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€ vANDATORY

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

e 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.

¢ 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.

e 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 I NG could result in death or serious injury to personnel.

Indicates a potentially hazardous situation which, if not avoided,

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

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

o MAN DATO RY ﬁ(lav;z?/:gt‘)e sure to follow explicitly the items listed under this

® PROH|B|TED Must never be performed.

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

a BN D

‘@: To ensure safe and efficientioperation at all times, be sure to follow all instructions, even if
not designated as {CAUTION” and “WARNING”.

=~\T\ ¢ >
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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 tabkey to-pick out the object
item, then press the Enter key.)

means the follow-

Registered Trademark

In this manual, names of companies; carporations, 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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P
1.1 0verviém%-o1’| otoSim 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:

oS Microsoft Windows 2000 Service Pack 4 or Iatgr
Windows XP Service Pack 2 or later **

Memory 128°MB ‘or'more

Hardware Disk 500 MB or more

Monitor Supported by MS-Windows
(256 colors or more)
Used under single user environment.

Hardware Key For details, refer to " 1.3 Hardware Key " in the following
section.

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

1.3 Hardware Key

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

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

<Checking the computing environment>

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

<Installing the driver>

- 2NN T

'@: Be sure to install the driver with the key detached froni the personal computer.

L _J
LA I\

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

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

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

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

TS B2/ NEFQQ - 2823408167 15/297



1.4 Inst'én'ﬁug’MotoSim EG

1.4 |Installing MotoSim EG

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

* Be sure to login in administrator mode when installing the MotoSim EG in Windows
@ 2000/XP, or else the system related DLL files in Windows might not be updated.
* It is necessary to install Windows 2000 Service Pack 4 and Windows Installer 3.1 for
Microsoft Windows 2000.

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

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

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

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

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

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
E‘MotoSim EG

'_Q_| CELLS Simulation environment used for TEST
cell is constructed in this directory.

ﬁTEST /— Stores model files of floor,

tool or workpiece, etc.

Stores parameters, tool data,
— @ HPe K jobs for robot.
s [Cell file.
@ TEST.CEL
Stores parameters and conveyor model
("] pEvicE K

files required to operate conveyor.
Stores sample cell files.
— ("] ExavPLE & |
/— Stores basic model files such as BOX
I El MODELS and PIPE models of parts.
Stores files related-to.robot model by
— ROBOTS /_ controllertypes.
Stores parameters, files by robot
K model series related to the FS100.

— [ Fs100
Stores parameters, files by robot
model series related to the DX100.
— [ ]\Dx100

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

Stores parameters, files by robot
/_ model series related to the XRC.
— (] xre
Stores parameters, files by robot
/_ model series related to the MRC.
— ("] mRe
Stores parameters, files by robot
ﬁ MRC2 /_ model series related to the MRC2.

/— Stores parameters, files by robot
I El ERC model series related to the ERC.

/— Stores robot model files of robots in
El COLOR different colors.

‘ E 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 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@the ones prepared
in "Arc_samp_NX" sample cell shown in the figure below. %J ;‘

TR B/ NEFQQ 1 2823408167
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2.2 Cell Construction

2.2 Cell Construction

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

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

a2 MotoSimEG =18
File Miew Help

o s - | =6 elElw] clefe]][> ol
PBrint Setup.. L Select here.lll’ﬁl.ﬁal El |I| E| ﬁl
1 #rc_Samp_N¥_hsf.cel

2 Arc_Samp.cel

3 C¥Program Files¥. ¥Ex x.cel
4 Spot_mk.cel

5 C¥Program Files¥. ¥EX _52.cel
6 C¥Program Files¥. ¥5T1-1.cel
7 PaintDemo2.cel

8 Ex XvZcel

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

Exit

2

-

3. When the New Cel dialo )f’ ﬁgéars, enter any cell name: a folder where cells,
parameter data, ge‘§$ % data, etc. are stored can also be set. (The new folder
name is the s rr?:%gjt e cell name.) In this example, the "CelTest" cell is created in
the "CELLS% in the "MotoSimEg\Cells" folder.

"in

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

New Cel 21x]
Look in: | ¢ Cells ~| « & cf B

File name: || Dpen I
Files of type: IEEI Filg[* cel] j Cancel |

&
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v ionstruction

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

zr'-'h:-t-:-Eim'uEG - [Are_Samp_Nxcell _I_l- [m] il
®3 File Edit Screen | Pobot Device Model Tool DisplayTool Setting  View Window Help =1

Djs|@] 3| 1 ETEEY e o] (/% || [ 3] |oftb|ct|m| [ bo| [T
IHP6 Gontroller {(ﬂ@hﬂllﬁal ﬂl %Iﬁlﬁl ﬂl ﬁ”
PlayBack.

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

Trace
Beach View
Cube frea View

5. Infile 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 2l
Look in: | {3 HPE-400MDL = & & ek E-
{D200B-C0 [ 1D500E-E0 =] aLL.prm
DZ50B-A0 [C]s2508-40 '
D2506-B0 (5500640 \ ; .
DSD0B-AQ (3 720008-40 _Ve”fy this file is
DSO00B-A1 (1 T50008-40 in the folder.
DSO0B-46 1 T50008-A1
X:L V‘ V)
File name: |a||_|:rm» AN Open I
XN\ A/
Files of bupe: 4 ME=100 Paratmeter ™ pr) j Cancel |
SIS EAN 4

6. 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.

Ihstall Robot ill
Directry: |C:¥F‘rogram FiIes¥MotomanW¥ Enter the robot name.

Raobot
Robot Name:|HPﬁ—P.DD—MDL i

File Mame:
Model...

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

|C:¥ Program Files¥Motoman¥MotoSimEG¥Cells¥test¥HPE ‘

QK I Cancel I

23 Jasa .
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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 m@%ﬁlayed as ifitis sank in

the floor. This is because the offset value of th erational origin and the floor
center coordinate has been set to 0 (initial ‘;( this case, correct the robot posi-
tion by following steps 8 and 9, or co fé tual robot parameter with correct offset
values to the robot model storin or example here, "CelTest\Hp6" folder).

4N

23 Jasa .
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8. Click the button in the tool bar to display the Cad Tree selection box.

9.

(NOTE

Select “HP6” and click on [Pos] button.

i Gad Tree world X
FEile Edit Attribute
Add | Pos IISEE =] v |fioo j Close |
E Y
% HPE-A0
=% HPE-A00_rm
= HP6-A00_link1
=-§ HPE-A0D_link2
=% HPE-A00_link3
=5 HP6-A00_linkd
- HPE-AD0_LK4 L ABEL
=% HPE-A00_linkS
S B HPF— AN Limk ll

In the Position dialog box below, the robot model can be m({@;ny arbitrary place.
tional origin is 450 mm,

In the case of HPG, the height from the floor to the rob oﬂ)

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

The height from the floor to the robot operat
obtained by measuring the distance

P2

rigin (here the height is 450 mm) can be
e floor and the robot bottom by clicking the

button or selecting {Sc%@asure} - {Distance}. Refer to" 5.2 Toolbar " for the

details of measuring t
ported by MotoSir%gyl;%/' each robot offset values.

Position HPE-A00 |

3.2 List of Manipulator Models and Offset Values Sup-

;@x‘\)

fmm] *(mm) Zi MK || OK
| o | 0000 — | 45n.uuuﬂ Cancel
Rudeal —, Ruideq) — Relded)
| n.uu;|| u.uu;'| oon
| | =l
Stem |1D vI Dperation:IAb30|ute vl ki |
— Teacher Pick
Goto | [~ Poze |7|_ Enable Setlings» |

Distance between floor

and robot bottom face.

T s Bh#/NEFQQ : 2823408167
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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.

.

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

T E B NE7QQ : 2823408167
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on of Models

2.3 ‘gﬂ%’l

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

following figure:

600
600
T T —
400
Workpiece Stand Model
‘ 500
I
F
200
T
200
REL
|
KN

Warkpiece Model

Units: mm

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.

Click this button.

File Edit Attribute

5 | = S

Pos | ISee

§ HPE-ADDrm
=% HPE-ADD_link1
B HPE-A00_link2
B9 HPG-A00_link3
=% HPE-A00_link4
2% HPE-ADD_LK4_ LABEL
L g HPE-ADD Y- mark2
B HPE-AOD MOTOMANZ

||

= 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.

T E B NE7QQ : 2823408167

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.

fdd Model Dialog EI

Name [07d
|7File MHame Cancel
] Cncel|

[~ Dummy Madel

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

MotosimeG x|

& F:'\Program Files\MotomaniMotoSimEs, Cells) Testimodelsi DAl mdl

Create Mew File
Zancel |
)

1 Cad Tree warld

File Edit Attribute7 N
Cie Gt &skae

DAI" is added here. N pos Tl e
Xd

VAN
1

. - HPE-A00rm
: =% HPE-AND_link1
£ HPA-AD0_link2
2% HPE-A00_link3
=% HPE-A00_link4
- HPE-ADD_LKA_LABEL
L HPA-AD Y-mark? =l

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

’r.".dd Parts

T | Click this button.

Maove Cre
ClipBoard...

Cloze

23 Jasa .
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|<;n of Models

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

Wifiidth S (e Depth () (mm} Height (H} (mim
[400.0 E j600.0 E gon0] EI
Holmm] *{mm} Z{mm}
jo.o E jon E oo H
Rt ideg) Ry ideg) Rzidegy

0.0 E joo E 0.0 Iﬁl
Step |-||:| ,l Colar

Hil

Teacher ——— (]9
’7&' ™ POSE Ciancel

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-
e play the part editing dialog box after selecting the subject part name.
A

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 theincremental value list box. Select
desired colors, and check if the stand is displayed properly.

When satisfied, click the [OK] buttento return to the file data editing box. Click the
[Close] button in the file data editingtdialog box to complete the creation of workpiece
stand model.

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

iCad Tree warld |
File Edit Attribute
. Pazition DAL il
Add | Pos |[See o [ ) =
= world - Y{rmm| Z{rm) | oK
_ [ amo— [ w0000 Z|| Cores
-5 Hpa;sg_nm D | Fue] Fiy(deg) Fiz(deq)
=% e | 000 | 000 | 000 -
5§ HPE-ADD link =l =l El
E|§ HPE-A00_link2 tep: I‘ID vl Dperation:lgbsgmte vl .
2§ HPE-A00 link3 e _|
=% HPE-AD0_link4 Teacher Pick
-7 HPB-ADD_LK4 LABEL Gioto ™ Pose ’7|_ Enable Setting: >
8 HPE-ADD Yomark? = (B 4|
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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.

1 ad Tree DAL

File Edit Attribute

=l [0 = clse |

HPE-A00
B HPE-ADDrm
: =% HPE-A0D_link1
=% HPE-A00_link2
=% HPE-A00_link3
=% HPE-A00_link#
=% HPE-ADD_LK4_LABEL
L ®E HPE-ADD Y- mark?

Name  [WORK
File Name Cancel

E—

+ Cad Tree world
Fil= Edit Attribute

fdd l Pos ||See 'l !

ORK
- % HPE-A00
[ - HPG-A00_rm
' =% HPE-ADD link1
=% HP&-A00_link2
B HPE-A00_link3

-

=% HPE-ADD link4
HPE-AD0 LK LABEL

=l

10. Display the BOX Edit dialog'boxby’selecting "BOX" from the "Add Parts" combo box in
the file data editing dialog box; then click [Add].

1203 Edit

Wit th S e

100.0
Yimm)

Fyidee)

Teacher

’V Goto ||_ POSE

Depth{Dotmm:

g ™ g ™
g L E P
Ela =i -

Height{tH mm}
Zimm}
Fzideg)

Color... |
_Gancel |

Cancel

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

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

T E B NE7QQ : 2823408167
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n of Models

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

T s Bh#/NEFQQ : 2823408167
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2.3 Creation of Models

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

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

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

F3 Fil: Edit Screen Bobot  Device  Model Tool DisplayTool Setting Miew  Window |

D|S|E| 2] 1| &R0 | ek BB m(E[w] &
IHPﬁ_th Controller 3 &I?l@lfﬁllhﬂl ﬂl ﬁlﬁlﬁl _| _I

BlayBack, 3

Data Setting Toal Data...
Trace ¥ Tool Property..
Beach Wigw »

Set Uszer Frame..
Calculate Uszer F
alculate User Frame.. Q

Fobot Caltratione, | |

=\

Cube frea Yiew

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

Tool Editor

Select the tool number
to be edited. Current Taal

No|Tookd | Step:f10 =]

Koo = mefoon 4

v[oon = Hy|35000

[+ Pick Enable

|3ssunu =) Rezj0.000 _I

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 | Vil Vil

Create a tool model file in \
Cad Tree. Part B

P
<

Add parts in the file data
editing dialog box.

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

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

Part D j \_/

End
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2.3 ion 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 0ad Tree HPE flanes ||| Select "HP6_flange"

File Edit Attribute B and click on [Add].
Add | Pos IISee x|t |joo = _C
S % HPG linkd =l
- HP6_LK4_LABEL
2§ HPE links
2§ HF6_links J

.. MOTOWELD 5350
SAKUS LI

CAKLIE

el ply

1 Cad Tree world ll
File Edit Attribute

ndd] Pos |[Ses o | s

5% HPE linkS |
B HP6_linké
#dd Made| Dialog X
Name fOOL — [__OK |
ENamai_ Gancel |
{ I~ Dummy Madel =l

If the parent model is noet seticorrectly, change the parent model by selecting
{Attribute} - {Parent Change} as shown in the following figure.

Select the parent model

[ in this dialog box.

:Gad Tree TOOL x| =
- it | Atribute. 1 . X
s | o IRESTTTIL, (7| o | _Toesevee | ] | oo |
——  Parent Move : TR - mark] |
Edit File Data 6_link5 ;I . HPE_MOTOMAN
: Layout HPE_linké =1 HPE_linkS
ChangeFilePath - HPE flanes (= HPE_link6
Property.. @ TOOL [=)- HFf _flange J
— . § W J
--ﬁx MOTOWELD_5350 MOTOWELD S350
I SAKLS Csakls
- SAKLS L SAKLE =l
SR =
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2.3 Creation of Models

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

170

y 150 .
. 70
7y X
80 $
z
20T
v
145
35°
X

)
fo

Units: mm

3. Double-click "TOQOL" inthe 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

T E B NE7QQ : 2823408167
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* 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) | 0 |Rz(degree) | O

 Part D (CYLINDER)
Lower Dia. | 30 | Height(mm)| 145 | Division 16 | Upper Dia. | 30

X (mm) 80 |Y (mm) 0 | Z(mm) 270

Rx(degree) | O | Ry(degree) | -35 |Rz(degree) | O

Add Partz

“OYLINDER <] Add | g
BOX — 1 i | —
B Edit —
T |
wore J{ 0 NP

Clip N
)\
) | =
1 IXN

4. When-theparts 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.
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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.

i Gad Tres TOOL x| i Gad Tree TOOL x|
File Edit  Attribute Eile Edit  Attribute
| - = = =
ADD | POS |[S== =] U [[fo0 = cLose ADD | PO3 geenn R N | s e
=]
=% HPE_link2 | -]
=% HPE link3 !
=% HP6_link4 g i
-5 HPE_LK4 LABEL L~ T—g HP6_LK4 |
B HFei_lirkS o E-§ HPe_linkS
E-"§ HPE_links E-'§ HPE_links
= _flange
HPG_tcp
HIBANA

----- & MOTOWELD S350
----- % SAKUG

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.

fidd Model Dialog EI

Name [TOOLZ
|7T|hlla me Cancel |

[T Dummy Model
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2. Click the [...] button of the file name and select "Torch.hsf" file in the folder "MODELS";

click the [OK] button.

Maodel file

2]

Loak in: I 5 Models

x|« =k E-

| 1Torch

] Ball hsf

@ Leafappl.hsf

@ MokomanLabel, hsf

@ Mrc3.hsf

4

] MOTOWELD_5350.hsf

Saratoga.hsf

Torch, hsf

TOR tandard, hsf

Unianj, hsl . o

] sre_Typea, mmcner | S€l€Ct this file.
wre_Typed_Min.hst

g

src_TypeB_Max,hsf
Hre_TypeB_Min,hsf

[Select this file type. |

/

1]

File name:

Files of type:

opsS reamnFilz(*. hef]

Open

Cagtel

MHame |TOOL2

File Mame /

|7_| |C%Program Files¥Motoman¥h

)
[~ Dummy Maodel &(3%

A
ST )N\

=
Cancel

Mo »

(

O V2

NOTE

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.

Select "OLP Pick".|
(==}

[+ OLP Active
kMove Mode

¥ Position [ze Face! ﬁ
[ Orientation g ri ”T‘X L
I zawis S ASes

Pick %’:@

m:%{ ™ Center
f :ﬁﬁrtex ™ Edge
)—/F'ick Object
v tdodels MV Frames
[ Lines [ Faints
[™ Floor

— Operation Object
Select "Teacher".l —-i‘ Fiobot TCP

Q] eacher WL

= Cutodel

tore > | 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. k
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2.4 Setting of Target Poitits (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 ————————————
[ — =] adw Frame Edit: WORK
B0 ” Index Pasition[mm.deg) f— |
GYLINDER : 9| & o| =& -
CONE? Edit | o.000 j|0.000 le.DDU j Deets |
CU.E.lE i Delete | » Fix o Ry 4 Fiz N Calar... |
Move Ore joon - joon - oo =
ClipBoard... Teacher
step. |10 = Gos |~ Pose
j Operation: IAbsqute 'l ™ Syn //Ea\eel |
- N\

5. Click on [Add] and verify that the number “17.has been added to the Index list box.
Then, check the [Pose] check box in the Tedcher group and click the [Goto] button.
With this operation, the teacher frame,color in the cell window changes, which means
that AXIS6 has been set to the/teacher coordinate and orientation and now overlaps it.

d |’r WiORE

F

rame E

— Pozition[mm,deq) Inzert
risel

= L = £ A
12.500 I -2a0.000 | 15.000 I

Delete

Caolor...

R R Hz
ﬂ ! ﬂ ﬂ
180.00 4510 0.00

— Teacher———
Step: 10 - U

j Operation; Iﬁl'-.hsn:ulute "I [~ Syn Cancel |

| [l

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: WORE

[ndes — Posgition[mrm,deg) Insert 2I;
' — gy [y T B ..E

12,500 -200.000 15.000 L
’ | =/ ~! =]

Rx Ry .| Fz AN T:u'll:ur...l
| 180,00 J|45|Jn é|q.nn_ ¢ ﬁ’
vL\A/—
o Iﬁ/ Teacher——— . ,
Ep. “Gota ||7 Pose | i
ﬂ Dperatiu}rz;l.ﬂ.l:usplgte I I~ Syn Cancel
2 XL

8. When AXIS6/s set/ click on [OK] to complete the setting.
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5 Teaching

2.5 Teaching

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

T s Bh#/NEFQQ : 2823408167

Start

v

Select a job.

v

Step1: Set in the standby
position.

.

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.

.

Verify each step.

v

End
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2.5 Teaching

2.5.1 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].

Select(HPS-A00) x|

[C¥Frogram Files¥Motomar#hataSimEGH¥Ge ls¥test¥éHPE-AOD Ciance|

[Guidel JBI Gtla [Ri +| _Import | Gopy..| '] Delete | |—

| Enter a new job name. |

2.5.2 Teaching the Standby Position

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

Mave...| MOW] W=D, 78

OLP |F'|:|siti|:|n| Lang I ElDEEI
5 «| |5+ R o] +|Re

L- 4|*+|L+ B- 4| *+|B+

1J- 4|*|L|+ T- 4| ¥ T+

[ S
Del  Add Mod

Enter

23 Jasa .
T3 Bh 20/ Ni7QQ : 2823408167 41/297



n PDF

i 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 Interpalation-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.

Select MOVJ.

04 =0.78

smstor] Lorg [/
n\ong| oss | Set to 100%.

5 <[ofse B DR

Lofur B o] ofBe | -
U o[ ofus T o[ o7+ \‘ [Wov x| W] [ere =

I\_,rJ vl [ Allow Modif.
[ﬂ A(;d I\?d Enter
= 0 Cancell
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2.5 Teaching

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

+ HP6-A00: Peandant x|
JOB: GUIDE.JEI [R1]
Link & [NOP Step 1
e Ll 101 CO000 4=100.00 o
Tool (' |END " Slow
o
Der ¥ Sync
> W Mpl
Ext O
| |
KN I

Move.., | MOWVI )=100.00

OLF |F'osition| Long I Closel
S- 4| ¢|5+ R- «|»|R+
Select "Add". uK gL

N | L- «f|r|L+ B- o *|B+
< <|>|L|+ T- <|>|T+

(o G &
Del  Add Mod

Enter

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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“z'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 AXIS6.

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 aroundhere.

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).

* HPE-400: Pendant x|
JOB: GUIDE.JBI (R1)

Link = [NOP € Fast
Rect{ |MOWJ CO000YJ=100.00 & ped

Tool (MO CO007 4J=100.00

Uger (™

— [Step 2|

Bt
N — | Step 3

Kl —

Move.. | MOV W=25.00
F |Position| Long | Close
250/0 S- 4| |5+ R- «|»|R+
L- 4| L+ B- 4| ¢|B+
- 1|> U+ T- 1|D|T+

|G O
Del Add Mod
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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):

g

410v1-€0000 vJ=100.00
MOV CO00T V10000 7~ o
MOV CO002 YJ=25.00

ANEE
Vser
%@LL, END ¥ Ml
Eut \
i — [Sep4]

D
Move...| MOYL ¥=93.00
Li |F'osition| Long I Closel
MOVL S- a| w5+ R- «f ¢|R+
93 mm/s LoafofLe B o] ]es

U- o v+ T- 4| ¢ T+

(SN G
Del  Add Mod

Enter
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2.5 Teaching

2.5.6 Teaching the Torch Retraction

1. Use the spin button I 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%

T E B NE7QQ : 2823408167

Link @ [NDP

FRect" | MOWLEO000YI=100.00
Togl ¢ {MEWITOO0 %I=100.00
MOWIACO002 Y. =25.00
MO CO003 W=32.0

D b

Move... | MOV ¥J=50.00

V' Sync
v Mpl

P |F'osition| Longl Elosel

S- 4| »|5+ R- 4| »|R+

L- 4| L+ B- <|»|B+

U- o vjU+ T- 4]+ T+

(S G &
Del  Add Mod
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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.

+ HP6-A00: Pendant 1 X[
JOB: GUIDE.JBI [R1)

 Fast
% ted
€ Slow
¥ Swnc
v Mpl

Select Step 1 and
move the robot to
a || the standby position.

Move...| MOV 4J=50.00

OLP |F‘ositi0n| Laong I Elosel
S- 4| »|5+ H- «|»|R+

IL- <|>|L+ B- 4| +|B+

U v+ T- 4 #|T+

(SN O
Del  Add Mod

Enter

2. Click the [Move...] button to display,lnterpolation dialog box.
Set MOVJ (link) for the motion type and100% for the speed.

3. Clear the check box forthe'step synchronization [Sync], and point the cursor to Step 5.

& HPA- AD: Pendant _ x| & HPS~AIN: Pendant F |
JOB: GUIDE.JBI {R1) JOB: GLIDE.JBI [R1]
Link & [NOP ¢ Fast Link & [MOP " Fast
STetel 1404, CO000VI=100.00  [Eoi¥re Rect" |MOVJ COOD0YJ=100.00 (% ped
Toal € [MOVJ CODO1 ¥J=100.00 £ glgy Tool € [MOWI COODTYI=10000 gy
User MOV £0O024)=25.00 o User ¢ | MOV CO002 YJ=25.00
MOVL CO003 V=330 I Sing l—;,ML cooo3v=azn I~ Syne
T || MO CO004 4)=50.00 Ml b4 LA COO0E =R 00 ¥ Mpl
EMD EM
Eut Ext
L # 1
| Remove this check. | 7] < Clicking Step 5 does
Mave...| MOV VJ=50.00 Move. | Movswi=s0.0ff NOt move the robot.
OLP |F‘osition| Lang I Elosel oLP |Position| Long I Elosel
5- 4| #|S+ R- «f +|R+ S- 4| |5+ R- «|+|R+
L- <) v[L+ B- | r|B+ L- «|r|L+ B- «|»|B+
U-‘|>U+T-<>T+ U- | vjU+ T- 4| #|T+
(SN Ol o (SN O
Del Add Mod 0% Del Add Mod —Em
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“2/5 Teaching

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

+ HPE-A00: Pendant x|

JOB: GUIDE.JBI [R1)
Link & [NOF " Fast
Rect [MOVI COO00VJ=10000 & Med
Tool € | MOV CO00T WI=100.00 ¢ gl
User ¢ |MOWI £00024J=25.00

4

MOVL CO003Y=33.0 ™ Sync

MOV CO004 V<5000

| | -

¥ Hpl

Move...| MOV 41=100.00

LP |F‘ositi0n| Longl Elosel

MOVJ 5- «|vls+ B o ¥R+
100% L- j_>|L+ B- 4| +|B+

U« v+ T- o #|T+

(S G
Del  Add Mod

2.5.8 \Verifying Each Step

Check the step synchronization [Sync] check boxin the programming pendant dialog box, and
point the cursor to each Step in the editbox‘instruction display section to verify the movement

of the robot Step by Step.

| HP6-A00: Pendant

JOB: GUIDE.JBI

Link @ [NOP

Fiect{" | MO CO0O00%=100.00

Tool ™ [MOV.) COOOT 4A1=100.00

MOV CO002%)=25.00
0

User (™

-

Ext O

]

4

| ®

Move... | MOV ¥]=100.00

OLF |F'osition| Long I Elosel

S- «|v|5+ R- «|»|R+

L- <|>|L+ B- «| r|B+

U- «| w|U+ T- 4| ¥|T+

(SN G &
Del  Add Mod

Enter

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.

JOE Edit - /}é)\)vil

|M0‘-.-‘._I o000 v J=50.00] N\, A
[ Addiine || Renmdioe N[} Gemesl |
. N~
Caution:Mo Syntax %; %
3

>

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 |E| 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.

-le Time=15530(z] x|

Fobot | Flay Time (=} |  Mave Time &) | Robot JOB | Contraller | g
HFPG 16530 1430 DEFAULT.JBI [T ;

¥ Show after Play

} WWarm Up time... |

0,000 tz)

Copy to Clipboard |

OW

- Theh
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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

Work cell construction

v

Registration and arrangement
of a robot

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

Select a robot to be used and determine‘its position.

Creation of work model and
teaching target points

v

Model arrangement

Create models:by‘\using MotoSim EG.
Set target points to simplify teaching.

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

Correct the layout error between MotoSim EG and
actual manipulator.

JOBdatatransferto ---------- Send/receive data and transfer job data through
controller CompactFlash or a separate transmission software.
\/

Verification/correction of
motion using actual robot

Reduce the error between MotoSim EG data and actual
robot using the calibration software, and verify and correct
the motion.

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

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

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

New Cel %\; / Lﬂﬂ
Lok jn: | (3l Cells ) ;}/@ -

Enter a file name here.
RS [
Yook |

Open I
Filez of type: ICel File[* cel] j Cancel |

P

23 Jasa .
T3 Bh 20/ Ni7QQ : 2823408167 52/297



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 21
Look in: Ia Test j ] |‘fi‘€ EH~
HPE-A00
models

A )/“ N
File: rarme: |Test.u:e| K? Open I

LNN/

Files of twpe: Il:el Files [* cel) j Cancel |

SAdEAZe] £

> NI T
When opening a cell'with LINE data (wire frame), it is recommended to use LINE data in
@ the HMF format;‘opening a cell with LINE data in other format may take some time.
- 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 ol wank to execute convertion of R Models (ConvertRwz Hmf e

Cancel |

* When the model is converted, a cell with corresponding HMF format will automatically be
created as well: the RWX format cell will be saved under the name "*.cel.BCL".
o « 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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Storing a Cell

4.3 Storing a Cell

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

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

4.3.1 Save

To store a file under its current name, click the button in the tool bar or select {File} -
{Save}.
If the cell file was loaded from an older MotoSimEG version, the following message will dis-

play to confirm if the cell should be saved in cell original format or in the’MotoSImEG current
version.

Y x|

update the file to MoboSimES v2.6 format?

Arc_Samp_Mx.cel is in MoboSimES v2.5 format. Do you
- Click [¥es] ta update, ~
- Click [Ma] ko keep the current: file Form'ﬁ/ .

Z
1 ‘@Nﬁ | Cancel |

Click [Yes] to save thefile in'MotoSIimEG current version. Click [No] to save the file in its orig-
inal version. Click\[Cancel] to abort saving the cell file.
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4.4 Exiting a Cell and MotoSim EG

4.3.2 Save As

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

saveas 21|
Save in: IaArc_samp_NX j = E’F -
Hpt
HP&-hsf
Models

Arc_Samp_hx.cel
Arc_samp_Nx_hsf,cel

File name: IArc:_S amp_M.cel j Saw

Save ag ype; IEeII File: [*.cel] MotaSimEG Ver2 6 HSFv15.00 j

Cell File [*.cel] MotoSimEG Yer? § HSF15.00
Cell File [*.cel] MotoSimEG Yer2 5 HSF14.00
Cell File [*.cel) MotoSimEG Yer2.4-2.0 HEFw13.00
Cell File [*.cel] MotoSimE G Yerl.5-1d HSFw11.00

4.4 Exiting a Cell and-MotoSim EG

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

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

4.5 Creating a Cell with Actual Robot Data

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

Procedure

1. Create a new cell and register the same model robot as the actual robot.
2. Save the cell and close the file.

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

4. Open the cell file and operate the robot:

4.6 Designating Relative Path of a Cell File

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

4.7 Exporting a File

This section explains on how to output the current display of the models in the cell window to
the HTML files. The output file is in 3 dimensions and enables changing of viewpoint, zoom,
etc.

Procedure

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

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

savess 21|
Saveirt | Arc_samp M =T = E-
' _ A
DHDIS
| IHPE-hsf
"I Models

NP %
é}name: I.t‘-‘«rc_Samp_NX j Save I
Savesstype:  |HTML Page [“himl) MotaSimEGG Ver2 6 HSFv1 =] Cancel |

HTML Page [ html] MotaSimEG Yer2 B HSFw15.01
HThL Page [*html] MotoSimEG YWer2 5 HSFw14.0
HThL Page [*html] MotoSimEG Werd 4-2.0 HSF1
HT L Page [*himl] MotoSimES Yerl 5-1.1 HSFw1

o

* When exporting to HTML format, a HTML file and a HSF file are saved. Both files are
@ required to display the HTML data properly.
e * When exporting HSF file format, only the HSF file is saved. A separate application sup-
porting HSF format display will be required to view the HSF file by itself.
* When storing the cell as an HTML file, be sure that the folder name consists of one-byte
characters only; a file with two-byte characters may not be successfully opened.
* To open the cell saved in HTML file, use a personal computer which has access to the
Internet.
+ To view the cell saved in HTML file, use a personal computer which has access to the
Internet. When viewing the HTML files of the simulation, an Internet connection is
required to install any necessary ActiveX controls. Allow any ActiveX controls blocked
by Windows security settings.
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4.71 Playback animation file export
Job playback animation of the cell display can be exported to HTML file format.

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

Procedure

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

2. From the menu select [Setting] - [Options] to display the "Option Setting" dialog. Under

the "Robot Options" tab, in the "Animation Playback" section, check the "Export HSF

file" box.

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

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

w

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" 5.2 Toolbar ".

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

5 Display Operations

MotoSim EG has various display control functions such as expansion, reduction, simulta-
neous displays from various directions, etc. In addition, by using 3D (three-dimensional) sur-
face model display, the motion can be easily verified.

5.1 MotoSim EG Display

For improvement of operability, the basic operations of MotoSim EG are common with those
of other Windows applications.
The following figure shows the MotoSim EG main window.

o] (o

File Edit Screen Pobot Device Model Tool Settine FemoteMonitor Wiew  Window Sg;lp Vg‘v

| Dig(@l]] o 4o || ralw[n]u]uln|]| Elnfe || [ aisldoilaal|] Blelole|s
| [wes = el BIE] o)A (Gl sl ]| @l | wlsl

7 %
I, A 5
For Help, press F1 / ’_W’_ A

rvirdon] /
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5.2 Toolbar

5.2 Toolbar

] File toolbar

| D|=(=

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

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

&

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

Exl

[ Edit toolbar

| o o]

Undoes the last operation.
= j Click the down arrows beside the icon to display the last 9 operations. Selecting an
—=— 1 operation from the list will-undo/this operation and all the operations performed after.

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

Redoes the last undone operation.

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

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

» Undo and Redo function supports the robot position change, job edition, model edition,
@ Cad Tree operations and camera viewpoint operations. Any operation generated by the
b playback of a JOB is not supported by the Undo and Redo function.
» Undo and Redo function may generate temporary files (mseg????.tmp) located in the
Temp folder under the MotoSimEG installation folder. Deleting these files while Moto-
SIimEG is running may prevent undoing some operations. Normal termination of the

MotoSimEG application will automatically remove all temporary files in this folder.
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5.2 Toolbar

B Playback toolbar

| HIhllllll«I»H

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
interrupted.

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

Executes the job currently selected.

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}.

»l

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

[ | CAD toolbar

| @[

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

* Menu bar: {Tool} - {CAD Tree}.

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

Toggles display of the AXIS6 in frame indicators in the view.

* Menu bar: {Screen} - {Frame Display}.

T E B NE7QQ : 2823408167

59/297



N
\rf >

5.2 Toolbar

[ Robot toolbar

| [ups RN ElE R e |

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 sepafately,’use the commands
in the menu bar.

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

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

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

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

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

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

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

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

Camera toolbar

| [P ool |ezs|c =

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

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

Enlarges the specified range: drag the mouse over the desired range to be enlarged.

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

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

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

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

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

Changes the viewpoint: click any desirable point so.thatithe 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-
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) ar downward (to zoom out) over the screen.

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

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

* Menu bar: {Screen} - {Camera Scope} - {Zoom To Extents}.
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<« 5.2 Toolbar

View toolbar

| Ble |2 @8] 2

=|

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

Changes the viewpoint to display the default front view.

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

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

Change the viewpoint to display the default isometric view.

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

Displays the View Manager panel, which offers a wider selection-of standard view and
allows to save and load up to 10 user defined views.

* Menu bar: {Screen} - {Camera Scope} - {View Manager}

Displays the Light Manager panel, which allows toadd or remove lights, and to modify
each light's properties.

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

Memo toolbar

| @l@|elsal pal 2|

&

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

i3

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

3

Draws a rectangle.
* Menu bar: {Screen} - {Markup} - {Rectangle}.

&

Aa

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

&

a

Creates a memo (text).
* Menu bar: {Screen} - {Memo}.

<

Creates a dimension line.

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

B Cutting toolbar

| gl gl |

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

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

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

[ | Measure toolbar:

)l 5]

Measures the distance between two clicked points.

E

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

Measures the angle between three clicked points.

* Menu bar: {Screen} - {Measure} - {Angle}.
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6.1 Viewpoiﬁr’b{ération Tools

6 Display Operation

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

6.1 Viewpoint Operation Tools

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

6.1.1 Viewpoint Operation with the Mouse

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

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

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

B Right Mouse Button Operation

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

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

» Goroll & Zoom
Free Zoom
Botate
Shift
Center
Z-Seroll & Zoomiz)
£oam
Foom To Extentz

Direction r
YWiew Manager..

Light Manager..

Select Model
Hew Model
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6.1 Viewpoint Operation Tools

B Scroll Wheel Operation

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

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

| [ALT] key and [CTRL] key operation

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

Operation Effect on'Viewpoint

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

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

6.1.2 Preset Viewpoint Operation

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

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

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

Further preset viewpoint choices are available with the View Manager.

B Viewpoint Operation with the View Manager

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

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

View Manager x|

[
Standard View

H
[T]op
@ [ buttons
Lert | Flrent | [Fight >
[Dnder

Enables/disables the
zoom to extents function

when a standard view @
button is pressed

[Elack [E] Y,

Fit wiews to Extents |

|L|ser Wiews )
|I| dzer 1

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

E |lzer B
E |Jzer 7
User & Iy
E dzer 9 1
[0] User 10 5

=\, A

. ‘('35/;;;|
sfé

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.
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6.1 Viewpoint Operation Tools

B Using Shortcuts

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

[ Smooth Transition

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

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

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

6.2 Light Manager Operation

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

The Light Manager panel can be displayed by clicking the ,j.:;;3|button in the toolbar, or by
selecting {Display} - {Light Manager} from the application menu.

w- Light intensity adjustment.

