0,1000;
RATE=1.000000000,1.000000000;
STR=kg;

}
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}
MODEL_INIT

{
MODEL

MODEL

MODEL

MODEL

MODEL_RB

MODEL_RB

MODEL_RB

{
NAME=FLOOR,;

PARENT=world;
FILENAME=%CELPATH%\models\floor.mdl;
COLOR=RGB(0,0,255);

HIDESEE=1;

OPACITY=0.50;

SCALE=1.000000;

AX1S6=0,0,0,0,0,0;

{
NAME=worldframe;

PARENT=world;
FILENAME=dummy;
COLOR=RGB(0,0,255);
HIDESEE=256;
OPACITY=1.00;
SCALE=1.000000;
AX1S6=0,0,0,0,0,0;

}

{

NAME=Teacher;
PARENT=world;
FILENAME=dummy;
COLOR=RGB(0,0,255);
HIDESEE=256;
OPACITY=1.005
SCALE=1.000000;
AXIS6=0,0,0,040,0;

}

{

NAME=HP6-A00;

PARENT=world;
FILENAME=%CELPATH%\HP6-A00\HP6-A00-MDL.mdl;
COLOR=RGB(0,0,255);

HIDESEE=1;

OPACITY=1.00;

SCALE=1.000000;

AX1S6=0,0,450,0,0,0;

}

{
NAME=HP6-A00_rm;
HIDESEE=1;
OPACITY=1.00;

{
NAME=HP6-A00_link1;
HIDESEE=1,
OPACITY=1.00;

}
{

NAME=HP6-A00_link2;
HIDESEE=1,
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MODEL_RB

MODEL_RB

MODEL_RB

MODEL_RB

MODEL_RB

MODEL_RB

}
PAIR_INIT
{
t

TiE#5E2)vE7QQ:2823408167

OPACITY=1.00;
}

{
NAME=HP6-A00_link3;
HIDESEE=1,
OPACITY=1.00;

}

{
NAME=HP6-A00_link4;
HIDESEE=1,
OPACITY=1.00;

}

{
NAME=HP6-A00_link5;
HIDESEE=1,
OPACITY=1.00;

}

{
NAME=HP6-A00_link6;
HIDESEE=1,
OPACITY=1.00;

}

{
NAME=HP6-A00_flange;
HIDESEE=1;
OPACITY=1.00;

}

{
NAMEZHP6-A00_tcp;
RIDESEE=257;
OPACITY=1.00;

1
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1) ROBOT Command

The ROBOT command describes data concerning robots.

* VERSION=1,0,0,0
Describes the MotoSim EG version.

+ ROBOT(0)
Describes the ROBOT No. 0.
When more than one robot is used, the robots are provided with numbers ROBOT(0),
ROBOT(1), ROBOT(2) & & 4.

* PATH=%CELPATH%\HPG6-A00;
Describes the directory path to which the ROBOT refers.
This directory needs a “All.prm” file. All jobs to be referred to must be stored here.

* NAME=HP6-A00;
Describes the name of the ROBOT.

+ JOBNAME=DEFAULT.JBI;
Describes the job name to which the ROBOT of the cell refers.

* TOOL=0;
Describes the tool number to which the ROBOT of the cell refers.

+ CPULSE=-0,0,0,0,0,0;
Describes the current value pulses of internal six axes to whighiare referred by the
ROBOT of the cell.

« EPULSE=0,0,0,0,0,0;
Describes the current value pulses of externalSix-axesto which are referred by the
ROBOT of the cell.

* TCPFRAME4=1;
Describes that TCP (tool centér:paint)is to be displayed.

* DRIVER=TRACE(PARENT=world)(POINTS=1000);
Describes that traceypoints are displayed at review (playback). Description of “(PAR-
ENT=world)” indicatés that the PARENT is world. Since a trace point is considered as
one of MODELSs}YPARENT needs to be described. “(POINTS=1000)" indicates that the
maximum number of trace points is 1000.

2) STAGE Command

The STAGE command describes the internal connection of the STAGE object that works as a
sequencer for /O simulation.

3) NSIMVIEW Command
The NSIMVIEW command describes data related to drawing.

4) RTSVIEW Command
The RTSVIEW command describes data related to drawing.

5) UNIT Command

The UNIT command describes data related to drawing.
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6) MODEL_INIT Command

The MODEL_INIT command describes data concerning models.

* MODEL
Describes a MODEL.

* NAME=HP6-AQ0;

Describes the name of the MODEL.

* PARENT=world;

Describes the PARENT model of the MODEL.

* FILENAME=%CELPATH%\HP6-A00\HP6-A00-MDL.mdl;
Describes the directory path and MODEL file name to which the MODEL refers.
If no MODEL file exists, "dummy" is described.

* COLOR=RGB(0,0,255);

Describes the color of the MODEL.
* HIDESEE=1;

Describes the display bit of the MODEL.
* OPACITY=1.00;

Describes the opacity of the MODEL.

* SCALE=1.000000;

Describes the scale factor of the MODEL.

» AXIS6=0,0,450,0,0,0;

Describes the relative coordinates to the MODRDEL-PARENT.

7) Default Model

» world
Starting point for allimodels« It does not appear.
* worldframe
Displaysitheswporld position with a frame.
* Teacher
Displays a frame to create a target coordinate on any point.
* FLOOR
Displays world XY plane.
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12.11 Remote Monitor Function

12.11 Remote Monitor Function

Validation of the robot running process with MotoSim EG by acquiring the robot current posi-
tion from the real machine (only FS100, DX100, NX100 controller).

Reqg
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Controller with ” MotoSim:FG
Ethernet Server

uirements to use the Remote Monitor Functionawith.MotoSim EG.

MOTOCOM32 (Hardware Lock Key)

The hardware lock key is necessarysto execute the "Data Transmission" between the
computer and the robot controller; Without the key, the message "Hardware Key is miss-
ing" will display and the communication will not be established.

If you do not have a gopy ofsMOTOCOM32, it is available separately.

Controller Ethernet Server (Controller Option)

The "Ethernet Server Option" and the "Ethernet Option" are both required. If the control-
ler doesn't have those options activated, they can be added separately.

Communication Equipment (LAN cable and others)

The necessary equipment to built a physically LAN connection (Ethernet) between the
controller and the computer.

12.11.1 Preparation

1.

In MotoSIimEG, build a cell identical to the real system.

(Use the same data file as the real controller (ALL.PRM, TOOL.CND...)

Connect the computer to the controller with a LAN cable. For connection procedure,
please refer to the robot controller “Options Instructions For Data Transmission Func-
tion".

Open the "RemoteMonitor.ini" file located in the MotoSim EG folder (default: \Program-
Files\MOTOMAN\MotoSIimEG)).

Edit the "RemoteMonitor.ini" file so that the values correspond to the value set on the
controller.

The following is an example of the "RemoteMonitor.ini" with explanation:
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12.11 Remote Monitor Function

/INX NS3.30 or more for EServer
//IMOTOCOM FILEVERSION:4.30 DATE:2006/01/27
NEWSIMULATOR ;

{
ControllerNumber = 1 ;
Controller(0) ;
{
Info="TEST" ; //IComment Information
R1=6;
B1=0;
S1=0;
Timer =150 ; //ms
ConnectType = 2 ; //0:Com 1:Ether 2:Eserver
ComSettings = 1,9600,2,8,0 ;
// Port,Baudrate,Parity,DatalLen,StopBit
IpAddress = 192.168.255.1 ;
EserverMode =1 ; /[1:Normal -1:K€epAlive
}
}

Note: Disregard the comments after the #

e ControllerNumber=1
Indicates the number of controller.used.
Note: At the presenttime0Only one controller can be used. This value shouldn't be modi-
fied.

