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1. Introduction HRSpace3

1.1. About HRSpace3

HRSpace3 is a PC based OLP (Off-Line Programming) software for Hyundai Robot and Hyundai Hi5a
Controller.

After installing the robot process, teaching the robot and test running the robot, problems unexpected
during planning are identified. If these problems are corrected after the installation and teaching process
is completed, the timing of mass production will be delayed.

By using HRSpace3, you can configure the robot work in 3-D virtual space and review the problems while
simulating the configured work to make any corrections. Because the work prepared in HRSpace3 is saved
as work file for Hi5a Controller, this file can be copied to the controller to execute the actual robot work.

HRSpace3 is equipped with a virtual controller that is the same one in actual Hi5a. Thus it estimates the
trace and cycle time as precisely as actual Hi5a controller does. Any Hi5a controller users can easily learn
how to use this because it supports all HR-BASIC commands and the operation method and functions of
Hi5a controller except some functions such as cooperation control or online tracking. It can also be used
in user training, how to use Hyundai Robot.

HRSpace3 is the optimal choice for OLP work of Hyundai Robot.

B Warning: To HRSpace2 users

- HRSpace3 doesn’t support Hi4a and older controller. It also doesn’t support the body of
old type robots that are not registered in Hi5a.

- HRSpace3 and HRSpace2 use the same extension (.hrs) for documents but documents from
HRSpace3 and HRSpace2 are not perfectly compatible. Please use HRSpace2 to open
documents that contain old type robots and controllers.

- There’re lots of differences in the operation of HRSpace3 and HRSpace2. Please use
HRSpace3 after reviewing manuals or Help fully.
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1. Introduction

HRSpace3 provides the following convenient functions.

3-D work You can arrange objects such as robot, jig, work piece and tool on 3-D space.
configuration These objects are managed in hierarchy structure.

Open STL file HRSpace3 can open STL file of 3-D object saved with a CAD program.

A built-in Hi5a virtual controller in HRSpace3 simulates the actual operations of
a robot.

It can estimate the correct path of the tool end and the cycle time. It can
simulate up to 10 Hyundai robots at the same time and also do traverse axis
simulation. It is able to simulate the sequence of I/O signals between a robot
and a device and do the whole work cell simulation by linking with scripts.

Robot simulation

It can save settings & job files as a format that Hi5a can read.
Save as work file | On the contrary to this, it can import-the settings & work files from Hi5a
controller.

Robot monitoring | Real-time monitoring is available with a 3-D screen by receiving the details of
of Hi5a controller | a robot’s pose controlled by actual Hi5a controls via RS-232C or Ethernet.
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1.2. System Requirement

HRSpace3

The following system is required to use HRSpace3.

PC Pentium 4, 512MB RAM, 300MB HDD space
Minimum 0s Windows 2000 or Windows XP
specification
Displa General OpenGL accelerated video card
PlY | Resolution:1024*768 / Color:16M (True Color) / Video RAM:32M
PC Core2 Duo, 2GB RAM, 500MB HDD space
HEgliI s (00 Windows 2000 or Windows XP
specification
Disola Professional OpenGL accelerated video card
PI8Y" | Resolution:1920*1200 / Color:16M (True Color) / Video RAM:512M

If you work with large scale CAD files, use high performance hardware with sufficient memory capacity

and professional video card.
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1. Introduction

1.3. Software Installation
Close all application software on the system.
“pdf” is HRSpace Help. Please install Adobe Reader first if it’s not installed.

Now, execute THRSpace3.msiy , HRSpace3 setup file.

Marne Type Packe... Has ... Size | R... Date
ﬁ?ﬁ!HRSpace.msi Wwindows Inst...  14,519... Mo 15,1... 4% SfZ112007 2:01 AM
ElnstMsi.ﬁ..Exe Application 1,630KE  MNo 1,66.., 3% 9/2612001 4:05 AM
[ 1nstmsivn Exe application 1,742 KE Mo 1,77... 3% 9/12/2001 7:04 AM
ESetup.Exe Application G0KE Mo 108 KB  46% 3/19)2003 2:03 PM
:';}SEtup.Ini Configuration. .. 1KE Mo 1KE 0% 5/21/2007 9:01 AM

Click the Next button to proceed.

i‘é‘- HESpace3

Welcome to the HRSpaced Setup Wizard

The inztaller will guide pou through the steps required to install HR Space3 on pour computer.

WARMING: This computer pragram is protected by copyright law and international reaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law.

Cancel
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HRSpace3

Select the folder to install and decide whether you want to give access to everybody who uses this PC.
Then click the Next button to proceed.

it HRSpace3

Select Installation Folder

The inztaller will inztall HR S pace3 to the following folder.

Ta install in this folder, click "Mext". Ta install to a different folder, enter it below or click "Browse".

Eolder:

CtProgram Files®HHI RoboticsWHRSpace 3w Browse. ..

Install HRS pace3 for pourzelf, ar far anyone wha uzes thiz computer:

(%) Everyone
) Just me

’ Cancel ] ’ < Back ] | Mest >

Click on the Next button to confirm the installation to start.

i HRSpace3

Confirm Installation

The installer is ready to install HRSpace3 on pour computer.

Click "Mext'" to start the installation.

Cancel ] ’ < Back ] | Mext =
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1.4. Software Execution

You must use one of the following methods to execute HRSpace3.

(1) Method 1

@ dlick on the Start button.

@ Select HRSpace3 as follows.

AcroEdit

@’ Set Program Access and Defaults
=R .
&> windows Catalog

‘Windows Update

Programs

v

Documents
Settings

Search

Help and Support

Run...

Log Off Administrator...

BE Qe %R E

| Windows XP_Professional

Turn Off Computer...

(2) Method 2

‘4 Start

] ACrosort

i@ HRspace
» 1@ HRTrans 4

I HRvision OCY » (@) virtualController »
@ Microsoft visual Basic 6.0 »

Microsoft Web Publishing  »
[ Startup »
|@ Internet Explorer
?\‘ MSN Explorer
@ Outlook Express
,r: Remote Assistance
® windows Media Player
28 windows Messenger

" HRSpace

Double click on the HRSpace3 icon on the desktop.

flEispacese

1. Introduction
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2. License inpUt HRSpace3

2.1. License input

To use the official copy of HRSpace3, you must enter the license key that fits the unique number of the
PC where the S/W is installed.

If you run HRSpace3 without entering the license key after installing the application, it will run in trial
version. If you see the following message box when executing HRSpace3, it means that it is running in
trial version.

HRSpace3

j) License key code is mismatched,

Trial version,i¥ou can't edit workspace, .
If wou want full version, contact the vendor to ask about license key,

In the trial version, you can open the sample document file and run try the simulation but will not be able
to open the popup menu by right clicking the mouse. Therefore, it is impossible to create or edit the
document.

¥ The following describes how to register the HRSpace3 as the official version.

@ Select TTools - License inputy from the main menu. The following message box will be displayed.

License g|
Send us any MAC address on below list, [ Copy selected MAC to Clipboard |
Systemn code! M&C address description
Dd:3R:64:01:73:70 Broadcom Metxtrerne Gigabit Ethernet - THZ! AHSE2 OIL ...
0:E0EE:CO0n Yilware Virtual Ethernet Adapter for ¥Mnet]

00:50:56:C0:00:08 Yilware Yirual Ethernet Adapter for Yhnetd
00:0A:BE:55:49:65 3Com EtherLink xL 10100 PCI For Complete PC Manageme. .,

Expire date: a (Example: 201212313

kiey code: 3 Input the issued keycode, press OK button,
and restart the application,

[ ]9 ] [ Cancel ]

The 6 byte number on the System code is the unique data of the PC where HRSpace3 is installed.

® When you purchase the user license from the supplier, provide this number. (This system code
is the MAC address of the Ethernet card on the PC. If the PC does not have the Ethernet card
installed, you cannot use the official version of HRSpace3.)

D HD eaeas



2. License input

@ Due to different uses of the PC including modem and Bluetooth, the PC with HRSpace3 installed
may display multiple MAC addresses. Provide the one address that does not change.
(Please note that the MAC address of the modem may be changed every time you boot the
computer.)

® The supplier will provide you with the key code based on the provided number. Keep this
number securely. After entering this number on the Key code block of the message box, click
on the OK button

License E|
Send us any MAC address on below list, [Copy selected MAC to Cliphoard |
systern code: MAC address description
D4:85:64:01:73:70 Broadcom Metxirerne Gigabit Ethernet - TNE! 2H =21 OIL ...
00:50:56:C0:00:01 Yilware Virual Ethernet Adapter for ¥Mnet]

00:E0EE:CO00:08 Yilweare Yirtual Ethernet Adapter for YWhinetd
00:04A:5E:55:49:68 3Com EtherLink xL 10100 PCl For Complete PC Manageme, ,,

Expire date: 1 (Example: 201212313

: Input the issued keycode, press OK button,
2 Boalz [ and restart the application,

[ Ok J [ Cancel ]

® Now, close HRSpace3 and then restart the application. If you do not see the message box for
the trial version, it means that the license key was successfully entered and is running as official
version. In the official version, you can use the pop up menu without any restriction.

Because this key code is stored in Windows registry, you do not need to enter this Key code again when
you execute HRSpace3 again or upgrade/reinstall HRSpace3.
But, if you uninstall HRSpace3 from the PC or reinstall the OS or format the hard drive, the Key code
information will be deleted. You will need to re-enter this Key code when you reinstall HRSpace3.
Therefore please make sure to save this Key code securely.
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ﬁ 3. Basic Function HRSpace3

3.1. Screen Configuration

The screen of HRSpace3 is configured as follows.

p e Dd
File Edit View Select Simulation Tools Help menu bar

D& 2 @i@‘ﬂla V& T ® Ez 2|0 Teach Base v PP v 850 v % v A0 v T=0 vII
SPOT [] GN=/1 v CN=1 | so=|1 Simuiation  » | = | R|| 000000 Timespd.| 1| G|[ Selmode 11| [ fls k]
X
Lw::::nace andard tool pa
(@ camera
@ grid atio a ele ha
0
D
result __ - - E— 5 ENZE EREFPN A & 2 X
o|
%
ﬁaady CAP
Title bar This displays the HRSpace3 title and the name of the currently opened file.
Menu bar Various functions of HRSpace3 are provided in pull down menu.

Standard tool bar | These are the buttons frequently used for quick operation.

This is to setup the coordinate system and step parameter setting applied when

U=zl creating the step.
. ., It provides buttons to play, stop, and reset simulation, a simulation timer to
Simulation bar P . Piay P
measure the run time, and a speed controller.
Spot bar This is a convenient function that can enter spot welding command easily.

This shows the hierarchy relationship among the models composing the current
Tree window document and the function to edit the properties of the model and relationships
among the models.

This displays the result of layout composed in the work space in 3-D view and

S SRR lets the user observe the simulation operation of models.

Result bar Simulation result is recorded in text method.

H HYUNDAI 3-2
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3. Basic Function

By clicking and dragging the screen elements of HRSpace3 with the left button of your mouse, you can
separate them from the frame and rearrange them to the location you want. As rearranged configurations
are saved automatically in Windows registry, it will be maintained after you close and execute HRSpace3
again.

¢ H= 8lS - HRSpace3
File Edit View Select Simulation Tools Help
DEE& & @eDe ~Cx B2

Select ® result =

seiwode 7] ] A8 & Teacn ™ @ B~} 8 =p 8

SEOIL B | workspace ®

spoT [ on=[1 v on=[1 | sa=[1 | e oanace
camera
< gid

simulation (3]

Simuation ¥ [ = | R[] 000000 TimeSpd.E

HRSpace3
7_' E Miew Select Simulation Tools Help .
“Teach EBase vHPtP ﬁ 5:!50 \i[ % v A‘= "r=lj\| Simulation > | = I _R_I ‘ 00:00.00  Time Spd,]I]EH
|spor O on=[1 ¥ en=[1 | se=[1 | || selmoce 11| | 4[5 & ‘
E ‘ workspace 3 x
s A
=] < grid
&
By
[=]
&
(m|
=
s
q\r,
[}
P
ES
?
result 2 x
o]
&
|Ready Cap
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3.2. View Menu

HRSpace3

The following menus are included in the view menu of the main menu. You can select the item by clicking

on the item once and you can click again to unselect the item to toggle back and forth. You can hide or
display bars or windows by using these items.

E TreePane
E ResultPane

Select  Simulation Tools  Help
| Projection |@|Eer5pective |

ToolBar ) Isometric

o]

[ [~

StatusBar

TeachBar
SpotBar
SimulationBar

SelBar

=, Step Create/Madify
% Shift
[ Measure
= Snap
Sealing Condition

The frequently used view/hide items are arranged in the Standard tool bar.

Projection supports two methods, Perspective projection and Isometric projection.

D& o val@ek= .

D|=|=la| & [=(@(o/= )k 2

~| Ez| 2|

PH
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3. Basic Function

3.3. Workspace Coordinate system and Grid

In the default condition of HRSpace3, the tree window is shown in the following hierarchy.

A workspace
camera
& grid

In the 3-D screen, one coordinate system and grid will be displayed.

%

;*/X

The coordinate named Workspace is the global coordinate system model of the workspace and grid plane
named Grid is the grid model.

B Workspace coordinate system model

This refers to the absolute zero point in the 3-D space. The XYZ Cartesian coordinate of this is
(0, 0, 0). The location and direction of the workspace coordinate cannot be changed.

3 coordinate axes are displayed in 3 colors of Red/Green/Blue. Red refers to the + direction of
the X axis, Green of the Y axis and Blue of the Z axis.

At the very top of the workspace, there is coordinate system type model called ‘Workspace’ and
all other models are children of the Workspace model.

B Grid model

The grid plane shows a part (Around zero point of workspace coordinate) of the plane of Z=0.
In other words, you can think of this as the floor plane of the production line.

This plane has transparency of 0.1 with violet color as default. But you can change the color and
the transparency by editing the model attribute, and also change the location/direction. If
required, you can create another plane different from Z=0. Also you can adjust the size and
scale of the plane by opening the grid attribute.

P HID fxenea



When you open the model attribute of the Grid,

Model Properties

HRSpace3

it will be displayed as follows as default.

%)

Frimitive shape

name grid |
Tzl | L]
library ref. | |
Location {relative)
- Color
Style [¥] Drawr hackface [ F ollow parent
T 0.1 [¥] Simulation On (76,0,128)
Depmpgl_o |
[RefPDSH |
[ Apply ]’ Ok ]’ Cancel ]

When you open the grid attribute of the Grid, it will be displayed as follows.

Grid Properties

Withale size {mim)
A4

- dir.

+dir

Scale gap {mm)

oo | v fiw |

Calar

[ JFollow parent
(r6,0,128)

A
. (100,100,100}

| Apowy

Ok

J

| (o
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3. Basic Function

3.4. Camera Operation

In order to create and edit the work layout on 3-D, you must be able to freely move from the view point
of the user.

There is one camera model by default in the tree window, and this is the view point of the user through
3-D screen. In other words, this camera is not displayed on the 3-D screen and you can move the location
and direction using your mouse.

A workspace

Pan
B Move the camera view point horizontally in up/down/left/right direction:
Right click on your mouse while pressing the [Shift] key on the keyboard to move the mouse.
Zoom in/out
B Screen zoom in (Camera view moves forward) :
Right click on your mouse while pressing the [Ctrl] key on the keyboard to move the mouse in
right or down direction. Or try pulling the wheel on the mouse.
B Screen zoom out (Camera view moves backward) :
Right click on your mouse while pressing the [Ctrl] key on the keyboard to move the mouse in
left or up direction. Or try pushing the wheel on the mouse.
Rotate
B Rotate based on the grid floor point where the center of the screen can be seen :
Without selecting any model and with the [Ctrl] and [Shift] key of the keyboard pressed, right
click and move the mouse.
B Rotate based on the zero point of a specific model :
After selecting a specific model, right click on the mouse while pressing the [Ctrl] key and [Shift]
key on the keyboard to move the mouse.
B Rotate up/down centered at camera itself:

Push/Pull the wheel of the mouse while pressing the [Ctrl] key and [Shift] key on the keyboard.