Intengity : Jl
Pressing the [Shift] key
enables or disables the T —
Pick Light Position with atter | RN | L
Mouse function. _MI_ | e
v Pick Light Position with Mous _ |Selects the ||ght to be
— Light Property modified.
N
ot = On q
. AN
~Type .
{+ Distant Light %X -
) 35& Set the properties of the
€ s ngb%‘>< > | [selected light. ~Note that only
Q(Sa@ the color can be changed for
; the “Default” light.
s ) ;
;‘, ri/ (" Change.. |
\ J
] | Cancel |
Light Manager
Intensity Adjusts the intensity of the lights.
Sliding the control toward the left will reduce the general lighting of the

scene.

Sliding the control toward the right will increase it.
(The standard intensity is 100)

All the lights are affected by this control.

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

Add Adds a new light.

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

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

Light Manager

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

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

Light Property [On / Off]

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

OK Closes the Light Manager panel. The lights information will be save to
the cell file when the eell 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 Cancelsthe light setting modifications and closes the Light Manager
panel.
The light markers in the main view will be deleted.

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

@ after the light settings are changed.

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

B  Adding and Modifying Lights

Operation Procedure

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

Light Manager x|

Intensity :

Light No: Add

Eemayve

™| Pick Light Position with Mouse

— Light Froperty
£ Off = On
—Tupe
(% Distant [ight

! Lazal Lkt \%\
P

(= St Light J
T%ﬁ.
r— Color \)

»
[ Chan%é. g ,@

Ok, Cancel |

be displayed to ocatlon of the light.

2. Click on the main vie ﬁgr% the light. The light will be created and a light marker will
The light Io?at«in/é ype can be confirmed by looking at the light marker in the main

view.
alfilnl
Bl M B Bl fevae Hobl Tl DSl e FewibMighe fee Bele e T
DileF|ll 7 || mise] wel 0 S =@l fl‘d'ﬁil Plmlele afrin @l = ol O] s/S|s] s
[wesai - -IH Sl el sl alEIE o
" |
[ |.—_|
R @l\ ,
e . |L|ght Marker
N & J— g 2
= ' | n
Db g |__ >
7 Ll L ' 0
i I'
.,,h |
o =] A
o
e e o
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6.2 Light Manager Operation

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

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

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

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

Light Manager |

i..........l../....n

Intensit_l,l:é
;.........i(........

Light Moz [Light_1 -] Add

Remove

I Pick Light Position with Mouse

— Light Property

o Off " On

— Type
{* Digtant Light
= Local Light

_ X
Calar /f//} N

4. Press [OK] or [Eancel] 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.
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6.2 Light @

B Light Sources

Default

Directional light constantly attached to the viewpoint. The initial light color is white.
uq: ;:-m |-|-u sl -a'w Pl :-w:.-;n-ﬁ'qliu M| Bheed & =r
e T T j

l
e jé%%@
* Result afte )a'gmg the

Iig%o

[ =] el
Ciafi 7| v m Illlhl-l "llﬂ ﬂ"l'-l | & rl B Wi Sl 5
] o iF e il
~ /‘ \~ k|

display the same way.

/
)5& The FLOOR model is not affected
\ by light change and will always

- - i
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6.2 Light Manager Operation

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

Intensity: 100 75 50

e 2
" e— 1 .

Distant Light

Light is emitted from a infinite distance so that all
the rays are parallel.Light type for general use.
The light direction is from the clicked position

toward the viewpoint center. %%L

Distant Light Marker ~><
(Located at the clicked posmoa);: 4{9

i s 11
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6.2 Light Mdfie

Local Light

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

B [ Npem BAe e Heid Dul Dwiefel oo Mewwhigle e Qe b
Tiahi 7| vale|m] @] ol wE] SR SR [ b AR
[ CE = r | L
BT

Local Light Marker
(Located at the clicked position)

§ R | gyeie | g | Stpeen | e | s Pucnss b | :;-m_l =2

Spot Light

Light is emitted in a speci %ormlng a cone from the light position in
a cone shape. Useful/g:&%’ate a specific face of a part.
The light directionjis;from the clicked position toward the viewpoint center.

For proper |§@’ on of a model or a face, it may be necessary to relocate
the viewpoint ‘¢enter 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.

-ﬂﬂ'l‘ll-l-! i o B e R RS e b Dl lP ]
je-ae = W g b ] L

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

6.3 Displaying Shadows

Shadows can be displayed for the models on the screen.

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

For the detailed setting of shadow, refer to" 11.1.4 Shadow ".

6.4 Pick Settings

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

B Pick Mode/Setting

The Pick Mode sets 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
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r-]‘ ick Settings
B Pick Object Setting

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

Procedure

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

* Models: Solid models.

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

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

* Points: Points such as TRACE points.

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

XMW 7N/

@ That these settings\are also linked to the same settings available in the OLP dialog.

N/ > A/

B Pick method and screen display

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

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

Picked point
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6.5 Markup

6.5 Markup

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

6.5.1 Freehand

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

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

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

6.5.2 Circle

This section explains on how to draw a circle.

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

Procedure

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

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

6.5.3 Rectangle

This section explains on how to draw a rectangle.

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

Procedure

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

2. Click El button\or select {Screen} - {Markup} - {Rectangle}.
Position the_mouse pointer at a desired point, and drag the mouse: a rectangle is
drawn from the point where the mouse started dragging.
Select {Setting} - {Options} to set the color and line thickness of the rectangle. Refer to
"11.2 Markup Settings " for details.
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6.5.4 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 theviewpoint is changed.)

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

x

| 0K |
Cancel |

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

Settings " for details.

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

B Deleting a Note

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

B  Relocating a Note

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

6.6 Memo

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

B Creating 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.
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6.6 Memo

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

x

| OK |
Cancel |

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

@ When adding two-byte characters, use a font that properly displays two-byte characters.
L]

PN

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.

B Relocating a Memo

Drag a memo to a differentlocation\with El button pressed or {Memo} in {Screen} selected.
Note that the arrow remains‘at'the same point.
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6.7 Cutting Planes

6.7 Cutting Planes

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

axes directions in the cell window.

6.7.1 X-Cutting Planes

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

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

(® Rotated centering on the Z-axis

/ @ Shifted in parallel in the-X-axis
=y direction.
W

@ Rotated centering on the Y-axis

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

« Click on 3.
* Select {Screen} - {Cutting Planes} - {X - Cutting Planes}.

B Deleting the X-Cutting Plane

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

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

B Changing Display of the X-Cutting Plane

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

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

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

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

25 | Rotate the X-cutting planes centering on the Z-axis.
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6.7.2 Y-Cutting Planes

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

/ ® Rotated centering on the Z-axis

@ Rotated centering on the X-axis

@ Shifted in parallel in the Y-axis
direction.

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

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

B Changing Display of the Y-Cutting Plane

Drag the tools @ to &5 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.

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

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

6.7.3 Z-Cutting Planes

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

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

@ Shifted in parallel in the Z-axis
direction.

® Rotated centering on the Y-axis

@ Rotated centering on the X-axis

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

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

B Deleting the Z-Cutting Plane

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

* Click on ﬁl
* Select {Screen}-{€utting Planes} - {Z - Cutting Planes}.

B Changing the Z-Cutting Plane

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

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

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

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

&5 | Rotate the Z-cutting plane centering on the Y-axis.
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6.8 Wfé’ sure Distance

6.8 Measure Distance

Click 2 points to measure the distance between them.

i Meazure x|
— Digtance [mm]

500.00
¢=0.000, = 500. 000, &Z=f3-664 |Coordinate of the 1% point |
- 13t paint - K : = il _
852 500.-250.000,590.000 |Coord|nate of the 2™ point |
- 2nd paint -
852 500,250.000,530.000

Difference between

Dvist .
EMESEE ’ [ the 2 points
d+=0.000,dv'=-500.000,d<=0.000

Measure Distance dialog

Copy Copies the measurement résultto the clipboard.
Close Closes the Measure-Distance dialog.
Procedure

1. Click the HI buttoniin the toolbar, or select {Screen} - {Measure} - {Distance} from the
application menu,

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

measurement results.

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

d%=0.000,dv'=-500.000,d2=0.000
— T8t point Copy...
852.500,-250.000,530.000 _I

— 2nd point -
£52.500,250.000,530,000

< Distance >

aX.dY 42
d%=0.000.dv'=-500.000.42=0.000
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6.9 Measure Angle

6.9 Measure Angle

Click 3 points to measure the angle between them.

i Meazure x|

—angle [deq)
48,737

- 13t paint - Copy...
740.000,250.000,330.000 _I

- 2nd paint - - -
a5z h02,2580.001,339.997 Coordinates of the 3 points
- 3rd paint -

TaT.438.273.546,319.681
chngle> M Angle between _the 2 lines
Angle=48.737  [linking the 3 points

NN

Measure Distance dialo
9 .ﬂ%j >
Copy Copies the measurement result to ib%gard.
AVE
Close Closes the Measure An %I
Angle dialog
g
Procedure

1. Click the 4| button in the o g?select {Screen} - {Measure} - {Angle} from the appli-
cation menu.

2. Click with the mo se la pomts on models. (Blue dots on the clicked positions and blue
lines joining th s 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 " 6.4 Pick Settings " for details.

ETE
[mwj
48737

?40 EﬂO 250 COO39EI[1]O

852 502 250 om 383,997
?8?’ l38 2?3 545 313681

< Angle >
Angle=48 737
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vieasure Line

6.10 Measure Line

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

B Creating a Dimension Line

Procedure

1. Click ﬁl or select {Screen} - {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.

O W

* Non-displayed model or the point where there is no model cannot be selected as a sub-
@ ject for the dimension line indication whereas any point of the model displayed on the
b window can be selected for the dimension indication.
* When clicking in an area the selected point depends on the current "Pick Mode" and
"Pick Object" settings. Please refer to" 6.4 Pick Settings " for details.

B Deleting a Dimension Line

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

B  Relocating a Dimension Line

Drag a dimension to a different location with ﬁ' button pressed or {Measure Line} in the
{Screen} selected. Note that both arrows remain at the same point.
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6.11 Changing the Rendering Mode

6.11 Changing the Rendering Mode

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

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

Flat Shading

The image displayed in flat shaded rendering mode:

Gourand Shading

The image displayed in Gourand shaded rendering mode:

Bl

/

Wire Frame

The image displayed in wire frame:
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Dispray Operations

6.12 Other

6.12 Other Display Operations

6.12.1 Changing Frame Width

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

Procedure

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

6.12.2 Copying the Image

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

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

6.12.3 Dividing a Cell Window

A cell window can be divided up'ta-fourviews 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.

dz|ef+ ofp|o|@| [« mb mlafF.

elajefz olbleim| fwil Dislo sl elel
nnnnnnn = J|0|o|pa| pa| BlE[E | 2

Drag here.

g

6.12.4 Printing the Image

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

7 Robot Settings

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

7.1 Adding/Deleting a Robot

B Adding a Robot

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

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

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

2. A dialog box (Open) appears:. Séelect the parameter for the subject robot, and click
[Open].

Laak in: Ia Robats j - £ -

Color
ERC
MRC
MRZ2
Me100
wRC

File name: all.prm Open

Fil=z of bype: |N><1IZIIZI Parameter(*. prom] j Cancel |

o
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I ]
7.1 Addingrioe

eting a Robot

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

Inztall Fobot EI
Directry: |G:¥ Program Files¥Motoman¥MotoSimEG¥Example¥M:x1 00% Arc_s
Fobaot

Robot Mame: |[ElEme]
File Mame:
’VM |#Program Files¥MotomardMatoSimEGEExample¥hx100

Ik 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
e erased, the model file may not be selected automatically. In this case, click on [Model] to
select the robot model file.
A

Changing the Robot Position

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

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.)

EATI00

EA1300-2 Cancel |

[v Delete Robot,Job files

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

deleted.

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

Robot,Job files] check box.

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

7.2 Controller

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

7.2.1

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 (HPG}

Imports job in any folder to

the robot folder.

|O:¥F‘rogram Files¥Motoman¥MotoSimEG¥Example¥ Dﬂgrc_samp_N}{NiHPﬁ

IDefau It WJED CirlG: |R1

= Importl Oopy...l ;I |tE
X A

e

~ ¥

. GALL JOE-ARG OFF
Selectedjob; MC.J GO005 W1=50.00
MO G006 .J=100.00
MO CO007 w0000 =
‘ s e | TR »

\ Folder,of.the

selectéd robot.

HOP

CALL JOBINIT

wMonJ Co0ao WJ=100.00
wMonJ Coodn WJ=100.00
wonyJ CO00z W.J=100.00
WO 0003 W=1250 PL=(
GALL JOB:ARG_ON

MONWL CO004 =930 PL=0

A'joblist 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.
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- L Controller

Copying a Job

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

._||:||:| |:::i|:||:|::.-' EI

P&TH: |G:¥ Program File=¥Motoman¥hMotoSimEGYExa mpled iyl 00%Arc

—Source of Copy ————— — Deztination of Copy ———
Default jbi Default JJEI

7I0E "
/7NAME DEFALULT :I 4IG°W>>

J/POS _
Z#/NPOS 13,0,0,00.0 ™ Mirrar

AATO0L D
AAPOSTYPE PULSE
AAPULSE
CO000=0-766-3831,C oK
Z0001=-23599,28037,
CO002=-23599,23303,
CO003=-26302,18209,
HONNA=23R5% 17750 -

Cancel

LSS Y

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.

Deleting a Job

Select a job ito;be deleted from the job list in the Select dialog box, then click on
[Delete].
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7.2 Controller

7.2.2 Master Job Management

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

job.

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

Xl
| fazter Job | Selected Job |
FHPG-hst ] Default.jbi Default.jbi
EAT 4DDN Mot Selected DEFP-LILT JBI
\_ Robot name Currently selected
job name

Ciall
Master Job

Setting
Mazter

Jobr

Cancel
Magzter Job

| Master job name |

Cloge I

Master Job Dialog Box

Iltem

Funetion

[Call Master Job] button

Sets the mastenjob as’a selected job.
(Enabled if-a master job is registered.)

[Setting Master Job] buiten

Registers ‘a job selected in the job selection dialog box as a master
job.”The master job is automatically selected when the cell is

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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- L Controller

7.2.3 Robot Selection

Select a robot to be operated.

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

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

EAT400N j

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

Select Fobat

U Yl
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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 Made
o Default IEI.1 (2]
= Detail Mode

Geement Glock |EI.EI1 Y Cancel |
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l 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 Tnformatior, il

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

IF‘P.TH=O:¥Pr0gra m Files¥Motoman¥MotoSimEGE Example¥Mx] 00%A

INP,ME:HPE—hgf Base to Fobot:  4500[mm]

Offset Of Robot Frame |

’—ROEIOT OFFSET Robot name

Warm Up Time | Twpe: MK

Robot Information Dialog Box

Iltem

Corresponding Dialog Box

[Offset Of Robot Frame]
button

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

XK g R
L O O
z g RF

[+ Deeree

[Warm Up Time] button

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

arm 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], referto" 7.2.5 Robot Information ".

Displays the maximum value of the play time.

Riobat I Play Time (=) | Mave Time () | Robot JOB | Controller |
[ 00.030 N

COMVEYOR-.. 90.030 90.000 CONVEYORJED  XRG
Pr2850-A0-X 86.470 71952 TEST.JBI KRG
Pr2850-A0-.. 86470 78008 TEST.JEI KRG

Copies the displayed ;%ﬁl

data to the clipboard.

25X
WA
@ * If robot job contain the positionlevel'PL=0" in move command or application specific

Copy ta Clipboard

instruction, the resulting-cycle time of the simulation may not provide sufficient accuracy
compared to the actdal xobot.

* MotoSim EG.dees not'support the "High-speed picking" function.
If the conveyor synchronization job uses the "High-speed picking" function, the resulting
cycle time’of the simulation may not provide sufficient accuracy.

7.3.2 Job Operations

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

Button Command from Menu

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

{Robot} - {PlayBack} - {Hold}

{Robot} - {PlayBack} - {Pause}

E E (=

{Robot} - {PlayBack} - {Step Next}
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A Lata Setting

Button

Command from Menu

l

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

i

{Robot} - {PlayBack} - {Reset Job}

7.4 Data Setting

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

7.4.1 Modifying the Tool Data

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

Setting} - {Tool data}.

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

Select tool

Aumber. Set scale for E buttons.

X

| Nn:ITDD|=U j Step:l”:|

% [ooo0 = R o000
v [ooon | Ay 3500

Apply

_ o |

[+ Pick Enakle

ol el Le

z [#E000 | Az [0.000

Mare > |

TOOL Editor Dialog Box

ltem

Function

[OK] button

Closes the dialog box after modifying the tool data.

[Cancel] button

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

[Apply] button

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

[Pick Enable]
check box

Enables mouse picking operation.

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

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

[Exp. >>] button

Displays tool load information, enabling data setting.
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7.4 Data Setting

B  Setting the Tool Load Information

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

@ The tool load information setting is not available for YASNAC MRC, MRC Il, ERC robots.
[ _J

Toal Editar

— Current Tool

ND:ITDDI=EI =l Step:l'ID

Cancel

% Joon = R o0

= App
¥ |0.000 ijl-SE.DUU S

m

¥ Pick Enable

0/ o O

Z [335.000 :ll Rz |0.000

w0000 kgl

»¢g |0.000 [mm] [« (0.000 [kg.m2]
g |0.000 [rrirn] Iy |0.000 [kg.m2]
Zg |0.000 [mm] Iz |0.000 [kg.m2]

Xk
|

x A\

7.4.2 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 .
Data items
i Toal Data Sheet (HPG) x|
i F Cancel | Update File |
—
Toal Tmm} | Yimm) | Z{mm} | Rox {dered | Ryfdee! | Rz{deed | Name -
¢ Toal=0 0.000 0.00d 0.000 000 0.000 0.00d
Tool=1 0.000 0000 0.000 000 0.000 0.00d
Tool b Tool=2 0.000 0000 0.000 000 0.000 0.00d
ool humber _& Tool=3 0.000 0000 0.000 000 0.000 0000
< Tool=4 0.000 0000 0.000 000 0.000 0000
Tool=5 0.000 0000 0.000 0000 0.000 0000
Tool=6 0.000 0000 0.000 0000 0.000 0000
Tool=7 0.000 0.000 0.000 0000 0.000 0000
Tool=5 0.000 0000 0.000 000 0.000 0.00d =
\, [ | _’l_l
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Tool Data Sheet Dialog Box

Iltem Function

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

[OK] button dialog box.

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

[Update File] button the dialog box.

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

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

& Tool data was modified, Oveﬂ@ag Filey
¥ >5<

W

7.4.3  Settingthe'User Frame with the Mouse Picking Mode

The user frame ean 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}.

{ | Selected robot name |

User frame number Set Uzer Frame HPG

LIF#1

Delete

Pasition[mm,deq)

User frame moving amount | IgniJ

User frame moving direction

Positioning buttons

¥ Pick Enable
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7.4 Data Setting

Set User Frame Dialog Box

Item

Function

[Pick Enable]
check box

Enables mouse picking operation.

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

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

[Close] button

Closes the dialog box.

Procedure

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

appears.

2. Move the user frame as necessary: to move the user frame, set its moving direction
and moving distance, and move it with buttons [+] / [-].
3. Click on [Close] to complete creation of the user frame.
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7.4.4  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 QY as shown in the following figure.

Z-axis

A

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

i Calculate User Frame » al x|
AKX L I R B T
0a o\ 1] ] jo 1] 1]
N 0 ] 0 ] ] ]
V@l |IZI |IZI |IZI |EI |IZI |EI
TOOL Mo: 0 Feeizter Pulze | Robot Poze |
LIFR.AME: I
Calc User Frame |
Save User Frame |
Clear Uszer Frame LUFRAME |1 vI
Calculate User Frame Dialog Box
ltem Function

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

[Close] button Closes Calculate User Frame dialog box.

23 Jasa .
T3 Bh 20/ Ni7QQ : 2823408167 91/297
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Procedure

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

2. Select the [OO] 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 “O0” following the steps 2 to 3.

5. Select any of [00], [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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7.4.5  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.

Robot Galibration Setting

Layout by reading robot calibration file | N [

‘Wkite robot calibration file by lavout in MotozimEG I

\— 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. To registera robot, follow the procedures described it 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

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.

TS B2/ NEFQQ - 2823408167 93/297



7.4 Data Setting

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

Robot Calibration Setting

Lavout by reading robot calibration file | T Clnze

Wkite 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_UP6.

File Edit Attribute

ADD | POS [[See -] ! |[fm :Il OLOSEl

.| STI_URS iu

. | STI_UPS ex1
B UPR el
=L STI_UPSex2
B UPE &2
- Trh
e B etk
% keidou
- LIRA Pm
=0 URs_linkd
T \GUPG link2
=% UP6 link3
B 5 UPS._linkd
B9 UPA_linkS |
E- % UIPE_linkfi
B UPE flanes
- UPA_tep LI

Example 2: For two 1-axis stations

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

Eile Edit  Attribute

P.DDl FO5 ”See hd ;I 100 :II CLOSE |
= it

P

- | ST2_uPg
B . 5T2UP6ex3
=% UPG ex3
LR daid

=L STI_UPE
B | 5T _UP6 ex?
=% UPEex?
LR dai2

& UPE_link1

E-% UPA_link?

=% UPE link3

% UPE_links |

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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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 Item Setting Value Function

FD7 1 Coordinated functional option

Use the Position Panel dialog box to move the external axis to 0-pulse position, the

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

Move the top axis of each station to the desired position-usingthe POS function on the
Cad Tree: for example, move UP6_ex2 if a two-akis, station is used, and move
UPG6_ex3 if a base axis is provided.

For the axis posture, the Z-axis must bé-inithe 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 theumenuselection is disabled if the station coordination function is not
enabled.in the parameter file. In this case, set the parameter FD0O7 to "1" then restart
the system.

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

Robot Calibration Setting

Layout by reading robot calibration file | T lgee T

irite robot calibration file by lavout in MotozimEG |

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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7.4.6  Soft Limit Setting

The robot soft limits define the pulse range within which the robot axes can move. To modify
the soft limits, display the "Soft Limit Setting" dialog by selecting {Robot} - {Data Setting} -

{Soft Limit Setting}.

Soft Limit Setting x|
fixiz | Minimum Maimum | :
5 onri07 o7 | ) Robot axis pulse
L -21920 273067 limits
U -98304 259413 >
R -172042 172042
B -113778 113774
T 204200 204800 | )

Cancel

Soft/Limit Setting

Iltem

Function

[OK] button

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

[Cancel] button

Discards the soft limit modifications and closes the dialog.

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

Equipment.

* For setting soft limits to devices (i.e. Conveyor), please refer to section 10 Peripheral
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Procedure
1. Modify the soft limit values and then press the [OK] button.
2. A confirmation message will display.

Soft Limit Setting x|

The &ll.prm File will be modified. Do vou want ko proceed?

Moke:
The parameter modifications will only take affect the next

kime the cell is opened.
Cancel |

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

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

7.5 Trace

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

7.51 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.

i Trace Copy

File I Copy I

JobMame=DEFAULT.JBI ‘
Path=C¥Frogram Files¥Maton, 7
Model Hame=HPETBAGEZD
SeeClock=0010

O S S = R -

AnA " AN o4 ATA Sna Cnn 4 nn nnn
2\ I3 I~

FobotMame=HP& %

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

—Iv Enable Trace

Trace Model: IHPE-,&-,DU_I;.:F. |
F'arentName:Iwu:urId |
MHumber of Points: I'IEIEIEI

' hation Type Colar

" Specified Color -_I Default

Trace Configuration Dialog Box

Item Function
[Default] button Sets all the trace properties'back:to'their default values.
[OK] button Modifies the settingsjiand 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 5elect Object EI
Toggle tree | ] Cancel I
HPE_f-mark? :l
i HPG_MOTOMANZ
_ - HPE_v-mark
¢ L HPE_MOTOMANT
=) HP6_link J
= HPG_link6
=~ HPf_flange
i Tach
= HFf_tep
. FIBANA [

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

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

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

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

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

7.6.1 Displaying the Range of Motion

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

Reach Area pd
tode Dizp. Level
= PFoint | | 20 {. Roush
* Standard
" Tool [
a0 0 " Smoath
Color... I

Cancel | Apply

Reach Area Dialog-Box

Iltem 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
‘@: style simultaneously: Select 2D and press the [Apply]
® 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 Views} to delete the displayed range of motion.
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7.7 Cube Area View

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

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

7.7.1 Displaying the Cube Interference Area

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

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

7.7.2 Deleting the Cube Interference Area

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

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

Cube Interference frea il

— Cube Dizplay Properties

Opacity  [0.50 ill Colar.. |-

— Cube Interference Setting

No |
Contral Group Im
Check Method |COMMAND =]
Ref. Coordinate Im

Area Value

‘.-\ .
o 1 [230.000 III 1 [270.000 III Z1 [360.000 é Setting

=1 Increment

_I _I 123
Amount X2 |5?n 000 vz [260.000 z2 [40. \EIEIEI/ - |
x

Step 10 -

Cancel |

Cubkgé Interferce Area Dialog Box

ltem Function
[Opacity]
Specifies the opacity of the model.
“Cube Display The value can be set between 1.00 and 0.00, which corresponds
Properties” section respectively to fully opaque and completely transparent.
[Color]

Displays "Color" dialog box to specify colors.

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

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

“Cube Interference value is normally be set to ROBOT1.

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

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

Iltem

Function

[OK] button

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

= The data for all the cubes will be saved, not only the one
currently displayed.

[Cancel] button

Discards the cube interference modifications and closes the dialog.

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

Procedure

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

Cube Interference Area R ﬂ
D
The All. prrn File wil e%’@d. Do o wank ko proceed?

Cancel |

Press [OK] to update the parameters and close the setting dialog. Or, press [Cancel] to
return to the "Cube Interference Area" dialog without updating the parameters.
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8 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}.

SN TU I~
If the cell contains multiple robots and the "Multiple Robot Dialog" mode is enable, a sepa-
@ rate Programming‘Pendant can be displayed for each robot in the cell. Select the robot to
e be displayed in\the robot combobox of the toolbar before displaying the Programming
Pendant,
\/~ A/
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|Tit|e bar: Selected Robot. |

| Job name of the displayed job. |

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

Selects user frame No. in
operation.

¥
gy

Changes coordinate system
to use external axis for
manual operation.

| Job display box |

| Job type I

JOB: DEFAULT.JBI

Sets manipulator motion speed
during the manual operation.

CALL JOB:INIT
WO 0000 %) =100.00
WO CO00 *J=100.00

Synchronizes the robot with
the selected step in the Job
display box.

MO CO00Z %J=100.00

MOV CO003YI=12.50 P

Check this check box to enable
translational motion of the station
axis.

CaLL JOR:ARC OM ¥ Mpl
MOVL CO0D4 Y=930PLs [ Cylind
_WER O |l J0B8RC_OFF o

MO C0005 Y =50.00
MO 0006 %) =100.00

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

MT"-;"J Caoa? ]/J =1 DD.TILI
4 4

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

b v gt 00 W) =0.78
OLF |F'Dsiti0n| Lungl Close
5- <| >|S+ R- *I >|F|+

Select mode of passing over a
singular point.

Switches from rectangular
coordinates Rect ¢ to cylinder
coodinates Eyiind(™ (second
radio button on the upper left.)
Press the [Cylind] radio button
to pass over a singular point.
This function’is available for
CSL10yand. CSL15 only.

U-J_r'Lh T-J_v|T+

Axis operation keys:

E.j_rlE+ B-j_rlEh

L« |Le B <] r]Be

Operates each axis of robot.

(S S
Del  Add Mod,

Enter

&

Selects [ENTER] button
processing mode.

\_

Enables coordinated
motion with selected
axis.

Closes the Programming
Pendant box.

e

Adds, deletes or modifies
instructions or data.

Programming Pendant Box

Iltem

Description

Title bar

Displays the name of the robot selected for the programming pendant

operation.If the "Multiple Robot Dialog" m

ode is disabled, the robot

name changes when the cell robot selection is changed.

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. Sel

[Replace Line] button.

JOB Edit

ect either the [Add Line] or

W J=100.00

Feplace Line

Caution:Mo Svntax Checked
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8.1 Prograiiiing Pendant

Programming Pendant Box

Item Description

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

Interporation x|
[ oy x| |07 x| |Mare -]
[Move...] button m [ Allow Modif.

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

[OLP] button Displays the OLP dialog box. (Refer to" 8:3.1 <OLP " for details.)

Displays the position data panel, (Referfo "8.2.2 Position Panel " for

[Position] button details.)

Extends the size of the job'display panel: click [Short] to undo the size

[Long] button change.

Operates the rebot: the display varies as shown below, depending on
therselected operating coordinate system for manual operation.

[
Axis operation keys 5 [alo] s+ B [l % [l %+ ReldD]Re Et{eD et s ]Es
L- [«p]t+ B- [«e] B+ - [ ]+ Re[ao] Ret E2-{«[»] E2+ E5-[«[»] E5+
U- [« u+ 7= [« T+ z- [(Jr]z+ Rz{<]r] Rzt Ea-[[v] 3+ E6-[«][o] BB+

Link Rectangular, Tool, User External Axes

8.1.2 Job Panel

The Job panel displays the robot job and allows teaching. To display the Job panel, click the
"Position and Job View" icon in the toolbar, or select {Tool} - {P.Pendant} - {Job Panel...}

If the cell contains multiple robots and the "Multiple Robot Dialog" mode is enable, a sepa-
@ rate Job panel can be displayed for each robot in the cell. Select the robot to be displayed
e in the robot combobox of the toolbar before displaying the Job panel.
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Selects [ENTER] button : UPG-A00: JOE (DEFALLT.JED x|
processing mode. MM Y 78
r" Diel HOF
Deletes, adds, or ~ Add MOY.J COD00Y.1=0 78 -
modifies instructions. Mod |MOVJ 0001 YJ=25.00 Job display box.
B MO CO002W)=25.00
Enter EMD
Adds multiple lines of Move...
instructions at a time Awislhput | 1~ | - Updates the job if it has been edited with other software.
sglﬁgge”ng coordinate | - Moves the cursor to the step of current robot position.
Synchronizes the
robot position with — W Sync
the cursor position in
job display box.

Job Panel

Item Description

The robot moves to the step selected-in-thejob display panel if the
[Sync] step synchronization check'box is selected.

JOB Edit dialog box for jobediting 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 EditDialog Box:

] Modify the instruction in the edit box. Select either the [Add Line] or
Job display box [Replace Line] button.

JOE Edit x|

M 0000 W J=100.00

Add Line I Feplace Line Cancel |

Caution:Mo Swntax Checked

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

[Enter] button tons.
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8.1 Prograir

ning Pendant

Job Panel

Iltem

Description

[MOVE...] button

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

Interporation |
Mov) =] [o78 | |Mone |
I‘-.-f..l vI [ Allawe Modif.
Gancell L

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 (Axislnput)

Press [AxisInput] in the Job Panel to displayAxis 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:

+ Pulse 5 | L | E [u | R IE [T IE |
" Rectangle

CSY File LDadI

Line Insert I

Llire Edit |
Line Delete I

[

i Lancel :

K

Axis Data Input Dialog Box

Item

Description

[Pulse] radio button

Coordinate values are entered in pulse value.

[Rectangle] radio button

Coordinate values are entered in rectangle value.

[CSV File Load] button

Loads the coordinate values from a CSV file, and inserts the coordi-
nate values right after the selected line in the list.
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8.1 Programming Pendant

Axis Data Input Dialog Box

Item Description

Inserts the coordinate entered in the Axis Input dialog box right after

[Line Insert] button the selected line in the list.

[Line Edit] button Edits the selected line in the Axis Input dialog box.

Deletes the selected line from the list. (Multiple selection is

[Line Delete] button allowed.)

Closes the Axis Data Input dialog box; the list is added as instruc-

[OK] button tions.

[Cancel] button Closes the Axis Data Input dialog box without modifying the job.

ficiz Input

Rectangle

x  fnooo Rx |0.000
Y {0000 Ry {0.000
2 |0.ooo Rz |0.000
Re 0000 |

OF. I Cancel
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8.1 Proj‘t‘éﬂ‘uﬂ%mg Pendant

Axis Input Dialog Box

ltem

Description

Pulse/Rectangle

Radio Button selected in
the Axis Data Input Dialog Box

Pulse Rectangle
S-axis X-axis
L-axis Y-axis
U-axis Z-axis
R-axis Rx-axis
B-axis Ry-axis
T-axis Rz-axis
E-axis Re-axis
8-axis

[OK] button

Applies the modification, and closes the Axis Input dialog box.

[Cancel] button

Closes the’Axis Input dialog box without executing the modification.

Procedure

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

2. Edit 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].

3. When the list is completed, press [OK] to add the created list as instructions after the
selected line in the job.

The motion type and speed of MOVE instructions which have been added with the input of
coordinates are the set values specified in Interpolation dialog box displayed by clicking
e [MOVE...] in the Job Panel.
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8.2 Monitor

8.2 Monitor

8.2.1 Displaying the Panel Selection Box

Panel selection dialog box can display various panels (dialog boxes) for teaching operations.

To display it, click on , or select {Tool} - {Monitor} - {Panel View}.
To display the panels listed in the Panel selection box, check the check boxes for the desired
panels then click [OK].

[™ Caollision Detection

[ Lap Time Panel
[ Light banager
[ OLP Macmo

[~ OLP Tool

™ Parallel Shift

™ Play Panel <
[ Poszition Panel [&ngleFrame] )&%_/’}é

[~ Report Panel

I Rotation Shift %%‘x

[~ Stephotion
| Uariahlegg@%é%g*@

Refer to the following sections for the details on the other panels under the {Monitor} menu.
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8.2.2

Position Panel

The Position panel displays position data of a robot, and enables robot operation by entering
numerical values in pulses or coordinate units.

To display the Position panel, click the "Position and Job View" icon in the toolbar, or

select {Tool} - {Monitor} - {Position Panel...}

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

H |_| F'Ei: F'|:|:E: i‘tiljﬂ []:H_J |:E: _

Coordinate system
reference frame.

5 [Rovotname ]

Frame: | Pulse

Specify each axis

[ Value units |

5|-53619 i’ R |5629
L L

value. L[2022 i’ B [12244 i’
[ L

uf2smes 2] 7[1epen i’

Change the value L R |

with this button.

———
[ Fix TCR Step|1f' 'I

— | Set the step value

SFkTCR. | Confguraion for the spin button.

Position Data Panel

Item

Description

[Frame] combobox

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

[Fix TCP] checkbox

When checked, the [Fix TCP] function is enabled. The robot TCP
position remains fixed relative to another model in the cell. Refer to
section " 12.12 Fix TCP " for details.

[Set Fix TCP...] button

Displays the "Select Model" dialog to change the model reference
used by the Fix TCP function.

[Configuration] button

Displays the robot "Configuration" dialog to select a different robot
configuration to reach the current position. (Refer to section " 8.3.12
Robot Position Configuration " for details)

[Close] button

Closes the position data panel.

@ The Fix TCP section is not available when the Frame is set to "Work Angle".
L
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8.2 Monitor

Keyboard entry

The value of an axis can be entered directly with the numeric keys. Select the desired axis
edit box, enter the new value, and then press the [Enter] key to update the robot position or
the [Tab] key to move to the next axis.

[ | Pulse
Displays the pulse values of the S, L, U, R, B, T axis of the robot.

[ | Joint

Displays the angular values of the S, L, U, R, B, T axis in angular units (degrees or radians).

