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V5 Robotics

About this course

Objectives of the course

Upon completion of this course you will learn how to:
- Prepare the working environment

- Build the layout

- Create tags and robot tasks

- Optimize the simulation

Design Philosophy

This course is designed based on a process or task-based approach to
training. Instead of focus on individual features and functions, this course
emphasizes the process and procedure to complete a particular task. Using
case studies to illustrate these processes, you will learn the necessary
commands, options, and menus in the context of completing a design task.

Targeted audience

New DELMIA V5 Users with Simulation, Industrial or Mechanical
responsibilities.

Prerequisites

Students attending this course should have experience with V5
Fundamentals and Mechanical Engineering.
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About this Course

Introduction

Robotics helps manufacturing engineering departments define and manage manufacturing processes.
It not only defines the number and sequence of steps to obtain a specific state of a product, but also is
able to associate the tools, right methods and data to perform tasks.

This specialist course in Robotics will introduce you to the initial aspects of preparing an environment
to carry out Robotic activity. The assumption is that the software is going to be used in a stand alone
mode, not connected to the Manufacturing Hub and not using other DELMIA software such as Process
Engineer. Other courses will address the interface of the Hub and additional software configurations.

The exercises in every module are for learning Robotics and will further help in understanding the
activity. However, in the interests of maintaining the project focus, not every feature and function
available in Robotics will be used or addressed. It is suggested that you access the on-line
documentation that comes with the software installation to further explore functionality.
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About this Course

Course Design Philosophy

This course is designed based on a process- or task-based approach to training. Rather than focus
on individual features and functions, this course emphasizes the process and procedure to complete
a particular task. By using case studies to illustrate these processes, you will learn the necessary
commands, options, and menus within the context of completing a design task.

Target audience
The target audience for this course are new DELMIA V5 Users with Simulation, Industrial or
Mechanical responsibilities.

Prerequisites
Students attending this course should have the following experience:

=V5 Fundamentals
=Mechanical Engineering Experience

Licenses

You should have the following DELMIA Licenses installed on your computer in order to do the
exercises, Case Study, and Master Project.

= R19 SP1 or higher software
= R19 AP2 license
= R19 AEC Plant license

» R19 MHMC-SB (Human Builder) shareable Product license . 72 hours
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About the Student Guide

Using the Student Guide

This student guide is intended to be used in a classroom environment
under the guidance of a certified DELMIA instructor. These and/or other
examples and case studies may be demonstrated by the instructor.

Course Structure

This course is designed to offer initial instruction in the use of the software
following a process driven orientation. Thus, the lecture material will be
followed at intervals by discreet practice (recap) exercises. Each lesson
will introduce a Case Study that will be the complete lesson exercise. The
Master Project will be introduced at the beginning of the course and
revisited at appropriate stages of lessons to offer the opportunity to apply
the learning in a larger, sequenced, context.

Feedback

Dassault Systemes gladly accepts feedback and suggestions on its
courseware. Send your feedback by mail or e-mail:

» E-Mail: education@ds-fr.com

Course Structure

Course

/}\
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Master
Project
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/—L\

v
Case
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st [
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Apply
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Example page:

Use the following steps to create a new document
in CATIA:

Conventions used in the Student Guide

The following typographic conventions are used in

the student guide: 1. Click Start > Mechanical Design > Part

" Bold text within a sentence denotes options selected from Design.
the DELMIA menu bar. 2. Create new part.
=  Bold Red text denotes the name of a tool, icon, button, or a.Click File > New.
window option. b.Select Product from the New window.
" Italic text within a sentence is used to apply emphasis on . Select OK.
key WOde. List of Types:
CatalogDiocument
" Numerical lists are used in sequential lists, such as the

steps in a procedure.

. Lower-case alphabetical sub-lists are used in sequential
sub-lists, as for steps in an exercise procedure.