* Controller(0)
Definition of the controller 0 (1st controller).
Note: This value shouldn't be modified.

* Info="TEST"
Comment string to identify the controller information.
Note: Does not affect the Remote Monitor operation.

*R1=6
Defines the number of axis used by robot 1.
Values for R2, R3, R4 can also be set. (The default value is 0 axis)
Note: Refer to the "Robot and External Axis Handling"

*+B1=0
Defines the number of base axis used by robot 1.
Values for B2, B3, B4 can also be set. (The default value is 0 axis)
Note: Refer to the "Robot and External Axis Handling"

+ $1=0
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12.11 Remote Monitor Function

Defines the number of station axis used by robot 1.
Values for S2, S3, S4 can also be set. (The default value is 0 axis)
Note: Refer to the "Robot and External Axis Handling"

* Timer=150
Defines acquisition interval (units: milliseconds) of the position values.
Note: If a small value then 150 is set, the interval is insufficient to acquire position values.
If this value is increased the refresh time in MotoSimEG becomes longer.

» ConnectType=2
Define the MOTOCOM32 communication type.
0 : FCom(Serial)jCommunication
1 : FEthernet Communication
2 : FEthernetServer Communication
Note: Normally does not need to be modify.
Note: If LAN cable connection is not possible, set this value to 0.

* ComSettings=1,9600,2,8,0
Serial Port Communication Settings (Port No, Baud Rate, ParitysData:Bits, Stop Bits).
Note: Normally does not need to be modify.
Note: Define the serial settings when the "ConnectType=0"

* IpAddress=192.168.255.1
Indicates the IP address of the controllér.
Note: Indicate the exact IP address-definéd in the LAN network for the controller.
If an incorrect address‘is’entered, the Remote Monitor will be unable to communi-
cate with the cantroller:

* EServerMode=1
Indicates the Ethernet Server Mode
1 : Normal Mode
-1 : Exclusive Mode
Note: This value shouldn't be modified.

B  Robot and External Axis Handling

* The following combination of the control group for the robot and the external axis are
fixed. (For robot system with only one robot, R2, R3 and R4 equal 0.)

B1 B2 B3 B4

R1< R2< R3< R4<

S1 S2 S3 S4

» Robot axis (Rx) should be set to 6 axis.
* The total external axis number (Bx+Sx) cannot exceed 6 axis.
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12.11.2 Operation Procedure

1. Linking to the Controller and Acquiring the Current Position Data (Remote Monitor
Link)
From the MotoSImMEG "Remote Monitor" menu select "Connect". After the connection
is properly establish with the controller, the robot in the cell will move based on the cur-
rent position of the real robot and the following dialog will display.

Remate Manitarine

Connecting...

Connection Type: IE thernetServer

IP &ddress: |1 92163.99.2

Dizconnect

P AN
While the remote monitor is connected, please,dd netturn off the controller.

= While the remote monitor is connected, exceptfor viewpoint operations, MotoSim EG other
functions like Collision Check and PulseRecorder functions cannot be used. While View-
point operations (change of view)-are-being carried out, the normal motion will be inter-
rupted.
PACA S ¢

2. Disconnection fromihe controller
Press the "Disconnect*button from the "Remote Monitoring" dialog. Or from the Moto-
Sim EG/Remgéte”Monitor", select "Connect".

[ | Cases of Bad Connection

Losing the connection after establishing the Remote Monitor link
After the connection was properly established, if the cable is disconnected or communication
is lost for more than 5 seconds, the "Connection Failure" message is displayed and the

Remote Monitor link is terminated.

Depending on the MOTOCOM32 specifications and cause of lost of communication,
% MOTOCOM32 may take some time to report the lost of communication, which will signifi-
cantly increase the normal 5 seconds period before the failure message is displayed.

MotoSimEG
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12.11 Remote Monitor Function

Bad connection when establishing connection: case 1

When starting the Remote Monitor link (menu: "Remote Monitor" - "Connect"), if the connec-
tion cannot be properly established, the message "Connection Failure" is displayed and the
Remote Monitor Link is not made.

Bad connection when establishing connection: case 2

If the cable is properly connected but the IP address is incorrect when starting the Remote
Monitor Link (menu: "Remote Monitor" - "Connect"), the "Remote Monitoring" dialog will dis-
play with the message "Connecting..."

Remote Monitoring

Connection Type: IE thernets erver

P Address: |1 92 168.893.2

Dizconnect

.

After the several seconds, the "Connection Failuremessage will display and the Remote

Monitor Link is not made.
(& . ' “hd4

= While the "Connecting.... message’is displayed, MotoSim EG operation cannot be pro-
cess. Please be careful to Set'the proper IP address.

» 1NN &
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12.12 Fix TCP

12.12Fix TCP

The Fix TCP function allows fixing (or attaching) the robot TCP position relative to another
model in the cell. If the robot base or the attached model is moved, the robot changes posi-
tion so that it TCP remains in the same position relative to the specified model.

The Fix TCP function is enabled by the robot Position panel. Check the "Fix TCP" check box
to enable the function. The default model to which the TCP is attached is the world. To
change the model, press the "Set Fix TCP..." button to display the "Select Model" dialog.

This function is useful to determine the layout of a cell. For example the robot TCP can be
attached to a work piece. As the robot base or work piece are moved around during the lay-
out procedure, the robot automatically adjust itself to keep its TCP in the same position on the
work piece. It then becomes obvious if the work piece become out of reach, because robot
will no longer maintain its position on the work piece.

=10lx

ﬂ

[ o | i

Its can also be used when teaching a robot with external axis. After the tool has been set in
position, if the robot external axis need to be changed, with the Fix TCP function enabled the
robot tool will remains in position. This avoids having to adjust the robot tool after moving the
external axis.

@: The function is automatically disabled if the Position panel is closed or if a job is played

back. The Fix TCP section is not available when the Frame is set to "Work Angle".
[ _J
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13.1 List of Instructions Supported by MotoSim EG (FS100, DX100, NX100, XRC, MRC, MRC II)

13 Appendix

13.1 List of Instructions Supported by MotoSim EG
(FS100, DX100, NX100, XRC, MRC, MRC II)

MotoSim EG ignores the instructions not on the following list.

