VISUAL COMPONENTS OLP layout modelling tutorial

Robotics OLP layout modelling tutorial

Visual Components 4.8 OLP | Version: July 1¢t 2024

Learn to model robot positioners, workpiece positioners and welding torches for OLP
use and then use these options to setup a functioning layout.

This document includes the following topics:

e Component modelling
e Layout building and setup
e Importing and positioning a workpiece
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Robot Positioner

This is an exercise for modelling a robot positioner (track) from existing CAD geometry. The
exercise is divided into the following sections:

e Import Geometry

e Save the component

e Createa link

e Modify CAD data and add geometry to the link

e Finalize the robot positioner

Import Geometry
1. First, open an empty layout or clear the 3D world by clicking FILE then Clear All.

z oo -
Clear All
Clipboard

2. Inthe MODELING tab, import the geometry using the Geometry tool.
Importing geometry is available in the HOME, MODELING and PROGRAM tabs.

FILE HOME PROCESS MODELING PROGRAM DRAWING HELP
g + Mew

g | B

Interfaces

"{5‘ =1 Measure
Automatic Size Signals

Select Imteract

Hierarchy gSIElSa (s Geometry
- |:| Always Snap
Clipboard Manipulation Grid Snap Tools Connect Move Mode Import Componer
Component Graph ¥ X Geometry

Impert CAD files

3. Select the MyTrack.step file included with the downloads for this lesson and click Open.
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4. Select suitable import settings in the Import model panel. These import settings are
explained in detail in the Visual Components Help documentation. For this tutorial the
settings pictured below are suitable. Then click Import.

Import model X
Uri
CilUsers\UserName\Downloads\MyTrack.step IEI

Import Options

Structure
@ Feature O Node O Component

Tessellation guality
— High

Include
|:| Hidden Markups Paints
Materials Textures All configurations

|:| Read block attributes

Material Creation Rule Create a new material if no good ma. ~

Feature Tree
(® Full (O Optimized (O Collapsed
Organize geometry

O By faces @ By material O Collapsed
O Mathematical data

Up axis
O +X O + @ +7
O -x O - O -z

Filter Options

Minimum hole diameter 0 mm
Minimum geometry di... 0 mm
Healing tolerance 0 mm
Units Default A
Analyze mport Cance
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Save the component

OLP layout modelling tutorial

1. Inthe MODELING tab, to save the component from the Component group, select Save As.

FILE HOME PROCESS MODELING PROGRAM DRAWING HELP
] cony "{5‘ z ! Measure " Interfaces Q % New Creato ik @
i Automatic Size @‘ Snap Signals d H Save D Show 7e e

Select Interact Gloelwyy Selected  Geometry i Features Tools Behaviors
X Delete v D Always Snap %’ Align g L 2 save As pic i e
Clipboard Manipulation Grid Snap Tools Connect Move Mode Import Component Structure Geometry Behavior
Component Graph ¥ X Save Component As
> % 7% Save selected component to new
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+ MyTrack
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2. Inthe Save Component As panel, set the Type to Robot Positioners and then click Save As
to save the file to your computer. For example, you could save it to your My Models folder
SO you can access it easily from the eCatalog.

Save Component As 4

¥ Basic Info
MName MyTrack

Description
My first track

Type Robot Positicners A

Tags
Max Payload 0 kg

Reach 0 mm

Preview
Image

lcon
File
VCID

New VCID

Modified 7172024

¥ Authoring
Manufacturer
Author
Emnail

Website

Company Logo Logo Change

* Version
Revision

Auto incremen...

L] -

Is Deprecated

snes
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OLP layout modelling tutorial

You can find the path for My Models from the eCatalog folder tree.
Example: C:\Users\username\Documents\Visual Components\4.8\My Models

eCatalog

All Models

Public Models

My Models

Currently Open

Recent Models

Most Used

Maodels by Type

Models by Manufacturer

Create a link

¥

x

£

My Track

1. Inthe MODELING tab, from the Component Graph on the left, in the Component Node
Tree select the MyTrack component and then from the Structure group in the ribbon, click

Create link.
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When the MyTrack component is selected, in the Component Graph the whole
component is selected and it will then appear highlighted in blue. If you select only the
geometries from the Node Feature Tree below, the selected geometries will appear
highlighted in green.

H = Visual Components Premiur
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= % MyTrack

- Y‘ GeoContainer
GeoContainer_0

2. Select the Link_1 we created on the left, then select the Move tool from the Manipulation
group, and use the Snap tool to snap the position of the link to the center of the track
mount plate.
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VISUAL COMPONENTS OLP layout modelling tutorial

3. With Coordinates set to Object in the Link Properties on the right, we must make sure that
the link is oriented so that the Z-axis is pointing upwards and the X-axis is heading along
the track.

To rotate the axis so that the red X-axis is heading along the track, in the 3D world select
the blue Rz axis and using your mouse rotate it 90 degrees.

FILE HOME PROCESS MODELING PROGRAM DRAWING HELP T~ A~
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If you place your mouse cursor close to the degree indicators that appear, you can
rotate the axis in increments of five degrees to set an exact value of e.g. 90°.
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For links and components, always check their orientation with Coordinates set to
Object.
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4. With Link_1 selected, in the Link Properties on the right the following properties should be
set:

e Set JointType to Translational.

e Set the Axis to +X.

e Set the Controller to New Servo Controller which creates a Servo Controller.
e Set the Min Limit to 0 and Max Limit to 3124.