[ | Robot /\

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

w[5e8 433 jn 10,000 :’

ij nywj,g/)&,ﬁ/

z[-50.009 ﬂﬂz 90,000\ %
U

I~ FixTC | Seen 1
Set Fix TCPON | ~EBrfiguration

Close

5
[ TR >

[ | Base

Displays the position (X, Y, Z, Rx, Ry, Rz) of the robot current Tool frame (TCP) relative to the
Base frame. If the robot doesn't have any base axis, the Base frame and Robot frame over-
laps each other.
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is.cel] B [ 4]

Ei E bot Device Model Tool DisplayTool Settine  RemoteManitor  View Mindow Help — =] x|

| ol @|] o o | |] ||| =l || @lmle || e m e lolk s || Bl (=)

| fure = slmlElsl elelal | sl lsolhal k2] wlesl]] sl
5 mm deg. x|

Frame: [B |
w[10e6.983 il Fiw [180.000 il
. .
v[-500.000 ﬂﬂy 33600 ﬂ
7 |
z[50.008 ﬂ Rz[-50.000 il
7 .
I~ Fix TCP Step |10 hd
SetFis TCP.. || Corfiguration

Close

I L

/
| Tool J\v/@\
This frame is useful to move the robot in the Tool coordi %%’mln)(‘x Y, Z, Rx, Ry, Rz) but
é%o

the displayed values are always "0" even though the es since the reference system
and the Tool coordinate frame are the same.

5
B User ;/7%%%&@

Displays the position ( )2;’150( Ry, Rz) of the robot current Tool frame (TCP) relative to the
selected user fra ‘e?\‘W selected, a 2nd combobox will appear next to the "Frame" com-
bobox to alloxy@';se{{ection 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.

= G - [BaseAxisocel] =10l x|
Eile Edit Screem Robot Device Model Tool DicplayTool Settine  RemoteMopitor  View Window Help —1&] x|
| olel@l] o o | el m]el || slelglm]|| @lmie | elwlelolmw@ | Blelw

| urs = slmlElsl elelal | sl lsolhal k2] wlesl]] sl
=l

Frame: [User [ =

w[1006.483 i’ Fiw [180.000 il
[ .

v[500.000 il Fu[33.600 il
7 |

z[-0.008 jl Rz[-50.000 il
[ T

I~ Fix TCP Step |10 ud
St Fis TCP... Corfigurstion

Close

[ moM[
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[ | 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.

=] |
Model Tool DisplayTool Setting  Remaot Jal Wie findow ;|g|_|
J_I_I_I\ e || l«l»llllnlﬂmll _I_I_I_IIJ _|_|— _l__I_I_I_IIJ Blel=l

J [uPe

siolelel wicl

< Angles
w[z00.025 il s [45.500 i’
L L
v[oon il 7[-25.000 i’
I L
z[0o04 il c|[-z5.000 i’
L L

/ Work Frame

Feverse 00~
L eI | ekl
SstFrame || Configuration |
Close >
For Help, press Fi ] i

The Work frame is defined by three components: the framepaosition (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,

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'onthe 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.
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=1ol x|
=18

Bobot  Device Model Tool DisplayTool Setting  Remotebonitor  Aiew

i de
Frame: | ‘wiork Angles 'I
XIZUU.UH i’ '/ |55.000 ﬂ

B e

v[oois ﬂ 7 [-25.000 ﬂ
[l o
z[o.007 ﬂ c[-z5.000 ﬂ
- - =
rsfotz'é?de‘f@ |
Set Frame.. p Configuration |

™
Close |

—lojx|
N

3

T1el Tool DisplayTool Setting  RemoteMonitor  Wiew

FIFT, e
Frame: |\Work Angles 'l
w[200.020 ﬂ v [E5.000 ﬂ
. |

vfomz ﬂ T[-Z5000 ﬂ
. I
z[ooaz ﬂ c[z5000 ﬂ

|

= Revarse \>

Wk Side

Set Frame.. P

X S
The Travel angle (T), also called the P sk?ﬁ&ﬁéle, is defined as the angle between the
torch and the YZ plane. When setit egree, the tool is in perpendicular to the travel direc-
tion. If "T" is positive, the too\l}ig ing; and if it is negative, the tool is pulling. The "C" angle

is the rotation angle arg@&l@}l’ool Z axis.

The Work fra ‘Ab/ée 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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LIPG: Set Waork Frame x|

—&uto Search

Poszition [*7Z) v v
Travel Direction [#-axiz) | [ v
Whork Surface [£-axiz] v v

Teach—Flay

¥ Scieen Pick Enable << Less |
—5SetWalue For ————— — Using Face:
[T Position [7Z) " Momal [~ Reverse
[ Travel Direction [-axiz) = Edge Direction
[~ work Suface [Z-axiz] = Paint
— Pick Object — Pick Mode
¥ Models ¥ Frames| | [ Free [T Center
[v Lineshlnters. [ Paints [+ “ertew [ Edage
v Floaor

Set Work Frame

ltem

Desecription

"Auto Search" section

Determine which compoenents 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

Enablesthe’'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 " 6.4 Pick Settings ".

"Pick Mode" section

Sets conditions determining the selected point in the clicked
area. Please referto " 6.4 Pick Settings ".
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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 setas the tool position and the previously

found normal (Z-axis) is reused.
PR~

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.

| External Axis [units]

Displays the values of the external axis (base and station) 1, 2, 3... axis of the robot in the cor-
responding units. For linear axis, position units are used (mm, cm, inch...). For rotation axis,
angular units are used (degrees or radians).
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8.2 Monitor

8.2.3 Angle Data Panel

The angle data panel (or the Position(Angle/Frame) dialog box) displays the angles of each
robot axis and the TCP frame.

To display the angle data panel, select “Position Panel (Angle/Frame)” from the Panel selec-
tion box, or select {Tool} - {Monitor} - {Angle/Frame Panel...}.

Displays each axis angle in Displays the frame
radians or degrees. data of the TCP.
Pozition(frele/Frame) x|
_gNGLEuuuuum ~FRAME— - - —
: [ o7ee04d [ 0000000 [ -0ed27e [ o000
Ll 1880507 | ™noooon [ -toooooo | -ooooooo | -0000
U] -0D38SET | | ™feio7es [ noooooo | -O7eeod4d | 208994

R 0.000000

= — Robot Configuration Coordinate
B 1531945 Moklp O H>=180 0 ||+ Base Gl
T 0.000000 Under 0 T»=180 0 | | ¢ Robat _,se
@ Rad  Deg || Back 0 5>=1800||C USR [ FeE

— Decimal T — ~—1 Specifes the-coordinate
RAD Iﬁ_ [~ Coord [ fnele system of TCP frame.
DEGDist [F F >R<$%nf [ FRAME Add | Clear| | A \)\7

1
| Specifies the items\added to the list box. |
|
| Specifies the nrumberofdecimals of the values.|

Z N/ A k j

\ List box:

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

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

ltem Description

[Close] button Closes the angle data panel.

[More>>] displays extended dialog box, and [<<Less] closes

[More>>] and [<<Less] button the extended dialog box.

Adds the items selected from the “Log option” section to the list

[Add] button (in the extension) box.

[Clear] button (in the extension) | Clear the list.

[Copy] button (in the extension) | Stores the listed data in the clipboard
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8.24 |/O

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

If the cell contains multiple robots and the "Multiple Robot Dialog" mode is enable, a sepa-
@ rate I/O Monitor can be displayed for each robot in the cell. Select the robot to be dis-
e played in the robot combobox of the toolbar before displaying the 1/0 Monitor.

] I/O Monitor

I/0 Monitor can display signals from an instruction and also give signals to the robot by select-
ing an IN signal before or during playback.

The 1/0 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 1/0O Monitor dialog box, click on or select {Tool}-{Monitor} - {I/O} - {I/O
Monitor}.

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

X

Group Mo |1
— GHOT ~OGH0 ——
[~ IM#O1 [~ oT#0
[T INgD2 || OTHDZ
[ IM#03 [~ oT#03
[ N804 ||~ OTH04
[T IN#O5 || OT#OS
[T INHDE ||~ OTHOS
[~ iNg07 || OTHO?
[ IM#08 [~ oT#08

[ Setall IN-Signal
[ Setall OT-Signal

Clear 10 |

I/O Monitor Dialog Box

ltem 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 the selected robot.

[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 I/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).

k|

Definition of the connection
in the sequencer (Connection).

Connection Settinz

r Connection
r Connection List

Add | Edit | Delf=

=Rl
Pl INBD1T3 MITZ.T1.TIMER=5.00
E-R2 [IT2.T1.TIMER=1.00
Lo INgDT T2
L OTHOT,TT

Terminal Info.
Displays terminal information. v
If there is no definition of the terminal, | L~
displays "No Information" in the box. | — %Qﬁ
2\

Connection Setting Dialog Box

Item Description

Applies the modifications on the connection setting, and closes the

[OK] button 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 I

(b) VO type | -/

(c) /0 number
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8.2 Monitor

To connect the OUT-1 of the robot R1 to the terminal 1, set:
(a) R1; (b) OT; (c) 1; (d) 1.

To connect the IN-1 of the robot R1 to the terminal 21, set:
(a) R1; (b) IN; (c) 1; (d) 21.

It is also possible to connect in group unit.

To connect the OUT1-8 to terminal 1-8, set:
(a) R1; (b) OG; (c) 1; (d) 1.

2. Select [Add] in the "Connection List" section to display Connection Editor dialog box,

and define t

he 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].

Connection Editor

| (a) Robot input
Setting of Connection

Sequencer Output I H» |
{Robat puth T i K

Sequencer nput .
(Robot Cutput) 'TI

N

e
TIMER = [ 000 [sec] &/)@)\JV Exp > |

(c) Starting delay timer

? "~ (b) Robot output

e.g.

To delay the T9 sequenter 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.

Y/

In this-case, the result terminal (sequencer output) must be connected to the IN signal of
‘@: the robot.
s 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)
i)

ii)

Click on [Exp.>>] to display the “Logical Equation” section.

Enter in 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.

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.

Represents terminal.
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iv) Set the 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.

Connection Editor
Setting of Connection

Sequencer Output I

{Robot Thput) o I \
Sequencer Input ’

{Robot Output) 'TI I

TIMER = [ 000 [sec] Exp > |

Cancel

(b) Terminal number to which the result
of the arithmetic expression,is assigned.

Connection Editar A
—Setting of Gonnection B ‘(
Sequencer Cutput
(Rgbot T P T INU Information

et [ [eTomsion ></<1.‘< T
TER= [ [ /;;_5&)( Kos |
~ Logical Equatlon-‘ i

ToE TR T1‘I+@T12*T3‘I)|
TIT:R1.OT:
RN /(, TIZR, OTK

Se
Te

T31:R1IN#
/>9/ 000 [sec]

(d) Delay timer. J (c) Logical arithmetic expression.

/'A

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.

23 Jasa .
T3 Bh 20/ Ni7QQ : 2823408167 112/297



8.2 Monitor

Example of Logical Expression

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

Logical expression: T1 =T2 * T3

T2 T3
—| |—| |—> T1 Explanation: Terminal 1 turns ON when
both terminal 2 and 3 are ON.

Logical expression: T1 =1T2* T3

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

A T

* 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
“\D IX T

B  Saving and Loading the 1/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 I/O status to the desired state, then select {Tool} - {Monitor} - {I/O}
- {l/O Save}. To display the saved I/O status, select [I/O Load] to load the saved I/O data.
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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...}.

*Wariable Monitar i ]
Add(e) | Mod) | Del@ | ClearL) | Closs @) |
Var | Mame | vall | wvalz | v
BO14 20
B0 7 1
Bl 8
1 | i
Variable Monitor
ltem Description

[Add(A)] button

Displays the Variable RProperty 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.

“ariable Property LI
Natnie: FRAME TooL# TriflFlE
[F - =] | [Fronr| | =<ieo
P R¢ 180
FLIF T< 180

Wall: Wal2: Wald: Wald: Wal5: Wal:

| | |
Gancel |

[Mod(M)] button

Displays the Variable Property dialog box to modify the variables.

If "PULSE" is selected in the FRAME combo box when a position vari-
able (such as P, BP, EX variables) is selected in the Name combo box,
no selection can be made in the “TYPE” section.

[Del(D)] button

Deletes the selected variables.

[Clear(L)] button

Deletes all the variables displayed in the Variable Monitor window.

[Close(C)] button

Closes the Variable Monitor window.
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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.

+ HP6-A00: JOB (TEST.JBD x|
MOV =078

— L
Assinput [0 BN /=0, 78
| P >
. F"- fdLine Replace Line |
Cloze | . S
/ Raution:Mo Syntax Checked

¥ Sunc

JOBE Edit

\ i
[h40v) IR VJ=0. 72 _>
Add Line I Feplace Line Cancel |

Caution:Mo Syntax Checked

8.2.6 Lap Time Panel

Auislnput

Close
¥ Sunc

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

Uit
’7 % zec

" =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 HPE-ADL: JOE (AAAJED x|

MOY. 31=100.00

(a) Command to start
the Lap Time count.

" Del *N10P —
g e CEFTLP-START
od WMo TTIOOTYI=T 00
Enter | |MOYJ CO0DT ¥i=100.00
MOV COO02 4J=100.00
Move... | [TIMER T=0.2
; MOV COO03 4J=100.00
Avislnput | { o) CO0044J=100.00

|| |Movs conos va-io0ao
MvJ £O006 1=100.00
Close_| |MOVJ CO007 VJ<100.00 (b) Command-tostop
S i ~ the,Ldp, Time count.

MO CO009 4J=100.00
OBLEEREEL =1 010, O
HETLAP=S TP

JORE—
END

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

Robot list Playback time of
mb /__x specified interval,
Unit OR
i [“" 22 il the number of stroke

’ 0.000 per minute (spm).

4. Play back the job.

‘@: Robots cannot be selected during the playback.

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 El to reset the value to zero in the Lap Time Panel dialog box.
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8.2.7 Play Panel

The Play Panel enables the review of the cycle time for each step, the adjustment of the dis-
play refresh time, the data storage, etc.

To display the Play Panel, click on and select the [PLAY Panel] check box in the Panel
selection box, or select {Tool} - {Monitor} - {Play Panel...}.

Displays the numbers
of lines and steps of
a played job.

Play | Mext | Back | Fleseté/ mode.
_Nﬁ' Cvele " Step " Loop

Displays the moving
time and play time.

Cption.. \ Sets the speed
for refresh time.

P DEFAULT.JEBI ==l Sets the play

éine:?:I Refresh Time
e 100 . | +]
Maveliz) _I

Play:0s)

Play Panel

ltem

Description

[Play] button

Moves the robet'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

Displays the Play Option dialog box to select the type of time displayed
in the play panel and to display the Heart Beat dialog box. (For the
details of Heart Beat, refer to " 7.2.4 Heart Beat ".)

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

box.
[Option...] button Play SRR Xl
Dizplaved time
[T Move Time
¥ PBlay Time Gancel |
[~ Pulze REG HeartBeat.. |

Stores the content of the text box on the clipboard.
Selects whether to paste data into the text document orExcel spread
sheet in COPY Option dialog box.

v/ 13

[Copy...] button

[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

LS Message / Variable value / /O value
Execution Time
Line No.
Robot Name

| Job Name
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Report Panel
ltem 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

N/~ A/

= 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 ina JOB = Display in the Report Pane
'RPT:VAL=B001 = 12.34:UP6-1: TEST, 002: B001=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 ina JOB = Display in the Report Panel

'RPT:I0=IN#(1) =  1.00:UP6-1: TEST, 002: IN#(1)=1
'RPT:IO=IG#(1) =  2.00:UP6-1: TEST, 003: IG#(!)=127
'RPT:I0=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:I0=0G#(1) =  5.00:UP6-1: TEST, 006: OG#(1)=127

'RPT:IO=0GH#(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

pulse positions of the specified robot is displayed in the dialog;box.at every screen refresh.
Model operation instruction can also be recorded by checking the\"Hide See Model (MDL

instructions) checkbox.

When moving the cursor in the displayed list'of data, if the selected data line contains pulse

information, the robots are moved to, the:spécified pulse positions; if it contains a model

instruction, the specified model-operation is executed.

The Pulse Recorder/dialog box appears by clicking on @l , or by selecting {Tool} - {Monitor} -

{Pulse Record}.

i Pulze Recorder

=] =] > =] W= | |

[WIHPE-&00 Apet
U -
[ Hide/Ses Maodel
[w]LIPE-A00 [MDL instructions]
HPE-A00 | UPs-200 |

Copy | Deletel Reszet | Load | Save | F'erin:u:ll
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Pulse Recorder Dialog Box

ltem Description

| 4= Moves the cursor to the first data line and executes it.

“= Move the cursor to the previous data line and executes the line.
Continuously executes the data line in the pulse record from the

= cursor current position to the end of the list or until stopped.
Stops the continuous execution of the data lines started by press-

e ing the pw  button.

W= Moves the cursor to the next data line and executes the line.

- Moves the cursor to the last data line and executes it.

[Copy] button

Copies all the data lines to the clipboard.

[Delete] button

Deletes the data line where the cursor is/located.

[Reset] button

Deletes the all the data.lines.

[Load] button

Retrieves the previously saved data lines from a text file (.txt).

[Save]button Stores all the data lines in a text file (.txt).

. Displays the Heart Beat dialog box to specify the refresh time inter-
[Period]button val. (For details on Heart Beat, refer to " 7.2.4 Heart Beat".)
[Close]button Closes the Pulse Recorder.

= Same buttons in the Pulse Recorder dialog box can only be used after the job has been

played back.
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8.2.10 DOUT Command Job Call

When the external output signal is turned ON by a DOUT instruction, the job related to the out-

put number is executed.

MotoSim EG can execute a job containing MDL instructions to simulate such action as hand
ON/OFF, however, the sections that call those jobs or MDL instructions should be deleted
when downloading jobs to the actual controller. This function can simplify these procedures
by linking a job to DOUT instructions.

The function can be set in the "Set Job to DOUT instruction" dialog box, which can be dis-
played by selecting {Tool} - {Monitor} - {Set Dout Job}.

Set JOB to DOUT hatruction ﬂ

Modify Deletel All Del | Effect/No Effect

Out Mo, | Effec. | JOB Mame |

:
2

0 frc_off All Effect
M Arc_on -

&1l Mo Effect

N
(%] ok
N/

Cancel

ke © 74N WA

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

#dd/Modify Gall Job x|
Ot M EI;I |+ Effective
Job Mame: | Arc_off jbi =l

0] 8 I Cancel |

2. When the setting is complete, click on [OK] to store the modifications. The information
defined in the dialog box are written to the cell file when the cell file is stored.

= When using this function, it requires as much cycle time as it for-a“call instruction to exe-
cute. Therefore, disable the related definition when an accurate cycle time is required.

AN (VAR 4
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8.2.11 Tool Work Panel

The Tool Work Panel allows defining commands that activates/deactivates the tool work oper-
ation and monitors the work operation during playback. When the tool is turned ON, its path
can be displayed on the screen. After playback, tool activation count and the work operation
time are reported in the Tool Work Panel. Work path models are automatically erased when
the playback is reset.

The Tool Work Panel can be displayed by clicking the Panel Display Button and selecting

the [Work Panel] checkbox, or by selecting {Tool} - {Monitor} - {Tool Work Panel} from the
menu.

Tool Work Panel 5'
Wdork List; v Display after Playback
Robot | *fark Command I Drizplay I Line | I:Duntl 'W'u:urkTime[s]I
HF3-A00 DOUT OTH=[1) Dizplay  Med 2 214
HF3-400 SPOT Dizplay  Large 4 Q.00
ARCOM Digplay  Small 1 1.38
Work playback
4|M':'re>> information El':'sel »I‘

\ Displays the work properties edition section.

—

Tool Work Panel

Wwork List: -~ /Xv& v Dizplay after Playback.
Fobat | work Command | Digplan |'\ Line | D:uuntl 'W'u:urkTime[s]l
HP3-A00 COUT OT#=(1) Cizplay”  Med 2 214
HPF3-400 SPOT Erizplay  Large 4 0.00
S3-100 ARCEMN Dizplay  Small 1 1.38

Cloze
Select the robot —l

Fobaot; IS\-"S«JDD ; T —
M- Line Size:lsma" vI

Select operation

“Wiark Command to add modify
kdodify ’
Stat [SACON  =]|| WorkModel |5v3J00_flange ] or delete a
Delete Work entry.
o Al Parent... ”w.:.rl.j _—
CoasFr| 1| pay [ i
V\ ¥
Define the Work command that will Define the properties to display
activate the robot tool. the Work on the screen.
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“Tool Work Panel” Dialog Box

Item

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]
checkbox

When checked the’Tool Work Panel is automatically displayed after
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-
)4 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.

T E B NE7QQ : 2823408167
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8.2 Monitor
“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.

. KA\ T
* 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
L ] that is detected; therefore, if the output was alfeady 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:
~ N\ ) v
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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
X . p )

v OLP Active

~Move Mode Use the Shift key to

¥ Fosiion [ LJse Face: toggle the "OLP Active"
I Orientation & Hormel checkbox
[z " Beverse

r Pick Mode
I~ Free [ Center
7 ’V [~ Edge
—Pick Db.ect4¥-54
v Models /; n%v‘
IV Lin‘es&lﬁs. v~ Paints
Al A

Nz ian &ie:ti
. t=\Riobat TCP
1 Teacher K2 |

" Curtodsl

¢ Less | Cloze I

— Move to External Ref. Point

[ Active Select Reference |

aN

— Synchronous Move of Bage dwiz—

™| Active i ethod |

OLP dialog box

Item 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

Item 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
Move Mode” section
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.

A, L
If only the orientation-is te’be thanged without
changing the position, uncheck the [Position]
e checkbox before ¢licking any point.
> N7\

Sets condition$s,determining the selected point in the clicked area.
[Freelcheeckibox:
Point’of the model at the clicked position.
[Vertex] check box:
“Pick Mode” section Nearest vertex from the clicked position.
[Center] check box:
Center of the nearest face or edge from the clicked position.
[Edge] check box:
Nearest edge point from the clicked position.

Sets the type of the object to be selected when clicking on the cell
view. (Multiple items can be selected)
[Model] check box:
Solid models.
[Frame] check box:
Model frame or AXIS6 models.
“Pick Object” section [Lines & Inters] check box:
Lines such as LINE part, WORK line and wireframe model, and
intersection lines generated by the intersection of parts or models.
[Point] check box:
Points such as TRACE points.
[Floor] check box:
FLOOR parts.
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OLP dialog box

Iltem

Description

“Operation Obj” section

Selects an object to be moved to the target point.
[Robot TCP] radio button:
-Sets the robot TCP as the object to move.To select the robot,
please refer to section " 7.2.3 Robot Selection ".
[Teacher] radio button:
-Sets the “Teacher” coordinate axis as the object to move.
[Model] radio button:
-Sets the selected model as the object to move.

Model can be selected with @ or {Screen} - {SelectModel} or
the [CADTree].

[XYZ] button:
-Displays the position data panel as shown below to manually
modify the position or orientation of the operation object.

i HPG: Pozition [pulzel x|

Frarme: I Pulze j
b o | =
L[38677 @%ﬁmz i’

)\>

ST ETFET = 1o ﬂ

O - —
[~ Fix TCP Steplm -]
Set Fix TI:F'...l Configuration |

Teacher

#[-137000 [ Ref-17332
T [-1500.00 H Ry|.00 E
Z [60.00 H Rz|-16116 E

& LOCAL

Step I-I 0 ;I

Teacher dialog box

Cordinate
|7ﬁ' WORLD & POSE

= Refer to the dialog title bar to confirm the operation
object name.
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OLP dialog box

Iltem

Description

“Move to External Ref.
Point” section

TUse to move the part held by the robot to a specific point (External
Reference Point).
[Active] check box:
- When check the robot will move the point clicked on the model it
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.

"Synchronous Move of
Base Axis" section

Use to move the base axis (servotrack) at the same time as the robot
when moving to a target point.
[Active] check box:
- When check the base axis will move according the set method to
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.

a
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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 ¢licked point.
Note that this motion does not involve any change-in‘the wrist posture.

B  Selecting [Position] and [Orientation] in the "Move Mode" section:
(Other items set at default)

The robot moves changing its wrist's posture so that the frame of the robot TCP overlaps the
frame of the clicked point.
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)

A

Click

B  Selecting "Move to External Reference Point"

Click a point on a model carried by the robot and the robot will move to bring that point to the
reference point. (The reference point needs to have been set before this operation can be

used.)
A ¥, N%&
. “><)5g
Az
{%_e%yérrcg Model

Click

AN
o
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 set in a work-
piece:
* A function to Judge whether the robot can reach the target points.

* A function to Judge and display the installation position from which the robot can reach
the target points.

With the OLP macro function, only AXIS6 can be identified as target points. Therefore, it is
required to set AXIS6 for the desired target points prior to using this function.

The OLP macro can be set in the OLP Macro dialog box, which is displayed by selecting
{Tool} - {Teaching} - {OLP Macro...}.

OLPMacro

File(F}

List of target points
to be checked

Current lﬂ}ﬂS:F’-}ﬂSﬁ [11a]

s Ardsall 0] Reach
A5 AIsa[0] 0] Check

a5 A6 0] 5]

AxI5ARISG01[4] B | \

Pl
- |Selected target point |
'@

| Results of check for reach |

Adds and deletes the I | Robot position

possible target points

Procedure

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

Add Parts —————————————

Frame Edit: XI5
’VI BO% j _l Index Pazition[mm.deq)
_g ¥ d % d z d Ingert |
e %_A_/’ : SCTT | T | 2= |
2lete |
4 R Py i .| B2 - Colar.... |
5 jooo r jo.oo L jo.on L
Move Org g j j j
OI|pBDard F——
Step: I'IEI j Gota ||_ Pose
j Dperation; IAbsqule Vl ™ Syn Cancel

‘@: Use [Goto] button in the “Teacher” section to make the setting of AXIS6 coordinate for the
target point coordinate easier. Referto" 9.1.4 Teacher " for details.
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8.3 Teaching

Once the setting of AXIS6 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 OLF Active
 Move Mode

X

lze Face:
I Orientation | Hermel
[T Zis  Beverse

— Pick Mode
[ Free [ Center

[ Edge

~ Pick Object— o

[ Models @
[ Lines Points
™ Floor

— Operation Ohject——————————

* Robot TCP
" Teacher *iZ |

" Curtodel

More »» | IWI

T s Bh#/NEFQQ : 2823408167

128/297



“0.3 Teaching

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 AXIS6jis*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.

OLPMacraDlg

> FilelF)

g FilelE

Current [POINT:AX156[0]011]

POIMT-2255[0][0] Reach
Check,

|

FHEEE —&utoPlace
Add | Del | 2 | 10m
% (1000
CLOSE Z: o
Grid : IEI

Rurn 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 "

OLPMacraDlg
FilelE)

Current lF‘OINT &15E[0][E]

POINT: AXISE[EI][E]
POIMT:2255[0][4] i | Ok
POIMT:2156[0][3] oK

Macro —AutoPlace
| add | Del | ol 000
% |1000
CLOSE Z- o
Grid : IEI

I Cancel I
X

DAy

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).

OLPMacroDle
FilelE)

Current lF'DINT:AD(ISE[D] [5]

POIMT25156[0 |][| 1]

POINT:&IS6]0 K
F‘OINT.&.XISE[EI][E] gnseel
POIMT:2x156[0][4] b | oK
POIMT:2x156[0][3] Ok
—AutaPlace

Macra i Ty
2dd Dl o 1000
|;I—_EI - {1000
Grid : |1I:II:I|

I Cancel I
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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.

b B B B e B B B [ |

T X
ol el el i ] FiladF x|
ol el o
Current PORTAEZONAT
recriil@R- rrrr =
rrrE IR = ach [
rr T PomTadamid  DeHlox
B2l
rr piEE
rra e i
rrr Em Mscro - fusaPlace
sl rrr add | el | M:fioon
e e ¥ [T00g
rer g | L
{ ﬁid:ﬁ
: = _Fun | Cancel |

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 DLP Active

— Move Mode

Iv Position sz Fare:
™ Orientation | Hormal
[T Z-huis ) Feverse

~ Fick ModeJ‘,}"
[~ Free [ C P
v \-"erte:-t /I'{'Ed &

DY) 2N

_P' S‘t / v i Gad Tree world
I:Ffames Eile Edit Attribute
Linez Points =
I_'/:;lw Addl Pos |[ee o N | e

— Operation Object
" Robat TCP

" Teacher

x|
—G5f120 rm :I
= § K120 lirk1
5§ SK120 Jinke
=5 SKI20 k2 ik
I
5§ K120 link3
-5 K120 lirkd =

5. Click one of the position frames with the mouse to move the robot to the clicked posi-

tion.

[ Il o [ el
b e e T
rrr‘rr-r-r‘rr-/
T R
FErE 7 g e
rrroh [l
rrri E&-‘;‘{-‘rrr‘
rrororee i
rrrrrg rrrr
poorrrr L rr

T s Bh#/NEFQQ : 2823408167
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PE

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 |, or select {Tool} - {Teaching} - {Execute Job Edi-
tor...} to start the application.

The contents of the Programming Pendant dialog box (in paragraph 8.1.1) and the Job Panel
(in paragraph 8.1.2) are updated when Job Editor is terminated after editing the jobs.

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

Type of Selected Robot Applicable Job Editing Application Name
Robot operated with DX100 Job, EditorDX
Robot operated with NX100 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 functien ' 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
Farallel Shift x|
—Framg ————————— ex_x jbi |8k16
* Robot € Baze Steps to Shift
" Toal € User I]‘ = Aall " Select
—shift Walue oF =
¥ lmm? 500 = | |CGALL JOBINIT
o [ Mo GO000 BCO000 W=
v G it | |Movd coom Booont =

= | (Mo CO002 BOn00zZ V=
WO GO003 BOOODE W=

Z fmm: 25004 | [GALL JOB-ARC ON
MOV CO004 ECO004 V.J=
— =1 | [movi cooos BGoDDs w=b:
Unitlmmd: | 8023 il L 0B ARG OFF

WG] GO00G BOO00G W=

WO GOO07 BOO0O7 W=
B | OO0 PEONe W -

¥ Base Axiz Move Bpply | Cloze |

Parallel Shift Dialog Box

ltem Description

Performs the Parallel Shift operation in_thé 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 theshift_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 Maove]
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.

Uniit {mim: | ] j

Parallel Shift |
—Framg—————————— ex_jbi ISk'I i}
{+ Fobot { Base Steps to Shift
™ Tool € User I 'I & all " Select
—Shift Walue =
H imm) : 1500 = | |CaLL JoBINT
=1 | Moy Co000 BCO0OD =
. = MO GOODT BCO00 W=
Y mm) -460.0 = | |\ cono BCODDR -
= MO GOOD3 BCO003 W=
Z {mmi 2000 = CALL JOB:ARC QN

MO CO004 BCOOD4 W=
MONWL GO005 BCO00G W=9
CALL JOB:ARC OFF

MO GO00G BCO00G W =
MO CO007 BCO007Y W=

[¥ Basze fxis Move

BT L OO0 PCOnne Lo,

Apply | Close |

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.
* Modifying 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 gperations 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.

Fatation Shift il

— DEFAULT.JBI
i Step to Raotation
" Taool "_-,‘" [Izer Ij' = All = Select
. . —Rotation Yalue AN
Parallel direction | - NOF
CALL JOBINIT

7
MO CO000 A=YBNR_
MO CODDADP=1RA0E
MO NCEO0AEAA] 00.00
MONSSA00E Y. IS1250 PL
JEALK JOEARD 0N
A LNGO004 V=030 FL=0
ZALL JOBARC OFF
MO C0005 WJ=50.00
MO CO006 WJ=10000
MO GO007 .=10000 LI

PN e A T Py

Apply | Close |

Rotating direction

Rotation Shift Dialog Box

Item Description

Performs the Rotation Shift operation in the selected coordinate sys-

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

"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.

“Rotation Value” 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.

“Steps to Rotation”
section

Writes the shift result to the job. After applying the shift, the shift value

[Apply] button in the Rotation Shift dialog box is reset to zero.

Closes the Rotation Shift dialog box.

[Close] button 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.

Paint Panel

Spray model zetting I

Gun Mo. Ii]—il Tool Mo. Iﬂ—il

(2 TGP Ig[uj [¥ TGP calculation

distance{mm}

halid ¥ Transparent

distancefmm) |300

() Max
Diameter {mmy (300

Model divizion |32

TGP distance

-

idiMini

Diameter (mims ISDD Yalid distance -

(eIMozzle Hlmm) imm) Zimm}

[200

Txldeg! Ty ideg! Tzideg!

Foszition |EI |EI
(eiMozzle
Fosture |EI ||:|

¥ Dizplay model

[0

x|
Flange
| la]
TCF X (&) )
—3QH ;, !
+ | <>
4] >~
+

Cancel
PAINT Panel Dialog Box
ltem Description
E??on :;\;o.] spin box Paint gun number.
[Tool No.] spin box Specifies the tool number to set the paint gun number.
éz)i;l'tc’:;(dlstance 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.

T E B NE7QQ : 2823408167
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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. @ o
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

@e——0

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

>
l Pass Pitch 1: P2/(6-1)
f
:l 6]
f
E] A’l
<
Example 2) Paint Count = 1; Pass Count1;=\6; Circular = ON.
.
Pass Pitch 1: P2/(6-1)
B (
\’ > @
<
10
L R
)
< g

Example 3) Paint Count = 2; Pass Count 1 = 6; Pass Count 2 = 5; Circular = OFF.
_> y

A A

H

—

™

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

\ 4

=
|
(]

[
\ 2
=]

(]
1\
X

<«
\ 2
&

&
h
-

=y
—

v

U 7
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Four Point Teaching x|

DEFAULT.JBEI

Speed | mmszec Call JOBINIT

MOV GO000 Y.J=100.00
Paint Count |1 MOV CO001 W.J=10000
MOV CO002 Y.J=10000
MOV.J C0003 WJ=1250 PL=0

P P2 CALL JOB:ARG ON

MOWL COD04 V=830 PL=D
Pass Count | | CaLl JOB:ARG OFF

MO 0005 WJ=50.00
Gircular | ON N MOV SO006 YJ=100.00

MOV C0007 W.J=10000
MOV C0003 W.J=10000

Fath Fich  PO000 mm | i | MOY.) G009 V=500 PL=D
Akl P ART: Tkl
o e

Procedure

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

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

- * In the above example, the lines C0007 to C0009icannot,be specified as the first point.

< X510 1N

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. Set the Pass Count edit boxes as follows:
Settingrange: 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 Point Teaching x|

DEFAULT.JBI

Speed |11U-D mm/zec MOV L CO000 V=100
MO
Paint Gount |1 MOVL COO0Z V=1200
MOVL CO00Z V=1300
‘Cyelel
400
500

MOWL CO004 =1
MOWL CO005 =1
1

P1 P2
Paszs Count I_-" I MOWL CO00G W=

MOVL G007 v=1700 PL=0

i (o] ‘Cycle2
Gircular [~ e MOVL 00008 v=1800 PL=0

Path Fich  [148840 mm i [
ok | Glse |

The Four Point Teaching dialog box before the Four Point development
(C0000 is selected, and 7 is entered in the Pass Count.)

Four Point Teaching ll
DEFALULT.JBI
Speed IHD-D mmisec 5 ) L=
MOWL CO007 V=110.0 PL=0 A
Paint Gaunt |1 MOWL GO002 V=110.0 PL=0
MOVL CO003 V=1100 PL=0 , g
MOWL CO004 V=110.0 PL=0 )
e fergmasnd
1100 PL<D
Pass Count |? | MOWL G007 W=1100 PL=0 -
otk Ve
; oM ol =1100 PL=
Gircular [ r ,J MOVEIGO0TE Y=1100 PL=0
ML G001 V=110.0 PL=0
i 48846 ImowL Gom2 v=1100 PL=0
il (Pt mm < "/ Y MO SN2 =110 0 PL-N j
0] ¢ Cloze
LT l |

The Four Point Teaching dialog box after the Four Point development
(The generated instruction lines C0000 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...}.

— | The selected tool file
News Tool Data File /_

/—- Job list
JobMame
Arc_off.jbi

Arc_on.jbi
Default.jbi
Tnit.jbi

AXCA 2™

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

7 =N\
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 conyersion 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.

b
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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.

Auto Place x|
File Edit Teach Location

—Select Teach

Add | Check Jab..

. 2
—Search Location
Search | Del
)‘7
/<
)
1| 3 lb- | \i:/’;'g _>|

>

XL TN/

Auto Place Dialog Box

Iltem

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
Item Description

{Copy Search Location}

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

{Teach}
{Teach} Pull-Down Menu
ltem Description
Adds the taught points selected with the OLP function to the “Select
{Add} Teach” list box.

For the details of the OLP function, refer to" 8.3.1 OLP ".