O: editable and executable; ®: executable

Type Instruction Availability Type Instruction Availability

I/O DOUT O Calculation ADD O
DIN O SuB O

NWAIT O MUL O

WAIT O DIV. O

Control NOP O INC O
‘(Comment) O DEC O

*(Label) O AND O

JUMP O OR O

CALL O NOT O

RET O XOR O

TIMER O SQRT O

IF O SIN O

CWAIT O COosSs O

Move MoVJ 1 @) ATAN O
MOVL O SET O

MOVC O SETE L

IMOV L GETE O

EIMOVL [ CLEAR O

EIMOVC [ CNVRT O

REFP O GETS O

SPEED O Shift SFTON o

SFTOF o

*1  "MOVJ" instruction cannot be used by some robot models.
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13.1 List of Instructions Supported by MotoSim EG (FS100, DX100, NX100, XRC, MRC, MRC II)

Instruction Description
DOUT DOUT OT#(1) ON
Numeric value
OT#
OG#
DIN DIN B0O0O IN#(1)
Numeric value
OoT#
OG#
B***
NWAIT NWAIT
WAIT WAIT IN#(1)=ON T=0.5
T 1 Numeric value
— Numeric value
IN#
IG#
NOP NOP
‘(Comment) | ‘(Comment)
*(Label) *(Label)
JUMP JUMP JOB:MRC IF IN#(1)=ON
L g Refer to description of "IF"
JOB:
CALL CALL JOB:MRC IF IN#(1)=ON
L g Refer to description of "IF"
JOB:
RET RET
TIMER TIMER T=0.50
E Numeric value
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13.1 List of Instructions Supported by MotoSim EG (FS100, DX100, NX100, XRC, MRC, MRC II)

Instruction Description
IF IF IN#(1)=ON
[ onvoFF
Byte variable —B000
= L. o000
Numeric value Array cannot be specified
IF IG#(1)=B000
g Byte variable —=B000
Constant 1. 000
<> Array cannot be specified
Numeric value
IF B0O00=100
1 Byte variable — B000
Integer variable — 1000
Double precision variable — D000
Real variable —= R000
Constant 1 000 N
I Arfay.cannét be specified
<>
>
>=
<
<=
> Byte variable — B000
Integer variable — 1000
Double“precision variable — D000
Real variable —= R000
[ 000
Array cannot be specified
CWAIT CWAIT
MovJ 1 MOVJ C000 VJ=50.00 PL=0 NWAIT
MOVL MOVL C000 VJ=50.00 PL=0 NWAIT
MOVC MOVC C000 VJ=50.00 PL=0 NWAIT

PO
Numeric value  PL=1
PL=2
VJ:--Only MOVJ PL=3
VR PL=4

VE] MOVL, MOVC

V
L~ C***

*1  "MOVJ" instruction cannot be used by some robot models.
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13.1 List of Instructions Supported by MotoSim EG (FS100, DX100, NX100, XRC, MRC, MRC II)

Instruction Description
REFP REFP 1 C000 PL=1
T pro
c+ PL=1
PL=2
PL=3
PL=4
SPEED SPEED VJ=50.00 V=138 VR=138.0 VE=50.00
L L Ignored
Numeric value
VJ
VR
VE
Vv
ADD ADD B000 0
SUB SUB B000 0
- Byte variable —,8000
Integer variable “=2A4000
Double precision variable: D000
Real variable — R0O00
Constant 1000 B
Array cannot be specified
— Byte,variable — B000
Integer variable — 100001
Double precision variable —= D000
Real variable — RO000[]
Robot position variable —  P000U
Base axis variable — BP000J
Station axis variable — EX000
- [ 000
Array cannot be specified
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13.1 List of Instructions Supported by MotoSim EG (FS100, DX100, NX100, XRC, MRC, MRC II)

Instruction Description
MUL MUL D000 D000
DIV DIV D000 D000
L Byte variable — B000
Integer variable — 1000
Double precision variable — D000
Real variable — R0O00
Constant I 000 3
Array cannot be specified
— Byte variable — B000
Integer variable — 1000
Double precision variable — D000
i —
Real variable RO_Oi 000
Array cannot be specified
MUL EX000 (1) DOOO
DIV EX000 (1) D000
- - Real variable = R000
Constant I 000
Array canbob be spécified
Numeric value
Robot position variable >=\P20007
Base axis variable =BP000
Station axis variable — EX000
~ 1. 000
Array cannot be specified
INC INC BOQO
DEC DEC/B000
" L= Byte variable — B00O
Integer variable — 1000
Double precision variable — D000
[ 000
Array cannot be specified
AND AND B000 0
OR OR B000 0
NOT NOT B000 0
XOR XOR B000 0
SQRT SQRT B000 0
SIN SIN B000 0
COoS COS B000 0
ATAN ATAN B000 0
L Variable — B 000
Constant ~[_ 000

Array cannot be specified
B***
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13.1 List of Instructions Supported by MotoSim EG (FS100, DX100, NX100, XRC, MRC, MRC II)

Instruction Description

GETE DIV D000 P000 (1)
L Numeric value

Robot position variable — P000]

Base axis variable — BP000J
Station axis variable —= EX000
D*** - L. 000

Array cannot be specified

CLEAR CLEAR B0O00 O
L Constant
Byte variable — B000
Integral variable — 1000
Double precision variable — D000
[ 000
Array cannot be specified
CNVRT CNVRT PX000 PX000
L Extended positiomvariable — PXO000
Extended positioniocal’variable — LPX000
L 000
Extended'position variable — PX000
Extended position local variable —~ LPX000
L 000
GETS GETS PX000 $PX001
L Extended position status variable
—$PX000
[ o000

Array cannot be specified

Extended position variable — PX000

L. 000
Array cannot be specified
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

13.2 List of Manipulator Models and Offset Values
Supported by MotoSim EG

m FS100
Robot Type
Model Name (Model File Name) Offset Value (mm) Remarks
MPP3 MPP0003-A00 0 Added at Ver3.60
m DX100

Model Name

Robot Type

(Model File Name)

Offset Value (mm)

Remarks

ES165D ES0165D-A00 650 Added.at\Ver3.02
ES165RD ES165RD-A00 450 Added at Ver3.40
ES200D ES0200D-A00 650 Added at Ver3.02
ES280D-230 ES0280D-A10 650 Added at Ver3.50
HP20D HP0020D-A00 505 Added at Ver3.02
HP20RD HP020RD-A00 305 Added at Ver3.50
MA1400 MAO01400-A00 450 Added at Ver3.01
MA1800 MAO01800-A00 555 Added at Ver3.30
MA1900 MA01900-A00 505 Added at Ver3.02
MH5 MH00005-C00 330 Added at Ver3.44
MH5 MHO00005-E00 330 Added at Ver3.51
MH5 MHO00005-E10 330 Added at Ver3.51
MH5L MHO0005L-C00 330 Added at Ver3.44
MH6 MHO00006-A00 450 Added at Ver3.01
MH6-10 MHO00006-A30 450 Added at Ver3.44
MH6S MHO0006S-A00 450 Added at Ver3.30
MH50 MHO00050-A00 540 Added at Ver3.02
MH50-20 MHO00050-A10 540 Added at Ver3.30
MH50-35 MHO00050-A20 540 Added at Ver3.44
MH80 MHO00080-A00 540 Added at Ver3.51