If you have the Link_1 node oriented in the other direction, select another direction
from the Axis list for the joint. If the track carriage moves the wrong way, choose — instead
of + axis. You can also use the Measure tool to measure the Min and Max Limit for the
track from the geometries.
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5. From the Component Graph on the left, in the Component Node Tree under Behaviors,
select the Servo Controller that we created and make sure that in the Properties panel on
the right the following properties are set:

e JointsisJ1.
e RootNode is MyTrack (Component name).

e FlangeNode is Link_1.
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Modify CAD data and add geometry to the link
1. To create the geometry for the moving link, the carriage geometry must be split from the
whole component. So in the MODELING tab, from the Tools menu select Split.
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2. In the Split feature panel, set the Split level as Set (or Faces if it does not work with Set).
3. Thenin the 3D view, holding the CTRL key, multiselect the required geometry parts that
are moved with Link 1. Then click Split from the base of the Split feature panel.

FILE HOME PROCESS MODELING PROGRAM DRAWING HELP M A

‘é‘ L2 Ii" =) Measure Interfaces z q + New Create
Automatic Size Signals o 6 Hsave [ ] show
Hi

Select  Move Interact

Toeliay Selected Geometry
- I:‘ Always Snap B save As
Clipboard Manipulation Grid Snap Toals Connect Move Mode Import Component Structu
Component Graph X Split feature X
g Y - s Split lavel Set -

& [H (search. Q) = &
o MyTrack

I— = Properties

= @' Behaviors

| L &% Servo Controller
+ Link_1

Split Cancel

Other useful tools that are sometimes required to modify a CAD model are Explode
and Slice. See the Visual Components Help documentation for more information on these
tools.
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4. Inthe Component Graph on the left we should drag the separated geometries up from the
Node Feature Tree to the Component Node Tree under Link_1.

So holding the Shift key, left mouse click on Geometry and drag it up placing it under

Link_1.
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Finalize the robot positioner

OLP layout modelling tutorial

1. Inthe MODELING tab, selecting the MyTrack component and in its Component Properties

over on the right, set the Category as Robot Positioners.

This is required for the Robotics OLP product to recognize the component as a Robot

Positioner.
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2. Next select the MyTrack component and select Wizards from the ribbon and choose
Positioner.
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3. Inthe Positioner panel, set the following properties:
e Positioner Type to Robot Positioner.
e Flange Link to Link_1.
And then click Apply.

When the Output panel below states Robot Positioner behaviors created. You may close
the wizard now you can then click Close in the lower right corner to close the Positioner

wizard.
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4. The wizard will create a Mountinterface behavior and a RobotFrame property that is used
to connect the track to the robot.

The values in the Properties of the Mountinterface component should be similar to the
image below.
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5. Select the Link_1 in the Component Node Tree on the left. And then from the Node
Feature Tree below select RobotFrame under the Root, and using the Snap tool, snap it to
the center of the track mount plate.
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6. The position of this RobotFrame will be the position the robot component will later snap to
when using the PnP mode. And to position the robot correctly, in Feature Properties on
the right, with Coordinates set to Object we can rotate the Rz axis by -90 degrees.
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Enabling Frame Types and then Frames from the 3D World Toolbar allows you to
visualize the Frame names in the 3D world view.

=y | EA
ol | £3 &2

o

|_| Robot Bases

|:| Robxot Tools

|:| Robot World Frames
|_| Robot Positions

Frames
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7. In this example the imported robot positioner component already has materials assigned
to it. If materials are not present, then you may assign materials to the component.

To do that, first select Tools from the ribbon and then Assign. And in the Assign material
panel, select a material from the Library tab and assign it for the geometry by clicking the
feature in the 3D view. And then click to Close the Assign material panel.
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8. Make sure the track carriage is moving correctly by selecting the Interact tool and jogging
the carriage along the track in the 3D world.
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9. And final step is to use the Save control to save the changes to the component.
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e (& Snap 4 signals [ show [ ' & Move
e ey Selected Geometry
# Aign

Features  Tools Behaviors | Properties = Wizards
v L4 -

v v
Tools Connect Move Mode Import Component Structure Geometry Behavior Properties Extra Origin
o 7 ; : Save Component x
it (l4¢) (p : =
¥ N
¥ Basic Info
Name MyTrack
Description
My first track

Type Robot Positioners hd

Tags

Max Payload 0 kg

Reach 0 mm

lcon /

File [ CAUsers\lonesDaT\CneDrive - Visual ¢ |
¥ veiD [ 85bcc2c3-0610-425a-bBA7-82042eb5% |
o MewVCD [ ]

’ Modified [ 6/25/2024 |
N » Authoring
» Version
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Workpiece positioner

This is an exercise for modelling a 2-axis workpiece positioner from existing CAD geometry. The
exercise is divided into the following sections:

e Import Geometry

e Save component

e Create links

e Modify CAD data and add geometry to the links

e Finalize the workpiece positioner

Import Geometry
1. First, open an empty layout or clear the 3D world by clicking FILE then Clear All.