3-7 HID Hyunoar
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B Home

| £ Home Position

% Model Properties, .
Camera Properties,

If you select Home after right clicking the mouse on the camera model, the camera view point
will return to the default condition.

H HYUNDAI 3-8
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3. Basic Function

3.5. New, Save and Open Document

The file type of the document used in HRSpace3 is “.hrs” (HRSpace).

B Warning: Save only one .hrs file in one folder!

Control files of each robot in project “.hrs” are saved in sub folders. If you save many .hrs files in
one folder, be careful because other .hrs file’s controller files could be overwritten. (Refer to “6.2
Virtual Controller and controller file.”)

) ‘ )
’/rMyWork = N ’/rMyWork = .
— robot 1 — robot 1
Ij [; ROBOT.CON Ij [; ROBOT.CON
MyWork.hrs E ROBOT.MCH MyWork.hrs E ROBOT.MCH
[E 0001.JOB - [E 0001.JOB
=/ 0002.J0B Iﬂ =| 0002.JOB
=] 0003008 MyWork2.hrs =] 0003008
\ S - J
\. - e J

(O) (X)

The following descriptions are same as the common operating method of Widows applications.
If you are familiar with working on Windows applications, you can skip the following descriptions.

B New document
When you select ‘File — New File’ from the Main Menu, all the work currently in editing mode
will disappear and the screen will start in default condition.

Edit Miew Select Sirmulation
|D Mew Ctrl+]
= Open... Ctrl+0
IH Save Cirl+5

Dave As

Or when you click on new file button in the Standard tool bar or press [CtrI+N] key, it will return
to the initial condition.

‘.ﬁﬂ%

[=I=IRS

[F=
| E=

4
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HRSpace3

B Save document

When you select File - Savey; from the main menu, the current document will be saved.

Edit View Simulation Tools h
O New Ctrl+M
& Open... Ctrl+0
& Save Ctrl+S
Save As,,,

Or when you click the save button on the Standard tool bar or press the Ctrl+S key, it will save
the document.

[=I=IRS

When saving the document for the first time, or when you select
to select the directory/file name will appear.

[F=
| E=

4

PFile — Save as; , the window

Save jn: | by Documents :l ‘:,l 'j‘ £ [~

5 IS HRHi4vC
@ 2y Music
My Recent E‘My Pictures
D ocuments

Dezktop

by Diocuments

8

by Computer

o

File name: || b | [ Save ]

MpMetwark | Saveastpe: | HRSpace Files [*hrs) v| [ cancel |

H HYUNDAI 3-10
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3. Basic Function

®  Open document
When you select

FFile - Open; from the main menu, the following open document window
will be displayed.

”Edit Miew Simulation IF'C,",S,, H
O Mew Ctrl+N
| Open... Ctrl+0 |

IE Save Ctrl+S
Save As..,

Lok jr: | 53 My Documents w | €] |
, I3 HRHi4vC
I_-‘b 2y Music
My Recent @ My Pictures
D ocuments
=
Desktop
by Diocuments
by Computer
File name: || b | Open
My Metwork | Files of type: |HRiSpace Files [hrs] v/ [ cancel |

Or when you click on the open button on the Standard tool bar or press the [Ctrl+O] key, the
open document window will be displayed.

IEIE \"’1-

[F=
| Bz

2]

3-11 HYUNDAI
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HRSpace3

When you select the document and click on the Open button, the document will be opened.
Recently used documents will be shown at the bottom the File Menu of the Main Menu. When
you click on any of the recently used documents, the document will be opened directly.

& HBSpace - ProcDesign3.hrs

Edit Miew Simulation Tools

O New Ctrl+M
= Open... Ctrl+0
& Save Ctrl+S
Save As...
& Print... Ctrl+P
Print Preview
Print Setup, ..

Document 3D Info...

1 ProcDesign3.hrs

2 ProcDesignl.hrs

3 UttdatatWHRSpaceW Test hrs

4 U'dataWHRSpaceWMNoname, hrs

Exit

Or you can also open the document by dragging the “hrs” file-from Windows Explorer to
HRSpace3 to open the document.

When HRSpace3 application is not running, you can double click on the “.hrs” file from the
Windows Explorer to execute HRSpace3 and open the document.

]
ProcDesign
X

FrocDesignT.hrs

~ HRSpace, Docurnent
I9KB

ProcDesign2 hrs
.ﬂ’(;é,‘»ipace‘[wn: ument

ProcDesign3.hrs
HRSpace, Document

18KE

A 2
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3. Basic Function

3.6. Result bar

The Result bar displays various information including the simulation results in text format.

result I x

= [

The Result bar has the two following buttons.

o This is a toggle button. When pressed, the results will not be displayed.
When the results are displayed continuously quickly, you can use this

(Disable button)  f,nction to view the results in stopped condition.

ﬂ All the content shown on the Result bar will be deleted.
(Delete button)

- HYUNDAI
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4. Model HRSpace3

4.1. Concept of Model Hierarchy Structure

All objects inside the workspace are called a ‘model’ in HRSpace3. Car body, robot, tool, jig or recorded
steps or coordinate systems are all types of models.

Each model has its own properties including name, location, shape, color, transparency etc. These
properties can be edited by opening the model properties window as follows.

model properties =

narme grid shape
shape file E] cube “
litirary ref.
parameters {mm, deg)
location (relative) 5 500
b 0 R a deg v a00
Y 0 P Ry a deg 7 a0
Z 0 i RZ 0 dag
— caolor
Style  |[filled w [ ] Drawr Backface

[ [ Jfallow parent

Transparency IE_1 Simulation On { (255,255,0)
{0:opague -~ 1.0%

Apply } [ 8]34 ] [ Cancel

As shown in the following figure, there are models that inherits the properties from the basic model
including link, robot, step etc.

¢

Basic
model

Camera Gnd oord sys. Lmk Robot ] [ Step IfO conn.
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4. Model

Inheriting the properties mean to have the basic model properties and additionally have own unique

properties.

For example, the link model has the above model properties and additionally the following link properties.

Link Properties

Axis index
(@) O
OR< ORY

a¥is range(ded)

Min. |-225

[linverse

) MNane

Cur. axis value | 10.58850 gaq

HOME 0 | deg

Manitoring axis range(ded)

] Min. hax. |

X

o]24 } [ Cancel

A model form a hierarchical structure and is arranged inside the workspace. (Do not confuse with the
above inheritance picture. The following hierarchy structure is a concept of ownership and not

inheritance.)

If model B is located under model A, model A is the parent and model B is the child to form a relationship.

B Because the child model uses the location of the parent model as the origin, when the parent
moves all the child models below the parent will move together.
(But, when setting the RefPos in model properties, the reference position is used as the origin.)

B When you delete the parent model, all the child models will be deleted together.

B When the parent model is copied, all the child models are copied together.

B When the parent model is saved, all the child models are saved together.

P HD e



HRSpace3

If you look at the hierarchy structure in the following picture, the cube is the child model of the tray and
the dish is the child model of the cube.

=@ Tray
=@ Cube

@ Dish

& Cylinder

When you move the tray, the parent model, all the child models move as well.

P HD iuneas



4. Model

On the other hand, when you move the cube, the dish, which is the child model, will move together but
not the tray.

If you delete the cube, the dish, which is the child model, will be deleted as well.

The layout of the automation line to simulate is composed through the relationship among models as
shown above, just different in complexity.

2 HD 3508



4.2. Configure and Edit Model 1

Let’s configure the hierarchy structure of the following models.

=@ Tray
= ¢ Cube
- Dish
& Cylinder

HRSpace3

When you right click on the workspace of the tree window, the popup menu will be displayed. When you
select new model, the sub menu will be displayed and you can select the "Model, .

@ o=

g Crd3Sys Propetties, .,

Batch Modification of Model Properties,,,

Mew Model | & Model
< A = Load Model as a Child... i~ Bobot
%, Link

L Coordinate Systern
g /0 Connection
&% Collision Detection
< Location Group

P HD e



4. Model

A new model named “no name” is created under the workspace. In the 3-D screen, nothing appears yet.
This is because the model shape has not been defined yet.

= iworkspace

(g
<= grid
& noname

Now, right click on “noname”, and select the model properties.

X workspace
camera
& grid

s Jroname:

Mew Model »
oad Model as a Child,..

uplicate, ,,

elete

=L
m D
XD

Save As,
I Saveas 5TL
Simplification

nn |77 Status
1 Attribute Status

|Q Model Properties. .,
Action Properties, .
Batch Modification of Model Properties,

When the model properties window appears, select the drop down list box to select the 3-D rectangular
box as shown in the following picture. Leave the other parameters and click OK.

P HD e



When the properties window appears, edit the name, shape, shape parameter and color as follows. (When

editing the color, click on the colored rectangle and set it in the window.)

model properties 3]

HRSpace3

name lTray ‘ shape
shape file [ ‘ E] Elbe :I
library ref. [ ‘
parameters {mm, deg)

location (relative) % [2500 |

X 0 mm  RX 0] eg ¥ 2500 |

i E]mm RY | 0_!n:leg z 50 |

z 0/ mm RZ 0 deg
Styl filled o Backf: Lol

tyle |fille v raw Backface Fliollowparent
Transparency 0 [¥] Simulation O (255,255,0)
I | imulation On |
[RefPosJ l }
l Apply ] [ 0K ] [ Cancel ]

The tray appears in the 3-D screen as follows.

This time, right click on the tray of the tree window and select "New as a Child - Model; from the

popup menu again.

T I
: E-il'ﬁ. Hew as a Child | & model ]
= Load Model as a Child,., = mech
& Duplicate & robot
X Delete N link
Save &s N 8tep
B Export 4s STL <> path
@ Simplification... A-goord:sys.
- /O connections
=zz 10 status... & collision detection

Now the following hierarchy is configured.

=@ Tray
@ noname

HYUNDAI
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4. Model

Right click on the noname model under the tray and select model properties. Enter the following
information in the model properties window and click on OK.

model properies =
narme cuhe | shape
shape file | | E] |cube v|
library ref. | |
pararmeters (rm, ded)

location (relative) y 500

v omm R 0fgeg z 500

2 ofom R 0fueg

color

Style  |[filled w [] Draw Backface
[Cfallow parent

Transparency El [¥] Simulation On (255,255,0)
{D:opague ~1.0)

[RefPDs ] | |

[ Apphy ] [ Ok ] [ Cancel

As shown in the following picture, the cube is shown on the tray.
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HRSpace3

In the same method as the cube, create a cylinder. Set the model properties as follows.

model properties 5]
nama |I:\,rinder | shape
shapefie | -] eylinder v|
libraryrer. | |
parameters {mm, deg)
location {relative) - 300
1000 R i z 500

b mim
v om R dey

Style  |filled v ] Draw Backface
tallow parent

Transparency D [¥] Simulation On (255,128,0)
(0:opague ~1.0)

m

deg

calar

[RefF'as ] | |

| Apply |[ 0K l’ Cancel ]

The hierarchy structure of the tree window will now be as follows. Open the popup menu for the cube
and select "New as a Child - Model; .

T I
¢ - ;
& Cyli_Hew as a Child | & model |
' (& Load Model as a Child... 1 = mech
7 Duplicate & robot
X Delete & link
[ Save &s... \ step
& Export As STL... <> path
Simplification,.. Aegoord.eys,
| m@ |/0 connections
ez2 |0 status,.. & collision detection

HYUNDAI ;
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Enter the model properties of the noname under the cube.

model properiies 3]

name Dish

shapefie |

library ref. [

L

location {relative)

Transparency
(0:opague ~1.0) L

:

X 0] mm

[
Y 9] mm
z 500

RZ | 0 geg
Style l‘ﬁlled v [[] Draw Backface

[¥] Simulation On

[RefPos | |

|
L]
|

shape

} cylinder

parameters {(mm, deg)

|

radius 1200 ‘
_ Olgeg z 10 |
0] geg
color
[[Jfallow parent
(255,255,255)
\
mpy | [ ok ][ cancel

You will obtain your planned results.

1]
L 4

|'_
Cube

@ Dish
& Cvlinder

Tray
=@

4. Model

4-11
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HRSpace3

4.3. Configure and Edit Model 2

Let’s try to learn a few more ways to work with the model.

B Open popup menu of model
Right click on the model of the tree window to open the popup menu.

T
: . New as a Child 3
¢ Cyli @ Load Model as a Child...

iy Duplicate

[X Delete

& Save &s...
& Export &s STL...
A Simplification,..

=re |0 status,.,
f= Aftribute status, .,

& Model Properties,.,
Action Propetties, .,
Model Properties Batch Modi...

Or you can open the popup menu by right clicking on the model in‘the 3-D workspace.

HYUNDAI ;
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4. Model

Select model

When selecting the model, all models can commonly be selected by clicking the left mouse button
on the model.

When you click on the model in the tree window, the model will be selected. Or you can click
on the model in the 3-D workspace. The selected model will be highlighted in the 3-D workspace.

=@ Tray
& Cube
S
& Cube3d
& Cubed
& Cubeb

=@ lraséibe h h b h

& Cube?

If you want to select several models, select the models in order with the Ctrl key of the keyboard
pressed.

=@ Tray
3
& Cube?
=
@ Cubed
e
2@ Tray?
& Cube
& Cube?

Or you can select all the consecutive models between two models by clicking on the two models
with the Shift key pressed.

- @ Tray

i

& Cubeh
|- @ Tray2

& Cube '
¢ Cube? h

But, you can only select the models with the same parent model. For example, you cannot select
cube 2 under the tray and cube 2 under the tray 2 cannot be selected together.

; HYUNDAI
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HRSpace3

B Edit model name
You can edit the name of the model from the model properties window but there is a simpler
method.
With the model of the tree window selected, left click again on the name.
Or with the model of the tree window selected, press F2 on the keyboard.
It switches to the condition where you can edit the name of the model.

A workspace
camera
== grid
o

Type the new name with the keyboard.

)~ workspace
camera
<= qrid

& My Model

Press the Enter key on the keyboard or click on another model with the mouse to reflect the
entry.

J workspace
camera
<= grid

LR My Model

HYUNDAI ;
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4. Model

Delete model
To delete the model, you can open the pop up menu from the model to delete and select Delete.
When you delete the model, all child models of the model will be deleted.

L& w‘ ﬁew as a Child B

»

¢ Cyli & Load Model as a Child...
7 Duplicate
X Delete

& Save &s...
& Export &s STL..,
[A Simplification,..

== |0 status,.,
F Attribute status,,,

& Model Properties..,
Action Properties,,,
Model Properties Batch Modi, .,

You can also delete multiple models at the same time by selecting multiple models and using the
same method.

= @ Tray
& Cube
’ Cube?
L Y Cube3
LY Cubed
& [0 X Delete
- @ Tray2 | - .
- Qra&(}:ube‘ = Step Properties,.,
& Cube!  Model Properties Batch Modi...

_ HYUNDAI
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HRSpace3

B Duplicate model

To duplicate the model, you can open the pop up menu from the model to copy and select
Duplicate.

ERY 12y T F—
= ¢ | Newas a Child »
{ & Load Model as a Child...
¢ {[& Duplicate
X Delete
Save As,,,

When the duplicate window appears, set the name of the new model and how much to
move/rotate the duplicated model as shown below and click on OK.

duplicate @

new name ‘Trayz ’
X Y z
shift (mm) ]ﬂ I 'tmuu | Ln J
angle (deg) ]0 | fu

2o

| ok

][ Cancel l

All child models are duplicated together as shown below.

) H D Hyunea

ROBOTICS




4. Model

Move model in hierarchy structure — Move as a Child of This

You can move the model under the existing parent to a different parent.

For example, let’s try moving the cube 4 under the tray to the parent of tray 2. As shown below,
drag cube 4 with the right click and drop it on the tray 2.

=@ Tray
& Cube
¢ Cube?

¢ Cube
¢ Cube?

The following pop-up menu will be shown. Select "™ove as a Child of Thisy .

=@ Trau , , |
¢ | Move as a Child of This
¢ Move After This
L
¢:  Cancel
. "__UU'EJ
= o Tl
& Cube
¢ Cube?