TiE#5E2)vE7QQ:2823408167

284/297



13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

MH165 MHO00165-A00 650 Added at Ver3.51
MH165 MHO00165-B00 650 Added at Ver3.51
MH215 MHO00215-A00 650 Added at Ver3.50
MH250 MHO00250-A00 650 Added at Ver3.60
MH250 MH00250-B00 650 Added at Ver3.60
MPK2 MPKO0002-A00 500 Added at Ver3.41
MPK2 MPKO0002-B01 420 Added at Ver3.51
MPL80 MPLO080-A00 540 Added at Ver3.44
MPL100 MPLO100-A00 880 Added at Ver3.40
MPL160 MPL0160-A00 880 Added at Ver3.10
MPL300 MPLO0300-A00 880 Added at Ver3.40
MPL500 MPLO0500-A00 880 Added at Ver3.50
MPL800 MPLO0800-A00 880 Added at Ver3.40
MS80 MS00080-A00 540 Added at Ver3.01
MS80W MS0080W-A00 540 Added at Ver3.60
MS80wW MS0080W-B00O 540 Added at Ver3.60
MS120 MS00120-A00 680 Added at Ver3.51
SIA10D SIA010D-A00 360 Added at Ver3.10
SIA20D SIA020D-A00 410 Added at Ver3.10
SIA50D SIA050D-A00 540 Added at Ver3.02
UP120ED-165 UP120ED-A10 525 Added at Ver3.50
UP350D UP0350D-A00 900 Added at Ver3.20
UP350D-600 UP0350D-B30 900 Added at Ver3.51
VA1400 VA01400-A00 450 Added at Ver3.00
VS50 VS00050-A00 540 Added at Ver3.02
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

H  NX100
Model Name (Molzglt)gh}l/\?aeme) Offset Value (mm) Remarks

DX1350N DX1350N-A00 480 Added at Ver1.30
EA1400N EA1400N-A00 450

EA1400N EA1400N-A10 450

Ceiling Mounted Type

EA1800N EA1800N-A00 555 Added at Ver2.60
EA1900N EA1900N-A00 505

EA1900N EA1900N-A10 505 Added at Ver2.50
Ceiling Mounted Type

ECH2401D-4700 ECH50D-D00 716 Added at Ver3.30
ECH2501D-4700 ECH80D-D00 716 Addedat Ver3.20
ECR3J ECR3J-A00 290 Added at Ver3.40
ECR200 ECR200-A00 735 Added at Ver2.50
ECR400R-200 ECR400R-A10 1005 Added at Ver3.40
ECR400R-400 ECR400R-B00 1005 Added at Ver3.40
ECS600N ECS600N-A01 730 Added at Ver3.50
EH80 EH80<A00 540 Added at Ver2.10
EH130 EH130-A00 650 Added at Ver2.30
EH130 EH130-A20 650 Added at Ver2.30
EH200 EH200-A00 730 Added at Ver2.50
EH200-150 EH200-A10 730 Added at Ver2.30
EP4000N EP4000N-JOO 740

EP4000N EP4000N-J10 740 Added at Ver1.20
EP4000N EP4000N-J30 740

EP4000N EP4000N-J40 740

EP4000N EP4000N-J50 740

EP4000N EP4000N-J60 740 Added at Ver1.30
EP4000N EP4000N-K00 740

EP4000N EP4000N-K10 740 Added at Ver1.20
EP4000N EP4000N-K30 740

EP4000N EP4000N-K40 740
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

Model Name

Robot Type
(Model File Name)

Offset Value (mm)

Remarks

EP4000N EP4000N-K50 740

EP4000N EP4000N-K60 740 Added at Ver1.30
EP4000N EP4000N-L0OO 740

EP4000N EP4000N-L10 740 Added at Ver1.20
EP4000N EP4000N-L30 740

EP4000N EP4000N-L40 740

EP4000N EP4000N-L50 740

EP4000N EP4000N-L60 740 Added at Ver1.30
EPH130 EPH130-A00 730 Added at Ver2.00
EPH130 EPH130-C24 730 Added at Ver2.60
EPH130R EPH130R-A00 600 Added at Ver2.10
EPH130RL EPH130RL-A00 600 Added at Ver2.10
EPH130RL EPH130RL-A54 600 Added at Ver2.60
EPH130RL-85 EPH130RL-A34 600 Added at Ver2.60
EPH130RL-85 EPH130RL-AG0 600 Added at Ver3.00
EPH4000 EPH4000-J01 758 Added at Ver1.50
EPH4000 EPH4000-J11 758 Added at Ver1.50
EPH4000 EPH4000-J31 758 Added at Ver1.50
EPH4000 EPH4000-J41 758 Added at Ver1.50
EPH4000 EPH4000-J51 758 Added at Ver1.50
EPH4000 EPH4000-J60 758 Added at Ver1.20
EPH4000 EPH4000-J71 758 Added at Ver3.00
EPH4000 EPH4000-J81 758 Added at Ver2.80
EPH4000 EPH4000-JAO 758 Added at Ver1.30
EPH4000 EPH4000-K01 758 Added at Ver1.50
EPH4000 EPH4000-K11 758 Added at Ver1.50
EPH4000 EPH4000-K31 758 Added at Ver1.50
EPH4000 EPH4000-K41 758 Added at Ver1.50
EPH4000 EPH4000-K51 758 Added at Ver1.50
EPH4000 EPH4000-K60 758 Added at Ver1.20
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

Model Name

Robot Type
(Model File Name)

Offset Value (mm)

Remarks

EPH4000 EPH4000-KAO 758 Added at Ver1.30
EPH4000 EPH4000-L01 758 Added at Ver1.50
EPH4000 EPH4000-L11 758 Added at Ver1.50
EPH4000 EPH4000-L31 758 Added at Ver1.50
EPH4000 EPH4000-L41 758 Added at Ver1.50
EPH4000 EPH4000-L51 758 Added at Ver1.50
EPH4000 EPH4000-L60 758 Added at Ver1.20
EPH4000 EPH4000-LAO 758 Added at Ver1.30
EPL80 EPL80-A00 540 Added at Ver2.10
EPL160 EPL160-A00 880 Added.at Ver1.10
EPL160 EPL160-A10 880 Added-at'Ver1.10
EPL300 EPL300-A00 880 Added at Ver1.10
EPL300 EPL300-A10 880 Added at Ver1.10
EPL500 EPL500-A00 880 Added at Ver1.50
EPL500 EPL500-A10 880 Added at Ver1.50
EPX1250 EPX1250-A000 310 Added at Ver3.51
EPX2050 EPX2050-A500 600 Added at Ver3.50
EPX2050 EPX2050-B500 600 Added at Ver3.50
EPX2700 EPX2700-A000 0 Added at Ver3.50
EPX2700 EPX2700-A010 0 Added at Ver3.50
EPX2700 EPX2700-A100 0 Added at Ver3.50
EPX2700 EPX2700-A110 0 Added at Ver3.50
EPX2800 EPX2800-A000 795.5 Added at Ver3.50
EPX2800R EPX2800R-Z000 817.5 Added at Ver2.60
EPX2800R EPX2800R-C000 817.5 Added at Ver3.60
EPX2900 EPX2900-Z000 750 Added at Ver2.60
EPX2900 EPX2900-A000 750 Added at Ver2.70
EPX2900 EPX2900-B000 750 Added at Ver2.70
ES120N ES120N-A00 650 Added at Ver3.02
ES120N ES120N-A20 680 Added at Ver3.02
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