. identifies areas in a picture that are associated with
steps in a sequential list, such as in an exercise.

| Product

@ ok I JCanceIJ

" Upper-case alphabetical lists are used in non-sequential _
lists, as for a list of options or definitions. d.Press <CTRL> + <S> to save the
document.
" Text enclosed in < > brackets represents the names of e.Enter [my first document] as the document
keyboard keys that must be pressed. name.
" Text enclosed in [ ] brackets identifies text that must be
entered into a text field of a DELMIA dialog box or prompt. You can create the following profile types:
. Information specific to AP2 license is marked with A. User Defined Profiles
symbol B. Pre-Defined Profiles
ymbo
C. Circles

Copyright DASSAULT SYSTEMES
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V5 Robotics Specialist

Stages in the Course Process

The course is divided into lessons. Each lesson is part of the process for creating a Project. Within
each lesson the material is explained in steps that are necessary to complete that portion of the
project. The Case Study at the end of each lesson will give you practice in building that part of a
project. The Master Project at the end of the course will present you with a new set of data on
which to practice on your own.

Lesson 1

Preparing the Working
Environment

Lesson 2

Building the
Layout

Lesson 3

Creating Tags
and Robot Tasks

Lesson 4

Optimizing the Master Project
Simulation

Copyright DASSAULT SYSTEMES
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Course Master Project

The course Master Project presents the opportunity to apply the learning that was presented
in the lessons in a larger, less directed context. It is intended for you to synthesize your

learning across multiple lessons. You will be presented with the Master Project at the end of
the course and, perhaps, at appropriate stages after groups of lessons. The Master Project

will provide you with a general set of expected outcomes and procedures but not explicit
directions.

In support of the Master Project, each lesson in this course contains a case study, which
helps to explain and practice the skills and concepts covered in the lesson.

Within the lesson, smaller recap exercises help you to practice the individual skills you will
need.

Copyright DASSAULT SYSTEMES
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Creating the Working Environment

The first step in working with the DELMIA V5 software is to set the options that best
reflect the needs and conditions of your particular work style and environment. For
purposes of this course, you will set options as defined in this lesson in order to create
a uniform working environment.

1

Creating the
Working
Environment

You will use the following Steps to

complete this Lesson: —
3 Building the
= Set Options Creating Tags and Layout
Robot Tasks
7 4
. Optimizing the Master
% Duration: 1 hours Simulation Project
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Workbenches and Toolbars used in this Lesson

There are no workbenches or toolbars used in this lesson.
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Stages in the Process

The following steps will be used to help you learn how to
prepare the environment.

1. Step 1: Set Options

Options

General l Help 1 Shareable Producks | Licensing | Document | Macros |Perform- »

User Interface Stvle
=] Display @ Pl @ Pz OP3

-0 Compatibility Data Save

B Parameters and Measure Eﬁutomatic backup every . minukes

—ﬁ Devices and Yirtual Reali

iscd Automatic backup at regular intervals,
l-.InFrastructure 2 Available For all workbenches., jminutes.

—ﬂ Produck Structure
I Material Library

Referenced Documents

:O: ‘4 Load referenced documents
=[5 Catalog Edicor
"8 R eal Time Rendering Dafenand )
@Jg Conference driver
[~ i Part Infrastructure & @ Microsoft® Windows® MetMeeting® () Backbone
1 DELMIA Infrastruck
B nfrastructure oo Drop

3D Annotatians Infrastn 4 Enable Drag Drop For Cut, Copy, Paste use,

—n Collaboration Infrastrud Mernory Warning

%= Mechanical Design @ [] Trigger Memary warning at i . %, of memary use,
Analysis & Simulation

o
i

|- BEC Plant

A
o

@ oK l ﬂCanceIl
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Step 1: Set Options

The Dassault Systemes family of software offers
unprecedented power and flexibility to its users.
However, because of this ability, the software must
be configured to fit the user’s needs.

The first step in preparing the working environment
to set the Options in the software. In this section,
you will learn how to set some of the options that
are especially useful for robotic simulation
projects.

Note: Introductory courses will introduce you to
the many of the options of the software.

Copyright DASSAULT SYSTEMES

Use the following steps to
Create the Working
Environment

1. Set Options.
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Setting Options

—

Launch DELMIA V5.