It moved as follows. You can see that the cube 4 moved to the tray 2 in the 3-D workspace.

=@ Tray
& Cube
& Cube?
& Cube3
& Cubeb
=@ Tray?
& Cube
& Cube?

L J Cubed)

When you drag and drop with your left mouse button, the popup menu will not appear and
execute FMove as a Child of Thisy .

; HYUNDAI
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B Move model in hierarchy structure — Move After This
You can move the model under the existing parent to the next location of a different model.
For example, let’s try moving the cube 4 under the tray to the next location of the cube under
the tray 2. As shown below, drag cube 4 with the right click and drop it on the cube under the
tray 2.

= @ Tray
& Cube
¢ Cube?

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

0
. 4
=
QO
<
o

The following pop-up menu will be shown. Select T™Move After This; .

=@ Tray | |
. Crba - - 1
¢ C Mave as a Child of This

& C|. Move After This i

.....

o Y ROBROTH

| ¢ C Cancel
=@ Traydg

L WCube

& Cube?

It moved as follows. You can see that the cube 4 moved to the tray 2 in the 3-D workspace.

=@ Tray
¢ Cube
& Cube2
¢ Cube3
@ Cubeb
= @ Tray2
¢ Cube
o

¢ Cube?

HYUNDAI _
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4. Model

B Move model in hierarchy structure — Move multiple models at once
After selecting multiple models as shown below, you can drag and drop in the same method to
move all the models.

= @ Tray
¢ Cuhe e
¢ [E Move as a Child of This
L : Move After This

¢ Cu Cancel
= @ TrayZ,

¢

& Cube?

- HYUNDAI
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4.4. Save and Open Model

HRSpace3

You can save and open the hierarchy structure of a specific model and the related child models as an hrs

document.

B Save model

@M Open the popup menu of the model to save and select Save as.

]
@

ew as a Child

T T T Y

X Delete
S

N
Load Model as a Child..,
D

»

il
L 4
QO

F o W

ave As..,

=
Iy Duplicate

I Export As STL...
Simplification, .

L X 2= & £ X X 4

fan)

== |0 status, .,

1 AHvibiote ctatiie

@ The following window appears. The file name is set as the model name by default but can

be changed.

My Fecent
Documents

?"_‘_'
[
Desktop

)

My Documents

o

by Computer

@

Fdy M etwark,

Save i

|E}hrs

¥ O % E-

_ﬂ b hirs
_ﬂ pathl.hrs
_ﬂ teapat.hrs

File hame: ||

Save ]

Save as ype: | HRSpace Files [".hrg)

Cancel ]

P HD iuneas
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Load Model as a Child

4. Model

@® Open the popup menu of the model to become the parent and select “Load Model as a

Child”.

== g

o ™

3 ﬂew as a Child

»

[ TR

= Load Model as a Child,.,

g Duplicate
X Delete

Save As,,,
I Export &s STL...

A Sirnlificatinn

@ The following window appears. Select the file and click on Open.

My Recent
Documents

\$

by Documents

%1",

My Computer

by Metwork,

Look jn: | = hrs

x| o2 E

¥| box.hrs

¥| pathl,hrs
| teapat, hrs

File name:

Files of type:

| ]

|_Open |

| HRSpace Madel Files [~ hrs) |

’ Cancel ]

® The model is opened as the child model as shown below.

=@ Box
=@ Tray
& Cube
& Cube?
& Cube3
& Cubed
& Cubeb

4-21
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HRSpace3

45.T Path

T path refers to the type of string that refers to a specific model within the hierarchy structure of the
tree window. (This is a unique terminology used in HRSpace3.)

For example, when you look at the following hierarchy structure, it has two models with the name ‘Frame’.

J workspace
camera
<= grid

@ TurnTable

& Frame

- Rail

=% Slider

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

When you are entering one of the two frames in the window, it would be difficult for HRSpace3 to
distinguish which model it is.

'Frame

Therefore, HRSpace3 uses an expression method of T path. T path expression lists the name of parents
in front of the model delimited by the symbol '/'.

The prior example of the two frames would be expressed as follows.

B /TurnTable/Frame
B /Rail/Slider/Frame

The highest level model, name of workspace, is not entered. The first ‘/’ located at the first T path refers
to the workspace.

Generally, there is a button for T path designation in front of the edit box where T path needs to be
entered as shown below.

hinge |aE_frameIhinge
w-link |aE_frameIhingeN_link

HYUNDAI ;
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4. Model

T

When you press this button and move the cursor to the tree window, the cursor shape changes to [,}5

shape. When you click on the model in this condition, the T path of the model will automatically be

entered to the edit box. (You can also directly type the T path in the edit box without using this method.)

Generally, there is a limitation in the type of model that can be entered in the edit box. For example, you
T

will not be able to enter the basic model or step model with the L\X:» cursor for the edit box that only

allows the link model to be entered,

To cancel T path selection mode, press the Esc key on the keyboard.

-
; HYUNDAI
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4.6. Shift message box

HRSpace3

By using the shift message box, you can move or rotate 1 or more models.

For example, let’'s assume there is

a model with the following hierarchy structure and try to shift the

cylinder and rectangular pillar simultaneously in +Z direction.

)~ workspace
camera
<& qrid
=@ Tray
& Cube
& Cvlinder

& SquarePole

Click on the shift message box butt

on from the Standard tool bar.

o|@(|8| e mE )k

Or you can select, TView - Shift,

dit

¢
®
®

d Perspectiveness »

- [v] ToolBar

ksl [v] StatusBar
car

grit TeachBar
Trg SimulationBar

from the main menu.

Vrgirkr}ulat‘ipp_“ _Iools Help

Tree
= ResultBar

‘ 1 Step Creation / Modification
[ Shif
’ Sealing Condition Table

P HD e
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The following shift message box appears.

X workspace
camera
<= grid
=@ Tray
@ Cube
& Cylinder
@ SquarePole

reference coord.

®self Oparent O specific

T’ |

axis

O¥X (@) ®z
ORX ORY ORZ
shift value
i |
[ Apply ] [ Close ]

Refer to the following table to set the reference coordinate, axis and shift.

4. Model

Reference
coordinate

To shift based on the coordinate of the object itself, set the reference coordinate

as ‘Self’.

To shift based on the parent coordinate, set the reference coordinate as ‘Parent’.
To shift based on a specific coordinate other than the above, set the reference
coordinate as ‘specific’ and press the T button to click on the model to set as

reference from the tree window, and enter the T path.

Axis

When you select X, Y or Z axis, it shifts in the direction of that axis. When you

select RX, RY or RZ axis, it rotates based on this axis.

Shift

Enter the shift distance (or rotation angle).

+[-
You can change the sign of the entered value by pressing the J button.

4-25 ) H D
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HRSpace3

Select the model to shift in the tree window or 3-D screen. (To select multiple number of models, click on
the models with the [Ctrl] or [Shift] key pressed.)

Now when you click on the apply button of the shift message box, you can see the selected model shifted
in the 3-D screen. That is, the location properties among the model properties of the selected model have
changed.

When you continuously click on the apply button, it will shift for every click.

The following picture is the result of clicking the apply button 3 times.

Click on the close button to close the shift message box.

HYUNDAI ;
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4. Model

4.7. Measure dialog box

You can use measure function if you want to know the distance between models. Measure dialog box is
appeared when you select Measure from View menu or press Measure button on tool bar.

Select  Simulation
Projection »

ToolBar
StatusBar

TeachBar
SpotBar
SimulationBar

SelBar
E TreePane
E ResultPane

5, 3tep Create/Modify

% Shift = 7 ——
| T 7 -

[T Measure | 3 N N E F= ?

Let’s measure the distance between model 1(robot) and model 2(cube). There’re two ways in specifying
targets, T path method and point method. Press T button, click a model to specify T path as below. Then
the base location of the model is used.

Measure
Model 1

[1ent |/’rnhnt |

Abs. Pos. (mm)|(0.00. 0.00, 0.00) |

Model 2

Dot (T /o0 |

abs. Pos, (mm3| ¢1800.00, 250,00, 0.00) |

todel 2 - kModel 1

psis dist, (mm) |(1snn.nn, 250,00, 0,00) |

Euclid dist. 1817.28| mm

_ HYUNDAI
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The location of model 2 when T path is used

HRSpace3

On the other hand, if you check “pnt” check box and click specific surface of a model, then the location

that is clicked is used.

Measure

rodel 1

Abs.pnsl(mm)|t53s.45, -1.24, £79.23)

rodel 2

e (2]

abs.Pos. (mmy | (1400.00. 190,01, 37,33

kodel 2 - Model 1

psis dist. (mm) |(850.55, 197,25, -311,40)

Euclid dist. 3IBAT| mim

In this case, the location that you can click is restricted by the settings of Sel. Mode tool bar (or Select

menu).

P HD e
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4. Model

Tools

Sel Mode a| a4« 4|

: Select a vertex Edge
Center
: Select a point on an edge Face

: Select a center of an edge Coordinate System

: Select a point on a face

[ e [ [ |0

: Select Coordinate System

(This selection mode function is utilized in Snap and Step Create/Modify function that is explained in later
sections.)

; HYUNDAI
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HRSpace3

4.8. Snap dialog box

Snap dialog box helps you to select the correct location/direction on the surface of a model. Select Snap
from View menu or press Snap button on the tool bar.

Wi Select  Simulation
Projection 3

ToolBar
StatusBar

TeachBar
SpotBar
SimulationBar

SelBar
E TreePane
E ReszultPane

5, Step Create/Madify
% Shift
Measure
|E Snap |
Sealing Condition E ] E:

Four methods are provided for snap calculation. The total number of inputs (locations) depends on the
method.

Calculated result is displayed on the 3-D screen as a coordinate system called calc and the location and
direction are displayed in the result field in numbers (X, Y, Z, RX, RY, RZ ; unit: mm, deg).

Use Sel. Mode bar appropriately when you click locations to select.

Sel.Mode EI| .ﬂ| .11||E ,l—|

HYUNDAI ;
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4. Model

1) Location/Direction: Choose 0 as the origin, 1 as Z direction, and 2 as YZ plane.

- Calculation type
0o [ 39.57, 89.17, 389.77

(® Location/Direction

OWﬂmwmmx

57.89, 89.17, 295,52
®2 ’ O Center of circle

|
l O Center of line
|
|

(O Center of rectangle

] [Apply Coordinate ]

2) Center of line: Choose the middle of 0.and 1 as the origin and 1 as X direction.

Calculation type
®0 | 39.57, 8917, 369.77

() Location/Direction

(&) Center of line

o |5?. £9, £9.17, 295,52 _
) Center of circle

|
O |—5?. 02, 89.17, 296.22 ‘
|
|

3 | ) Center of rectangle

Result |—4a.29, B9.17, 242,93, 189.3 7.4, 180.0 ‘ [ﬁppw demate]

; HYUNDAI
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3) Center of circle: Calculate a circle whose circumference includes 0, 1, and 2. Choose the center
of the circle as the origin and the plane of the circle as YZ plane

Calculation type

oo |2s. 05, 89.17, 378.38

) Location/Direction

O |—3a.33, 89.18, 323.87
() Center of line

(=) Center of circle

|
|
oF, |—1.41, 8917, 267.55 |
|

3 | ) Center of rectanale

Rasult |e.u3, 83,17, 334.85, 128.5 -0.0. -90.0 | [pr Cwmnate]

4) Center of rectangle: Choose the middle of 0, 1, 2, and 3 as the origin and the plane of the
rectangle as YZ plane

) Location/Direction

O |52.IT, 230,14, 238,13
() Center of line

Oz |s.1z 234,29, 268.01

() Center of circle

16,96, 234,59, 230,08
®3 | (¥ Center of rectangle

Result |29.55, 234,28, 253.51, 1BG.S9, -0.3 89.5 | [Appw Cnordinatel

HYUNDAI ;
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4. Model

5) Click Apply Coordinate button if you want to apply the calculated coordinates to a specific model

Calculation type
O Location/Direction
O Center of line
(O Center of circle

() Center of rectangle

Apply Coordinate

H
6) If you click an object with a cursor whose shape is changed tom, the object is located on the
calculated location and direction.

Calculation type
O Location/Direction
(O Center of line
O Center of circle

(® Center of rectangle

Apply Coordinate

(Rotate the object 90 degrees by 90 degrees with Shift dialog box if you want to change the direction of
the object.)

; HYUNDAI
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4.9. Model Properties Batch Modification

HRSpace3

The same model properties can be applied to many models.

A dialog box as below is displayed when you select several models that belong to the same hierarchy.
Open popup menu and select ‘Batch Modification of Model Properties....’

=@ Tray
= e
& Dish
L B Cvlinder
> Delete

= otep Properties, .,

| Batch Modification of Model Properies...

Model Properties Batch Modification

] Transparency I:l

(0:opague ~ 1.0}

[T Apply ta all children

J1

| Apny

0Ok ‘l [ Cancel

Check the check box of each item that you want to modify and select values. It applies the modifications
down to all the children models of the selected model when you check ‘Apply to all children’ check box.

Model Properties Batch Modification

o
[ ITransparency I:I

(Dopague ~ 1.0}

/|

| Aoply

Ok l [ Cancel

HYUNDAI
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E" 5. CAD File RSoaces

5.1. Open STL File

When the shape of the model is prepared in STL file type, it can be read as follows.
Both the ASCII type STL file and binary type STL files can be read, and the unit of measure is mm.

Right click on the workspace model (or another parent model), open the popup menu and select new
model to see the sub menu. Select ‘Model’ from here.

R //crkspace: ——
@[ NewasaChild I o model |
< | (& Load Model as a Child,., < mech

= CrdSys Properties,.. & robot
Model Properties Batch Modi.., & link
% step
< path
) coord, sys,

A new model is created under the workspace, named “noname”. Nothing is displayed in the 3-D screen
yet. This is because the shape of the model has not been defined yet.

& workspace
camera
<= qrid
& noname

HD Hyunoar 5-2
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Now, right click on “noname” and select model properties.

When the model properties window appears, click on the

shape file edit box.

J} workspace
camera
<= qrid

[ ‘ﬂlﬁ. e fs oo
New as a Child

(= Load Model as a Child,..

iy Duplicate
X Delete

& Save &s...
& Export &s STL...
Simplification,,,

== |0 status,.,
£ Attribute status,.,

|@ Model Properties. .,

&ction Properties,,,

Model Properties Batch Modi..,

model properiies

shapefile |

library ref. ,

name ;noname

location (relative)

Select the STL file to read from the open file window and click on Open.

by Documents

My Computer

@

by Network

Loak jn: |@ my _stl j
Ty =] body_bin, stl
i 23 . body_part_bin, stl
My Recent bi
Documents
@
Desktop

File name:  |0ody_tot_assy _bin_20,stl

Open

Files of tpe: |STL Files (= sty

ﬂ Cancel

5.CAD File

button-located on the right side of the

5-3

P HD
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HRSpace3

You can see that the file path of the STL file is entered in the shape file edit box as shown below. (You

can directly enter in the shape file edit box without using the == button.)

name inoname

nodel propeﬁies

1 shape

shapefile | UidataiHRSpacetmy_stibody_tot) (. ] [one

library ref. ‘

location (relative)

When the path of the file selected with

will be replaced with {LIBRARY}.

with {DOC}.
Example) {DOCHYSTLWGLASS.STL

replaced with {LIBREF}.

includes a path designated in option library, that part

Example) {LIBRARY}ToolWHanger¥wHand¥WHAND2.STL

When the path of the file includes the path of the current document file, that part will be replaced

When the path of the file includes the folder path of the library file referred to, that part will be

H HYUNDAI
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5.CAD File

If you want to see both sides of the model, check the “Draw Backface” option from the model properties
window so that both sides can be viewed. The performance of 3-D process is a little bit degenerated if
you check this option. You don’t need to check this option if all the directions’ of triangles in the closed
surface object toward outside because the back side won’t be shown.

[ ] Draw Backface

If there are other properties required, set up the properties. Now click on OK in the model properties
window and the shape of the STL file will be displayed in the 3-D screen.

" In 3-D graphics, the direction of a triangle depends on the order that the three vertexes are saved in
memory.

