YASKAWA

MotoSim EG
OPERATION MANUAL

FOR WINDOWS

Upon receipt of the product and prior to initial operation, read this manual thoroughly, and retain for
future reference.

4

YASKAWA 11297



€ vanDATORY

 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

e 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.

e 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, the manual number will also be revised.

e If your copy of the manual is 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 | NG could result in death or serious injury to personnel.

Indicates a potentially hazardous situation which, if not avoided,

A CAUT|ON could result in minor or moderate injury to personnel and dam-

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

Always be sure to follow explicitly the items listed under this
€ vAnDATORY [ peity

® PROH|B|TED Must never be performed.

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

@: To ensure safe and efficient operation at all times, be sure to follow all instructions, even if
not designated as “CAUTION” and “WARNING".
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Notation for Menus and Buttons
Descriptions of the programming pendant, buttons, and displays are shown as follows:

ltem 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 ¢ « «
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.)

means the follow-

Registered Trademark

In this manual, names of companies, corporations, or products are trademarks, registered
trademarks, or bland names for each 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 required:

0S Microsoft Windows 2000/XP "1
Memory 128 MB or more
Hardware Disk 200 MB or more

Supported by MS-Windows

Monitor (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.

1.3 Hardware Key

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

Two types of hardware keys are available:

* USB type.
» D-sub type.
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1.3 Hardware Key

Refer to the following connecting methods for each key type:

1.3.1 Connecting USB Type Key

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>

@ Be sure to install the driver with the key detached from the personal computer.

Execute "\SentinelDrive'\SSD5411-32bit. EXE" of the installation CD-ROM.
Refer to "\SentinelDriver\Manual\us\Readme.pdf" for the installation procedure.

* When installing the driver under Windows 2000/XP environment, be sure to login in
2  administrator mode in order to add files to system folder and input information in registry.
e « 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.

1.3.2 Connecting D-Sub Type Key

Connect the key to the printer port ( [ Y ).

<Installation of driver>
Execute "\SentinelDriver\SSD5411-32bit. EXE" of the installation CD-ROM.
Refer to "\SentinelDriver\Manual\us\Readme.pdf" for the installation procedure.

* Be sure to install the driver under Windows 2000/XP environment.
@ » When installing the driver under Windows 2000/XP environment, be sure to login in
e administrator mode in order to add files to system folder and input information in registry.

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.

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 under the {MotoSim EG}
folder that appears by clicking the [Start] button in the task bar and selecting {Program}
and then {Motoman}.

7. Connect the hardware key to the printer port.

For details, refer to " 1.3 Hardware Key " in this chapter.

1.5 Definition of Terms

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

Cell (*.cel) 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.

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

Model file (*.mdl) recorded

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

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
Parent model 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

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

— Stores model files of floor, tool or
\i’ MODELS workpiece, etc.
— Stores parameters, tool data, jobs for
\i’ HP6 robot.
— @ TEST.CEL -<«+— Cellfile.
. I Stores parameters and conveyor model
\i’ DEVICE - files required to operate conveyor.
— \i’ EXAMPLE - Stores sample cell files.
\i’ B Stores basic model files such as BOX
MODELS - and PIPE models of parts.
_ Stores files related to robot model by
— ROBOTS - controller types.
Stores parameters, files by robot
——— B .
\i’ NX100 model series related to the NX100.
_ \i’ XRC Stores parameters, files by robot
B T — .
model series related to the XRC.
I \i’ MRC Stores parameters, files by robot
- | .
model series related to the MRC.
— Stores parameters, files by robot
-t .
\i’ MRC2 model series related to the MRC2.
— \i’ ERC Stores parameters, files by robot
model series related to the ERC.
_ \i’ Stores robot model files of robots in
- .
COLOR different colors.
I _ 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 "HP6".
The model files other than the robot model files are stored in the folder "TEST\MODELS".
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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} -
{MotoSim EG} - {MotoSim EG} to run MotoSim EG.

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

a2 MotaSimEG =18(x]
Eile Wiew Help

.ZZiEel Project.. _— I’ | qu iﬁl || @l |.:l:| f [E’J IEI W&L‘
Brint Setup.. \ ||ﬂ|Aa| EI ||| ﬂl

Select here.
1 Arc_Samp_N¥_haf.cel

2 frc_Samp.cel

2 C¥Program Files¥. ¥Ex scel
4 Spot_wk.cel

5 C¥Program Files¥. ¥EX 52cel
6 C¥Program Files¥. ¥5T1-1.cel
7 PaintDemoZ cel

8 Ex_HvZcel

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

Exit

3. When the New Cel dialog box appears, enter any cell name: a folder where cells,
parameter data, model data, job data, etc. are stored can also be set. (The new folder
name is the same as the cell name.) In this example, the "CelTest" cell is created in
the "CELLS" folder in the "MotoSimEg\Cells" folder.

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

Logk in: | = Cells - « ® et B

File narme; || Open I
Filez af tope: IEEI 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...}.

zr‘.ﬂ-:-h:-E-im EG - [Arc_Samp_Nxesl] =10l
Fd File Edit Screen Bobot  Device Model Tool DisplayTool Setting  Wiew indow Help = x|

Dl|g 2] o T (55 || ol ] )] [ 2] [o]|o ] e o)

|HPG Bantiiallzr Ml &|@|m]sa| aa| @@ E| ﬁ”
PlayBack 4
Data Setting > Select here. El
Trace 3
Beach Wiem 3
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.

open 21|
Look in: | ‘=3 HPE-400-MDL x|« = ek E-
ID2008-C0; L osane-60 s aLL e
D250B-40 [C152508-A0
D250E-B0 (1 55008-40 \\ B .
DS00B-A0 (1 T20008-40 _Ve”fy this file is
DS00B-AL (1 T50008-40 in the folder.
DS00B-46 (1 T5000B-41
File name: Iall_prm DOpen I
Files of tope: |N><1 00 Parameter(*. prm) j Cancel |/
o

Specifying the parameter file displays the “Install Robot” dialog box as shown below.
Enter any robot 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: |0:¥Program FiIes¥M0tomanw¥ Enter the rObOt name.

Robot
Robat Name:IHPﬁ-P.DD—MDL *

File Marme:

Maodel..

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

|O:¥Program Files¥Motoman¥MotoSimEGECe ls¥test¥HPS ‘

Cancel _|
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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.

However, as shown in the following figure, the robot may be displayed as if it is sank in
the floor. This is because the offset value of the robot operational origin and the floor

center coordinate has been set to 0O (initial value). In this case, correct the robot posi-
tion by following steps 8 and 9, or copy the actual robot parameter with correct offset

values to the robot model storing folder (for example here, "CelTest\Hp6" folder).
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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.

i Cad Tree warld

File  Edit Attribute

=] |0 =] Ciese |

=% HPE-A00rm
- HPE-A00_link
=% HPE-A00_link2
=% HPE-A00_link3
=% HPE-ADD_linkd
& HPE-AO0_LK4_LABEL
=% HPE-A00_linkS
2. B HPA= AN link 6

[

9. Inthe Position dialog box below, the robot model can be moved to any arbitrary place.
In the case of HP6, the height from the floor to the robot operational origin is 450 mm,

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

fors

The height from the floor to the robot operational origin (here the height is 450 mm) can be
obtained by measuring the distance between the floor and the robot bottom by clicking the

button or selecting {Distance} in the {DisplayTool} menu. Referto " 5.3 Viewpoint

Operation Tools " for the details of measuring tools, and " 13.2 List of Manipulator Models
and Offset Values Supported by MotoSim EG " for each robot offset values.

Position HPE-A00-MDL x|
Himm3 Yimma Zimmi}

WEMDD Elpan.nnu EI oK

Distance between floor
and robot bottom face.

Racidee? Ry idee? Rzidee) Cancel

jooo HIUDU 'ZI Jn.oo 'ZI matrx_|

Step

Clperatian Teacher
[10 =] | |pbsolute x| | | Go| [T Pose
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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.

.

Set model size 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 ]
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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
e
400
Workpiece Stand Model
‘ 500
I
P
= 200
200
R
IT Units: mm

Workpiece Model

2. Click on button 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.

1 Cad Tree world 5'

File Edit Attribute

Pos_|[See =] |00 = _Cese |

HP&-AO0
- % HPG-A00rm

=% HPE-A00_link1

=% HPE-A00_link?
- "§ HPE-A00_link3
=% HPE-A0D_linkd
B- HPE-AD0_LKS_LABEL

8 HPB-A00_ Y- mark2
L 8 HPA-ADD MOTOMANZ =l

Click this button. | —]

@: 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.

241297



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

|

MName |DF'|]]

File Hame

||

[~ Dummy Model

Cancel |

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

2

F:\Program Files\MotomaniMotoSimEs|Cells) TesthmodelsiDal, mdl

Create Mew File

Cancel |

x|

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

"DAI" is added he

; Eile  Edit Attribute
€] Taaa\ s [Gee o N | =
Id -
DAL
HFE-A00
- HPE-A00rm
-9 HPE-AD_link1
2§ HPE-A00_link2
=% HPE-A00_link3
B HPE-A00_link4
=% HPE-A00_LK4_LABEL
L HPE-AD Y-mark? i

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

and click [Add].

Add Partz
’7 tii - Add I

Edit |

Click this

button.

Delete

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.

Height (H) {mm)

fon [

Zimm}

o0 E
Rzldeg)

0.0

S

B Edit
Wit e m Depth{DMmm?

2000 E [6o00 3
Himmd Yimm)

|EI.EI E ID-D ﬂ
Raxides) Ryridee)

|D.D E ||:|.|:| 3

’rTeacher

[[ G| i Fos

i

Color .. |
K

0

Cancel

ors

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 directly. The incremental values of
the spin box can be changed from 0.1 to 100 in the incremental value list box. Select
desired colors, and check if the stand is displayed properly.
When satisfied, click the [OK] button to 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.

The workpiece stand model is located at the center of the floor under the current condi-

tions: therefore, click the [Pos] button in the Cad Tree to display the position dialog box,

and input 1000 for X, O for Y and 300 for Z to modify the model location.

i Gad Tree world
File Edit Attribute
Add' Pos ||See = e

Close

rld

DAL
HP&-A00
. E-'§ HPE-AD0rm
: =% HPE-A00_link1
=% HPE-AD_link2
B9 HPA-A00_link3
=% HPA-A00_linkd
=% HPE-AOD_LK4 L ABEL
L HPE-ADD Y-mark?

Pozition DAL

x|

Himm)

F’,[G:Ieg)

Ymm)

Zimm

N IWE [o:000

Ry {dee?

H [300000

Rzides)

1 ok

Cancel

jo00

Step

H jooo

EI jo.oo

|1u

Cperation Teacher
=] | |Absolute x| | | Go| [ Pase

H matriz I
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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.

+Gad Tree DAL x|

File  Edit Attribute

.\'-\ddl Pos |[See =l o j Close_|
E.

PE-A00

§ HPE-ADD rm
E|§ gﬁgsﬁmigﬁ_ o Add Model Dialog x|
E- —A00_linl
-G HPE-ADD_link3 ~~p  Mame [WORC

2% HP6-ADD_linkd FleNane——————— el |
- HP6-A0_LK4_LABEL (_II
& HPE-AO0 Y-mark2 =l ™ Dummy Madel

i Cad Tree world x|
File  Edit  Attribute

Add I Pos ”See vl

. B HPE-A00rm
: =% HPE-A00_link1
=% HPE-ADD link2
=% HPA-AD_link3
=% HPE-ADD_link4
- HPB-A00 LK4 LABEL hd

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

Witidth O (e m) Depth {00 mm Height (H}  mm}
[rono E [100.0 E [Tono E
Himm) i) Zimm
o) E [00 E [00 E
Fcldea) Ry ideg) Rzideg)

B e b [
Step m Calat... I

IrTeacher

&I I~ POSE Cancel

Hi

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
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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 O for X, O for Y, and 315 for Z to display
WORK model on top of DAI model.

13.

14.

Place WORK
model on top of
DAI 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 operation 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
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2.3 Creation of Models

15.

16.

17.

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.

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.

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 M hefcel]

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

D@ 2| 1 &oF | s8] 2l@E]E 2l@[9])
IHPﬁ_th Contraller 3 (ﬁl@lfﬁlﬂﬂl ﬂl ﬁl@lﬁl _| _|

FlawBack 3
Data Setting Tool Data...
Trace ¥  Tool Property..

Beach Wiewm *

Cube Area View » Set User Frame..

Calculate 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 coordinate value. In this example, the values should be set
as follows since the tool end curves by “Ry = -35” relative to the flange axis.

Select the tool number

< Cyrrent TOOL
to be edited.

o Tookn  w] stepfi0 7] ox
: - | ance
kfoon = mufoon & ance

v [0000 —"Hy|3suan j’ sopy |

z |395.UDD Rz [0.000 _I

A

More »» |

/
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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 /* Part A

Create a tool model file in
Cad Tree. Part B

P
4

Add parts in the file data
editing dialog box.

Set parts size and layout in
BOX Edit dialog box. Part C j

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

N

Part D j
ST
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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.

1 Gad Tree HPG flange

Select "HP6_flange"

Eile  Edit ~ Attribute and click on [Add].
Add | Pos |[See o N | =
=% HPE links =]
B HPE_LK4_LABEL
E-% HPB_link5
E-'§ HPE_links
B8 e e

=, MOTOWELD S350
& SAKUS
Facd

coAKLIE

=
i Gad Tree world x|
File Edit Attribute
Add | Pos |[eee o | =
=% HP6_link5 |
=% HPg Jinks

HPG _flanee

i I ialog 5'
Name ITOOL 0K
Tﬁame— Cancel

(

I~ Dummy Model

& SAKUG

If the parent model is not set correctly, change the parent model by selecting
{Attribute} - {Parent Change} as shown in the following figure.

Select the parent model
in this dialog box.

i Gad Tree TOOL |
File Edit | Attribute - =
st | _ro VT, ([ | _cone | o v | D] o |
=~ Parent Move i HPE_v-mark1 d
Edit File Data i_link5 | HPE_MOTOMANT
Layout | HPE_linke (=1 HPE_link5
ChaneeFilePath s HP6_flanee = HPE_link6
Property... =3 H:Fﬁjlange J
R HPF6_top : IICP)SIECD
5, MOTOWELD 5350 .. MOTCWELD_S350 )
: g SAKUG L BAKUG
R BAKUS =l L BAKUS ]
LS v
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2.3 Creation of Models

170

« 150
. 70
A X
80 J/
z
y
20T
y
145
35°
X
Y

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

Units: mm

Double-click "TOOL" in the Cad Tree to display the file data editing dialog box, and add
parts in the file data editing dialog box.
The tool model is 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
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2.3 Creation of Models

« 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
e 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 —————————————
“OYLINDEF{ v| _ Add |
>
B ———— |
58§ Edit —>
CYLINDER. Oelete
we Org
ClipBoard.. ‘\‘

4. When the parts are all added, check the tool model on the screen, then click on the

[Close] button to exit the file data editing dialog box.

5. 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



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.

1 Gad Tree TOOL 1' iGad Tree TOOL 1'
File  Edit  Attribute File  Edit Attribute
= = =
P.DDl POS ||See [ N j CLOSE aDD | Pos |§eeml J. ][0 = close
==
=% HPE_link2 - -]
E-'§ HPE_link3 \ran
5§ HPE_linkd /v
-5 HP6_LK4_LABEL -
=% HP6_link5 o
=% HPE_link6

1. Select "HP6_tcp" 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
{Tﬁame Cancel |

[~ Dummy Maodel
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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|
Lock n: | ‘=3 Models = = & e E-
|_1Tarch Saratoga, hsf ¥re_TypeB_Max.hsf
Ball.hsf Torch.hsf wre_TwpeB_Min.hsf
Leafappl,hsf TCR: tandard, hsf
MakomnanLabel hsf Unioni, hsl . o
MOTOWELD, 5350.hsf 8] re_Typea, e hsf | O€/€CL this file.
frc3. hsf wre_Typed_Min,hsf
/— |Select this file type. |
| | |

/
File: name: Open
Files of type: | (Rl e = = A C

)

Mame |TOO L2 / ‘

.
Filz Mame
_I |O:¥F‘rogram Files¥Motaman¥ M
[ Dummy Model -

-

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
e 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 teach later.
« 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.

[v OLP &ctive

Select "OLP Pick". |
Jad |

— Move Mode

v Puosition [lze Face:
[~ Drientation | & Homsl
[T Z-duis " Beverse

— Pick Mode

[ Free [~ Center
v Wertex [~ Edge

— Pick Object

[™ Floor

v todels ¥ Frames
[ Lines [™ Paints

— Dperation Dbject
Select "Teacher".l —-i‘ Fiobot TCP

" CurModel
Mare => | Cloze I

2. Set the Teacher to the welding start position of Step 3: click the welding start position

with [OLP Pick] checked.

N

Click here.
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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
[BOX =] Add

B
CYLINDER  — =
GONEZ Edit
FIEES g Delete
CLBE &7
Mave Org
ClipBoard...

Frame Edit

Pagitionfmm,deg)

¥ ¥ z
oo E [0 E oo E

Rx R Rz
[ag E [on E Joo E

Step I‘I 0 vl

Teacher

Gato | [~ Pose

[~ Swn

Ihzert

_Tnsert_|
Delete |
_Gobor._|

Calar...

Gancel

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

Frame Edit
Indesx

Position{mm,deg?

Inzert

1 P X Z
[125 E [-2500 E [150 E

Delete

Color...

R Ry Rz
[1800 E [450 E 00 E

Step [10 - [
=

Teacher
Goto | @ Pose: oK
Svh
IS Cancel

il fe

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
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2.4 Setting of Target Points (AXIS6 Model)

angle modification is not necessary here.

)
Click here.

—

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

Ihde:x Position{mm,deeg)

I % ¥ z
[125 E [2500 E [150 E

R Ry Rz
[180.0 E [450 E 00 E

[T Sw¥n

Teacher ————
Step I-“:I j' |7 Gioto ||7 Foze

[~

Cancel |

8. When AXIS6 is set, click on [OK] to complete the setting.
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2.5 Teaching

2.5 Teaching

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

Start

v

Select a job.

v

Stepl: Set in the standby
position.

v

Step2: Determine the welding
approach posture.

.

Step 3: Move to 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.

.

Step 6: Return to the standby
position.

v

Verify each step.

v

End
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2.5 Teaching

25.1

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].

SelectiHP6-AO0)

|O.¥ Frogram Files¥Motoman¥MotoSim

|Gu.de\ JBL CrlG: |R1 =] Import | Gopy. | ! | Delete |

EG¥Cells¥test¥HPG-ADD

| Enter a new job name. |

2.5.2

1. Click on the button to display the programming pendant dialog box.

i GUIDE.JBD R x|
Link ¢ [T,  Fast
Rect (| END = Med
Tool  Slow
Uzer & Syno
[ = v Mpl
Ext
]

Maove. |MOWJ WI=073

Teaching the Standby Position

QLP |F‘|:usiti|:|n Long
Raobot: IHF‘E-F'.EIEI TI

[l
~ v
= [z

Snng
annLe
Gann

i i
Del  Add

r-
i faf

Enter

Cancel I

-
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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 position level from combo boxes and click on [OK]
to determine the settings. Here, the motion type and speed are set to MOVJ (link) and

100%, respectively.

: (GUIDE.JED R X
Link = o N  Fst
Rect (|END * Med
Toal = Slow
Uzer | Sync

hd v Mpl

Ext
]

o w073
OIjF‘kl\fwionl Lane | Close I
Rohot: |HP6\¢\ =l

& (o>~ [N
SN0 [SLATN Y
T Y C Y Y

= & e
Del  Add tod

Enter

Select MOVJ.
Set to 100%.
x

X

\ Mo

j Im j INone
I‘JJ vI [ Allow Modif.

Gancel |

=l
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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).

+ (GUIDE.JBD Ri x|
Link & [HOP ] Step 1

= MO CON00 Y =100.00 ™ Med
Tool ¢ [END ¢ Slow
User e
I j' v Mpl
Ext
o]

e

Mowe.. |MOWJ WJ=10000
COLP | Positionl Long | Cloze |
Robot:  |HPE-hsf =l

" " & EE|S+ F- Eﬂm
Select "Add". —\_ Gh: & Dl

}—\@m ™ L]

o el
Enter
Del  Add Mod

2.5.3 Determining the Welding Approach Posture

Use the spin button [ to posture the robot so that 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 around here.

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).

Too| ¢[MOV] G000 Y 1=100.00

MO GOODZ W J=25.00

_ Sz
| [Se3

1 —
Mowve.. |MOUJ WJ=25.00

o) I PUSitiDnI Long | Glose I

MOVJ | 7 rabor [FPe-hst =

25% > G ~ G~
v [+ G

L 5 3
nter
Del  Add Mad
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2.5 Teaching

2.5.5  Teaching the Welding End Position

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

Click around here.

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

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

+ (GUIDE.JED R x|

Link  {=[HOF " Fast
Rect ¢|MOWJ GOOOD VU=10000 (& Med
Tool (~|MOVJ COOD VU=10000 L

.| G002 V.J=2500 Slow

User ¢ qr o]

Ext

| | Step 4
oy T [Stepd]

Mowve.. |MOVL W=9300
;&P | Positionl Lore IOIose |

Rabat:  [HPf-hsf =l

MOVL
93 mm/s = [D]s R [D]*

- GLe 5 G

e e
Enter
Del  Add Mod
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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).

MOVL
50%

+{GUID

JE.JED R |

Link ¢
Rect

Toal
User

NOF " Fast

MOV CO0OD %.J=10000 ¢+ e

MY GOO0T %J=10000

MOV CO002 V=250 © Slow
20 ¥ Svnc

¥ Mpl

Move,, |MOVJ w.J=5000

| FUSitiUnI Lone I Gloze |

Robot:  [HP6-haf =l

/

> GLds ~ GBI~
- [l & []e
U- L ]w ™ LT

o = “
Ent
Del  Add Mod

- [Sp5)
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2.5 Teaching

2.5.7 Returning to the Standby Position

1. To move the robot to the same position as Step 1, check the step synchronization
[Sync] check box in the programming pendant dialog box, then point the cursor to the
instruction of Step 1 in the job display section.

+ (GUIDE.JBD Ri |
= Fast
= Med
= Slow
¥ Sync
¥ Mpl

Select Step 1 and
move the robot to

Vv, MOV VoGO0 the standby position.

oOLP | Position| Lone [ Glose |
Robot:  [HP6-hat =l

> Gl ~ G
- G e e
v (v ™

i o 8
Del  Add Mad

2. Clear the check box for the step synchronization [Sync], and point the cursor to Step 5.

+(DEFAULT.JBD R +{DEFAULT.JED Ri

Link  {[FOF
Rect (¢ |CALL JOBINIT
Teol (~|MOVJ G000 VJ=100.00
MOV, CODDT /.J=10000
Yser Cliov.) C0002 .J=10000
. 125

B
MOVJ CDDD1 3J=100.00
User 1 mov] Go002 vo=100.00
I vl MOV CO003 W =1250 P
GALL JOB:ARG ON
Ext (I MCWL GOOD4 V=930 PL=t
GALL JOB: PuRO OFF
7 MOW.J 0005 WJ=500
: | MOV ODDDE =100 DD

MCILE LA L =100 00

| Remove this check.| -

1ﬂﬂ i

Clicking Step 5 does
Move. [MOVIVIDTE | not move the robot.