e o -
Clear All
Clipboard

2. Inthe MODELING tab, import the geometry using the Geometry tool.

FILE HOME PROCESS MODELING PROGRAM DRAWING HELP

P{S‘ 1! Measure Interfaces
Automatic Size

Signals
Select Interact

d + Mew

} B

Hierarchy ieEZa=s Geometry
v |:| Always Snap
Clipboard Manipulation Grid Snap Tools Connect Move Mode Import Componer
Component Graph ¥ X Geometry

Import CAD files

3. Select the WP_Positioner.step file included with the downloads for this lesson and click
Open.
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4. Select suitable import settings in the Import model panel. These import settings are
explained in detail in the Visual Components Help documentation. For this tutorial the
settings pictured below are suitable. Then click Import.

Import model x
Uri
CAlUsers\UserName\Downloads\WP_Positioner.step IEI

Import Options

Structure
@ Feature O Node O Component

Tessellation guality
— High

Include
|:| Hidden Markups Paints
Materials Textures All configurations

|:| Read block attributes

Material Creation Rule Create a new material if no good ma.

Feature Tree
(® Full (O Optimized (O Collapsed
COrganize geometry

O By faces @ By material O Collapsed
O Mathematical data

Up axis
O +X O +Y @ +7
O x O Oz

Filter Options

Minimum hole diameter 0 mm
Minimum geometry di... 0 mm
Healing tolerance 0 mm
Units Default v
Analyze mport Cance
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Save the component
1. Inthe MODELING tab, to save the component from the Component group in the ribbon,
select Save As.
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= [ (Search.. YE G
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2. Inthe Save Component As panel, save the workpiece positioner component in the same
manner as the robot positioner, except here the Type would be a Workpiece Positioners.

And then click Save As to save the file to your computer. For example, you could save it to
your My Models folder so you can access it easily from the eCatalog.

Save Component As x
¥ Basic Info

Mame WP_Positioner

Description

My first positioner

Type Workpiece positioners -

Tags
Max Payload 0 kg

Reach 0 mm

Preview
Image

lcon
File
VCID

New VCID

Maodified 71/2024

¥ Authoring
Manufacturer
Author
Email

Website

Company Logo Logo Change

¥ \ersion
Revision

Auto incremen...

L]~

Is Deprecated

e
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Create the links
1. Before modifying the component, make sure it is at the origin of the 3D world. In the
MODELING tab, selecting the WP_Positioner component and in its Component Properties
on the right, set all X, Y and Z Coordinates to 0 in World coordinates.

FILE HOME PROCESS MODELING PROGRAM DRAWING HELP M A
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= ‘(555':"- . Q) E G WP_Positioner
+ || WP _Positioner Coordinates @ Word () Parent  (O) Object
B v [} [z [
Bo Bo o
Name WP _Positioner
Material Mull
Visible
BOM
BOM Description
BOM Name WP_Positioner
Category

PDF Exportlevel Complete

+ 4 Root [WP_Positioner] Simulation Level  Detailed

Backface Mode On

To quickly reset the Coordinates to 0, you can click on the red X, green Y or blue Z axis
controls.

Component Properties ¥ X

WP _Positioner o
Coordinates @ World O Parent O Object
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ik Do T8

Hame WP_Positioner

_omponent Properties ¥ X
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(oordinates @ World O Pareqt O Object

x n n
HD En n
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2. From the Component Graph on the left, select the WP_Positioner component and then
from the Structure group in the ribbon, click Create link which will create a new Link_1.

FILE HOME PROCESS MODELING PROGRAM DRAWING HELP

"@‘ 1= Measure Interfaces d + Mew Create Link
Automatic Size @f Snap Signals d % H Save || show

x B Selfct Interact |:| Atways Snap ,;// Align RIEEl Selected Geometry F". e

Clipboard Manipulation Grid Snap Tools Connect Move Mode Import Component Structure

Component Graph ¥ X

= 'iSeafcl’-... *1;1 =

- WP_Positioner
5= Properties
I3 Behaviors
+ Link_1

3. And then with the Link_1 selected, click Create link again to create another link Link_2
inside Link_1.
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4. Select the Link_1 we created in the Component Node Tree on the left and then select the
Move tool from the Manipulation group in the ribbon and use the Snap tool to snap the
position of the link to the first joint of positioner.

To quickly snap to the center of the link try selecting the Snap Type as Center.

FILE HOME PROCESS MODELING PROGRAM DRAWING HELP D N

H + 5 New Create
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3 Save As
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= Link_1
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+ Link_2
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* Mode
(®) 1 Paint
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v Settings

Set Position
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Preview
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+/ FEdge % Face % Edge & Face
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5. Then select Link_2 and using the Snap tool again, snap the position of the link to the center
of the workpiece positioner plate.
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6. With Coordinates set to Object in the Link Properties on the right. We must make sure
that Link_1 and Link_2 are oriented so that both axes rotate around their Z-axis.
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7. With Link_1 selected, in its Link Properties on the right, the following properties should be
set:

Set JointType to Rotational.

e Set the Axis to +Z.
e Set the Controller to New Servo Controller which creates a Servo Controller.
e Set the Min Limit to -360 and Max Limit to 360.