{Delete a Point}

Deletes the item selected in the “Select Teach” list box. (Multiple
selection is not allowed.)

{Delete all Points}

Deletes all the items in the “Select Teach” list box.

{Load from JOB}

Reads the taught points from the selected job, and displays them on
the “Select Teach” list box.

{Check Reach}

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

{Making Job}

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

T E B NE7QQ : 2823408167
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{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)

M [2000000 :|

v [2000000 =
{Search Area Def} =
Girid - [200000 :|
Speed : |MID | |Oenter |

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-bocation” 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.)

23 ER Jasa .
TIEHE B 20/ N67QQ: 2823408167 144/297



“ Teaching

File Edit Teach Location

~Select Teach

Ad; k

HPE-hef ) 23:4056[0] (0]
HPE-hste 1 23:4XI56[0]1]
HPE-hsfx 1 23:4XI56(0](2]
HPE-hefxdx1 23:4XI56[0][3]
HPE-hsf 1 23:4XI560][4]
HPE-hef 1 23:4XI56[0](5]
Pei-hsfxJx1 23:4X156([0][8]

Kl —

—Search Location

Search |

Teach Location

- Belect Teach

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

Add | Check

Job.

HPf-hetx 1 23:Ax156(0][0]
HPfi-hefx el 23:4X156[0][1]
HPf-hsfx x123:AXIS6(0][2]
HPfi-hsfx i1 23:43156(0][3]
HPfi-hsfx 1 23:A4X156[0][4]
HPfi-hsfx 1 23:AX156(0][5]
HPFfi-hsfx 1 23:43156[0][6]

K

~Bearch Location

2. Specifies the search range in the Search-Area Def dialog box.
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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 JOF Page 1/2

™| AuteSet Og Fulse

I™ | Symmetr Top

=l
" € Existing
w [ |
Move:  [Mows 5; | Enter the job name.
Speed: |1UU.DD 'l
Bl e 7]

Proceeds to the
next dialog box.

-

Y

< Back I Mext» I Cancel

oz

Making JOB Page 22

test.inf
<1
e}

IaLR LAV s et
L )
CELMAME=F "Rrogram F
JOBI"test"]:

:
JOBTYPE=["PULSE"):

GROUP=[1."RB1"]:
FOSCOMF=["FULSE"):

I?QW@.\’.WQ.".W.J:"LI
] 3

<)

i Carvert >3 |
ToaL=0]

ConVerts the INF file
into the JBI file.

Press here to edit the
converted JBI file in
Notepad.

Editar...

I | Delete Commert

Editor... |

X

Press here to edit

the INF file in Notepad.
< Back I Finish I

Cancel |
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e ) Teaching

8.3.10 Step Motion

The Step Motion function enables to check a robot motion moving between the specified

steps.

STEP MOTION(DEF ALULT JBLX

START IMD"J.J C0003Y.=1250 PL=0

/

CaLLJOB:INIT

OV CO000 Y.=100.00
MOV CO0D1 .1=100.00
MOYJ CO002 %J=100.00
MOV CO003Y)=12.50 PL=0

EMD |MDW CO007 %AJ=100.00
NOP = — Fange setting

Set START line

Py

CALL JOB:ARC_OMN

MOVL CO004 %=93.0 PL=0
Call JOB:ARC_OFF
MOV CO005 V.)=50.00

MOV CO008 VJ=100.00

T, —

—

MOV CO003 %) =25.00 PL=0—
CaLLJOB:ARC_OM
MOVL CO0Y=33.0 PL=0

Reset| Play

Stap

CALL JOB:ARC_OFF

o

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] : Stopthe job under execation.

Procedure

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

Motion operation.

2. Setthe range by selecting a line in the job display area and pressing either “Set START

line“ or “Set END line“ button.

3. 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

5

Select {Tool} - {Teaching} - {Teachpag t}, then select {Create}, {Delete}, or {Stop} to cre-

ate, delete or cancel the teac g)sgfﬁe
AN )Xﬂ/
b
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.

23 yore .



“0.3 Teaching

8.3.12 Robot Position Configuration

The robot position "Configuration" dialog displays a list of different ways the robot can reach
its current position. To display the "Configuration" dialog, select {Tool} - {Teaching} - {Robot
Configuration} or from the robot "Position" panel click the "Configuration" button.

HF:3-A00: Contiguration X|

[ndex | Configuration -
FROMT P FLIP.S<180 R<180.T <180

FROMT LR FLIP S<180 R<180.T>=130

FROMT DOWM FLIP,S5<180,R<180,T<180
REAR.DOWHM FLIP.S<180,R<180,T<180
REAR.DOWMFLIP.S<180,R<180,T=180 (-
FROMT UPMO FLIP,S<180,R<180,T<180

FROMT UPMNO FLIP,5<180,R<180,T>=180
FROMT.UPMO FLIP.S<180,R>=180,T<120
FROMT.UPMO FLIP5<180.R>=130T>=180 =

T
2N

£ R RS R e R R ]

=

Configuration Dialog Box

Item

Description

Configuration List

Displays the list of all available robot configurations in which the
robot can reach the current position. Changing the selected configu-
ration will move the robot into the specified configuration. The aster-
isk next to the index number indicates the initial configuration of the
robot.

[OK] button

Closes the Configuration dialog and changes the robot configuration
to the select one.

[Cancel] button

Closes the Configuration dialog and returns the robot to its initial
configuration.

A robot can often reach the same position in different ways. The robot resulting pulse position
will be different but the tool will be at same position (XYZ position). The robot configuration is
used to differentiate between those possibilities.

The configuration is d

efine by six parameters:

FRONT or REAR Specifies if the B-axis rotation center is in the FRONT or the
REAR of the S-axis rotation center.
UP or DOWN Specifies if the elbow of the robot (angle between the lower

and upper arm) is UP or DOWN.

23 axa .
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8.3 Teaching

FLIP or NO FLIP

Specifies if the R axis is FLIP or NOFLIP. FLIP position indi-
cates an angle from -90° to 90°, 270° to 360°, or -360° to -
270°.

S<180 or S>=180

Specifies if the S-axis absolute angle is smaller then 180°
(within one turn) or greater (over one turn).

R<180 or R>=180

Specifies if the R-axis absolute angle is smaller then 180°
(within one turn range) or greater (over one turn range).

T<180 or T>=180

Specifies if the S-axis absolute angle is smaller then 180°
(within one turn range) or greater (over one turn range).

Example:

Fiome: e 7| [indec [ Conguaion ] e [Pule |
[ = = 1° FRONTUPFLPScIS0R<1801<180 [z =] af a FRONT UP FLIP S <180 R<180,T <160
"‘M g ZI 2 FRONT UPFLIP.S<I80A<180,T>=180 S&E‘ i Ei FRONT UPFLIP.S<IB0R<120.T>=180
- 3 FRONT DOWNFLIPS<180A<180.T<180 - FRONT.DOWN FLIP.S18018<180.T<180
Lfesz =l gfam :I 4 REARDOWNFLIP.SCIBDACIZ0T (180 Lz =] sfs:09 ﬂ REAR DOWH FLIP 5¢180,A<180.1 <160
= 5 REAR.DOWN FUP S<180R<180.T>=180 - m g ?F‘ESQI.OOWM;EU <TR0T>=180
& FRONTUPNO FLIPS<180R<180.Tc180 - - 1 <180,1<180
uj12820 :l: T jl 7 FRONT UPNO FLIP 5¢180,R<180.T>=180 uj16sz73 :l' T|1023% j 7 FRONT UPNOLIP S(T80 R<T80,T>=180
. 8 FRONT UP,NO FLIP 5<180,R>=180,T<180 - 8 mg UPNO FLIP5<180,R>=180,T<180
9 FRONTUPNO FLIPS<I80R=180.T>=180  + i PS<180R>=180T>-180 =
rrie [swho S| [ | LH T FicP | Sep[0 ¥ LIJ
-
Set Fix TCP... Configuration I c ' Set Fix TCP... Configuratil 5 c I
p)

FRONT,UP,FLIP,S<180,R<180,T<180 REAR,DOWN,FLIP,S<180,R<180,T<180
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8.4 Crea 2 del from Job

8.4 Create Model from Job

The "Create Model from Job” allows the creation of a taught point model (AXIS6 model) for a

specified job.

w o Window  Help

Creation of teaching
point models

[N [

For Help. press F1

<
A taught point model (model AX%‘}\

Nl
Procedure % %

1. Display the "Create Mod%k/ﬂio%gob“ dialog box by selecting {Tool} - {Create Model
from Job}.

2. Select a robot aggj%ﬁgé job from the job list of that robot.
Change t properties in the model section as required.

3. Press efe)lte] button to generate a model for the selected job.
If models for other jobs need to be created, repeat the previous steps.

4. When done, press the [Close] button to close the dialog.

Create Model from Jab ﬂ
Fobat, |HFE j
Job List; |ARC_OFF.JEI a“

ARC OM.JEI

GUIDE.EI

IMIT.JEI

TCCT 101 j
— bodel

M ame; |HF'Ei-DEF.-’-'-.L|LT«.IEI
File: | MHPBADEFAULT.MOL

Farent: Iwu:urlu:l _l
Color __l

Cloze
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8.4 Create Model from Job

Create Model from Job Dialog Box

ltem Description

[Robot] combobox Selects a robot in the cell.

Job List Displays the list of job available for the selected robot. Select the
job for which a model will be created.

“Model” section [Name]
Displays the name of the model that will appear in the Cad Tree.
The default name will be: <robotname>-<jobname>-JBIThe
model name can be change by typing a new name in the model
name box.

[File]
Displays the model file name. The model file is created in the
robot folder with the name of the job and the extension ".MDL"

[Parent]
Displays the model parent name. The default parent is the
"world" model. The parent can be changed by pressing the [...]
button and selecting a different parent from the "Select Parent
Model" dialog.

[Color]
Displays the model color. The defaultcolor is black. The color
can be changed by pressing the/[~.] button and selecting a differ-
ent color from the Color dialog box.

[Create] button Creates a point modgel for the selected job.

[Close] button Closes the dialog box.

23 axa .
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8.5 Update Job from Model

The “Update Job from Mode”} allows updating the taught positions of a job with the points of a
model (AXIS6).

Original job

1o x|
Model Tool DisplayTogf Setting RemateMonitor

=10 x|
vice Model Tool DisplayTool Settine  RemoteManitor

For Help, press F1

n
8l x| w Mindow  Help _[8] x|

Update job
from model

[,

»v & ik 7'
~ | Part and AXIS6 mode@}ggr’é; moved. | ~
SN

Procedure PR

1.

Display the "Updﬁe/)gp rom Model" dialog box by selecting {Tool} - {Update Job from

Model} |
Select)i(gt‘}@/ and then a model from the model list of that robot. The associated files
information will display in the "Details" section. The "Output Job" name can be modi-
fied as required.

Press the [Update] button to update the Output Job with the selected model point
(AXIS6) data. If other jobs need to be updated select the associated model for that
other job, repeat the previous steps.

4. When done, press the [Close] button to close the dialog.
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8.5 Update Job from Model

X
Fobat: HFE j
Model List:  ITETaa TR
HFE-GLIDE-IEI
HFE-TEST-IBI
2
— Detailz

Madel File: |DEFAULT MDL

Snurcean:lDEF.-’-‘-.LlLT.JBI

Foints: |1 3 points £ 13 steps

Output Job: IDEF.-’-‘-.LILT.JBI

|Jpdate I Cloze |

Update Job from Model Dialog Box

Iltem

Description

[Robot] combobox

Selects a robot in the cell.

Model List

Displays thez-models/with associated job files for the specified robot.
Select the.model from which the job should be
updated.

>

To be able to update a job a corresponding model file
@ (.MDL) with the job name must be located in the

- robot folder. A model in the CADtree must then
make reference to that job model file in order to be
displayed in the model list.

“Details” section

[Model File]
Name of the model file located in the selected robot folder.
[Source Job]
Name of the job file that will be used as a template for the
updated job.
[Points]
Displays the number of points in the model and the number of
steps in the job. For best result, both amount should be equal.
[Output Job]
Name of the job the resulting job updated with the model point
(AXIS6) data. By default, this Output Job has the same name as
the Source Job. Inputted name it must be a valid job name.

[Update] button

Updates the Output Job with the model point (AXIS6) data.

[Close] button

Closes the dialog box.
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8.5 Update yoo from Model

B Copying Jobs Between Robots

Job can also be copied to another robot and then updated.

1. Create a model for the job with the "Create Model from Job" dialog. (See section" 8.4

Create Model from Job " for details).
2. Copy the job (.JBI) and model (.MDL) files from source robot folder to another destination

robot folder (using Windows Explorer or similar tools).
3. Add a new model in the CADTree making reference to the copied model file in the destina-

tion robot folder.
4. Update the destination robot job with the "Update Job from Model" dialog.
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8.6 Stage Master

8.6 Stage Master

Stage Master enables a simultaneous playback of more than one robot.
To use this function, the job names of all the subject robots for playback should be the same.

STAGE-MASTER x|

JOB List :
Fobot List

Cancel |

Job&elect... |

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 whichinames are common with all the selected robots are
listed in the dialog box.

|C#Program Files#Maotoman¥MatoSimEG¥Example¥hx] 00¥Arc_samp_M+¥HPE Cancel

I WJEL GirlG: I vI Import | Copy.. | _'I Delete |

Are_off jbi
Are_on jbi
Diefault. jbi
lnit.jbi

3. Verify that the selected jobs are displayed in the JOB List of the STAGE-MASTER dia-
log box; click on [OK].
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8.7 E‘t’f'ﬁl n Detection

8.7 Collision Detection

The Collision Detection function displays interferences between models on the screen.

To carry out the interference check, register the models to be checked as an interference pair
so that they will be checked in pairs. When there is interference, the colors of the interfering
models are reversed (in opposing colors) and the interferential status is indicated on the log
list. The function is enabled during teaching and playback. It can also be used to check the
multiple models by registering several interference pairs.

To display the Collision detection dialog box shown below, click on ﬁl or select {Tool} - {Col-
lision Detection}.

* Register one master per interference pair.
When two or more masters are necessary, register the same number of interference

pairs as the number of masters. However, more than one slave can be registered for
one interference pair.

@ * The function is not available for hidden model.
L )

O

. | Check here to enable
the Collision Check.

Collizion detection dialne

Check here to set the
interference pair as active.

Interferencepair’list: |

v CollsionCalar(RED?

Log

CheckK here to display Reset | Caopy |
the interfering models
in red.

X

\— | Interference check log list.
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8.7 Collision Detection

B  Setting the Collision Detection

Procedure
1. Press the [Add] button to display the Collision definition dialog box.

Collizion Definition Dialog il

Pair Marme: IF'air'I

b odel: I

— kodel List
" Master ItDrCh

i* Slave |WORE

sdd | Delete |

— FRobat Action Setting
Action |PAUSE_ALL =1

N XN

Robot faLl XX A ]
/. G A\

10 Signal | 71| 1=

g B
/( )Xv/é/ 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

23 ER Jasa .
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| Jr) WL___
8.7 Cuiision 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 1/0 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.

« X- 1A

@ Only one robot can be stopped or signaled‘per pair.
L _J

LN
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8.8 Running an External Software

8.8 Running an External Software

To run an external software with MotoSim EG, display the Launcher dialog box by selecting
{Tool} - {Execute Soft}, and perform the settings explained in the list below.

Launcher

aed | Edt | Delete |

Kexwiord | Path | Argumel

4]

I i

Cancel

Launcher Dialog Box

ltem

Description

[Add] button

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.)

Path name of

the external Mame | — _

program to run.

Areument

x|

Bromze |

Executable file name
of the path: ".EXE"
Bromse| (directly editable.)

File name opened by the software specified
in the Path edit box. (Directly editable.)

[Edit] button

Edits the settings of the registered software.

[Delete] button

Deletes the registered software.

“Keyword”
column

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

software.

Edt || Dekte |

Keyword | Path | Areumer
HIMDtDCaNSE G¥Program Files¥. #¥M..

K

Gancel

| Double-click to run the software.

2l | i

T E B NE7QQ : 2823408167

154/297



8.9 Servo Settings

To set the servo function, display the Servo Configuration dialog box by selecting

{Tool} - {Servo} - {Configuration...}.

If the [Activate Servo] check box is cleared, playback will be performed without taking the
servo delays in consideration.

Servo Configuration x|

HP

[ Acceleration

¥ dctivate Serva Cancel |

|G:¥ Program Filez¥Matoman¥mMotaSimEGE
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8.10 Export CAD File from Job

8.10 Export CAD File from Job

= When IGES or SAT data are exported (CadPack option), the MotoSim EG-CadPack is
required. (The MotoSim EG-CadPack is separate product from MotoSim EG.)

Exports, in IGES,SAT or HSF format, the selected models for each control points of a job.
The exported CAD data can be of two types:
CAD model data referring to imported CAD data in IGES or SAT format or to Moto-
SimEG models (.mdl) composed of BOX, BOX2, CYLINDER, CONE2, SPHERE,
PIPE2, AXIS6, LINE, LINE2

L]

=]

——
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8.10 Export CA

AL File from Job

Job display area

Export CAD File fram JOB

Target JOB :

WORK1.Jp

e G

Y

5

— Step Selection
Al zteps |
Inztruction | ISF‘DT TI

Clear Selection

— Expart Tope
f* CAD madel

" Alternative model IFFI.-’-‘«ME vI

— Export Model B oot
|E51 BEMGLING flange

X
deretation ariz

[ Inchude root dIIQ(;lI
ACILdE Moo H:D/EQ\ ,n lh%

I R

J»ga\t}x'xr
Cloze

Export CAD File from JOB

Job display\area

Displays the content of the current job.
The highlighted lines are the selected lines to be exported. On initial dis-
play, all the lines are selected.
Multiple lines can be selected by holding the [Ctrl] or [Shift] key while left
clicking lines with the mouse
The [Ctrl] key, allows adding or removing the clicked line from the selec-

tion.

The [Shift] key, allows range selection of all the lines between the last
selected line and the clicked line.
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8.10 Export CAD File from Job

1)

Export CAD File from JOB

“Step Selection”
section

Selects the job steps for which the "Export Model" will be exported. For
each selected step, a copy of the "Export Model" is exported in the position
corresponding to that step.
[All steps] button
Selects all the lines in the Job display area.
[Instruction] button
Selects all the lines corresponding to the instruction specified in the
combobox list.

ISF‘OT vI

= P H
SWSPOT
SYSPOTMOW

[Clear Selection] button
All the lines are unselected.

“Export Type”
section

Select the type of data that will be exported for every selected job step.
[CAD model]
The CAD model data of the Export Model will be exported,

I~ Y-
Only model data referring to imported CAD data in
2 |GES,SAT or HSF format orfo'MoteSIMEG models
s (.mdl) composed of BOX, BOX2, CYLINDER, CONE2,
SPHERE, PIPE2;AXIS6,.LINE, LINEZ2 is supported.
AKX A
[Alternative model]
The alternative model\"FRAME" will be exported at the location of the
"Export Model™;

“Export Model
Root” section

Indicates the’‘name of the root of the models to be exported at the control
point of each selected line. All child models under this root model will be
exported.The default setting depends on the "Export Type™:

* When [CAD model] is selected, the default [Export Model Root]

will become the robot "flange" model.
* When [Alternative model] is selected, the default [Export Model
Root] will become the robot "tcp" model.

To change the root model, click the =~ .. | button to display the "Select

Object" dialog and select the desired root model.
[Include root model] check box
When checked, the root model data will also be exported.
[Include station axis] check box
When checked, if the job contains station position information, this
station axis model and its child models are also exported to the CAD
file.

“Export Base
Point” section

Indicates the name of the model that will be used to set the origin of the
exported model data.
(The default base point is the origin of the "world" model.)

To change the root model, click the = .. | button to display the "Select

Object" dialog and select the model to be used as base point and press
[OK].
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8.10 Export&ﬁ" rile from Job

Export CAD File from JOB

[Export CAD Exports the CAD data (IGES,SAT or HSF data) at the control point of each

file] button selected step of the job.

[Close] button Closes the "Export CAD file from JOB” dialog (without exporting the CAD

file).

Procedure

1.

Select the Job for which the CAD data is to be exported by clicking the [g] icon or by
selecting from the main menu: {Robot} - {Controller} - {Select Job...}.

From the main menu, select {Tool} - {Export CAD File from JOB} to display the "Export
CAD File from JOB" dialog.

Select the steps of the job for which the "Export Model" is to be exported at the corre-
sponding control point. Selection can be made with the "Step Selection" buttons or
directly in the job display area.

Select the type of CAD data to export in the [Export Type] section.

Select the models to export in the "Export Model Root" section.

Example 1: Multiple models are exported as one CAD data;,

([Export Type]: CAD model)

Eile 5 21K
gddf@wademanJp 00 = Clse |

B ESTESNGUNI I|nk4 -]
- % ESTESNGUNZ_LKA_DUMMY
=% ESTEENGUNZ linkS

- % ESTESMGUNZ LES DUMM:

Export ‘Model Root : ES165NGUN3_f lange = g ESTBSNGUNI ||nkE

!
“GUN2_MDT6_SAT” and “GUN_MTD6_SAT”
are exported as one GCAD model.

23 ER axa .
TR B2 NVEFQQ: 2823408167 155D/297



8.10 Export CAD File from Job

Example 2: One gun model out of multiple models is exported.
([Export Type]: CAD model)

iCad Tree GUM_MDTSE_ S&T x|

File Edit Attribute

_Add | Pos |[Moderony = 1[[1.00 =] Close

=% ESTEENGUNI link4 N
#- % ES165NGUN3_LE4_DUMMY
=% ES1E5NGUN3_linkS

H- % ESTESMGUNI_LKS_DUMM:

Export Model Root : [GUN_MTD6_SAT] | =" ES1ESMGUN3_linkG

Include root model: checked #- % ESTESNGUNI_LKE_DUI

| % ESTESNGUN flange

Only [GUN_MTD6_SAT] is exported. b GUMZ_MDOTE_SAT
GUMN_MDTE_SAT
LB ESTRENGLUNZ tep

P ,J\ ESTRAMGILMNZ_exl _ILI
s Ij’x\ 4

6. Select the model to use as the CAD file point of origin, in the [Export Base Point] sec-
tion.

ngg|e e | e %‘ ; P ) tance| |

= world

- WORK1_FRAME
- WORKT

ISR

- UEK

|| - ESTEANGUNI exl
|/ - ESTEENGUNI

} - ESTEBNGUMNZ_exl
- ESTEANGUNT _exl
- Teacher —

- wioildframe LI

-

7. Inthe "Save As" dialog, select the file type (IGES,SAT or HSF). Enter a flename and
press the [Save] button.

savens 2]
Save jn: Ia models j - = B

1.5ak
2.sat

File name: Iﬂ j Save I
| Saveasype  [ACIS il (sal =] Cancel |

A A200 -
TS B2/ NEFQQ - 2823408167 155E/297



@ :
8.10 Export AU File from Job

8. If the "Export" dialog is set to display, the "Export" dialog will display to confirm the
IGES/SAT export settings. Change the settings as required, and then press [OK]. For
more details please refer to the " Export " section above.

— Unitg

& Millmeter
€ Meter
" Inch

" Feet

—Wergion [SAT Only

=

[~ Daon't show this dialog nest time

Cancel

9. When the export is completed the following message will display.

%{7‘ £

Q)%@D Export is done.
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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-isdisplayed by clicking on ,
or selecting {Tool} - {CAD Tree}.

Button to Batton to set - -
change position: model opacity. | [ Model selection display
XON Note: Right-click the mouse on
Press to create x| — this display to open the
a new model. menu for operation and
N[ [ j Glose | edition of the model.
/ Model
Model
D Robot | (HMF,
(MDL) ummy obo (HSF)
) P s
e g | A F | B
Teacher
; worldfra Hide
L% 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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.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, selectthe-model in the Cad Tree and set the value using the spin
button indicated in the following figure.

The maximum valug-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’setto “0”, the model becomes completely transparent and can no longer be
seen.

1 Gad Tree world El

File Edit Attribute

Addl Pos_|[See =] v [l OClese

T SAKU3 -]

B EAKUZ : : :
% <Akl Spin button to specify opacity.
#-§ DAI

i L Teacher

i L worldframe

‘o FLOOR, =
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9.1 Cad Tree

9.1.4 Teacher

"Teacher" is a tool to create a target point (coordinate) at an arbitrary position, and is dis-
played as an AXIS6 frame on the screen. It simplifies the use of OLP-related function and the
relocation of parts.

To enable the Teacher, point the cursor to "Teacher"” in the Cad Tree, and click on [Pos] to dis-
play the “Position Teacher” dialog box. Specify the values in this dialog box. (For further detail

on the "Position" dialog box, please refer to " 9.5 Positioning a Model ").

i Gad Tree Teacher =l
File Edit Attribute

Addl Pos |[Hide o N | =

(1) Select "Teacher".

(2) Select [Pos].

Pozition Teacher

s[mm] ¥[mrmn) Z(mm)
| 1040 uun—|| 1950, uun—|| 550, DDD
Set the incremental value Ri{deg) Hyldeg] HzLdegl(
uaa o0 aaa

of the spin button E \
rStep [10 | /ﬁauo Abuite matis |
%mk
%' V Enable Settings » |

9.1.5 Mouse:Driven Model Editing

B Right Mouse Button Operation

A pop-up menu for model editing operation appears by clicking the right mouse button at a
location where a model is displayed.
However, note that the viewpoint operation menu appears when clicking the right mouse but-

ton where there is no model dlsplayed or when the Cad Tree is not on the screen.

=1oix
Fobot Device Model Teol DisployTool Settre View Window Help & x|

ElElElEl o] m[elr| =l 6[E == 9] [alefs efblelm]| [« [
= 1A | Lo | el #6858 | 2|

iCad K x| a
Eil ihute:
add | Pos [[Se= =] |0 okse
=% HPE link3 =
1§ HPE linkd
E-§ HPG_LK4_LABEL
§ HP6_Y-mark2
& HPE_MOTOMANZ
- HPEY-mark]
§ HPEMOTOMAN
B § HPElinks
-5 HP6 linksi
1§ HP6 flange
-8 Tach
E-% HP_top
o HIBANA

Menu for model editing.

Set Position
Hide/Sez 3
Mode| Attribute ¥

£ MOTOWELD S350
% SAKUE
% SAKUS

B SAKLA New Madel
§ s Property
®
~§ SAKU Edit »
E-§ DAL Mode| Tres View b

= WORK _ [ Model List

Edit Model

< v
For Help, press F1 [ [N 7
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/
|~
9.2 Cregﬁ%n"

d 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.

fdd Model Dialog EI
e |
|'T|r\iame Cancel |

[~ Dummy Madel

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 displayedin‘the Cad Tree. (Note that new model file does
not contain any data at this point.)

3. Double-clickthe 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.

dd

Edit

Delete

e B

Morve Org
CilipBoard...

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.

B

Click [OK].

5. If the model file path doesn't correspond to the "models" folderiunder. the cell folder, the
following dialog box will display and offer to copied model file'to-the "models" folder of
the cell.

S

—~

,S/ opy model bo the “model” Folder?

»

) =g

If the "Yes" button is clicked and a file with the same name already exists in the cell
"models" folder. The following dialog will display to ask for overwrite confirmation.

torch-svamd x|
& This file already exists in the "models” folder, Do you want to overwrite it

WARMING: Overwriting the file will change existing models refering to this File!

] w |

For RWX or 3DS model format, the files will automatically be converted to HMF format.
The created HMF file will be located in the "models" folder of the cell. After the conver-
sion is successfully completed, the following message will display.
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MotoSimEG EI

C¥Proeram Files¥Motoman¥MotoSimEG¥Cells¥Parts%mode |s¥Cwk G600k 3d=
CAD file was succesfully converted to HMF farmat under to the cell " models™ falder.

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).

@ When adding LINE data (wire frame), it is recommended to use LINE data in the HMF for-

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 theedummy 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.

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.

fAdd !:'
s /\?

BiCH
BICH | —
J |“/\Qe|ete
Move Crg
% ClipBoard..
’

File data editing dialog box

ltem Description

Displays a dialog box to edit the part selected in [Add Parts] combo

[Add] button box. Also displays the added part on the cell window.

Displays a dialog box to edit the part selected in the parts list.

[Edit] button (Multiple selection is not possible.)

Deletes the part selected in the parts list.

[Delete] button (Multiple selection is not possible.)

Changes the parent of the part selected in the parts list.

[Move Org] button Refer to " 9.9.1 Changing the Parent Model " for details.
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File data editing dialog box

Item Description

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

clipboard.
Shape (GYLIMDER) Exchanee Clipboard |
e Index | A B [C [D B LF |
) 1 100 100 16 100 ] ]
[ClipBoard...] button Gancel 2 0 a i 0 0 i

Clip Board
Copy to
Pazte fram

[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“f[Add Parts] combo box in the file data editing dia-
log box.

-~ #dd Parts -

Eo—] |
Edit I
‘

2. Click [Add] to display the part on the cell window; the parts editing dialog box appears.

Whfictthy D (e e Depth 0 mm? Height{H3{mm}

Himm) i{mm) Zlmm}
0.0 E [00 E [00 E

Rideg) Ryideg) Fzidee}
0.0 E [00 E [00 E
Step |1E| vI Calar... |
Teacher ———
’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.

B BOX
The BOX is a rectangular parallelepiped part, which can be edited in the BOX Edit dialog box.

* The origin of the part is the center of the BOX part model.

Wiclth 3 (m m DepthiDMmml Height (H} (mm

fo00] E [1000 E [1000 H

Himm} Yi{mmi Z{mm}
[no EI [oo E [oo EI

Racidea) Ryideas Rzidee)
[o.o E Joo E [oo Ej
Step |‘IE| - Color...

Teacher (8] 4
&I I~ FOSE Gancel |

| Origin of the part | J
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cditing a Part

] BOX2

The BOX2 is a rectangular parallelepiped part, which can be edited in the BOX2 Edit dialog
box.

* The origin of the part is the vertex of the BOX2 part model.

EOXZ Edit

width(t4 )] Depth(D ][mmm) Height{H](rmm)]

{1000 - |tono - [tona —

¥[rari] _| ¥ () _| 2]

0.0 0.0 0.0

I T ) L

Ru(deg) Ryldeq) Rz[deq)

joo = joo = jo.o =
=l =l =l

sepff— =]

Teacher oK | -
M I™ post Cancel |

B 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.

CYLIMDER: Edit

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

fioa E [ E [ioa E fis E
Himm} immi Z{mm} Color...

[in H o E o el Colar |
Fecldee) Ry (deg) Fiz(dee)

joo E Joo E Joo E Cancel |
Step I1D vl [V Straight

Teacher

Gata [~ POSE

Origin of the part
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9.3 Editing a Part

B CONE2

The CONE?2 is a conic part, which can be edited in the CONE2 Edit dialog box.

* The origin of the part is the center of the CONE2 bottom.

COMEZ Edit
L. Diameterimm,) Height{mm) Mum
[imas [ioa.0 [i& E
Himm) lmm) Zimm}
00 00 (—
Roxcldeg) Ry (dee) Rzidegl
(= I rr—
Step I1D 'I Golar.. |
Taacher
’V Gioto I [~ POSE
Cancel
| Origin of the part |
[ | SPHERE

The SPHERE is a spherical part, which canibe edited with the "SPHERE Edit" dialog box.

* The origin of the part is the center’of'the sphere.

ESPHERE Edit
. "
Diameter

|1DD.DDD ;I—‘{
=

Y z
{0000 j' {0000 j||n.uun

Step Teacher
|1D v[( Gote | [” POSE Carcel

| Origin of the part
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“cditing a Part

m PIPE2
The PIPE2 is a pipe part, which can be edited in the PIPE2 Edit dialog box.

* The values in "U. Thickness" and "L. Thickness" edit boxes respectively represent the
thickness of upper and bottom faces of the pipe.

* Selecting the [Straight Cylinder] check box links the upper and lower diameters ("U. Diam-
eter" and "L. Diameter", respectively), and the upper and bottom face thickness.

* The origin of the part is the center of the PIPE2 bottom.

PIPEZ Edit
U. Diameter imm U. Thickness{mm) Height {mm.

[100.0 EI [1o00 EI [1ooo EI

L. Diameter{mm} L Thickness{mm} Humber

[1o0.0 EI [1oo EI [i8 H
Himm) “rimmy Z{mm}
meEoT BT
R ldee) Ry (de) Rzidee?
o= = =
Sty |1 1] Straight Golor.

- =iV Ciylinder TI
Teacher

Goto | [T POSE Cancel I

| Origin ofthe-part”|
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9.3 Editing a Part

B AXIS6
The AXIS6 is a part that

may contain multiple frames (position and orientation data). The

frames can be used as a target point or for external axis setting. It can be edited in the Frame

Edit dialog box.

» To add a frames, press [Insert]. The frames are added to the "Index" list box.
* To delete a frame, select the frame number in the "Index" list box, and press [Delete].
* To edit a frame, select the frame number in the "Index" list box and modify the values in

the "Position" sectio
coordinated system

n. The position can be displayed and modified relative to various
depending on the "Operation" mode.

"Operation" combo box settings

"Absolute"

"Relative"

"SelModel"

Displays the position with reference to the model frame.

Displays the position with reference to the frame original
position when initially selected in the "Index" list box.

Displays the position with reference to a selected model.
When this mode is first selected the "Select'Model" dialog
will display to allow selection of the reference-model.

L U VAN P

= The frame corresponding to the selected*Index” of the list box is highlighted in red in the

main view.

Model name

Index Pazition: kykdadel [mm,deqg)

[ Pl R z
{0,000 j|-250.oon r

2
3
4

¥ Frame

XoNL N/

Coordinate system (Changes
according to the operation mode)

Edit: r'-'1f:.-' Made|

. d Inzert |
j ID-EIEID j Dielete |

R A i |
b ﬂ |D,PDU ﬂ Z ﬂ Calar...

fo.oo - ﬂ|45.E|U =
Teacher
Step: |1D =l { Goto |~ Pass
7| Cperation: | I™ Syn Cancel AXIS6 model
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] LINE

The LINE is a part that contains multiple points. The points are links together by straight-line
segments to form a continuous line. It can be edited with the "LINE Edit" dialog box. A mini-
mum of 2 points must be defined for the line to display. Points can be inserted, edited or
deleted in the same manner as the "FRAME Edit" dialog box. (Please refer to the " AXIS6 "

section for details).

LINE Edit Point 4
Index F>'<osilion: WORE [\p’um] . — I Point 2
2 {0000 jl 0.000 ﬂ Jo.000 ill Delete | Point 1

Caolar... |

Point 3

Point 5

Teacher———
Step: I'ID vI Gato ||— Pose :
| Operation: IAbsqute "I I Syne Cancel I

| Origin of the part |

B LINE2

The LINEZ2 is a part that may contains multiplellines each made of 2 points. It can be edited
with the "LINE2 Edit" dialog box. Thepointswith an odd index number are the starting points
and those with an even index number.are the end points. The total number of defined points
must be even to display all'the segments. Points can be inserted, edited or deleted in the
same manner as the "FRAME Edit" dialog box. (Please refer to the " AXIS6 " section for

details).

LINEZ Edit

Index Postion: WORK [mm] [Start]
% Al R o Insert_| Point 2 Point 3
f0.000 j|D.uuu LI|U.DDD <]| _Deete | End
Teachar &l Point 1
Step: |1D vl G 7
oto II_ Pase | i ] Point 4
|~| Operatior: IAbsqute 'I ™ Sync Cancel | ; End
| Origin of the part |
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9.3 Editing a Part

m CUBE
The CUBE is a polyhedron part, which can be edited in the CUBE Edit dialog box.

* When a CUBE model is added, a model with four points appears on the screen, with the
four points already registered in the CUBE Edit dialog box as shown below.
* The apex of the figure at the bottom is registered as a point from No. 1, the point in the
height direction is the last registered point in the model file form.
The points at the apex of the bottom figure are arranged as follows:
-When the height is set to Z-axis positive (+) direction: counterclockwise to Z-axis
positive (+) direction.
-When the height is set to Z-axis negavite (-) direction: clockwise to Z-axis positive
(+) direction.