2. When the environment opens, click on Tools > Options.

[®] DELMIA V5 - [Process1]
p Stat  Fle  Edt  Wew Insert

_

-Applications

FElr lon RO 50

ﬁ T @f(’t)ﬁnrmula..‘

Wsualization Filters. ..

i Product Structure
Standards... Referenced Dacuments
[ Material Libeary o s i ;
i S Load referenced documents
Conferencing [ Catalog Ecitor
- Conferencing
[P Rzl Time Reenderin
BPR Tools L= U @0 Cofersnice chiver
¥y o @@
[~ {5 Part Infrastructure @ Microsoft® Windows® NetMeeting® ) Backbone:
MBOM Tools [ DELMIA Infrastructurs
. Drag &Drop
PERT Tools [~ %, 3D Annotations Infrastr i Enable Drag Drop for CLE, Copy, Paste Use.

State Management Tools

LRL

Environment Tools

Layout Toals

wWindow  Analyze Help

You will see the Options Dialog box.

IEP PR [mage
Fpmcessust i T options General ] Help | Shareable Products | Licensing | Document | Macros |Performi »
Macra i it
S S e = i-EP Gereral User Inkerface Styls
B ProductList Uity .. I~ Display W) Oe@pz O
Loy
B ResourcesList Customize. ., gt Data Save

- B parameters and Measure

—F% Devices and Virtud Real

i irfrastructure

B Collsborstion Infrastrucl
e~ Mechanical Design

- | Analysis & Simulation

AEC Plant

&

utnmatic hackup every Elrinutes

Discq Autamatic backup at regular kervals,
g Ava\\e for all workbenches -Emlnules‘

Memary Warning

T [[] Trigaer Mamary warning at . s of mEmory Use.
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E) Reverse the Process

=
=

3. Inthe following exercise, set the working environment options as directed.
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Lesson 1: To Sum Up

This module has introduced you to the basic actions necessary to create a virtual world for the
simulation study. Not every simulation requires the construction of a world, however, where
there are physical, human, or mechanical resources interacting with the product, these items
form critical factors for a complete simulation analysis

To review, you have:

v' Set the necessary Options for the project

v' Set Options

Copyright DASSAULT SYSTEMES

Options

u 5F Options

== bl General
| Display
LR Compatibility
FF parametets and Measure
I:Q Devices and Virtual Reali
v-.Infrastructure
b= Mechanical Design
+ Shape
Analysis & Simulation
AEC Plant

Machining

Equipriient & Systems

,:5" Structure Manuf acturing

':?’.‘IDPM - Fastening Proces:

gJDPM - Assembly Process

b/
ol |
lom

Tree 1 Libraries ] Compare Taol GANTT Chart Manufacturing Hub ] MBI IF _|_>‘
Hierarchy treg
[[] Resource Folders
i Ttems folder | Input Products folder
'S Ttem Folders (per relation bype)
[ Attributes
- Applicative Data
[ output Praducts Folder

S Logical Ackivities

CollapsefExpand Inactivation

[[] bisable CollapseExpand by double-clicking on activities

Process Tree Synchronization

[ Display Manufacturing Hub Configured Narme

3D Miewer Type in Process Docurnents
[ sk Assigned Yiewer

@ Paralel

O Perspective
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Building the Layout

One of the first steps in building a simulation is to set up a working environment that
best reflects the needs and desired outcomes in your context. Once the environment is
prepared, construction of the 3D Layout of a virtual world can begin. Bringing in plant
layout items, resources and product are all items relevant to the virtual world.

1
Creating the

You will use the following Steps to
complete this Lesson:

Working
= Position and Manipulate the Environment
Compass
& Inserting Products and
Resources
= Snap and Attach 3 Building the
Creating Tags and Layout
Robot Tasks
1
§ O.ptimiz.ing the Master
% Duration: 2 hours Simulation Project

STUDENT GUIDE
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Workbenches and Toolbars used in this Lesson

These are the Workbenches and Toolbars that are used in this lesson.