OLp I Positionl Loreg | Cloze I OLP | Positionl T ) |
Robat:  [HPE-hsf =l Robot:  [HPf-hst =l
o GLl el o Gl AR
¥ L] Rl ]R = [D0v AR
> [LJe Pl o [ Fe e
o o o Enter o o o Enter
Del  Add  Mod Del  Add Mod

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

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

2.5.8

+ (GUIDE.JED Ri

Link [

OF
Fect | MOV CODOD V=100.00

e~ MOV COO0T VJ=100.00
MOV GO00Z WJ=26.00
User movL GO003 V=931
MO CO004 WJ=50.00
MO CO005 W.J=100.00

Ext C[EMD

I —

x|
" Fast
@« Med
" Slow
¥ Swnc
¥ Hpl

o)

Maove.. |MOWJ WJ=100.00
F |FUSitiUn| Long Iml

MOVJ
100%

S

Robot  [HP-hst =l

* Gl
= [

e[l e
annLe
R[] e

e =
Del  Add

»
Mod

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 box instruction display section to verify the movement

of the robot Step by Step.

+ (GUIDE.JBD R

HOP  Fa
MOV CO000 VJ=10000 = mdd
MOV GOO01 VJ=10000
MOV G002 1/ J=25.00 low
MOVL GODOS V=030

004 vEngn S
AT

K —

Mave | MOVJ WI=100.00

OLF IPositwonI Long Olosel

Robot:  [HP6-hst =l

o Wl Rl
v G Al
= [ Rl

8l “ “ £
hter
Del Add Iod

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

2.5.9 Editing a JOB

A JOB can be edited with the following procedure.

B 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.

B 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 X
|MD‘-.-‘._I 0000 . =50.00|
| fdd Line I Feplace Line Ciancel |

Caution:Mo Svntax Checked

B  Deleting Instructions

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

«cle Time=15530(z) |

Riohat | Play Time iz} | Move Time (=) | Robot JOB | Controller | TR
HFa 15530 14350 DEFAULT.JEI [HES f

v Show after Play

Warm Up time... |

0.000 (=)

Copy to Clipboard |
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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 Operation Flow

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

( Start )
v

Construct MotoSim EG operational environment (cell) on

Work Ce” COhStI’UCtiOﬂ the personal Computer_
Registration and arrangement Select a robot to be used and determine its position.
of a robot

v

Creation of work model and Create models by using MotoSim EG.
teaching target points Set target points to simplify teaching.
Model arrangement Examine the layout.

¢<

Teaching of robot motion

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

Review of robot motion,
time, and interference

|
[ ! """"""""""" H

Correction (work calibration) |

Correct the layout error between MotoSim EG and
actual manipulator.

....................... ) A
JOB data transfer to : Send/receive data and transfer job data through
controller § CompactFlash or a separate transmission software.
v

PR : Reduce the error between MotoSim EG data and actual

Ver|_f|cat|o_n/correct|on of robot using the calibration software, and verify and correct
motion using actual robot the motion

Solid lines indicate operation by MotoSim EG and dotted lines indicate operations by other
software.
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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 a file name in the File name edit box, and click on [Open] to create a basic cell.

21|
Look in: Ia Cellz j - I.::.F =
f Enter a file name here.
File: narme: || Open I
Files of ype: | Cel File{*.ce) = Cancel |/
A
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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 . =¥ ER-
HP6-A00
models

File: narne: |Test.u:el Open I
Files of type: [ Cel Files (*.cel] | Cancel |

v

When opening a cell with LINE data (wire frame), it is recommended to use LINE data in
2 the HMF format: opening a cell with LINE data in other format may take some time.
® If the LINE data is in the format other than HMF, convert the LINE data with “MDL2HMF.EXE”
(located in a folder where MotoSim EG has been installed).

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 ywou wank ko execute converkion of RW Models {ConvertRim2HmE e

Zancel |

* 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".

® « 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

Store a cell file with either of the following procedures.

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. (See the figure below.)

To store a file by overwriting it, click button in the tool bar or select {File} - {Save}.

Save jh: Ia.ﬁ.rc_samp_NK j - £ Ex-

Hp&

HP&-hsf

Models
Arc_Samp_[e.cel
Arc_Samp_Me_hsf.cel

File name:

Save I
Save as type: | el File* cel] =l Cancel |

A

4.4 Exiting a Cell and MotoSim EG

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

They can also be terminated by clicking X! 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
(referto " 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 on the cell window to
the HSF, HMF, HTML files. The output file enables alteration of viewpoint, etc.

Procedure

1. Determine the display state of the models on the cell window.

2. Select {File} - {Export File}; select the file type and save the file with the desired file
name. (Inthe example here, the HTML type is selected: note that if the cell is output in
HTML file, an HSF file will be also saved simultaneously.)

saveas 21|
Save jm: Ia.ﬁ.rc_samp_NX j - £ ER-

_Hp&
| IHP&-hsf
I Madels

File name: — Jarc_Samp_NH{ Save |
Save as lupe: IHTML Page [* htrl) j Cancel |

i

* 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 HTML files of the simulation, an Internet connection is required to install any
necessary ActiveX controls. Allow any ActiveX controls blocked by Windows security
settings.
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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 and HSF file format.

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

Procedure

1. Setthe 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.

4.7.2 Exported HTML file display operations

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

» The view can be change by clicking, holding and dragging with the left mouse button. To
set camera manipulation 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 " 5.3 Viewpoint Operation Tools ".

« 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.

Tot] - [Fowoar

Elo 6 Sgeen [obot Dewes bodel Il DiplyTool Seine
DlE|@| 2| rale|n| w|e|n| =580 =
[& 2] |®|% || B8] o Po| O] &r] o] ]

| Viewpoint operation tools |

i M o Wrakims  Halp

o1 581~ Dty o]

For Halp. prass F1 [ W A

[HPG-hat =] S oo |nlas] ael ﬂﬂﬂﬂ .EJ

(rarvingow] — o/
Cell window

571297



5.2 Toolbar

5.2 Toolbar

I 2
D@ | v <o 1 n|m«n| == 2E38% oas

Creates a new cell.
* Menu bar: {File} - {New Cel Project...}.

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

v

Saves the edited cell information of a cell file.
* Menu bar: {File} - {Save}.

[

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

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

Redoes the last undone operation.

Click the down arrows beside the icon to display the last 9 undone operations. Select-
Cu j ing an operation from the list will redo this operation and all the undone operations
- | performed before.

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

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
ﬂl interrupted.

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

Executes the job currently selected.

LI 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.
To execute the job again from the beginning, use ﬂl button to move 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 by step.
* Menu bar: {Robot} - {PlayBack} - {Step Back}.
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5.2 Toolbar

Enables a job to skip forward step by step.
* Menu bar: {Robot} - {PlayBack} - {Step Next}.

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 a menu box to select various panels and dialog boxes to be displayed.
* Menu bar: {Tool} - {Monitor} - {Panel View}.

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}.

Displays a window which enables monitoring I/O signals.
Links to the job execution to display the I/O signals.

* Menu bar: {Tool} - {Monitor} - {I/O} - {I/O Monitor}.

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

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

Displays Collision detection dialog box to check the interference between models.
* Menu bar: {Tool} - {Collision Detection}.

Displays Auto Place dialog box to automatically search for optimum robot placement
to execute an arbitrary job.

* Menu bar: {Tool} - {Teaching} - {Auto Place...}.
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5.2 Toolbar

» 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-
SimEG is running may prevent undoing some operations. Normal termination of the
MotoSIimEG application will automatically remove all temporary files in this folder.
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5.3 Viewpoint Operation Tools

5.3 Viewpoint Operation Tools

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

B =
[ Q||| 0| B [w b Bla|=| @ w|

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
ﬂ centering on the Z-axis of "world" coordinates by dragging the mouse from side to
side.

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

3[ 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
ﬁl 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 screen.

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

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 hor-
EI izontally by dragging the mouse from side to side.

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

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

2

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

Displays all the models in the cell to fit in the view.

Bl

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

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

B

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

=]

Changes the viewpoint to display the default top view.

* Menu bar: {Screen} - {Camera Scope} - {Direction} - {Top}.
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5.3 Viewpoint Operation Tools

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
il 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 to add or remove lights, and to modify
il each light's properties.

* Menu bar: {Display} - {Light Manager}

5.3.1 Viewpoint Operation with the Mouse

B Right Mouse Button Operation

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

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

« Goronl & Zoom
Free Zoom
Baotate
Shift
Center
Z-Serool & ZoomED
£oom
Foom Tao Extentz

Direction
Wiew Manager

Light Manager

Select Model
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5.3 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.

5.3.2 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 EI or by selecting {Screen} -
{Camera Scope} - {View to Extents}.

Standard View

[ buttons

[Rlight >

|IEI
B f#
s "2

[Cert

=l
3
a
3
=

N

Enables/disables the
zoom to extents function
when a standard view
button is pressed

=
=1
o
i
3

&)

B J

D

[Elack

Fit wiew to Extents |

|L|ser Wiews \
|I| [Jger

@ by wigw name
(8] User 3 User Views
[4] User 4 I listbox

@ lzer b >

E lzer &
E dzer ¥
Jzer 8

ELlserEl
@LISEHEI )

Load | Save |
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5.3 Viewpoint Operation Tools

View Manager

ltem 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.

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.

5.3.3 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;'n3|button in the toolbar, or by
selecting {Display} - {Light Manager} from the application menu.
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5.3 Viewpoint Operation Tools

Pressing the [Shift] key
enables or disables the
Pick Light Position with

- |Light intensity adjustment.

Mouse function.

Light Manager
I N . et III
ntensity : il
Light Mo |Light_1 i
Remave
_Xp Pick Light Position with Mous | |Selects the light to be
r Light Property modified.
3\
 Off & On
— Type
& Digtant Light -
_ Set the properties of the
L ? selected light. Note that only
" Spot Light the color can be changed for
the “Default” light.
r— Colar
I Change... |
J
)3 | Carcel |

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.

Pick Light Position with
Mouse

When checked, clicking on the main view will move the position of the
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.

62B/297



5.3 Viewpoint Operation Tools

Light Manager

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.The lights information will be save to
the cell file when the cell is saved.

The light markers in the main view will disappear when Light Manager
is closed. To display the light markers again, reopen the Light Man-
ager panel.

Cancel Cancels the 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.

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

ing exported file.

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.)
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5.3 Viewpoint Operation Tools

Light Manager

Intersity ©

Light Mo

™| Pick Light Position with Mouss

Add

Femove

— Light Property

L] & On

—Tupe
= [istart Light

£ Local Light
£ St Light

r— Calar

I Change... |

o]

Cancel |

be displayed to indicate the location of the light.

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

The light location and type can be confirmed by looking at the light marker in the main

view.
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allzl
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5
el s F1

[Light Marker]

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.

"Light Property" section.

3. To modify existing light, first select the "Light No." and then change the settings in the
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5.3 Viewpoint Operation Tools

Light Manager

§|IIIIIIIIIIII
Irtersity ;

Light Mo : ILight_1 VI add

Remowve

[V Pick Light Pozition with bovse

r— Light Property

0 &« On

— Type
f* Distant Light

" Local Light

" Spot Light

r— Color

Change... I

ag | Cancel |

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

= 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.

B Light Sources
Default

Directional light constantly attached to the viewpoint. The initial light color is white.
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5.3 Viewpoint Operation Tools
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Result after changing the

light color
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The FLOOR model is not affected

by light change and will always
display the same way.

-

-

- -

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

sity" value.
Intensity: 100 75 50
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5.3 Viewpoint Operation Tools

Distant Light

Light is emitted from a infinite distance so that all

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

toward the viewpoint center.

Distant Light Marker
(Located at the clicked position)
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Local Light

Light is emitted in all direction from the light position.
Useful for generating light from a given point.
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Local Light Marker
(Located at the clicked position)
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5.3 Viewpoint Operation Tools

Spot Light

Light is emitted in a specific direction forming a cone from the light position in
a cone shape. Useful to illuminate a specific face of a part.

The light direction is from the clicked position toward the viewpoint center.
For proper illumination of a model or a face, it may be necessary to relocate
the viewpoint center on the intended target before setting the light position.

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

BN e R e B e R PR eeeegn = e T
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| il = W | ebed ] L e

Spot Light Marker
(Located at the clicked position)
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5.4 Other Display Operations

5.4 Other Display Operations

5.4.1 Changing Frame Width

Modify the frame line width for better visualization on the display.
Refer to " 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}.

5.4.2 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 conditions 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.
L _J

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.
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5.4 Other Display Operations

* 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. (Note: Frame
or AXIS6 individual axis can be picked if "Frames" selection is off).

* 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.)

‘@: That these settings are also linked to the same settings available in the OLP dialog.
L _J

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

—~
_ e

5.4.3 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, refer to " 11.1.4 Shadow ".

63A/297



5.4 Other Display Operations

5.4.4 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} - {Copy}, or hold down the Ctrl key and press the C
key.

5.4.5 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.

il ol Dol ot Yo Moo £ N g e on Mot
O|=(a| 2] > || =88 8(EF &9
[ & |o]w|ct|e| [ | [T 6[=|8] *[e]]

[HPG-Pst — o1 A5 2o |ne] sef @8] wl 2|

Drag here.

5.4.6 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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6.1 Display Tools

6 Display Tool Functions

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 Display Tools

B i
10| 2a Aa] 8|68 E| wil 4] |

Draws a free-form line.

s

* Menu bar: {DisplayTool} - {Markup} - {Freehand}.

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

3

Draws a rectangle.

5

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

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

2

Creates a memo (text).

z

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

Displays cross-section X.

e

* Menu bar: {DisplayTool} - {Cutting Planes} - {X-Cutting Planes}.

Displays cross-section Y.

i

* Menu bar: {DisplayTool} - {Cutting Planes} - {Y-Cutting Planes}.

Displays cross-section Z.

e

* Menu bar: {DisplayTool} - {Cutting Planes} - {Z-Cutting Planes}.

Measures the distance between two clicked points.

E

* Menu bar: {DisplayTool} - {Distance}.

Measures the angle between three clicked points.

B

* Menu bar: {DisplayTool} - {Angle}.

Creates a dimension line.

[

* Menu bar: {DisplayTool} - {Measure Line}.
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6.2 Markup

6.2 Markup

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

6.2.1 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 {DisplayTool} - {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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6.2 Markup

6.2.2 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 the viewpoint is changed.)

2. Click ﬂl button or select {DisplayTool} - {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 detalils.
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6.2 Markup

6.2.3 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. (This step must be done first since the rectangle will
be deleted when the viewpoint is changed.)

2. Click ﬂl button or select {DisplayTool} - {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 detalils.
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6.2 Markup

6.2.4 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 EI button or select {DisplayTool} - {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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6.2 Markup

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.

| 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: {DisplayTool} - {Markup} - {Notes}).
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6.3 Memo

6.3 Memo

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

B Creating a Memo

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.

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

x|
| | OK |

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.
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6.3 Memo

B Deleting a Memo

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

| Relocating a Memo

Drag a memo to a different location with ﬂl button pressed or {Memao} in {DisplayTool}
selected. Note that the arrow remains at the same point.
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6.4 Cutting Planes

6.4 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.

6.4.1  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

/ D Shifted in parallel in the X-axis
= direction.
b

@ Rotated centering on the Y-axis

B Displaying the X-Cutting Plane
Perform either of the following operations when the X-cutting plane is not displayed:
* Click on El .

« Select {DisplayTool} - {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 {DisplayTool} - {Cutting Planes} - {X - Cutting Planes}.

B  Changing Display of the X-Cutting Plane

Drag the tools @ to ® 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.

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

® | Rotate the X-cutting planes centering on the Z-axis.
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6.4 Cutting Planes

6.4.2  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 the Y-cutting plane is not displayed:

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

B  Deleting the Y-Cutting Plane

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

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

B Changing Display of the Y-Cutting Plane

Drag the tools @ 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.

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

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

3 | Rotate the Y-cutting plane centering on the Z-axis.
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6.4 Cutting Planes

6.4.3  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.
‘1/ (® Rotated centering on the Y-axis
- @ Rotated centering on the X-axis

o

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

* Click on El
« Select {DisplayTool} - {Cutting Planes} - {Z - Cutting Planes}.

B  Deleting the Z-Cutting Plane

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

* Click on _|

« Select {DisplayTool} - {Cutting Planes} - {Z - Cutting Planes}.

B Changing the Z-Cutting Plane

Drag the tools @ to @ 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.

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

® | Rotate the Z-cutting plane centering on the Y-axis.
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6.5 Measure Distance

6.5 Measure Distance

Click 2 points to measure the distance between them.

i Meazure

- il

Coordinate of the 2" point

— Digtance [mm]
500.00
I;[><=|:|_|:||:||:|,.;|\f=.5|;||;|_|;||;||;|,,:E?;4_.99€||Coordinate of the 1* point |
- 1zt point - K
852.500,-250.000,530.000
- 2hd paint -
852.500,250.000,530.000

¢ Digtance »
.Y XK

dx=0.000.d+'=-500.000,d2=0.000

Difference between
the 2 points

Measure Distance dialog

Copy Copies the measurement result to the clipboard.
Close Closes the Measure Distance dialog.
Procedure

1. Click the ﬂl button in the toolbar, or select {Display Tool} - {Distance} from the applica-

tion 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
[ _J

Object" settings. Please refer to " 5.4.2 Pick Settings " for details.

- Distance (mm)———

500.00
@X=0.000,d=-500.000,42=0.000

st point —

852 500,-250 000,530 000
- 2nd point

852 500,250.000,530.000
< Digtance >

Y 42
dx=0000,d'=-500.000,4Z=0.000

75A/297



6.6 Measure Angle

6.6 Measure Angle

Click 3 points to measure the angle between them.

i Meazure X
—angle [deg]
48737

- 1zt paint --- Copy...
¥40.000,250.000,330.000 _I

- 2nd pait - - -
852 502 250,001 389,997 Coordinates of the 3 points
- 3rd paint -

787,438, 273.546 319 651

chrge> B Angle between 'the 2 lines

fingle=48.737 linking the 3 points

Measure Distance dialog

Copy Copies the measurement result to the clipboard.
Close Closes the Measure Angle dialog.
Procedure

1. Click the é| button in the toolbar, or select {Display Tool} - {Angle} from the application

menu.

2. Click with the mouse any 3 points on models. (Blue dots on the clicked positions and blue
lines joining the points will 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 " 5.4.2 Pick Settings " for details.

= 1t point
740.000,250.000,330.000
- 2nd it

862.502,250.001,389.997
- 3rd paint -
787.438.273.546.319.681
< Angle >

Angle=48 737
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6.7 Measure Line

6.7 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 {DisplayTool} - {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.

» 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
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 referto " 5.4.2 Mouse Picking Mode " 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
{DisplayTool} selected. Note that both arrows remain at the same point.
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6.8 Changing the Rendering Mode

6.8 Changing the Rendering Mode

The display mode can be change by selecting {DisplayTool} - {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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6.7 Changing the Rendering Mode

B 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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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. Select the parameter for the subject robot, and click
[Open].

open 2| x|

Laak ir: Ia Fobats j - IfF -

Color
ERC
MR.C
MRICZ
M=100
*RC

Fil= name: all. pr Open I
Files af tpe: |N><1 00 Parameter* prm) j Cancel |

A
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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].

Ihztall Robot EI
Directry: |G:¥F‘ru:ugram Filez¥Motoman¥MotoSimEGY Example Ml 00% Are_s
Robot

Robot Mame: |RlEmany
File Marme:
’V% |G#Program Files¥Matoman¥MatoSimEG¥Example¥Mx100

(] % 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
s 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. Referto " 9.5 Positioning a Model " for details.

B  Deleting a Robot

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

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

2. Adialog 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.)

Select Fobat

EA1200

EA1900-2 Cancel |

[+ Delete Robot,.Job files

The cell folder and the file of the robot model folder in the lower layer, and the sub-folders
2 lower than the 2nd layer are deleted upon the delete operation executed when the [Delete
e 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.
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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.

7.2.1

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}.

Selected robot.

Select Job (HPE}

Imports job in any folder to

the robot folder.

|O:¥ Program Files¥Motaman¥MatoSimEGEExampleitxl DD%C_SB mp_MNx#HPE

[Default JBL Girla: [Ra |§ ~| Import | Gopy.. | !| Delete | [NOF

Cancel |

Arc_off jbi
fal jbi

\ Folder of the

selected robot.

Selected job.

GaLL JOBINIT

MO G000 .J=100.00
MY 0007 J=100.00
MO CO002 \J=100.00
MO CO003 VJ=1250 PL=0
CaLL JOBARC ON

MONL G004 V=930 PL=0
CaLL JOBARC OFF

MO CO005 “.J=50.00
MO CO00G .J=100.00
MOV CO007 Vo 0000 -

e | »

A job list registered in
the selected robot.

Displays contents
of the selected job.

Selecting a Job

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

Procedure

Importing a Job

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

J
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B 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 Gl oy
P&TH: |C:¥ Proeram Files¥Motoman¥MotoSimEGEExample¥ Maxl 00 fre

—Gource of Copy
Detfault.jbi

APOS

AAAMPOS 1300000
AATOOL 0
AAAPOSTYPE PULSE
FAPULSE
C0000=0,-766,-3831.0
0001 =-23599,28047,
CO002=-22599,22303,

CO003=-26302 18809,
CNNA=72R37 17730 -

£ JOB a
A/MAME DEFALULT

Ciopyr |

[ Mirror

O

Cancel

— Destination of Copy ———
Default JBI

2) Enter a job name in the Destination of Copy edit box, 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.

B Deleting a Job

Select a job to be deleted from the job list in the Select dialog box, then click on

[Delete].

82/297



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 ﬂ
| Master Job | Selected Job |
Detaultjbi Default.jbi
Em 4DDN Mot Selected DEFP.ULT JEI
\_ Robot name Currently selected
job name
| Master job name|

GCall Setting Cancel
Master Job Mazter Job Mazter Job Close |

Master Job Dialog Box

Iltem Function

Sets the master job as a selected job.

[Call Master Job] button (Enabled if a master job is registered.)

Registers a job selected in the job selection dialog box as a master
job. The master job is automatically selected when the cell is
[Setting Master Job] button | opened.

(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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7.2.3 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 tool bar of the main win-
dow (see lower left figure), or the Robot combo box on the programming pendant panel (see
lower right figure).

Rebot: | HPG-hsf |

EAT400M

~{Hps
Procedure
Select the robot to be operated, and click on [OK].
Select Fobot EI

HEt L S—

Cancel |
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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
Refresh Interval
" Skip Mode
% Default IEI.1 )
= Detail Mode

Segment Clock ID.EH =) Cancel |
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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, 5'

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

IP ATH=C#Proeram Files¥Motoman¥MotoSimEGYExample¥Mx100¥A

INF'.ME=HF‘E—th Baze to Fobot:  450.0[mm]

Offset Of Rabot Frame |

’rF{OBOT OFFSET Robot name

Warm Up Time I Type: MX

Robot Information Dialog Box

Item

Corresponding Dialog Box

[Offset Of Robot Frame]
button

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

8156 Dlg

— L Rx Ry Rz
A0 R [0
YD Ry [0
£ ||:| Rz ||:|

v Deeree

Cancel |

[Warm Up Time] button

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

Warm Up Time

Maodify 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.

7.3.1 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.