Index - I;DS ition{mm} » - e

2 [0 E [0 E [0 B _Delets |
4 LI —Garry Model e I

= Himmi E {mm) E Z{imm} E Fr T —
tep L] H

m Ruidee) B FRyides) @ Reldes) &

Z-axis

Y-axis

B FLOOR
The FLOOR is a floor part, which can be edited in the FLOOR Edit dialog box.

* The values "X Num" and "Y Num" edit boxes respectively represent the numbers of divid-
ing lines that divide the face in the X-direction and Y-direction.
* The origin of the part is the center of the FLOOR model.

FLOOR Edit

H Lenimm. H HUM ' Lenimm. Y Num

[eonaa E [6 = I )E [6 =] q
Step Im VI Color... | LS |

¥ Center Cancel

| Origin of the part |

23 ER axa .
TR B2 NVEFQQ: 2823408167 169A/297



B FACE
The FACE is a face part, which can be edited in the Face Edit dialog box.

* Register apexes to create faces.
Several faces can be created in one FACE part, however, there must be three or more
points to create each face. If the points are not in the same plane, the face will be divided
into some triangles. Therefore, unless these points are clearly on the same plane, create
the FACE with units of three points.

Face Edit

Wertex List F&CE LIST

1340-1950.-250,0
1040 -1 960,500,0,

v Pickup OM
Delete Wertesx | 0] 4 | Delete Face I
Al Clear | Ciancel | _/'@\
Point 1
Point.5

Point 6

, “[Point 8
Point 2

Point 4

R’ Point 9
Procedure

1. Select the [Pickup ON] check box.
(Clear the check box to change the viewpoint on the screen.)

2. Click the points 1, 2 and 3 as shown in the above figure.
The frame of the clicked point is displayed in "Vertex List" box. Click [Add Face>>]to
create the FACE 1 defined by three points.

3. Click the points 4 to 6, and click [Add FACE>>] to create FACE 2.

4. Click the points 7 to 9, and click [Add FACE>>] to create FACE 3.
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9.3 Editing a Part

B “Teacher” Section of the Parts Editing Dialog Box

The parts BOX, CYLINDER, CONEZ2, PIPE2, AXIS6, SPHERE, LINE, LINEZ2 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.

BOX Edit
Width 0 (rmm) Depth{Ddimm) Height{H3 {mm}

000 E froog E Jtooa H
Himm) Ymm Zimm)

0.0 EI joo E Joo H
Rxldee) Ry idee) Rzidee}

0.0 E Joo E oo E

step [0 | GCalor.. |

Teacher

i Giota [~ POSE Cance] |

“Teacher” section of the parts editing dialog box

Iltem

Description

[Goto] button

Moves the part to the Teacher position.

[POSE] check box

Moves the part includingthe posture to the Teacher position.
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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:

u 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 €ad 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 =

Cpac ity Im :ll 0k I
Scale I1DDDDDD Cancel |

Model Twpe I

Property dialog box

Iltem

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 closés the Property dialog box.

[Cancel] button

Closes the Property dialog-box‘without applying the modifications.
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toning a Model

9.5 Positioning a Model

Position a model by specifying the values in the Position dialog box.

To display the Position dialog box, click on [Pos] button or select {Attribute} - {Set Position}

menu item of the Cad Tree.

the spin button E

Set the incremental value of

Position HPG 5'
><[mm] _I “flonm) _I Zim__ oK
0.000 | 0.000 | 450.000 = | Cancel
Hx[deg] 5'[deg] Rzldeq) B -
il uu 0.00 =
! w 2| =
Step: |10 - Operation: I,’.\bmlute 'I -y |
— Teacher Pick
Gota [ Poze ’7|_ Enable
— Move Mode Pick Mode
¥ Position [ Free }5
Iv Orientation W erte >< S)I; Frames
[ Asie I ,I r ’[% ¥ Linestinters.
v Pairts
R Diirecti ﬂ;_ v Fl
EVEISe ‘Leega | ¥ Floor
Z AT WS Vi

Position dialog box

ltem Description

“Absolute”

moves the model.
“Relative”
"Operation" combo box

moves the model.
“SelModel”

moves the model.

Displays the position with reference to the parent model, and

Displays the position with reference to the selected model, and

Displays the Select Object dialog box; displays the position with ref-
erence to the model specified in the Select Object dialog box, and
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9.5 Positioning a Model

Position dialog box

ltem Description

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

board.
Matr iz Viewmer ; EI
N 0 A [P I
1 1 1] 1] 1]
Cancel 2 i 1 i il
[matrix] button 3 0 0 1 0
4 il ] il 1
Clip Board—
Copy ta
Paste from

Move the model to the Teacher current position.
[Goto] button
Moves the model to the Teacher position.
[POSE] check box
When checked and the [Goto] button is’used, the model also
moves to match the Teacher efientation.
When using the Teacher, it has to be-previously set: refer to" 9.1.4
Teacher " for details.

“Teacher” section

[Enable] check box
Enables’the:mouse picking operation.
Pressing’the [Shift] key enables or disables the "Pick Enable"
mode.
[Settings >>] or [<< Settings] buttons
Displays or hides the pick setting section.

“Pick” section

Determines the method to move to the picked point.

[Position] check box
The model is moved to the position (XYZ) of the picked point.

[Orientation] check box
The model is turned to match the orientation (Rx, Ry, Rz) of the
picked point frame.

[Axis] check box
The model axis specified in the combobox is turned so that it
matches the picked face normal.

[Reverse] check box
This setting is enable with [Orientation] or [Axis] mode. It can be
use to change the direction of the picked face normal.

“Move Mode” section

Sets conditions determining the selected point in the clicked area.

Pick Mode” section Please refer to " Pick Mode Setting " for details.

Sets the type of the object to be selected when clicking on the cell
“Pick Object” section view. (Multiple items can be selected)
Please refer to " Pick Object Setting " for details.

[OK] button Applies the modifications, and closes the Position dialog box.

[Cancel] button Closes the Position dialog box without applying the modifications.
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9.6 Editing Multiple MOGeTs (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

Maodel List

Delete |
Change Parent |

Move Paremnt |
Cloze |

Model List dialog_box

Item Description

Displays theimodels 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.
Refer to " 9.9.1 Changing the Parent Model " for details.

Moves the parents of the models selected in the model selection list
[Move Parent] button box.
Refer to " 9.9.2 Moving the Parent Model " for details.

[Close] button Closes the Model List dialog box.
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9.7 Searching a Model

9.7 Searching a Model

Search for a desired model with the Find dialog box. To open the dialog box, select {Edit} -
{Find} from the Cad Tree menu.
If the entered name exists, the model is selected in the Cad Tree.

| Enter the model name. |
# x|

¥ Gaze Sensitive Cancel |
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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 (Modellnfo.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 [+.

i Gad Tree FLOOR "
File  Edit Atiribute

Pos_|[Ses PE:| "X'mn =l close |
Z
]

wat dframe
FLOOR,

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 &

& Do you wank to 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) /IColor of the model
HIDESEE=1 IIDisplay/nondisplay informatioh
OPACITY=0.25 /[Opacity

AX1S6=4000.000,5500.000,2000.000,-1.57,0.005-0,35, - // Position of the model
}
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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 pasition 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 e

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.
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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.

& C¥Proeram Files¥MotomaniRE

| 7V E REE FTW BRL 7

Drag and drop. @

LI = R 4 Model displayed on the cell.

Procedure

1. Drag and drop an arbitrary model to the cell window; If the model file path doesn't cor-
respond to the "models" folder under the cell folder, the following dialog box will display
and offer to copied model file to the "models" folder of the cell.

MotosimeG x|

@ korch-543.mdl :

Copy model ko the “model” Folder?

Mo |

If the "Yes" button is clicked and a file with the same name already exists in the cell
"models" folder. The following dialog will display to ask for overwrite confirmation.
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9.11 Reading a Model

& This File already exists in the "models” folder. Do wou want to overwrite it?

WARNING: Overwriting the file will change existing models refering ba this File!

%]

For RWX or 3DS model format, the files will automatically be converted to HMF format.
The created HMF file will be located in the "models" folder of the cell. After the conver-
sion is successfully completed, the following message will display.

MotoSimEG

Ci¥Program Files¥Motoman¥MotoSimEG¥Cellz¥Parte¥ modelz¥Cwk 600k 3dz
GAD file was succesfully converted to HMF format under to the cell “models” folder.

P

X

A

2. The Select Model Parent dialog will display. Selectthe/model that will become the par-
ent of the new model and press the [OK] button../(By default the "world" model is

selected.)

1 5elect Mudei Parént

A"

£
£

= /Awarld
El..
El..

M1 00-5MALL
HP6-hsf

- MOTOWELD_S350
- GAKIE

- GAKII5

- GAKI4

- GAKI3

- GAKI2

- GAKL

El..

DAl

[

‘@: When adding LINE data (wire frame), it is recommended to use LINE data in the HMF for-

mat: adding LINE data in other format may take some time.

e If the LINE data is in a format other than HMF, convert the LINE data with “MDL2HMF.EXE”
before adding the model. (The MDL2HMF.EXE is located in a folder where MotoSim EG was

installed).
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9.12 CAD Data Import <CadPack Option>

= To use this function (CadPack option), the MotoSim EG-CadPack is required. (The Moto-
Sim EG-CadPack is separate product from MotoSim EG.)

Loads directly to the cell the CAD data in IGES or SAT format.
This function is accessible by:
a)The Add Model dialog of the [Cad Tree]
(For details, please refer to section " Creating a Model from an Existing Model ".)
b)Dragging and dropping the file over the cell display area.
(For details, please refer to section " 9.11 Reading a Model ".)

A
When adding a model with method a) Add Model dialog, it is necessary to select "All (*.*)"
in the "File Type" section, in order to display all the file types and be able to select the
e IGES or SAT files.

A\ Y

| IGES Data Import

When importing an IGES file, the "IGES:Import" dialog will display to confirm the IGES import
settings before importing the file.-The'healing settings in the dialog can be changed if
required. (This dialog doesn'tdisplay when importing SAT file.)

To change the default settings related to the IGES Import, please refer to section" 11.5 CAD
Import/Export.<CadPack Option>".

‘@: The healings setting selected in the "IGES Import" dialog will not change the settings in
the "Option Setting" dialog under the "CAD Import/Export" tab.

The figure below shows, the "IGES Import" dialog when
the IGES data healing is disabled. IGES Import x|
This is the default setting. [ Enable Healing

¥ | Feceate suface

¥ | Dizable on emar

[ Don't show this dialog nest time

il Cancel |
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9.12 CAD Data Import <CadPack Option>

B:

The "IGES Import" dialog with the IGES data healing

enabled. IGES Impart x|
¥ Recreate suface
v Dizable on emor
[ Don't show this dialog nest time
Canizel |
IGES Import
“Enable Heal- When enabled, a healing algorithm is applied to the imported IGES data.
ing” section [Recreate surface] check box

The [Recreate surface] option is normally selected:
The [Recreate surface] is part of the normal healing process. Ifitis
unselected, this step will be skipped in the healing process.
If the surface regeneration doesn't give the\intended results, unselect
the "Recreate Surface" may improye the healing results.

[Disable on error] check box
The [Disable on error] option'is normally selected.
When the [Disable‘gn)\error] is selected, the healing will be disabled if
an error occurs'during the healing process.

[Don't show this
dialog next time]

If checked, the "IGES Import" dialog will no longer be displayed when an
IGESHfile is imported. The "IGES Import" dialog display can be re-enable in

check box the\"Option Setting" dialog under the "CAD Import/Export" tab. Please
refer'to section " 11.5 CAD Import/Export <CadPack Option> ".
[OK]button The IGES file import will proceed with the options set in the dialog.

[Cancel]button

Cancel the IGES file import

The healing process attempts to repair any corrupted data of the imported IGES files.

However, the processing time to import a file may increase significantly when healing is used.
e The performance may also vary depending on the extent and nature of the errors in the origi-

nal IGES file. In some cases, result with healing may be worst than reading the file without

healing.
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9.13 CAD Data Export

‘@: When IGES or SAT data are exported (CadPack option), the MotoSim EG-CadPack is
required. (The MotoSim EG-CadPack is separate product from MotoSim EG.)

Exports in IGES,SAT or HSF format the data of multiple models with their relative position
from a selected base point.

| Export

Before the CAD data of IGES or SAT format is exported, the "Export" dialog is displayed. The
export settings in the dialog can be changed if required.

To change the default settings related to the export, please refer to section" 11.5 CAD
Import/Export <CadPack Option>".

AN, (VAR 4

‘@: The settings selected in the "Export" dialog will not'change the settings in the "Option
Setting" dialog under the "CAD Import/Export™tab.

A I\

& Milimeter
= Meter
= Inch

” Feet

—ersion [SAT Only]

=

[~ Don't show this dialog nest time

Cancel

Export

[Units] radio button Sets the measuring units of the exported SAT or IGES files.

“Version (SAT Only)” | Sets the SAT file version used in the exported file.Recommended
section value: 6 (Setting range: 4 to 16)
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9.13 CAD Data Export

Export
[Don't show this dia- | If checked, the "IGES Import" dialog will no longer be displayed
log next time] check | when an IGES file is imported. The "IGES Import" dialog display can
box be re-enable in the "Option Setting" dialog under the "CAD Import/
Export" tab. Please refer to section " 11.5 CAD Import/Export
<CadPack Option>".
[OK]button The CAD export will proceed with the options set in the dialog.
[Cancel]button Cancel the CAD export.
Procedure

1. Select in the Cad Tree the models to export.
* To select a single model:
Expand the model node so that there is no "+" icon on the left of the model name
and select the model.

i Gad Tree SATI x|
Eile Edit Attribute

El/k world
L BASE
5§ POS

The-£SATA* \model will be
exported.

e

* To select multiple models
Collapse the node containing the desired models so that there is a "+" icon on the
left of the model name. All the child models in the collapsed branch will also be
exported.

i Cad Tree POS x|
FEile  Edit Attribute

B o The child “SAT1” and “SAT2’ model of
s POS K the “POS” model will be exported.

Teacher
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Data Export

Only the model referring to
‘@: * IGES,SAT or HSF format files;
- + .mdl files composed of BOX, BOX2, CYLINDER, CONE2, SPHERE, PIPE2, AXIS6,
LINE, LINE2 parts;

can be exported. When selecting multiple models, at least one of the selected models
must make reference to such CAD file.

2. Right click on the CadTree to display the popup menu. Then select "Export CAD
File..."

Set Position...
HideSee
Model Attribute

Edit Model..
Hew Model..

v v

Propertsy...

Edit 3
Model Tree Wiew F
Models List...

3. In"Select Base Model" dialogyselectthe model to be used as the base point (origin) of
the exported model and press’the [OK] button.

Select Baze Model

Toggle tree | Cancel |
y 2

[=]- world

<

4. Inthe "Save As" dialog, select the file type (IGES,SAT or HSF). Enter a filename and
press the [Save] button.
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FIZIRR AR TR

9.13 CAD Data Export

Saveas 2 x|
Save i I@ rmodels j = £k Ed-

1.sat
2.sat

File name: IE j Save I
| Saveas vpe: IAEIS File: (% zat) j Cancel |

5. If the "Export" dialog is set to display, the "Export" dialog will dlsp{/xnflrm the
IGES/SAT export settings. Change the settings as require Wn press [OK]. For
more details please refer to the " Export " section abo

x*@

— Unitz

(s

e 7 Meter

\ /S/)X'/S/ " Inch
>§' " Feet

—Yerzion [SAT Only)

=

[~ D't showe this dislog nest time

Cancel |

6. When the export is completed the following message will display.

MatoSimEG
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‘U1 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".

Conveyor Operation Panel

Gy Mo,

Position(mm) | ‘BDDDDE /)gé-’

Specify the conveyor number.

1

-

i 7N\
[v Gaorvevar u@u \
- RE%EQD h Gorveyor

Conveyor Operation Panel

ltem

Description

"Position(mm)" spin box

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
° 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.

'@: The value in the "Position" spin box is the conveyor posi-

[Conveyor Power On]
check box

Enables verification of conveyor in halt status when clearing the check
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

® 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 Inztall

— Mo ——— Mame
@ Holt | [CONVEYOR-NOT
" Mo? .
Joint Mum
= Mol
v 1
" Mod ~
" Nob 2
Mo ce jé
\ N

%j@,\ d

Conveyor Install dialog box

ltem

Description

"No" section

Specifies the conveyor number.

"Joint Num" section

Specifies the number of axis by selecting one of the radio buttons.

sure to select "1".

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

[OK] button

Displays the Edit Conveyor Information dialog box.
Refer to " Editing a Conveyor " for details.
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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 Corveyar Infomation

— Mo

9 e e g i e

! [a]
i [y
[E
[l
i futs]
[

—Madel info ———

Limm} I—m
Diémmi I—Dn
H(mm]'l—I:I.EI
Drg{mm}l oo

Mation info

Speed(mm. =) I 0o
Startimm? I—I:H:I
Endfmm I 00

v make model

Ik I Cancel |

Conveyor position

Conveyor moving< [ Ending position
direction

Home position

#01 Conveyor

Start position

Thickness

Length of home positon

Length of conveyor

Conveyor end

Edit Conveyor Information dialog box

ltem

Description

"No" section

Specifies the conveyor number to set the condition.

"Model info" section

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.

"H(mm)" edit box

Thickness of the conveyor. (Distance from
the floor to the conveyor top.)

"Org(mm)" edit box

Limit switch position for the conveyor home
position. (Distance from the conveyor end.)
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10.1 Conveyor

Edit Conveyor Information dialog box

Item Description

Specifies the dimensions of the conveyor to be registered.

"Speed(mm/s)" .

odit box Operation speed of the conveyor.

"Start(mm)" Start position of the conveyor operation.

"Motion info" section edit box (Specify the distance from the home position

of the conveyor.)

"End(mm)" End position of the conveyor operation.

edit box (Specify the distance from the home position
of the conveyor.)

[make model] check box | Creates a default conveyor model.

N\
 Even after the conveyor registration, the settings in the Edit Conveyor-information dialog

box can be changed by selecting {Device} - {Conveyor} - {Edit}.

e * When the default conveyor model is modified, clear the [makemodel] 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.

g7 N

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.

Svnchronization Condition il
Raobot: | Pr2850-A0-3 |
—Goveyor Mo Corveyar info

& F5T: ¢ Hod | Mame | COMVEYOR-MO1
£ HoZ € HoS
Mo € Nt Speedimmsz I 150,000
—Condition
Trackine [1: BASE a
Baze Axis ||:| W ;I
Direction Rew |0FF LI
fveTimelmsec) I n
zer Coord Mo I 1
LS offzetimm? I 0.0

]9 I Cancel |
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e r( 1 Conveyor

Synchronization Condition dialog box

ltem

Description

"Robot" combo box

Lists the robots available for conveyor synchronization operation.
Select a robot for the operation.

"Conveyor No" section

Specifies a conveyor to synchronize with the robot selected in the Robot
combo box.

"Conveyor info" section

Displays the name and speed of the conveyor specified in the “Con-
veyor No” section.

"Condition" section

"Tracking" Select an axis subject to track the conveyor
combo box (robot axis or base axis (servo track)).

"Base Axis" Select the axis (X-, Y-, or Z-axis) to be selected.
combo box Applies only if the base axis is selected in the

Tracking combo box.

"Direction Rev"
combo box

Select ON/OFF to réverse'or not the direction of
the motion. Applies only if the base axis is
selected;in the \Tracking combo box.

"Ave Time(msec)"
edit box

Specify the average time for the conveyor to
change speed.

"User Coord No"
edit:box

Specify the user frame number that specifies
the conveyor direction. The user frame number
that corresponds to the conveyor number is set
automatically and cannot be changed.

"LS offset(mm)"
edit box

Specify the distance of the conveyor home posi-
tion. For example, if the distance is 1000 mm,
the conveyor home position for the selected
robot is 1000 mm ahead of the home position
on the screen.
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10.1 Conveyor

B  Setting the Soft Limit

Read the soft limit from the parameter file (All.prm).
To modify the soft limit, set the soft limit (in pulse unit) for the conveyors in each axis. The
modifications are only effective the next time the cell is opened.

To set the soft limit, display the SoftLimit Setting dialog box by selecting {Device} - {Conveyor}
- {SoftLimit Setting}.

= This function is available only when using a parameter file (All.prm) set up with a
conveyor.

[ Select a conveyor. |

SoftLimit Setting il

Name |CONVEYOR-NO1 =] v Select the unit of
Softlimitt)—— —Softlimiti-l— Lnit B | [\thesoft limit.

2/
x [ Zo00000 | |« [~ze0000g [ P

v [ 2500000 | | v [-Z50000050 i, |

PP N A \ ) PRy

2 [ 2500000 | | 2 [-2500000" ,
A

(2
= =2
Exl | _qIZI.IIIf;QsEﬁq a0 .

Ex2 o0 | Ex2 | i r{”"

(ANl pulze

JEx3Y oo | (B3 00 || & gee
I

/
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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 Type
[v Make Model

2. Enter the name of the press machine.as.shown in the figure below:

bstall Rabot x|
\. =

Directey: |G:¥Erngra m Files¥MotomandMotoSimEG¥Cellz¥PaintDemo¥PRE
P

et

’rFile MHame:

Maodel.. I |G:¥Pru:ugram File=¥Motoman¥ MotoSimEG¥Cellz¥PaintDem

Ik 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...}.

B 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.

e |Current values of the rectangular motion.l
1 PRESS: Positior/ [

Frame: |Ease

I™ Fix TCR
Set Fis TCF...|

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 ﬂ|
Mame |PRESS = Select the unit
_ _I = - K | of the soft limit.
SoftLimit () SoftLimiti=) rit
% | oo || %] 00 g Pus=
v il | 00 [ gy |
Z | 2500000 Z| 00 | e

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

‘@: To enable the modifications, reload the cell.
L J
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u:antry Robot

£

10.3 Gantry Robot

A gantry robot is a robot model which is composed of a conveyor model with three linear axes
for the base and three external rotation axis for the head. The control point is thoroughly
determined by the three rectangular linear axes, and is not dependent on the external axes.

Registering a Gantry Robot

Select {Device} - {Gantry} - {Add} to display the Gantry dialog box.
Select the check box to specify if the following items in [Gantry] dialog box are
required.
[Series List] check box: Configuration of external rotation axis.

(Checked: serial configuration; cleared: parallel configuration.)
[Make Model] check box: Creation of a model. (Check the box if model creation is

desired.)

Note that both check boxes are selected by default.

[+ Series List

v Make Maodel %

Enter the name of.theé/gantry robot in the "Robot Name" edit box in the Install Robot
dialog box.

) In=tall Robot EI
Directrs: |D:¥ Frogram Files¥Motoman¥MotoSimEGECe]l=¥PaintDe mo¥G Ak
Robot

R.l:ll:":lt Na me: :1Fl|r-JTF,:-I-E=
"File MHame:

Maodel.. I |D:¥F'ru:ugram Filez¥Matoman¥ MotosimEG¥Cellz¥PaintDem

(0] 4 I Cancel

3. A gantry robot is automatically generated.
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10.3 Gantry Robot Sy

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 rectangualar 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. |kl the rotating motion.

[~ FixTCP Stepl1D "I

Set Fix TCP... |

B Modifying the Soft Limit of a Gantry Robot

Procedure

1. Select{Device} - {Press} - {SoftLimit Setting} to open the Position Panel dialog box with
a gantry robot selected on the screen.
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) =

wantry Robot

[ Select a gantry robot. |

SoftLimit Setting

Name |GANTRYE =l X
—SoftLimiti+) —SoftLimit= ——— Unit
x | 2600000 | | [-2500000 ;‘
v [ 2800000 | | ¥ [-2500000
Z [ 2500000 | | £ [-2500000

Ex1 | 1000000

Ex1 [ -100000.0

Ex2 | 1000000

Ex2 [ -100000.0

Ex3 [ 100000.0

Ex2 [ 1000000

Select the unit
of the soft limit.

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

‘@: To enable the modifications, reload the cell.
[ ]

A\ T
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11.1 Graphical Settings

11 Configuration Settings

Various configuration settings can be made in the Option Setting dialog box.
To display the Option Setting dialog box, select {Setting} - {Options} .

11.1 Graphical Settings

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

x|
Graphic | Markupl Fobot I:Iptiunsl Lang / LlnitI
— Background Calor — Shadow
Tap ‘color [ Show >~
Bottom  color | Colar goldf
[~ Same Color Re |@<
— Smiooth Transitinn—)% (ég
¥ Execute ['Iu”:;f]
Diuration 1.2
=~ " — Frame & Ax|SE
Dig m UV
N7 Frame Length [100 =
river IDpenGL 'I
v Always Display Axisk in Front
W Awis Triad On
PP _ — Lewvel OF Detail
erzpective | Elle
Fesat
ak. 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 'f;-."f-ap%cm Settings

11.1.1 Background Color

Specify the background color of the cell window in the “Background Color” section.

Item

Description

"Top" color
indication box

Displays the current color of the upper part of the background.
Press [color] to display the Color dialog box, and select the desired color.

"Bottom" color
indication box

Displays the current color of the bottom part of the background.
Press [color] to display the Color dialog box, and select the desired color.

[Same Color]
check box

Check this check box to set the “Bottom” background color to the same
color as the “Top” background.

11.1.2 Smooth Transition

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

section.

Iltem

Description

[Execute] check box

Selectto-execute the smooth transition function when changing the
viewpoint.

"Duration" edit box

Specify the duration of the smooth transition. (Editable when the [Exe-
cute] check box is selected.)

11.1.3 Display

Configure the graphic driver in the "Display" section.

Item

Description

"Driver" combo box

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

@: To apply the change of graphic driver, reload the cell.
L _J

[Axis Triad On]
check box

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

ol
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11.1 Graphical Settings

ltem Description
[Perspective] Check this check box to display the cell in perspective
check box ’

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.

"Color" indication box

Displays the current color of the shadows.
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.)

"Resolution" edit box

Enter the resolution value.
(Editable when the [Show] check box is selected.)

"Blurring" edit box

Enter the value for the gradation effect.
(Editable when the [Show] check box is-selected’)

11.1.5 Frame & AXIS6

Specify the Frame and Axis6 display property.

ltem

Description

“Frame Length” spin
box

Enter the value of the frame and Axis6 length with the spin button.

"Always Display Axis6
in Front" checkbox

When checked, the Axis6 are displayed in front of all the other parts.

Regular Display Axis6 Displayed in Front
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11.1 Grapnical Settings

11.1.6 Level of Detail

When changing the scene viewpoint or during playback the level of detail can be decrease in
order to obtain a smoother animation. This function is useful to improve display performance
of cell containing a large amount of data such as very detailed HSF model.

ltem Description

When this item is checked, the level of detail will be reduced during view-
point change and playback. The level of detail data will also be gener-
ated for the HSF models when required.

* When the function is enabled, a message offers to gen-
@ erate the level of detail data for the currently opened
Enable « cell. If the data was previously generated for this cell, it
is not necessary to regenerate the data and you may
press "Cancel".
* The generation of the level of detaildata may take

some time depending on the size_of the model file.
M\ VA

s~\ A ™
@ * When the displayed surface becomesirougher during viewpoint change or playback,

depending on the data somemodel-elements may not display.

b « It is easier to distinguish\the discrepancies between levels of detail when displaying the
cell in "Flat Shading": (refer to section " 6.11 Changing the Rendering Mode ").
X N\

Displayed surface

become rough
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11.1 Graphical Settings

B Generating the Level of Detail Data

When the Level of Detail function is enabled, the level of detail data need to be generate for
the function to work properly. If an opened cell doesn't contain the level of detail data, a mes-

sage will prompt the user to confirm that the data should be generated at this time.

& Do vou want bo generate the Level of Detail Datay

Warning:

X

- without the Level of Detail data, some models may not display properly when the Level of Detail fFunction is enable.

- This operation may take some time depending on the size of the model file,

While generating the level of detail data, the "Generating Level of Detail" dialog will display the
generation progress. To stop the data generation, click on the "Abort" button. Note that when
aborting the generation, the current file processing will continue until completed, and then the

gen-eration will stop and data for the remaining file will not be created

Generating Level Of Details /@ \:"X/I

Remaining files: I 4 //%%)5&
7

EERNNRERERN

1‘/'\6/ =

L X3L

When adding HSF model and the Level of Detail is enable, the level of detail data will auto-
matically be generated for the new model. The "Generating Level of Detail" progress dialog

will display but the process cannot be aborted.
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rkup Settings

11.2 Markup Settings

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

ting dialog box.

Option Setting x|

Graphic Mark Up | Flobot I:Ipticlnl Lang / Llnit|
—Mark up

Calar

Thickness 3 =

— Test

Faont Mame I zans senf

Size [ptz.] 35&

Back Color %&x

\
')

e

FERS

N /< )5&& Feset
X/?W

0. Cancel

Mark Up tab

Item

Description

"Mark up" section

"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
color.

"Thickness" spin box
Directly enter the value or specify the value with the spin button E to
specify the thickness of the markup line.
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11.2 Markup Settings

Mark Up tab

Iltem

Description

"Text" section

"Font Name" combo box
Select a desired font for the text.

‘@: When using two-byte characters for the text, make sure
- to select a font which can be displayed properly.

"Size (pts.)" edit box
Specify the size of the font.

"Back Color" indication box
The color indication box displays the current markup text background
color.
Press [color] to display the Color dialog box. And select the desired
background color.

[Reset] button

Restores all the values to the default setting.

[OK] button

Applies the modifications, and closes the dialog box.

[Cancel] button

Closes the dialog box without applying the modifieations.
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11.3 Robot v ption Settings

11.3 Robot Option Settings

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

Option Setting |

Graphic I bark Up Fobat Option I Lang # Unit I

— Pulze limit warning

Lirnit % alue [3) I

W Execute in Teach
[T Execute In Play

[T RBewerze Calor

Coalar at Limit colar | I

— Plapback. Snimation

[~ Export HSF File /\
A

— kultiple Fobot Dialog

I Enable /@\%

I\ —
‘;25& Reszet

2%

&Xg%g‘:@ ‘ ITI Cancel

Robot Option tab

Item

Description

"Pulse limit warning"
section

[Execute in Teach] check box
Select to display the axis reaching its limit in a reverse color or a limit

color in a teaching operation.

[Execute in Play] check box
Select to display the axis reaching its limit in a reverse color or a limit

color in a playback operation.

"Limit Value (%)" edit box
Directly enter the value to specify the limit value for the limit axis check.

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

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

[Reverse Color] check box
Select to reverse the color of the axis reaching its limit in its opposing

color.

"Color at Limit" indication box

Displays the current limit color.
Press [color] to display the Color dialog box, and select the desired

color.
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11.3 Robot Option Settings

Robot Option tab

ltem Description

When this item is checked, the job playback animation is stored in mem-
ory. After the playback, the animation can then be exported in HSF file for-
mat.

"Playback Anima- * The playback animation file does not support any

tion" section @ model color change the may occur during playback
(such as collision detection, limit warning... ).

* For the file export operation, please refer to the" 4.7.1
Playback animation file export "section.

When enabled MotoSimEG will display a separate copy of robot related
dialog or panel for each robot in the cell. When a dialog is initially dis-
played, it is set to the currently selected robot. Once displayed the dialog

Multiple Robot Dia- will always display the information for the same robot, even if the current

log" section robot is changed. To display multiple copy of a same dialog, display a first
copy of the dialog, then change the current robet'and|/display the dialog
again.

[Reset] button Restores all the values to the default setting.

[OK] button Applies the modifications, and closes the dialog box.

[Cancel] button Closes the dialogbox without applying the modifications.
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11.4 Languag

J11d Unit Settings

11.4 Language and Unit Settings

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

box.

Option Setting x|

Graphic | Markup | Robot Options  Lane / Unit

—Language
" Japarese
v Enelish
— Unit Settings
~Leneth/Pozition
¥ mm " cm “ m
" inch " feet
—fingle \_//65\5
¥ deg. " rad.
ee ra A I L =
- ileight »'\§?§Z
i ke e (()“/@@;
V-
2=\ X Y=

Rezet |

o |

Cancel |

Lang / Unit tab

Item

Description

"Language" section

Select the [Japanese] or [English] radio button to configure the language.
To set from the main menu, select {View} - {English} or {Japanese}.

"Unit Settings"
section

Select the units for each type of values.

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

"Angle" edit box
Indicates the unit of the angle.

"Weight" edit box
Indicates the unit of the weight.

[Reset] button

Restores all the values to the default setting.

[OK] button

Applies the modifications, and closes the dialog box.

[Cancel] button

Closes the dialog box without applying the modifications.
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11.5 CAD Import/Export <CadPack Option>

11.5 CAD Import/Export <CadPack Option>

= To use this function (CadPack option), the MotoSim EG-CadPack is required. (The Moto-
Sim EG-CadPack is separate product from MotoSim EG.)

Option Setting =
Graphicl Markupl Robot Dptinnl Lane / Unit  GAD Import / Export I
—IGES Import

[¥ Becreate surface
[¥ Dizable om error

[T Don't show the [IGES Import] dialog /\
_IGES / SAT Export N 7
Units Werzion (SAT Cnl ,7‘
& Millimeter I_éi S\QL'
= Meter =P

G
" Tnch A XY=
(9 Fecet S %;(Xv—’
[T Dan't show the [Expurt]g'g@g @ a
(3 X/

RSV _Pese |
, .:\‘\7 >/ ]8 I Cancel |

11.5.1 IGES Import

Option settings related to reading IGES format files.

“Enable Heal- When enabled, a healing algorithm is applied to the imported IGES data.
ing” section [Recreate surface] check box
The [Recreate surface] option is normally selected.
The [Recreate surface] is part of the normal healing process. If itis
unselected, this step will be skipped in the healing process.
If the surface regeneration doesn't give the intended results, unselect
the "Recreate Surface" may improve the healing results.
[Disable on error] check box
The [Disable on error] option is normally selected.
When the [Disable on error] is selected, the healing will be disabled if
an error occurs during the healing process.
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11.5 CAD Import/Export éc"‘iad‘!/ack Option>

[Don't show the
[IGES Import]
dialog] check
box

When this option is selected, the "IGES Import" dialog will not display
when an IGES file is read.

= For details on the IGES data import, please refer to section
"9.12 CAD Data Import <CadPack Option>".

The healing process attempts to repair any corrupted data of the imported IGES files.
@ However, the processing time to import a file may increase significantly when healing is used.
® The performance may also vary depending on the extent and nature of the errors in the origi-
nal IGES file. In some cases, result with healing may be worst than reading the file without

healing.

11.5.2 IGES/SAT Export

Units

Sets the measuring units of the exported SAT or IGES-files.

Version (SAT
Only)

Sets the SAT file version used in the exported file.
Recommended value: 6 (Setting range;4\to 16)

[Don't show the
[Export] dialog]
check box

When this option is selected, the "Export" dialog will not display when the
"Export CAD file" function is used.

A N Y

=~ )For details on the IGES, SAT data export, please refer to
section " 9.13 CAD Data Export ".
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12.1 Teaching Using OLP Function

12 Applied Operation

12.1 Teaching Using OLP Function

12.1.1 What is OLP Function?

Normally, teaching operation uses the programming pendant to move the robot model to the
target position. The OLP function is a quick and efficient way to move the robot to a target
position. When the desired destination is located on a model, by using the OLP panel, the
end of the tool (TCP) can conveniently be moved to the target position by simply clicking on
the screen (for example, any point of a workpiece, etc.).

N\
* 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 pragramming pendant to move the robot or
change the camera scope of the screenztoiclick on the proper model.

YL\ X~
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12.1 Teaching USitig-

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. Click on ] on the tool bar o%{‘%\_%ool} {Teaching} - {OLP...} to display the OLP

dialog box.
-~ \ /S/)s& v OLP Active
/ «Bl/ ~Move Mode ————————————————
>§’ ¥ Position lze Face:
™ Orientation | Hormal
[T Z-huis ) 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

More »» | Cloze I
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12.1 Teaching Using OLP Function

3. Display the cell window so that the workpiece is visible as shown in the figure below.

B Position Designation in Free Mode

In "Free" mode, the tool end (TCP) moves to the point of the model corresponding to the
clicked position.

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

OLP: HPf B =l

Check. —}IV OLP Active
ee Move Mode———————————— ;%\

¥ Position Use Face; — J
™ Orientation ’}: M armal 'Qi%L'
[T Z-twis e HE% ‘
\NZ 1% —
Fick Mode AN
Select. - riker
Edge
% v Models V¥ Frames D
)VL " Lines it

,ﬁ/ ™ Floor

- \\ Operation Object—————
/ ‘X\/ ' Robot TCP

>§4 " Teacher A |

" CuModel

Mare »» | Cloze I

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

[ Click here.