Model Name (Molzglbgitk—er)ﬁ:me) Offset Value (mm) Remarks
ES165N ES165N-A00 650
ES165N-100 ES165N-A10 650
ES165RN ES165RN-A00 450
ES200N ES200N-A00 650
ES200RN ES200RN-AQ00 450
ES200RN-120 ES200RN-A10 450 Added at Ver1.10
ES200TN ES200TN-AQ0 650 Added at Ver2.30
ES280N ES280N-A00 650 Added at Ver2.00
HP3 HP3-A00 300
HP3J HP3J-J0O 290 Added at Ver2.20
HP3L HP3L-A00 300
HP3XF HP3XF-A00 300 Added at Ver1.30
HP3XF HP3XF-B0O 300 Added at Ver1.30
HP5 HP5-A00 300 Added at Ver1.30
HP6 HP6-A00 450
HP6R HRG64R0O0 240 Added at Ver2.00
HP6R HP6-R10 240 Added at Ver2.00
HP6S HP6-A10 450 Added at Ver1.10
HP20 HP20-A00 505
HP20-6 HP20-A10 505
HP20 1P65 HP20-A20 505
HP20R HP20R-B2C 305 Added at Ver3.02
HP165 HP165-A00 650
IA20 IA20-A00 450 Added at Ver2.00
SIA2 SIA2-A00 314.5 Added at Ver3.60
SIA10 SIA10-A00 360 Added at Ver2.80
SIA20 SIA20-A00 410 Added at Ver2.80
SP800ON SP800N-A00 540
SSA2000 SSA3-A00 450 Added at Ver2.30
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

Robot Type

Model Name (Model File Name) Offset Value (mm) Remarks
SSA2000 SSA3-A10 450 Added at Ver2.70
Ceiling Mounted Type
SSF2000 SSF6-A00 450 Added at Ver2.60
SSF2000R SSF6R-A20 240 Added at Ver3.02
UP20MN UP20MN-A00 540
UP50N UP50N-A00 540
UPS50N UP50N-A51 540 Added at Ver2.70
UPSON UP50N-AA1 540 Added at Ver2.80
UP50N-80 UP50N-A10 540
UP50SN UP50N-A20 540
UPS50SN UP50N-A71 540 Added’at\Ver2.70
UP50N-35 UP50N-A30 540
UP50RN-35 UP50RN-A10 450 Added at Ver2.10
UP120EN-165 UP120EN-A10 525
UP130RN UP130RN-B00 600 Added at Ver3.00
UP130RLN UP130RN-A2A 600
UP130RLN UP130RN-A2B 600 Added at Ver2.60
UP130RLN-85 UP130RN-A4A 600 Added at Ver2.60
UP350N UP350N-A00 900
UP350N-200 UP350N-A10 900 Added at Ver1.20
UP350N-500 UP350N-A20 900
UP350N-600 UP350N-A30 900 Added at Ver1.10
UP400RN UP400RN-A00 1000
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

B NXC100
Model Name (Mo}zgrg}l;}ﬁ:me) Offset Value (mm) Remarks
HP3 HP3-A00 300 Added at Ver1.50
HP3L HP3L-A00 300 Added at Ver1.50
HP3XF HP3XF-AQ0 300 Added at Ver1.50
HP5 HP5-A00 300 Added at Ver1.50
MHJN MHJN-A00 240 Added at Ver3.60
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

B YASNAC XRC

Model Name

Robot Type
(Model File Name)

Offset Value (mm)

Remarks

CHL2400D-4700 CHL50D-A00 718 Added at Ver1.50
CHL2400D-3700 CHL50D-A10 718 Added at Ver1.50
CHL2400D-2700 CHL50D-A20 718 Added at Ver1.50
CR3X CR3-J00 300 Added at Ver2.60
CR20 CR20-A00 535
CR50 CR50-A00 540
CR130 CR130-A10 730 Added at Ver3.40
CR165 CR165-A20 730 Added at Ver3.40
CR165-100 CR165-A10 730 AddedZat Ver2.00
CR165-200 CR165-A30 730 Added at Ver1.50
CSL10 CSL10-A00 950
CSL10-460 CSL10-A10 840
CSL10-650 CSL10-A20 1030
CSL15 CSL15-A00 750
CSL15-1400 CSL15%A10 770
CSL15-1400 CSL15-A30 770
CSL15-1600 CSL15-A20 770
CSL15D CSL15D-A00 750
CSL15D CSL15D-B00 750
CSL15D-1400 CSL15D-A10 770
CSL15D-1400 CSL15D-B10 770
CSL15D-1400 CSL15D-B30 770
CSL15D-1600 CSL15D-B20 770
CSL600 CSL600-A00 730
CSL600D CSL600D-A00 730
CSL600D-1400 CSL600D-A10 840
CSL1200 CSL20-A00 790
CSL1200-1600 CSL20-A10 790
CSL1200-1800 CSL20-A20 790
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

Model Name

Robot Type
(Model File Name)

Offset Value (mm)

Remarks

CSL1200-2400 CSL20-A70 790 Added at Ver2.50
CSL1200D CSL20D-A00 790

CSL1200D CSL20D-B00 790

CSL1200D CSL20D-B30 790

CSL1200D-L CSL20D-A10 790

CSL1200D-L CSL20D-B10 790

CSL1200D-1800 CSL20D-B20 790

CSL1200D-1600 CSL20D-B40 790

CSL1200D-875 CSL20D-B55 790

CSL1200D-875 CSL20D-B61 790

CSL1200D-1200 CSL20D-B80 790

CSL1200D-2400 CSL20D-B90 790

CSL1300D-2440 CSL30D-A00 870 Added at Ver2.00
CSL1300SC-1800 CSL30SC-A10 900 Added at Ver2.00
CSL2200D-1800 CSL50D-A00 824

CSL2200D-2400 CSL50D-A10 824

CSL2200D-2650 CSL50D-A20 824

CSL2400D-1800 CSL80D-A00 950

CSL2400D-2400 CSL80D-A10 950

CSL2400D-1800 CSL80D-C00 950 Added at Ver1.20
CSL2400D-2400 CSL80D-C10 950 Added at Ver1.20
CSL2400S-1800 CSL80S-A00 950

CSL2400S-2400 CSL80S-A10 950

CSL2400S-2400 CSL80S-C10 950 Added at Ver1.30
CSL2500D-1800 CSL120D-A00 1059 Added at Ver2.10
CSL2500D-2400 CSL120D-A10 1050 Added at Ver1.20
CSL2500S-1800 CSL120S-A00 1059 Added at Ver2.10
CSP1500 CSP50-A00 804.5

CSP1500 CSP50-B00 804.5

CSP1500W CSP50-C00 822
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

Model Name

Robot Type
(Model File Name)

Offset Value (mm)

Remarks

DX1350 DX1350-A00 480
EA1400 EA1400-A00 450
EA1900 EA1900-A00 535
EP3000 EP3000-A0A 600
EP4000 EP4000-A01 740
EP4000 EP4000-A11 740
EP4000 EP4000-A21 740
EP4000 EP4000-B01 740
EP4000 EP4000-B11 740
EP4000 EP4000-B21 740
EP4000 EP4000-C01 740
EP4000 EP4000-C11 740
EP4000 EP4000-C21 740
ES165 ES165-J02 650
ES165 ES165-J12 650
ES165R ES165R-J02 450
ES200 ES200-902 650
ES200R ES200R-J02 450
PX800 PX800-A02 0
PX800 PX800-Floor 310
PX1450 PX1450-A20 600
PX1450 PX1450-A30 600
PX1750 PX1750-A50 600 Added at Ver2.00
PX1850 PX1850-A20 600
PX1850 PX1850-A30 600
PX2050 PX2050-A20 600
PX2050 PX2050-A30 600
PX2050 PX2050-A50 600 Added at Ver1.10
PX2750 PX2750-A30 600
PX2850 PX2850-A00 600
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