When modelling a real component, the limits are checked from the specifications or
from the robot teach pendant.
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8. Then with Link_2 selected, in the Link Properties on the right, the following properties
should be set:
For Link_2 we will just select the Server Controller we already created for Link_1.

e Set JointType to Rotational.
e Set the Axis to +Z.
e Set the Controller to Servo Controller.

e Set the Min Limit to -360 and Max Limit to 360.
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9. From the Component Graph on the left, in the Component Node Tree under Behaviors
select the Servo Controller that we created and make sure that in its Properties panel the

following properties are set:

e JointsisJl, J2.

If Joints J1, J2 do not appear, click the green arrows and use the Add/Remove

items control.

e RootNode is WP_Positioner (Component name).

e FlangeNode is Link_2.
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Modify CAD data and add geometry to the link
1. To create the geometry for the moving links, we must split the geometry. So in the
MODELING tab, from the Tools menu select Split.
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2. Inthe Split feature panel, set the Split level as Set.

3. Then beginning with the geometry for Link_1, in the 3D world view holding the CTRL key,
multiselect the required geometry parts that are moved. Then click Split from the base of
Split feature panel.
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4. Then we will do the same for the geometry for Link_2.
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Other useful tools that are sometimes needed for modifying the CAD model are
Explode and Slice. See the Visual Components Help documentation for more information
on these tools.
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5. In the Component Graph on the left we should drag the separated geometries up from the
Node Feature Tree to the Component Node Tree under Link_1 and Link_2.

Holding the Shift key, left mouse click on Geometry and drag it up placing it under Link_1.
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And holding the Shift key, left mouse click on Geometry_1 and drag it up placing it under
Link_2.
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6. After that the Component Graph should appear as in the image below.
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Finalize the workpiece positioner
1. Inthe MODELING tab, selecting the WP_Positioner component and from its Component
Properties over on the right, set the Category as Workpiece Positioners.
This is required for the Robotics OLP product to recognize the component as a
Workpiece Positioner.
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2. Next select the WP_Positioner component and selecting Wizards from the ribbon choose

Positioner.

FILE HOME PROCESS MODELING PROGRAM

ﬁ Copy ""@
Automatic Size
Select Interact
M Delete - [ ] Atways Snap
Clipboard Manipulation Grid Snap
Component Graph ¥ X
o a [
+ e 1L =
B & (Gearch.. ) = O

- WP_Positioner

I—ﬁ Properties
= £} Behaviors
| |—.=.‘ Servo Controller
- Link_1

I—'@ Behawviors

- Link_2

L '@' Eehaviars

Support
support@visualcomponents.com

Forum
Forum.visualcomponents.com

© 2024 Visual Components Oy

D
1= Measure MR - Snap
@ Mowve
Wizards
v
Component Wizards
L]
b [& 4
Action Script End Effector I0-Contro Positioner
) - - Ll
Conveyor Sensor Machine

| PAGE 36 OF 79 |



VISUAL COMPONENTS OLP layout modelling tutorial

3. Inthe Positioner panel, set the following properties:

e Positioner Type to Workpiece Positioner.
e Flange Link to Link_2.
and then click Apply.

When the Output panel below states Robot Positioner behaviors created. You may close
the wizard now you can then click Close in the lower right corner to close the Positioner
wizard.
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The wizard creates a RobotlInterface behavior with MountFrame. The Properties of the
Robotinterface should be similar to the image below.
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4. Inthis example the imported workpiece positioner component already has materials
assigned to it. If materials are not present, then you may assign materials to the
component.

To do that select Tools from the ribbon and then Assign. And in the Assign material panel,
select a material from the Library tab and assign it for the geometry by clicking the feature
in the 3D view. And click to Close the Assign material panel.
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5. And the final step is to use the Save control to save the changes to the component.
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Welding torch

This is an exercise for modelling a basic welding torch from existing CAD geometry. For the basic
welding torch, we only need to model one link for the wire in order to have the wire separated in
the collision detection. This exercise is divided into following sections:

® Import Geometry

e Save component

e Create link for wire

e Modify the CAD geometry, model a new wire and add it to link

Import Geometry
1. First, open an empty layout or clear the 3D world by clicking FILE > Clear All.

e o -
Clear All
Clipboard

2. Inthe MODELING tab, import the geometry using the Geometry tool.
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Import CAD files

3. Select the Welding Torch.step file included with the downloads for this lesson and click
Open.
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4. Select suitable import settings in the Import model panel. These import settings are
explained in detail in the Visual Components Help documentation. For this tutorial the
settings pictured below are suitable. Then click Import.

Import model x
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Save the component

OLP layout modelling tutorial

1. Inthe MODELING tab, to save the component from the Component group, select Save As.
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2. In the Save Component As panel, save the welding torch component in the same manner
as the previous components, except here the Type would be Tools or Robot Tools.