‘%E@@Q@%@ﬂ&ﬂ@\

Layout Tools  [¥]

99 65 £

Robot Management [

A A SO S

Activity Management

Copyright DASSAULT SYSTEMES
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Step 1: Position and Manipulate the Compass

It is best to move each item to its approximate
final position before inserting another resource.
For items intended to be placed relative to another
item (like a plant floor), at least one coordinate will
be critical. For the plant floor example, all items
must be at “0 on the Z axis.”

Use the following steps to
Build the Layout

1. Position and Manipulate
the Compass

Copyright DASSAULT SYSTEMES
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Position and Manipulate the Compass

Items can be manipulated using the bounding
box. This technique will permit movement
anywhere in the world according to the
increment size set in the Tools / Options /
Equipment & Systems / General / Grip Step.

e (2]

AliareE o NS

General | Display I Diagrams Electrical Mapping Design Criteria ]E\ectr\cal Proci 3
- AEC Plant
General SouikeRge it

:ngnd step |
5 snap angle: [fodeg

Resolved Part Storage for Spatial Objects
@ Directary | iC:\Dntuments and SettingsilkalLocal SettingsiApplication Datall =

= Machining

r'DigitaI Mockup
-

OR

The “Snap Compass to Object” function can
be used. The Parameters for Compass
Manipulation box can refine the positioning

38 Electrical Harness Disciplin

ER} Electrical Cabling Discipline

28 HYAC Discipling Resource Attributes

Automatic creation of resource attributes
bl Piping Discipling O

R0 Tubing Discipline Catalog Placement Options
eve n fu rt h e r . 2 Shriictire Discipline 4 Display image while placing catalog object in 30 viewer
t [] Place at component's origin when placing in free space

St Circuit Board Design

- E- - Digital Process for Manufact  Dragging Cptions

Parameters for Compass Manipulation - Machiring Snlation [ Write to model while dragging
Coordinat £-o * Inspection Area Options

Oorainates-

Resource Detaling [ Make areas pickable
Reference ]nbsolute _:J
i Ergonomics Design & Analysi
Apply I Position Angle r
Along % 457 31 S =1 m £- - Knowledgeware
=] o ERIOWTA UG LDR

Along ¥ 'W205mm . | Odeg }Q }él
AonaZ  [1i77.e3mm (2] [180deq = 9 ok | Scencel|

Increments

£F | Translation increment Rotation increment
Along U {5 li} 1Ddeg . (;9 %)
Along Y m & !E:Ieg @ bl
Alang W 6 ﬁ i Cp @v‘

Measures

Distance || 0mm FLNF ange J[odes  #%
Close I

Copyright DASSAULT SYSTEMES
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Position and Manipulate the Compass

Using the Manipulation Bounding Box

1. To move an object using the bounding
box,
click on the item in the PPR tree.

2. When the bounding box is highlighted
around the item (usually green), point the
cursor to one of the lines of the bounding
box. Click and hold, and then move the
item in the direction permitted by the box.
Let go of the cursor when this movement
is complete.

If additional movements are necessary,
grab another side of the bounding box and
move in the direction permitted by that
axis.

3. Complete the grabbing and moving until
the item is positioned correctly.

NOTES: 1.Remember that the final placement of the item is defined by the grid size set in
Tools/Options as noted earlier.
2. Remember that items in reference to a floor must all be at 0 on the Z axis.

Copyright DASSAULT SYSTEMES
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Position and Manipulate the Compass

Snapping Automatically to Selected Object

1. To move an object using the Compass, right click on rLockCurrentOrlentann
the CompaSS and select Snap AUtomatica”y to E Lock Privieged Flane Crientation Paralel to Screen I
Selected Object. ! Use Local fixis System

lake =Y the Privieged Flane
Make ¥Z the Privieged Flane
: Make ¥2Z the Privieged Flane
The compass moves to the object and the bounding I Make Privieged Plane Most Visble
box appears. :

2. Click on the object to be manipulated.

3. Grab and hold the axis of the compass that will
move or rotate the object in the desired
direction.

4. Repeat the grabbing and moving until the object
is in the desired location.

5. Right click on the compass and click “Snap
Automatically to
Selected Object” again to toggle off this function
and permit the
compass to be moved back into the world.