Max Cycle Time=90.030() x|
Robot | Play Time is) [ Move Time &) | Robot JOB | Contraller |
MAK 90030 90000 :
GONVEYOR-.. 90030 90000 GONVEYORJBL  MRG "
PH2850-A0-X 86.470 77952 TEST.JBI HRG
P2850-Al-. 86.470 78008 TEST.JBI R
- - Warm Up time.. |
Copies the displayed o
data to the clipboard.
N Copy to Clipboard |

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}

{Robot} - {PlayBack} - {Step Next}

F B (=

{Robot} - {PlayBack} - {Step Back}

= B

{Robot} - {PlayBack} - {Reset Job}
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7.4 Data Setting

7.4 Data Setting

Settings of tool data, user frame, and robot calibration are enabled by the {Data Setting} com-

mand 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 the spin button E at the side of
each edit box or entering the value directly.

Select tool
number.

Set scale for E buttons.

TOOL Editar

— Curmentgpel 0L

No|Too=0  ~| Step 10 =]
% [oo00 j R [0.000 j Larel
v[ooon = Ay Apply

z [wEm0 | Ao

il

Mare =» |

TOOL Editor Dialog Box

ltem

Function

[OK] button

Closes the dialog box after modifying the tool data.

[Apply] button

Modifies the tool data; does not close the dialog box.

[Cancel] button

Closes the dialog box without modifying the data to the new values.

[Exp. >>] button

Displays tool load information, enabling 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.
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7.4 Data Setting

7.4.2

TOOL Editar X|
—Current TOOL
Mo: [Tookn = T [0 =] &I
y Wﬂ R Wj' CANCEL |
vfoooo & Ry fooo0 Apply
z o0 4 FRefonn 4 «poe |
w 0000 ]
M IW [mm] L IW [ke.m2]
e IW [mm] Ly IW [ke.m2]
g IW [mm] Iz IW [ke.mz]

Modifying the Tool Data Collectively

The tool data can be modified collectively: to start the operation, open the following dialog box

for collective modification by selecting {Robot} - {Data Setting} - {Tool Data Sheet}.

Selected robot name

eet (HPE)

Data items

x|

: Cancel | Update File |
—

Toal Tmm) | Yimm) | Zimm) | Fex(dee) | Ryidea? | Rzidee) | Nam?[ -

( Tool=0 0000 0.000 0000 0 0,000 0.000

TooET | oomo 0.000 0000 0.000 0,000 0.000

TooEZ | oomo 0.000 0000 0.000 0,000 0.000

Tool number _& Tool=3 0000 0.000 0000 0.000 0,000 0.000

< Tool=4 0000 0.000 0000 0.000 0000 0.000

Tool=5 0000 0.000 0000 0.000 0000 0.000

Tool=f 0000 0.000 0000 0.000 0000 0.000

TooET | oomo 0.000 0000 0.000 0,000 0.000
TooEE | oomo 0.000 0000 0.000 0,000 0.000 -
< | _’l_I

Tool Data Sheet Dialog Box
Item Function

[OK] button

dialog box.

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

[Update File] button

the dialog box.

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

[Cancel] button

Closes the dialog box without modifying the data to the new values.
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7.4 Data Setting

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.

Motosmes X

& Tool data was modified, Cverwrite data File?

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 for user frame setting by selecting {Robot} - {Data Setting} - {Set User
Frame}.

f Selected robot name

Set Uzer Frame HPB—hst ﬂ

User frame number
Az —

User frame moving direction Position(mm.dee) —
== | Positioning buttons

[=Ta] = | v Active

User frame moving amount |

Set User Frame Dialog Box

ltem Function

Enables mouse picking operation.

When clicking in an area the selected point depends on the current
[Active] check box "Pick Mode" and "Pick Object" settings. Please refer to " 5.4.2 Pick
Settings " 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.

90/297



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

OoX
Y-axis OY

00

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...} to open the Calculate User Frame
dialog box. Referto " 12.2 User Frame Setting " for detailed use of the user frame setting.

i Galculate Uzer Frame El
—FPULSE
5 L L R B T
00 o |0 o o |0 0
" 0x [0 |0 0 f0 0 0
oy [0 |0 0 f0 0 0
TOOL Moo 0O Fegister Pulze I Robot Poze I
IFR&ME: I
Calc Uzer Frame |
Save lzer Frame |

Clear Uzer Frame UFRAME |1 vI

Calculate User Frame Dialog Box

Iltem 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 [OQO] 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 “O0Q” following the steps 2 to 3.

5. Select any of [0OQ], [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

Iltem Function

[Close] button Closes Robot Calibration Setting dialog box.

B Creating an Environment 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 Item 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 FDO7 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.

3 Gad Tree world |
File Edit Attribute

ADD | FOB ”See hd ;I .00 :II CLOSE

|»

5T1_UPE_ex1
- UPE_exd
B\ ST UPS ex2
| B UPAex2
] E-§ Tum
L work
% keidou

E1- % UPE_links -
5§ LIPE linké

- % UPA flangs
S UPGtcp ;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.

+ Gad Tree world x|

Eile  Edit Attribute

ADD | POS ISee vl_ll 1.00 j OLOSEl
= i

5L ST2URE
. = ST2UPEex3
: B 5 UPAex3
] L daid
B\ ST1_UPE
C B L BTI_UPEex2
B UPEex2
LR dai2

B UPE_linkz
€ UPE links
B-

5 UIPE link4 k|

WA 5

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

Constructing an Environment with MotoSim EG

Procedure

1.

To register 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 Iltem Setting Value Function

FD7 1 Coordinated functional option

Use the Position Panel dialog box to move the external axis to O-pulse position, the

home position. (The Position Panel dialog box appears by clicking on , or select
{Tool} - {Monitor} - {Position Panel...}.)

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 station is used, and move
UP6_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 the rotating direction of the tilting axis.

On the main menu, 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 FDO7 to "1" then restart
the system.

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 Clze

White rabot calibration file by layout in MotosimEG |

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

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

/.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=HPE ﬂ
JobMame=DEF&ULT.JBI
Path=Ch¥Program Files¥Maotan
Mode| Mame=HPETRACE=0
SegClock=00110
2 Foe Py Rz W mmss] ;l

AnAd NAT T And 300 oo 4 0n ann

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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7.5.3

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 Model IHF'E-.-'-‘-.DI:I_tI:p |
ParentName:Iwurld |
Mumber of Points: I'“:":”:I

' tdotion Type Color

" Specified Calor - _l

L Cancel |

Drefault

Trace Configuration Dialog

Box

ltem

Function

[Default] button

Sets all the trace properties back to their default values.

[OK] 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, the trace function is turn off and the trace will not display during playback.

i Select Object

Toeele tree |

Cancel

i HPA_f=mark?

L HPE Y-mark1

=~ HPE_lirk5
=- HPE_linkG
= HPG _flange
i Tach
- HF6 _tep

- HPE_MOTOMANZ

e HPE_MOTCMANT

. 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.)

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.)

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 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}.

Feach Area X
tode Dizp. Level
& P-Point | | & 2D ; Rough
* Standard
" Tool i
= = " Smocth
Colar... I
Cancel | Apply

Reach Area Dialog Box

ltem Function

“Mode” section Selects P-point or tool end as a base point of range of motion.

Specifies display style for range of motion. (For some robot models,
3D display is not available.)
* [2D] radio button: displays range of motion in 2D style.
* [3D] radio button: displays range of motion in 3D style.
“Disp” section
Range of motion can be displayed in both 2D and 3D
2 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.
Be sure to use parameters with "Cube Area View" setting to enable this function.
2 Since the coordinate system to be the parent of the model (base frame, robot frame, user

e frame) is determined by parameters, a model will not be created if the parameters have no
"Cube Area View" setting.

7.7.1 Displaying the Cube Interference Area

The cube interference area (indicated by a cubic model) appears in the cell after setting the
Cube Area dialog box which is displayed by selecting {Robot} - {Cube Area View} - {Cube
Area View}.

Cube Area x|
| B0 o e |
Colar Opacity : (050 —
Draw frea |

Cancel |

Cube Area Dialog Box

ltem Function

[Color] button Displays Color dialog box to specify colors.

Executes the modification on setting, and closes Cube Area dialog

[OK] button box.

Closes Cube Area dialog box without executing the modification on

[Cancel] button setting.

Procedure
Specify opacity and color in Cube Area dialog box, and click [Draw Area] to display the cube
interference area in a cubic model.

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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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}.

Title bar: | Job display box

Job name of the

Selects operating coordinate displayed job.
system when the robot is
moved by manual operation. 1

Sets manipulator motion speed
during the manual operation.

X Synchronizes the robot with
b Fas} the selected step in the Job

Link
Rect ¢|CALL JOBIMIT

f* Med

i WOV, GOO0D ' J=1 9800 display box.
Selectfs user frame No. in Egm (c: TRt (el
operation. S5 MOVJ G002 VJ=10000 | | 57| Synd Check this check box to enable
« || MO CO003 W=1260 P . . .
CaLL JOBARC ON [v Mpl translational motion of the station

Changes coordinate system Ext ' |mowL cO0D4 w2930 PL=L [ Cyli axis.
to use external axis for X CALL JOB:ARC OFF r Sjo%

; | f| M 50005 VI=50.00 -
manual operation. M) GO w_mu.ﬂ;l Select mode of passing over a
B0 L SO0 1= 00 Ain
4 I i »

singular point.
Moves the cursor to the step _ Switches from rectangular
> Mawe,_LMOW WI=078 ) .
of the current robot position. coordinates Rect  to cylinder
coodinates Crlind™ (second

radio button on the upper left.)

OLP | Position| Lone
Displays selected motion FWmiHF‘ﬂ

tvpe and speed to be added Press the [Cylind] radio button
grpmodifiedp. }/EEIS+ R [«]n JR tohpafss over a singullat;lp(;int.
L- I:IL+ EB- :I:IEI+ This function is available for
L . CSL10 and CSL15 only.
Selects a robot to be operated. 1 EEI U+ T EEl-r+
. . ~ ~ ~ Enables coordinated
Axis operation keys: Enter —— [ motion with selected
Operates each axis of robot. Del  Add  Mod axis.
Y Closes the Programming
Selects [ENTER] button _/ Pendant box.

processing mode.

Adds, deletes or modifies
instructions or data.
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8.1 Programming Pendant

Programming Pendant Box

Item

Description

Title bar

Displays the name of the job currently selected.
(DEFAULT.JBI is selected in the figure.)

Job display box

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

[Replace Line] button.

JOE Edit x|

MCY ) CO000 W J=100.00

&dd Line l RFeplace Line Cancel |

Caution:Mo Swntax Checked

[Move...] button

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

Interporation x|

j INDne j

[mov) | 078

I‘-.-‘J YI [T Allowe Modif.

Cancel |

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. (Referto " 8.3.1 OLP " for details.)

[Position] button

Displays the position data panel. (Referto " 8.2.2 Position Data 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 selected operating coordinate system for manual operation.

&[] 5+ B [ar] R+ He [ % R[] Rt Ei{a [+ JE1+ E4-[« [ 1] E4+

L- WL+ - [(]r] e =[] 7+ Re-[ ] Rot E2{a ] E2+ E5-[« o] E5+

U- [ u 7= [ar] T+ Z- [«[p] 2+ R=[«]s] Rzt Es-{4[[v] E3+ E8-[« [ ] B+
Link Rectangular, Tool, User External Axes
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8.1 Programming Pendant

8.1.2 Job Panel

The Job Panel displays the job and allows teaching: click on then select {Job Panel}, or
select {Tool} - {P.Pendant} - {Job Panel...} to display the Job Panel.

Selects [ENTER] button : _
processing mode. _& P JOBDEFAULT. JED ﬂ

MOV WI=078

Deletes, adds, or ; Ezld MO J G000 W =078 b display b
modifies instructions.  Mod MOV J CO001 V=075 /—

MO CO002 =073
EMND

Enter
Adds multiple lines of MOE..

instructions at a time oy et !/ - Updates the job if it has been edited with other software.
|

Sglﬁgfring coordinate - Moves the cursor to the step of current robot position.

Cloge |

Synchronizes the v Sync
robot position with —y

the cursor position in
job display box.

Job Panel

Item Description

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 line.

(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.

JOE Edit x|

fdd Line I Feplace Line Cancel |

Caution:Mo Svntax Checked

Executes the command selected among [Del], [Add], [Mod] radio but-

[Enter] button
tons.
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8.1 Programming Pendant

Job Panel

Item Description

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 |
[MOVE...] button I‘-.F._I YI [ Allow Modif,

GEII"II:Ell _, 5

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

[Close] button Closes the Job Panel

B  Input of Coordinates (AxisInput)

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.

Axiz Data Input x|

* Pulse 5/ (LA [usz [ R/Rx [ B/R: [T/Fz |
" Rectanels

GSV File Load I

Line Inzert I
Line Edit I
Line Delete I

a | i
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 co_ordinate values from a CSV file, a_nd 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

Item

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.

Az Input x|
Pulze/Rectanele
sad o
LAY [0
Uz o
Axis Input Dialog Box
Item Description
Radio Button selected in
Coordinate the Axis Data Input Dialog Box
Pulse Rectangle
S/IX S-axis X-axis
LY L-axis Y-axis
Pulse/Rectangle
u/z U-axis Z-axis
R/Rx R-axis Rx-axis
B/Ry B-axis Ry-axis
T/RZ T-axis Rz-axis
[OK] button Applies the madification, and closes the Axis Input dialog box.
[Cancel] button Closes the Axis Input dialog box without executing the modification.
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8.1 Programming Pendant

Procedure

Select either the [Pulse] or [Rectangle] radio button in Axis Data Input dialog box.
Edit coordinate 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].
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

[MOVE...] in the Job Panel.

8.1.3 Jog Panel

Robot can be operated by clicking the axis operation buttons on the jog panel, which can be

displayed by clicking and selecting the [Jog Panel] check box, or by selecting {Tool} -
{P.Pendant} - {Jog Panel...}.

Selects operating coordinate
system when the robot is
moved by manual operation.
Lnk: link coordinates

Rct: rectangular coordinates
Ext: external axes

Amount moved when axis
operation key is pressed
once.

Sets direct acting function
of station axes.

i Pulze(middle

\pre Lk ( Ret

X
" Ext

ilil NG |Axis operation buttons

L= | L+ | B-| B+

U Us | T-| T+ |

Jog..

185 Cloze
[+ Manipulator Mani.

Jog Panel

Item

Description

[Jog...] button

Jog Operation Mode

Frame
f* Link
" Rectan
" Taoal

" User |1_

Displays Job Operation Mode dialog box to specify frame type and
jog speed.

Jog Speed
= High
+ Middle
£ Lo
" Inchine
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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].

[T Caollizion Detection
[~ Job Panel

[~ Jog Panel

[T Lap Time Parel
[ OLP Macrao

[T OLP Toal

[~ Parallel Shift

[~ Play Panel

[~ Pasition Panel

[T Position Parel (Anele/Frame)
[T Report Panel

[~ Botation Shift

[~ StepMotion

[~ “ariable Manitor
[ Wiew Manager

[~ Waork Panel

x|

Cancel |

Refer to the following sections for the details on the other panels under the {Monitor} menu.
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8.2 Monitor

8.2.2 Position Panel

The position panel displays position data, and enables robot operation by numerical value
input of pulses or coordinate values.

To display the position panel, select “Position Panel” from Panel selection dialog box, or select
{Tool} - {Monitor} - {Position Panel...}.

x
i HPG-hzf: Pozition *
Coordinate system ' Hioclly X

reference frame. Fram‘e:lPulxe v| N

s [ = &l =

Specify each axis - -

value. [0 ﬂ B|0 ﬂ
. ]

ufo ﬂ 0 ﬂ
] ||

Change the value ’k
with this button.
Step I'l oon vl Close |

Set the step value
for the spin button.

Position Data Panel

Item Description

The coordinate system reference frame can be selected with the
[Frame] combobox "Frame" combobox. The choice of frame available in the list may
change depending on the robot configuration.

[Close] button Closes the position data panel.

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.

u 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).

| Robot
Displays the position (X, Y, Z, Rx, Ry, Rz) of the robot current Tool frame (TCP) relative to the
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8.2 Monitor

Robot frame.

mEG - [Basefxiscell

F3 Fil: Edit Screen Robot Dsvice Modsl Tool DisplayTool Setting RemoteMonitor View Window Help

=olx|
=gl x|

x|

Framme: [Fobot -
% [606 484 é’ R [180.000 ﬂ
- .

v [500.004 ﬂF\y 33.600 ﬂ
U
z [43597 ﬂF\z -30.000 ﬂ
U

Step[l0 = Close

For Help. press F1

_I_I_I o J_I e mwiv| £ 88 SIEE CES)| Plm|E] ot Bl [« b _I_I_I_Ii

oM

[ | 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.

H 3toSimEG - [BaseAxiscel]

ﬁma Edft Sgreen Fobot Device Wodel Trol DisplayTool Seltne RemoteMontor View Window el

-lofx|
—l8[x|

JJJ Ao e (mlan| =il almm] el olelelelolploml = o EIIﬁIE'I@I-

ition [mmdee] S|

Frame: | Biass
¥ |999.934 ijWBUUUU j

v [500.004 jF\y 33600 j
7 7

z [43997 ﬂF\z -30.000 ﬂ
— o

Step |10 - Close:

For Help. press F1

[l

[ Tool

This frame is useful to move the robot in the Tool coordinate system (X, Y, Z, Rx, Ry, Rz) but
the displayed values are always "0" even though the robot moves since the reference system

and the Tool coordinate frame are the same.
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.2 Monitor

[ | User

Displays the position (X, Y, Z, Rx, Ry, Rz) of the robot current Tool frame (TCP) relative to the
selected user frame. When selected, a 2nd combobox will appear next to the "Frame" com-
bobox to allow the selection of the user frame number. Only the defined user frame will
appear in the list. At least one user frame need to be define in order to select the User Frame

reference system.

s
F3 Fil: Edit Screen Robot Dsvice Modsl Tool DisplayTool Setting RemoteMonitor Wiew Window Help

=1olx|
=18]x]|

33 Position [mme x|

Framme: [User =
« [a33.354 é’ R [180.000 ﬂ
- .

v [433.356 ﬂHySBEDD ﬂ
U
z [0:003 ﬂF\z-HDDDD ﬂ
U

Step[l0 = Close

For Help. press F1

M

[ 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.

i MotoSimEG - e
F3d File Edit Screen Robot  Device Model Tool DisplayTool Setting  RemoteMonitor  Wiew
Window  Help

=10 x|
=18 ]

DIS|E| » oo | [0 m|«|w| 2588 2l@w] 2lelg @l

Frame: IWork Angles - l
x [159.992 é’w|45.500 é’
e e
v [o0m ﬂ T[26.340 ﬂ
D 7
z [0.020 i’ HETRT i’
B B

Set Frame... o Eveoti[g?de

Step |1 0 vl Cloze |

Work Frame

The Work frame is defined by three components: the frame position (or origin), the travel
direction, and the work surface. The normal of the work surface 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.
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8.2 Monitor

The Work angle (W) is defined by the angle between the tool and the work surface in the YZ
plane. Changing the value of "W" will rotate 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 work angle 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.

i MotoSimEG - [EX 52cel] : =10 x|

Fd File Edit Screen Bobot Device Model Tool DisplayTool Settine  RemoteMaonitor

Wiew Window Help =& x|
DiS|E| o e[|« &= BB 2|EF] a5
5 LIPE: F'n:u:z:ltu:né: x| \ =
Frame: IW’ork Angles = l ...........

3 Wﬂ wmﬂ
. |
v [o.029 i’ Tlmﬂ ............
7 .
zWﬂ cWﬂ
7
Set Frame... | r Ef;:z%?de

Mo = =101 x|
Step J10 M Model Tool DisplayTool Setting  Remotebonitor

K 3 =181
i I O | Y RTT P = s T  f Pa E

Frame: IWork Anglez v l
kS |1 G0.0714 ﬁl et IBS.SDD i’
. .

v [0.0et ﬂ T [z6.960 ﬂ .............
| I
z [oosn ﬂ c|o.ozo ﬂ
.
Feverse
Set Frame... | I~ Wtk Side

Step IW 1] vl Close |
|< | »
For Help, presz F1 MUM v

The Travel angle (T), also called the Push/Pull angle, is defined as the angle between the
torch and the YZ plane. When set to 0 degree, the tool is in perpendicular to the travel direc-
tion. If "T" is positive, the tool is pushing; and if it is negative, the tool is pulling. The "C" angle
is the rotation angle around the Tool Z axis.

The Work frame can be set manually or automatically. Press the "Set Frame..." button to dis-
play the Work Frame Set dialog and set your preferences.
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8.2 Monitor

Set Wiork Frame El
—Auto Search
Teach— Play Cloze |
Pazition [7<)] v v
Travel Direction [#-axizs] | [ [v
whork Surface [£-axiz) v v
IV Screen Pick Active
—Set Walue Far: — Uzing Face:
™ Pasition [7Z) " MNomal [~ Reverse
v Travel Direction [#-axis) " Edge Direction
[T “work Surface [Z-axiz] i* Paint
— Pick Object — Pick Mode
WV Models W Frames [~ Free [~ Center
[T Lines [~ Paints [+ “ertex [ Edge
[ Flaor
Set Work Frame
ltem Description

"Auto Search" section

Determine which components of the 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
enables or 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 " Fig. 5.4.2 Pick Settings ".

"Pick Mode" section

Sets conditions determining the selected point in the clicked
area. Please refer to " Fig. 5.4.2 Pick Settings ".
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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 faces, the face with the normal
pointing upward will be selected over the other ones.

« If no surface can be found, the position is set as the tool position and the previously
found normal (Z-axis) is reused.

Manually setting the Work Frame

The Work frame components can be set manually by clicking on the screen. To control the
pick result, press the "More" button to display the Pick Setting section of the dialog. Select the
value to be set and click 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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8.2.3

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} - {Mo

nitor} - {Angle/Frame Panel...}.

Displays each axis angle in

Displays the frame

radians or degrees.

data of the TCP.

Pogition{frele/Framel x|
_gNGLEDuuuuuu ~FRAME — - —
: [ n7ee044 [ oooooon | -0e42788 [ 790000
Ll 1880807 00000 | -1oooooo | -ooooooo | -Dooo
U -008885T 1 M hgaeree [ oooooon | -07e6e0ad | 208994
R [ ooooong
= — Robat Configuration Coordinate
B 1531948 Maklp 0 H»=180 0 | | {* Baze
T [ 0000000 || Under 0 T3>=180 0 || ¢ Rohot
f¢ Rad (" Dee Back 0 S»=1800 | Usii |1_ CUEEE Y
r—— Log option ~— Specifes the coordinate
rap 6 || [ Coord [ fnele system of TCP frame.
_ [~ Reonf [ FRAME
DEGDIst B || 3oz Add | Clear|  Copy |
1

| Specifies the items added to

the list box. |

| Specifies the number of decimals of the values.|

R

-

\

List box:

Displays a list of items specified in
the Log option section.

Angle Data Panel (Position(Angle/Frame) Dialog Box)

Item

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
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8.2.4 /O

I/0O setting and monitoring are enabled by commands under {I/O} command: select {Tool} -
{Monitor} - {I/O} for the following operations:

[ | 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 1/O data specified in I/O Monitor can be saved as well. Refer to " Saving and Loading the
I/O Data " for details.

To display the I/O Monitor dialog box, click on or select {Tool} - {Monitor} - {I/O} - {l/O
Monitor}.

Specifies the 1/0O signal
group No. to be displayed.