And then click Save As to save the file to your computer. For example, you could save it to
your My Models folder so you can access it easily from the eCatalog.
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Create link for wire

OLP layout modelling tutorial

1. Inthe MODELING tab, before modifying the component, make sure it is at the origin of the
3D world. Select the whole component and in Component Properties on the right, set all

Coordinates to 0 in World coordinates.
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2. From the Component Graph on the left, select the Welding Torch component in the
Component Node and then from the Structure group in the ribbon, click Create link and
name the link Wire.
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3. Select the Wire link on the left, then select the Move tool from the Manipulation group
and use the Snap tool to snap the position of the center point of the base of the wire.
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4. With Coordinates set to Object in the Link Properties on the right, we must make sure that
the link is oriented so that the Z-axis is pointing upwards.
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Modify CAD geometry, model a new wire and add it to a link
In welding, we sometimes need to change the length of the wire. And to modify the dimensions
of the wire in the model as well, we need to model the wire again.

1. Inthe MODELING tab, to first separate the wire from the torch, from the Tools menu in the
ribbon select Split.
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2. Then selecting the wire geometry, click Split from the base of Split feature panel.
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3. Then from the Tools group in the ribbon, select the Measure tool and measure the radius
of the wire, noting the results that appear as Measurement Length in the Output panel

below.
HOME  PROCESS  MODELING = PROGRAM  DRAWING  HELP Ef0~ A ©

Floooy | ‘Q. -5 Size |1 mm > Interfaces } % [ New o Create Link @ X {C:)}
[paste | L= Automatic Size (& Snap 4 Sigrals Bsave [ show

Select  Move Interact

P Selected  Geomet i
3 Delete |y [] awayssnap 4 Align e Y B Save as features ook | Behaviors
Clipboard Manipulation Grid Snap Teals Connect Move Mode Impert  Component  Structure Geometry Behavior
Component Graph r X o I« .>~. Measure x
() )
_ . v S N -
5] _Search - q) =& / How to use
= = Measure distances and angles:
= [ Welding Torch - Hover over points, edges, and surfaces to see simple
2% Properties dimensions
£ Behaviors - Click two points, edges, or surfaces to see relevant
g dimensions
+ Fo Wi
e ~ Ctrl-dlick to pick centers
= (Search -

- @ Root [Welding Torch]
= %/ Welding Torch
- % GeoContainer
t\& Geometry
O GeoContainer_0

¥ Mode

(®) Distance

O Angle

O Distance and Angle
¥ Settings

Show XYZ values

@ World O Parent () Object

¥ Snap Type

3/ Edge ¥ Face ¥ Edge&Face

3 X origin  [f) Bound

Free

Output

Measurement Length=0.50000000 mm. ‘I’v‘ofd Distance= 0.05300000 mm 0.49600000 mm 0.03700000 mm

4. And then measure the length of the wire. Then click to Close the Measure tool.

FILE HOME  PROCESS =~ MODELING ~ PROGRAM  DRAWING  HELP Efr ~ @
) copy Ir - 1| ‘@ N> | sze 1 — W Interfaces % % 2 New o Create Link @ X {C:)}
[lraste | = =4 Automatic Size (& Snap 4 signals Bsave [ show
Select M Interact Hierarchy [t R et i
W Delete oy e IMEE T awayssnep 4 Alon ey TEY B save s Festures  Tools | Benarviors
Ciipboard Manipulation Grid Snap Tools Connect Move Mode import  Component = Structure Geometry Behavior
Component Graph r X - N N . Measure »®
— M — y =
= —Search 2 VE & / How to use
- = . Measure distances and angles:
= [ Welding Torch p.dmr] ~ Hover over points, edges, and surfaces to see simple
ZF Properties dimensions
£ Behaviors - Click two points, edges, or surfaces to see relevant
- dimensions
+ o Wi
oo - Ctrl-dlick to pick centers
= (Search -

~ & Root [Welding Torch]
= % Welding Torch
- % GeoContainer
| Geometry
> GeoContainer_0

~ Mode
(@) Distance

QO Angle
O Distance and Angle
¥ Settings
Show XYZ values
® World O Parent () Object

¥ Snap Type

3/ Edoe % Fae ¥ FEdge&Face

BTN L oo o

Output

Measurement Length=0.50000000 mm, World Distance= 0.05300000 mm 0.49600000 mm 0.03700000 mm
Measurement Length=17.00000000 mm, Il\ng\e:0,0CETSQTC World Distance= 9.74600000 mm 0.00000000

Support
support@visualcomponents.com

Forum
Forum.visualcomponents.com

© 2024 Visual Components Oy




VISUAL COMPONENTS OLP layout modelling tutorial

5. Selecting the Wire link from the Component Node Tree on the left, selecting Features from
the ribbon use the Cylinder tool to model a new wire.
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6. If we have placed the wire link correctly, the wire should appear in the correct location.
Then in the Feature Properties of the new Cylinder component, set the Radius and Height
to the Measurement Length values that appear in the Output panel e.g. 0.5 (mm) and
17.00 (mm).
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7. Then from the Component Graph on the left, select the Welding Torch component and
from the Node Feature Tree below, under the Root select the Geometry of the original
wire, right-click on it and click Delete to remove it.
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Finalize the welding torch
1. Inthe MODELING tab, selecting the Welding Torch component and from its Component
Properties over on the right, set the Category as Tools or Robot Tools.
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In this example the imported torch component already has materials assigned to it. If
materials are not present, then you may assign materials to the component.