Copyright DASSAULT SYSTEMES
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Position and Manipulate the Compass

Editing Positions

The positioning of objects can sometimes be more quickly and
efficiently accomplished by defining the parameters for compass
manipulation. These settings will cause the compass (and thus the
object) to move in these predefined increments.

Lack Current Crientation

Lock Privileged Plane Orientation Parallel ko Screen
To access this function, right click "
on the compass and click Edit.

Make Y the Privieged Flane

Male WU the Privieged Flane

This capability is useful if objects need to be at a certain S
angle relative to another object, or for speed of | e
placement.

Parameters for Fﬂ:mpass Manipulation

When snapped to the selected

s = object, the coordinates of the
Setting the au A object will be reflected in the top
Translation of the box.
increments will
gifnsg)ea;hseto = o Setting the Rotation increments \
move along the AL it t . t will cause the compass to rotate
” | . ranslation Incremen oCation incremen about the Selected aXiS in the re-
g ff?leCtedda? o Ig . [M'—. o 11 o = M | defined amount P
E e pre-aefine along v i & —. "
o amount o lzm—@ %%J EQ_@ %% EXAMPLE: Setting 90 deg along
2 - 318 : Lol W axis will cause a right angle
‘é e T o movement on that axis. /
:2 lnze
8 Lo Bl
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Position and Manipulate the Compass

For viewing ease, keep the rotation of the mouse relative to the floor. To do this, select
the Tools / Options / Display / Navigation tab. In the Navigation section, activate the
Gravitational effects during navigation option and select the Z (axis) option.

[2[x]

¥ Options

Tree Appearance Tree Manipulation Mavigation | Performance | Visualization | 3
- O General L Lty i LI L I 1 LU 2
mﬁv »i\ Limit display of manipulators tal — Sp . element(s)
IﬁE Rorpaitiby i Display immersive lisk For preselection navigator

p;g Barareters s Messire [] Display auxiliary wiewer For preselection navigator

"N e ] Prehighlight Faces For preselection navigator
P EYICES ar Irtual Reality

r.Infrastru:turE

= Mechanical Design Mayj
Shape itational effects during navigation (O ® O @
Follow ground at altitude {in mm):

Analysis & Simulation

o Display immersive viewer for preselection navigatar

T K ki

4 Animation during viewpaint modification

AEC Plant
[ Disable the rotation sphers display
[ Machining
& @P Digital Mockup Flyfuall.

B Cloment Bisystems [ Collisian dstection enabled

3 Electrical Cabling Discipline

Qg E I [loa
3 Electrical Harness Disciplin e
i £
38 Avac Distipline Mouse Sensitiviky '_J,'_ e,

T-.h Piping Discipling Start speed @ Automatic () Custom !

"
ﬁ @ Mo i Sread v
- (@Dl Click OK.

This setting should have already been set, this is just a reminder to show why and where it is to be set.

Copyright DASSAULT SYSTEMES
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Step 2: Insert Products and Resources

The insertion of products and resources depend
on how you wish to use them in your process. The
end result of the process should be the creation of
a finished product consisting of the products
listed in the product branch of the PPR tree. The
resources used in the process to create the final
product should be listed in the resource branch of Use the following steps to
the PPR tree. Build the Layout

v

2. Insert Products and

Resources

STUDENT GUIDE

Student Notes:
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Insert Products and Resources S
Start a New Process PR i Bt e Twet Tk dindow  teb)
Elnfrastructure 3 @ E
1. On the main menu bar, click Start / Resource e ' e nw
- . o b shape v B =38 %
Detailing / Device Task Definition. VA vt Biion » [ —
i AEC Plank »
E Machining [3
E'gigl'tal Mackup 3
E Equipment & Systems L4
E Digital Process for Manufacturing L4
E Machining Simulation L4
& “lnspection L4 |
E L4 W?‘ Arc Welding E
. . H Ergonomics Design & Analysis ¥ L& Robot Offfine Programmirn 1
2. To create a new project, select File / New. The - .:%Mmuswem; "
New dialog box appears. 1 enowa vs vem i
3. Scroll down to select Process and click OK.
a A new Process window opens (Process 2). This shows that you can
2 run two different projects at the same time. Then click the Close button Selection:
¢ for Process 2. |Process
g .( H' & Cancel I
§ NOTE: Only one process needs to be opened. o, —
Copyright DASSAULT SYSTEMES 26
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Insert Products and Resources

Inserting a Resource

1. Click Insert / Insert Resource from the main menu bar.

Click on Insert Resource command on Activity Management toolbar.