/0 Monitor (RE" il

Group Mo: m

— 1G0T —OGHT ——
[ IN#m [ OT#01

[~ IN#D2 [T OT#02
[ Ing03 [~ OT#03
[~ N4 [~ OT#04

[~ IN#05 [ OT#5
[ IN#G [~ OT#05

[~ N7 [~ OT#07
[~ IN#D8 [ OT#08

[~ Set all IN-Signal
[~ Set all O0T-Sienal

Glear 10 | CIGEE T

I/O Monitor Dialog Box

Item Description

Turns ON all the IN signals of all registered robots. Uncheck

[Set all IN-Signal] check box the box to 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/O] button Clears all the signals of all registered robots.

[Close] button Closes I/O Monitor dialog box.
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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).

Displays terminal information.
If there is no definition of the terminal, |
displays "No Information"” in the box.

. x
- Connection— Definition of the connection
bemresicale: in the sequencer (Connection).
Add | Edit | Deife
=R
C L INHM T3 W T2.T1,TIMER= 5.00
B-R2 [I7T3.T1.TIMER=1.00
- IN#DT2
L OTHOTTY
Teminal Info.
N
S
—/

Connection Setting Dialog Box

Item

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

x|
(a) Robot name
Cancel |
(b) I/0 type J . (c) I/O number
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To connect the OUT-1 of the robot R1 to the terminal 1, set:
(@) 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:
(@) 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 I H,
{Robot Input) T L

Sequencer Input . Cancel
{Fobot Output) 'TI _I
TIMER. = I 000 [zec] Exp >>

? ~— (b) Robot output

(c) Starting delay timer

e.g.
To delay the T9 sequencer output signal (to the robot input) for 2 seconds after
receiving the T17 sequencer input signal (from a robot output), set:

(@) 9; (b) 17; (c) 2.00.

In this case, the result terminal (sequencer output) must be connected to the IN signal of
2 the robot.

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/O 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.
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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 N\

Sequencer Output I

{Robaot Thput) 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.

Connection Editor
—Setting of Connection

Sequencer Output T
(Fobot Tnput? :

Sequencer Input
{Robot Output)

TIMER = | [sfc]
— Logical Equati0n¢

Sequencer

X
IND Information (o4

Cancel

<< Pos. |

IND Information

Termnal T[S = [TITRATIZATIT
TI1:R1.0T
[FT T TIZR1OTH
T31:R1 N
TIMER = Qoo [SEC]
4
/ \
(d) Delay timer. J \— (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

b Logical expression: T1 = T2 + T3
—1 15 [P Explanation: Terminal 1 turns ON when
|| either terminal 2 or 3 is ON.

T2 T3 Logical expression: T1 =T2* T3
—| |—| |—> T1 Explanation: Terminal 1 turns ON when

both terminal 2 and 3 are ON.

Logical expression: TL=!T2* T3

2 3 Explanation: Terminal 1 turns ON when
i > 11 terminal 2 is OFF and
terminal 3 is ON.

« This function does not check for duplication when defining IOMAP.
@ * The instructions currently supported are as follows:
- DOUT OT#(1)=1
DOUT OG#(1)=3
WAIT IN#(1)=1
WAIT IN#(1)=1 T=20.0

B  Saving and Loading the I/O Data

The data set in the I/O Monitor dialog box can be saved and loaded.

To save the I/O data, set the 1/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.
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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) | Modid) | DeliD) | Glear(l) | Close (G|
Var | Mame | wall | walz | v
BOT4 Z0

BO17 1

S :

1] | i

Variable Monitor

ltem Description

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 the frame (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.
[Add(A)] button

“ariable Property 5[

TOOL#

&4 180
R 180
T 180

Wall: Wal2: Wald: Wald: Walh: Wald:
| | |
Cancel |

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.

[Mod(M)] button

[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.
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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.

+ JOB(TEST.JBD

MOV WI=078

MO CODO0 W J=078

MOVE.. |
Bxizlnput
1

Cloze |

V¥ Swnc

[McAad IA=RT]

= Add Line
* Replace Line
Caution:Mo Syntax CGhecked

Cancel |

JOB Edit 3
[ MOV, B v.J=0.7
& Add Line
= Replace Line Cancel |

Caution:Mo Syntax Checked

_} BeizTnput

8.2.6

Lap Time Panel

+ JOBITEST.JBD

MOV WU=073

eS|

OF
J 0000 V.1=075
b b =]

= B io e

gy 5z

mlE o=
-

L ]
Close I

¥ Svnc

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 Panel

e
|

" =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

1 JOBGASA
M1 1=100.00

= Del

* fAdd @

£ Mod
Enter
MOWE..
Axiglhput
[ !
Cloze |

v Sync

.JBD

NOP
EFTLAP=S
MO J G000 % J=100.00

MO D CO007 WJ=100.00
MO G002 WJ=100.00
TIMER, T=0.2

MO G003 WJ=100.00
MO ) GO004 WJ=100.00
MO G005 WJ=100.00
MO ) G006 W.J=100.00
MO G007 WJ=100.00
TIMER. T=0.1

MO G003 WJ=100.00

0% 0009 W

(a) Command to start
the Lap Time count.

(b) Command to stop
the Lap Time count.

3. Select "Lap Time Panel" in the Panel selection box to display the Lap Time Panel dia-

log box.

: Robot list /—

Unit
’7(: sec " =pm

0.000

Playback time of

specified interval,
OR

the number of stroke

per minute (spm).

cloze

4. Play back the job.

@: Robots cannot be selected during the playback.
L]

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.

116/297



8.2 Monitor

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
of lines and steps of
a played job.

Play I Tt | Back I Res'y/_- mode.
—&(: Gycle " Step " Loop

Displays the moving
time and play time.

i DEFALLT.JEI = 0] =] Sets the play

Line:0 Refrezh Time
StEDZD 100 4 *
MoveDiz) _I L2

Plaw0izh

Option.. \ | | Sets the speed
for refresh time.

Play Panel

Iltem

Description

[Play] button

Moves the robot with the selected job, and displays the playback time
in a text box.

[Next] button

Skips forward 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.

“Refresh Time” section

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].

‘@: This function is available only when the play panel dialog
box is displayed.
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Play Panel

Item

Description

[Option...] button

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, referto " 7.2.4 Heart Beat ".)

Select the [Pulse REC] check box to display the Pulse Record dialog
box.

F'|-E|::.-' [:]ptiljn EI
Dizplaved time
[T Move Time

¥ Flay Time Cancel |

[T Pulze REC HeartBeat... |

[Copy...] button

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.

[Close] button

Closes the Play Panel.

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

Execution Time

S Message / Variable value / 1/0 value
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.

B  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 10 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 to display = 12.34:UP6-1: TEST, 002: Character string to
display

@: Enclose the whole string in double quotes if delimiters (such as space, etc.) are included
in the string.

To Display a Variable
Example of Command inaJOB = Display in the Report Pane
'RPT:VAL=B001 = 12.34:UP6-1: TEST, 002: BO01=3
'RPT:VAL=D002 = 13.34:UP6-1: TEST, 003: D002=10
'RPT:VAL=1003 = 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 inaJOB = Display in the Report Panel
'RPT:I0O=IN#(1) = 1.00:UP6-1: TEST, 002: IN#(1)=1
'RPT:10=I1G#(1) —  2.00:UP6-1: TEST, 003: IG#(!)=127
'RPT:IO=IGH#(1) =  3.00:UP6-1: TEST, 004: IGH#(1)=15
'RPT:I0=0T#(1) =  4.00:UP6-1: TEST, 005: OT#(1)=1
'RPT:10=0G#(1) = 5.00:UP6-1: TEST, 006: OG#(1)=127

'RPT:IO=0OGH#(1) = 6.00:UP6-1: TEST, 007: OGH#(1)=15

8.2.9 Pulse Recorder

When playback is performed with the Pulse Recorder dialog box displayed on the screen, the
robot position in pulse units is displayed in the dialog box at every refresh screen. In addition,
by selecting a line of the displayed data, the robot can be moved to that specific pulse posi-
tion.

The Pulse Recorder dialog box appears by clicking on E’ or by selecting {Tool} - {Monitor} -
{Pulse Record}.

i Pulze Recorder 5'

Back MHext Delete | Feszet |
Save Ciopy Period ||{Ta68E"

Load Fun Stop

Pulse Recorder Dialog Box

Item Description

Moves the robot to the previous position by moving the cursor in

[Back] button the text box backward line by line.

Moves the robot to the next position by moving the cursor in the

[Next] button text box forward line by line.

[Delete] button Deletes the line where the cursor is located in the text box.
[Reset] button Clears the data in the text box.

[Save] button Stores the data in the text box to a text file (.txt).

[Copy] button Stores the data in the text box to the clipboard.
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Pulse Recorder Dialog Box

Item Description

Displays the Heart Beat dialog box to specify the refresh time inter-

[Period] button val. (For the details of Heart Beat, referto " 7.2.4 Heart Beat ".

[Close] button Closes the Pulse Recorder dialog box.

Reads the data previously stored in a text file (.txt) with the [Save]

[Load] button button.

Operates the robot continuously from the point where the cursor is

[Run] button located.

[Stop] button Stops the operation currently executed by the [Run] button.

@: Same buttons in the Pulse Recorder dialog box can only be used after the job has been
played back.

8.2.10 DOUT Command Jobh 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}.

Set JOB to DOUT Instruction EI

Modify | Delete | Al Del | Effect/No Effect

Out Mo. | Effec.. | JOB Name |
1 oM firc_off Al Effect
2 N fire_on —
&1l Mo Effect
(0] 4
Cancel
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“Set Job to DOUT instructions” Dialog Box

Iltem

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
number and job name can be set. Note that only a job in the Job Name combo box

can be selected.

2. When the setting is complete, click on [OK] to store the modifications. The information

Add/Mod ify Call Job EI
Ot Mo I il;l ¥ Effective
Job Mame: | Arc_off jbi =l

QF I Cancel |

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 cycle time is required.
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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 Wwork, Panel 5'
Wk, List: ¥ Dizplay after Playback
R obot | 'wiork Command | Diizplay | Line | Eu:uuntl 'W'u:urkTime[s]l
HPF3-400 DOUT OTH=(1) Dizplay  Med 2 214
HF3-400 SPOT Dizplay  Large 4 Q.00
ARCOMN Dizplay  Small 1 1.38
Work playback
buare s | information liose |

\

Displays the work properties edition section.

Tool Waork Panel 5'
Wfork List: ¥ Display after Playback
R obot | 'wiork Command | Displa_l,ll Line | Eu:uuntl 'W'u:urkTime[s]l
HP3-A00 DOUT OTH=(1) Dizplay  Med 2 214
HF3-400 SPOT Dizplay  Large 4 Q.00
St 3100 ARCOMN Dizplay  Small 1 1.38
Cloze
Select the robot —l
Fiobat; ISVS«JDD ; || R .
- — &dd Select operation
wiork Command Ec:lu:ur...l- Line S|ze:|5ma" | to add, modify
it {1 ’
Stark I.-'l'-.FlEDN vI Workkodel... ||S"-.-"31.||:||:|_|:|EHQE or delete a
' Delete Work entry.
i Al Parent... ”w.:.rld Y
i ASFH I 1 b g I 1000
't\ ¥
Define the Work command that will Define the properties to display

activate the robo

t tool.

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. When the work
selection is changed the properties are updated with the setting of
the newly selected item.Double clicking on a work item will automat-
ically display the edition section and restore the item original proper-
ties.
[Display After Playback] When checked the Tool Work Panel is automatically displayed after
checkbox playback.

[More>>] and [<<Less]
button

[More>>] expands the dialog box to display the property edition sec-
tion, and [<<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.

* When the DOUT command is selected, turning the output with output groups (OG# or
OGH#) will also be detected. It is the change of the state of the output by the instruction
- that is detected; therefore, if the output was already on, its activation will not be
detected. PULSE instructions are not detected.
* When the SPOT command is selected, the SVSPOT instruction will also be detected.
Work time is not calculated and will always display 0.00 seconds. The spots are dis-
plays as dots on the screen.
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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 ﬁl 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
h x|

v OLF Active

 Move Mode Use the Shift key to
¥ Pasion  UseFace— |/~ | toggle the "OLP Active"
[~ Oriertation | Mormal checkbox
" Fleverse

[~ Z:dwis

r Pick Maode
[~ Free ™ Center
W Wertex [~ Edge

— Pick Object
V¥ Models ¥ Frames
[ Lines [ Paints
™ Floor

— Operation Object
{* Rohat TCP

" Teacher XE
" CurModel

T e Close |

r Move ta External Ref. Point

[ Active Select Reference |

— Synchronous Move of Baze Axis—

I~ | &ctive fdethod |

OLP dialog box

ltem Description

To be selected whenever OLP is used.
[OLP Pick] check box The check box is automatically cleared when another function is
selected to operate the robot.
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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 face normal.

“Move Mode” section

If only the orientation is to be changed without
changing the position, uncheck the [Position]
e checkbox before clicking any point.

Sets conditions determining the selected point in the clicked area.
[Free] check box:
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.
[Line] check box:
Lines such as LINE part, WORK line and wireframe model.
[Point] check box:
Points such as TRACE points.
[Floor] check box:
FLOOR parts.

“Pick Object” section
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OLP dialog box

ltem Description

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} - {Model} - {Select-

Model} or the [CADTree].

[XYZ] button:
-Displays the position data panel as shown below to manually

modify the position or orientation of the operation object.

x|

— RIU Step
—— ]
L [F7s8 B[iaa4
—E _EI‘ bEzeh s

Ul—BSE'I — TlD EI_ E><ternI
ij T —_—

Frame

“Operation Obj” section

Position Data Panel

cher x|
%1300 [ A7
Y [-1500.00 g Ry|0.00 |§
Z [60.00 g Rz [-161.6 |§

Caordinate
f* WORLD  POSE
 LOCAL

step [10 =

Teacher dialog box

= 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: - .
- 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 left mouse button. The model
considered for selection will display in yellow with a red dot to 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).

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 point.
Note that this motion does not involve any change in the wrist posture.

Click

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.)

Reference Model

Click

B  Selecting [CurModel] 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.

-

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 setin a
workpiece:

« 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...}.

x|
File(E) —+ [[Selected target point |
- _ get point
List of target points Current lp.}{IS:H}{]SG[‘I][-‘-ﬂ
to be checked
R
pespreelOT Check |\ | Results of check for reachl

#:15:ArIs60 4] > |

Adds and deletes the Al | Robot position
possible target points Macro ~ AutoPlace

& (1000
Yo [1000

]
Girid ID

Fun | Gancel |

Procedure

1. Set AXISG6 for all the target points. (There are six target points set in the example
below.)

fdd Parts —— ——————— :
“m add | Frame Edit .
Tndex Position{mm,dee) Thesrt I
- " it hd z
Edit " . _2 j [Fea0 E [609.0 E [720 E Delete I
Le ki i R F: Fz Caolor.. I
[ E | E joo E
Maowe Cre g L0

ClipBoard.. S m T%auctl-;er I_PT _
P
;I 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} - {OLP...} to display the OLP dialog box, and
configure the setting as follows:

w OLP Active
ove Mode

~ lse Face;
I Orientation | el
[ Z-hsis ) Feverse
Fick Mode———————————————
I Free [ Center
‘m [ Edge

—Pick Object—— -
[~ Models @
[ Lines Points
[ Floor

— Opegaticn [

* 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.

CLPMacraDlg

File(E)

Current IPDINT:.&XISEE[D] [11]

POINT:&x156[0][0] Reach
Check

Y

SHER —&utaPlace
Add | Del | 0 |1000
Yoo (1000

I13rin:|:||: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
steps1to5in" 8.3.2 OLP Macro ".

CLPMacroblg
File(E)

Current |F'OINT:.E-.><ISE [0IL=]

il
POINT:2XIS6 0]
POINT:2x156[0]
POINT:2XIS6 [0]

Macra
[ et

[1
(2]
[4] = | ok
[] —I (0] 4

—AutoPlace
%: [roon
v: [tooo
£: 0

Grid ¢ IEI

Run I Cancell

2. Enter the searching range (+/-) and grid width to X, Y and Z in the “Auto Place” section,
and click the [Run] button (for placement calculation).

OLPMacraDlg
Fil=(E)

Current |P0|NT:A><|SE mIE)

POINT:AI56[0]
POINT:AXISE[0]
POINT:AXISE[0][

POINT-A1SE[0][;

Macro
|ﬂ| [N

| Chack 2K
2] ok
4] > | QK
3] (o4
—&utoPlace
X (1000
% (1000
Z: [0
Girid : |1EIEI|
Run I Cancell
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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 ||
A
il

e o 1 | |

CIZTEE x|
Frr e
| [
Crr CunopomrammIT
RIEE Feach
rer POINT-AXES5 1014 “}ﬁﬁ
e el
e
rrr s ButaFlses
rrr add | Del x: [1oco
rr ¥ [ioo0
- m
L &H:ﬁ
Fun | Gancel |

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.

[v OLP Active
 Move Mode
¥ Position
[ Orientation

[ Z-buis

se Face:
= Nomal
= Feverse

— Pick Maode
[~ Free
V¥ Wertex

" Center
[~ Edge

r— Pick Object
¥ Models
[ Lines
[ Floor

¥ Frames
[ Fairts

— Dperation Object
" Robaot TCP

" Teacher

1 Cad Tree warld x|
File Edit Attribute
Add | Pos |[See == Ciese |
= -
SF120rm 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 ]
mEmBatnl ol o

1

1

-

L
il
1

[ i Y A
rrrerrrere |Positioningframe|
Frrrrerrrrr
rro __T‘rr-/

e

e i"gl‘-
-

-

-
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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 Editor (for XRC)
or Job EditorNX (for NX100). (Refer to the list below.)

Type of Selected Robot Applicable Job Editing Application Name
Robot operated with NX100 Job EditorNX
Robot operated with XRC Job Editor
Robot operated with MRC, MRC I, or ERC 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,;
2 there will be no change in interpolation, speed, etc.
e * The assumed image after the shift will be re-drawn each time the shift amount is
updated.
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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=
¥ (i) - 0ol | |12 cooot Bonot -

= || MO C0002 BCO002 W=
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 BCODOT W= o
bt 1 NS PCOONE Y 1

¥ Baze fxis Move Apply | Close |

Parallel Shift Dialog Box

Iltem Description

Performs the Parallel Shift operation in the selected coordinate sys-

FRAME" section tem. When the User frame is selected, select the user frame number.

"X", "Y", "Z" spin boxes
Sets the shifting amount of each axis direction in millimeter.
Directly enter the value or specify the value with each spin button E
“Shift Value” section Unit(mm) spin box
Sets the shift unit for the spin button.
Directly enter the value or specify the value with spin button E
The 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 box during the Parallel Shift.
» Maodifying the setting in the "FRAME" section.
» Modifying the setting in the "Steps to Shift" section.
» Modifying the setting of the [Base Axis Move] check box.

b) Job operations during the Parallel Shift
» Modifying the 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

Rotation Shift il
CEFALLT.JBI

Step to Rotation
o All = Select

MOP

CALL JOBINIT
PG 0000 W =100,
MO 0001 W J=100.00
MO 0002 W J=100.00
MO 0003 WJ=1250 PU
CaLL JOBARC ON

MOWL ©0004 =030 PL=0
CALL JOBARC OFF

MO 0005 W J=50.00
MO 0006 Y J=100.00
MOV 0007 V<1000 o

Apply | Close |

Faidee) -
Rzideel :

Rotation Shift Dialog Box

Iltem

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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8.3.6 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.

Pa

int Panel

Spray model setting I

Giun Mo

Iﬂ_il Tool Mo. IEI_:I

tal TGP

dletermeaimm IQUU |7 TP calculation

{binvalid

distancelmm) |00

) e

Diameter {mmy [300

(I Mini

[¥ Tranzparent ¥

Mode| division |32 -

Flange

(&

TCP distance - |_L-_"_

Diameter {mm IEDD Yalid diztance - },‘k “
A

hl
Himm *{mm Zimmi by
o [0 [a00 ; :

lelMozzle

Fozition

{edNozzle Txideg)  Tyldeg)  Tzldee)

Fozture ] o [ x
¥

[V Display model gﬁﬂ ,

Bpply | 0] 4 I Cancel

PAINT Panel Dialog Box

Item

Description

[Gun No.] spin box

(1to 3)

Paint gun number.

[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.
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PAINT Panel Dialog Box

Iltem

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 Four Point Teaching

The Four Point Teaching function automatically generates rect-
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

by selecting {Tool} - {Teaching} - {Four Point Teaching...}.

P2

Example 1) Paint Count = 1; Pass Count 1 = 6; Circular = OFF.

>
l Pass Pitch 1: P2/(6-1)

f

l 6

l:

(9] 1 |

«

Example 2) Paint Count = 1; Pass Count 1 = 6; Circular = ON.
,
D Pass Pitch 1: P2/(6-1)
@ (_

> > 5

«
>

~N

« J@

Example 3) Paint Count = 2; Pass Count 1 = 6; Pass Count 2 = 5; Circular = OFF.
@

—

1}‘

ﬁ
&

Pass Pitch 1: P2/(6-1)
Pass Pitch 2: P1/(5-1)

A\

@ &
=

(=]
A

<
&

“
‘L
B

&
A
El
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Four Point Teaching x|
DEFAULT.JBL
peed | T By~ 10000
Paint Caunt I1 mAC GO0 \.I‘.J;1 00,00
A CO00Z W J=100.00
O CO003 W J=1280 PL=0
P1 el GALL JOBARC _ON
ML 0004 W=930 PL=0
Pass Gount | | GALL JOB-ARG OFF
A CO00G W J=50.00
Gireular T ON I on MOV.J GO0 /J=100.00

A
: 0,000 mm —oE 00 FL=
Path Pich mim MEHJ %DII:!:I-I:JI&QDEJF\%:S'DD FL=0 LI

oK T

Procedure

1. Select the first point of four consecutive points in the displayed job.

@  The lines other than MOVE instructions are not allowed between the four points.

- « In the above example, the lines C0007 to CO009 cannot be specified as the first point.

2. Enter the speed for the four point teaching.
(The speed of the second point of the original values is displayed as the initial value.)
3. Specify the Paint Count edit box.
Setting range of the value is 1 to 99; the initial value is 1. (If 5 or above is set, the same
area is to be painted again.)
4. Setthe Pass Count edit boxes as follows:
Setting range: 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

Speed I‘I 100 mm/sec
Paint Count I1

F1 P2
Pazs Count I? I

Gircular I ON | ol

Path Pich  [148546 mm mm

DEFAULT.JBI

K] /=100.0 P
MO\.I'L CDDD1 \.I' 110.0 P
MOVL CO002 W=1200 P
MONVL 0003 W=1200 P
'Cyclel
MOVL CO004 W=1400 P
ML 0005 W=1500 P
MOVL CO006 W=1600 P
MOVL CO007 W=1700 P

'Cycle?
MﬁgL <0008 W=1800 PL=

Ok I Cloze

The Four Point Teaching dialog box before the Four Point development

(C0000 is selected, and 7 is entered in the Pass Count.)