3. The tool end moves to the clicked position.
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12.1 Teaching USii

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. | —— ¥ OLP Active
Move Mode

v  Pozition

- 2o
7 PiokM

o

~ Pick (bjest
[ Lines Bints
™ Floor

peration Object
' Robot TCP

" Teacher Kz |

" Cutodel

tore »» | Cloze I

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

[ Center
[ Edge

\

Click a side near
the corner.

3. The tool end moves to the nearest vertex.
Click on a point near another vertex to check if the tool end moves to the nearest ver-
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12.1 Teaching Using OLP Function

tex.

B  Position Designation in Center Mode

In "Center" mode, the tool end (TCP) moves to the face or edge center nearest to the clicked
position.
1. Set each item in the OLP dialog box as shown in the following figure.

CLP: HPG

Check. | — ¥ OLP active

Move Mode———————— J
¥ Pasition sz Face: ‘X%L'
™ Drientation ’}: Mo \)
[T Zdwis . C/&%“Bf

A VA 1

Select.

)‘/L v Models ¥ Frames D
)5&,& ™ Lines TS
~ \\/S/ [ Floar
/ ‘Bl/ peration Object——————
>§4 {* FRobot TCP
" Teacher E
" Curkodel

tore »» | 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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12.1 Teaching USifi(

model face.

B Position Designation in Edge Mode

[In "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.

OLF: HPG x| A
Check. | — ¥ OLP Aciive N~ o
Move Mode 1)\

v Position

Select.

v Models ¥ Frames D
[ Lines Dints
™ Floor

>/§, peration Object
{* Robat TCP
" Teacher HYE |
" Curtodel

More »» | Cloze I

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

Click here.

—

3. The tool end moves to the edge point nearest to the clicked position. Click on another
face point to check if the tool end moves to the closest edge.
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12.1 Teaching Using OLP Function

B Designation with Orientation Mode

Orientation Move Mode can be used by itself or in combination with the Position Mode.
Checking the [Orientation] checkbox rotates the tool end frame to align it with the target point
frame. If the [Position] mode is also check, the tool end will also move overlap, the target
frame. Therefore, if you only want to change the orientation of the tool 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 targetpoint; 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.

o X7\
@ » That some geametries,.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-

L) .
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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3. Click on the [Pos] button in the Cad Tree to set the position as shown in the table

below.
X (mm) 800 Y (mm) 0 Z (mm) 560
Rx (degree) 150 Ry (degree) -20 Rz (degree) 0

Position WORK2 x|
] ¥'[mm) 2] oK
[ Emmm j‘ | oo jl | 60000 jl Cancel
Rx(deg) Ry[deq) Rz[deq]
| 150.nn;|| -2n.nn;|| 000 =4
=l =l =l
Step: |1 a vl Operation: | &bzolute vl matiis |
— Teacher Pick
Goto | [~ Pose ’7|_ Enable Settingy

4. To see and understand the coordinate axis of “WORK2”; select “WORK2” 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. P\V OLP Active

Move Mode

¥ Puosition —Use Face:—
v i e e e
I za ' Reverse

Fick Mode
[ Free [ Center
IV Wertex [~ Edge

Select.

~ Pick Object
¥ Models V¥ Frames D
Te— |
™ Floor

peration Object
' Robot TCP

" Teacher KiE |
" CuModel

Mare »» | Cloze I
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12.1 Teaching Using OLP Function

6. Click on the position of the “WORK2” as shown below.

7. The tool end moves to the model vertex and the tool coordinate axis is aligned in the
same direction as the target point frame that was displayed when the point was clicked.

If the [Orientation] checkbox.i

x.is
not be changed as sh é@w

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 direction of the Z-axis can be changed by selecting [Normal] or [Reverse] mode in
the "Use Face:" section.

Procedure

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-asshown in the following figure.

CILPF: G il
Chieck’ | — P~ oLP Active
Move Mode——————————
¥ Position Uze Face:
™ Orientation | Mormal
v Z-huis &+ Reverse
Fick Mode
Select. ¥ fFres " Center

[ Wertes [~ Edge

— Selectabla-CHiest
v Models ¥ Frames D
[ Lines Dints
[ Floor

Operation Object
* Fobat_Toal

" Teacher HYE
 Cudodel

More »» | Cloze I

3. 3.Click on the face of the "Work2", and the tool Z-axis will turn so that the tool end is
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12.1 Teaching Using OLP Function

perpendicular to the clicked face of the model.

(7

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”7and display the “DAI".

2. Select “DAI” in the Cad Tree to'add the AXIS6 of the following specifications.
Model: DAI (AXIS6) FrameNo.: 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.

23 Jasa .
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OLF: HFS ' x|

Check. | — P 0LP Active

tove Mode

v Pozition Uz Face:
™ Orientation | Hormal
[T Z-huis % Feverse

Pick tMode
[~ Free [ Center
v “ertex [~ Edge

Select.

Pick Object————————
v tModels ™ Frames

[ Lines [ Puoints
™ Floor

peration Object
' Robat TCP

" Teacher HYE
" Curtodel

More »» | Cloze I

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 toel\movesto the vertex. This is
because the [Frame] check box in the OLP dialogbox has been cleared and only mod-
els are considered for selection.

s S

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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x|
v OLF Active
~Move Mode ————————————————
IV Position sz Fare:
™ Orientation | Hormal
[T Z-huis ) Feverse
r~ Pick Mode

[~ Free [ Center
v “ertex [~ Edge

*ick Ohbiject

[ Models Frames
™ Line Paints

Check oor

— Operation Object
' Robot TCP

" Teacher Kz
" Cutodel

tore »» | Cloze I

6. Click on the AXIS6, and the tool moves to the vertex of the AXIS6.

Uncheck.

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 Cad Tree WORK X|
File Edit Attribute

ADD | Pos [[see =]t |[fo0 = cLose

The operation object of
when "CurModel" is selected

----- Teacher §—— | The operation object of
----- weor ldframe

"w "
..... & FLOOR when "Teacher" is selected

The procedure is explained by taking “CurModel” as an example.

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

OLP: FLOOR: x|
Check. _>|7 OLF Active N
MoveMode#—/LL

A0

4] |
//&Q\ae(e [~ Center

v ‘ertes [~ Edge

Select.

v Models

¥ Frames

[ Floor

Operation Object
" Robaot TCP

Teacher ML |

& Cutodel

More »» | Cloze I

2. Display the Cad Tree to select “DAI”, or click on the [E] 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 (=] 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.

A=V \/

Perform the same operation when the [Teacher]\radio button is selected for the “Operation

W8 Oby section.

L XIR A/

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

[v OLP Active
 Move Mode

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

V¥ Wertes

N
~ Pick Mode%

3 [ Fairts
Floar

-~ = — \
~Pick 95{?‘
%;l ¥ Frames
i

— Dperation Object
" Robaot TCP

" Teacher HYE |

 Cuodel

— Mowe to External Fief. Point

[ &ctive Select Reference |

— Synchronous Move of Base Az —

[T &ctive fethod |

Set the external reference po

int.

With the "Select Model" mode M , select the "hite" model by clicking on it.

| —

Click here
(model:hite)
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12.1 Teaching Using OLP Function

To set the external reference point, click on the [Select Reference] button, the [Select
Model] dialog will display, select the "hite" model and press [OK].

Tooggle tree |

- locate
- kalBh-2
- kalBs-1
-JEE-DAL-ASSY-001
_gun

-- k.a_durmmy

= ko

The name of the selected reference model is displayed in the "Move to External Ref.
Point" section. Confirm that the "hite" model is selected.

1 Select |:-:||:|jE|::t

Move to External Ref. Point

[ Active

x|
Frvy Al
NAMove Mode———————————————
¥ Paositicn |Jse Face:
I Orientation | Mol
[T 2z £ Beverse
128 ~Pick Mods
L$R I™ Free [ Center
v Verex [~ Edge
— Pigl st
¥ todsls ¥ Frames D
" Lines e
I Floor
Operation Object
% Robot TCP
" Teacher S
" CuModel

<{ Less | Cloze I

— Maowve to External Ref. Point

— Synchronous Move of Base Az —

[T &ctive fethod |

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

« X 1A

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

IR < S

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 alfows'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—
IV Position ze Face:
™ Orientation | & Hormal
[T Ztwis = Beverse
— Pick Mode

[~ Free [ Center
v “ertex [~ Edge

r— Pick Object

v todels ¥ Frames
[~ Lines ™ Points
™ Floor

— Operation Object

{* Robat TCP

" Teacher HYE
" Cutodel

<< Less | Cloze |

— Move to External Ref. Paint

[ Active Select Reference |

Check. | ™\

= &hronous Mone of Baze Asis—

V¥ Active »
Approach litte by little %

A

A2 A Y

L Displays the selected move method.

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

Ei::.-'r'u::}'ll'ljr'lljl_J:E: base axis movemen EI

Select the move method. |

MODE
+ Front movement

" Approach little by little
" Middle of attainment and frant

Input only when the :
[Middle of attainment VAR bty @ Pl
and front] radio button | 10.000000 gy P 4|
is selected.

CANGEL |

Front Movement

The function enabled with the [Front movement] radio button allows the tool end to move to
the target point after the servotrack moves in front of the target point.
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T3 Bh 20/ Ni7QQ : 2823408167 219B/297



Aimed*point

— e

After move

|"  Moving distance |

Procedure

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

Synchronous bage axis movemer |
Select. —
* Front movement
~ fpproach little by little
= Middle of attainment and front

S lEP ————— ~Order of Axis

I 10000000 0 m ’7| QI

A\

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 seryotrack 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
1
| T,
[T‘— ez @ Distance to ' Eﬁ_ ;
! & aimed point After N
- 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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TR B2 NVEFQQ: 2823408167 219C/297



12.1 Teaching Using OLP Function

ment” dialog box.

Syhchronous base axis movem |

o] — oo

" Front movement

+ Approach [ittle by [ittle!
= Middle of attainment and front

=l
ok | GANGEL |

S lEP ————— ~Order of Axis
| 10.000000 pypy ﬁ

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 thenimoves 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
I # —3 3
[1 After E o 5
- move ) : T T
The robot moves in the direction — The first attainment Middle Front of the_
of the target point step by step. point target 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.

e

Synchronous base axis move

—MODE

Select. —\ ™ Frant movement

" #fpproach little by little

Sets the interval i Middle of attainment and front

to search for the TEP ——— [~ COrder of Axis

aimed point. min [ [ =
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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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 f Target point

The original In front of the
position target point
@ Searches ® The end tool
. does not reach
again. the aimed point.

« If the tool end (TCP) does not reach the target point, an error message is displayed
and the servotrack returns to the griginal position before moving.

« If the tool end (TCP) does ngtreach 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 béfurther than the middle point.

® Moves to the middle point. l_ Target point

@ Searches for
the attainment.

—

The original position

@Theendtool | 11 front of the
@ 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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A Aimed point
- Moving distance of
e the third servotrack ‘

Moving distance of

—

Moving distance of @

=E the first servotrack
the second servotrack .:m . = After move
g ==

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.

OLP: UPG-3 x|

v OLP Active

—Move Mode——————————————
v Position Wze Face: —
I Orientation | & MHomsl
[T Zdwis £ Beverse

— Plick. Mu:u:le

[ Free E%%g_, |
v \-"ertg:-t d
¥ Frames
b

ines [ Points
|_ Floar

— Operation Object

' Robot TCP

" Teacher HYE
" Curtodel

':;w"

< Less | Cloze |

— Move to External Ref. Point

[™ &ctive  Select Reference |

Select. | 7

chronous Move of Base Axiz—
¥ Active
Approach litthe by litle

2. Click on the target point.
« If the target point exceeds the servotrack soft limit, a message is displayed and the
servotrack moves to the soft limit.
« If the tool end (TCP) does not reach the target point, a message is displayed but the
servotracks move the distance to the target point.
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12.2 User Frame Setting

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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\E 'BL
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 Galculate User Frame EI
—FPULSE
5 L 1 R B T
00 [0 o 0 0 fo 0
" 0x [0 o |0 0 0 0
oy o fo o o o 0
TOOL Mo: 0 Fegizster Pulze | Fobot Poze I
LFR&RE: I
Calc User Frame |
Save Uzer Frame /J

Clear Uzer Frame |

UFRAME [T +|

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

OLF: HPg x|
AVEIAE
' }_/--J:l P Active
Mowve Made
¥ Pasition Uze Face:
[ Orientation M
[T 2w  Reverse
— Pick Mode
I™ Free [" Ceter
Select. ¥ ‘ertex ™ Edge
Pick
v Models IV Frames
I™ Lines Paintz
™ Floar
Dperation Object
" Teacher SE
" Curtdodel
Mare = | IWI
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4. Setthe [UFRAME] to “1” and select the [OO] radio button in the “PULSE” section.

Select the
[OQ] radio
button.

i Galculate User Frame x|
—PULSE
5 L 1] R B T
{ 0o o | ] 0] | ]
(S ] I ] | I ]
/ oY o o jo o 1o jo
TOOL Ma: 0 Register Pulse | Robot Pose
—
UFRAME: || — | Select "1" I
.
Cale User Frame |
Save User Frame |
Clear User Framel LIFRP._ME |1 vI

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

to the vertex.

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

i Calculate User Frame

x|

FULSE ) U o ex’ 1 Sets the pulse data.
00 [2a63  [iasr  Jeario o [925 [eans

Cox o o fo fo o o

oY o o fo fo o o

TOOL Ho: 0 ‘Fegister PUE, ] Robot Pose |

RIFRALI \——— | Registers the pulse.

Clear User Frame |

UFRAME [T~

Calc User Frame I

Save User Frame |

Cloge |
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7. Click on the position of the workpiece in the cell window as shown in the figure below.

- 4

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.

oaouai e ,—18ets the pulse data.
E L u R B ‘)Q

WO 2663 [214e7 jeario o ST RN

& OX [Eoe1 a4 o7 o a7, 20

ov o o D AW

TOOL MNe: 0 ,F{obot Poze |

UFRAME: I

\ S —4
Calc User Frame |
Save Usger Frame |

-~ N
Glear User Fraie |~ UFRAME [T | Clss |

\L Y

9. Click on the position of the workpiece in the cell window as shown in the following fig-
ure.

Click here.

Thom .

"'-m
M’
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10. Select the [OY] radio button in the Calculate User Frame dialog box, and click on the
[Register Pulse] button.

Select [OY].
i Galculate User Frame X
PULSE
3 L u R B T
00 /-28393 3892 J4554 ] |-420 }Zﬁdﬂ Sets the pulse data.
8 |—24663 |2148'." |24'."‘ID |D |—1929 KSSDS
0y |58I3‘I |—1334 |—'."D'." |U |—3'."5 |—2093
TOOL Me: 0 {“Heeizter Pulse™™|  Robot Pose I
LUFRAME: I
Calc User Frame |
Save User Frame |
Glear Uszer Frame | UFRAME |1 vl Cloge |

11. Verify that values are entered in the edit boxes [O0], [OX], and{QY], and click on the

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

Displaywith the workpiece hidden
7 N L

Newly set user frame
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F

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.

+ HPE: Pendant x|
JOB: DEFALLT.JBI (R1]
Link £ a|” Fast
Select here. Rect?”™ |CALL JOB:INIT & Mad
ol € |MOV) CO0D0WI=10000 |~ cjo
e (& | MO%J CO0OT 4J=100.00
MOvJ CO002%J=10000 | Sync
A | [von) conoan=12 80P
v hpl
CALL JOB:ARC_OM
. ([ MOVL CO004 V=33 0 FL-
wqn CALL JOB:ARC_OFF
Select "1". MO CO005 4J=50.00
MOV CO00G 4J=100.00 =
4 I | 3
Move...| MOV =078
OLF |F‘o$itic-n| Lokg I Closel

Moo 4| e|HE+ Ruoa) v|RAet

V-4 vl Hy-qlrlﬂ_w

Z- 4| v|Z+ Rz 4| v|Rz+ /g

[sll'e
Del 4dd M

o
C K‘Etérﬂ 3—’

N AV

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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The following describe how to move the tool to the position: (X, Y) = (300, 300) from the vertex
of the user frame.

B Moving with a User Frame

Procedure

1. 1.Click on the [Position] button of the Programming Pendant dialog box and then in the
[Frame] combobox select "User". Select the desired user frame number in the com-
bobox that appears next to the [Frame] combobox.

+ HP6: Pendant x|
JOB: DEFAULT.JBI [R1]
Link

Rect" | CALLJOBINIT & Med
Tool € |MOVJ COO00VI=10000 | ¢ glow
Lsgr & | MOVJ COD01 vJ=100.00

MO CO002%)=10000 | W Syne
I1 j' MOV CO003YI=1250F_1 @ pip)
CALLJOB:ARC_ON i UPE: Position [mmdee] x|
Ent O MOYL CO004 %=33.0 PL=

CALL JOB:ARC_OFF : = =
| | MY, CO005 <5000 Frame: | User =] =
M) CO00GI=10000 » = =

! | _>|J %[233.397 :I R 180,000 :I

Move...| MOVJ V=078 299,957 :I Hy|45 000 ;:
Pasifior] Long | Closel

z[0.003 :I R2[0.000_
.

Heoa| v+ Ru-a|»

NEEEN L e Hy-ﬂ;lﬁ_l,w \

™ FigTCP & LA
Z- 4| ¥|Z2+ Rz 4| »|Raz+ 8 o Y
4 el F Configuration |

oo
bl Ak hod 7

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,
Y=300, Z=0.

{ HP&: Pozition [mm.dee] |
Frame: IUser j |1 j

3[300.002 i’mhaunun i’

'v[298.955 :I Ry [0.000 ﬂ
7 I
z[o000 sz|1E?DDD :I

I Fix TCP Step [10 -

Set Fix TCP... | Configuration |

3. In the cell window, the tool moves to the coordinates: (X, Y) = (300, 300) on the slant
workpiece.

The position: X=300,
Y=300

As described above, teaching can easily be performed with user frame, in situation oth-
erwise difficult.
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12.3 Trace Function

12.3 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.

x|
Trace Configration | Cancel |
\ HFE_v-markZ -
Trace Madel: [HRS top g ¥ | HPe MOTOMAN: 4
i - HPE_v-mark1
i - HPE_MOTOMANT
Parent Mame: Iworld | i‘ 5 HPB_linkG J
£ AP ik
Number of Polnts 'IUUU e E@@Lﬁ
o | NN >0 é’ff Soacel | 7@ B

Select "Flange". J

Trace Configration

b
Trace Maodel: IHPS_fIange Register |

Parent Name:lworld— | Delete |
Humber of Points:l'l oon
Calar.. | - Ganicel |

2. Execute an job.

Click on H| to jump to the top of the job, and click on *.

Flange tracing
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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 whenthe\robot holds and moves a workpiece to a fixed
welding points.
* Points to be traced areset 1o, 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.

1 Gad Tree world x|

Eile Edit Attribute

Add | Pos |[ee 2 N | =
E.

----- 5 Wiork2 j

----- % HPBxJxDEFALLT

H- L MHI00-SMALL

- HPE

=% HPfirm
=% HPE_link1

=% HPE_link2 |
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12.3 Trace Function

3. Add the “CONEZ2” model to “YOUSETU”.

YOUSETU
Add Parts
[BOK - Add |
B -
CYLIMDER, = -
mﬂw Edit I
FIFEZ I
BHISE Delete |
CIUEBE =
Move Org
ClipBoard...

Cloze

The following figures show “CONE2” and the layout setting.

CGOMEZ Edit
L. Diameter{mm; Height (mmi Num
[0a0 E [ioao E [i6 E
Himm) Yimm) Zimm} tio 14 =
[0.0 oo [F1o00 Himm? ot | 2t
Foxldeg) Ry {deg? Rz{des Je40.000 {21 o000 Elhsn.unu H [ ok
I I N/
m E oo E oo E o y dee) Rzides) Catres
St I l / ry ry I—
=P |10 h |jqnq HID'DD H T E thatrix I
Teacher @ED Operation Teacher
Goto | I~ POSE i = “W[ ( Go| [~ Pose

Set the layout so that the basic
coordinates come to this position.

4. Create the “WORKS3” model that has “TCP” as the parent.
Select “HP6_tcp” from the Cad Tree, then click on the [Add] button.

i Gad Tree world ﬂ

File Edit Attribute

Add | Pos |[See =] [0 = Clese |

L L HPE_MOTOMAN ]
= HPE_link5 | Create "WORK3" on TCP.
% HPE_linkf
- HPF flange

= Tach J
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5. Add the “BOX” model to “WORK3".

WORKS
Add Partz

Edit

Delste

e

Move Org
ClipBoard...

Cloze

Set the BOX as follows.

Width 3 {mm} DepthiD}mm} Height{H}{mm}
J500.0 E J5000 E f200 H
Himm) Yimmd Zimm}
Joo EI oo E Joo EI
Ridee) Ry idee) Rzideg) ~
0] E oo E Joo E%
Step I] i] - l |
Teacher %()
Gato | [T POSE >
Cancel
e [P | 54T\ |

2

N

6. Selec oé - {Trace} - {Configuration...} to set the [Trace Model] edit box to

“YOUSETU”.

Trace Gonfigratioh

1 Selecting Object

[ o 1]

Cancel |

Toeels tree |

Trace Maodzl: |HP6_tcp

Parent Name:lworld I Delete | :EE_UH
= rm

MNumber of Points:l'l ooa
Caolor.. I -

- HP6_link1

Cancel | = '-Ilf':ﬁﬁlli’nﬁk%inkS LI

Trace Configration x|
Trace Modek [YOUSETU Register |
Parent Name:lworld _I Delete |

Mumber of Points:l1 ]
Color... | - Cancel |
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12.3 Trace Function

7. To change the parent, set the [Parent Name] edit box to “WORK3”.

i Selectine Object 5'
Trace Configration il Toeele tree | ’TI Cancel| |
Trace Modek IW - | B- g?ﬁl%k_?inks &
Parent Name:lworld— _.Iﬁ-_»
Mumber of Points:lw |
Caolar.. | - Cancel | LI

Trace Configration

Trace Model [vOUSETL | Register |

Parent MName: [\WORKS Delete |
Mumber of Points:l'l ooa
Calor... | - 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 3 M | X
Trace Model [VOUSETU XD Regizter
[FOUSETU__— % | Fogir |
Parent Mame:|WJRKS | Delet |
arent Mame:| PALEAY elete

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.

Initial State Viewed from Side Initial State Viewed from Front
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13. Execute the job and the tracing track attached to @@, I{‘ Il be displayed. This
| % we

Ided.

helps to see which positions on the Workplec

/A&X

As described above, changing the trace object and the parent with the Trace Configu-
ration dialog box can leave the moving track of the target point that can be easily read.
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12.4 Simulation of Multiple Robots

12.4 Simulation of Multiple Robots

This section describes how to simulate a cell when multiple robots are registered.

12.4.1 Simultaneous Playback of Multiple Robot Jobs

Procedure

The procedure is explained by taking two robots as an example.
1. Create a new cell and place the robots as shown below.

* Cell name : TWIN

* Robot model (cemmon in both) : HP6-A00

* The 1stirobot 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 [HP6-f =l located iin the "Robot"
toolbar to set the active robot to "HP6-A".

3. Clickon or select {Robot} - {Controller} - {Select Job} to create a new job “HP6-A".

SelectiHPE-A) x|
[C¥Proeram Files¥Matoman¥MoloSimEG¥Ge Is¥ TWINEHPG- A Ganicel
HP-# JBI CirlG: |R1 =] Import | Gopy. | ! | Delete | ESE
R
[Enter "HP6-A".
< 2 s i
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E 5]
12.4 Simulation%'r'}r

4. Clickon to display the Programming Pendant dialog box. Confirm that the title bar
of Programming Pendant dialog box shows “HP6-A.JBI”, then create any desired job.

+ HPS-A: Pendant |
JOB: HPE-A.JBI [R1]
Link. " Fast
FRecy " |END % Med
Tofl € Slow
Confirm that the title IL:, ¥ Syne
bar shows "HP6-A.JBI". ¥ Mpl
Ext O
| |

Move...| MOV =078

OLP |Paosition| Long |iClnse:

S- 4| »|5+ R- «||R+
L- +| L+ B- 4| +|B+
U- 4 vjU+ T- 4 #|T+

(o o

-
Del Add Mod %!

5. Create a job for "HP6-B".

Use the robot selection combo box [HP&-A ;,/-,‘ -,‘ =l located in the "Robot"
toolbar to set the active robot to "HP6-B".

6. Click on or select {Robot}#{Controller} - {Job Select} to create a job “HP6-B”.

Select{HPé-

E) i i x|
W | pa
. ¥iugra,m es¥MulUman¥MutuS\mEG¥CeIIs¥TWIN¥HF6-BI | I Garnce|
: ~| Import | G 1| Delet wor
) JBL Gl [R1 | Import | Gopy.. | '] Delete Kop
=\_
| Enter "HP6-B".
I3 |8 I i

7. Create any desired job for the robot "HP6-B" in the same manner as "HP6-A". If the

"Multiple Robot Display" mode is enable, click on to display the Programming
Pendant dialog box for the "HP6-B" robot.
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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 0f wfuftiple 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 il
JOB List :
RFobat List

.......

Cancel |
JobSelect... |

2. Select a robot to be simulated.
Click on the robot name to highlight it.

JOB Li @
) b‘%*

?HHPS—A ok |
.. Cancel |
Select a robot

o be S|mulated; 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.
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12.4 Simulation of Multiple Robots

12.4.3 Synchronization between Robots

When a series of operation is performed by multiple robots, the robot actions may be synchro-

nized.

Synchronization between robots is achieved by monitoring 1/0O signals. In the following exam-

ple, “HP6-B” is set to start moving once “HP6-A” finishes its operation.

The following shows the job flow charts.

HP6-A

Turns OT#(1) OFF.

A 4

Executes a job.

A4

Turns OT#(1) ON.

A 4

Waits until IN#(1) is turned ON.

A 4

Turns OT#(1) OFF.

Procedure

1. Click on tosdisplay the Programming Pendant dialog box. Select “HP6-A” in the

[Robot] combo box.

HP6-B

Turns OT#(1) OFF.

v

Waits until IN#(1) is turned ON.

A4

Executes a job.

v

Turns OF#(1) ON.

2. Double-click at “NOP” to display the JOB Edit dialog box.

+ HPG-#: Pendant

JOB:

HPE-A.JBI

MOV INOO0 Y.)=25.00
MOVL CON V=200.0

MOWL CO003WNZ00.0
END

o

Move...| MOWJ V=073

OLF |F'osition| Long I Elosel

X

[R1)
" Fast
& Med
= Slow
V' Sunc
IV Mpl

S- 4| v|5+ R- «|»|R+
L- «|*|L+ B- +|»|B+
U- o« vjls T- 4]+ T+

&
Dl Add Mod 7!

JOB Edit

MOF

Add Line I

Replace Line Cancel

Caution:Mo Syntax Checked
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12.4 Simulation 0f'niuttiple Robots

3. Enter “DOUT OT#(1) OFF” in the edit box of the JOB Edit dialog box. Click on the [Add
Line] button.

+ HPE-A: Pendant |
JOB: HPE-A.JBI [R1)

Link & [NOP € Fast

Rect!” & hed

Tool C [MOVI CO000WI=2500 ¢ glop
Liser | MOVL CODDT v=200.0

MOVLCO002v=2000 ¥ Spno
MOVLCO003V=2000 [ pqp
END

4

Ext O

L
KN I
Move...| MOV J=0.78
Select the [Add Line] aLP |F‘ositi0n| Latg Iml
radio button.

S- 4| »|5+ R- «|»|R+
ll L- | v[L+ B- «|+|B+
|DOUT COT#(13 OFF| U a] wjls T- 4] v T
Add Line Replace Line | Cancel |
e o Enter
Caution:Mo Syntax Checked Del Add Mod

X

4. Add the following three lines after the last instruction “MOVJ”.

DOUT OT#(1) ON i+ HPG-#: Pendant ]

WAIT IN#(1)=ON JDE;W_J (R1]

DOUT OT#(1) OFF ik [1iiaF " Fast
b DOUT OTH1) OFF {* hed

ToalC” [MOVJCODDDWI=25.00 ¢ gl

.Sn;e,r- MOWL CO0071 Y=200.0

=l MOWLCOO02Y=2000 B Spne
| [MOvL Conn3 =200 v Mol

DOUT OTH#{1] OM M Mo

e (WAL IO
N|EE
I I

Move... | MOW Y=0.78

OLF |F‘|:usition| Long I Elnsel

S- 4| v|S5+ RB- 4 »|R+
L- 4] +|L+ B- 4| +|B+

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

(S O &
Del Add Med

Enter
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12.4 Simulation of Multiple Robots

5. Select “HP6-B” in the [Robot] combo box to add the following two lines.

DOUT OT#(1) OFF + HPA-B: Pendant x|

WAIT IN#(1)=ON JOB: HPG-E.JEI (Fi1)
Link % [MOP " Fast
Fect( |DOUT OTH1] OFF & Med

WAIT IN[1]=0N
Tool € idv) Conoovi=z5.00  © Slow
User© |movy Cooot vi-500 [ Syne
[ =]|MovJ coonz va-25.00

MOV) CO00ZYJ=2500 ™ Mpl
END

D b
Maove...|MOY) %J=25.00
OLF IF'u:usitinnl Lohg

S- 4| |5+ R- o« #|R+
L- a|o|L+ B- «fs|B+
-] e|U+ T- af s T+

cococ Eriter /}é
Del  Add Mod ;_,

AV N4

A

6. Add the following line afterthe last instruction “MOVJ”.

DOUT.OT#(1)/ON i HPE-E: Pendant x|
JOB: HPEE.JBI (R

Link © [NOP " Fast

Rect(" |DOUT OTH{1) OFF (* Med

Taol € |WAIT IN#[1)=0N  Slaw

ser € |MOWJ CO004)=25.00
MOVL D001 v=2000 I Spnc
[ =l|mave cooozv-2000 % Mpl
MOWL £0003 V=200.0
£yt ~ |MOVL CO004 =200.0
MOWL C0005 =200.0

I | COUT OTH(1] 0N
EMD
« | B

Mowe...| MO =073

OLF |F'|:usiti|:|n| Laong I |:|I:ISEI

5- j_»|5+ R- j_>|Fl+
L «|¢ee B o] v]Bs
U- o rfus 1 o1

(S O
Del Add Mod

Enter
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12.4 Simulation™or1

;t|ple 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.

i Caninection
—Gonnection List

~ Terminal Info

| Selecm.

IOMAP Editor

F{obot Terminal
. HPS &
;J Cancel |

Specify here. |

~Cornect
Mti’on List———————————
4l ADD | Edit I DelEteI

\

T K

i~ Terminal Tnfo.

A1\

X,V TN

NN

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.

~Connection

~Connection List

IOMAP Editor

Terminal

H

Specify here. |
x|

Terminal

Te=

~IOMAP — Carinectio
—Gorgpion List—————————————————
Add | Edit | Delet:
E"HPG—A‘ — / ADD | Edit | Delete
[ a1 x
- Terminal Info.
Cancell

Specify here.
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12.4 Simulation of Multiple Robots

9. Add two connections in the sequencer as follows.

Specify here.

—lOMAP———— —Connection
- Connection List————————————————
Add | Edit | Delete — Gi tion Fditar

Delete |

Setting of Connection
Sequencer Output

= HPE-4

OKI

L INgm T2 .._’ {Robot Tput}
LLOTHOITI Sequencer Tnput Cancsl
E| HPE-E (Robot Output) §
TMER = [ 000 [zac] Exp. >>

— Terminal Info.

Specify here.

Setting of Connectiog

Sequencer Outpul
(Robot Input}

IHPG-B.IN#OW Ok I
Sequencer Input = Gancel
{Robot Output! HPE-AOT#01 —I
QK | Cancell TIMER = [ 000 [sec) Exp. >

—IOMAP —Connection

A
>

— Terminal Info.

/*\)X il

e v W

gﬁ%

10. Click on the [OK] button: %&‘f/é,

11. Reset the cel a\e){ecute the jobs. Enabling the "Multiple Robot Dialog" option allows
displaying a Monitor and a Programming Pendant for each robot. This may help

you to read the sequence more easily.

=Tk

bot  Device  Model Tool DisplayTool Settine  RemoteMopitor  Wiew Window Help ;|g|5|
JJJ o | oL [mlal»| slslalE si@E o JJJM—QJ@L» oo @l [ | B|e|=|@|=| J\
l—_IHP C JJ S]] aal gli)g| wifal 2|

i |
[FH] JOB: HREB.JEI R1]
& Fast It € Fost

-~ foe [PB0T oTHOFE
fett [Mow conoovacosop Ve ool [WAIT NG tied
s 0L 00001 -2000 ¢ Slow e sop O Slow
e P Sne UserC | OvL COOD1 V2000 97 gyne
- ¥ Mol

[ Ml

Move[MOv) vi=0.78
OLP |Pasiton| Long | Close

el I EE o I ™

Move . [MOVL 1/=200.00
OLF |Postion| Leng | Close |

el I BTt I [

ROl 0 R T I [ Yoo e R o] o] R

z ||z

Rz o[ +|Ras

Rz | +|Ras]

z ||z

Group No: [1 S 4 Group No: [

rlGHoT 0GHI! G401 0GHIT——
[ E o B S o 5 g || oTs0n
[~ N#2 || oT#mR I INg02 || oTHoz
I~ e || oTHo3 I IN#03 || T OTHO02
[ IN#D4 T oT#nd I in#04 |1 oTHos
" muos |1 oTaos # I IN#05 || OTH#0S
™ IN#0B || oT#6 ™ usgs || oraos
I~ IN#07 I oT#07 I~ inso? I~ ot#o7
I~ inegs || oTHo8 I IN#0s || T OTHo2
I~ Setall IN-Signal I~ Set all INSignal

™ Getall 0T Signal

Clear 1/0 Clase

I~ Setal OT-Signal

Clear 10 Close
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12.4 Simulation 0

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 ¢reate the dummy model.

Add Model Dialog EI

Mame |
|, File Mame Cancel
I el |

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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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._ox1 [ Model to begﬁé&ed
work %L
B
12.5.2 Exteral Servotrack @?&)%‘

If parameters are set as a robot w, %@sewotracks the MotoSim EG internally creates
a servotrack frame model unlge e of “robot name_ex1 (for the first servotrack)” once

the cell is opened.
If any model move \te r W|th the servotrack, register its parent model as an external ser-

votrack. >§{

world

Base (fixed part) model
—— HP6
External servotrack

base /

Table (movable part) model
— HP6_ex1 {

table Robot model

—— HP6_rm
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12.6 Simulation of Non-Robot Models

12.6 Simulation of Non-Robot Models

12.6.1 Simulation of Non-Robot Models

MotoSim EG can also perform operation simulation of models other than robot models by
using the following keywords in INFORM (robot language) comments. These simulations are
useful for handling, palletizing, etc.

For model names which are used in the following comments, models can be designated not
only by the usual model names but also by specifying variable values. The variable names to
be used as part of the model names are indicated in [ ] to distinguish them from the usual
model names.

Example) WORK_[1000] : If I000 is 1, it is recognized as "WORK_001".

€ Model Copy 1
Notation ‘MDL:DUP M1 M2

Meaning Copies (duplicates) the model M1 to create M2;

Note If MotoSim EG is closed without deleting the/copied model, the description
(information on arrangement, etc.yis 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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€ 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.

A PN DY

@ These simulationsare valid only in the playback mode.

[ _J
-\ ; >
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12.6 Simulation of Non-Robot Models

12.6.2 Translational Motion Setting for External Rotating Axis

The MotoSim EG allows you to set an external rotating axis of a robot so that the external
rotating axis moves in a translational motion like for a servo gun, etc.

The following procedure describes an example to set the external rotating axis as the cylinder
of a spot gun. (In this example, the setting for the spot gun cylinder is assumed to be com-
pleted.)

Refer to " 12.5.1 External Rotating Axis " for the external axis settings.

Procedure

1. Open a cell file with Notepad (or similar text editor) to define the robot settings in a
block of “CELL_INIT” command. The following shows an example.