Or

The File Selection dialog box appears.

Activity Management

File Selection ? El
Lok in J.D My Documerts lJ & o B+
7; iy music
LH) ilﬂ' My Pictures
MyFecent [Py yideos
Dacuments = o) ol St 2005
Fra
€,
Desktop
My Documents
My Computer
.‘g File riame; l Open )

My Metwaork - Files of upe:
Places

Lef Lo

[P CATProdust) Product

™ Open as reac-orly

I Show Preview

2.  Select the appropriate product from the Project Data folder and

click Open.

3. Toinsert a product, follow the same method as the one above,
but select Insert Product instead of Resource.

Activity Managemenkt

Copyright DASSAULT SYSTEMES

NOTE: Resources and products should be placed in their appropriate place in the PPR tree.
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Insert Products and Resources

Mounting a Device Using Set Tool

Robot Management

1. Click the Set Tool icon from the Robot Management

toolbar.
2. The Robot Dressup dialog box appears. Select a Robot Dressup
robot from the PPR tree for Name under Robot area. bt Dresst—
Robok — — Device — |
3.  Select a tool or weld gun from the PPR tree for Name "S“ameR , }IRB_64DD_24_150-2 :?;“ameR FiROCKERm-Z .
: . : nap ke Mourt Plate ||5nap Rel ]Base Lacatian
in Device area. Click on Apply. Toolrofie i i e ra—
|~ Mode : |
4. Re-orientate the end effecters on the robot, if need be, @i Otientation Step [90.000deg
using the () Fixed TCP
compass to manipulate to desired or appropriate [ External Axes
orientation. e
. ' ) .a_ca.ﬂf.'?l_l

5. When completed, click OK.

Example:

NOTE: Clicking on Apply snaps the
weldgun to the faceplate and then waits
for you to make adjustments, if any. Click
OK after making adjustments.

Copyright DASSAULT SYSTEMES

Incorrect Correct
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Insert Products and Resources tudent Not

Removing a Resource

It is possible to remove resources or products after insertion and the method is as follows:

1. Select the resource or product to be removed
either from the PPR tree or the 3-D view.

2. Click on the Remove from PPR command
from the PPR Tools toolbar.

PPR Tools

(%)% %= @%@

The item selected will disappear from the PPR tree and the
geometry.

NOTE: The removing of products and resources can only be accomplished
on the top elements in the product or resource lists.

Copyright DASSAULT SYSTEMES
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Insert Products and Resources tudent Not

Using the Save As Function

To save, in the main menu select File / Save As, and

. . Save As @@
save in the appropriate folder. T Trr— - cmoE

3 |;:‘3'|My IMusic
Eé iy Pictures
MyRecent ™y videos
Dectments =i o) studio 2005

Example:

Iy Document ts
by Computer
.
My Network
Places File name: 1Froducl1| L] Save
Save at tupe: jmTPrndu:l x

Copyright DASSAULT SYSTEMES
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Step 3: Snap and Attach

The completion of a layout includes placing and
attaching other various resources and assigning
them to their appropriate parent parts. This is done
for the robots and other resources which sit on or
depend on other resources for full functionality.
The snap function allows for placement and the
child selection allows the parent child relationship
to be selected.

Copyright DASSAULT SYSTEMES

Use the following steps to
Build the Layout

v

v

3. Snap and Attach

STUDENT GUIDE

Student Notes:
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Snap and Attach

Using the Snap Icon

1. Inthe Layout Tools toolbar, click the Snap icon.
The Snap Options dialog box appears.

2. Select a resource from the PPR Tree to be moved.
The Define Reference Plane (From) dialog box appears
and a green compass is displayed showing the resources
current orientation.