Model Name (Molzglblg;[lgﬁ):me) Offset Value (mm) Remarks
PX2850 PX2850-A10 600
PX2850 PX2850-A20 600
PX2850 PX2850-A50 600 Added at Ver1.10
PX2850 PX2850-A60 600 Added at Ver1.10
PX2850 PX2850-AA0 600
PX2900 PX2900-A00 750
PX2900 PX2900-A10 750
RS65-250 RS65-250 765
SK16X SK16-J00 585
SK16X-6 SK16-J10 585
SK16MX SK16M-J00 760
SK45X SK45-J00 760
SK45X-30 SK45-J10 760
SK300X SK300-J00 900
SK506X SK506-J00 0
SP70X SP70-J00 0
SP100X SP100-J00 880
SP100X-160 SP100-J10 880
SP100X-250 SP100-J20 880
SP100X-130 SP100-J30 880
SP400X SP400-A00 800
SP400X-500 SP400-A20 800
SP800 SP800-A00 540
SR200X-150 SR200-J20 600
SR200X-150 SR200-J40 600
SV3X SV3-J00 300
SV3X SV3-J20 300
SV035 SV035-J00 380
UP6 UP6-A00 450
UP6 UP6-A20 450
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

Model Name (Molzglbgitlt-er};\ﬂ):me) Offset Value (mm) Remarks
uUP6 UP6-A30 450
Backward-Arm Model
UP6BR UP6-R00 240
UP6RS UP6-R10 240
UP20 UP20-A00 535
UP20-6 UP20-A10 535
UP20-10 UP20-A70 535
UP20M UP20M-A00 540
UP50 UP50-A00 540
UP50S UP50-A60 540
UP50-35 UP50-A20 540
UP50-80 UP50-A30 540
UP120E UP120E-A00 525
UP120E-165 UP120E-A12 5256
UP130 UP130-A00 730
UP130R UP130R-A00 600
UP130RL UP130R-A20 600
UP130S UP130-A10 730
UP130T UP130-T00 773
UP165 UP165-A00 730
UP165-100 UP165-A30 730
UP165-100 UP165-A40 730
UP165R UP165R-A00 600
UP200 UP200-A00 730
UP200R UP200-R00 600
UP350 UP350-A00 900
UP350-200 UP350-A10 900
UP350-500 UP350-A20 900
UP400R UP400R-A00 1000
UP400R UP400R-A10 1000
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

Model Name (Molzglblgitlgs;\?:me) Offset Value (mm) Remarks
UrJ? UPJ3-A00 290
upJ? UPJ3-B00 290
290A/297
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

B YASNAC MRC
Model Name Robot Type Model File Name | Offset Value (mm) Remarks

CR45 CR45-C000 CR45-C00 760
K3 K3-C000 K3-C00 384
K5WG K5G-A01 K5WG 685
K5WG K5G-A01-B K5WG 685
K6 K6-A301 K6-A30 550
K6 K6-C000 K6-C00 550
K10 K10-C000 K10-C00 585
K10-6 K10-C010 K10-C10 585
K10M K10M-C000 K10M-C00 730
K30 K30-C000 K30-C00 730
K30 K30-C010 K30-C01 730
K60 K60-C000 K60-C00 720
K604 K604-C000 K604-C00 750
K60C K60C-A100 K60C-A10 720
K60T K60T-C100 K60T-C10 740
K100 K100<G000 K100-C00 830
K100-120 K400:D000 K100-D00 830
K1004 K1004-C000 K1004-C00 1050
K100C K100C-C100 K100C-C10 830
K100R K100R-C000 K100R-C00 550
K205 K205-C000 K205-C00 900
K506 K506-C000 K506-C00 570
K506 K506-C010 K506-C01 570
NY170L2 K300-C010 K300-CO01 900
NY3002 K300-C000 K300-C00 900
NY400S2 K300-C020 K300-C02 900
S604 S604-C000 S604-C00 0

S604 S604-D000 S604-D00 0

S604-30 S604-C010 S604-CO01 0
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

Model Name Robot Type Model File Name | Offset Value (mm) Remarks
S604-30 S604-D010 S604-D01 0
SK6 SK6-C000 SK6-C00 530
SK6 SK6-C020 SK6-C02 530
SK6R SK6R-C001 SK6R-C00 240
SK6R SK6R-C011 SK6R-CO01 240
SK16 SK16-C000 SK16-C00 585
SK16-6 SK16-C010 SK16-C01 585
SK16M SK16M-C000 SK16M-C00 760
SK45 SK45-C000 SK45-C00 760
SK45-30 SK45-C010 SK45-C01 760
SK45-80 SK45-D000 SK45-D00 760
SK120 SK120-C000 SK120-C00 850
SK120 SK120-C053 SK120-C05 850
SK120-75 SK120-C030 SK120-C03 850
SK120-80 SK120-E000 SK120-E00 850
SK120-150 SK120-D000 SK120-D00 850
SK506 SK506-C000 SK506-C00 0
SK506 SK506-C010 SK506-C01 0
SK604™ SK604-C000 SK604-C00 750
SP70 SP70-D000 SP70-D00 0
SP100 SP100-C000 SP100-C00 880
SP100-160 SP100-D000 SP100-D00 880
SR100 SR100-C000 SR100-C00 550
SR200-150 SR200-C110 SR200-C11 600
SV16 SV16-A000 SV16-A00 620
SV035 SV035-C000 SV035-C00 350
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

B YASNAC MRC I

Model Name Robot Type Model File Name | Offset Value (mm) Remarks
CR3 CR3-C000 CR3-C00 300
CR45 CR45-C000 CR45-C00 760
SK6 SK6-C000 SK6-C00 530
SK6 SK6-C020 SK6-C02 530
SK6R SK6R-C001 SK6R-C00 240
SK6R SK6R-C011 SK6R-C01 240
SK16 SK16-C000 SK16-C00 585
SK16-6 SK16-C010 SK16-C01 585
SK45 SK45-C000 SK45-C00 760
SK45-30 SK45-C010 SK45-C01 760
SP70 SP70-D000 SP70-D00 0
Sv3 SV3-C000 SV3-C00 300
SV035 SV035-C000 SV035-C00 350

B YASNAC ERC

(Molzglblc:):Ig };\‘l)aeme) Offset Value (mm) Remarks
K351 384
KSG 685
K5NG 685
K5WG 685
KBS 550
K10SH 585
K10MSB 730
K30SH 730
K30WSH 730
K60SH 720
K60COSH 720
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

(Mozglblgitk-ar yr\?aeme) Offset Value (mm) Remarks
K60CSH 720
K60TCS1 740
K100CSH 830
K100RSH 550
K100SN 1000
K120SH 830
K506NSH1 ") 570
S304SC 0
S304WSC 0
S604SC 0
S604WSC 0

*1  The robot will be displayed in a simplified jmage-(e.g. displayed without the parallel link,
etc.) compared to the actual robot. Howgever, there will be no problem in operating the

robot including teaching with MetoSIim EG.

*2  The models which are operated primarily with JRC can be simulated with XRC under
the following conditions:
-P-point maximums€nvelope.

The same P-point maximum envelope specified in the external dimension
diagram is applied. It can be used to examine the layout.

-Cyclestime.

Accuracy of any calculated cycle time is not assured.