To do that select Tools and then Assign. And in the Assign material panel, select a material
from the Library tab and assign it for the geometry by clicking the feature in the 3D view.
And then click to Close the Assign material panel.
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3. If we zoom the camera out, we can see that the origin of the component is not at its
center. So will need to set its origin.
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4. To set the origin, from the Origin group in the ribbon we can use the Snap and/or Move
tools.
The Origin group is available in the HOME and MODELING tabs.
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5. Use Snap Origin and enable the Center option to attach the origin frame to the bottom of
the torch component, then click Apply.
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6. And if necessary, use the Move Origin tool to rotate the frame.
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7. In this example in Move Origin with the Coordinates set to Object, we will rotate the Rx
axis by -180 degrees and then click Apply.
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8. Then in the PROGRAM tab, from the Modify group in the ribbon select PnP Frame to add a
PnP frame to the new component origin.

PROGRAM DRAWING HELP

.¢. r@ |:| Connecting Lines Edit Detectors @_o Reference |:| Speed l:‘ Color Highlight CAL R {}Sett ings

Traces D Enable Detectors O_-c World D Acceleration D Stop at Limits XT T :| PnP Frame
Select Move Jeg Tools Postprocess
v [] Teach overiay Menu [ ] Stop on Coliision [] singuiarity [ ] Message Panel Output E p,. 2 Move path
Manipulaticn Show Collision Detection Lock Positions Limits Calibration  Translators Modify

X

Support
support@visualcomponents.com

Forum

Forum.visualcomponents.com | PAGE 54 OF 79 |

© 2024 Visual Components Oy




VISUAL COMPONENTS

OLP layout modelling tutorial

9. And the final step is to return to the MODELING tab and use the Save control to save the

changes to the component.
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Building a layout from the modelled components

In the previous chapters we modelled a robot positioner, workpiece positioner and a welding
torch. So now let’s build a layout using these components.

1. First, open an empty layout or clear the 3D world by clicking FILE > Clear All.
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2. Inthe HOME tab, add the robot positioner and workpiece positioner. If you have saved the
components in the My Models default location, then you can drag and drop these
components from the My Models section of the eCatalog.
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3. Then from the eCatalog we will add an example robot. For example from Models by Type,
then Robots and KUKA drag in the KR 10 R1420.

FILE HOME PROCESS MODELING PROGRAM DRAWING HELP
@Copy H ‘Q. "{5‘ o 1] Measure qoqPattern | e Linear " Interfaces | " Attach + E o Geometry PDF m’
1 Automatic Size @' Snap 4‘,0 Angular Signals @ Image D FEX
Select  Move
K Delete -

Interact Geometry Statistics
I:‘ Always Snap /‘//’ Align B Video
Clipboard Manipulation Grid Snap Tools Dimension Connect Hierarchy Import Export
eCatalog ¥ X
B HRG

I
HSR

-
Hyundai

Hyundai Wia J

1Al

Igus

JAKA KR 10 R1100 sixx_CR

Kassow Robots

Kawasaki

KUKA
Lesta
Mecademic

Mitsubishi Electric
Nachi
Omron KR 10 R1420

OrangeApps

Callections | B

433331

LR

EERR

BEEERR

B

OTC Daihen
Panasonic

Peak Robotics

Pilz

PMC

Precise Automation

EE

L

'l
£+ ]
A suopa|ed

I
£+

Support
support@visualcomponents.com

Forum | PAGE 56 OF 79 |

Forum.visualcomponents.com

© 2024 Visual Components Oy




VISUAL COMPONENTS OLP layout modelling tutorial

4. Using the PnP tool, bring the robot closer to the mount interface of the robot positioner. A
green arrow will appear and you can then snap the robot to the positioner.
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5. If we now select the Interact tool and jog the pedestal on the track, the robot moves along
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6. We should now connect the interfaces between the robot and the workpiece positioner.
Click on Interfaces and select the robot to see its interfaces.

Then left mouse click and drag a connection line from Robotinterface to Connect
Workpiece Positioner. And then click to Close the Connect Interfaces panel.
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Connecting the Welding Torch

The next step is to connect the welding torch to the robot mount flange. If you saved the
component in the My Models folder, you can drag and drop it from the My Models section of
the eCatalog. And then using the PnP tool, mount the tool to the flange of the robot.
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After the layout is modelled, the final step is to set up the base and tool coordinates correctly.

Assigning Base and Tool frames

If the system is using synchronized motion between the workpiece positioner and the robot, a
synchronized base frame must be created at the centre of the positioner rotating plate.

Assign the Base frame:
In the PROGRAM tab, select the robot and go to the Jog panel on the right side. Choose

1.

Support

Base and click on the gear icon on the right-hand side as shown below.
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2. A Base Properties panel will appear. By default, the node would be *WORLD*. Click on the
yellow pick property control and choose Link_2 from the workpiece positioner
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@- e B
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Node “WORLD* | %
Interpolationh... #NONE v
Description

AttachedKinem...