As the mouse pointer is moved, a small white rectangle is
displayed to show the selectable planes.

3. Move the white rectangle and line to the desired plane and
orientation and click the left mouse button. The green
compass moves to this location and orientation.

NOTE: Skip this step if the green compass is initially in the desired
location and orientation.

Copyright DASSAULT SYSTEMES

Layout Tools [¥]

Snap Options

'3 Display snap options when finished snapping

Define Reference Plane(From) @

"0 &|6|m|m || % e

—Mowe Origin

428

@ ok | Scancel |

Example:

STUDENT GUIDE

Student Notes:
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Snap and Attach

Define Reference Plane (from) / Snap Options

1.

Click OK in the Define Reference Plane (From) dialog box.

Then select the object for the resource to be snapped.
The Define Reference Plane (To) dialog box appears.

Orientate the rectangle and the line as shown in the image.

Click using the left mouse button, and then click OK in the
dialog box.

The Snap Options dialog box appears.

In the Select field, choose Face and click OK.
The resource should now be sitting on the object.

Define Reference Plane{From) @
1 £|mlm|m)e e

82|10 o)

& Cancel l

Define Reference Plane(To)

- 31 I |12

-~ Maowe Origin

82|
m’ & Cancel I

Snap Options

Select bo snap objecks with oppositefcoincident directions:

;D Alcernate directions |
Select 0fno constraint) o more coincidence constraint directions:
ligri @2 [] crientation %D Attach

[ Fix in'space

snéppéci oEiect
[ Place manipulakor at snapped location

@ ok |) @ cancel
s o

STUDENT GUIDE
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Attach / Child Selection / Hide Attachments

Layout Tools [¥]

1. In the Layout Tools toolbar, select the Attach icon. The system

prompts to select the parent first, select the Object and then select 35;@ m
the resource. -

The Child Selection dialog box appears.

Child Selection [2 ][X]
W Cancel I

2. Select OK. The Parent — Child relationship appears.

)

3. ltis possible to Hide or Show this relationship. To hide it, right-click
on the text, and select Hide / Show from the contextual menu.

Environment Tools

Hide Attachment

Copyright DASSAULT SYSTEMES
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Snap and Attach
Editing the Height of a Robot Riser
1.  Double-click on the Riser, which is displayed in the
ResourcesList in the PPR tree.
This will take you to a Assembly Design workbench.
2. Right-click on the Riser, and point to Riser object [ openswmee
and click on Open in New Window. i
Egopy Chrl+iC E
i% Paste Coley
E Paste Special. .. i
i Riser M.1 object : : :
» ' Cpen in Mew Window
ﬁ i Components + _ -assembly
% i Representations H () Activate [ Deactivate Component
3 Th|S OpenS the R|Ser |n a new W|ndOW i = J; Propagate position to reference
5 1 Selection Mode 4 . &
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Snap and Attach

3. Double click on body to expand the tree structure
under Riser as shown in the image here.

4. Double-click on Pad. The workbench changes to
Part Design.

5. Double-click on Pad. You will see Pad Definition
dialog box.

6. Enter the height you want in the Length field, and
click OK. You can see that the height of the
Riser’'s body is altered to the entered value.

O B
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Pad Definition 2

—Firsk Lirnik — — —
Tvpe! Dirmension ___v_]:
Lemqgth: |5':“3-8|'ﬂ|'l'| @ |
Profilef3urface -

Selection: [Sketch.1 *_l_—ﬂ'lj

[ Thick

[ mirrared extent

Revverse Direction l

Mare == I

< Cam;el] Prewview I

STUDENT GUIDE

Student Notes:
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Snap and Attach

7.

9.

10. Click on OK in the Save Management dialog box. This

Right-click on Constraints in the PPR tree, and click on Local Update.

The riser to gets attached to the Riser body.

Center araph

Reframe On

= | HideShow
Properties AlE+Enter
Cpen Sub-Tree

Define In Waork Object

g:opy ChrlHiC
% Paste Chrl4Y

Paste Special...