Speed I‘I 100 mm/sec
Paint Count I1

F1 P2
Pazs Count I? I

Gircular T OM | el

Path Pich  [148546 mm i

DEFAULT.JBI

NOP

MO‘\.I‘L ODDD1 ‘u‘ 1100
MOVL CO002 V=1
MOVL CO003 W=
MOVL CO004 W=
MOVL 0005 W=
MONL COO0G
MONL 0007
MONL 0002
ML CO009
MONVL 0010
MOVL CO0T1

PR TT R

10,
10,
10,
10,
10,
10,
10,
10,
10,
10,
10,
in

AN L T Ly

MOVL CO012 W=

AT AL AN Y =

(6] 4 I Cloze

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...}.

Fobot
[FPs

— | The selected tool file

Mew Tool Data File

I {Browse;

Job list

JobMame

Arc_aoffjbi
Arc_onjbi
Detault jbi
Thit jbi

o}

Cancel

i NN

@: This function overwrites tool files and job files. Make sure to backup the tool files and job
files before performing this operation.

Procedure

1. Press [Browse] button and select the tool file.

From the JOB List, select the job to be converted. (Multiple jobs can be selected.)
Click on [OK].

Confirm the job.

The conversion will not be executed if the robot posture is changed significantly or the
position is 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.

WD
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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.
x|
File Edit Teach Location
—Select Teach
I
Add | Check Job..
4 i
—Search Location
Search Del
K i
Auto Place Dialog Box
Item 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
Item Description
{Open} Selects “Auto Place File” (.txt), and lists the Axis6 model data read
P from the file.
{Save} Stores the listed Axis6 model data in the Auto Place File (.txt).
{Edit File} Opens and edits the Auto Place File in Notepad.
{Exit} Ends the Auto Place function.
{Edit}

{Edit} Pull-Down Menu

ltem Description

Stores the search results in the list box of the “Search Location” sec-

{Copy Search Location} | .0 clipboard.

{Teach}
{Teach} Pull-Down Menu

Item Description

Adds the taught points selected with the OLP function to the “Select
{Add} Teach” list box.
For the details of the OLP function, refer to " 8.3.1 OLP ".

Deletes the item selected in the “Select Teach” list box. (Multiple

{Delete a Point} selection is not allowed.)

{Delete all Points} Deletes all the items in the “Select Teach” list box.

Reads the taught points from the selected job, and displays them on

{Load from JOB} the “Select Teach” list box.

Verifies the range of motion of the selected taught point in the “Select
{Check Reach} Teach” list box. Indicates "NG" if the taught point is out of the range of
motion.

Displays the Making JOB dialog box. For details, refer to the step 4 of

{Making Job} the Procedure below.
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8.3 Teaching

{Location}
{Location} Pull-Down Menu

Item 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)
'S I2DDD.DDD : Cancel
{Search Area Def} =
2 |n.unu :’
Girid : [200000 =
Speed : |MID x| |Oenter 4

Reads the location points from the auto place model file, and displays

{Load from Mode File} them on the “Search Location” list box.

Deletes the item selected in the “Search Location” list box. (Multiple

{Delete a Location} selection is not allowed.)

{Delete all Locations} Deletes all the items in the “Search Location” list box.
{Start}
Starts the quick cycle time operation.
{Quick Cycle Time} {Stop}

Ends the 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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8.3 Teaching

File Edit Teach Location

—Select Teach

Ad .| Job.

 THFGhs = 125 AXESE IOT0]
HPti-het bl 23 56 00 ]
HPti-he ] 23 A0 0]12]
HPti-he ] 23 A6 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 Area Def dialog box.

3. Press [Search] to start searching the location points.
The location points Axis6 models are listed as follows.

Edi

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
00.200.00.45000,0.00.0.00.000
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8.3 Teaching

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

" Esisting
Job: I |

Move: [y k| Enter the job name.
Speed: I]UU.DU hd

PL: I Mone A

™ Ao Get Org Pulse

™ Symmety Tiep

Proceeds to the
/_ next dialog box.

< Back I Mewt > I Cancel |

Converts the INF file
into the JBI file.

Making JOB Page 2/2

test.inf

ROROTO...

test./Bl

CELMAME=F:“Pragram F
JOB([ test");

Conwvert »»
TOOL=[0);
JOBTYPE=["PULSE"):

GROUP=[1."RBT"): Press here to edit the
POSCONF<['PULSE"); S
X converted JBI file in
TBHOV MOA |

Notepad.
Editor.. I™ Delete Comment Editar...
Press here to edit

the INF file in Notepad.|
< Back I Finish I Cancel |
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8.3 Teaching

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

WO CO007 wJ=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 vI
4

—Range settingzé

Set START line

SetENDlme
=

i —

—

Reset| Play | Stop

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 from the "START" to
"END" line.
[Stop] : Stop the job under execation.

Procedure

1.

Select {Robot} - {Controller} - {Select Job}, or click on to select a job for the Step

Motion operation.

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.
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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

Select {Tool} - {Teaching} - {Teaching Sheet}, then select {Create}, {Delete}, or {Stop} to cre-
ate, delete or cancel the teaching sheet.

B  Color Setting

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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8.4 Create Job Model

8.4 Create Job Model

The {Create Job Model} allows the creation of a taught point model (AXIS6 model) for a spec-
ified job.

Creation of teaching
point models

A taught point model (model AXIS6) |

Procedure

Display the Job Point Model dialog box by selecting {Tool} - {Create Job Model}. Select each
item in the box, and then press the [OK] button. The job point models are created and added
to the Cad Tree.

@: The model name of the job point model will be "robot name_job name_JBI.mdI".
[ J

Job Paint Madel

Model |

Robot Mame |HP4 I

Arc_off.jbi
Arc_on.jbi
Default. jbi
Init,jbi

Job Name

& world T Robot

Cancell

’—ParenT Model
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8.5 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 back.

2. Click on [JobSelect...] to display the Select dialog box.

Note that only the jobs of which names are common with all the selected robots are
listed in the dialog box.

Select(HPE)

|G:¥ Program Files¥Motoman¥MotoSimEG¥Example¥ N1 00¥ Arc_samp_Nx¥HPG Caticel 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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8.6 Collision Detection

8.6 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.
e 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.

| | Check here to enable
the Collision Check.

Collizion detection dialog

Check here to set the
interference pair as active.

Interference pair list. |

¥ GollsionColer{REDY

Log

Check here to display Reset| Copy |
the interfering models
in red.

X

|- | Interference check log list.
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8.6 Collision Detection

B  Setting the Collision Detection
Procedure
1. Press the [Add] button to display the Collision definition dialog box.
X
Pair Mame: IF'air'l
Model: I
— Model List
£ Master ItDrEh
i Slave |WOREK
4dd | Delete |
— Robat Action Setting
Action |PAUSE_ALL |
Robat [ALL =
1/0 Signal | 1=
Cloze |
2. Click on @ in viewpoint 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.
[ _J

6. Select the interference pair to be checked from the interference pair list in the "Collision
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8.6 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/0O signals to control the flow of the JOB.

@ Only one robot can be stopped or signaled per pair.
[ J
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8.7 Running an External Software

8.7 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|
add | Edit || Dekte |

Kewword | Path | Argumel

Cancel

1 | »

Launcher Dialog Box

Iltem Description

Select [Add] to register the software to run; the Launcher Setting dialog box
appears.

Press the [Browse] button on the right of the Path edit box. Select the desired
program (executable file), and press [OK]. (The file name will be automatically
entered in the Name edit box.)

Launcher Setting 5'

(Add] buton ath name of — aenee] Executable file name
the external MName " "
program to run. I ‘\ Of.the path:. .EXE

Argument Bromse| (directly editable.)

Cancel |

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.

Double-click the desired software in the “Keyword” column to run the external
software.

B Edit | [Delete |

“Keyword” Keyword | Path |_Areumes
column mMotocaIVSZ C¥Program Files¥.¥M..

oK

Gancel

| Double-click to run the software.

il | I
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8.8 Servo Settings

8.8 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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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 Button to set - -
change position. model opacity. | [ Model selection display
Note: Right-click the mouse on
Press to create x| — this display to open the
a new model. E menu for operation and
Add | Pos |[See IL|_I||1.UU =] Gise | edition of the model.
= 0
131 D0-SMALL Model
% HPE / N,\lfljgfl Dummy | Robot (HMF,
MOTOWELD S50 (MDL) HSF)

Display % A s E

Hide

Teacher
: wiarldfral
g FLOOR

HSF

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 opacity 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 to “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

B SAKU3 -]
% gﬁﬁﬂz Spin button to specify opacity.
® % DAL
o L Teacher
e L warldframe
L FLOOR =
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9.1 Cad Tree

9.1.4 Teacher

"Teacher" is a tool to create an 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.

i Gad Tree Teacher |

File Edit Attribute

Add| os "Hide =] [0 = Close

P
T

(2) Select [Pos]. (1) Select "Teacher".

Pozition Teacher il
Himm) imm} Zimm}
040.000] EH QEU.DDDEI [550.000 EI 0K
Rucidee) Ry {des Rz{des) Gancel

Set the incremental value fo.on EI fo.on EI fo.oo E matrx_|

of the spin button E . _M Step Operation Teacher
|1D | IHbSD|utELI EI [~ Pose

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 displayed or when the Cad Tree is not on the screen.

e Samp Nreel] 1o x|
Gamers [obot Device Modsl Tool DisplayTool Setting View Window el =18 x|
O\ @) 2] vl w] m]efor | | B | ol | o | o[ b @] e e
o— 1 PR R
i Ciad Tree WORK. x| j
Add | Por [[Fee =] ¢ |00 =] ke
1= F HPG ik =l
= R Ik
=% HPE.LK4 LADEL
§ HPG_Y-mark2
 HPE_MOTOMAN?
§ HPS Y-nark]
5 HPGMOTOMAN
2§ HFR ik ..
g Menu for model editing.
= HF flanes
& Toch
PG e Het Positon
HIZANA Hide/See »
£ MITOWELD 5350 Model Allriule +
% g:::': Edit Modal
§ SAKL i Mot
 SAKLE Froperty._.
& SAKE
& AU Edit L
= Wi m:'lﬁeu\ﬁeu *
= [ WORK ) =l iat
[T L
For Help, penss F1 T
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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 are 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 displayed in the Cad Tree. (Note that new model file does
not contain any data at this point.)

3. Double-click the new model name in the Cad Tree, or select {Attribute} - {Edit File Data}
to edit the model.
The file data editing dialog box (as shown below) appears; refer to " 9.3 Editing a Part "
to edit the file data.

’—F'.dd Partz

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.
4. Click [OK].

For RWX or 3DS model file format, the following message box appears. Select [OK]
to automatically convert the file to an HMF format.

MotosimeG x|

& wWill ou Execute CorvertRw=zHmf ?
Cancel |

When adding LINE data (wire frame), it is recommended to use LINE data in the HMF for-
2 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 changed, it 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 be moved by changing the reference position of the dummy model.
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9.2 Creating a New 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:

Select a part type.

B0 :
o Edit

(Farerer] 7]

i

Delete

Maove Cre
ClipBoard..

Cloze

File data editing dialog box

Item 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

Item Description

Stores/Retrieves the data of the part selected in the parts list on the

clipboard.
EihapF-':-l'-:i"'|"'|_Ir'-J DER) Exchanee Glipboard il
Tndesc | A [ Jc  Jo [E | F |

[ClipBoard...] button 12 100'3 10'3” 106 100'3 8 3

Clip Board

Copy to

Pazte from

[Close] button Closes the file data editing dialog box.

9.3.2 Registering a Part

Procedure
1. Select a type of parts to be added in [Add Parts] combo box in the file data editing dia-
log box.
Add Parts - 1
[E———] A |

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 parts according to the part type.

[ | 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

| CYLINDER
The CYLINDER is a cylindrical part, which can be edited in the CYLINDER Edit dialog box.

« Selecting the [Straight] check box links the values of the upper and lower diameters
("U. Diameter" and "L. Diameter", respectively).

» The value in "Number" edit box represents the number of sides to form a cylinder: the
larger the number becomes, the more perfect the cylinder becomes. Therefore, when "3"
is input, the number of side faces becomes three, forming a triangular cylinder.

» The origin of the part is the center of the CYLINDER bottom.

CHLIMDER. Edit

U. Diameter{imm? L Diameterimm!  Height{mm} Mumber

foos [F ME [ oo |5 fi El
{mm} {mm) {mm}
ID};mm E lmm. E Zimm. E Calar... |

oo
Fux(deg) Ry (dee) Rzidee)

Joa E oo E Joa E _Gancel |
Step I'IEI ~| ¥ Straight

Teacher

Goto | [~ POSE

Origin of the part

[ 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. Diametermm} Height{mm} Num
[ioog E [roon E [ie E
Himm) imm) Zimm)
(! = I i I T—
P {dee? Ry (dee) Rz(dee}
(| = I o I T—
Step I'I 0 'I Caolor... I
Teachet ——— ]
[ Gioto | [~ 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.

L. Diameter {mmi U. Thicknezs (mm Height{mmi

[iooo H [io0 H [1o00 H

L. Diameter imm} L Thickness{mm} Mumber

1000 H [100 H [1e E

] 00 00
Raxidee) Ry (e}
|0 H |0 H
seo 0~ pgien
Teacher 4

Goto | [~ POSE Cancel |

| Origin of the part |
B AXIS6

The AXIS6 is a frame part with only position and orientation data. It can be used as a target
point or for external axis setting. It can be edited in the Frame Edit dialog box.

» Add frames by pressing [Insert]: the frames are added to the Index list box.
» To delete an AXIS6 model, select the frame number in the Index, and click on [Delete].

Frame Edit
Indesx Pozitionimm,dee) Thzert |

X v z
[on E [on E oo E | Lot |

Fix R Re | Goler. |
e N o = =

Teacher ——

Step I'ID vI Gota I [ Pose E

S "y

LI [ Sm Cancel |

AXIS6 model
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9.3 Editing a Part

| 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.

CLUBE Edit
Index — —iosition(mri) v —_— _ I;ns;e;t I
2 o5 EID-D EIU-U E [ DerEe

4 =l —Carry Model Golor...|
Moo (8 vimed [ 20enm) | e
[io =] Rulde) @ Fyldes) B Foides) B Gancel |

Z-axis

X-axis

Y-axis

| 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 NUM Y Len{mm. Y Hum
[eonan [ = I [ E >
Step m ol | ar

|v Center Gancel

| Origin of the part |
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9.3 Editing a Part

| 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.

“ertex List FAGE LIST

#> | | 2490200055030
1340-1950-2500
1040, -1950500,0,1

[+ Pickup ON
Delete Wertex | oK | Delete Face
Al Glear | Cancel I
Point 1
Point 5

Point 6

, “I'Point 8
Point 2

Point 4
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 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.

Wfictth S Cmmd Depth DM mm? Height(H}{mm}

WE [ioog

E froog EI

immi Zimm)

E [oo E Joo EI

Ridee) Rzideg)

E Joo E joo H

Caolar..
I™ FOSE o Cancel |

“Teacher” section of the parts editing dialog box

Item

Description

[Goto] button

Moves the part to the Teacher position.

[POSE] check box

Moves the part including the posture 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, enter the 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/nondisplay 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 [# status.

[ Add

Creates a new model.
Referto " 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

B Property

Specifies opacity, scale, and model type. (The command {Property} is located under
{Attribute}.)

Property Toch EI
Cpacity Im j ok I
Scale I1ﬂUDDDU Cancel |

Maodel Type I
Property dialog box

Item 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 the Property dialog box.
[Cancel] button Closes the Property dialog box without applying the modifications.
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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] or select {Attribute} - {Set Position} of the Cad
Tree.

Fozition HPE x|
Himm) Yimmy Z{mm}
f0.000 EI {0,000 EI {0,000 EI Ok
P ideed Ry idee Rzldee) Gancel
[0.00 TEI [0.00 TEI [0.00 le matrix |

Step Operation —— ~Teacher ————
|'||:| LI Iﬁbsulutej ’VEI [T Poze

Position dialog box

ltem Description

“Absolute”
Displays the position with reference to the parent model, and
moves the model.

“Relative”
Displays the position with reference to the selected model, and
moves the model.

“SelModel”
Displays the Select Object dialog box; displays the position with ref-
erence to the model specified in the Select Object dialog box, and
moves the model.

"Operation" combo box

Allows to store or retrieve the data of the Position dialog box in the clip-

board.
X
Index | N [D [ & [P |
1 1 I ] 1]
. Cancel 3 0 1 0 0
[matrix] button 3 0 0 1 0
4 0 0 0 1
Clip Board—
Copy to
Paste from
[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 |
Chanee Parent |
Move Parent |

Ciloze |

Model List dialog box

Item Description

Displays the models registered in the cell.

Model selection list box The selected models 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.

Referto " 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 il

File Edit Attribute

Teacher
war ldfrarme

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 “Modelinfo.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 /[Parent model name
FILENAME=dummy /[File name
COLOR=RGB (0,0,255) /[Color of the model
HIDESEE=1 /[Display/nondisplay information
OPACITY=0.25 /[Opacity

AXIS6=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 model and 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 the desired model in the Cad Tree, then select {Attribute} - {Parent
Move} from the Cad Tree menu.
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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.

HE RKBEa kB (@A Tk 4 Model displayed on the cell.

Drag and drop.

Procedure

1. Drag and drop an arbitrary model to the cell window; a confirmation dialog box (as
shown below) appears.
Select [Yes] to specify the parent model. If [NO] is selected, the parent model is auto-
matically set to "WORLD".

MotoSimES ]

Eorch.ps ¢
Select the parent model?
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9.11 Reading a Model

2. A dialog box appears to confirm whether to copy the model.
Select [Yes] to copy the file to the "models” folder of the cell.

Select [N0] to display the file in the cell without copying it: in this case, the only file path
is described in the cell file.

MotosimeG X

@ Tarch.ra

Copy model to "model” Folder?

In the case that the model is in the RWX or 3DS format, the following message box
appears; click on [OK] to automatically convert the model into the HMF format.

Motosimee x|

& [ ol wank to execute convertion of RW Models (ConvertRwxzHmE)?

Cancel |

When adding LINE data (wire frame), it is recommended to use LINE data in the HMF for-
2 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).
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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 conveyor number.

Conwveyor Operation Panel

Cine Mo,

Fosition {mm? I EDDD-UE

v Corvevar Power On
[T Robot maoving with Gorvewor

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.

Conveyar Install X
—Mo————— Mame
& Hfali | [CONVEYOR-NOT
" MoZ ;
Jaint Hum
" Mo3
1
" Mob
 Mob 13
ITI Cancel

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 e 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

r Mod Himm | o Endimm) | 00

) HoG
Mo Ore{mm)] 00| ¥ make madel

] 4 I Cancel |

Conveyor moving [ Ending position
direction

Conveyor position Home position

Start position

\ Length of home positon

Thickness

Length of conveyor

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 d

ialog box

Item

Description

"Motion info" section

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.

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 [make model] check box unless
the default conveyor model is to be used. If the [make model] check box is not cleared,
the modification for the model becomes invalid, and the model is restored to the default

model.

B  Setting the Conveyor Synchronization

Set the synchronization conditions of the robot and conveyor in the Synchronization Condition

dialog box.

To open the dialog box, select {Device} - {Conveyor} - {Set Conveyor Condition File}. The

data will be stored in the conveyor condition file (CV.DAT) of each robot.

Synchronization Condition ll
Riobot: | Px2850-A0-3 |
—Coveyor Mo — Corveyar info

& 5T ¢ tod | Mame | GONVEYOR-NO1
o € HoE

CONeE O Mo Speedimm.s) I 150,000

—Condition

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

184/297



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" Select ON/OFF to reverse or not the direction of
combo box the motion. Applies only if the base axis is
selected in the Tracking combo box.

"Ave Time(msec) Specify the average time for the conveyor to

edit box change speed.
"User Coord No" Specify the user frame number that specifies
edit box the conveyor direction. The user frame number

that corresponds to the conveyor number is set
automatically and cannot be changed.

"LS offset(mm)" Specify the distance of the conveyor home posi-
edit box 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 x|
Mame |COMVEYOR-NO1 =]
—SoftLimit( —SoftLimit-) Unit L
= " pulse
% [ 2500000 # [-zs00000 | o
v [ 2500000 v [ -250000.0
z [ 2500000 Z [ -2500000
Exl | 00 | |Ex1| 00
Ex2 | 00 | |Ex2| 00 r{”'t
pulze
B | 0o | (B 00 || & dee

Select the unit of
the soft limit.
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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:

Ih=tall Fobot 5'
Directry: |G:¥ Program Files¥Motomarn¥MotoSimEG¥Cellz¥Paint Demo¥P RE
Robot
Robot Mame: |Eai==e]

File Mame:
[ 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.

sy || Current values of the rectangular motion.l

Step |1 i vI Cloze |

B Modifying the Soft 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.
[ J
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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.

B  Registering a Gantry Robot

1. 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.

v Series List

v Make Model Cancel |

2. Enter the name of the gantry robot in the "Robot Name" edit box in the Install Robot

dialog box.
Ih=tall Robot EI
Directry: |G:¥P'r|:|gram Files¥Motoman¥mMotosim EG¥Cells¥Paint Demo¥ G Ak
Robat
Robot Mame: |k

File Mame:
[ Model.. I |G:¥P'r|:|gram Files¥Motoman¥mMotosimEG¥Cells¥Paint Dem

| (] I Cancel

3. A gantry robot is automatically generated.

-
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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 rectangular motion (X-, Y-, Z-axes) and rotating
motion (Rx, Ry, Rz-axes) of the robot coordinates.

Current values of Current position of
the rectangular motion. (AN dea the rotating motion.

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
Name |GANTRYE [ of the soft limit

—SoftLimitt+) —— —Softlimiti=) ——— Unit

™ pulze
w | 2500000 A -2500000 = L
¥ | 2500000 ¥ | -260000.0

Z | 2500000 £ | -250000.0

fpply

£l | 1000000 | |Ex1 [ 1000000

Exe | 1000000 | |Ex2 [“rooooon ([ Hnit
" pulze
Exd | 1000000 | | Ex3[-1000000 | & ges

2. Close the cell file, then open it again.

@: To enable the modifications, reload the cell.
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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

Option Setting x|

settings, select the “Graphic” tab of the Option Setting dialog box.

Graphic | ark Lp I Raobot Optian I Lang / Lnik I

—Backaround Calar—————— ~ Shadow
Top [ Show
EI:IttI:II'I'I |3|:|||:|[ I ED'D[ |:|:|||:|r | -
W Serie Dl Reszolution |19z
[32-256]
— Smooth Tranzition
M Blurring 4
W
Execute (1-64]
Diuration |1 2
— Frame & 256
— Dizplay Frame Length  |100 =
Diriver II:IpenEL vI V¥ always Display Axish in Frank
v fuwis Triad On
¥ Perzpective
Rezet |

] | Cancel |

Graphic tab

ltem

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.

Item Description
"Top" color Displays the current color of the upper part of the background.
indication box Press [color] to display the Color dialog box, and select the desired color.
"Bottom" color Displays the current color of the bottom part of the background.
indication box Press [color] to display the Color dialog box, and select the desired color.
[Same Color] Check this check box to set the “Bottom” background color to the same
check box color as the “Top” background.

11.1.2 Smooth Transition

Specify if a smooth transition is executed when changing viewpoint in the “Smooth Transition”
section.

Item Description

Select to execute the smooth transition function when changing the

[Execute] check box . .
viewpoint.

Specify the duration of the smooth transition. (Editable when the [Exe-

Duration™ edit box cute] check box is selected.)

11.1.3 Display

Configure the graphic driver in the "Display" section.