3. Now set the Coordinates to Parent and reset all the X, Y and Z values to zero so that the
frame is in zero location with respect to the parent frame (which in this case is the
workpiece positioner plate).
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4. If you now return to the Jog panel and jog the workpiece positioner axes, the robot will

move in synchronized motion along with them.
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Assign the Tool frame:
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1. Inthe PROGRAM tab, similar to the Base, click on the gear icon for the Tool.
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2. ATool Properties window will appear.
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3. Then selecting the Move tool, click on the Snap tool, choose the snapping mode as Center
and assign the link to the center of tool tip.
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4. Inthe Tool Properties, with Coordinates set to Object check that the Z-axis is pointing
outwards, and the X-axis is pointing towards the robot.

FILE HOME  PROCESS ~ MODELING ~ PROGRAM  DRAWING  HELP M~ A
4 Import Interfaces | 1= Measure T‘P r@ [ connecting Lines Edit Detectors @ ToReference [ Speed [ color Hi
Signals | (& Snap Traces [ enable petectors () To woria [ Acceleration [] stopat!
S mign Pt select S [ Teach Overlay Menu [ ] Stop on Coliision [ singuiarity [ Message
Component| Connect Tools Manipulaticn Show Collision Detection Lock Positions Limits
KR 16 L6-2 m x % Tool Properties ¥ X
Subprograms LPHEH~ =4+Mm TOOL_DATALT] .

)y
Main Coordinates O Wordd ) Parent (@) Object

B B B
B 58 B

Name TOOL_DATA[1]

BE#h o 0 B0 @
ot H|I®e|=o B
B JdIE &l | T B

Transferm
Node mountplate e
InterpolationM... #NONE

Description

Q

TOOL’U]

5. Manually rotate around the Z-axis with the Move tool manipulator if the X-axis is not
pointing towards the robot by default.

6. At this step, the layout is completely setup and ready to be used. You can now import the
required workpiece/part to be welded. The next chapter will cover how to correctly attach

the workpiece in the layout.

Importing the workpiece

To import a workpiece, follow below steps:
1. Inthe MODELING tab, import the geometry using the Geometry tool.
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Import CAD files

2. Now, the browsing option allows you to choose the required CAD file from the computer. If
you wish you may select the example WeldPiece.step file included with the downloads for
this lesson and click Open. See Visual Components Help documentation for all supported
CAD files.
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3. After choosing the file and clicking Open, an Import model panel will appear as shown
below. Choose your options as shown in the image below and click Import. See Visual
Components Help documentation for details on the import options.

Import model X
Uri
CAUsers\UserMame’\Downloads\WeldPiece.step Izl

Import Options
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4. You can now move the workpiece in the 3D world using manipulation tools.
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Positioning the workpiece

Setting the workpiece origin
Workpiece origin refers to the XYZ handle by which you can move a component in the 3D
window.

1. Sometimes the origin of the CAD model does not lie on the component and can be
somewhere far from the component.
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2. To move the workpiece correctly in the 3D world view, it’s better to place the origin
somewhere at the base of the component and in a position where it is easy to snap it to
the workpiece positioner. Let’s begin by rotating the component so we can see its base.
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3. Then in the MODELING tab, from the Origin group select Snap. Then snap the origin, for
example at the center of the base of the component and click Apply.
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4. If we now check the component using the Move tool, in its Component Properties with
Coordinates set to Object, we can see that the origin should be adjusted to match the
workpiece positioner we will attach it to.
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5. So then using the Move Origin tool, in Move Origin with Coordinates set to Object, we will
rotate the Rx axis by -180 degrees and then click Apply.
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Snapping and aligning the workpiece
After setting the origin correctly, now the workpiece can be moved and placed in a correct

position on the workpiece positioner. To do this, Snap and Align from the Tools group. can be
used.

The Tools group is available in the HOME, PROCESS, MODELING and PROGRAM tabs.
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Snap tool:

1. Let’s first place the workpiece close to the workpiece positioner. And in the MODELING
tab, click on the workpiece and from the Tools group, select the Snap tool.
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2. Now hover your mouse over the workpiece positioner. You can see a preview of where the

workpiece will be snapped on the workpiece positioner. Then left mouse click after
choosing the correct target location.
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Please note the difference between Snap (Origin) and Snap (Tools).

Snap (Origin) allows you to change the position/orientation of the component
origin.
[ ]

Snap (Tools) allows you to change the position/orientation of the whole component
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Align tool:

We have used Snap to position the workpiece on the workpiece positioner. We are now going
to try positioning the same workpiece again, but instead using the Align tool.

1. Inthe MODELING tab, let’s first place the workpiece close to the workpiece positioner.

MODELING PROGRAM DRAWING HELP

2 | Size 100 mm | e Measure | " Interfaces '-lc + _"‘ New o Create Link @ {@ g - '$' Snap
) Automatic Size | (&f Snap 4 signals o Bsave [ show x P——4 1 & Move
act D s 4 wign Ql=ci=p Sclected  Geometry B seve ss }'eat'ures Tﬂ'D[i Beha'vinrs Pmp:m'es Wiz:rd;

Grid Snap Tools Connect Move Mode Import Component Structure ‘Geometry Behavior Properties Extra Origin

¥ X |

QE L T

2. Then rotate the camera view so we can see the base of the workpiece. Then from Tools
click on Align. We will select Snap Type as Center and select the center of the base of the
workpiece as the first alignment point.
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VISUAL COMPONENTS OLP layout modelling tutorial