Manipulator

{
TASK=LINER32.DLL ROBOT=ES165N LINK=6 FUNCA1=1.0 FUNCA2=100.0 FUNCB=0.0 MODEL=YASKAWA AXIS6NO=2

}

* TASK : LINER32.LL
* ROBOT : Name of the robot with external rotating axes
* LINK . Axis No. for the robot with external rotating axes (begins with 0.)

E.g. The LINK is “6” in the-casethat 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 y Speed reduction ratio (numerator) _ FUNCA1
Feedback PPR Speed reduction ratio (denominator) ~ FUNCA2

Ball screw pitch x

[For a rack & pinion driven axis]

L 1 Speed reduction ratio (numerator) _ FUNCA1
< Pinion diameter x Feedback PPR Speed reduction ratio (denominator) ~  FUNCA2

* 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, 1Y, 2:2)
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e
B
12.6 Simulation ofﬁﬁ’lﬁi

obot Models

2. Clickon or select {Tool} - {P.Pendant} - {P.Pendant Views} to display the Program-
ming Pendant dialog box. Select the [Ext (external axis)] radio button and check the
[Mpl (Manipulator)] check box.

+ ES165N-G1: Pendant x|
JOB: PIN_INJEI [R1+51)

JOF

MON) CO000 ECO000Y
TIMER T=0.75

M%) 0001 ECO00T YAl
MON) CO002 ECO002 YA
MOY) CO003 ECO003 Y-
MOv) CO004 ECO004 YA
<Y SWSPOTHMOY CO005 ECC
MOY.) CO00G ECO00G YA
SWSPOTMOY CO007 ECC

: O, COO08 ECO00E 4J: x
Spot...| || | }

Move...| MOV YI=0.78

OLP |Position| Long I Elosel

E1-<|>|E1+ E4 4| v|Ed+
E2- ‘l '|E2+ EG- «| »|EG+
[E3: 'l >|E3+ EG- «| v|EB+

g r— | Check the [Mpl]
o M check box.

Select the [Ext]
radio button.

(sl

=
Del Add Mod %!

<, kKA \NT
The spot gun cylinder always moves during the playback of a simulation. However, it does
@: not move when the robot is operated with the‘/Rrogramming Pendant dialog box if the [Mpl]
e check box is not checked. Make sure;to'check the [Mpl (manipulator)] check box to move
the cylinder.
NS T~

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

| kinking Jog Operation |

v

| 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 Coordiiatdon 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 [CtriG] combo box.
Then click on the [OK] button.

Select(LPG)

|G:¥Program Files¥Motoman¥ROTS Y324 el lz¥ De mo_xrc¥Sync¥st] 2% Pa Cancel I { N

[Dema JBL CtrlG: [R1+35181  »| Gopw. | ! | Delete | [NOF -
Mo C0000 WJ=5000 +M

alib.jbi MOV G000 WJ=5000 +h
TIMER T=050
ESTjbi SMOWL CO002 W=187.0 +M(

SMOWL CO003 W=1870 +h(
SMOWL CO004 W=1870 +M
SMOWL CO005 W=1870 +M(
SMOWL CO006 W=1870 +M(
SMOWL 0007 W=1870 +M(
SMONLCR00S W=1870 +M(
FS MQUL_ S0A09 Yw=1870 *ﬂi;l
il ,/&'-d _‘uh_l 4
WXy 7

»>~\ A T~

‘@: A control group of existing jobsicannot,be' modified. Create a new job.

[ J
1 AXN\N

12.7.4 Teaching

| MOVEInstruction

MOVE instructions are taught in the same way as ordinary teaching except that SMOVL and
SMOVC are added to the regular type of MOVE instructions that can be selected in the inter-
polation dialog box.

Control Group Display of MOVE Instructions
R1 MOVJ C0000 VJ=50.00
S1 MOVJ EC0000 VJ=50.00
R1+S1 MOVJ C000 VJ=50.0 +MOVJ EC000 VJ=50.0""
R1+51:51 MOVJ C000 VJ=50.0 +MOVJ EC000 VJ=50.0""
(means ST master.) s\ 1ovi c000 v=500.0 +MOVJ EC000°2
NONE Any MOVE instruction cannot be taught by a job.

*1  If MOVJ+MOVJ is used to set the speed for the robot and the station individually, dou-
ble-click the MOVE instruction to change the desired speed.
MOVJ C000 VJ=50.0 +MOVJ EC000 VJ=80.0
*2  The station speed for the SMOVL and SMOVC instructions cannot be specified.
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12.7 Station Coordination Function

12.7.5 Synchronized Jog Operation

A synchronized Jog operation is a motion where the robot (slave) is moved by following the
station (master) when the master is moved. This function is used to hold the relative position
of the robot with the station. However, if the slave side is moved, the master side does not
move.

Procedure

1. Display the Programming Pendant dialog box.
2. Check the [Sjog] check box then select the station to be linked with the robot.
3.Select the [Ext (external axis)] radio button to operate the external axis.
The robot starts moving in conjunction with the station.

* HPG-A00-HSF: Pendant |

JOB: DEMOL.JEI [R1+51:51)
Lirk «| 1" Fast
Reot{" [MOW) CODO0VI=25.0 | & Med

Taol MOV CO001 VI=25.0 +

Liser ¢ | SMOVL £O002 Y=250.0
SMOVL C0003 ¥=250.0

[1 =1 3wowt conas v-2500

SMOVL CO005 Y=250.0 Setting _of
Fut ( |SMOVLCOODE V<2500 | e the station
SMOVL CO007 Y=250.0 Eioa
! | SMOVLCO0DEY=250.0 [ ——=
MOV CO0094I=250 + = \/5T1 T
_[_‘ I »

Move...| MOV vJ=0.78 ~
OLP [Posiior| Eong [ Fiase
N

v HY;UFH
é;Q)ﬂ%" 4| v|B+

/,\/L Al rUe Tooa e T

CC

-
Del Add Mod M

T \/
Perform the following operations to automatically update the relative position of the master
= and the slave.
* Click on the MOVE instruction of a job.
* Move to the target position.
» Perform a JOG operation with any axis other than external axes.

12.7.6 Playback

Playback can be done in the same way as any standard procedure except that to make the
motion path easier to see, the motion path can be drawn on the station by using the trace con-
figuration function to specify the top axis of the station as the parent model.

Trace Configuration 5'
Trace Model: PG _top I Register I

Faremnt Name:lLlF‘E_exE I [elete |
Mumber of Paoints: IZEIEIEI

Caolor... |- Cancel |
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Ztion 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.

Item

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.

{ UPE: Position [pulsel EI

Frame: IE:-:temaI Az "'I

1[e515 il

afeatre =

2[14515 ﬂ
.

[ =
I

3[z4172 ﬂ
R

[~ Fix TCP

Set Fis TCP... |~ \Cofigura

—

5 im i;j
ter' - )Y

- YA
jguration |

) xﬂ(y@

>
A)
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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

Y

‘ Settings of conveyor characteristics ‘

L]

[CONVEYOR-NO1

EjiE T AR

Settings for conveyor

synchronization conditions

v

‘ Position of conveyor

A
S

-1

Shork ‘

Ec YOR=NO ﬁ%”
S

v

Creation of workpiece model and
position of workpiecée

Teaching

|

-

‘ Operation of conveyor

Y

Teaching of the conveyor
synchronization MOVE instruction

v

Editing of conveyor synchronization
START and END instructions

Plaxback

Playback of conveyor
synchronization job

v

Confirmation of path using pulse

record
v

Settings for spray model
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12.8 Conveyor Synchfbrifu ation Function

12.8.2 System Construction

This section describes how to construct an environment where a conveyor synchronization
job can be created after a new cell is created.

B  Registration of Robot

Register the robot according to the procedure described in " 7.1 Adding/Deleting a Robot ".
The robot to be registered must have the following option parameter settings (All.prm).

If these options are set properly, the painting function will operate correctly. (The PX series
parameters that are supplied with MotoSim EG are already set properly.)

It
em Set .
Value Function
FS100 | DX100 | NX100 XRC
FS20 FD20 FD20 FD20 1 Conveyor synchronization function option

S3D249 | S3D249 | S3D111 | S1D240 16 SL function selection

S3D257 | S3D257 | S3D115 | S1D244 1 Robot 1Sk selection

- S3D227 | S3D119 | S1D247 4 Robat1 application selection (painting)

~~ TN\ 7
When the robot’s location is changed;:\the user-frame’s position is also changed automati-
@ cally. Update the conveyor’s‘lgcation 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 onjthe [Pos] button to display the Position dialog box. Then, click on the [OK]
button and the user frame returns to its original position.
V

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 et

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 Gad Tree world il

Eile Edit Attribute

Add | Pos |[gee =] |0 = Clese |

=TT

H-§ PH2850-A0-H-2 :I
- % CONVEYOR-NOT
=% CONVEYOR-MOT rm

= s COMNYEYOR-MNOT _link1 Tfi

E|$ COMYEYOR-NOT _flange ’:: N
E|§ COMYEYOR-MOT top T

4| ANV v 4

Pozition COMNVEYOR=HO y EI
PAR Y
[mm] ' _\I Z(mm] R | oK
I E_I.EIEID_‘ $ D.DDD;I I ‘IDD.EIEID;I Eeree]
Rsldeal, T Fyldeg) Rz{deg]
Al 00— | 1m0 | o0 =
'\ r /” ;I ;I ;I
Sheq: I'ID vl Dperation:lghsdute vl — |
— Teacher Pick
Goto | [ Pose ’7|_ Enable Settings» |

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 Synch bri ion Function

B Creation of Workpiece Model and Position of Workpiece

Place a workpiece on the conveyor

Procedure
1. Create a workpiece model with “conveyor name_TCP” as the parent.

i Cad Tree COMVEYOR-MNOT top X
Eile Edit Attribute

Add | Pos |[Ses =] v [fioo =] Clese |
= L, world -~
-G PHIBE0-AD-H-2

£ % CONVEYOR-NOT
- CONVEYOR-MNO1rm
=% CONVEYOR-NOT_link1
=% CONVEYOR-NO1 flangs
=8 S CONVEYOR-NOT tcp
4| v

Q S

2. Place the workpiece on the side opposite to t '4@3%7 along the line as shown in the
following figure. The mark V indicates thi on in which the conveyor advances.
When this line passes the conveyor! T sition (or if SYSTART instruction speci-

fies STP, when this line pass e@ition specified by the STP), synchronization of
the conveyor starts. (3%%{

LI
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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
oy Mo I1

Fozitiontmm] I EDUD-DE

[+ Corveyor Power On
[T Robot Moving with Corvesar

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.
N\ DN\

The “Position(mm)” of the “Conveyor Operation Panel” dialog box shows the conveyor’s
@: position where'the LS offset value, which is set to each robot is reflected. Therefore, if

g the currentrebot is changed, the settings in the “Position(mm)” combo box may also be
changed, although the conveyor on the display does not move.

Operating a Multi-Axis Conveyor

1. Select a conveyor from the combo box J | CONVEYOR-NOT1 - BT
located in the upper left of the window.

2. Move the conveyor with the position data panel, and adjust the workpiece position so
that the robot can be easily taught.

Frame; IBase 'l
»[-1000.000 jl R [0.000 i’
|

v[o.000 ﬂﬂle.DDD i’
I I

z[o.000 iIHZID.DDD :I
I

I~ Fix TCP Step|1D -]

SetFik TCP._ || Configuration |
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12.8 Conveyor Synch'r'ﬁf‘fr aton Function

Teaching of Conveyor Synchronization MOVE Instruction
(SYMOVJ, SYMOL, SYMOVC)

Procedure

Select a robot from the robot selection combo box

J |PX2850 = BIZ|E] ocated in the upper left of the window.

Display the Job Panel or Programming Pendant dialog box.

Click on the [Move...] button to display the Interpolation dialog box. Select the synchro-
nization MOVE instruction (SYMOVJ, SYMOVL, or SYMOVC) and the number of the
conveyor to be synchronized.

Interporation X

[svmovy =] jB000] x| |Mare =]

v 1 =] vl x| T Allow Modif.
Gancel, [\ 0K

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 BCOQ02'VJ=80.00 CV#(1) CTP=-500.000

(CTP is the conveyor<position at teaching (mm).)

Check the[Sync] eheck box and move the cursor to each step, and the position of con-
veyor tobe synchronized also moves to the registered position. To teach the job while
frequently changing the conveyor position, it is recommended to clear the [Sync] check
box.

Editing of Conveyor Synchronization START and END Instructions

Move the cursor to the position where synchronization starts, and click on the [JOB
Editor] button on the tool bar.

| slsl gl@e|el9l=)al)
[105 Eator] /"
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12.8 Conveyor Synchronization Function

2. The Job Editor starts.

B JEDIT - [TEST.JEI -0
File Edit Miew Mode Window Help Blzleg

DEHE & 2R|E 2

Information

TEST S000 R TOOL#*
oooli =
0001 MOVJ ¥J=100.00
0002 MOVJ ¥J=100.00
0003 MOVJ ¥J=100.00
0004 SYSTART CV(1) STP=0.000
0005 SYMOVL Y=1200 CV#(1) CTP=500.000
0006 SPYON
0007 SYMOVL ¥=2400 CY4(1) CTP=500.000
0008 SYMOVL Y=2400 CV#(1) CTP=500.000
0009 SYMOVL Y=2400 CV4(1) CTP=500.000
1
1
1

0070 SYMOVL V=2400 CV4(T) CTP=500.000
0077 SYMOVL ¥=2400 Cv#(7) CTP=500.000
0012 SYMOVL V=2400 Cv#(1) CTP=500.000 B

|2801 Bute |1DS Lines |9'." Stepz t
Ready 1 a' Z

3. Move the cursor to the position where synchronization starts. Double-click a line num-
ber to display the Select Inst dialog box te"add instructions. Then select SENSOR
instruction group and add an SYSTART-instruction.

IN/QUT [
CONTROL AR
DEVICE
MOTION
ARITH

~~—

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.

« If the Job Editor is not installed, this function cannot be used. If so, use MotoSim EG to
2 add START/END instructions.
e « 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.

23 ER Jasa .
TIEHE B 20/ N67QQ: 2823408167 258/297



|
12.8 Conveyor Synchroriiz

aton 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 Cyele Time=200304) |
Fiabot | Play Time (3|  Move Time (s} | Robat JOB | Gontraller | g oE T
[LF¥S an.030 20000 i ]
COMNVYEYOR-. a0.030 0000 COMVEYORJBI  ¥RG
PH2850-AD-X 86470 77952 TEST.JEI HRG 7/ Show sfter Play
P28R0-A0-.. 36.470 78008 TEST.JBI HRGC

arm Up time... |

iz

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;th€ 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.

| elel =@ s

[ 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

12.9 Handling

As a handling example, a robot grips three boxes from the floor one by one using the tool, and
pile them up in a different location. One of the important operation of this procedure is to
change the model parent.

Procedure

1. Create a new cell to place a robot as shown below.

* Cell name : Hand “smp

» Parameter “HP6-A00

* Robot name i HP6-A00

* Robot model file : HP6-A00.mdl

2. Mount a tool on therobot.
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 S

Hand.mdl
Select the parent model?
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1Z.9 Handling

2) The Select Object dialog box appears. Select “HP6-A00_flange”, then click on
the [OK] button.

i Select Object x|
Togele tree | | Ok | Cancel |
(=~ HPE-400_linkfi -
=- HPG-&00_LES DU kY
L. HPG-A00_LKG
! .
----- HAMD
----- HPG-400_top
.. Teacher
. ymar |dframe
- FLOOR,

3) Click on the [Yes] button when the MotoSimEG dialog box appears.
@ Hand.mdl : %

Copy

B

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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12.9 Handling

« Parts data:
CYLINDER

CYLINDER

BOX

BOX

BOX

BOX

Upper Dia. Lower Dia. Height
60 60 30
X (mm) Y (mm) Z (mm)
0 0 0
Rx (degree) | Ry (degree) | Rz (degree)
0 0 0
Upper Dia. Lower Dia. Height
80 80 30
X (mm) Y (mm) Z (mm)
0 0 30
Rx (degree) | Ry (degree) | Rz (degree)
0 0 0
Upper Dia. Lower Dia. Héight
100 100 20
X (mm) Y (mm) Z (mm)
0 0 64
Rx (degree)Z{"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 Gad Tree world -

Eile Edit Attribute
= o

add | Pos |[ses

Close

2§ UPE-A00

- UPG-AD0rm
- UPE-A00 link1

=l

work1: BOX

work2: BOX

work3: BOX

work1: AXIS6

T E B NE7QQ : 2823408167

7) Add a BOX model to each workpiece. Setting AXIS6 may also be helpful.

Width Length Height
160 170 200
X (mm) Y (mm) Z (mm)
300 900 100
Rx (degre€) |\ Ry (degree) | Rz (degree)
0 0 0
Width Length Height
160 170 200
X (mm) Y (mm) Z (mm)
0 900 100
Rx (degree) | Ry (degree) | Rz (degree)
0 0 0
Width Length Height
160 170 200
X (mm) Y (mm) Z (mm)
-300 900 100
Rx (degree) | Ry (degree) | Rz (degree)
0 0 0
X (mm) Y (mm) Z (mm)
300 900 200
Rx (degree) | Ry (degree) | Rz (degree)
180 0 90
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work2: AXIS6
X (mm) Y (mm) Z (mm)
0 900 200
Rx (degree) | Ry (degree) | Rz (degree)
180 0 90
work3: AXIS6
X (mm) Y (mm) Z (mm)
-300 900 200
Rx (degree) | Ry (degree) | Rz (degree)
180 0 90
8) Set the tool data as follows.
Tool Editar x|

— Current Tool

No[Too0 7| step:fi0 =] | s
=l | Cancel |
% oo = Refooo :
vomo < mpfomn ppl [§
Z [raom = HZWQ‘\ J)_X%E’ |e|
are »x
A A\

9) Prepare a stand where workpieces are to be piled up. Add "DAI" model with

"world" as parent, -Alsoset an AXISG6 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

‘ ? f”) ’w
Q' 1\.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*iand "workpiece dropping" three
times with the OLP panel using AXIS6 as the target point.

« Xy <)
@: Do not set the actual workpiece grippingroperation, but only register each step to pile up
4 the workpieces (settings of operating).
XONL N/

13) Move the actual/workpiece model by adding instructions”? that makes the tool
seemsito 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 rtobot 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”.

Double-click the step at position
where "work1" is gripped.

I j' MOV C0004I=100.00 | i3 pypy
MOY) CO005.=93.00
MOY) CO006YJ=33.00
MOM) CO007 '1=100.00
! | MOY) CO008YJ=33.00
MON) CO009)=93.00 =
R E

4

Move...| MOV %J=100.00
OLP |F'ositi0n| Long I Elosel

S- 4| +|S+ R-
L- «|»|L+ B-
-« +U+ T-

1| v|R+
4| v B+

A H| T+

Enter

(S G &
Del  Add Mod
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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

|'r'-'1I::IL:r'.-1O‘-.-r WORKT hand

|  addline |  Replace Line

Cancel

Ciaution:Mo Syntax Checked

Double-click the step where the job “WORK1” is put on “DAI” in the Programming
Pendant dialog box, then enter the code as shown below. This code changes the
parent of “WORK1” to “DAI”.

JOB Edit

|'r---1|:ilL:I‘-.-1O‘-.-r WORKT DAL

XA VY

[ Addline | Replaceline | Cancel

=]

Caution:Mo Syntax Checked 1><X\/L'
g5

16) Add description: “MDL:MOV, WORK?7?7?” after each step of “workpiece gripping”
and “workpiece putting”for the other two workpieces in the same manner as the
first one. Follow the same procedures as 14) and 15).

NOP

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 V=93.0
MOVJ C0014 VJ=100.00

T E B NE7QQ : 2823408167

266/297



1\.9 Handling

MOVJ C0015 VJ=50.00
MOVL C0016 V=93.0
'MDL:MOV work3 hand
MOVL C0017 V=93.0
MOVJ C0018 VJ=100.00
MOVL C0019 V=93.0
'MDL:MOV work3 DAI
MOVL C0020 V=93.0
MOVJ C0021 VJ=100.00
END

17) If this job is executed, the operation completes with the workpiece-model parent
being changed to “DAI”, which will not be displayed properly when the job is per-
formed again. To avoid this, create “init.jbi” for initialization and add the process-
ing to return the parent of each workpiece model to “world” and call this job from
the main display “hand.jbi”.

“init.jbi”
NOP
'MDL:MOV work1 world
'MDL:AXIS6 work1=0,0,0,0,0,0
'MDL:MOV work2 world
'MDL:AXIS6 work2=0,0,0,0,0,0
'MDL:MOV work3 world
'MDL:AXIS6 work3=0,0,0,0,0,0
END
Absolute positionfrom the parent is the position displayed by clicking the [Pos]
button|inthe 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

i

B:

12.10 Data Format

This section describes the formats of model data files and cell data files.

B Model File (*.mdl)

There are eight parts available for MotoSim EG as described later in " Each Part Format " of

this section.

Data unit system is in millimeters (mm) and real numbers are available. Use decimal point as

required.

Model Color Settings

The color of each model can be set by using the basic color code function or using RGB.
The following describe each setting.

* RGB

RGB is created with the format RGB (0, 0, 0).
Each color proportion can be set by a number from 0 to 255.

* Basic Color Code (QB Color) Function

RGB (0, 0, 0)
\ \7 Setslthe proportion of blue.
Sets the proportion of green.

<E.g.>

RGB(255,255,255)

RGB(255,0,0)
RGB(0,255,0)
RGB(0,0,255)
RGB(0,0,0)

Sets the proportion of red.

Color: White
Color: Red
Color: Green
Color: Blue
Color: Black

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, 0
0.000,0.000,0.000,0.000,0.000,0.000 X, Y, Z,Rx, Ry, Rz

}
}

* BOX2 (color, num): Box form model
Described with data of width, length, height, X, Y, Z, Rx, Ry and Rz.
<Sample>
BLOCK
{
BOX2(RGB(255,0,0),2) Description
{
100.000,100.000,100.000,0.000,0.000,0.000-~ XWidth, length, height, 0, 0, 0
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

}
}
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* 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

{
CONE2(RGB(255,0,0),2)

{
200.000,100.000,16.000,0.000,0.000,0.000

0.000,0.000,0.000,0.000,0.000,0.000

}
}

* SPHERE(color,num): Spherical model

Description

Bottom dia., height, No. of divided faces,
0,0,0
X, Y, Z, Rx, Ry, Rz

Described with data of diameter, number of divided faces, X, Y and Z.

<Sample>
BLOCK
{
SPHERE(RGB(255,0,0),2)
{
100.000,30.000,0,0,0,0
0.000,0.000,0.000,0,0,0
}
}

* PIPEZ2 (color, num)=Pipe form model

Description

Diameter, No.of devided face, 0, 0, 0, 0
X, Y, Z,0,0,0

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)

{
100.000,100.000,100.000,10.000,100.000,16.
000

0.000,0.000,0.000,0.000,0.000,0.000

}
}
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* AXISG6 (color, num): Model having information only of position and posture

Described with data of X, Y, Z, Rx, Ry and Rz.

“‘num” sets the number of target points.
<Sample>
BLOCK
{
AXIS6(RGB(255,0,0),3)
{
0.000,0.000,0.000,0.000,0.000,0.000
100.000,0.000,0.000,0.000,0.000,0.000
200.000,0.000,0.000,0.000,0.000,0.000

}
}

* LINE(color,num): Continuous line model
Described with data of X, Y and Z.
"num" sets the number of points.
<Sample>

BLOCK

{

LINE(RGB(255,0,0),3)

{

0.000,0.000,0.000
100.000,200.000,300.000
500.000,235.000,11+.000

}
}

* LINE2(color,num): Segmented line model
Described with data of X, Y and Z.
"num" sets the number of points.
<Sample>

BLOCK

{

LINE2(RGB(255,0,0),4)

{
253.000,353.000,686.000
89.000,254.000,79.000
413.000,3.000,99.000
917.000,524.000,-48.000

}
}

Description

Point1 (X, Y, Z, Rx, Ry, Rz)
Point2 (X, Y, Z, Rx, Ry, Rz)
Point3 (X, Y, Z, Rx, Ry, Rz)

Description

Point1 (X, Y, 2)
Point2 (X, Y, Z)
Point3 (X, Y, 2)

Description

Segment 1 Start (X, Y, Z)
Segment 1 End (X, Y, Z)
Segment 2 Start (X, Y, Z)
Segment 2 End (X, Y, Z)
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* CUBE (color, num): Polygonal cube model
Data of polygonal cube are described with data of bottom and height.
A rectangular parallelepiped is composed of four points and one height, therefore, num is
5 in this case.

<Sample>
BLOCK
{
CUBE(RGB(255,0,0),5) Description
{
0.000,0.000,0.000 Start point1 (X, Y, Z)(= End point 4)
100.000,0.000,0.000 End point1 (X, Y, Z)(= Start point 2)
100.000,100.000,0.000 End point2 (X, Y, Z)(= Start point 3)
0.000,100.000,0.000 End point3 (X, Y, Z)(= Start point 4)
0.000,0.000,100.000 Offset value (X, Y, Z)
}
}

* FLOOR (color, num): Floor form model
Describes a plane meshed data string.
Described with data of number of divided faces (vertical-and 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 point1 (X, Y, Z)
1500.000,3000.000,0.000 Floor end point2 (X, Y, Z)
}
}
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* FACE (color, num): Face model
Describes a face with the frame data of X, Y, and Z of each point.
In this case the face model is composed of three points on the face and the data for X, Y,
Z, Rx, Ry and Rx, num is 4.

<Sample>

BLOCK

{

FACE(RGB(255,128,0),4) Description

{

0.000,0.000,0.000,0.000,0.000,0.000 X, Y,Z,Rx, Ry, Rz
Face is created with the following three
points.

200.000,300.000,300.000,3,0,0 Point1 (X, Y, 2)

-200.000,300.000,300.000,0,0,0 Point2 (X, Y, Z)

-200.000,300.000,-300.000,0,0,0 Point3 (X, Y, Z)

}
}
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[ Cell File

When constructing a cell, a cell file is created. The following describe an example of a cell file.
CELL_INIT

{

VERSION=1,0,0,0
ROBOT(0)

{
PATH=%CELPATH%\HP6-AQ0;
NAME=HP6-A00;
JOBNAME=DEFAULT.JBI;
TOOL=0;

CPULSE=0,0,0,0,0,0;
EPULSE=0,0,0,0,0,0AG
TCPFRAMEA4=1;
FLANGEFRAME4=0;
SAKIYOMIDELAY=0.000;
DRIVER=SEQDRY;
DRIVER=MODELDRYV;
DRIVER=MOV;,
DRIVER=TRACE(PARENT=world)(POINTS=1000);
DRIVER=HADRYV;
DRIVER=RRS;
DRIVER=REPORTDRY;

}

STAGE

{
}

NSIMVIEW
{
BACKCOLORTOP=RGB(128,255,255);
BACKCOLORBOTTOM=R@GB{(2565,255,255);
CAMERAPOSITION=8,167229,8.167229,2.792158;
CAMERATARGE T+0.000000,0.000000,0.045000;
CAMERAUPVYECTOR=-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;
ORGAXI86=5000,0,0,-90,0,90;
DIRNO=1;
BACKCOLOR=RGB(255,255,128);
}

{

VSCALE=0.15;
ASPECT=0.721925;
PANORAMA=0;
AXIS6=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;2565,128);

}

{

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;
AXI1S$6=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;
AXIS6=0,0,0,0,0,0;

{
NAME=HP6-A00;
PARENT=world;

FILENAME=%CELPATH%\HP6-A00\HP6-A00-MDL.mdl;

COLOR=RGB(0,0,255);
HIDESEE=1;
OPACITY=1.00;
SCALE=1.000000;
AXIS6=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) & 5 5.

* 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-A00;
Describes the name of the ROBOT.

+ JOBNAME=DEFAULT.JBI;
Describes the job name to which the ROBOT of the cell refers.

* TOOL=0;
Describes the tool number to which the ROBOT of the cell refers.

* CPULSE=-0,0,0,0,0,0;
Describes the current value pulses of internal six axes to whichyare referred by the
ROBOT of the cell.

« EPULSE=0,0,0,0,0,0;
Describes the current value pulses of externalisix axes to which are referred by the
ROBOT of the cell.

* TCPFRAME4=1;
Describes that TCP (tool centerpoint) 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 I/O simulation.

3) NSIMVIEW Command
The NSIMVIEW command describes data related to drawing.

4) RTSVIEW Command
The RTSVIEW command describes data related to drawing.

5) UNIT Command

The UNIT command describes data related to drawing.
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6) MODEL_INIT Command

The MODEL_INIT command describes data concerning models.

* MODEL
Describes a MODEL.

* NAME=HP6-A00;

Describes the name of the MODEL.

* PARENT=world;

Describes the PARENT model of the MODEL.

* FILENAME=%CELPATH%\HP6-A00\HP6-A00-MDL.mdl;
Describes the directory path and MODEL file name to which the MODEL refers.
If no MODEL file exists, "dummy" is described.

+ COLOR=RGB(0,0,255);

Describes the color of the MODEL.

* HIDESEE=1,

Describes the display bit of the MODEL.

* OPACITY=1.00;

Describes the opacity of the MODEL.

* SCALE=1.000000;

Describes the scale factor of the MODEL.

» AXIS6=0,0,450,0,0,0;

Describes the relative coordinates to the 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

Validation of the robot running process with MotoSim EG by acquiring the robot current posi-
tion from the real machine (only FS100, DX100, NX100 controller).

D B HED R 019U A Ziai
| SIEE| 2l|®] [ @lele| ol o =l ololwls|«|
— o — = 2T = -

Controller with
Ethernet Server

Requirements to use the Remote Monitor Function with MotoSim EG.

* MOTOCOM32 (Hardware Lock Key)
The hardware lock key is necessary.to’éxecute 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 MOTOCOM32, 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 MotoSimEG, build a cell identical to the real system.

(Use the same data file as the real controller (ALL.PRM, TOOL.CND...)

2. Connect the computer to the controller with a LAN cable. For connection procedure,
please refer to the robot controller “Options Instructions For Data Transmission Func-
tion".

3. Open the "RemoteMonitor.ini" file located in the MotoSim EG folder (default: \Program-
Files\MOTOMAN\MotoSimEG\).

4. 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 Remoté'u'éuoﬁftor Function

/INX NS3.30 or more for EServer
//IMOTOCOM FILEVERSION:4.30 DATE:2006/01/27
NEWSIMULATOR ;

{
ControllerNumber =1 ;
Controller(0) ;
{
Info="TEST" ; //IComment Information
R1=6;
B1=0;
S1=0;
Timer =150 ; /Ims
ConnectType = 2 ; //0:Com 1:Ether 2:Eserver
ComSettings = 1,9600,2,8,0 ;
[/l Port,Baudrate,Parity,DatalLen,StopBit
IpAddress = 192.168.255.1 ;
EserverMode =1 ; /[1:Normal |- +:KeepAlive
Y
}

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 O (1st controller).
Note: This value shouldn't be modified.

¢ Info="TEST"
Comment string to identify the controller information.
Note: Does not affect the Remote Monitor operation.

* R1=6
Defines the number of axis used by robot 1.
Values for R2, R3, R4 can also be set. (The default value is 0 axis)
Note: Refer to the "Robot and External Axis Handling"

*B1=0
Defines the number of base axis used by robot 1.
Values for B2, B3, B4 can also be set. (The default value is 0 axis)
Note: Refer to the "Robot and External Axis Handling"

. $1=0
>3 EI3 £, .
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12.11 Remote Monitor Function

Defines the number of station axis used by robot 1.
Values for S2, S3, S4 can also be set. (The default value is 0 axis)
Note: Refer to the "Robot and External Axis Handling"

* Timer=150
Defines acquisition interval (units: milliseconds) of the position values.
Note: If a small value then 150 is set, the interval is insufficient to acquire position values.
If this value is increased the refresh time in MotoSIimEG 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.)

B1 B2 B3 B4

R1< R2< R3< R4<

S1 S2 S3 S4

» Robot axis (Rx) should be set to 6 axis.
* The total external axis number (Bx+Sx) cannot exceed 6 axis.
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12.11 Remoté widnitor 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 Maonitoring

Connecting. ..

Connection Type: IEthernetS Erver

P Address: |1 92 162,882

[hzoonnect

oadl v o W
While the remote monitor is connected, please-do not turn off the controller.

@ While the remote monitor is connected, €xceptifor 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.

c e LTIKN\?
2. Disconnection fram the eontroller
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.

MatoSimEG
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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: IEthernetS ErveEr

IP Address: |1 92.162.82.2

[hzconnect

K

After the several seconds, the "Connection Failure!" message will display and the Remote

Monitor Link is not made.
XIR TN/

@: While the "Connecting.~." message is displayed, MotoSim EG operation cannot be pro-
cess. Please be:careful to-set the proper IP address.
L J

N/~ A/
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“Tz12 Fix TCP

12.12Fix TCP

The Fix TCP function allows fixing (or attaching) the robot TCP position relative to another
model in the cell. If the robot base or the attached model is moved, the robot changes posi-
tion so that it TCP remains in the same position relative to the specified model.

The Fix TCP function is enabled by the robot Position panel. Check the "Fix TCP" check box
to enable the function. The default model to which the TCP is attached is the world. To
change the model, press the "Set Fix TCP..." button to display the "Select Model" dialog.

This function is useful to determine the layout of a cell. For example the robot TCP can be
attached to a work piece. As the robot base or work piece are moved around during the lay-
out procedure, the robot automatically adjust itself to keep its TCP in the same position on the
work piece. It then becomes obvious if the work piece become out of reach, because robot

will no longer maintain its position on the work piece. /\
O

ﬁwmmmmmmmmnmm i

DI o 4 | talo] ] n] ] s8R Wiz ﬂ, i dlaiels e &l Blale
[WFe =1 L3lE|| nﬂnlnjul n-l Pl

rj:lmo:i[
uwj
= 3
Tlld-
Go
| 7% Foution (el
Frame [Eaze
b T
YIW:I: nylw:l:
o
I FxTCP | o [
s-mmr__” toe |
For Hek, press F1

Its can also be used when teaching a robot with external axis. After the tool has been set in
position, if the robot external axis need to be changed, with the Fix TCP function enabled the
robot tool will remains in position. This avoids having to adjust the robot tool after moving the
external axis.