A direction A

} of triangle

3 HD e
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5.2. Save STL File

Use the following method when saving the opened STL file in a different format (ASCIl or binary) or when
saving after simplifying.

Right click on the model of STL shape and open the popup menu. Select “Save as STL”.

Py noname: I
Mew Model »

= Load Madel as a Child, .,
0y Duplicate,.,
¥ Delete

Save Az,
[ Save as STL
[ Simplification

LTy Cidod

When the following window appears, designate the folder and file name to save and click on Save.

Save if: |@m}l-stl v-| o B A e

My Recent
Documents

?[_‘:

Desktop

9

My Documents

.

ty Computer

Q File name: | basze_body STL v | [ Save l

MyNetwok | Saveastper | STL Files [t | [ cancel |

P HD e



5.CAD File

The following window appears.

X)

Export STL
data format magnification

times

I

shift

{ new vertex = (old vertex x mag. ) + offset )

QI l ’ Cancel

For the data type, you can select either the ASCIl or binary type.

Designate the multiplier, how much you are going to multiply on the apex coordinate of each triangle.
Generally, default value of 1 is applied but when you want to change the unit from m to mm, you can set
this to 1000. To convert in the opposite direction, set as 0.001.

Shift is the shift value to apply on the apex coordinate of each triangle. First the location information of
the model properties is shown here as default. (Note that the multiplier is first applied and then the shift
is applied.)

Click OK to save the information.

P HD e
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5.3. Simplification

When you open a STL file with very complex shape composed of hundreds of thousands triangles, even
the higher performance hardware will have severely reduced processing speed.

To resolve this issue, you can use the Simplification function for saving the file. Simplification function
uses the method of appropriately joining the detail triangles that contact each other. Due to this process,
the precision will be sacrificed but the number of triangles will be reduced.

For example, let’s assume that the following is a case when a chassis of a car floor shape is opened.

Laak jn: |@ my_stl ﬂ . a=h

body _hin, stl
body _part_bin, st
body_tot_assy_bin, st

File narme: |body_tot_assy _bin, st
Files of type: ISTL Files {=, stl) | Cancel |

This model is composed of about 200 thousand triangles and the file size is about 10MByte.

P HD e



5.CAD File

When you zoom in a part, you will notice that it is composed of detail structure. When you assume the
current condition as 100%, let’s try to simplify to the 20% condition.

Open the popup menu for the model and select TSimplificationy .

o ‘ New as a Child »
= Load Model as a Child,.,
[y Duplicate

X Delete

& Export &s STL...
(A Simplification...

3 HD e



HRSpace3

When you see the Simplification window as shown below, enter 20 in the rate, and then click on OK.

Simplification X

Rate 20| o

(The lower rate, the more simplified.)

oK ] [ Cancel

The shape is simplified as follows.

Warning: There’re cases that incorrect shapes are produced when you do the simplification too
much from the beginning (for example, less than 10%). In this case, restore it to the original shape
and try the simplification process (about 50 to 60%) several times.

HYUNDAI ]
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5.CAD File

The simplified condition is only reflected in the memory. You must save in STL file format to continuously
utilize the file. Maintain the original STL file if possible and save the STL as a different name.

P o I
Mew Model 3
= Load Madel as a Child...
n Duplicate, .,
w Delete

Save As,.,
I Save as STL
[ simplification

Save in: || iy _stl x| ® £F E-

k&) body_bin, stl
body_part_bin, st
body_tat_assy_hin, st

File name: |y _part
Save astype:  |STL Files (=sfl) |

The saved STL file is composed of about 40 thousand triangles and the file size is about 2MByte.

] HYUNDAI
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6. Load Robot and Tool HRSpace3

6.1. Load Robot

Right click on the workspace of the tree window and select TLoad Model as a Child---; from the popup
menu.

nace 1
MNew as a Child »
- ||;"' Load Model as a Child,., ]

g

= CrdSys Properties,,,
Model Properties Batch Maodi, .,

The open window appears for the Library folder.

Laak ir: |E} Library V| G ? ) "

‘_z_ Ci3g:
i [C)Rabat
My Recent =)Taal
Documents

Desktop

2

My Documents

My Computer

File name: | v | Open
ry Metwark Files of bppe: | HRSpace Files [*.hrs) “ | ’ Cancel ]

P HD e



Open the Robot folder under the Library folder, and open the HA020 folder to select the hrs file.

6.Load Robot and Tool

= YR | D Robot v o2 rmE
= 3 HADDE 3 HP16D
(= [ HAIEC 3 HROA0L
WEZ 2N SHA0L [ HR050
_ (= HAOZD 3 HS168
[3 [HCOBEIPEID 3 HS16ED
HIS 501 [HCOIBID  [5Hx200L
[HCO0C2D 3 Hx300
N [HCIZEPBID [ HX300L
- [HC1I00C2D 3y Hx400
W =M =) HC25001K [ Hx4003
. [HCZE0BID 3 ¥S100
QJ [ HC2ENED
Lh EEE [CyHH100SL
_ [ HH130L
WUESS B2 pogzqy | 7 )
OHE =H&T) |HHS|Jace Maodel Files (= hrs) v| Ep

&’.

kiy Recent
Documents

Desktop

®

My Documents

.

by Computer

-01, hrs
-01_Hida.hrs

-

ky Metwark,

File name:

Filez of tppe:

[HAD20-01,hrs

4|

|HRSpace Model Files (=.hrs)

b | Carizel

A new robot named “noname” has been created under the workspace of the tree window as shown
below. The robot shape is shown also in the 3-D screen.

workspace

X workspace
camera
<= grid

- tap

= § robot (HAD20-03)
#-% lower_frame

P HD
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6.2. Virtual controller and controller files

HRSpace3

One virtual controller is connected to one robot in work space. When a robot comes in work space, first
the virtual controller is initialized and then is set to the type of the robot without any additional axes.

You can use 10 robots at the most.

workspace

El==1E]
00.06
7 x

AgHole v [=| r|[ 00

? | ZA o2

PEE

v[%

& workspace
camera

< grid
= § robot_1 (HS165-02)
RN

sPoT [0 oN=[1 v] oN=[1 | so=[1 |

= L7 J TSI |F1l_':—- =0 =
[ UsstdataWHRS pace 3wy Wark
x k=
COlNEE A Drobot! v \ | "\ L |
) robotslICgrobet.2 virtual contoller.1 virtual contoller 2
robot_? || MytWark. brs e :
a = o = 3
= save .hrs VRC reboot
| N
’JMyWork /’ /’
N U
= robot_1 " robot_2
; ‘I 8 B, E_
& E ROBOT.CON E ROBOT.CON
MyWork.hrs E; ROBOT.MCH E; ROBOT.MCH
* E] ooot1.408 E] o001.408
import controller files from the site - o
=] oo02.408 =] o002.408
' =] oo03.008 E| oo03.408
L - apply to the fsite
actual Hi5 l D —— —— |
controller

In an actual Hi5a controller, when job files are created, they are saved as .JOB files and when system
settings are done, they are saved as .CON, .MCH, or other various setting files. This is the same in a virtual
controller. These text files are not included in .hrs document files and saved in separate folders.

B Warning: Save only one .hrs file in one folder!

one folder, be careful because other .hrs file’s controller files could be overwritten.

Control files of each robot in project “.hrs” are saved in sub folders. If you save many .hrs files in

PH
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6.Load Robot and Tool

VRC Tools dialog box is open when you select VRC Tools from popup menu to the robot model.

= AD0B-0 |
+ N lower_fra New Model »
> tap & Load Model as a Child...
Rt
o Dilke VRC Tools - robot (HADD6-03)  [X)
I Save As... [1 Reboot
& Save as STL
Simplification 7D Update Job from VRC ]
7 mini TeachPendant
@ Virtual TeachPendant l Update from VRC folder ] ‘ ] ‘
(POS, SFT, VAR, JOB)
[i& VRC Tools... |
e Virtual controllers to all
= robot models import
| & H & ) P
controller text files and are
rachTHase booted when you open .hrs
A— document.
Virtual controllers import all ‘m ik
controller text files and are i -
[k Reboot rebooted when you click 5
[Reboot] button "in VRC §
et -

Tools dialog box.

Update from YR folder
(POS, SFT, VAR, JOB)

It imports only all variable
files and JOB files without
rebooting when you click
[Update from VRC folder]
in VRC Tools Dialog box.

. save .hrs

= MyWork

robot

%, lower_frame
& tap
<&

- f robot (HADDE-03) ‘
00 I0F
<> 000 X Delete

1 Edit with MotePad, |
|Fj Update from Folder |
& Save to Folder

It only updates selected
JOBs by using text files
when you click [Update
from folder] in VRC Tools
Dialog box to JOB model.

% controller files

Edit Miew Se
=& E
ch a2l o

All controller files to robot
models are saved as text
files when you save the
whole .hrs documents.

: o
| :
{ L
i |
T A |

= fi* robat (HADDE-03)
% lower_frame
= tap
<> [ITIEMISER
<> 0004 ¥ Delete

1 Edit with MotePad, .
4 Update from Folder
[ Save to Folder |

Only selected JOBs are
saved as text files when you
select [Save to Folder] in
popup menu to JOB model.

virtual controller
Fi]
= VRC reboot
[ .

robot

Eﬂ controller files

HYUNDAI
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HRSpace3

P 0001.J0B - M2 EEX

oDEE) BEE) MA@ 220 =S2H)
Program File Format Uersion : 1.6 HechType: 142(HS165-11) TotalAxi: 4
$1  HOUE P,S=50%,A=0,T-8 (2182 _663,21_406,1191_981,-0.021,-6.621,8

You can edit selected
JOBs with NotePad when

$2  MOUE P,S-60%,A-1,T-0 (2182.663,21.406,1191.981,-0.621,-6.621,0

5 - . . SPOT GN=1,CHN=1,50=1
= E: rohlot (HADfDB L you select [Edlt with 53 HOVE (2182.663,21.406,1191.981,-0.021,-6.621,0
E2 }-tower_rame NotePad...] . sS4 HOUE (2182.663,21.406,1191.981,-8.821,-6.621,8
] sPOT
Qw oterad... in popup S5 MOVE (2182.663,21.406,1191.981,-0.021,-6.621, 08
$6  HOUE (2182.663,21.406,1191.961,-8.621,-6.621,8
<> 000y ¥ Delete menu to JOB model. ST MOVE (2182.663,21.406,1191.981,-0.021,-6.621, 0
. SPOT
| 1 Edit with MotePad, ., | The changes are applled S8 MOUE (2182.663,21_406,1191.981,-0.021,-6.621,0
i sPOT
% Update fram Falder to Virtua] contro”ers 59 2235 (2182 .663,21.486,1191.981,-0.821,-6.621,8
H Save to Folder S18  HOVE (2182.663,21.486,1191.981,-0.621,-6.621,8
| when you run [Update $11  HOUE (2182.663,21.406,1191.981,-0.0621,-6.621,0
ere $12 HOUE (2182.663,21.406,1191.961,-0.621,-6.621,0
from FOlder] after edltlng, 513 HOVE (2182.663,21.486,1191.981,-8.821,-6.621,8
< >
2 - @ P i e | ED

) Lt datat®HRS pace My Warkirobot_1

You can open VRC folder

X x 08 37 ==
J with Explorer when you S Mok IKB  HHI ot
click [Folder] button in & robot. | : e} DG
i & robot2  [E0014.J0B IKE HHI Rot
VRC Tools dialog box. @ 3 reg_x_gun [E] HISTORY. TT KB EAE |
@ & servoaun [E) ROBOT. A4E I0KE AAE DK
O test 5 ROBOT AP KB A4P IH
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6.Load Robot and Tool

6.3. Load Tool and Mount on Robot

In tree window, you can see tap (Tool Attachment Point) is attached to a Robot. Tools should be loaded
as children models of tap.

Right click on the tap as shown below and open the popup menu to select open all models.

A workspace
camera
<= grid

= & noname (HAD20-01; Hi5)
#-% lower_frame

& ﬂew as a Child >
“D"' Load Model as a Child, ..
| @y Duplicate
X Delete

E Save As,.,

The open window for the Library folder appears.

Loak if; | |3 Library \;l O N BT
‘z g
{ [)Raobat
My Fecent L) Taal
Documents
?-L-:
Desktop
My Documents
by Computer
‘g File harne: | V| [ Open ]
My Metwark | Files of type: | HRSpace Files [* hrs) w | ’ Cancel ]
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Open the Tool folder under the Library folder.

HRSpace3

For example, open sealing/airless_gun folder under Tool folder, select airless_gun.hrs, and click [OK]
button if you want to add a sample, airless gun tool.

Lok in: || airless_gun

~| ® & cf E-

Filairless_gun. hrs

File narne:

Filez of twpe:

[airless_gun.hrs

|HRSpace Model Files (+hrs)

il

Cancel

A model called airless_gun is created under the robot of tree window as shown below. You can see that
the tool is attached on the robot also in the 3-D screen.

wiortkspace

o o=

...\
=

A workspace
@ camera
= grid
- § robot (HAD20-03)

lower_frame
tap

=@ airless_gun

A tcpd

PH
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6.Load Robot and Tool

6.4. TCP and tool number

As the child model of airless_gun, there will be a coordinate system model called tcp (Tool Center Point).
The relative location/direction data of tcp based on the tap is used as the location/direction data of tool
no. 0 (TO) when recording the step or running the simulation. Hi5a controller supports a total of 16 tools
(TO~T15), and the coordinate models are tcpO~tcp15.

For example, let’s assume that 2 tools are attached as follows and names set to tcp0O and tcp3.

% flange
= M tap
= panel
- airless_gun
-4 orbital_gun
Lroter
_cover

If you want to directly edit the tool data, right click on the robot and open the pop up menu to select
tool properties.

s ]

= : ! T
=& Il Mew as a Child »
= Load Model as a Child...

[y Duplicate

| ¥ Delete

+

i
iy &

[+

& Save &s...
Export &s STL..,
Simplification, .,
Save &s CO01,.,

=

AN D

Teach Pendant,.,
Mechanism Jog,.,
10 status,.,

£ Attribute status,,,

53
oo

Model Properties, ..
Robot Propertties. .,
IEi\ Tool Properties. .,

Y

| &t Stationary Tool Properties. .,
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HRSpace3

The tool properties window appears as follows. For example, if you want to edit the data of tcp3, click
on the T3 tab and enter the accurate length and angle of the tool. Then click on OK. The entry method
is the same as the setting screen of the tool parameter for the actual Hi5a controller.

Tool Properies E'
0 (1 |12 |tz 14 |15 18 |17 [r= |2
H 7 il
Length (mmy | 55 360 |74 |
R R R
Angle (deg) |0 IC IE |
3 Apply fram YR
& Apply ta VRC
Apply ] [ (0] 4 I ’ Cancel

(You can adjust the relative value of model properties of tcp or adjust the tool data by using the shift
function.)

Choose one from options as below to select how to connect with a virtual controller.

Changes in Tool data on a virtual controller is immediately applied to the virtual
controller.

This is useful when you observe a 3D screen by importing onsite robot control
files or utilize virtual Teach Pendant to practice the operation.

Apply from VRC

Changes in Tools data on HRSPace3 is immediately applied to the virtual controller.
Apply to VRC This is useful when you create robot control files by designing work cells on a 3D
screen.

HYUNDAI ;
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6.Load Robot and Tool

The set tool data can be utilized as follows.

(1) When you are jogging the tool coordinate using the mechanism jog window, it is based on the
currently selected tool coordinate.

6.4 o4

dt_val
{} Cartesian {E} Tonl {} Stationary -

Tool# |0 w

(2) When recording the step with the record button of T/P, you can create the step on the location
of the currently selected tool coordinate.

; HYUNDAI
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/. Create Job

7.1. Robot jog

You can move the robot with the jog window.
Right click on the robot of the tree window and open the popup menu.

SR #7022 (HADZ0-01; HiF) | [ [—
BN | MNew as a Child 3
=kt Load Model as a Child. .,

=4

=L
[y Duplicate
X

Save &s...