3. Then with Set Position enabled in the Align Settings, pick the second point for alignment
on the surface of the workpiece positioner. And then click to Close the Align panel.

n | b2 Measure " Interfaces
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1 L L] @ 4
= (@ Snep ¥ signals g> @ (= [ show X o . & Move

LQIECE Sclected  Geomet i i i
i lerarchy BES metry P save as Fea('ures Tofis Bena'vlors Prupfmes Wl?rds
Tools Connect Move Mode Import | Component Structure Geometry Behavior = Properties Exira Origin
Align x
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Preview
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Note: Note the difference between the Snap and Align tools.

e Snap tool: when snapping the first picking point would by default be the workpiece
origin.

e Align tool: the first picking point can be any surface based on the Snap Type options
you choose
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Attaching the workpiece

OLP layout modelling tutorial

After positioning the workpiece correctly by using either Snap or Align tools, you need to attach
the workpiece to the workpiece positioner so that the workpiece is connected to it and moves

along with it.

1. Inthe PROGRAM tab, select the workpiece and click on the Attach tool from the

Component group.

The Attach tool is available in the HOME and PROGRAM tabs.
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2. Hovering the mouse over the workpiece positioner, a red bounding box appears which you
can use to select the last link of the workpiece positioner. Note the messages that appear

in the Output panel below.

The other option is to select the attach position from the Node list on the right.
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VISUAL COMPONENTS OLP layout modelling tutorial

3. So now if we Jog the robot, when the workpiece positioner moves the attached workpiece
will move with it.

Jog ¥ X

| ¥ Robot
KR 10 R1420
Coordinates O World () Parent (@) Object
Bo Bo H-
Bo Mo o

Base BASE DATA[] S o

Tool TOOL_ DATA[T] -

Approach Axis  +Z b

Configuration 010 -

External TCP False -
| » Joints

Al i 22608

A2 i -56.200

A3 i 111031

A4 =} -152042 ™0 ¥

AS & 57.234

A6 } 2332 Ty

My Track

nk 0

'WP_Positioner

J } -57.849 | 0
2 t 0 I
Support
support@visualcomponents.com
Forum . | PAGE 74 OF 79 |

Forum.visualcomponents.com

© 2024 Visual Components Oy
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Creating a PNP-interface

It is possible to create a PNP-interface on top of the workpiece positioner or fixture. By doing
this, you can just hover the workpiece over the workpiece positioner and the workpiece will
jump to this interface.

1. Inthe PROGRAM tab, let’s first place the workpiece close to the workpiece positioner.
Then selecting the workpiece, from the Modify group select PnP Frame to add a PnP frame
to the component origin.
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2. Then in the MODELING tab, select the workpiece positioner link where you wish to create
the interface the workpiece will snap to using PnP.
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3. From the Features menu in the ribbon select Frame which will create a Frame under the
Root in the Node Feature Tree for Link_2.

FILE HOME  PROCESS =~ MODELING ~ PROGRAM  DRAWING  HELP
() Copy r@ 1! Measure Interfaces - Q % New Create Link {@} = e
Automatic Size | (& Snap Signals d Psave  [Jshow == -
Select Interact EEOE selecied  Geometry Tools v e iz
3 Delete ot MEEE ] Awayssnap | 47 Align ierarchy IREES COMELY | I e s Feat'urs o 3eha'\ ors Pmp'emes w.frcs
Clipboard Manipulation Grid Snap Tools Connect Move Mode Import | Component | Structure Primitive Geometry
Component Graph ¥ x L
Block Cyiinder Sphere Cone Wedge Plane
-/ %
E Q)= & d
2 o Text
= [ WP_Positioner Other
|-2= properties
+ £F Behaviors Frame Geometry Switch Bythan Boolean
- Link_1 Transform
|- Behaviors ;
: Transform
=] Link_2
Clone
=& Behaviors : Y
Linear Clone  Angular Clone  Mimar
Generate
= (2]
Extrude Revolve
= ‘C&'ea':?’- \\:'
= % Root
I: 2, Frame
Geometry_1 /

Support
support@visualcomponents.com

Forum

Forum.visualcomponents.com

© 2024 Visual Components Oy

| PAGE 76 OF 79 |



VISUAL COMPONENTS OLP layout modelling tutorial

4. Select the Frame, and if necessary use the Snap tool to place it where you want the
workpiece to be snapped. Then from its Properties on the right give it a unique name, for
example SnapFrame.
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5. Then with Link_2 selected, from Behaviors in the ribbon, select One-to-One interface.
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OLP layout modelling tutorial

6. Select the interface that is added to the Component Node Tree under Link_2 Behaviours
and rename it to for example PNP_Interface. And then in the Properties of the

PNP_Interface, click on Add new section.
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In the interface Properties set the properties of the Section: new section as follows:

e For Name give it a name, for example PNP section.

e Section Frame choose SnapFrame from the list.

e Add new field select Hierarchy. And for Name give it a name, for example PNP

hierarchy.
e Node select Link_2.

e Frame select SnapFrame.
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OLP layout modelling tutorial

8. Inthe HOME tab, select the PnP manipulation tool. Then select the workpiece and hover it
on top of the workpiece positioner. A green arrow will appear, and the workpiece jumps to

the SnapFrame location that was created.
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