Item Description

Select a graphic driver from the list: "OpenGL" is selected by default.
The graphic drivers currently available are "OpenGL" and "WinGDI".

"Driver" combo box
@ To apply the change of graphic driver, reload the cell.
L g

Displays the coordinate axis below on the lower left of the cell window.

[Axis Triad On] F
check box l

;]
[Perspective]

check box Check this check box to display the cell in perspective.
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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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11.2 Markup Settings

To configure the lines and texts on the cell window, select the "Mark Up" tab of the Option Set-
ting dialog box.

Dption Setting x|

Graphic  Mark Up | Fiabaot Dptionl Lang / Unitl

—Mark up

Color

Thicknesz |3 3‘

— Text

Font Mame Isans zerif 'I
Size [pt.] I24
Back Color color | - Hesetl

Ok Cancel

Mark Up tab

Item 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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Mark Up tab

ltem Description

"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.

"Text" section
"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 modifications.
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11.3 Robot Option Settings

When a robot axis reaches its limit position, the color of the axis changes.

Option Setting

Graphic | tark Up Robot Option I Lare / Unit |

—Fulze limit warning
Limit alue &) |95

v Execute in Teach

[T Execute In Play
[~ PReverse Color

Color at Limit calor | I

—Plavback Animation
[~ Expart HSF File

Reset |

ok | =t |

Robot Option tab

Item 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.

"Pulse limit warning" For example, the limit range is plus or minus 5% if the
2 limit value is set at "90". (If the limit value is set at “80”,

section
e the limit range is plus or minus 10%.)

[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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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
b (such as collision detection, limit warning... ).
* For the file export operation, please refer to the " 4.7.1
Playback animation file export "section.
[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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11.4 Language and Unit Settings

To configure the language and unit, select the "Lang / Unit" tab of the Option Setting dialog
box.

Option Setting =l

Graphic | Mark Up | Robot Option  Lang ¢ Urit |

— Language

* Japanese

= Englizh
— Unit Settings
Length IITIITI
Pasition I'T"T' ;
Shaw Unit Setting Dialag{
Angle Ideg : :
Wieight Ikg
He&etl
ak. Cancel
Lang / Unit tab
ltem 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}.

For unit configuration, press [Show Unit Setting Dialog]. Referto"11.4.1
Setting the Units " for details.

"Length" edit box
Indicates the unit of the length.

"Unit Settings” "Position" edit box
section Indicates the unit of the position

"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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11.4.1 Setting the Units

Specify the length, position, angle, and weight in the Setting Unit dialog box which can be dis-
played by pressing [Show Unit Setting Dialog] on the "Lang / Unit" tab.

@: The settings other than the "Unit String" section are discarded.
L J

B Length
Select the “Length” tab, and specify the unit for length.

| Select the unit. |

x|
Leneth | Pasitih | fnele | Weight |
—Data —opeed
Min : ID.DDD " Slow
Max : |1DEIEIEI.EIEIEI * Medium
" Fast
— Divizion Mumber
I'l aon
v conmect 10.000
\ ok | #Feta |

\— Select this check box to set the position
unit in conjunction with the length unit.
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[ Position

Select the “Position” tab, and specify the unit for positions.

| Select the unit. |

Setting Unit

Select this check box to set the length
unit in conjunction with the position unit.

B Angle

Select the “Angle” tab, and specify the unit for angles.

| Select the unit. |

Setting Lnit
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B Weight
Select the “Weight” tab, and specify the unit for weight.

| Select the unit. |

Setting Lnit
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12 Applied Operation

12.1 Teaching Using OLP Function

12.1.1 Whatis 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. This may 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 click on the proper model.
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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.)

2. Clickon on the tool bar or select {Tool} - {Teaching} - {OLP...} to display the OLP

dialog box.

Xl
¥ OLF Active
~ Move Mode
v Position lUse Face:
I Orientation | Mol
[T Zis  Beverse
— Pick Mode
I~ Free [~ Center
IV Vertex [ Edge
— Pick Object
¥ Madels IV Frames
I~ Lines ™ Puirts
™ Floar
— Operation Object
{* Robot TCP
" Teacher W |
" Cutodel
Moare »> | IW'
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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.

Select.

—— P 7 OLP Active

Move Mode ———————————————
IV Position sz Fare:
™ Orientation | Hormal
[T Z-huis ) Feverse
Pick tMode
¥ fFres ™ Certer
[~ Wertes [~ Edge
— Pick Dbiset
v (dodels IV Frames D
[ Lines Al
™ Floor
Dperation Object
{* Rohat TCP
" Teacher WNF
" Curtodel
More »» | IWI

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.

d A

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.

Select.

OLP: HP6 E =

—}p OLP Active

/f

MoveMode————————————————
v Position ze Face:

™ Orientation | Mol

[ Z-hsis = Beverse
Fick Mode———————————————

[~ Fres ™ Center

¥ ertex ™ Edoe

v Models V¥ Frames ;
[ 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.

the corner.

Click a side near

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. | — /¥ OLP Active
MoveMode————————————————
¥ Position ze Face:
™ Orientation | Mol
[ ks = Beverse
—Pick Mode———
Select. 1 —} ¥
7 Werex [~ Edge
 Pick Objact
v Models ¥ Frames D
[ Lines onte
[ Floor
peration Object
{* Robot TCP
" Teacher SNE |
 Cuodel

More »» | Cloze I

2. Click on the following position of the workpiece model displayed in the cell window.

| Click the side face. |

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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model face.

B  Position Designation in Edge Mode

IIn "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.

Check.

Select.

CLP: HPG

—— v OLPActive

Move Mode

¥ Positior Vse Face:
I Orientation | Mol
[T 2z £ Beverse

— Pick Mode

[~ Fiee [ Center

R dds

~ Pick Objset
v bodels ¥ Frames D
" Lines it
™ Floor
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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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 without moving it,
make sure to uncheck the [Position] checkbox.

The target point frame appears when the left mouse button is pressed 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 point; the blue arrow is the X-axis and is

defined by the face edge closest to the point; and the green arrow is the Y-axis and is orthog-

onal to the two other axis.

» That some geometries, such as lines or points, do not have sufficient information to gen-
@ erate a frame information. 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) 0 Ry (degree) 0 Rz (degree) 0
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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 warld il

H{mm) Y{mm) Z{mm}

IWEWDDD H|5au.nuu H oK

Rux{dee Ry (g Rz {dee) Cancel

[150.00 EI|—2D.DD EIDDU H :
matrlxl

Step

Ciperation Teacher
|‘|D x| Iﬂbsaluteﬂ EI [ Pose

4. To see and understand the coordinate axis of “WORK?2”, select “WORK?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 in the following figure.

Check.

CLP: HPE
' [ DLP Active

Move Mode

¥ Pasition Ize Face:
. £~ Marmal
¥ Reverse
Select. [ Center
v Wertex [ Edge
~ Pick Object
(¥ Models [¥ Frames
T oe—toE
™ Floor
peration Object
' Robot TCP
" Teacher Kz
" Cutodel
tore »» | Cloze I
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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 checked, the direction of the tool coordinate axis will
not be changed as shown below.

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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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 as shown in the following figure.

Check.

Select.

R

QOLP: HPG

—P oL Active

Move Mode
¥ Position
[ Orientation
¥ Z-fuds

Jze Face:
£ MNomal
% Feverse

Fick Mode

[ Wertes [~ Edge

" Center

k

— Selactable-SHs
v Models ¥ Frames D
[ Lines Dints
[ Floor
Operation Object
" Robot_Tool
" Teacher HYE
 Cudodel
Moare »» | Cloze I

3. 3.Click on the face of the "Work2", and the tool Z-axis will turn so that the tool end is
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perpendicular to the clicked face of the model.

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 used in " 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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Check. | — P OLP ctive
Move Mode—————————
v Pogition Wze 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
{* Robot TCP
" Teacher S |
 Cuodel
More »» | ’m

4. The tool does not move even though the “AXIS6” on the cell window 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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6. Click on the AXIS6, and the tool moves to the vertex of the AXIS6.

Uncheck.

Check

Xl
[w OLF Active
— Move Mode
¥ Pasition [Jze Fage:
I Orientation | & Mormal
[T 2z £ Beverse
— Fick Maode
I™ Free " Center
V¥ “artex [~ Edge
Mick Object
[ Models Frames
I Line Fointz

Lalu])

— Dperation Object

" Robaot TCP
" Teacher HYE |
 Cuodel
More »» | Cloze I

% 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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i ad Tree WORK x|

File Edit Attribute

ADD | POs |[5es 2 N I )

The operation object of
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.

OLP: FLOOR: x|
Check. > [ OLF Active

Move Mode

I¥' Paosition ze Face:
™ Orientation | Mol
[ Z-hsis = Beverse

[~ Fres ™ Center
v ‘ertes [~ Edge

Select.

[ Floor

Operation Object
" Robaot TCP

Teacher ML
& Cutodel

More »» | Cloze I

2. Display the Cad Tree to select “DAI”, or click on the [Ea] button to select the “DAI”

model in the cell window.
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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 B 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.

Click here.

% Perform the same operation when the [Teacher] radio button is selected for the “Operation
Obj” section.

[ | 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 model (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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3. With the Lf| icon or the menu {Tool} - {Teaching} - {OLP}, display the OLP dialog box
and click on the [More >>] button.

QLP: ES200M-G ]
v OLF Active
~Move Mode ————————————————
IV Position IJze Face:;
™ Orientation | Hormal
[T Ztwis " Feverse
r~ Pick Mode

[~ Free [ Center
v “ertex [~ Edge

r— Pick Object

v tModels ¥ Frames
[ Lines [ Puoints
™ Floor

— Operation Object

{* Robat TCP

" Teacher HYE
" 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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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].

i Select Object

Tooggle tree |

Cancel

i)

-locate

- kalB5-2
-ka165-1
-UEE-DAASSY-00

- 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

OLP: ES200N-G

Fv 7 ’ [ OLP Active

Move Mode————————————

¥ Pasition [Jze Face:

I Oriertation | & Mol

[T Z-twis £ Beverse

128 — Pick Mods

L*R I™ Free [ Center

IV Wertex [~ Edge

~ Pick Objact
v Models V¥ Frames D
" Lines iRt
™ Floor

Operation Object
' Robot TCP

" Teacher KiE |

" CuModel

<{ Less | Cloze I
— Maowve to External Ref. Point

Froy | —P P ki

Select Reference

|

— Synchronous Move of Base Axis —

[T &ctive Method |

6. Click on the work piece at the shown position.
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Click here.

= To use the "Move to External Reference Point" mode, the "Operation Object" needs to be
set to robot.

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 allows 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” .
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Xl
[v OLP Active
~Move Mode———————
¥ Position lze Face:
™ Orientation | Mol
[ Zduis ") Beverse
— Pick Mode
™ Free [ Center
V¥ Wertex [ Edae
— Pick Object
V¥ Models ¥ Frames
™ Lines [” Paints
[ Floor
— Operation Object
¥ Raobot TCP
~ Teacher KrZ
' Curkadel
<< Less | Close |
— Mowe to External Ref. Point
[ Active Select Reference |
Check. | ™\
5 deghronous Move of Base Asis—
V' Active || "
Approach litthe by litle

u

Displays the selected move method.

3. Click on the [Method] in the OLP dialog box to display the “Synchronous base axis
movement” dialog box, and set the move method.

Select the move method. |

MODE

Synchronous base axis mOvemen

* Front movement

= fpproach little by little

Input only when the
[Middle of attainment
and front] radio button
is selected.

 Middle of attainment and fromt

_34(

STEF

[ 10000000

[

Cirder of Axis

I j‘

Front Movement

CANGEL |

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 o !

2=t

N
Moving distance |

Procedure

1. Select the [Front movement] radio button in the “Synchronous base axis movement”
dialog box.

Synchronous base axis moVERmE x|
Select. | — ODE

{* Front movement
" fpproach little by little
i~ Middle of attainment and front

~STEP——————  —Order of fxis
I 10000000 1 m ’7 Iﬁ
— GANGEL

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.

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
i
['_}ff  © Distance to '
<l aimed point After
- move
—— The robot moves ——

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.

Synchronouz base axizs movem Xl

Select. MODE

{~ Front movement

{* fpproach [ittle by ittle
 Middle of attainment and front
Order of Axis

STEP—————
“ 10000000y P 4|
ok | GANGEL |

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 then moves to the middle point
between the first attainment and the front of the target point, and the tool end (TCP) moves to
the target point.

Target point
!

After E = %’
move 1 - T

The first attainment

=5

The robot moves in the direction - Middle gn%r:att(i)fotir:ﬁ_

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.

o

Synchronous baze axis movEM

—MODE

Select. —\ " Front movement

" Approach little by little
£+ Middle of attainment and frant

Sets the interval
to search for the _\fTEF‘— (Order of fxiz

aimed point. | mm | | ] =
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.

® Searches for | Target point

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 .
@ 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
point.
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12.1 Teaching Using OLP Function

Aimed point
Moving distance of fmeapon
the third servotrack ‘

Moving distance of
the first servotrack

Moving distance of 5
the second servotrack .m
e

- b " o

—)

After move

Procedure

1. Select the [Active] check box in the “Synchronous base axis move”. For the multiple
servotracks, the servotrack move methods cannot be selected since only one method

is available.

Select.

2. Click on the target point.

OLF: UPE-X X|
v OLF Active
R e —
¥ Position [Vze Fane:
™ Orientation | Momal
[ Z-hsis = Beverse
— Pick Mode

[ Free [ Center
IV Wertex [~ Edge

— Pick Object

¥ Models ¥ Frames
[ Lines [ Fuints
[ Floor

— O peration Object

' Robot TCP

" Teacher Kz

" CuModel

< Less | Cloze |

— Mowe to External Fief. Point

[ Active Select Heferencel
%uchronous Move of Base Auiz—

v Active |{
Approach litle by litle

« 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|
—PULSE
5 L u 3 B T
o0 o o 0 0 0
Cox o o 0 0 0 0
C oY o o 0 0 0 0
TOOL Me: 0 Register Fulze I Robot Foze |

LIFRAME: I

Clear User Frame |

Cale Uzer Frame I

Save lzer Frame I

UFRAME [T ]

3. Set each item in the OLP dialog box as shown in the following figure.

QILP: HPG ﬁl
|7 OLP Active
b ove Mode
IV Puosition |Uze Face:
[~ Orientation | Mormal
[ Z-twis = Reverse

— Pick Mode
[ Free [ Center
IV Wertex [~ Edge

Fick Ohie

[ Floor

O peration Object

" CurModel

Maore > | Cloze I
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12.2 User Frame Setting

4. Setthe [UFRAME] to “1” and select the [OO] radio button in the “PULSE” section.

1 Calculate User Frame 5[
FULSE
L u] R E T
+ 00 |D |IJ |EI |U |U |EI
] I | ] 0] ]
ot o ] ] Jo 0] ]
Select the TOOL Mo Regizter Pulze I Robot Pose |
[OO] radio r
UFRAME: wqn
button. I / Iﬂeﬂ
Calc User Frame |
Save User Frame |
Glear User Frame | LIFRAME m

5. Click on the vertex of the workpiece displayed in the cell window to move the robot tool

to the vertex.

6. With the tool end in position, click on the [Register Pulse] button in the Calculate User

Frame dialog box.

i Calculate User Frame ﬂl
—PULSE
s L 0 - B : 7| Sets the pulse data.

00 |-2de63  [21487 j24710 ] |-1928 e

oK o ] ] ] ] ]

07 o ] ] ] 1o 1o

TOOL No: D {"Reeister Pulze |  Raobat Pose |

SIFReaItE | —— | Registers the pulse.
Gale Uger Frame I
Save User Frame |

Clear Uzer Frame | UFRAME |1 vi Gloze |
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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 Uzer Frame

,— 1 Sets the pulse data.
5 L u R B /T

ol |—24663 |21 487 |24?‘ID |D |—‘I 29 nBBDB
& Ox |5861 |—1334 |—'.-‘D'.-‘ |D |—3?5 |—2093
Cov o jo ] 0] jo o
TOOL Mo: 0 THegizter Pulze Y Robat Pose |
UFRAME: I
Cale Uzer Frame |
Save Uzer Frame |

Clear User Framel UFRAME |‘| vI Cilose |

9. Click on the position of the workpiece in the cell window as shown in the following fig-
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 T
00 /-26392 |3892 |4594 |D |—420 }zﬁam Sets the pulse data.
. |—24663 |2‘I48'." |24'."1D |El |—1929 KSSDS
=10 [5361 REE R BT | |-278 |-2093
TOOL Mo: 0 {“Fegister False Yl Robat Pose I
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 [OY], and click on the

[Calc User Frame] button. The frame as shown in the figure below is displayed on the
workpiece.

Display with the workpiece hidden
!

Newly set user frame

224/297



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.

Select here. —&r

GALL JOBINIT & Med

MOY.J G000 VJ=100.00

i Lo (oo
MOV CODD3 V1280 p_| 12 e

GALL JOBARG ON I Mol

MOWL G0004 V=330 PLA

CALL JOB:ARG OFF
7 MO CO005 WJ=5000
. | MO CO006 WJ=10000
A | CNONT 11— AN nn _I
A I »

Move... |MO\.-‘J WJ=078
OLP | Positionl Lang IO|DSe I

Robot:  [HPe |

Select "1".

nn
v GLv
= (L=

e[l
annLe
e[l

8l 8l 8l £
nter
Del  Add Mod

13. Use the Programming Pendant diagram box to move along the X and Y axes, and the
tool moves along the slant.
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12.2 User Frame Setting

The following describe how to move the tool to the position: (X, Y) =

Moving with a User Frame

of the user frame.

Procedure

1.

Click on the [Position] button of the Programming Pendant dialog box and then on the
Select the [User Frame] radio button and

[Frame] button of the position data panel.
click on the [OK] button.

+ (DEFAULT.JED Rl

Link
Rect (|CALL JOBINIT

Teol | MOV T0000 VJ=10000

MOV GOODT V.I=10000

User & 1MovJ 60002 v.J=100.00

<] [MOV Gonoe v=1280 F
CALL JOB:ARG ON

Bxt CIMOVL G004 =830 PL=t
CALL JOB:ARC OFF

oy conce VI=B000

MO GO00G W)= 1UUTI_I
Mm: | ~nnT \i 1-100 AN

v Swnc
v Mpl

Move.. |MOWJ V=078
OLP |[pasitin] Lone | Gloss |
Robot x|
-28393 = Display Referance Frame
- [ RX-EE@\A —
- o L [3892 B|—42D " Puke
L EBY+ Ry EBRW ™ BaseFrame
z- L]z Re e ]Re WH T[40 Er E"'E"‘I
+| ' " BagdFrame
» e » Enter M
Del Add  Mod e

" RoboyfFrame  © Tool Frame

(300, 300) from the vertex

Select here.

" Juoint &ngle [deg)

Cancel

 Enternal Ass

("UFK I 1~ Ext, Auis [mm.deg)

Programming Pendant Dialog Box Position Data Panel

2. Set each value in the User#1 dialog box. In this example, set the values: X=300,

3.

Y=300, Z=0.

P lUzerdl [mmdeel

% [299.9% E Step

H‘ Rx|1 80.000
¥ [200 000 Ry [0.000 E fro =
[~ BaseFrame

7 IW EI_ E|xtern|

Frame

Close |

|

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.

Trace Confieration

- HPE_Y-mark2

- HPE_MOTOMANZ

- HPG_Y-markl
HPG_MOTOMANI

(= HPE_linkS

FPS_inks
MHumber of Points:lmﬂﬂ = ,ifangE:

Trace Model: |HP5_th

Parent Name:lworld |

Toch
HPE_tcp
Color... |- GCancel | ; -~ HIBANA =
" J

Select "Flange".

Trace Configration

B
Trace Madek [HPG_flanee Register |

Parent Name:lworld | Delete |
Mumber of Points:lmﬂﬂ
Color... | - Cancel |

2. Execute an job.

Click on Ml 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 drawn 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. This parent changing function is useful

in the following cases:
* Tracing welding point positions when the robot holds and moves a workpiece to a fixed

welding points.
* Points to be traced are set to 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 Cad Tree world El
Eile Edit Attribute

Add | Pos |[See =] v |[iio =] Ciese |
=) |

----- 2 HPExJxDEFALLT

& | NXI00-SMALL

=% HPs

=% HPfrm
=% HPE_linkT

=% HPE_link2 |
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12.3 Trace Function

3. Add the “CONE2” model to “YOUSETU".

YOUSETU

#dd Partz

[BOK = Bidd |
ovLNDER,

el m— Edt |
FIFEZ |-

gﬁg Delete |

Move Org
ClipBoard...

Ciloze

The following figures show “CONE2” and the layout setting.

COMEZ Edit

L. Diameter (mm} Height {mm}

Mum

J1o0.0 E j1o00.0 Ji6 E
Himm) immi Zimm} 0 x|
joo E joo J-1000 Hlmm) fimm) Z{mm}
Rixidee) Ry (dee) Rz(dee) J540.000 EIlU-UUU Elhsn.unu H OK
Iﬁ E oo E jo E Pt lde) Ry (e} Rzide) Gancel
Step Im ,I Calor.. | Jo.oo HW.UU Hlm E matrix_|
Teacher oK Step Operation Teacher

Gioto | [~ ROSE cancel |1U vl Iﬂbsolute VI Gol [~ Pose

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.

' Gad Tree world
Eile Edit Attribute

%]

‘ Add I Pos ||See

o N | (=

g HPA_MOTOMANI
=% HP6_linkS

|
| Create "WORK3" on TCP.

E-§ HPE links
=% HP6 flanee
w8 Toch

HIBANA =l
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12.3 Trace Function

5. Add the “BOX” model to “WORK3".

WORK?

&dd Farts

add |
EVLNDER — .
e [mm—
g}ljlgg b Delete

Move Cre
ClipBaoard..

Cloze

Set the BOX as follows.

Width & imm} Depth{Di{mm} Height{H{mm)
J500.0 E J500.0 E J200 EI
Himm) Yimm Zimm)
] H ] E ] H
Ru(dee) Ry (dee) Rzide)
0] E Joo E Joo L;]
Step |1D vl Calar...
Teacher oK
&I L Cancel |

6. Select {Robot} - {Trace} - {Configuration...} to set the [Trace Model] edit box to
“YOUSETU".

1 Selecting Object ll
MI Ok I Cancel |
= w:orld -
Trace Configration 1' i j
Trace Model |HP5_1.3|3 = e O —> -- H100-SMALL
Parent Mamefworld | _I Delete | E| :Eg_rur?
Mumber of Points:lw E =8 F{Pﬁ_link1_
Calor.. | - Cancel | | = I_lif':.rsl:llll:'hﬁk?inkS LI
Trace Configration x|

Trace Model [\OUSETU Register |
Parent Name:lworld | Delete |

MNumber of Points:l'l 0o
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 | Register | B lg-aljlllli‘nb!‘_?inkﬁ -
Parent Name:lworld— _-I-ﬁ-—» B HETS_I__:ZE&B
Mumber of Points:lw E| HPfitcp —
Caolor... I - Cancel | / |-|1 =

Trace Configration

Parent Mame:[WORKS

Mumber of Points:lmﬂﬂ
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 X
Trace Model: [YOUSETU [ Reeister |
Parent Mame:WORKS _I Delete |
Mumber of Paints: IEEIEIEI

Ciolar.. | - Cancel |

9. The [Color...] edit box 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.

L g _

Initial State Viewed from Side Initial State Viewed from Front
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12.3 Trace Function

13. Execute the job and the tracing track attached to “WORK3" will be displayed. This
helps to see which positions on the workpiece are to be welded.