& Export &s STL...
Simplification, .,
T3 Save &s CO1,.,

¥ Teach Pendant,..
= Mechanism Jog.., |
== |0 status, .,

When you select the mechanism jog, the following jog window appears.

jog - rohot (HADDG-D3) =

TP (mim, deg)

RK | 16000 5| deta

v | om@ Ry | omE "T'
z | 54898 3| Rz | 18000 3| -
{:} Cartesian @ Toal {:} Stationary _val

Tool #

hdir. v
(e [
-50.0 J2iH) 180.0
|

|-80.IZI | | JA0

|.1 500 | | JART)

-135.0 |

|.350_|:| | | JE(RTY

180.0
135.0
360.0
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7.Create Job

m  Scroll bar

There’re 6 scroll bars for 6 axes in a robot and additional scroll bars whose number is the same
as the total number of additional axes if there’re any. The degree of each axis is displayed in
the center of the scroll bar. It also displays the minimum and maximum values that each axis can
move.

By operating the scroll bar, you can move each axis of the robot independently. For a parallel
robot, the maximum/minimum value of V axis is dependent on the H axis.

When you press [ENTER] key, it displays a dialog box that you can edit the value of selected
axes. Type numeric values by using a keyboard and press [ENTER] key to complete the editing.

m TCP

The location and direction of the TCP(Tool Center Point; Robot tool end) is shown on the right
side of the TCP window. You can move the TCP in grid coordinate method by pressing the spin
button of each item of X, Y, Z, RX, RY and RZ. Or you can move the up/down cursor key on the
keyboard or rotate the mouse wheel up/down after left clicking the edit box of each item.

(It is increased by the value that is specified in delta slider.)

Also you can directly enter the value of each axis with the keyboard and hit Enter or select
other edit box to reflect the value.

®  HOME button
By clicking the HOME button, the robot will be positioned in HOME location (Default position).
B Cartesian / Tool / Stationary

@M When operating each axis of X, Y, Z, RX, RY and RZ of TCP, you can select which coordinate
to be based on.
Select the "Cartesian” and operate the TCP to shift the tool end based on the robot
coordinate.
When you select the “Tool” and operate the TCP, the tool end will shift based on the
coordinate of the currently selected tool.

® When you select the “Stationary” and operate the TCP, the work piece held by the robot
will shift based on the coordinate of the currently selected stationary tool.
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7.2. mini TeachPendant

Open popup menu to a robot in tree window.

B Mew Model 3

oad Model as a Child, .,

L
Cuplicate, .
o]

Save As,..
& Save as STL
A Simplification

| T mini TeachPendant

g Virtual TeachPendant
& YRC Taols,.,
= Mechanism Jog

HRSpace3

Select mini TeachPendant. TeachPendant is a dialog box with key functions that are needed to teach and

playback robots.

title bar
(shows robot name

and type) mini TP - robot0 (HS165-11) %
" 0001,JOB A‘-
JOB list 2l 0002.J0B ;
FIODO!IHSQIS)a-H, 78())(:95, 85s... A
5 B [— ™ A =]
current JOB -l Obggtl:-r (100A2H)
DO16=1
S MOVE P,3=100.0%, A4=3,T=1
52 MOVE P,3=100.0%, 4=3,T=1
current S3 MOVE P,3=100.0%, 4=3,T=1
prog. counter — .| WAIT DIS
DO16=0
34 MOVE P,3=100.0%, 4=3,T=1
S5 MOVE L,5=100.0%, 4=3,T=1
S6 MOVE L, S=100.0%, &=1,T=1
ST MOVE L, S=100.0%, 4=0,T=1
et SPOT GN=1,CN=3,3Q=1 v
istor —_—-
y \“33 MOVE P,S=100.0%, A=3,T=1 A

open jog

dialog \

open VTP g

[STOP by Internal]

>< A ,>,

START Eﬁﬁ Cmd.Input|| RESET
STEP o
Fvvvn Mod.Pos Caxd
= Record DEL

generate
new job

A picture above explains the structure and function of mini T/P. Names and functions of the most buttons
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7.Create Job

are the same as those of an actual Hi5a Teachpandant.

JOBList

mini TP - robotD (HS165-11) 5]

oo, Jog
0003.J|| 3 Delete
000g.. | - |W.ﬂIT

1 Edit with MotePad...
4 Update from Faolder
33 | I Save to Folder

=R MONME POS=RN%. A=N.T=N

[ Wew Jab

Ea

It displays the list of all work files that are saved in the controller and
displays current work as selected during play. If you click one of the
work programs while teaching, the work program is selected as the
current program and the contents of the program are displayed at the
bottom.

It displays popup menu that lets you delete or save work when you
click the work with the right mouse button.

Current job program

It displays the contents of the current program and the current
program counter. You can move the program counter by clicking a
certain command and edit relevant commands by double clicking the
commands.

History

This is an area where the history of Hi5a controller is displayed. In
other words, it displays commands that were executed or error
messages.

Open JOG dialog box

-

1

This is a button that lets you to open JOG dialog box promptly.

Open virtual T/P

oo

This is a button that lets you open virtual TeachPendant promptly.
TeachPendant is explained in the next section.

Click New Job button, enter JOB number, and press ‘OK’ button to create JOB.

New Job

Input Filename,
(Format {0001~3999F [Comment]. JOB)

g
—
I 1 nn
L Y o o o |

— =

(=)

Lo i
w0

Axes, Gst...

il | .JOB

o | [ coeat |

Now you can create steps by pressing ‘Record’ button while you move a robot with JOG dialog box. In
this case, record coordinate system and step parameter depend on the settings in teach bar.

— e T T

A= el B ¥ —— | Gl =

Teach

Base W

PP

w | 5= 480 W || % | p=|0 || T=|0 v‘

wiorkspace

o x
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mini TP - rabot (HADZ0-03)

0ont.Joe

(=1

Robot:HAD20-03, Baxes, 2|
31 MOVE P, 5=50%, 4=0,T=0
32 MOWE P, 3=50%, 4=0,T=0
53 MOWE P, 5=50%, A=0,T=0

Step Properties (MOYE) f'>__<

e v

Speed |ED ||% v|

Accuracy |0 v Tool #

outoption X1 Ox2 Cxa x4

A

Comment | \7|
Coord.sys. [ Auta,

[Jeack [Below [JrAip []5=180 [JR2=180 [JR1=180

Hidden pose

b iy} T1 mm
Fx deg

R deq

RZ deq

Result pose

b iyl R deqg

v 208711 | i

z 1780.455 | mm

I Ok ] [ Cancel

tcpo

Open Step Properties dialog box by double
clicking a step if you want to edit the step
parameters. You can edit it freely with values,
variables/expressions and others.

Also you can edit the value of a hidden pose
and when you select other coordinate system,
the coordinate -~ system transformation is
automatically done on the pose value. (This is
similar to the function of Quick Open Screen
in Hi5a TeachPendant.)

For a hidden pose of an encoder type, axis
degrees, pose expression, or hidden pose +
shift variables, the cartesian coordinate’s
value to this can be identified in Result pose.
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7.Create Job

Edit Command Statement dialog box is displayed when you click Command Input button.

function Edit Command Statement @
type tab

I Motion,l/O ” FLOYY Ctrl. ” Etc. ” SpotWeld ][ ArcWeld " Handling ” Assignment I

A -~
1\ Q-
function MOVE o=t 0000 MOVE command

list PRINT 20~ // help
INPUT#0,V1% Ends of robot tool move to target pose.
WAIT DI
MOVE <Interp.>, [<Pose>], S=<Speed>, A=<Accu>T=<T copy default
SMOV 81,L,P1,8=1000 [-<Output option>][ UNTIL <Condition>[,<Interrupt L/ statement
CONTPATH O to' gelif Brox
T s wnn o b nwe ¥
ENDLESS R1=10 3 |2 >

default _{__o  [MOVE P.P1,S=1000mm/s, A1, T=I
statement

Add ¢ 4 Stat + I £ Input ] [? Help \Mndowl
END open help

address & a§ a new
function [ oK ] [ Cancel ] window
edit box

When you select a function type with a tab on the top, relevant.commands-are displayed on the left list.
Help and a default statement are displayed when you select one command. Copy a default statement to
the edit box by clicking ‘Input’ button, edit Command Statement by referring to Help, and click “OK’
button.

(You may type commands directly into the Command Statement edit box from the beginning.)

Open this dialog box by double clicking commands in mini TeachPendant if you want to modify functions
that are entered or steps without hidden poses.

E)__E_r_a[ﬂSDTnOrﬁn%sé Imfsrnhaé%[ Al Popup menu is displayed when you click the right mouse
g Copy button on History. Logs can be deleted or turned on/off
< Salect Al when there’re too many contents to be displayed.

STEF

START ‘ ‘ EWD
-

Em”' Delete Al
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7.3. VTP (Virtual Teach Pendant)

Open popup menu to a robot model in tree window to execute Virtual TeachPendant.

(Or press button on mini TeachPendant.)

EN3R obotl (Hoire- 1 I
% low Mew hModel »
= tap| & Load Model as a Child, .
=& [ Duplicate,,,
> Delete

g SSE Save As,.,

o oo B Save as STL
nini TP - robe B Simplification
| 0002J0B | [] mini TeachPendant

D003, JOB
oood,JoE |9 Wirual TeachPendant

You can run the basic operation with mini TeachPendant mentioned in the previous section but you need
Virtual TeachPendant to do a detailed system setting or monitoring.

The structure and operation functions of Virtual TeachPendant are almost the same as the ones in actual
Hi5a TeachPendant. However unlike the actual one, Motor ON/OFF, Start,-and Stop buttons and mode
switch are located on both sides of a keypad to utilize space more-efficiently. Click the [adjust keypad
size] button if the width of TeachPendant is too big to be fit on a screen due to the low resolution of a
monitor.

(Vertical resolution of the monitor should be at least 730 pixels. If you use a monitor that is smaller than
this, you may not run it even though you reduce the size of the keypad.)

Drag dark borders on the left, right, or bottom of a keypad if you want to move the window.

8, Manual ot

Record cnd, & - ——— i =
(B} Program | <71 S/F 02 Unit:{0] | &~ Mech L Crd sk Jog spd Tl

)y 0001 0/0 ALL MECH | [0IHS165-11|  JOINT  |EI< 250mm/s| P
L& MOVE P,S=60%,4=1,T=1 W01 S:01 Ea

Input/Output signal
ngle

Pane set
1 [

F!
Soft key.

L MOVE P.S=60%.A<0.T=0
nginch; MKUCRD 1.P1,P2P3
- MKUCRD 1.P1.P2P3

= END

END

User key

A

Keypad that is reduced with [adjust keypad
size] button
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Record cnd,

L&

&) Program
> 0001

&I S/F
/0

%) Unit:[0]
ALL MECH

MOVE P.S=60% A=1,T=1

& Mech
[GIHS165-11

.Crd
JOINT
Ww.o01 s:01

&l Jog spd
1< Z50mmys|

| Robot pi

rogram ...
Fobot HSTES-TT, Taxes, Tsteps

[FBUS IN(FBEX)

- — Sk

g
DA W -

8
Jog inch,

[

QuickOpen

MOVE P.S=60%.A=0.T=0
MOVE P,S=60% A0, T=0
MOVE P.S=60%.A=0.T=0
MOVE P,S=60% A=0.T=0
MOVE P.S=60% A0, T=0
MKUCRD 1.P1.P2P3
MKUCRD 1P1P2P3
END

END

END

END

END

ViZ=0

END

About
(version no.)

option

Motor ON

START

STOP

Operations of Virtual TeachPendant and actual Hi5a’s TeachPendant are the same.

3

V]
L
"iT“
S
Sl

T J AN T'IS"

BRI AEANE

B | 2 < I
"

a1 25

HRSpace3

Manual out,

Ly

Pane set

close
adjust
keypad
size

minimize

mode
switch

Sometimes, buttons on TeachPendant don’t work after you operate other windows. If it happens, click
TeachPendant screen and retry the buttons.

There’re 3 tabs in ‘Config’ dialog box, ‘Ethernet’, “Folder Path’, and ‘License.” Use the default settings in
Ethernet and License tab. (You don’t need a separate license for Virtual TeachPendant if you use it with

legal HRSpace3.)

PH
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7.Create Job

Config

Ethernet | Folder Path | License |
HesidentFIash|U:WHesidentIash | E

USE M2l |G

EEIEEE

Folder Path is the location of various setting files that is managed internally when virtual T/P is operated.
And when the File Manager of VTP is executed, in tree structure, TP and USB are mapped to this path.

Record cnd, J. :
File mana L

2&? E‘WB Mame

i =-ig T/P MngPane, cfg.
# £ bin ID 2 2
R cfa |

Run to #-E help
#- log
¥ sound

Emd
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7.4. Step creation / modification dialog box

When you utilize the step creation/modification dialog box, you can generate accurate steps on the
surface of the model quickly.

7.4.1. The basic way to create steps

Let’s assume that there is data for the following robot and chassis floor, and create some steps at a part
of edge.

Click on TStep Creation/ Modificationy button on the Standard tool bar.

EECEENEE@NEN
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7.Create Job

Or you can select FView — Step Creation/ Modification; from the main menu.

WS Simulation  Tools  Help
Perspectiveness 3

ToolBar
StatusBar

SimulationBar

E Tree
=] ResultBar

~, Step Creation / Modification

% Shift

Sealing Condition Table

The following “step creation/ modification” dialog box appears.

step creation/modification [

[jobfs’tep ] r

i 0

surface normal

[Juse

7 0

position (relative)

X Olmm RX l 0 ‘deg

RY l 0 ldeg

mm

mm RZ 0 ldeg;

7-13
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You must set at which job you want to create the step through the edit window on the right side of the
“jop/step” button. You can either directly enter the T path through the keyboard or press the “jop/step”
button and click on the job from the tree window.

step creation/modification

(jobistep | | #701-1P001 |

position (relative)

Click on the surface location of the chassis floor data to create the step. When the job is set in the “Step
Creation/ Modification” window, the coordinate appears on the clicked surface. This coordinate is only to
show the location and it has not created the step yet.

Position (relative)

[ &uto Mod.
Surface normal
Use [Javerage [ [inverse)

Ox ®y Oz

‘[ Make ] [ Madify ] [ Close ]

When the location is incorrect, click again and to adjust the direction, enter the rotation angle in the edit
window of RX, RY and RZ.

(When you turn the mouse wheel after clicking on the wanted edit window, it increases/decreases by 10
degrees.)

(Location value, that is the value of X, Y and Z in the edit window can be directly edited with the keyboard
or mouse wheel.)

If you want to create a step so that the specific axis is vertical to the surface automatically, select the use
check box of surface normal and select X, Y or Z.

HYUNDAI -
) HD Rdsorics 4



7.Create Job

When you click on the surface in this condition, you can see the step indicated with the selected axis

vertical to the surface.

If you want to change the direction of the vertical axis by 180 degrees, press the Inverse button.
(If you want to continuously apply the inverse direction, check the Inverse check box.)

| < 0002408

mini TP - R701-1 (HA020-03)

3 x

0o02.J0B

New Job

Rel. WAIT

Robot:HAD20-03, Baxes, 0...

Step Creation / Modification X

[jobistep | [ /R701-1/0002.J0B

Ox

Position (relative)

Surface normal

Use

[ average

Oy @z

72 deg
RZ deg

[ Auto Mod.

D -Inverse

mE

I N

BEE

[ Make i ‘[ Madify ] [ Close ]

‘Y.

Set the parameter of the step to create in the teach bar.

PP v| =

W s

o w0 9 v o)

03)

un

0-03) 3 x
New Job
Rel. WAIT

03, Baxes, 0...

|sPOT [0 oN=1 v

Step Creation / Modification

[jokistep | | JR701-1/0002.J0B

Position (relative)

Surface normal

i deg
RZ deg

[[] Auto Mod.

7-15
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Now, click on the create button to create a new step at the end of the designated job.

<> 0002,J0B
mini TP - R701-1 {(HAD20-03) rx
0002,.J0OB New Job
Rel.WAIT

51

Robot:HAD20-03, Baxes, 1...
MOVE P,5=50%, &4=0,T=0

| jobistep

Position

Surface

Use

Try creating other steps on the surface of the chassis floor with the same method.