= The function is automatically disabled if the Position panel is closed or if a job is played
back. The Fix TCP section is not available when the Frame is set to "Work Angle".
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13.1 List of Instructions Supported by MotoSim EG (FS100, DX100, NX100, XRC, MRC, MRCAT

13 Appendix

13.1 List of Instructions Supported by MotoSim EG
(FS100, DX100, NX100, XRC, MRC, MRC 1I)

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 O SuB O

NWAIT O MUL O

WAIT O DIV O

Control NOP O INC O
‘(Comment) O DEC O

*(Label) O AND O

JUMP @) OR O

CALL O NOT O

RET O XOR O

TIMER O SQRT O

IF O SIN O

CWAIT O COsS O

Move MOVJ 1 @) ATAN @)
MOVL O SET O

MOVC O SETE o

IMOV L GETE O

EIMOVL L CLEAR O

EIMOVC o CNVRT O

REFP O GETS O

SPEED O Shift SFTON o

SFTOF [

*1  "MOVJ" instruction cannot be used by some robot models.
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Instruction Description

DOUT DOUT OT#(1) ON
L Numeric value

OoT#
OG#

DIN DIN B00O IN#(1)

NWAIT NWAIT

WAIT WAIT IN#(1)=ON T=0.5
1 Numeric value
Numeric value

IN#
IG#

NOP NOP

‘(Comment) | ‘(Comment)

*(Label) *(Label)
JUMP JUMP JOB:MRC IF IN#(1)=ON
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
g Numeric value
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13.1 List of Instructions Supported by MotoSim EG (FS100, DX100, NX100, XRC, MRC, uJ

Instruction Description
IF IF IN#(1)=ON
[ oN/oFF
Byte variable —=B000
= L. 000
Numeric value Array cannot be specified
IF IG#(1)=B000
L. Byte variable —B000
Constant [ 000
<> Array cannot be specified
Numeric value
IF B0O00=100
1 Byte variable — B000
Integer variable — 1000
Double precision variable — D000
Real variable —= R000
Constant —L 000 3
- 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 L=4

VE] MOVL, MOVC

\%
L~ C***

*1  "MOVJ" instruction cannot be used by some robot models.
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Instruction Description
REFP REFP 1 C000 PL=1
——=PL=0
cx PL=1
PL=2
PL=3
PL=4
SPEED SPEED VJ=50.00 V=138 VR=138.0 VE=50.00
L L. Ignored
Numeric value
VJ
VR
VE
\%
ADD ADD B000 0
SUB SUB B000 0
L Byte variable —=-B000
Integer variable — 11000
Double precision variable /— D000
Real variable —= R000
Constant [ 000 B
Array cannot be specified
— Byte variable —=  B000[
Integer variable —= 10000]
Double precision variable —= D000L[
Real variable — RO000[]
Robot position variable —= PO000[
Base axis variable —= BP000[
Station axis variable — EX000
~ L. 000

Array cannot be specified
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13.1 List of Instructions Supported by MotoSim EG (FS100, DX100, NX100, XRC, MRC, i

Instruction Description
MUL MUL D000 D000
DIV DIV D000 D000
L Byte variable — B000
Integer variable —= 1000
Double precision variable — D000
Real variable —> R000
Constant 1 000 N
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 1 000
Array-Cannot-be specified
Numeric value
Robot position variable =R 000(]
Base axis variable —=BP000!
Station axis variable —= EX000
~ [ 000
Array cannot be specified
INC INC B000
DEC DEC B00O
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 0
SIN SIN B000 0
CcOS COS B000 O
ATAN ATAN B000 0
L= Variable - B000
Constant ~[_ 000
Array cannot be specified
B***
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13.1 List of Instructions Supported by MotoSim EG (FS100, DX100, NX100, XQC‘L"

0

LC,MRCID

Instruction Description

GETE DIV D000 P00O0 (1)
L Numeric value

Robot position variable — P000(]

Base axis variable — BP000!
Station axis variable — EX000
D*** I 000

Array cannot be specified

CLEAR CLEAR B000 0
L. Constant
Byte variable — B000
Integral variable — 1000
Double precision variable — D000
. 000
Array cannot\be specified
CNVRT CNVRT PX000 PX000
L Extended positionvariable — PX000
Extended peosition local variable — LPX000
=000
Extended position variable — PX000
Extended position local variable — LPX000
L 000
GETS GETS PX000 $PX001
L Extended position status variable
—$PX000
000

Extended position variable — PX000
. 000

Array cannot be specified

Array cannot be specified
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

13.2 List of Manipulator Models and Offset Values
Supported by MotoSim EG

m FS100
Model Name (Molzglblgrlgﬁaeme) Offset Value (mm) Remarks
MPP3 MPP0003-A00 0 Added at Ver3.60
m DX100
Model Name (Molzglljlg;tlg);\?:me) Offset Value (mm) Remarks
ES165D ES0165D-A00 650 Added at'Ver3.02
ES165RD ES165RD-A00 450 Added at Ver3.40
ES200D ES0200D-A00 650 Added at Ver3.02
ES280D-230 ES0280D-A10 650 Added at Ver3.50
HP20D HP0020D-A00 505 Added at Ver3.02
HP20RD HP020RDB-AQ0 305 Added at Ver3.50
MA1400 MAO01400-A00 450 Added at Ver3.01
MA1800 MAO01800-A00 555 Added at Ver3.30
MA1900 MAO01900-A00 505 Added at Ver3.02
MH5 MHO00005-C00 330 Added at Ver3.44
MH5 MHO00005-E00 330 Added at Ver3.51
MH5 MHO00005-E10 330 Added at Ver3.51
MH5L MHO0005L-C00 330 Added at Ver3.44
MH6 MHO00006-A00 450 Added at Ver3.01
MH6-10 MHO00006-A30 450 Added at Ver3.44
MH6S MHO0006S-A00 450 Added at Ver3.30
MH50 MHO00050-A00 540 Added at Ver3.02
MH50-20 MH00050-A10 540 Added at Ver3.30
MH50-35 MHO00050-A20 540 Added at Ver3.44
MH80 MHO00080-A00 540 Added at Ver3.51
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13.2 List of Manipulator Models and Offset Values Supportgb‘%'

éotoSim EG

MH165 MHO00165-A00 650 Added at Ver3.51
MH165 MHO00165-B00 650 Added at Ver3.51
MH215 MHO00215-A00 650 Added at Ver3.50
MH250 MHO00250-A00 650 Added at Ver3.60
MH250 MHO00250-B00 650 Added at Ver3.60
MPK2 MPKO0002-A00 500 Added at Ver3.41
MPK2 MPK0002-B01 420 Added at Ver3.51
MPL80 MPLO0080-A00 540 Added at Ver3.44
MPL100 MPL0100-A00 880 Added at Ver3.40
MPL160 MPL0160-A00 880 Added at Ver3.10
MPL300 MPL0300-A00 880 Added at Ver3.40
MPL500 MPL0500-A00 880 Added at Ver3.50
MPL800 MPL0800-A00 880 Added at Ver3.40
MS80 MS00080-A00 540 Added at Ver3.01
MS80W MSO0080W-A00 540 Added at Ver3.60
MS80W MS0080W-B0B0O 540 Added at Ver3.60
MS120 MSQ00120-A00 680 Added at Ver3.51
SIA10D SIA010D-A00 360 Added at Ver3.10
SIA20D SIA020D-A00 410 Added at Ver3.10
SIA50D SIA050D-A00 540 Added at Ver3.02
UP120ED-165 UP120ED-A10 525 Added at Ver3.50
UP350D UP0350D-A00 900 Added at Ver3.20
UP350D-600 UP0350D-B30 900 Added at Ver3.51
VA1400 VA01400-A00 450 Added at Ver3.00
VS50 VS00050-A00 540 Added at Ver3.02
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B NX100
Model Name (Moljglblgitlg\ﬁ):me) Offset Value (mm) Remarks

DX1350N DX1350N-AQ00 480 Added at Ver1.30
EA1400N EA1400N-A00 450

EA1400N EA1400N-A10 450

Ceiling Mounted Type

EA1800N EA1800N-A00 555 Added at Ver2.60
EA1900N EA1900N-A00 505

EA1900N EA1900N-A10 505 Added at Ver2.50
Ceiling Mounted Type

ECH2401D-4700 ECH50D-D00 716 Added at Ver3.30
ECH2501D-4700 ECH80D-D00 716 Addedat\Ver3.20
ECR3J ECR3J-A00 290 Added at Ver3.40
ECR200 ECR200-A00 735 Added at Ver2.50
ECR400R-200 ECR400R-A10 1005 Added at Ver3.40
ECR400R-400 ECR400R-B00 1005 Added at Ver3.40
ECS600N ECS600N-AQ1 730 Added at Ver3.50
EH80 EH80-A00 540 Added at Ver2.10
EH130 EH130-A00 650 Added at Ver2.30
EH130 EH130-A20 650 Added at Ver2.30
EH200 EH200-A00 730 Added at Ver2.50
EH200-150 EH200-A10 730 Added at Ver2.30
EP4000N EP4000N-J0O 740

EP4000N EP4000N-J10 740 Added at Ver1.20
EP4000N EP4000N-J30 740

EP4000N EP4000N-J40 740

EP4000N EP4000N-J50 740

EP4000N EP4000N-J60 740 Added at Ver1.30
EP4000N EP4000N-KO00 740

EP4000N EP4000N-K10 740 Added at Ver1.20
EP4000N EP4000N-K30 740

EP4000N EP4000N-K40 740
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Model Name

Robot Type
(Model File Name)

Offset Value (mm)

Remarks

EP4000N EP4000N-K50 740

EP4000N EP4000N-K60 740 Added at Ver1.30
EP4000N EP4000N-L00 740

EP4000N EP4000N-L10 740 Added at Ver1.20
EP4000N EP4000N-L30 740

EP4000N EP4000N-L40 740

EP4000N EP4000N-L50 740

EP4000N EP4000N-L60 740 Added at Ver1.30
EPH130 EPH130-A00 730 Added at Ver2.00
EPH130 EPH130-C24 730 Added at Ver2.60
EPH130R EPH130R-A00 600 Added at Ver2.10
EPH130RL EPH130RL-A00 600 Added at Ver2.10
EPH130RL EPH130RL-A54 600 Added at Ver2.60
EPH130RL-85 EPH130RL-A34 600 Added at Ver2.60
EPH130RL-85 EPH130RL-AG0 600 Added at Ver3.00
EPH4000 EPH4000-J01 758 Added at Ver1.50
EPH4000 EPH4000-J11 758 Added at Ver1.50
EPH4000 EPH4000-J31 758 Added at Ver1.50
EPH4000 EPH4000-J41 758 Added at Ver1.50
EPH4000 EPH4000-J51 758 Added at Ver1.50
EPH4000 EPH4000-J60 758 Added at Ver1.20
EPH4000 EPH4000-J71 758 Added at Ver3.00
EPH4000 EPH4000-J81 758 Added at Ver2.80
EPH4000 EPH4000-JAO 758 Added at Ver1.30
EPH4000 EPH4000-K01 758 Added at Ver1.50
EPH4000 EPH4000-K11 758 Added at Ver1.50
EPH4000 EPH4000-K31 758 Added at Ver1.50
EPH4000 EPH4000-K41 758 Added at Ver1.50
EPH4000 EPH4000-K51 758 Added at Ver1.50
EPH4000 EPH4000-K60 758 Added at Ver1.20
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Model Name

Robot Type
(Model File Name)

Offset Value (mm)

Remarks

EPH4000 EPH4000-KAO 758 Added at Ver1.30
EPH4000 EPH4000-L01 758 Added at Ver1.50
EPH4000 EPH4000-L11 758 Added at Ver1.50
EPH4000 EPH4000-L31 758 Added at Ver1.50
EPH4000 EPH4000-L41 758 Added at Ver1.50
EPH4000 EPH4000-L51 758 Added at Ver1.50
EPH4000 EPH4000-L60 758 Added at Ver1.20
EPH4000 EPH4000-LAO 758 Added at Ver1.30
EPL80 EPL80-A00 540 Added at Ver2.10
EPL160 EPL160-A00 880 Added at Ver1.10
EPL160 EPL160-A10 880 Added at Ver1.10
EPL300 EPL300-A00 880 Added at Ver1.10
EPL300 EPL300-A10 880 Added at Ver1.10
EPL500 EPL500-A00 880 Added at Ver1.50
EPL500 EPL500-A10 880 Added at Ver1.50
EPX1250 EPX1250-A000 310 Added at Ver3.51
EPX2050 EPX2050-A500 600 Added at Ver3.50
EPX2050 EPX2050-B500 600 Added at Ver3.50
EPX2700 EPX2700-A000 0 Added at Ver3.50
EPX2700 EPX2700-A010 0 Added at Ver3.50
EPX2700 EPX2700-A100 0 Added at Ver3.50
EPX2700 EPX2700-A110 0 Added at Ver3.50
EPX2800 EPX2800-A000 795.5 Added at Ver3.50
EPX2800R EPX2800R-Z000 817.5 Added at Ver2.60
EPX2800R EPX2800R-C000 817.5 Added at Ver3.60
EPX2900 EPX2900-Z000 750 Added at Ver2.60
EPX2900 EPX2900-A000 750 Added at Ver2.70
EPX2900 EPX2900-B000 750 Added at Ver2.70
ES120N ES120N-A00 650 Added at Ver3.02
ES120N ES120N-A20 680 Added at Ver3.02
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Model Name (MoF;ZIbI(z:I(;r}II\?:me) Offset Value (mm) Remarks
ES165N ES165N-A00 650
ES165N-100 ES165N-A10 650
ES165RN ES165RN-A00 450
ES200N ES200N-AQ0 650
ES200RN ES200RN-AQ00 450
ES200RN-120 ES200RN-A10 450 Added at Ver1.10
ES200TN ES200TN-A00 650 Added at Ver2.30
ES280N ES280N-A00 650 Added at Ver2.00
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-B0O 300 Added at Ver1.30
HP5 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 1P65 HP20-A20 505
HP20R HP20R-B2C 305 Added at Ver3.02
HP165 HP165-A00 650
IA20 IA20-A00 450 Added at Ver2.00
SIA2 SIA2-A00 314.5 Added at Ver3.60
SIA10 SIA10-A00 360 Added at Ver2.80
SIA20 SIA20-A00 410 Added at Ver2.80
SP8OON SP800N-A00 540
SSA2000 SSA3-A00 450 Added at Ver2.30
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Model Name

Robot Type
(Model File Name)

Offset Value (mm)

Remarks

SSA2000 SSA3-A10 450 Added at Ver2.70
Ceiling Mounted Type

SSF2000 SSF6-A00 450 Added at Ver2.60
SSF2000R SSF6R-A20 240 Added at Ver3.02
UP20MN UP20MN-AQ00 540

UP50N UP50N-AQ00 540

UP50N UP50N-A51 540 Added at Ver2.70
UP50N UP50N-AA1 540 Added at Ver2.80
UP50N-80 UP50N-A10 540

UP50SN UP50N-A20 540

UP50SN UP50N-A71 540 Added-at'Ver2.70
UP50N-35 UP50N-A30 540

UP50RN-35 UP50RN-A10 450 Added at Ver2.10
UP120EN-165 UP120EN-A10 525

UP130RN UP130RN-B0Q 600 Added at Ver3.00
UP130RLN UP130RN-A2A 600

UP130RLN UP130RN-A2B 600 Added at Ver2.60
UP130RLN-85 UP130RN-A4A 600 Added at Ver2.60
UP350N UP350N-A00 900

UP350N-200 UP350N-A10 900 Added at Ver1.20
UP350N-500 UP350N-A20 900

UP350N-600 UP350N-A30 900 Added at Ver1.10
UP400RN UP400RN-A00 1000
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B NXC100
Model Name (Molzglb Igrlgﬁ:me) Offset Value (mm) Remarks
HP3 HP3-A00 300 Added at Ver1.50
HP3L HP3L-A00 300 Added at Ver1.50
HP3XF HP3XF-A00 300 Added at Ver1.50
HP5 HP5-A00 300 Added at Ver1.50
MHJN MHJN-A00 240 Added at Ver3.60
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B YASNAC XRC

Model Name

Robot Type
(Model File Name)

Offset Value (mm)

Remarks

CHL2400D-4700 CHL50D-A00 718 Added at Ver1.50
CHL2400D-3700 CHL50D-A10 718 Added at Ver1.50
CHL2400D-2700 CHL50D-A20 718 Added at Ver1.50
CR3X CR3-J00 300 Added at Ver2.60
CR20 CR20-A00 535
CR50 CR50-A00 540
CR130 CR130-A10 730 Added at Ver3.40
CR165 CR165-A20 730 Added at Ver3.40
CR165-100 CR165-A10 730 Added-at Ver2.00
CR165-200 CR165-A30 730 Added at Ver1.50
CSL10 CSL10-A00 950
CSL10-460 CSL10-A10 840
CSL10-650 CSL10-A20 1030
CSL15 CSL15-A00 750
CSL15-1400 GSL15-A10 770
CSL15-1400 CS3L15-A30 770
CSL15-1600 CSL15-A20 770
CSL15D CSL15D-A00 750
CSL15D CSL15D-B00 750
CSL15D-1400 CSL15D-A10 770
CSL15D-1400 CSL15D-B10 770
CSL15D-1400 CSL15D-B30 770
CSL15D-1600 CSL15D-B20 770
CSL600 CSL600-A00 730
CSL600D CSL600D-A00 730
CSL600D-1400 CSL600D-A10 840
CSL1200 CSL20-A00 790
CSL1200-1600 CSL20-A10 790
CSL1200-1800 CSL20-A20 790
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13.2 List of Manipulator Models and Offset Values Support'&:"‘éo' éotoSim EG

Model Name

Robot Type
(Model File Name)

Offset Value (mm)

Remarks

CSL1200-2400 CSL20-A70 790 Added at Ver2.50
CSL1200D CSL20D-A00 790

CSL1200D CSL20D-B00 790

CSL1200D CSL20D-B30 790

CSL1200D-L CSL20D-A10 790

CSL1200D-L CSL20D-B10 790

CSL1200D-1800 CSL20D-B20 790

CSL1200D-1600 CSL20D-B40 790

CSL1200D-875 CSL20D-B55 790

CSL1200D-875 CSL20D-B61 790

CSL1200D-1200 CSL20D-B80 790

CSL1200D-2400 CSL20D-B90 790

CSL1300D-2440 CSL30D-A00 870 Added at Ver2.00
CSL1300SC-1800 CSL30SC-A10 900 Added at Ver2.00
CSL2200D-1800 CSL50D~A00 824

CSL2200D-2400 CSL50D-A10 824

CSL2200D-2650 CSL50D-A20 824

CSL2400D-1800 CSL80D-A00 950

CSL2400D-2400 CSL80D-A10 950

CSL2400D-1800 CSL80D-C00 950 Added at Ver1.20
CSL2400D-2400 CSL80D-C10 950 Added at Ver1.20
CSL2400S-1800 CSL80S-A00 950

CSL2400S-2400 CSL80S-A10 950

CSL2400S-2400 CSL80S-C10 950 Added at Ver1.30
CSL2500D-1800 CSL120D-A00 1059 Added at Ver2.10
CSL2500D-2400 CSL120D-A10 1050 Added at Ver1.20
CSL2500S-1800 CSL120S-A00 1059 Added at Ver2.10
CSP1500 CSP50-A00 804.5

CSP1500 CSP50-B00 804.5

CSP1500W CSP50-C00 822
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

Model Name (MoF;ZIbI(z:I(;r}II\?:me) Offset Value (mm) Remarks
DX1350 DX1350-A00 480
EA1400 EA1400-A00 450
EA1900 EA1900-A00 535
EP3000 EP3000-A0A 600
EP4000 EP4000-A01 740
EP4000 EP4000-A11 740
EP4000 EP4000-A21 740
EP4000 EP4000-B01 740
EP4000 EP4000-B11 740
EP4000 EP4000-B21 740
EP4000 EP4000-C01 740
EP4000 EP4000-C11 740
EP4000 EP4000-C21 740
ES165 ES165-J02 650
ES165 ES165-J12 650
ES165R ES165R-J02 450
ES200 ES200-J02 650
ES200R ES200R-J02 450
PX800 PX800-A02 0
PX800 PX800-Floor 310
PX1450 PX1450-A20 600
PX1450 PX1450-A30 600
PX1750 PX1750-A50 600 Added at Ver2.00
PX1850 PX1850-A20 600
PX1850 PX1850-A30 600
PX2050 PX2050-A20 600
PX2050 PX2050-A30 600
PX2050 PX2050-A50 600 Added at Ver1.10
PX2750 PX2750-A30 600
PX2850 PX2850-A00 600
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13.2 List of Manipulator Models and Offset Values Support?d’%'

éotoSim EG

Model Name (MoF;ZIbIC-')itI;)r};\T:me) Offset Value (mm) Remarks
PX2850 PX2850-A10 600
PX2850 PX2850-A20 600
PX2850 PX2850-A50 600 Added at Ver1.10
PX2850 PX2850-A60 600 Added at Ver1.10
PX2850 PX2850-AA0 600
PX2900 PX2900-A00 750
PX2900 PX2900-A10 750
RS65-250 RS65-250 765
SK16X SK16-J00 585
SK16X-6 SK16-J10 585
SK16MX SK16M-J00 760
SK45X SK45-J00 760
SK45X-30 SK45-J10 760
SK300X SK300-J00 900
SK506X SK506-J00 0
SP70X SP70-J00 0
SP100X SP100-J00 880
SP100X-160 SP100-J10 880
SP100X-250 SP100-J20 880
SP100X-130 SP100-J30 880
SP400X SP400-A00 800
SP400X-500 SP400-A20 800
SP800 SP800-A00 540
SR200X-150 SR200-J20 600
SR200X-150 SR200-J40 600
SV3X SV3-J00 300
SV3X SV3-J420 300
SV035 SV035-J00 380
UP6 UP6-A00 450
uP6 UP6-A20 450
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

Model Name

Robot Type
(Model File Name)

Offset Value (mm)

Remarks

uUP6 UP6-A30 450
Backward-Arm Model

UP6R UP6-R00 240
UP6RS UP6-R10 240
UP20 UP20-A00 535
UP20-6 UP20-A10 535
UP20-10 UP20-A70 535
UP20M UP20M-AQ0 540
UP50 UP50-A00 540
UP50S UP50-A60 540
UP50-35 UP50-A20 540
UP50-80 UP50-A30 540
UP120E UP120E-A00 525
UP120E-165 UP120E-A12 525
UP130 UP130-A00 730
UP130R UP130R-A00 600
UP130RL WP130R-A20 600
UP130S UP130-A10 730
UP130T UP130-TOO 773
UP165 UP165-A00 730
UP165-100 UP165-A30 730
UP165-100 UP165-A40 730
UP165R UP165R-A00 600
UP200 UP200-A00 730
UP200R UP200-R00 600
UP350 UP350-A00 900
UP350-200 UP350-A10 900
UP350-500 UP350-A20 900
UP400R UP400R-A00 1000
UP400R UP400R-A10 1000
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13.2 List of Manipulator Models and Offset Values Support&f%

0

éotoSim EG

Model Name

Robot Type
(Model File Name)

Offset Value (mm)

Remarks

upJ?

UPJ3-A00

290

upJ?

UPJ3-B0O

290
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

B YASNAC MRC
Model Name Robot Type Model File Name | Offset Value (mm) Remarks

CR45 CR45-C000 CR45-C00 760
K3 K3-C000 K3-C00 384
K5WG K5G-A01 K5WG 685
K5WG K5G-A01-B K5WG 685
K6 K6-A301 K6-A30 550
K6 K6-C000 K6-C00 550
K10 K10-C000 K10-C00 585
K10-6 K10-C010 K10-C10 585
K10M K10M-C000 K10M-C00 730
K30 K30-C000 K30-C00 730
K30 K30-C010 K30-C01 730
K60 K60-C000 K60-C00 720
K604 ™" K604-C000 K604-C00 750
K60C K60C-A100 K60C-A10 720
K60T K60T-C100 K60T-C10 740
K100 K100-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
K205 K205-C000 K205-C00 900
K506 K506-C000 K506-C00 570
K506 K506-C010 K506-C01 570
NY170L2 K300-C010 K300-C01 900
NY3002 K300-C000 K300-C00 900
NY400S2 K300-C020 K300-C02 900
S604 S604-C000 S604-C00 0

S604 S604-D000 S604-D00 0

S604-30 S604-C010 S604-C01 0
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13.2 List of Manipulator Models and Offset Values Support?d’%'

éotoSim EG

Model Name Robot Type Model File Name | Offset Value (mm) Remarks
S604-30 S604-D010 S604-D01 0
SK6 SK6-C000 SK6-C00 530
SK6 SK6-C020 SK6-C02 530
SK6R SK6R-C001 SK6R-C00 240
SK6R SK6R-C011 SK6R-C01 240
SK16 SK16-C000 SK16-C00 585
SK16-6 SK16-C010 SK16-CO01 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
SKe04™ SK604-C000 SK604-C00 750
SP70 SP70-D000 SP70-D00 0
SP100 SP100-C000 SP100-C00 880
SP100-160 SP100-D000 SP100-D00 880
SR100 SR100-C000 SR100-C00 550
SR200-150 SR200-C110 SR200-C11 600
SV16 SV16-A000 SV16-A00 620
SV035 SV035-C000 SV035-C00 350
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13.2 List of Manipulator Models and Offset Values Supported by MotoSim EG

B YASNAC MRC I

Model Name Robot Type Model File Name | Offset Value (mm) Remarks
CR3 CR3-C000 CR3-C00 300
CR45 CR45-C000 CR45-C00 760
SK6 SK6-C000 SK6-C00 530
SK6 SK6-C020 SK6-C02 530
SK6R SK6R-C001 SK6R-C00 240
SK6R SK6R-C011 SK6R-CO01 240
SK16 SK16-C000 SK16-C00 585
SK16-6 SK16-C010 SK16-CO01 585
SK45 SK45-C000 SK45-C00 760
SK45-30 SK45-C010 SK45-C01 760
SP70 SP70-D000 SP70-D00 0
SV3 SV3-C000 SV3-C00 300
SV035 SV035-C000 SV035-C00 350

B YASNAC ERC

(Mo}zce)lblg;[l};\?aeme) Offset Value (mm) Remarks
K3S1 384
K5G 685
K5NG 685
K5WG 685
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 Support'&n"‘éo' MotoSim EG

(Moigrgrlgﬁ:me) 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:7However, 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 €nvelope.
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
CAD file

~

Commercial
CAD converter

~

Intermediate
CAD file

~

CATIA V5,
SolidWorks, .| HSF
and other »| format
output-enabled
CAD data
Data formats
Other _|IGES, VRML,| | Commercial | | HSF
CAD data " | DXF, etc. | CAD converter [} ‘format

\ \ »~
The CAD canverters "PolyTrans" and "Inovate" are not included with MotoSim EG.

@: Prepare such application software before the operation.
e PolyTrans: Okino Computer Graphics (http://www.okino.com)
Inovate: IRONCAD (http://www.ironcad.com)
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13.4 Frequently-Asked Questions

13.4 Frequently-Asked Questions

B When the driver has been installed with USB type key connected to
a personal computer

1.  With the USB type key attached to a personal computer, delete the item registered as
"USB Token" in Device Manager.

2. Uninstall the driver (Sentinel System Driver 5.41.1(32-bit)) with "Add/Remove Pro-
grams".

3. Install the driver with key detached from personal computer.

B When the previous version key driver (Ver.PD-5.39.2) has been
installed after installing the key driver Ver.PD-5.41.1

Although it is rare, there may be some trouble in this case.
Uninstall the driver Ver.PD-5.39.2 (Sentinel System Driver) with "Add’/ Remove Programs".

B When the software program doges not/start properly with D-SUB type
key

The driver of the hardware lock may bé teo old or does not exist.
Execute "\SentinelDriver\SSD541132bit. EXE" in the installation CD-ROM. For the installation
procedure, refer to "\SentinelDriver\Manual\us\Readme.pdf".

\/~” A/
* 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
e administrator mode in order to add files to system folder and input information in registry.

B How to perform a simulation with MotoSim EG using data of actual
robots

Refer to the " 4.5 Creating a Cell with Actual Robot Data " for details.

B  Cell file containing HSF files don't display properly

When cell file containing HSF model files, if the HSF format version is higher than the one cur-
rently supported by MotoSimEG, the HSF file may not display properly. In the case that a
newer MotoSIimEG version displays the cell properly, the newer MotoSimEG can save the cell
file in a previous MotoSIimEG format. This will also save the HSF file into the corresponding
format version (Refer to section " 4.3.2 Save As " for details.) If the HSF file was generated
by a 3rd party software, look in the that software HSF export options to export the file in an
HSF format version corresponding to you current version of MotoSimEG.
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13.4 Frequently-Asked Questions

B MotoSimEG - CadPack Cell file compatibility

Cell file created with MotoSImEG can be used by MotoSimEG-CadPack. Cell file created with
MotoSimEG-CadPack can also be used by MotoSimEG even if CAD data (IGES,SAT) was
imported into the cell. When saving the cell, the MotoSimEG-CadPack converts imported
CAD data into HSF files. Once that conversion is done, the regular MotoSImEG can open the
file without problems.

B Graphic Driver Concerns

With MotoSim EG ver. 2.0 or later, some old version display adapters (graphic drivers) may
not properly generate memos and dimension lines. In those cases, it is necessary to upgrade
the version of the display driver. For Intel type adapter, verify that the version number is
6.14.10.4020 or later, otherwise please upgrade the display driver.

Version Verification Procedure

The following example is for a IntelR Graphics Controller on a Windows 2000-operating sys-
tems.
1.  With the mouse right click on the desktop and select "Properties" from the popup menu
to display the Desktop Properties dialog.

Display Properties ) &7‘ ilﬂ

Background | Screen Saverl A‘ppwa/r{(,{j&h\-be}u I Effectsl Settings I
\
L

Select a background picture or HTML document az W allpaper:

[%] Hone) il Browse... |

%’ Blue Lace 16
@ B oiling Paoint Ficture Lizplay:
@ Chateau Im
ﬁ Coffes Bean

@Fallh’lemories LI Pattern... |
ak I Cancel | Spply |
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2. Select the "Display" tab.

Display Properties ﬂﬂ

Backgruundl Screen Saverl .-’-'xppearancel Web | Effects Settings I

Drizplay:
Plug and Play Monitor on IntellR] 82845G./GL Graphics Controller
Screen area
less tore
SRATINECA |
1024 by 768 pinely <
1K,/ I/‘
TmubleahM %ﬁced |
—=

o | e | e |

~

3. Click on the "Advanced" button:to display the graphic driver property dialog.

Plug and Flay Monitor and Intel{R) 828456/GL G 2=
\ \C;lor‘)danagement I @ Intel® Graphics Technology
‘ / G/ﬂerfﬂ Adapter | b oritor I Troublezhooting
— Dizplay
Font Size:

Mormal zize [96 dpi)

— Compatibility
Some programs operate improperly if you do not restart your computer
after yau change display settings.

After | change dizplay sethings:

" Bestart the computer befare applying the new display settings.
& &pply the new display settings without restarting.

= Ak me before applying the new display settings.

ok I Cancel Apply
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13.4 Frequently-Asked Questions

4. Select the "IntelR Graphics Technology’ntab.

Plug and Play Monitor and Intel{R} 82845G/G 2 =]

General I Adapter | M aritar | Troublezhooting |
Colar Management @ Intel® Graphics Technology

Intel[R] 82845G/GL Graphicz Controller
£.1.3.01.3034

Wizit Intel's Corporate 'Web Site

hittp: A inkel com
Download the Latest Intel Software and Drivers

http: A #zupport.intel. comzupport/go/ downloads

Access the Latest Support Help and Informatian

hittp: A #zupport. intel. com.

Graphics Properties. ..

XoX
IIHHEEELh(amml | |
XL X

/

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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B Compatibility Concerns for MotoSim EG ver. 2.0 or later: Cell Com-
patibility
When opening a cell saved in MotoSim EG ver. 2.0 or later with MotoSim EG ver. 1.X, memos

and dimension lines will not display properly. (Except for memos and dimension lines, other
entities are displayed normally).

Example of a cell created in MotoSim EG ver. 2.0 and opened in ver. 1.5

i MotoSimEG - [v200.cel] =101 x|
Fd 77 REE BEEC 0RwhE BEIERE LM D EE-LD) | BRED &m0 Dok At

=181
D[(E] 2| ralw|n| u«in| &6 E|8 s|E* @9 ¢ )] o]w/o] @] o
[HP6-A10-MDL =] |;1|E|| &|o || aal ﬂl =l ]| H| £||

7

o

Comm

A cell saved with M oSi er 1.X and then opened with MotoSim EG ver. 2.0 or later will
display the mey10~ %ﬂ mensions arrows properly.

Example of cell created in MotoSim EG ver. 1.5 and opened in ver. 2.0

e MotaSimEG - [v150.cel] =1l x|

B D REE BED 0FHE EDESEE B000 WD BE-MD HEE R0 Sobm AL
=18lxl

Ol 2| 1w |n| m[«|w| =[5 E =|E| T fln@:l@”ﬁ%l@lélIEDIQCIEIW_&

[iPo-aro-wor =1 Azl dlo el 2] Blals] w2

7

L
1<l 1 _’ILI
L1 [ how|[
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e RIEPDF 448 8% £ AL,
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13.4 Frequently-Asked Questions

@ Depending on the type of display adapter used, the arrow may not display in red.

B Compatibility Concerns for MotoSim EG ver. 2.0 or later: File Export
Compatibility
The "hsf" and "hmf" files generated with the "File Output (hsf, hmf, html)" by MotoSim EG ver.

1.X are in version v11.00. The "hsf" and "hmf" files generated by MotoSim EG ver. 2.0 or later
are in version v13.00.

In the case that the resulting exported "html" doesn't display normally, establish an internet
connection and open the "html" file again.

B Compatibility Concerns for MotoSim EG ver. 2.5 or Iat/n\CeII Com-
patibility

When opening a cell saved in MotoSim EG ver. 2.5 or later with %( G ver. 2.3 or ear-
lier, memos and dimension lines will not display properly memos and dimension

lines, other entities are displayed normally). >§
@% and opened in ver. 2.3

Example of a cell created in MotoSim R

1

i MotoSimEG — [¥250.cell

ﬂ File Edit Screen PRobot \Dewice ‘Madel Tool DisplayTool Setting RemoteMonitor  Wiew  Window
Help -8 x

_I_I_Iﬂkjp_l)ﬁ_l_l_l_l_l =il 8% 8(ET 2@l [ el
IHPS}H\/W/ X/ =1 45| o ||l tel 1B wlsl o

¥
= J
b7 I
A cell saved with MotoSim EG ver. 2.3 or earlier and then opened with MotoSim EG ver. 2.5 or
later can not display the background parts of the memo and dimensions arrows. But the

memo and dimensions arrows can be modified by right mouse button operation (delete / edit) .
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Example of a cell created in MotoSim EG ver. 2.3 and opened in ver. 2.5

% MotoSimEG - [v230.cell
ﬁEiIa Edit Screen Bobot Device Model Tool DisplayTool Setting PemoteMonitor  View  Window

| DIE]] o Jo ] e Ln]nlwin]]] ola]mmE s e 6 g
| [WP6-A00 =] BlElEl| slolalsl sl wall @lelz)

B Compatibility Concerns for Motos m{&/}er 2.5 or later: File Export

Compatibility
The "hsf" and "hmf" files generate |Ie Output (hsf, hmf, html)" by MotoSim EG ver.
2.3 or earlier are in Hoops ve.r or v11.00. The "hsf" and "hmf" files generated by
MotoSim EG ver. 2.5 or Hoops version v15.00.

If the resulting exported " doesn t display properly, establish an internet connection and
open the "htw aéain (the latest driver should automatically be downloaded).
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13.5 TransJob Function

13.5 TransJob Function

TransJob is a software utility to transfer Motoman's robot JOB between manipulators.

For example this software can be used to transfer JOBs when an old manipulator is replace
by a newer model or when production need to be transferred from one manipulator to another.

The JOB format normally defines the manipulator position by registering the position of each
motor in encoder pulses. Motors and geometry being different between manipulators, the
JOBs cannot be transferred directly between them. Even when robots are identical, if the
location of the work piece relative to the robot is different, the use of TransJob can help com-

pensate for the difference.

B Main Dialog Operation

zzTransJuh

A\
Robot Job Transfer Software. l ;‘i)ﬁ Lit |

— Select Robat Folders AN

F1 Falder [Saurze):

X
Fi2 Falder IDFMEE%%—' Reference:

[TransferTestiskeCO0 .. | > [TrangferfestiPeao0 . | [roBOT ~|
MV G

— Shift Armount for the
S 0.000 rorm

D m

ROBOT refer e%w
v %%'y 7. G0.000mm

R« 0.000deg F}%?SL/D deg Rz 0000deg Set Shift |
Fleaze selaeiu:ﬂgegf/m and A2 to enable this section.

\N
—Po uyé onzideration
Firzf Foint Posture: Same az R1

Set Posture
Other Points Posture: B2 Prev.Step: Min B Move
— Convert
R1 |atahTranzferT ezthSKE-COD =3} Iata'xTransferTest\HF’E-ﬁ.DD Canvert
FLIPTWST.JBI DEFALLT.JBI
FAR-REC.JEI FLIFTWST.JEI ze
FvaR.JBI PvAR-REC.JEBI [T advanced
REFF.JBI PvaR.JEI tode
CIMPLE IR REFP.JEI
SIMPLE.JEI

Cloze |

= TransJob function,refer to "TransJob Operation Manual_US.pdf" of the folder that installs
MotoSim EG (default: \ProgramFiles\MOTOMAN\MotoSimEG)).
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MotoSim EG
OPERATION MANUAL

FOR WINDOWS
HEAD OFFICE
2-1 Kurosakishiroishi, Yahatanishi-ku, Kitakyusyu 806-0004 Japan
Phone +81-93-645-7745 Fax +81-93-645-7746

YASKAWA America Inc. MOTOMAN Robotics Division
805 Liberty Lane, West Carrollton, OH 45449, U.S.A.

Phone +1-937-847-6200 Fax +1-937-847-6277
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