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

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 (common in both) : HP6-A00

» The 1st robot name : HP6-A

» The 1st robot position :X=0,Y=700,Z=450
» The 2nd robot 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 [HPe-f =l |ocated in the upper left
part of the screen to set the active robot to “HP6-A”.

3. Click on or select {Robot} - {Controller} - {Select Job} to create a new job “HP6-A".

Select (HPE-/) x|
[C#Program Files¥Matoman¥MotoSimEG¥Ce ls¥ TWINEHPE-A Gancel
[Pe-Al JBD Gl [R ~| Import | Gopy. | ! | Delete| —Eﬁg
|
[Enter "HP6-A".
1 oK | |
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12.4 Simulation of Multiple Robots

4. Clickon to display the Programming Pendant dialog box. Confirm that the title bar

6.

Confirm that the title
bar shows "HP6-A.JBI".

+ (HPE-4.JBD Rl

Move.. MOV V=075

aLp

Position| Long

Fobaot: IHPS-P. 'I

v Swnc
v Mpl

s [Ddst * [hl®
- [ e [Dde
v [ ™ GL™

8 8 i«
Del  Add Mad

Enter

Change this display
to "HP6-B".

Select(HPG-E)

T (DEFAULT.JBI RI

Link = (TSI Fast

P
EMD

Rect

Taol

User

Ext
1

Robot: ({5

Mave.. |M\.-‘J W.J=078
OLP [ gh=ition| Lone

x|

& Med
= Slow
¥ Sync
v Ml

-

s [ Je
- [l
- [l

R (Lo R
e (Lo e
™ L™

8 i
Del  Add

Enter
hod

[C:¥FProeram Files¥otomarMotoSim EG¥Ge ¥ TWINEHPE-EB

|HP6—EI|

E“""\'_
[ Enter "HP6-B".
1 N

JBI Gt [R1

x|
Gancel |
LI Import| Copy. | _‘I Delete| Egg
|

7. Create any desired job in the same manner as “HP6-A”.

of Programming Pendant dialog box shows “HP6-A.JBI”, then create any desired job.

Create a job for “HP6-B”. Select “HP6-B” in the [Robot] combo box of the Program-
ming Pendant dialog box.

Click on or select {Robot} - {Controller} - {Job Select} to create a job “HP6-B”.
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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 Selection 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 x|

JOB List:
Fobot Lizt

'HPG—P. fol's I
Cancel |
Select a robot

to be simulated.

r JobSelect.. |

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.

235/297



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.

HPG6-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. Click on to display 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.

Move... | MOV W I=078

OLP | Position| Lone [Chose |
Robot:  [HPE-A =l
5 []s R [Qe]re JOB Edit x|
L= L+ B- E
y EIZIU+ ; EIZIT+ o
- + T- +

Eﬂ Eﬂ Add Line I Replace Line Cancel |

10 o 8
Del  Add Mod

Enter Caution:Mo Syntax Checked
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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.

Select the [Add Line]
radio button.

x|

|DOUT COT#01) OFF|
#dd Line Replace Line | Cancel |

Caution:Mo Syntax Checked

+ (HP-A.JED Rl =l
Link =[NGF " Fast
i s
Tool Oy Soom aezso0 . Slow
User 1M GO002 VJ=2500

| Mo S0003 V=250
MOV GO00d voa=2500 ¥ Mpl
Ext | MOy S0005 V=250

2]

] B—

Move... |MOV.J WI=078
QLP | Posmonl Long | Close I

Rabot:  [HPE-#, =l
> [D]> - (DI

- [l & e
v (v ™ (D™

o i e |
Enter
Del  Add Mad

4. Add the following three lines after the last instruction “MOVJ".

DOUT OT#(1) ON
WAIT IN#(1)=ON
DOUT OT#(1) OFF

1 (HPE-4&.JBL R x|
Link & [MOP " Faszt
Rect |MOWJ GOOO0 WJ=2500 & Med
Toal ~|MOV.J GO0M V/J=25.00

WMoY CO002 WJ=25.00 " Slow
User Clmon 0003 WJ=2500 ¥ Sync
| = || M.l GOO04 V=250
MO GO00G W J=25.00 I Mpl
Ext O |DoUT OT#(1) ON
WALT IN#(TI=0N

|

o,

EMD

1] | B

MO W I=26.00

aLP |F‘|:-Siti|:|n Long

Robat: I HPG-& - I

> [l
- G
- G

= [
o [
™ Gl

i ¥
Del  Add

-
flad

Enter

2371297



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
WAIT IN#(1)=ON : (HPE-ELJBD R x|

Vsl ? Mo Goon w=oaan L Slow
User Cluovonom V=500 | Syne
[ =|MOvl Congz vi=2500

MO CO003 WJ=25.00 [+ Mpl
Ext {|EMND

!l
1 | B

Mlove. |MDUJ W=2500
OLP | Position| Lone

Robot: IHF‘E—EI vI

> Ll & (™
- G e Ghge
- [ ™ G

i g i
Lel  Add Mod

Enter

6. Add the following line after the last instruction “MOVJ".

DOUT OT#(1) ON

i (HPE-B.JBD Ri x|
Link (*[MOP " Fast
Rect |DOUT OTH#I) OFF i Med

WALT GN# =0N
Tool Oy oonn0 wa=2so0 ¢ Slow
User CIMOVICOOM VI=2500 19 Syne
MOV GO002 V.I=2500
MO CO003 V=050

|

<

Move.. ||"-'10U-.| W J=25.00
QLP | Pozition| Lone

Robot: IHF'E—EI vI

> GLls * [~
- GLv e Ghge
- [ ™ G

(& i« i
Dzl  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

Select "HP6-A".

~ Terminal Info.

OF I Gancell

Connection 5

IDMAP Editor

Terminal
;J —‘ Cancel |

Specify here. |

Terminal

T
Cancel |

~Gonnect
ym\on List——
! ADD | Edit | Delete

~Terminal Info,

Cancel |

Specify here.

8. Select “HP6-B” in the Connection Setting dialog box. Click on the [Add] button to add

two connections between the robot and the sequencer.

Gonnection Setting

- Gonnection
~Gonnection List

T P | T |
—_— T

Terminal

W

Specify here.l
x|

x|
~IOMAP —Connectig
~GCongp#ion List————————————————
Add | Edit IDE|E|EI
3 HPS Pi e RDDI Edit, I Delete
= A
IN#O1 T4
- OT#0T. T3
~ Terminal Info.
Cancel

Terminal
T |3_
Cancel |
/

Specify here.
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12.4 Simulation of Multiple Robots

9. Add two connections in the sequencer as follows.

—IOMAP

Add | Edit | Delete |

El-HPG-A
LI T2
L. OTH01,TI

£ HP6-B
LN T8
L. OTH01,T3

—Gonnection
—Connection List

— Terminal Info,

oK | Cancel

Specify here.

ection Editor X
ne of Connectiop
Sequencer Output
{Fobit npd) o |
Sequencer Input Gancal
{Robiot Output) _oence |
TIMER = [ 000 [sec] Bxp.>>

Connection Editor
ing of Connectiggel

Sequencer Qutpur
{Robot Input)

Sequencer Tnput
{Rabot Cutput)

TMER = [ 000 [cec]

=T
|HPS*E‘IN#CI1 oK |
FPE-A T _Gerea! |
Exp. %

~IOMAR —Connection

Gonnection List

(| T2T3TIMER= 0.00
T4.T1,TIMER= 0.00

]

Delete

 Terminal Info.

0K | Oancell

10. Click on the [OK] button.

11. Reset the cell and execute the jobs. Displaying both the 1/O Monitor dialog box and the
Programming Pendant dialog box may help you to read the sequence more easily.
The 1/0 Monitor dialog box can display I/O information for each robot by changing the
selected robot on the Programming Pendant dialog box.

(e QT#1) OFF
Tool ¢~|MOV 50000 V=250
MOV CO00T V.J=0500

User € Mow] Conoz v.=2500
+] MOV Goooa v.=2500
MOV GO004 V.J=25.07
Ext MOV G000 V=250
DOUT OT#07 ON

7 WALT TN =0N
. | END

Move: |MOV.J V=078
aLP I Pnsitinnl Ong I Gloge I

Robot  [HPE-A |
s D5 * GDI~
- [l & [b]er
U [Due ™ [a]™

i« 1o 8
Del Add Mod

= Slow
¥ Sync
¥ hipl

Enter

| Links to change the display.

L0 Monitor (HPE- &2 il
Group Mo |4 -
G ——— —OGH#T ———
[~ IN# [~ OT#01
[~ IN#O2 [~ OT#02
[~ IN#03 [~ OT#03
[ IN#D4 [~ OT#04
[~ IN#0G [~ OT#05
[ IN#OG [ OT#08
[~ IN#07 [~ OT#07
[~ IN#0S [~ OT#08
[ Set all IN-Signal
[~ Set all OT-Signal
Clear 10 |
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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 set to “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 model, check the [Dummy Model] check box of the Add Model
dialog box to create the dummy model.

Add Model Dialog il
e |
|'T|f\iame 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 rotated

work

12.5.2 External Servotrack

If parameters are set as a robot with external servotracks, the MotoSim EG internally creates
a servotrack frame model under the name of “robot name_ex1 (for the first servotrack)” once

the cell is opened.
If any model moves together with the servotrack, register its parent model as an external

servotrack.

world

Base (fixed part) model
—— HP6
f External servotrack
e

bas

Table (movable part) model
— HP6_ex1 l»/

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_[I000] : If I000 is 1, it is recognized as "WORK_001".

4 Model Copy 1
Notation ‘MDL:DUP M1 M2

Meaning Copies (duplicates) the model M1 to create M2.

Note If MotoSim EG is closed without deleting the 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 ‘MDL:REF 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.

@5 These simulations are valid only in the playback mode.
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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=LINEAR32.DLL ROBOT=ES165N LINK=6 FUNCA1=1.0 FUNCA2=100.0 FUNCACB=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 rotating axes (begins with 0.)

E.g. The LINK is “6” in the case that the first external rotating
axis is set to operate as the cylinder of a spot gun under
the robot name “ES165N".

* FUNCA1 : Moving amount (mm) to the standard pulse amount
* FUNCA2 : Standard pulse 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 % 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, 2:2)
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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.

Select the [Ext]
radio button.

VITEST.JED Rl

MOV GO00T BCOOOT .
- MOV CO00Z2 BCOO02 W,

SYMOVL GO0DS BCO00S
SYMOVL CO0DE BCOO0G
SYMOWL 0007 BCOOO7 o

SR CNND DCnnnD.

OLP | Position| Lone [Close |

Robot | Pr2850-A0-3- v |

E1—EE| E1+ E4—EE| E4+
E2- EE| E2+ E5- EE| E5+
E3- EE| E3+ Efi- EE| Efi+

8 8 .
Del  Add Iod

Enter

| Fa
MO GO000 BCO000 Wo |  Me
(o=

Check the [Mpl]
check box.

SYSTART Cwil) STP=0. C
SYMOWL CGO003 BCOO03
o]y
* 5 MOVL GO004 BCO004

| | C FixB
Move.. |r"'|0‘\-'r~J WA=0.78

The spot gun cylinder always moves during the playback of a simulation. However, it does
@5 not move when the robot is operated with the Programming Pendant dialog box if the [Mpl]
® check box is not checked. Make sure to check the [Mpl (manipulator)] check box to move

the cylinder.

3. Move the robot and 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

| Linking Jog Operation |

| Playback |

12.7.2 System Construction

After creating a new cell and registering a robot, build an external axis as a station.
Referto " 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 Files¥Motoman¥ROTSY32¥Cellz¥ Demo_xrc¥Sync¥St] —2¥ PG

[Demo JBL Gwig [R1+8181 w]| Gopy. | ! | Delete |

Ea lib.jbi
EST.jbi

ki Hl

Cancel |

MOP

Mo C0000 W J=50.00
MO G000 WJ=50.00
TIMER T=050

SMONVL CO002 W=187.0
SMOWVL 0003 v=137.0
SMOVL CO004 W=187.0
SMOWVL C0005 vW=137.0
SMONVL CO006 W=187.0
SMOWVL o007 W=137.0
SMOVL C000g W=187.0
SMOWVL o003 w=137.0

I —

@: A control group of existing jobs cannot be modified. Create a new job.

12.7.4 Teaching

MOVE Instruction

MOVE instructions are taught in the same way as ordinary teaching except that SMOVJ,
SMOVL and SMOVC are added to the regular type of MOVE instructions that can be selected
in the interpolation 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+S1:S1 MOVJ C000 VJ=50.0 +MOVJ EC000 VJ=50.0""
(means S1 master.) >

SMOVL C000 V=500.0 +MOVJ 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.

+{DEMOL.JBD R1+51:51 x|

0 " Fast
Rect (| MOY. GOODD =250 +F— & Med

i _

[ sl o [l — | Setting of

Ext C|SMOVL G006 W=25010 - the station
L1 foin v oRn

Maove.., | MOV W I=078

OLP | Position| Lone [Glose |

Robot:  [HFg-A0 =l

s [Dls & (LI
Snn FannL
v (L] ™ GL]™

o & i«
Cel  Add Mod

Enter

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.

@ Perform the following operations to automatically update the relative position of the master
=

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 X
Trace Model [UPS _tcp | lm
Parent Mame:|LIP6_ex2 _I Delete |
Mumber of Points: IEEIEIEI

Color... 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: Poszition [pulse x|

Frame: IEHtemaI Atz 'I

1|14515 i’ 4|a4172
.

|

2 [14515 i’ [l i’
| ]

3 [a4172 i’ [0 i’
| ]

Step |1 1] vl Cloze |
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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

|GONVEYOR-NO1

‘ Operation of conveyor

—]
3 FauLt =
sf IrME BEIE AL T 00

v

WY alix]
Dol tam 3 ¢

Z3TAE

DEFAILT  S001 A1 TOOL=*

Teaching of the conveyor
synchronization MOVE instruction

L]

Editing of conveyor synchronization

START and END instructions

Plaxback

Playback of conveyor
synchronization job

Y

Confirmation of path using pulse
record

Settings for spray model

AR NG B
14

[T HF
a1 ST CVECT)

2 T ¢
013 D005 MW =100, 000
4 EHD

| |

Birsiaal FEkEaH: [958 {2)
ALEEN

e Y

L [ 2 i) 73]
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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.)

ltem
Set Value Function
NX100 XRC
FD20 FD20 1 Conveyor synchronization function option
S3D111 S1D240 16 SL function selection
S3D115 S1D244 1 Robot 1 SL selection
S3D119 S1D247 4 Robot 1 application selection (painting)

When the robot’s location is changed, 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 the Cad Tree to select a conveyor.
2. Click on the [Pos] button to display the Position dialog box. Then, click on the [OK]
button and the user frame returns to its original position.

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 B2 N | =
EE loorld -
5 FH2ER0-AD--2
Els COMNYEYDR-NO1
Els COMVEYDR-NOT rm
Els CONVEYOR-NOT link1
Els CONVEYOR-NOT flanee
= GONVEYOR-NOT top =
« | 2
Pogition CONYEYDR-MHC EI
=imm) Yimm) Z{mma
.00 ﬂm.nnn Elhnn.unn EI oK
R ldeg) R ideed Rzideg) Cancel
0.00 = {000 =000 -
B B E e |
Step Operation —— —Teacher ———
I‘IEI x| | IHbsnlutej ’V Gu:ul [~ Pose

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.

1 Cad Tree CONWVEYOR-MOT top El
File Edit Attribute

Add | Pos [[Ses | =

- ,J\ wor |d -
#- % PH260-A0-H-2

=% GONVEYOR-NC1
- CONVEYOR-NCT rm
=% CONVEYOR-NOT _link
= g GON‘-.-‘EYDF{—Nm ﬂange

Iﬂ

2. Place the workpiece on the side opposite to the mark V along the line as shown in the
following figure. The mark V indicates the direction in which the conveyor advances.
When this line passes the conveyor's home position (or if SYSTART instruction speci-
fies STP, when this line passes the position specified by the STP), synchronization of

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

Item Description

[Conveyor Power On] Enables verification of conveyor in halt status when clearing the check
check box box during the playback.

position where the LS offset 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, although the conveyor on the display does not move.

@ The “Position(mm)” of the “Conveyor Operation Panel” dialog box shows the conveyor’s
=

Operating a Multi-Axis Conveyor

1. Select a conveyor from the combo box |EONVEYIR-HO1 =] = 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.
3 CONWVEYOR-HO1: P x|
Frame:m
% [1000000 “HRxfo000 =

v [0.000 ﬂHﬂD.DDD :I
e —
Z |n.o00

ﬂHle.DDD :I
[ e

Step |1 0 vI Cloze |
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12.8 Conveyor Synchronization Function

B  Teaching of Conveyor Synchronization MOVE Instruction
(SYMOVJ, SYMOL, SYMOVC)
Procedure

1. Select a robot from the robot selection combo box |Pxzae50 =1 3=
located in the upper left of the window.

2. Display the Job Panel or Programming Pendant dialog box.

3. 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.

Ihterporation X
[svMov) =] jB000] x| |Mare =]
o1 (IR I X x| I Allow Modif.

Cancel | 0]% I

4. Move the robot to the taught position. Select the [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 conveyor position at teaching (mm).)

5. Check the [Sync] check box and move the cursor to each step, and the position of con-
veyor to be 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.

B  Editing of Conveyor Synchronization START and END Instructions

1. Move the cursor to the position where synchronization starts, and click on the [JOB

Editor] button on the tool bar.

PX2850

R |[=
(308 Eatr]
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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 l_/;

3. Move the cursor to the position where synchronization starts. Double-click a line num-
ber to display the Select Inst dialog box to add instructions. Then select SENSOR
instruction group and add an SYSTART instruction.

IN/QUT _
CONTROL ]
DEVICE SYEND

MOTION

ARITH l

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.

@ « |f 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 Cvcle Time=20.0301%=} x|
Fobot | Flay Time &=} | Move Time () | Robot JOB | Gontraller | TR T
[LE¥S an.030 an.000 { ]
COMNYEYOR-. a0.030 0000 COMVEYORJBI  HRC
PH2BE0-A-X 86.470 71952 TEST.JEL KRG o o iz 2y
Py2a50-A0-.. 86470 78008 TEST.JBI HAG

Warm Up time.. |

i)

Copy to Clipboard |

B Confirmation of Path Using Pulse Record

When carrying out a job, click on the [Pulse Recorder] button on the tool bar to display the
Pulse Record dialog box. Even after the playback, the path of robot motion on a workpiece
can be examined in detail. Furthermore, click on the [Save] button to record the pulse record
in a text file. To read the saved pulse record again, click on the [Load] button.

[CoNVEYOR-NoT K2l ||

[ 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.
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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

e Parameter : HP6-A00

* Robot name : HP6-A00

* Robot model file : HP6-A00.mdl

2. Mount a tool on the robot.
If a hand model (sample model) is already supplied, use this model or create a new
model based on the 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 |

260/297



12.9 Handling

2) The Select Object dialog box appears. Select “HP6-A00_flange”, then click on
the [OK] button.

i 5elect Object

pd
Toeels tree | | Ok | Gancel |
[=I- HPE-A00_linkf ;l
= HPG-A00_LKS_DUMBY
i e HPG-A00_LES
..... HAMD
----- HPE-&00_tcp
.. Teacher
o ar|ldframe
e FLIOCR,

3) Click on the [Yes] button when the MotoSIimEG dialog box appears.

MotosimeG ]

@ Hand.mdl

Copy model ko "model” Folder?

4) The tool is mounted 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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* 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
Upper 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

Close

= A, world

G work?

..... & work

=% UPG-A00

- B-% UPG-ADDrm
=% UPG-A00_link1

=

7) Add a BOX model to each workpiece. Setting AXIS6 may also be helpful.

workl: BOX
Width Length Height
160 170 200
X (mm) Y (mm) Z (mm)
300 900 100
Rx (degree) | Ry (degree) | Rz (degree)
0 0 0
work2: BOX
Width Length Height
160 170 200
X (mm) Y (mm) Z (mm)
0 900 100
Rx (degree) | Ry (degree) | Rz (degree)
0 0 0
work3: BOX
Width Length Height
160 170 200
X (mm) Y (mm) Z (mm)
-300 900 100
Rx (degree) | Ry (degree) | Rz (degree)
0 0 0
workl: AXIS6
X (mm) Y (mm) Z (mm)
300 900 200
Rx (degree) | Ry (degree) | Rz (degree)
180 0 90
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work2: AXIS6

work3: AXIS6

8) Set the tool data as follows.

TooioL Editor

—Current TOOL

X (mm) Y (mm) Z (mm)
0 900 200
Rx (degree) | Ry (degree) | Rz (degree)
180 0 90
X (mm) Y (mm) Z (mm)
-300 900 200
Rx (degree) | Ry (degree) | Rz (degree)
180 0 90
X

L

.

Mo: IT::u:uI:EI | e [ro

% [0000 = R [0000
=

v 0000 fj Ry [0000

Z [0 +| Rz [o000

1

0] 4 I
Cancel |

bpply

Exp.>> |

9) Prepare a stand where workpieces are to be piled up. Add "DAI" model with
"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 the workpieces are put on the “DAI".

DAI: BOX

DAI: AXIS6(0)

DAI: AXIS6(1)

Width Length Height
500 500 100
X (mm) Y (mm) Z (mm)
900 0 50
Rx (degree) | Ry (degree) | Rz (degree)
0 0 0
X (mm) Y (mm) Z (mm)
900 0 300
Rx (degree) | Ry (degree) | Rz (degree)
180 0 90
X (mm) Y (mm) Z (mm)
900 0 500
Rx (degree) | Ry (degree) | Rz (degree)
180 0 90
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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 the target point.

@: Do not set the actual workpiece gripping operation, but only register each step to pile up
the workpieces (settings of operating).

13) Move the actual workpiece model by adding instructions™* that makes the tool
seems to grip and pile 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”.

i (HAND.JBD R1 x|

Double-click the step at position
where "work1" is gripped.

Link {*[NOF
Rect ¢ |MOW. CO00DD W.)=1 8880
00

MOV, COO0T V=
e
MOV CO003 Y J=03.00
| vl MOV CO004 W/J=100.00
MO CO005 VW J=03.00
Ext | MOV, G000 VJ=83.00
MOV CO007 WJ=100.00

7 MOV CO0003 W J=93.00
: | MOV 0009 W J=93.00 vI
3

RGOS | 0N 0 =0 T
4

Mave.. | MOV =078

OLP [ Pasition| Lone [Glose |

Rabot:  |HPE-AO0 x|

s s * LLJ®
- [y e (e
v [ ™ [

. o C
Del  Add Mod

Enter
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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 “WORKZ1" 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

Cancel

Caution:Mo Svntax Checked

16) Add description: “MDL:MOV WORK???” 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

MOVJ 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 vV=93.0
MOVJ C0014 VJ=100.00
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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:MOQOV 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 position from the parent is the position displayed by clicking the [Pos]
button in 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

This section describes the formats of model data files and cell data files.

m  Model File (*.mdI)

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)

N\

Color: White
Color: Red
Color: Green
Color: Blue
: Black

<E.g> RGB(0,0,0)
RGB(255,0,0)
RGB(0,255,0)
RGB(0,0,255)

RGB(255,255,255) Color

* Basic Color Code (QB Color) Function

Sets the proportion of blue.
Sets the proportion of green.