=@ airless_gun

i o e tepl
~<> 0002,J0B
mini TP - R701-1 (HA020-03) B x
0002.J0B —
Rel.WalT

S1
52
53

355

Robot:HAD20-03, Baxes, 5...
MOVE P,5=50%, A=0,T=0
MOVE P,5=50%, A=0,T=0
MOVE P,5=50%, 4=0,T=0
MOVE P,5=50%, 4=0,T=0
MOVE P,5=50%, 4=0,T=0

1 [io;fshep ] | R701-10002.008

Position (relative)

Surface normal
Use [Javerage
Ox Oy @z

2 o8 w2
]

Make | | Modify |

Steps that are displayed in red mean the robot can’t do this pose. In order to modify this, press iob/step
button, click the steps in red on 3-D space, to enter T path in the dialog box.
(Or you can directly enter with the keyboard.)

»

HYUNDAI -
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7.Create Job

Now, click on a new location and click Modify button. Or if you adjust the spin control of a location edit
box (it’s convenient if you use a wheel on a mouse) after checking Auto Mod. check box, then you can
easily find the location that is changed to white because the step location is immediately changed.

(The edit only affects location/direction. The set parameter value of the current step of the teach bar is
not applied.)

_—

[jobistep | | R701-1/0002.J08/53 |

Position (relative)

X mm  RA deg
Y 125305 5 mm  RY deg
z mn  RZ deg

Auto Mod.

Surface normal

Use [average [

| Make ][ Moiify ] [ Close |

- HYUNDAI
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7.4.2. Average function

For sealing or arc welding, it is common to create steps on V type seam not the flat surface. When you
use the surface vertical function, the direction of the step may be improper as shown below.

arcoweldingdine

(seam)
’

HYUNDAI -
) HD Rdsorics 18



7.Create Job

Select the average checkbox and click on surface, it will get the surface vertical directions of the clicked
location and the locations apart, and make average direction of step with these 5 directions. (When you
use the average function, the response to the surface click becomes slower.)

average

direcyf

|

Sometimes when the direction is inappropriate even by using the average function, manually modify it.

- HYUNDAI
s ) HD Rdsorics



7.4.3. How to Insert another Step in Between Steps

HRSpace3

For example, let’s assume that you need to insert several steps between two steps S15 and S16 as shown

below.

First open the “Step Creation/ Modification” dialog box as shown below and click on job/step button.
Then click on S15 from the tree window to enter the T path in the edit box.

step creation/modification 3]

[iobistep | |

|

X
g

7

position (relative)

Rl 0l

Olmm RY 0 ldeg

0| mm RZ 0 | deg

surface normal

[Juse

|
average | Freverse
~ |

[

Make

| [ wosry | [ cose

H HYUNDAI
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7.Create Job

Now, click on the desired chassis as you did before and click on the create button. You can see that a
new step named S16 is created/inserted after S15. The existing step S16 now became S17.

[jabistep | | R701-1/0002.J0B/516

Position (relative)

Another thing to note is that the T path in edit box is automatically converted from S15 to S16. That is, it
prepares for S17 to be inserted next.

Now create 3 more steps in the same method. Insert the steps in the following order. The T path of the
edit box now points to S19.

(jobsstep | [ /R701-1/0002.J0B/S19

Position (relative)

: HYUNDAI
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7.5. Import teach point and location group
You can set up the direction to be vertical to the surface of an object by importing mass teach location
data from CAD data. (It’s only available for data exported from CATIA V5.)
And steps also can be distributed properly by using a mouse when the work should be done by several
robots.

First, below is how to extract welding points in CATIA V5.

Hide parts except welding points.

CATIA V5 - [646053X000_ER_H3X30091_090615.CATPart] =03
E] A ENOVIAVE MY BE ¥ N9 £ & Csg 5 x
&

v

A

v

NEES . B9 ¥ 6O BES nEé 2,
QEME G i3t Hey [ & [’44‘1

Select Measure Inertia/Customize...

[ Keen measure Create geomety | Export I] Customee. .. Il

@ ok | @ cancell

HYUNDAI _
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7.Create Job

Drag the whole welding point area, click Export button, and select a file name.

I Keen measure Create geomsty Exoort Customee. .. |

It generates a text file as below. (Only X, Y, and Z teach locations are extracted.)

P weld_points.txt - HI2ZE:

OFE(EY BEE) MA@ 2200 TS2H)

[

I

ZzZdE MultiSelection

= 3 254, 10 122 26810 16:83:59

g N hhi

Component | Sub-Component | Gxz[mm] | Gy[mm] | Gz[mm]
UDF_SPT_S_GN_3.83...655003v088 | | 2613.974 | -259_464 | 176.488
UDF_SPT_S_GN_2.213...6550031008 | | 2586.095 | 234.365 | 176.422
UDF_SPT_S_GN_2.382...655003v080 | | 2658.255 | -288.258 | 169.785
UDF_SPT_S_GN_2.217...6550034000 | | 2721.551 | -372.448 | 229.757
UDF_SPT_S_GN_2.219...655003vA80 | | 2547.267 | -425.887 | 243._808
UDF_SPT_S_GH_3.85...6550031000 | | 2529._338 | -339.510 | 242.958
UDF_SPT_S_GN_2.222...655003v600 | | 2u62.649 | -267.553 | 246.727
UDF_SPT_S_GN_2.381...655003vA800 | | 2658.255 | 288.258 | 169.785
UDF_SPT_S_GN_2.226...655003v880 | | 2721.551 | 372.448 | 229.757

: HYUNDAI
s ) HD rosorics
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Suppose there’re work space that has a robot and a body shape comes from CATIA.

£ test.hrs - HBSpace3
File Edit View Select Simulation Tools Help

hed& @ =8 ’@|@|@|§‘ vA O B ® H Simulation Prl' = | IEI 000000  Timg

'sPOT [] GN=|1 w

}Teach‘Base vHPtP v’ s=’50 v||% v’ A;’uin T=l0 v]

workspace 3 x

> workspace
camera
<= grid
= ¢ body
< arpl
= § robot (HAD20-03)
% lower_frame
X tap

jog - robot (HAD20-03) R Xx

Click the right mouse button on the body and create a new location group.

e [m (Y SN

= f rob[  Hew Model ¢ Model
®% | & Load Maodel as a Child,., i+ Robot
g [ Duplicate,,, %, Link
> Delete L Coordinate Systern

m /0 Connection
@4 Callision Detection
|<> Location Group

I Save As...
I Save as 5TL
B4 Simplification

Assign a name to the created group, open popup menu, and click Location Group Properties:--

Py

EI robo] ¥ Delete

...\ |
I | Location Group Praperies, .,

HYUNDAI -
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Location Group Properties dialog box is open as below.

Location Group — grp0 ®
Stepd | Location Display
oL | STEPO Group code
[+] Location
[1Path
[15tep #
File Import
Irnpaort
Location
Export
(Select Job)
Direction
surface
Ox OY @I marmal | |Imverse

7.Create Job

First, click [File import] button, select CATIA file type, and specify teach location data that are prepared.

Location Group Import &|

File type

LA TIA location propery

‘ Ok, ‘ ‘ Cancel ‘

P HD
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CE nl5ez HE

TSN | test v @& & m-

—E weeld_points, bzt

OHZ OIZ(M: | weld_points et v| HEE)

IF S AT | All Files (==} v

RR
b

Teach locations are created on the body as below. The teach location model that is created with this
method is called Location and its set is called Location group. Locations and Step look very similar but
Location only has location/direction/order and doesn’t include various parameters and functions.

T — - —
Location Group - grp0
Step#  Location | Display
S0 STEPO — | Group code
51 L1 0 Wit
a0 T, |0: White v
gz 1[3 Location
S5 L5 [JPath
S6 L6 Step #
57 L7 [1Step
58 L8
9 L3 File Import
S10 L10
SN L1
312 L12 Import
S13 L13 Location
S14 L14
S15 L15 Export
316 L16 v | | (SelectJob)
Direction
Surface
OX OY ®Z kil ”|nverse‘

HYUNDAI -
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7.Create Job

Data exported from CATIA only has teach location and doesn’t have direction. If you want to make
locations be vertical to the surface of parents’ body, select locations that you want to modify and click
[Surface normall button. (You can click step # from Step # in the left box of the dialog box or select it
from a 3-D screen. Use [SHIFT] key or [CTRLI] key together to select several locations at a time.) You can
adjust the axis to be verticalized if you select a radio button for X, Y, or Z in advance.

Location Group — grp0

Step#  Location 4 Display
2373 L3723 Group code
5324 L5324 Whi
5325 L325 M’
gggg tggg Location
Ose
Step #
S330 # £
<Ml HRSpace3d
5332
5333 340 locations will be made vertical to the Earent's STL surface,
5334 ! For many locations, the process could take long time, Proceed?
1R

Direction

Surface
OX OY ®2Z oAl [Inverse

Below is the result after verticalizing. Since the parents of location grp0 are a body, surface of the body
is used as a base. If directions of some locations are inversed, you can inverse them by selecting them
and clicking [Inverse] button.

Group code
0: White s
Location
[JPath
[]Step #

File Import

Impart
Location

o) Export
v {Select Job)

Surface

] [Inverse]

- HYUNDAI
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HRSpace3

You can also display path and step # if you check the check boxes for them of Display group in Location
Group dialog box.

Location Group - grp0.
Step#  Location ~ | Display
5323 Group code
5324 Whi
535 (0: White |
Sha Location
S Pt
e ] Step #
$330 [ Step
5331
e File Import
5333
5334
5335 Impart
5336 Location
$337 oo
5338 Export
5339 v| | (SelectJob)
Direction

Surface

siflon on

In the picture as above, the locations are widely distributed and the order is-very complicated for one
robot to do the work. Let’s distribute the work to 3 robots and make the order better to do the work.

Add 2 location groups as children to the body and open Location Properties dialog box for each group.

O g2
= f robot (HA

jog - robot (HA02

Step# Location |

Display
Group code
[#] Location
[#] Path

[#] Step #

File Impart

Location Group - grpl

Location Group - grp2

Impart
Location
r—

Step#
=11]

File Impart

Display
Group code
Location
[JPath

[ Step #

PH

HYUNDAI
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7.Create Job

Use different colors to distinguish the two groups.

oup — grpl

Location || Display Location Group - grpl
B Alpleode 1 Location Group - grp?
t%gg 0 White s Step# Location Dalgpla'.'-" 5
roup code - :
L326 [¥] Location & = TEFD : Stepd Laesiien Dizplay
327 I Path 50 STEFD Group code
tg%g Step # Location 0: White «
L330 []Path I White

1 Red

tggé File Irnport [ Step # W
'[%%3 45 ellow
L33 Location (?

| 337 ——— 1 -

Click [Import Location] button from grp1 dialog box and drag target locations on a 3-D screen by keeping
pressing the left mouse button. Locations in white have been changed to red and a path is created
according to the order that is dragged. You can see target locations in grp0 list box are moved to grp1
list box.

\77
——d]

Locaiiionwﬁ;nu;r— aqrp2

ep# Location D(i;D'aV i
; Display STEPD roup code
Step# Location
30 STEPO Group code
g% tg;B el _Rd [¥] Location
S3 L243 Location [JPath
Step# | Location || Display gg té?g [IPath [ step #
: Whi : S7 L248 =
535 L3 0 Whto 5 38 L158 File Import
5326 L326 Location S9 L157 File Import
B Do Paih st L g
S329 L1329 Step # Impart
$330 L330 Location [—\Expo t
5331 L331 — — (Select.lnh)

: HYUNDAI
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HRSpace3

If you select one location from the list box or on the 3-D screen and drag it, it is inserted to the next
location that you select. By applying this, locations that are already moved to grp1 can be reordered by
dragging them again.

I

VT .
Location Group - grpl

Step# Location

S0 STEPOD

S1 Leva

52 L97

s3 L160

sS4 L249

55 L159

S6 L316

@ L158
L248

Parts of grp0 locations are moved to grp2 also in the same way.

Step# Location
533 L123
53 L274
S35 L8l
S36 L210
537 L82
538 L338
539 L293
S40 L156
S41 L247
S42 L155
543 L327
S44 L154
545 L246
S46 L96
S47 L152
S48 L2458
549 L2
Direction
Display OX OY ®F

STEPO Group code

3

L3 Location

L Path

L7 Step #

T [JStep

(]

L10 File Import

L11

L12 — .

Hg LcT:g?ion Step#  Location Display

L17 525 L5 Group code

L18 Export 526 L26 T Fed B%

L19 (Selecpt Job) 521 L1g2

HYUNDAI :
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wiorkspace

A waorkspace
camera
< grid

=@ body

< grpl
< grpl
<r grp2

= f& robotd (HAD20-03)
% lower_frame
L tap
= robot! (HAD20-03)

* lower_frame
K tap
< 0005,J0B
= v pnbnt? (HADPO-0T) b
rini TP - robot (HAD20-03) X
0005, JOB

hew Job
FeI.WAIT

31
32

34

RobotHAD20-03, E... A
MOYE F,5=100%,... =
MOYE P, 5=100%,...
FMOYE P, 5=100%,.., =
MOVE F,5=100%,...

hACIWE B S =1 N2

p - grpl
Step#  Location | | Lisplay
=0 STEPD Group code
el L42 I: Red
F, L1590 b
gi Hl?z [¥] Location
35 L264 [¥]Path
36 L250 Step 4
57 L101 I Cistep
=8 L166
29 L3039 File Impart
= =10 Loz
h 211 L104
S L2221 Irnpart
513 L1653 Location
=14 L9z
o1h L9? Export
516 L2713 v (Select Job)
Direction

ox o oz

7.Create Job

If you click [Export (Select Job)] from the dialog box and select an empty JOB program from tree window,
locations are created by JOB steps that are selected.

P HD
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7.6. Import onsite robot process

Do the procedure as below if you want to observe/modify robot processes that are already installed on
production sites by making HRSpace3 simulation.

simplified

Get the CAD data of elements like works, jigs,
If neaded

tools of the site (.stl format).

. o

Y,

7

Layout the elements on the HRSpace3 workspace.

.

g

Select a robot with ‘Load model as a child’, Save .hirs | |
dispose it and define the robot name.

o

Set the tool property and robot property’s @
coordinate system as ‘apply fromi VRC',

-

1

Copy each controllers’ every files of the site into ﬁ.
the subfolders named each robot name.

L )5
. 4
f Reboot VRC )
If it has additional axes, B
\ specify TPath in robot property )
.
il N

Mount a tool model, and check the TCP.

~

If some actions of tool or jigs are needed, make
the script and specify it in action property

’”~

Contact the
supplier

HYUNDAI :
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7.7. Connect HRView and HRLadder

7.Create Job

HRView and HRLadder can be connected to HRSpace virtual controller in the same PC. (It can also be
done in different PCs. In this case, the 2 PCs should be connected via Ethernet.)
Communication between support software and the virtual controller is only done via Ethernet device and
doesn’t support RS-232C.

A picture as below is an example that HRView and a virtual controller are connected in one PC. It shows
all back up controller files from onsite copied to a virtual controller via HRView.

“IP address for external” of virtual TeachPendant should be the default value, “127.0.0.1”. (127.0.0.1 is the
standard IP address that represents local host (i.e. this computer).
For HRView, don’t change the exiting IP address of PC and let “127.0.0.1” be IP address of a robot

controller.

Robot Controller

Name
(ZIROBOT.CON
(ZIROBOT.MCH
[£]ROBOT.ERR
[&IROBOT.FBU
[iJrROBOT.INF
[a]rOBOT.STP
[£IrROBOT.SWD
[#]ROBOT.VAR
[=]s00.L4D
[¢]0001.08

~1nnnn 1ND

Block = Date Lo
527 20110318
624  2011/03/18
606  2011/03/18
9 2011/03{18
0 2011/03{18 —|
606~ 2011/03/18
173 2011/03{18
0 2011/03/18
2636 2011/03/18
41 2011/03{18 al

24

an1tinoiio

to

file:

\

conn.