-Jobs.

Created jobs can be used exclusively for XRC; they cannot be used for JRC.
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13.3 Reading the CAD Data with MotoSim EG

13.3 Reading the CAD Data with MotoSim EG

The CAD data must be converted into a form readable for MotoSim EG before starting the
reading operation. The following flowchart shows the data conversion operations required for
MotoSim EG.

Intermediate Commercial Intermediate
L ey CAD file CAD converter CAD file
CATIA VS5,
SolidWorks, | HSF
and other »| format
output-enabled
CAD data
Data formats
Other J|IGES, VRML,| | Commercial | | HSF
CAD data [ ™| DXF etc. ”|CAD converter | 2| 3¢format

K &R
The CAD converters "RolyTrans" and "Inovate" are not included with MotoSim EG.
@ Prepare such application software before the operation.
e PolyTrans; Okino Computer Graphics (http://www.okino.com)
Inovate® IRONCAD (http://www.ironcad.com)
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13.4 Frequently-Asked Questions

13.4 Frequently-Asked Questions

B When the driver has been installed with USB type key connected to
a personal computer

1. With the USB type key attached to a personal computer, delete the item registered as
"USB Token" in Device Manager.

2. Uninstall the driver (Sentinel System Driver 5.41.1(32-bit)) with "Add/Remove Pro-
grams".

3. Install the driver with key detached from personal computer.

B When the previous version key driver (Ver.PD-5.39.2) has been
installed after installing the key driver Ver.PD-5.41.1

Although it is rare, there may be some trouble in this case.
Uninstall the driver Ver.PD-5.39.2 (Sentinel System Driver) with "Add7-Remove Programs".

B When the software program does notsstart properly with D-SUB type
key
The driver of the hardware lock maysbe too old or does not exist.

Execute "\SentinelDriver\SSD544:1-32bit.EXE" in the installation CD-ROM. For the installation
procedure, refer to "\SentinelDrivertManual\us\Readme.pdf".

» =iV &
» Be_sUre to install the driver under Windows 2000/XP environment.
@ * When installing the driver under Windows 2000/XP environment, make sure to login in
L ] administrator mode in order to add files to system folder and input information in registry.

B How to perform a simulation with MotoSim EG using data of actual
robots

Refer to the " 4.5 Creating a Cell with Actual Robot Data " for details.

B  Cell file containing HSF files don't display properly

When cell file containing HSF model files, if the HSF format version is higher than the one cur-
rently supported by MotoSimEG, the HSF file may not display properly. In the case that a
newer MotoSIimEG version displays the cell properly, the newer MotoSimEG can save the cell
file in a previous MotoSImEG format. This will also save the HSF file into the corresponding
format version (Refer to section " 4.3.2 Save As " for details.) If the HSF file was generated
by a 3rd party software, look in the that software HSF export options to export the file in an
HSF format version corresponding to you current version of MotoSImEG.
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13.4 Frequently-Asked Questions

B MotoSIimEG - CadPack Cell file compatibility

Cell file created with MotoSIimEG can be used by MotoSIimEG-CadPack. Cell file created with
MotoSimEG-CadPack can also be used by MotoSimEG even if CAD data (IGES,SAT) was
imported into the cell. When saving the cell, the MotoSimEG-CadPack converts imported
CAD data into HSF files. Once that conversion is done, the regular MotoSImEG can open the
file without problems.

B  Graphic Driver Concerns

With MotoSim EG ver. 2.0 or later, some old version display adapters (graphic drivers) may
not properly generate memos and dimension lines. In those cases, it is necessary to upgrade
the version of the display driver. For Intel type adapter, verify that the version number is
6.14.10.4020 or later, otherwise please upgrade the display driver.

Version Verification Procedure

The following example is for a IntelR Graphics Controller on a Windows 2000 operating sys-
tems.
1. With the mouse right click on the desktop and select "Properties! fram'the popup menu
to display the Desktop Properties dialog.

Display Properties 4.—‘-’_ ﬂﬂ
Background | Screen Saverl Appea@ﬁv‘ b LF}fectsl Sethngz |
ne’ "’

Select a backaground picture or HTML document as Wallpaper:

[%] iHone) ] il Browse.. |

%’ Blue Lace 16
@ Boiling Point Ficture Mizplay;
@ Chateau m
%’ Coffee Bean

@FallMemuries ﬂ Batter... |
0k I Cancel | Apply |
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13.4 Frequently-Asked Questions

2. Select the "Display" tab.

Display Properties ﬂﬂ

Backgruundl Screen Saverl ﬂ.ppearancel Wwieh I Effects Settings I

Digplay:
Plug and Play Monitor on Intel[R] 82845661 Graphics Controller

LColors Screen area
True Calao | Lezss —— M are

3. Click on the "Advanced" buttonte display the graphic driver property dialog.

Plug and Play Moniter and Intel{R) 82845G/GL iz 21|
A .'.4 4
Ao‘lx@gement | @ Intel® Graphics Technology I
,“y yf | Adapter I k aritar | Troubleshaating
\ — Digplay

Font Size:

Mormal zize [96 dpi)

— Compatibility
Some programs operate improperly i pou do not restart your compter
after you change display sethings.

After | change display settings:

™ Restart the computer before applying the new display settings.
& Apply the new display settings without restarting,

™ &gk me before applying the new display settings.

0k, I Cancel Lpply
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13.4 Frequently-Asked Questions

4. Select the "IntelR Graphics Technology’ntab.

Plug and Play Monitor and Intel{R) 82845G/G 2=

General I Adapter | b onitor | Troublezhooting |
Color Management @ Intel® Graphice Technology

=

Intel[R] 828456 /GL Graphic: Contraller
B.13.01.3084

Wigit Intel's Corporate 'wieh Site

http: /v, intel com
Download the Latest Intel Software and Drivers

httoe A/ zupport intel. comydzupport/go/downloads

Access the Latest Support Help and Information

http: /4 support. intel, com,

Graphicz Properties... |

Intelta Graphics Technology

W b o/ EE—
nel | Lppl

e
[

W
i

5. Verify the version. (The versionis6:43:01.3084. An upgrade is necessary.)

Version Upgrade Procedure

Download the necessary filé (i‘e. Win2K_XP1410.exe) from the download site and execute it.

(In this example, theshttp://support.intel.com/support/go/downloads site was used.)

TiSEEE)87QQ: 2823408167
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13.4 Frequently-Asked Questions

B Compatibility Concerns for MotoSim EG ver. 2.0 or later: Cell Com-
patibility
When opening a cell saved in MotoSim EG ver. 2.0 or later with MotoSim EG ver. 1.X, memos

and dimension lines will not display properly. (Except for memos and dimension lines, other
entities are displayed normally).

Example of a cell created in MotoSim EG ver. 2.0 and opened in ver. 1.5

i MotoSimEG - [v200.cel] =101 x|
F 7B REE BEO OHND EMEE LM WD BE-LD | BES ETW UMW AT

181
O|S(=| 2] me|n| m«)r| =582 =@ fl&l@l‘ﬁ%l@léllﬂbl@l@l [ I
[HP6-A10-MDL = ﬁlIE!|| A T ﬁ”

3

. 1.X and then opened with MotoSim EG ver. 2.0 or later will

d|E3$|ons arrows properly.