Sets the proportion of red.

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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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

}
}

* CYLINDER (color, num): Cylinder 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

}
}

* CONEZ2 (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

{
CONEZ2(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

}
}
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* PIPE2 (color, num): Pipe 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
}
}

» 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) Description
{
0.000,0.000,0.000,0.000,0.000,0.000 Pointl (X, Y, Z, Rx, Ry, Rz)
100.000,0.000,0.000,0.000,0.000,0.000 Point2 (X, Y, Z, Rx, Ry, Rz)
200.000,0.000,0.000,0.000,0.000,0.000 Point3 (X, Y, Z, Rx, Ry, Rz)
}
}

» 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 pointl (X, Y, Z)(= End point 4)
100.000,0.000,0.000 End pointl (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, Z2)
}
}
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* FLOOR (color, num): Floor form model
Describes a plane meshed data string.
Described with data of number of divided faces (vertical and horizontal) 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 pointl (X, Y, Z)
1500.000,3000.000,0.000 Floor end point2 (X, Y, 2)
}
}

* 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 Pointl (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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B CellFile
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-AQO;
NAME=HP6-AQ0;
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=SEQDRY;
DRIVER=MODELDRYV:;
DRIVER=MOV;
DRIVER=TRACE(PARENT=world)(POINTS=1000):
DRIVER=HADRY;
DRIVER=RRS;
DRIVER=REPORTDRYV;

}

STAGE

{
}

NSIMVIEW
{
BACKCOLORTOP=RGB(128,255,255);
BACKCOLORBOTTOM=RGB(255,255,255);
CAMERAPOSITION=8.167229,8.167229,2.792158;
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;
LightAX1S6=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;
AX1S6=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;
AXI1S6=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;
AX156=0,0,0,0,0,0;

}

{

NAME=Teacher;
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=HP6-AQ0;

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
{
}

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;

}

{
NAME=HP6-A00_tcp;
HIDESEE=257;
OPACITY=1.00;

}
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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) ---.

* PATH=%CELPATH%\HP6-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-AQ0;
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 which are referred by the
ROBOT of the cell.

* EPULSE=0,0,0,0,0,0;
Describes the current value pulses of external six axes to which are referred by the
ROBOT of the cell.

s TCPFRAMEA4=1;
Describes that TCP (tool center point) is to be displayed.

* DRIVER=TRACE(PARENT=world)(POINTS=1000);
Describes that trace points are displayed at review (playback). Description of “(PAR-
ENT=world)” indicates that the PARENT is world. Since a trace point is considered as
one of MODELs, PARENT 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 1/0O 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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12.10 Data Format

6) MODEL_INIT Command

The MODEL_INIT command describes data concerning models.

* MODEL
Describes a MODEL.

* NAME=HP6-AQO;

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.

» AX1S6=0,0,450,0,0,0;

Describes the relative coordinates to the MODEL PARENT.

7) Default Model

 world

Starting point for all models. It does not appear.
 worldframe

Displays the world 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 NX100 controller).

Reqg

=ioix]
= D) HED

TN IR T D B0 HED BR 209 W6 Zisix]
wf | e B/8 =@ 2l [F alels o] 8l [w bl mle|ele s

Controller with ” MotoSim EG
Ethernet Server

uirements to use the Remote Monitor Function with MotoSim EG.

MOTOCOM32 (Hardware Lock Key)

The hardware lock key is necessary to 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 copy of MOTOCOMS32, 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 "NX100 Option: Instruction for Data Transmission Function".

Open the "RemoteMonitor.ini" file located in the MotoSim EG folder (default: \Program-
Files\MOTOMAN\MotoSimEG\).

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" ; //[Comment Information
R1=6;
B1=0;
S1=0;
Timer = 150 ; /Ims
ConnectType = 2 ; //0:Com 1:Ether 2:Eserver
ComSettings = 1,9600,2,8,0 ;
/[ Port,Baudrate,Parity,Datalen,StopBit
IpAddress = 192.168.255.1 ;
EserverMode =1 ; /1:Normal -1:KeepAlive
}
}

Note: Disregard the comments after the //

* ControllerNumber=1
Indicates the number of controller used.
Note: At the present time, only 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"

* S1=0
Defines the number of station axis used by robot 1.
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12.11 Remote Monitor Function

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, Parity, Data 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 controller.
Note: Indicate the exact IP address defined in the LAN network for the controller.
If an incorrect address is entered, the Remote Monitor will be unable to communi-
cate with the controller.

* 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.)

R1<

B1

S1

R2<

B2

S2

R3<

B3

S3

R4<

B4

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 Remote Monitor Function

12.11.2 Operation Procedure

1. Linking to the Controller and Acquiring the Current Position Data (Remote Monitor
Link)
From the MotoSImEG "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

While the remote monitor is connected, please do not turn off the controller.

= While the remote monitor is connected, except for viewpoint operations, MotoSim EG other
functions like Collision Check and Pulse Recorder functions cannot be used. While View-
point operations (change of view) are being carried out, the normal motion will be inter-
rupted.

2. Disconnection from the controller
Press the "Disconnect" button from the "Remote Monitoring" dialog. Or from the Moto-
Sim EG "Remote 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 Failure" message will display and the Remote
Monitor Link is not made.

= While the "Connecting..." message is displayed, MotoSim EG operation cannot be pro-
cess. Please be careful to set the proper IP address.
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13.1 List of Instructions Supported by MotoSim EG (NX100, XRC, MRC, MRC II)

13 Appendix

13.1 List of Instructions Supported by MotoSim EG
(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

1’0 DOUT O Calculation ADD O
DIN @) SUB O

NWAIT @) MUL ©)

WAIT @) DIV O

Control NOP O INC O
‘(Comment) @) DEC @)

*(Label) O AND O

JUMP @) OR O

CALL @) NOT ©)

RET @) XOR O

TIMER @) SQRT O

IF @) SIN ©)

CWAIT @) COS O

Move MOVJ @) ATAN O
MOVL @) SET ©)

MOVC @) SETE o

IMOV o GETE O

EIMOVL o CLEAR O

EIMOVC o CNVRT O

REFP @) GETS ©)

SPEED O Shift SFTON [

SFTOF o
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13.1 List of Instructions Supported by MotoSim EG (NX100, XRC, MRC, MRC II)

Instruction Description
DOUT DOUT OT#(1) ON
Numeric value
OT#
OG#
DIN DIN B0OOO IN#(1)
Numeric value
OT#
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 (NX100, XRC, MRC, MRC II)

Instruction Description
IF IF IN#(1)=ON
[ onvoFF
Byte variable —B000
= L. 000
Numeric value Array cannot be specified
IF IG#(1)=B000
Byte variable —B000
Constant 1. 000
<> Array cannot be specified
Numeric value
IF B0O0O0=100
1 Byte variable — B000
Integer variable —= 1000
Double precision variable — D000
Real variable — R0O00
Constant 1 000 3
L _ Array cannot be specified
<>
>
>=
<
<=
— Byte variable — B000
Integer variable — 1000
Double precision variable — D000
Real variable — R000
[ 000
Array cannot be specified
CWAIT CWAIT
MOVJ 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

- -PL=0
Numeric value  PL=1
PL=2

VJ---Only MOVJ PL=3

VR PL=4
VE] MOVL, MOVC
v

Ls Crxx
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13.1 List of Instructions Supported by MotoSim EG (NX100, XRC, MRC, MRC II)

Instruction Description
REFP REFP 1 C0O00 PL=1
T piso
CHrx* 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
YA
VR
VE
\
ADD ADD B000 0
SUB SUB B000 0
L Byte variable — B000
Integer variable — 1000
Double precision variable —> D000
Real variable — R000
Constant 1 000 B
Array cannot be specified
> Byte variable — B000O
Integer variable — 10000J
Double precision variable —= D000
Real variable — R0000
Robot position variable — P0000O
Base axis variable — BP000O
Station axis variable — EX000
- [ o000

Array cannot be specified
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13.1 List of Instructions Supported by MotoSim EG (NX100, XRC, MRC, MRC II)

Instruction Description
MUL MUL D000 D000
DIV DIV D000 D000
L Byte variable — B000O
Integer variable — 1000
Double precision variable — D000
Real variable — R000
Constant I 000 3
Array cannot be specified
> Byte variable — B000
Integer variable — 1000
Double precision variable — D000
Real variable — R000
~[_ 000
Array cannot be specified
MUL EX000 (1) D000
DIV EX000 (1) D000
L Real variable —> R000
Constant 000 3
_ Array cannot be specified
Numeric value
Robot position variable — P 0000
Base axis variable — BP 000
Station axis variable —= EX000
L. o000
Array cannot be specified
INC INC B0O0O
DEC DEC B000
L Byte variable — B000
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 0O
SIN SIN B000 0
COoSs COS B000 0
ATAN ATAN B000 O
L Variable — B000
Constant “[_ 000
Array cannot be specified
B***
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13.1 List of Instructions Supported by MotoSim EG (NX100, XRC, MRC, MRC II)

Instruction Description

GETE DIV D000 P00O0 (1)
L Numeric value

Robot position variable — P000O

Base axis variable — BP000O
Station axis variable —= EX000
D [ 000

Array cannot be specified

CLEAR CLEAR B0O00 O
L Constant
Byte variable — B000
Integral variable — 1000
Double precision variable — D000
[ ooo
Array cannot be specified
CNVRT CNVRT PX000 PX000
L Extended position variable — PX000
Extended position local 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
[ 000

Array cannot be specified

Extended position variable — PX000

L. ooo
Array cannot be specified

283/297



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

| NX100
Model Name (Mozglblgitlgpr:me) Offset Value (mm) Remarks

SSA2000 SSA3-A00 450 Added at Ver2.30
EA1400N EA1400N-A00 450

EA1400N EA1400N-A10 450

Ceiling Mounted Type

EA1900N EA1900N-A00 505

HP3 HP3-A00 300

HP3J HP3J-J00 290 Added at Ver2.20
HP3L HP3L-A00 300

HP3XF HP3XF-A00 300 Added at Ver1.30
HP3XF HP3XF-B0OO 300 Added at Ver1.30
HPS5 HP5-A00 300 Added at Ver1.30
HP6 HP6-A00 450

HP6R HP6-R00 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 IP65 HP20-A20 505

HP165 HP165-A00 650

IA20 I1A20-A00 450 Added at Ver2.00
EH80 EH80-A00 540 Added at Ver2.10
EH130 EH130-A00 650 Added at Ver2.30
EH130 EH130-A20 650 Added at Ver2.30
EH200-150 EH200-A10 730 Added at Ver2.30
EP4000N EP4000N-JO0 740
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Model Name (Molzgrgﬁgﬁj:me) Offset Value (mm) Remarks
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-K0O0 740
EP4000N EP4000N-K10 740 Added at Ver1.20
EP4000N EP4000N-K30 740
EP4000N EP4000N-K40 740
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
EPH130R EPH130R-A00 600 Added at Ver2.10
EPH130RL EPH130RL-A00 600 Added at Ver2.10
EPH4000 EPH4000-J01 758 Added at Ver1.50
EPH4000 EPH4000-J11 758 Added at Verl1.50
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-JAO 758 Added at Ver1.30
EPH4000 EPH4000-K01 758 Added at Ver1.50
EPH4000 EPH4000-K11 758 Added at Verl1.50
EPH4000 EPH4000-K31 758 Added at Verl.50
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Model Name (Moﬁglblc:)itlgﬁaeme) Offset Value (mm) Remarks
EPH4000 EPH4000-K41 758 Added at Verl1.50
EPH4000 EPH4000-K51 758 Added at Ver1.50
EPH4000 EPH4000-K60 758 Added at Verl.20
EPH4000 EPH4000-KAO 758 Added at Ver1.30
EPH4000 EPH4000-L01 758 Added at Ver1.50
EPH4000 EPH4000-L11 758 Added at Verl.50
EPH4000 EPH4000-L31 758 Added at Verl1.50
EPH4000 EPH4000-L41 758 Added at Ver1.50
EPH4000 EPH4000-L51 758 Added at Verl1.50
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 Verl1.10
EPL160 EPL160-A10 880 Added at Verl1.10
EPL300 EPL300-A00 880 Added at Ver1.10
EPL300 EPL300-A10 880 Added at Ver1.10
EPL500 EPL500-A00 880 Added at Verl1.50
EPL500 EPL500-A10 880 Added at Ver1.50
ES165N ES165N-A00 650
ES165N-100 ES165N-A10 650
ES165RN ES165RN-A00 450
ES200N ES200N-A00 650
ES200RN ES200RN-A00 450
ES200TN ES200TN-AQO 650 Added at Ver2.30
ES200RN-120 ES200RN-A10 450 Added at Verl1.10
ES280N ES280N-A00 650 Added at Ver2.00
DX1350N DX1350N-AQ0 480 Added at Ver1.30
UP20MN UP20MN-AO00 540
UP50N UPS50N-AQ0 540
UP50N-80 UPS50N-A10 540
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Model Name (Molzglt)g[l?;\rl)aeme) Offset Value (mm) Remarks
UP50SN UP50N-A20 540
UP50N-35 UP50N-A30 540
UP50RN-35 UP50RN-A10 450 Added at Ver2.10
UP120EN-165 UP120EN-A10 525
UP130RLN UP130RN-A2A 600
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 Verl1.10
UP400RN UP400RN-A00 1000
SP80ON SP800N-A00 540

[ | NXC100

Model Name (Molzgrlg;[lgﬁaeme) Offset Value (mm) Remarks
HP3 HP3-A00 300 Added at Ver1.50
HP3L HP3L-A00 300 Added at Ver1.50
HP3XF HP3XF-A0O0 300 Added at Ver1.50
HP5 HP5-A00 300 Added at Ver1.50
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B YASNAC XRC

Model Name (Molzce)lblg;tlg)ﬁ:me) Offset Value (mm) Remarks
uprJ™? UPJ3-A00 290
UrPJ? UPJ3-B00 290
UP6 UP6-A00 450
UP6 UP6-A20 450
uP6 UP6-A30 450
Backward-Arm Model
UP6R UP6-R00 240
UPBRS UP6-R10 240
UP20 UP20-A00 535
UP20-6 UP20-A10 535
UP20-10 UP20-A70 535
UP20M UP20M-AQ00 540
UP50 UP50-A00 540
UP50S UP50-A60 540
UP50-35 UP50-A20 540
UP50-80 UP50-A30 540
UPGB0OE UPG60E-A00 270
UP60E UP60E-A10 270
UP60E UP60E-B00 270
UPGB0E UPG60E-B10 270
UP120E UP120E-A00 525
UP120E-165 UP120E-A12 525
UP130 UP130-A00 730
UP130S UP130-A10 730
UP130R UP130R-A00 600
UP130RL UP130R-A20 600
UP130T UP130-T0O 773
UP165 UP165-A00 730
UP165-100 UP165-A30 730
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Model Name (Mo}zglblc-‘);[lgﬁaeme) Offset Value (mm) Remarks
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
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
CSL1200D CSL20D-A00 790
CSL1200D CSL20D-B00 790
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Model Name (Mo}zglblgg[lg\tl)aeme) Offset Value (mm) Remarks

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 CSL80Ss-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
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
CSP1500 CSP50-A00 804.5

CSP1500 CSP50-B00 804.5

CSP1500W CSP50-C00 822
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Model Name (Mo}zglblc-‘);[lgﬁaeme) Offset Value (mm) Remarks

CR20 CR20-A00 535

CR50 CR50-A00 540

CR165-100 CR165-A10 730 Added at Ver2.00
CR165-200 CR165-A30 730 Added at Ver1.50
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-J02 650

ES200R ES200R-J02 450

DX1350 DX1350-A00 480

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
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

Model Name (Mo}zglbglgﬁ)aeme) Offset Value (mm) Remarks

PX2050 PX2050-A30 600

PX2050 PX2050-A50 600 Added at Ver1.10
PX2750 PX2750-A30 600

PX2850 PX2850-A00 600

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

SV3X SV3-J00 300

SV3X SV3-J20 300

SV035 SV035-J00 380

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
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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
SR200X-150 SR200-J20 600
SR200X-150 SR200-J40 600

290A/297



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
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
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
sSK604™D SK604-C000 SK604-C00 750
SV16 SV16-A000 SV16-A00 620
SV035 SV035-C000 SV035-C00 350
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
NY170L2 K300-C010 K300-C01 900
NY3002 K300-C000 K300-C00 900
NY400S2 K300-C020 K300-C02 900
CR45 CR45-C000 CR45-C00 760
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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
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™D K604-C000 K604-C00 750
K60C K60C-A100 K60C-A10 720
K60T K60T-C100 K60T-C10 740
K100 K100-C000 K100-C00 830
K100-120 K100-D000 K100-D00 830
K1004 K1004-C000 K1004-C00 1050
K100C K100C-C100 K100C-C10 830
K100R K100R-C000 K100R-C00 550
K205D K205-C000 K205-C00 900
K506 K506-C000 K506-C00 570
K506 K506-C010 K506-C01 570
S604 S604-C000 S604-C00 0
S604 S604-D000 S604-D00 0
S604-30 S604-C010 S604-C01 0
S604-30 S604-D010 S604-D01 0
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

B YASNAC MRC II

Model Name Robot Type Model File Name | Offset Value (mm) Remarks
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
SV3 SV3-C000 SV3-C00 300
SV035 SV035-C000 SV035-C00 350
SP70 SP70-D000 SP70-D00 0
CR3 CR3-C000 CR3-C00 300
CR45 CR45-C000 CR45-C00 760

B YASNAC ERC

(Moﬁglblgitlg yNpaeme) Offset Value (mm) Remarks
K3S1 384
K5G 685
KENG 685
KEWG 635
K6S 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

Robot Type
(Model File Name)

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 image (e.g. displayed without the parallel link,
etc.) compared to the actual robot. However, there will be no problem in operating the

robot including teaching with MotoSim EG.

*2  The models which are operated primarily with JRC can be simulated with XRC under
the following conditions:
-P-point maximum envelope.

The same P-point maximum envelope specified in the external dimension
diagram is applied. It can be used to examine the layout.
-Cycle time.
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.

User system

Intermediate

Commercial

Intermediate

CAD file CAD converter CAD file
CATIA V5,
SolidWorks, ‘ HSF
and other > format
output-enabled
CAD data
Data formats
Other _|IGES, VRML,|_o| Commercial | | HSF
CAD data " | DXF, etc. » CAD converter [ 7| format

The CAD converters "PolyTrans" and "Inovate" are not included with MotoSim EG.
@5 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 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 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 "Add / Remove Programs".

B When the software program does not start properly with D-SUB type
key
The driver of the hardware lock may be too old or does not exist.

Execute "\SentinelDriver\SSD5411-32bit.EXE" in the installation CD-ROM. For the installation
procedure, refer to "\SentinelDriver\Manual\us\Readme.pdf".

* 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 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).
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13.4 Frequently-Asked Questions

Example of a cell created in MotoSim EG ver. 2.0 and opened in ver. 1.5

F 1ol x|
B orD ED BEQ 0HHD BOREE B Ml Bl BEE R obhw

=& %]
D[ (B 2| 1w [n] w|«|n| =)= 8|2 o|@F ¢@&l9] [F el oo s [
[HP6-A10-MDL = m||ﬂ|| o | |aa]| aa| EHE|H] v ﬁ”

-

o

LT [ WM 4

A cell saved with MotoSim EG ver. 1.X and then opened with MotoSim EG ver. 2.0 or later will
display the memo and dimensions arrows properly.

Example of a cell created in MotoSim EG ver. 1.5 and opened in ver. 2.0

(.ce =18] x|
FEE BEC MM EOHSE T D BE-AD BEG FT0 900 AH
18 x|
O|S(=| 2] me|n| m«)r| =582 =@ fl&l@l‘ﬁ%l@léllﬂbl@l@l [ I

[HP6-AT0-MDL = ﬁlIE!|| A T ﬁ”

3

Ly
Ll | _'ILI
b7y [ NoW [

@ Depending on the type of display adapter used, the arrow may not display in red.
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13.4 Frequently-Asked Questions

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  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" from the popup menu
to display the Desktop Properties dialog.

Display Properties ﬂﬂ

Background I Scresn Saverl .&ppearancel Web I Effectsl Settings |

Select a backaground picture ar HTML document as YWwallpaper:

[ ione| ﬂ Browse..._|

%’ Blus Lace 1E
@ Bailing Paint Fieture Misplaw
@ Chateau m
%’ Coffee Bean

@Fallhﬂemuries LI Pattem. . |
0k, I Canicel | Apply |

2. Select the "Display" tab.
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13.4 Frequently-Asked Questions

Display Properties llil

Eackgruundl Screen Saverl a'-‘n.ppearancel YWweh I Effects Settings I

Dizplay:
Plug and Play Manitar on Intel[R) 82845661 Graphics Contraller

LCalars Screen area
T Calls [ S— More
1024 by 768 pixels
Troublezhoot... | Advanced... |

0k, I Cancel | Apply |

3. Click on the "Advanced" button to display the graphic driver property dialog.

Plug and Play Monitor and Intel{R} 82845G/GL G 2 =]

Color M anagement | @ Intel® Graphics Technology I
General | Adapter I b cnitar | Troublezhooting
— Dizplay
Font Size:

Maormal zize [36 dpi)

— Compatibility
Some programs operate improperly if pou do not regtart your compiter
after you change dizplay zettings.

After | change dizplay settings:

" Restart the computer before applying the new display settings.
& Apply the new display settings without restarting,

™ sk me before applying the new display settings.

Qk I Cancel Spply

4. Select the "IntelR Graphics Technology”’ntab.
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13.4 Frequently-Asked Questions

Plug and Play Monitor and Intel{Rt) 82845G,/G 2lx|
General I Adapter | b aritar | Troublezhoating |
Color Managemert @ Intel® Graphics Technology

=

Intel[R] 828456 /GL Graphice Controller
B.13.01.3084

Wigit Intel's Carporate Web Site

hittp: £ v, inkel, com
Download the Latest Intel Software and Diivers

http: / support. intel. comdsupport/ go/downloads

Access the Latest Support Help and Information

http: /A support. intel. corn

Ok I Cancel | Lpply

5. Verify the version. (The version is 6.13.01.3084. An upgrade is necessary.)

Version Upgrade Procedure

Download the necessary file (i.e. Win2K_XP1410.exe) from the download site and execute it.

(In this example, the http://support.intel.com/support/go/downloads site was used.)
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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

£z TransJob o ]

Robot Job Transfer Software. Ahout |

— Select Robot Folders
A1 Folder [Source): Fi2 Folder [Destination): Reference:
[TransferTestisKECO0 . | - [TransferTestHPE-a00 . | [ROBOT x|

— Shift Amount for the ROBOT reference system
e 0.000mm %" 0.000mm £ -80.000 rmm

Fw  0000deg Fy  0000dsg Rz  0.000deg Set Shift
Please zelect falders for B1 and B2 to enable this section.

— Posture Consideration

First Point Posture:  Same az A1

Set Posture

Other Points Pozture: A2 Prev. Step: Min B Move
— Conwert

R |atahTransferT esthSKE-CO0 Rz |atasTransferT esthHPE-A00 Cormvert
FLIPTWST.JBI DEFAULT.JEI
PvaR-REC.EI FLIPT®ST.JEI Use
FaR B FAR-REC.JBI [T &dvanced
REFF.IEI FaR.JBI tode

SIMPLEB] 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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