[Ethernet | [host] 127.0.0.1

Config

Ethernet | Folder Path | License

Record cnd,

[m}
Jog inch, I

=
1

U

QuickOpen

= 5

Help

9

[B) Program | <1 S/F

[ Unit:[0)
ooot 040 ALL MECH

MOVE P,5=60%,4=1,T=0

E”Mech
[01HS165-11

W

d

JOINT

W01 S:01

g Jog =g
1< 250mn

Robot program __

51
152

153

54
S5

RobotHSTE5-T1, Taxes, Tsteps
MOVE P,5=60%,4=0,T=0
MOVE P,5=60%,4=0,T=0
MOVE P,5=60%,4=0,T=0
MOVE P.5=60%,4=0,T=0
MOVE P,3=60%,4=0,T=0
MKUCRD 1.P1.P2,P3

MKUCRD 1.P1.,P2,P3

END

1mi
17 18]19] 2
B 2|27 28

IP address

121.0,0.1
10,6,4,155
192,168, 144.1
192,168,46,1

192,168,1.172

description

localhost

Broadcom NetXtreme Gigabit Ethernet - THZ! AH E21 OILI ...

WMware Virtual Ethernet Adapter for YMnet]
YMware Virtual Ethernet Adapter for YMnetd

3Com EtherLink XL 107100 PCI For Complete PC Manageme,.,

IP addr, for TP - main

IP addr, for external

[

20 0

D & \ Input

(‘127.0.0

1 ‘ Input

P HD
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A picture as below is an example that do download and monitoring by connecting HRLadder to the virtual
controller of HRSpace3.

For HRLadder, don’t change the exiting IP address of PC and let “127.0.0.1” be IP address of a robot
controller.

® @ens . ~C® E
vHPtP v: s:‘so v‘% vE

a x

=] [ 000000 mmespa| 1) G|semoe 1] | [ 4|

® | simulation
[0 |[/spor O on=[1 v] on=[1 | se=[1 |

= B720 - HBLadder
File Edit View Insert Tool MWindow Help
DEE b 2B 2 - S0 @ TEELE S8 BT

— T H4F AF 5¢  4F Ak <o e s} TON CTD  EQU HEQ LES GRT LEQ GEQ  MOU_COP CCOP ROT  ADD SUB

(BT remote RUN ~|BT5T  enet fhosy
Workspace x
T R720
=54 PC Ladders
=1 Check_lO
] 542_Check_Supplier,LAD
] S41_Check_Hand,LAD
] S00_Main.lad
] S03_Init.LAD
=%, Robot Controller Ladders

HA020-03)
er_frame

B S41_Check_Hand.LAD

EM.STOP

Manual out, R10

1: Robot search ref, pose record = @ Off O0n I
— Init & 7
o~ [ oreron ot |
3: Output({DO) signal clear = (ODisable @ Enable ) Pane set B S00_Main.lad
4: Online shift register clear = Disable Enable
il P4
5 Embedded PLC mode = Ooff QStep OR-Stop @R-Run O'ﬁun- 4@ ]
Softkey,
| |[short (v
B43310 CALL 1
1000000 /=
1000000
User key 1000000
® 1000000
PC
IP addr.U1 92.168.1.172 v

Raobot Controller

Name |host ‘

Padarf 127. 0 . 0 . 1 |

monitaring port (Hi4) IBUD

FTP port (Hid)

HYUNDAI -
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¥ 8 smuiation

8.1. Simulation

You can simulate 1 or multiple robots by using the simulation bar.

Simulation b| ﬂ 00:00.00  Time Spd. | 1

L

HRSpace3

For example, if the 2 robots below were taught respectively, let's try to playback the robots

simultaneously.

mini TP - robot_2 (HA010L-03)

Qoot.JoB |(New Job_] ‘DDDI.JOB | Wewdob_)
|[(ReLWAIT |

Crewar )

Robot:HAODE-03, Baxes, dsteps
51 MOVE P,8=50%, 4=0,T=0
52 MOVE P,3=50%, A=0,T=0

29 MOVE B S-EN% A=0 T=0

31 MOVE P, 8=50%, 4=0,T=0
82 MOVE P,3=50%, 4=0,T=0

ﬁobot!HAUIUL-UB,V Baxes, 1steps

The simulation option must be check in the model properties of each robot.

[+] Simulation On

First, click on the reset button of the simulation bar to initialize the robot.

Simulation  » | 5 |® 00:00.00  Time Spd.| 1

G

When you click on the playback button, the timer will operate and the two robots will playback

simultaneously.

Simulation@ _R_JV 00:00.00  Time Spd.| 1

O

P HD
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8.Simulation

‘wIJDDIﬂJOB New Job 0001.J0B New Job

[ Rel.WaIT_| ‘ | Rel.WAIT )
Robot:HADDE-03, Baxes, dsteps | Robot:HADOE-03, Baxes, dsteps |
MOVE P, 5=50%, 4=0,T=0 MOVE P, 5=50%, 4=0,T=0
MOVE P,3=50%, 4=0,T=0 MOVE P, 3=50%, 5=0,T:
MOVE P, 3=50%, 4=0,T=0 MOVE P, 5=50%, 4=0,
MOVE P,5=50%, 4=0,T=0 MOVE P,5=50%, &=0,
END MOVE P, 5=50%, =0,
END

—_q44
wonouon
ocooo

When you click on the stop button, the robot stops playing. When you click on the playback button again,
the robot continues to playback.

Simulation stops when all robots’ work is completed and you can check the total cycle time on the
simulation bar.

Simulation @ 000118 Tlme_Spdm G|

When you want to start the simulation from the start, click on the reset button and initialize the robots.

Simulation b | = ]@ 00:0000  Timespd.| 1| G

If you want to repeat the simulation cycle, click on the repeat button and then click on the playback
button. This button is a toggle button.

Increase the number of Time Speed if you want to play simulation fast. (The virtual time and actual time
is the same if you use the default value, 1. If Time Speed that you enter exceeds the performance of a
PC, it plays the simulation with the highest available speed.)

Tifme Spd.| 4 3

P HD e



8.2. 1/0 signal

HRSpace3

In HR-BASIC, there are commands to output or wait digital / analog signal. The operation of this command
can be simulated.

Let’s assume the following for each of the robots for the 2 robots.

Robot1 outputs the DO25 signal in 1 when it reaches step 3.
DO25 signal of robot1 is connected to the DI32 signal of robot?2.
Robot2 wait for the DI32 signal to change to 1 in step 1.

Robot2 outputs A02 signal in 3.5 when it reaches step 3
AO2 signal of robot2 is connected to Al1 signal of robot2.
Robot1 wait for the Al1 signal to be 3.0 or above in step 4.

The taught results are as follows. (The arrows indicating signal connections are drawn to help your
understanding.)

mini TP - robot_1 (HA006-03)
0001.JOB

Robot: HADD6-03, 6axes, 5steps
Y35+0

MOVE P,8=50%, A=0, T=0
MOVE P,8=50%, A=0,T=0
MOVE P,S=50%, A=0,T=0
Y35=1

MOVE P,3=50%, 4=0,T=0
WAIT Al1>=3.0

MOVE P, 5=50%, A=0,T=0
END

®

New Job

Rel. WaIT

. Emnen e uia
mini TP - robot_2 (HAD10L-03)

0001.J0B

S

S2
S3

S4
S5

Robot: HADIOL-03, baxes, 5steps
£02:0

MOVE P, 3=50%, A=0,T=0
WAIT X38=1

MOVE P,S=50%, A=0,T=0
MOVE P,S=50%, A=0,T=0
£02=35

MOVE P,3=50%, A=0,T=0
MOVE P,3=50%, A=0,T=0
END

New Job

Rel.WaAIT

HYUNDAI
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8.Simulation

To connect the 2 signals, you need to create an I/0O connection model for the workspace model as shown

below.

wiorkspace

| Mew Model

‘? = Load Model as a Child,

=

& CrdSys Properties,,,
Batch Modification of Model Properies. ..
= § robot_2 (HANDE-03)

% lower_frame
L tap

& Model

I+ Robot

%, Link

L Coordinate Systemn

|E /0 Connection
&4 Collision Detection
< Location Group

When a new I/O connection model is created, the I/O connection properties window appears.

Y ropame |

0 Duplicate. ..
¥ Delete

Save As. .

|=d 1/0 Connection Properties... |

I/0 Connections — noname

output input

Yalue

4}-‘ ﬁ*‘ It | Q‘Deleteﬁll

Close

(%)

When you click on the ﬂ button, a new row will be added to the list. Enter the T path and the 1/O
signal name of each robot separated by the '/' as follows. (Type in after double clicking on the row. Or
you can click on the T path button and select the robot from the tree window, and add the signal name.)

P HD
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Click on the ﬂ button again and enter the second connection in the same method. The results are as

follows.

I/0 Connections - noname

£

output

Jrobot_ 1435
Jrobot_2/A07

input
Jrobot_2/ %38

(7]

-ﬁ-| i | L‘;.k| Delete All

Close

Click on the button (or close button) to close the window.
Open the individual popup menu of the two robots and select 1/O status.

5 § [T IYZRTU VY

Mew MModel
= Load Model as a Child, ..
1 Duplicate. ..
> Delete

Save As,.,
I Save as 5TL
[Z] Simplification

_t
=]
-

iy

%
L
o

o}
[}
o |

[T mini TeachPendant
9 “irtual TeachPendant
& WRC Taals,.,

= Mechanism Jog

|n.rl |/0 Status

Attribiite Stati

P HD e



8.Simulation

The names and values of the signal output/input from/to the robot are displayed on the I/O set status
dialog box.

I/0 set status - robot_1 3]

name Yalue

Now, play the robot and observe whether the waiting signal is done properly.

Simulation «| m|| 000000 Timespd.| 1| G
|

I],O set status - robot_ R x| I/O_ set status — rr_:im_,t:? [%]

3 HD e



HRSpace3

8.3. Collision Detection

This is a function that checks whether there’re any collisions among robots, tools, works, and JIG. First
you should create a collision detection model in workspace. The position in a hierarchical structure doesn’t

matter.

q | Mew as a Child & model
<= | & Load Model as a Child,., = mech
=] I‘ g Crd3ys Properties, ., i I_riT‘lint
| Model Properties Batch Madi,,, :
=] . %, Step
=4 aitless_gun <= path
L top L coord, sys,
e ;DDTDD m /0 connections
s, 50 Header |f_’/a collision detection
P

Open popup menu of a collision detection model and select Collision Detection Properties.

oA

[ Duplicate
¥ Delete

Save bs,,,

| Collision Detection Properties, .. |

Add rows to Detection List by using ﬂbutton, press ﬂ button, click nodes in tree window, and enter
T path of a model that you want to check.

Use ﬂ ﬂ buttons to adjust the order of items.

E L buttons are to delete selected items and delete all the items, respectively.

HID Hyunpal 3-8
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8.Simulation

collision detection — ColDet

Detection List

#  TPath of Model grp ol

/CarBody 1]
JRobot/lower_frameupper_frame/armn _frame/arm_pipe 1]
SRobot/lower_frameupper_frame/arm_frame/arm_pipewrist_body 0
1]

[T g B e |

BS5_gun

[ ][ t|e|l ] @ |

Condition When colided

output to ResultBar color
interval |1 [Istop simulation [sound

3 HD e



HRSpace3

Collision detection lowers the simulation speed so it’s good to enter models only that are needed.

In a model that is entered, there may be sets that don’t need collision detection. In the picture as below,
collision detection is not required among airless_gun (the tool mounted on the robot), arm_pipe (i.e. a
robot’s upper arm), and wrist_body (i.e. wrist). (They should not be checked because they are always
stuck together.) If we assign same group number to this model, collision detection won’t be done for this
model. Use any number bigger than or equal to 0 for the group number.

The total number of items should not be more than 100 and there’re no limitation in the total number of
groups.

collision detection — ColDet

Detection List

#  TPath of Model grp ol
0 /CarBody 1]
1 /Robotflower_frame/upper_frame/arm_frame/arm_pipe 1
2 SRobotflower_frameupper_frame/armn _frame/arm_pipewrist_body 1
3 /Robotftap/fairless_gun 1

| 7] olo] =] _a |
Condition When collided

output to ResultBar color
interval |1 [Istop simulation [ 1saund

Select when you want to detect collisions in Condition.

OFF Do not detect collisions.
Condition
Simulation b Simulation Detect collisions only when Step GO or playback simulation.
Cff
Bl ays ..
Always Always detect collisions such as when do JOG or layout models.

Determine how often detect collisions. Detection requires lots of time and
makes the simulation very slow or even makes it difficult to run the simulation
interval when the scale of CAD model is large or there’re many items to be detected.
In this case, it gets faster if you increase a detection interval. However this may
cause inaccurate results because detection is not done every time unit.

HYUNDAI _
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Options as below are how to indicate collisions when they happen.

Whien collided

output to ResultBar color

[ stop simulation sound

8.Simulation

output to
ResultBar

It reports T path of models whose collisions are detected in Result window.

[Collision] ColDet: 0.010{sec)
0 iCarBody
3 IRobottapfairless_gun

stop simulation

If checked, simulation is stopped when collision happens. If not checked, simulation

keeps going even though there’re collisions.

color

It displays models whose collisions are detected in red.

sound

Sound effect is generated when collision happens.

Detection List

1
2

=

# | TPath of Model

[E JCarBody

JRobot/lower_frame/upper_frame/arm_frame/arm_pipe
JRobot/lower_frarmeupper_frarme/arm_frame/arm_pipe//wrist_body
Shobot/Aap/airless _gun

agrp | col
0
|:| -
1]

If there’re collisions, the collision status by model is displayed in the col of Detection List. A number other
than -‘ in ‘col’ represents there’re collisions with the model in that row number. In the picture above
shows a model in row 0 collides with a model in row 3.

Collision detection lowers the speed of simulation or the operation because it does lots of
calculations.
Note | Deleting parts (holes in bolts and internal structures) that are not needed for simulation in
CAD data helps to improve the operation. Import huge CAD files after simplifying it if possible.
Increase the detection interval properly if the operation of collision detection is too slow.

_ HYUNDAI
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9. Teach Method and Coord.Sys. Properties HRSpace3

9.1. Traverse axis

You can configure and simulate the traverse axis of the robot.
First, configure the rail, slider and robot as shown below. Rail is just a model but the slider is a moving
part of the robot controller and must be made as a link.

J waorkspace
camera
<= grid
= ¢ Rail
= } BaseCrd
=% Slider
= & iRobot (HADZO-01; Hik):
#-% lower_frame
- = tap

Set the properties of each rail, slider and robot as shown in the below table and attach the tool to the
robot.

Name ‘

Rail 0 0 0 5000 500 100
Base coordinate 0 0 150 NA.
system
Slider 0 0 100 600 600 50
Robot 0 0 50 N.A.

H D Hyunpar 9-2
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9.Teach Method and Coord.Sys Properties

Base and robot coordinate system is quite matched only except X value (when moving on the traverse
axis), so we aligned the origins of base coordinate system and robot coordinate system (when the traverse
axis value is 0).

Because the origin coordinate of the robot based on the origin of the rail is (0, 0, 150), the location of
the model properties of the base coordinate mustalso be (0, 0, 150). ((Rail height 100mm) + (Slider height
50mm) = 150mm )

base crd. origin

rail origin

3 HD e
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Specify the additional axis 1 of the robot as the traverse axis. Open the robot properties window.

B Set the total number of axes to 7 and number of additional axes to 1.
B (lick on the A1 (Additional axis 1) button and click on the slider from the tree window.
B (lick on the base button and click on the base coordinate system in the tree window.