Example ovs created in MotoSim EG ver. 1.5 and opened in ver. 2.0

A cell saved with Moto
display the memQ,

& MotoSimEG - [v150.call =101 x|
F 7E) REE BED MR BIMEE LM r-uD BE-D BEG RTW MUEIW A

=18 %]
D[ (B 2| 1w [n] w|«|n| =)= 8|2 o|@F ¢@&l9] [F el oo s [
[HP6-A10-MDL =] m||ﬂ|| o |@ || aal EI || | ﬂl ﬁ”

-

Lo of

iz RN
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13.4 Frequently-Asked Questions

‘@: Depending on the type of display adapter used, the arrow may not display in red.
>

B Compatibility Concerns for MotoSim EG ver. 2.0 or later: File Export
Compatibility

The "hsf" and "hmf" files generated with the "File Output (hsf, hmf, html)" by MotoSim EG ver.

1.X are in version v11.00. The "hsf" and "hmf" files generated by MotoSim EG ver. 2.0 or later

are in version v13.00.

In the case that the resulting exported "html" doesn't display normally, establish an internet
connection and open the "html" file again.

B Compatibility Concerns for MotoSim EG ver. 2.5 or later: Cell Com-

patibility /\
&

ver. 2.3 or ear-

mos and dimension

When opening a cell saved in MotoSim EG ver. 2.5 or later with M
lier, memos and dimension lines will not display properly. (E%

lines, other entities are displayed normally). ?_
L)
%’@3 d
7

7~

Example of a cell created in MotoSim E

opened in ver. 2.3

i MotoSimEG — [¥250.cell
ﬂ File Edit Screen  PBobot  Dewi ade -‘ DisplayTool  Settine  RemoteMonitor  Wiew  Window
é - -8 x

m || ek B8 (@] ¢]d/g] [¢ el

§

Help

Dle(dl - |

9

. 5
L7 C

A cell saved with MotoSim EG ver. 2.3 or earlier and then opened with MotoSim EG ver. 2.5 or
later can not display the background parts of the memo and dimensions arrows. But the
memo and dimensions arrows can be modified by right mouse button operation (delete / edit) .
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13.4 Frequently-Asked Questions

Example of a cell created in MotoSim EG ver. 2.3 and opened in ver. 2.5

i MotoSimEG — [¥230.cell =13
File  Edit Screen  Bobot Device Model Tool DisplayTool Setting  RemoteMonitor  Wiew  Window
Help - 8 x

| Dfes(&] || o o ||| rlwlo] ]« =lsislEs) @) me o
| [pe-on =1 Blel=l]| ololnlbael tal2l]] wlall @|@||J1
(0]

B Compatibility Concerns for MotoS' . 2.5 or later: File Export
Compatibility

The "hsf" and "hmf" files generated Output (hsf, hmf, html)" by MotoSim EG ver.

2.3 or earlier are in Hoops versi v11.00. The "hsf" and "hmf" files generated by

MotoSim EG ver. 2.5 or Ia oops version v15.00.

If the resulting export esn't display properly, establish an internet connection and

open the "html" frlq e latest driver should automatically be downloaded).

\;.
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13.5 TransJob Function

13.5 TransJob Function

TransJob is a software utility to transfer Motoman's robot JOB between manipulators.

For example this software can be used to transfer JOBs when an old manipulator is replace
by a newer model or when production need to be transferred from one manipulator to another.

The JOB format normally defines the manipulator position by registering the position of each
motor in encoder pulses. Motors and geometry being different between manipulators, the
JOBs cannot be transferred directly between them. Even when robots are identical, if the
location of the work piece relative to the robot is different, the use of TransJob can help com-

pensate for the difference.
B Main Dialog Operation

;‘_'zTransJuh

Robot Job Transfer Software.

— Select Robot Folders
A1 Folder [Source):
[TransterTestiskeCo0_ | -

— Shift Amount for the ROBOT reference
e 0.000rmm "

Rx  0.000deg H_m

Fleaze zelect fol

2 to enable thiz gection.

e
R2 Folder [Destinati Reference:
Tranzferf &t F . | IFH:IBEIT v|
o Oin R ©
IAN
C4
-B0.000 rirn
Fz  0.000deg Set Shift

N Q/”
— Postur I'!lir‘ t
Fir i re:  Same az R

Set Posture

OtherPoint: Pozture: A2 Prev. Step: Min B Move
— Conwert
R Iata"\TransferTest'\SKE-EDD Rz |atasTransferT esthHPE-A00 Cormvert
FLIPTWST.JBI DEFAULT.JEI
PvaR-REC.EI FLIPT®ST.JEI Use
FaR B FAR-REC.JBI [T &dvanced
|[REFF.JE FaR.JBI tode
:5|MPLE LIBI REFP.JBI
SIMPLE.JBI

Clogze |

= TransJob function,refer to "TransJob Operation Manual_US.pdf" of the folder that installs
MotoSim EG (default: \ProgramFiles\MOTOMAN\MotoSimEG\).
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MotoSim EG
OPERATION MANUAL

FOR WINDOWS
HEAD OFFICE
2-1 Kurosakishiroishi, Yahatanishi-ku, Kitakyusyu 806-0004 Japan
Phone +81-93-645-7745 Fax +81-93-645-7746

YASKAWA America Inc. MOTOMAN Robotics Division
805 Liberty Lane, West Carrollton, OH 45449, U.S.A.

Phone +1-937-847-6200 Fax +1-937-847-6277
YASKAWA Nordic AB

Verkstadsgatan 2, PO Box 504, SE-385 25 Torsas, Sweden
Phone +46-480-417-800 Fax +46-486-414-10

YASKAWA Europe GmbH Robotics Div.
Kammerfeldstr. 1, 80591 Allershausen, Germany
Phone +49-8166-90-0 Fax +49-8166-90-103

YASKAWA Electric Korea Co., Ltd.
9F, KYOBO Securities Bldg.,26-4, Yeoido-Dong Yeoungeungpo-ku, Seoul, KOREA
Phone +82-2-784-7844 Fax +82-2-784-8495

YASKAWA Electric (Singapore) PTE Ltd.
151 Lorong Chuan, #04-02A, New Tech Park, Singapore 556741
Phone +65-6282-3003 Fax +65-6289-3003

YASKAWA Electric (Thailand) Co., Ltd.
252/246, 4th Floor. Muang Thai-Phatra Office Tower |l Rachadaphisek‘Road, Huaykwang Bangkok 10320, Thailand
Phone +66-2-693-2200 Fax +66-2-693-4200

Shougang MOTOMAN Robot Co. Ltd.
No.7,Yongchang-North Road, Beijing E&T DevelopmentArea, China 100176
Phone +86-10-6788-0548 Fax-+86-10-6788-0548-813

YASKAWA ELECTRIC (SHANGHAR CO.; Ltd.
No.18Xizang Zhong Road,#17F,Harbour Ring Plaza, Shanghai 200001, CHAINA
Phone +86-21-5385-0655 Fax +86-21-5385-2770

YASKAWA Robetics Indiasctd.
#426, Udyog,Vihar, Phase-IV, Gurgaon, Haryana, India
Phone +91-124475-8500 Fax +91-124-414-8016

Specifications are subject to change without notice
for ongoing product modifications and improvements.

YASKAWA ELECTRIC CORPORATION

7 YAS KAWA © Printed in Japan December 2005 05-12
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