Now, click on OK to close the robot properties window.

robot properties - noname EI

general | passive link || palletize pazsive link || FPDT mm || coordinate systems|

mech.lype claszz totalaxes addaxesEI
mec"-?&gz‘[ | | E] Fob.Con. Connect

relative Tpath of links

|a2_frame | |.-’rail.-’base coard Aslided |
|a2_flame.-"a2_arm | | |
| az2_frame/aZ_am/al_frame | | |
|
|
|

| a2_flame.-"a2_arm.-"a1_frame.-"wrist| |
| a2_framex’a2_arma"a1_frame.f’wrist| |
| a2_flame#a2_arm.-’a1_frame.fwrist| |

main program no.

robot properties - noname EI
| general | passive link | palletize passive link | FFDT 0D | coordinate systems
BASE |.-"rai|.-"base coord, |

uzer coordinate systems

(] |
(o] |
(3] |
|
|

[ g ) sl |
||~ |x

[ue]]
[us ]

()

[ 1]

[ import from CO0 ] [ export to CO0 ]

oK ] ’ Caneel
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9.Teach Method and Coord.Sys Properties

It displays a message that says you need to initialize VRC because axes are changed. Click ‘OK’ button.

¢ Major robot properties are changed,
“/ Yau need to da VRC's system initializing,
Proceed?

=5z ]

=

A message as below is displayed and virtual TeachPendant is automatically open. Go to the setting screen
in the message and set additional axis settings of 7th axis. As you can see the picture as below, set Axis
spec to Base, set ‘Axis struc’ to X, adjust ‘Softlimit’ and ‘Acc/Dec param’ appropriately, and press [F7:
Complete] key.

HESpace3

i ) Please execute "[F2: Systern] - Bt Initialize - & Additional azis constant” with ¥TP,

F2OTE

. Additional a>

1 3 ant
Axis spec = O Servo gun O Positioner OJig O Servo hand
Axis struc = i‘l]near—v]I = q
Axis location = BD 1 DSP 1 Axis 4 Brake = 7
Reduction ratio = ]I[ /0 / 100 [mm/rev]
| sottimit = Min 2000 Max 2000 [rom) |
AMP spec = ]:Sh - 2 (HX 25-P)
Motorspec = [20KW |- [TSMIODBNGZ30ELH v
Maximum speed Accel, time
4cc/Dec param = 250 [mm/s] 400 [rns]

Select the axis composition,

Save the document and reboot VRC to apply the settings.

3 HD e



HRSpace3

In order to apply the setting, save the document and reboot the VRC.

Edit Miew Se
= =
ch [Bl2E)
= 8 |
# N\ lower_fra New Model »
X tap & Load Model as a Child...
@ Duplicate,..
% Dl VAC Tools - robot (HADOG-03) X

I Save as STL

Simplification

3) Update Job from VRC \

7 mini TeachPendant

@ Virtual TeachPendant Update from VRC folder ,/
(POS, SFT, VAR, JOB)
[l VAC Tools... |

Open Link Properties dialog box of a slider. Since the robot should move to the left and right along with
X axis, set Axis index to X and set the range of the axis.

Link Properties r§|
Axis index
®x Oy OF  [lnverse Cur. axis value Dmm
ORd ORY  ORZ O MNane HOME 0 Jmm
axis rangeimim) Manitaring axis rangedmim)

Mir. NEES 1 Min. I:I LEYS I:I

(0134 l ’ Cancel

H HYUNDAI 9-6
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9.Teach Method and Coord.Sys Properties

Now let’s create work. First, create job with mini T/P.

=@ rail
A base coord
=% slider
= robat (HADZ0-03)
% lower_frame
= A tap
=4 airless_gun
A tcpl
<» 0020,J0OB

mini TP - robot (HAD20-03) 1 x

0020108 Mew Job
FEI.W.-‘-‘-.IT

FRobot:HAD20-03, 7...

Set the coordinate system on TeachBar to Base. Steps that are the robot’s coordinate system move along
with the movement of the robot’s traverse axis.

‘Teach'éase viptr  Mms=l50 | Y% v A:lo v 'r=7!70 9

Teach by using Record button while moving the traverse axis shown as below.

mini TP - robot (HA020-03) 1 X

0020.JOB ‘ New Job]
‘ﬁel.WAlTI

RobotHAD20-03, T...

S1 MOVE P,5=50%,A...

52 MOVE P,5=50%,4...

53 MOVE P.5-50% 4 .
d 0 F &

Confirm the moves by executing the simulation when Teach is completed.

P HD e



HRSpace3

9.2. User coordinate

HRSpace3 supports maximum of 10 user coordinates. The advantage of using this function is that because
you can specify a job’s RefPos as the target work not as the robot, so the job will move with the target
work when the work is moved.

For example, let’s try to teach the steps in the user coordinate for the 4 corner surfaces of the rectangular
panel as shown below.

First, create the user coordinate as the child model of the panel and set the name to ‘crd_panel’.

=& robaot (HADZ0-03)
% lower_frame
= A tap
=@ aifless_gun
o e tepl
-« (004, 08
< 0005408
°
| Mew Maodel & Model
(= Load Model as a Child,,, §» Robot
0o Duplicate, .. % Link
. Delete |)- Coordinate Systemn

g |/0 Connection

T Senn e

H HYUNDAI 9-8
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9.Teach Method and Coord.Sys Properties

The coordinate will be created at the origin location of the panel as shown below. If needed, edit the
model properties of the coordinate to adjust the location/direction of the origin.

citt panel

Open mini T/P of the robot and create new job. Tree window looks like as below.

L workspace

~lg@ camera

e grid

= robat (HAD2O0-03)

we N lower_frame

ok e

=¥ airless_gun
o = tepD

Now open Robot Properties and select Coordinate System tab. Click U1 button in User coordinate systems
and click ‘crd-panel’ in tree window.

Choose one from two options as below to connect with a virtual controller.

The changes in user coordinate systems in VRC are immediately applied to
the virtual controller.

GRS This is useful when you import onsite robots’ controller files and observe
them on a 3-D screen or utilize virtual TeachPendant to practice operations.
The changes in user coordinate systems on HRSPace3 are immediately
applied to the virtual controller.
Apply to VRC PP

This is useful when you create robot controller files by designing work cells
on a 3-D screen.

- HYUNDAI
9 ) HD Rdsorics




HRSpace3

Click ‘OK’ button to close the dialog box.

Robot Properties - robot [x]

| General | Passive Link | Palletize Passive Link | FPOT Passive Link| Coord.sys.

=) |

Iser coordinate systerms

[U1 HJ‘paneIJ‘crd_panel | [UE H |
(]| jra) |
o] jral |
(v4]) | (v |
=) | @) |
O Apply from VRG
(¥ Apply to VRC

QK Cancel

Teach steps on the surface of a panel by using Step Creation/Modification dialog box. At this time,
dropdown list box on Teach bar for the coordinate system should be set to user1.

You may recognize coordinates displayed in Step Creation/Modification dialog box is user coordinate
system, not robot coordinate system.

HYUNDAI ;
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9.Teach Method and Coord.Sys Properties

crd_panel [iobistep | | irokotinoos.JoB

Position (relative)

X n RX deg

Y 0% mm RY 02| deg

[ 03w w deg
[] Auto Mod.

Surface normal

[use Average [[Inverse

[ Make

| [ Modity | [ cose |

Run simulation when Teach is completed. If the result is normal, change the location/direction of the panel,
press ‘Apply to VRC button in Coord. sys. Tab of Robot Properties dialog box, and run the simulation
again. You may notice that tool end is moved to the same panel surface location before the change.

Virtual Controller may have 10 user coordinate systems at the most by setting control parameters. Select
‘Apply from VRC radio button if you need to utilize this information in HRSpace3. It creates coordinate
system models as children models to the robot model and automatically set coordinate system properties
of the robot model.

_ HYUNDAI
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HRSpace3

Later, when the values in user coordinate system are dynamically changed in a virtual controller, this is
also applied to HRSpace3.

Robot Properties - robot 3]

 General | Passive Link | Palletize Passive Link | FPDT Passive Link | Coord.sys. |

Em) |

User coordinate systems

o[ | (]| |
a)| | (o) |
3 ! I3 } ug ’ l
]| | ()] |
s | (v |

O Apply to VRC

ok || cancel

HYUNDAI -
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10. Application Function HRSpace3

10.1. SPOT welding application function

Hi5a controller function manual —Please refer to spot welding section and understand how to use spot
welding function first.

10.1.1. Enter SPOT commands

In Hi5a controller, SPOT commands are used for both Air gun and Servo Gun welding.

It's convenient if you use SPOT Tool bar to enter SPOT commands. When you press REC button, it only
records MOVE command if the check box is OFF (via point) and it records MOVE with SPOT command if
the check box is ON (weld point). Parameters are automatically entered according to the settings of Gun
number (GN=), condition (CN=), and sequence (SQ=) in SPOT Tool bar when SPOT commands are saved.

SFOT [] GH=|1 «| Ch=|1 Sa= 1

Let GUN button of a keypad ON and press REC button when you record it with virtual TeachPendant.
(Please refer to SPOT welding function manual for the details such as how to modify SPOT command and
change conditions.)

HYUNDAI ]
) H D rosorics 10-2



10.Application Function

10.1.2. Perform welding — Air gun

The operation of Air gun is executed by script file. Script get Weld, welding instruction signal, show the
pressing movement of moving tip, and produce Complete command.

spot_airgun.vbs

For C gun. Control Air gun with signal.

X_gun.vbs

For X gun. Control Air gun with signal and control X gun link

These scripts need attribute settings as below.

Name Description
name Yalue
Ml Zion Value of moving tip axis when the
Clased 0 Mx0 ]
Unithdove 12 value of Mx is 0
Value of moving tip axis when the
Mx1 .
value of Mx is 1
Value of moving tip axis when
. Closed 9t
2| o8| wfdeal pressed.
Ry Unit for the movement of moving tip
ance
= UnitMove (Bigger number means higher
speed)

As you can see in a picture as below, the robot produces W1 assigned output signal and is on standby.
(Assigned output and assigned input are set in System/Application parameter/SPOT welding menu by
using Virtual TeachPendant.)

_ HYUNDAI
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Action Properties

HRSpace3

Action file (] &l
Trigger Invoke s
D oV LA
g"o e [me ] W1: DO23 MOVE L, 5=100.0%
Link moving PO
O Aways Weld MOVE L, S=100.0%
Command
_] apph  SPot_airgun.vbs D
script file
i WI1; DI22
= o | isesetancs
| B o5 Weld
H
s s :g i Complete
5l = a ' 2 H ‘
T gunt e : :
» v ! )

input
/robotU/tap/

output
/robot0/D0O23
/robot0/D025
/robot0/tap/c _gun_air_m/tip/Complet/robot(/DI22

2[7) o] o | wlfmen)

| A

/robot0/tap/c_gun_air_m/tip/Mx 0.00

Value
PATVALEG I 0. 00

Close

Set I/O connection to plc model as you can see an example as below since this signal should be entered

to moving tip as Weld signal. (Set path appropriately to fit: workspace configuration.)

Output

Input

/robot0/D023

/robot0/tap/g_gun/tip/Weld

spot_airgun.vbs, scripts of moving tip, do welding operation when it receives Weld signal, and then
produces Complete signal. Set I/0 connection to plc model as you can see an example as below since this

signal should be entered to the robot as WI1 assigned input signal.

Output

Input

/robot0/tap/g_gun/tip/Complete

/robot0/DI22

The VRC that was waiting moves to the next command when it receives WI1 signal. This I/O connection

is the same as the operation method of Air gun in actual processes.

10.1.3. Perform welding — Servo Gun

Unlike Air gun, Servo Gun doesn’t need scripts and only needs to set it as additional axes appropriately
in real situation via virtual TeachPendant. For the 1st function, steps that have SPOT GN=1.. command are

HYUNDAI
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10.Application Function

recognized as welding points. The virtual controller executes MOVE command and controls additional
axes that are set as guns and moving tip moves the same trajectory in real situation according to this.

* Scripts are used when moving tip is not simple such as X gun.

- HYUNDAI
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HRSpace3

10.1.4. Large stroke/Small stroke and manual pressing — Air gun

For steps that are via points and not welding points, it needs a function that sets it to small stroke or
large stroke.

In case of Air gun, set it with X1~X4 output option in MOVE command. For example, a virtual controller
produces X1 assigned output signal if there’s X1 output option. Connect this signal to Mx signal that input
to moving tip as below by using I/O connection model.

Action Properties

PRIY I LIBREF L spot_airgun vbs| = ﬁ]

Trigger Invoke H|5
Virtual

O e Controller
@® /0 change
O Link moving
S

_] apply.  SPot_airgun.vbs :|

script file

open/close

W1: DO23| @ X1: DO25
= A A Weld [ manual
| ‘= Command
3 S

- “Connections - plc

output input Value

PIBM
>

/robotl/D023 /robotl/tap/e_gun_air_m/tip/weld __[INV]]
name value|  |/robot0/DO25 /robot0/tap/c_gun_air_m/tip/Mx 0.00
L I - 200 //robot0/tap/c_gun_air_m/tip/Complet/robot0/DI22
Mx1 -100
Clﬁsed 0
UnitMove 12

#|(7] ¢]| o] il _fﬂ 8 I&”DeleteMl

[ Apply “ OK H Cancel J |
Output Input
/robot0/X1 /robot0/tap/g_gun/tip/Mx

Scripts of moving tip execute small stroke or large stroke according to the value of Mx0 and Mx1 in
attribute settings when Mx input signal is changed.

In Hi5a virtual T/P, manual open/close is executed because X1~X4 assigned output signal manually toggles
between 0 and 1 when you click user key MX while pressing [Shift] key.

In addition to this, when you press [Shift] and [GUN] key together, manual pressing operation is executed
because W1 ~ W4 signals are produced.

HYUNDAI _
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10.Application Function

10.1.5. large stroke/small stroke and manual pressing -Servo gun

In case of servo gun, X1~X4 output option is ignored and moving tip is open by a virtual controller
according to recorded location of gun additional axis.

In Hi5a virtual T/P, manual open/close is executed when you click “svgun man open/close” button in user
key and [Shift] key together.

In addition to this, manual pressing operation is executed when you click “svgun man press” button and
[Shift] key together.

‘open/close | man press

_ HYUNDAI
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11. Misc. Functions HRSpace3

11.1. Preference dialog box
Various options of HRSpace3 can be set in Preference dialog box.

These settings are saved in Windows registry not in documents.

Preference E

General | Display

Default path

e HE@

B General - Library
Set a default folder path when you select Import models in popup menu. Basically it is set to
HRSpcace3/Library.

B General - Work
Basic location that users’ work will be saved.

HD Hyunoar 11-2
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11.Misc. Function

R128
G128
B128

4\>Genera|- Display |

Background color .~ Job path

DisnlaviCurrentJOEl v
wigh [1 | R200

G200

Pattern | Short Dotted v‘ BO

Step

Display { Current JOB vJ Label

Stde | Mono-ColorL v‘ [v] Backdroj

B Display — Background color
Set background color on a 3-D screen.

B Display — Job path

Select how to display a straight path between steps in Job. You can choose color, width, pattern
such as solid or dotted line.

® Display method

Hide Don’t display a path between steps.
Selected JOB Display a path only to JOB that is selected by clicking in tree window or on
a 3-D screen.
Current JOB Display a path only to JOB that is a current program counter.
Display paths in all steps of all Job for all robots. There’re chances that
Al readability get worse and the speed of 3-D display gets poor when the
number of steps are too many.

- HYUNDAI
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B Display — Step
Determine how to display steps. You can choose the displaying style of step, and whether to
show the step label, and background.

HRSpace3

® Display method
Hide Don’t display steps.

Selected JOB Display a path only to JOB that is selected by clicking in tree window or on
a 3-D screen.

Current JOB Display a path only to JOB that is a current program counter.
Display paths between all steps of all Job in all robots. When the number
of steps are big, there’re cares that readability and the speed of 3-D display

Al get poor.

Display paths in all steps of all Job for all robots. There’re chances that
readability get worse and the speed of 3-D display gets poor when the
number of steps are too many.

Steps are displayed as an arrow shape if Mono-Color Line is chosen for step style. In this case,
the position and direction are as below.

c\

position

PH

HYUNDAI
ROBOTICS




’ H D Hyynpal
ROBOTICS

® Daegu Office (Head Office)

50, Techno sunhwan-ro 3-gil, yuga, Dalseong-gun, Daegu, 43022, Korea

® GRC

477, Bundangsuseo-ro, Bundang-gu, Seongnam-si, Gyeonggi-do, Korea
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