Riser M object

Select the riser that you have edited and click on Save.

saves the changes made.

To save the changes made, click on File/Save

Management.

You will see Save Management dialog box.

Save Management E|®

Save

State i Mame i Lacation i Action i Access
Open R R T W= WA
le Modified  Riser M.CATProduck  EuworkiRL..
= kakinn CaTProduck  FworkiR }
Qpen IRE_6400_24_15...  E:workiR... Read Yrite
Qpen RH Body Side Ass..,  Eworkif... Read Write
Qpen Body Side Outer,...  Edworkif... Read Write
Qpen A Pillar Inner . CAT...  Eworkif... Read Write
Open ROCKERZ. CATPro...  Edworkif... Read Write
Modified  body. CATPart E:jworkiR... Read Write
Open RH Body Side Out...  Edworkif... Read Write
Open Mew Body Side In...  Ediworkif... Read Write
Qpen Rear Quarter Pan...  EworkiR... Read Yrite
Qpen C Pillar Quter CAT...  Elworkif... Read Write
Pattern Name:i* M—aﬂ?ﬂﬂ

2 Unsaved Filefs) Left

[l Enable independent saves

Save As.

@ ) Scx]

STUDENT GUIDE
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Snap and Attach

11. Close the CATProduct window.
You will see the CATprocess window in the Assembly Design work bench.

12. Click on Edit/Update to update the changes made to the Riser.

few Insert  Tools  Analyze | Windows

\

)

! Undo Contextual select element Chr+Z ]
)

|

|

:@ Repeat Chrl+Y

I

I

I

i

H Delete Del

|

(& Update Chrkl

h

! [love L4

13. Double-click on the word PROCESS in the PPR tree.
This is to return to Device Task Definition workbench.

Copyright DASSAULT SYSTEMES
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Lesson 2: To Sum Up

This module introduced the first step in building a simulation, i.e. to set up a working environment
that best reflects the needs and desired outcomes in your context. Later procedure to bring in
resources, products, and few basic tasks were discussed.

To review, you have:
v Positioned and Manipulated the Compass
v Used the Manipulation Bounding Box
v" Snapped Automatically to Selected Object
v Edited Positions
v Inserted Products and Resources
v’ Started a New Process
v Inserted a Resource
v" Mounted a Device using Set Tool
v" Removed a Resource
v' Used the Save As Function
v" Snapped and Attached
v" Used the Snap Icon
v' Defined the Reference Plane
v' Used Attach and Child Selection
v Editing the Height of a Robot Riser

Now it is time to apply this learning using the Case Study

Copyright DASSAULT SYSTEMES
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Creating Tags and Robot Tasks

Tag points are created to give the robot a path to follow to perform the job at hand. The
job may be welding, adhesions, or other tasks. The tag points need to be stored some
where and this is where Robot Tasks come in. A robot task is a storage area for multiple
tag points or groups.

You will use the following Steps to ! :
complete this Lesson: ‘?\;gfkt::g the
= Create Tags Environment
= Create Robot Tasks

= Move a Robot

= Run a Robot Process -

= Create Robot Tasks and Creating Tags and

Weld Gun Action Robot Tasks

Building the
Layout

4
Optimizing the Master
i Simulation .
Duration: 2 hours Project

Copyright DASSAULT SYSTEMES
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Workbenches and Toolbars used in this Lesson

These are the Workbenches and Toolbars that are used in this lesson.

Device Task Definition

Workcell Sequencing

Activity Management E3] Robot Management |E

55O AN K e it TR B F O D
Sequence Tag |E
s 8 4P S

Simulation [ Activity Management

B 5P T R o & b iy

Simulation Control Tools [ |Process Simulation [*] Resourc...[¥]
23| B M1 M > i — [0 s ]

Copyright DASSAULT SYSTEMES
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Step 1: Create Tags

Tags are created to ensure that the robot has a path
to follow. By creating tag points a path is created,
this path can be numbered and named. The path
can then be reordered after the path is created or in
the middle of the process.

Copyright DASSAULT SYSTEMES

Use the following steps to
Create Tags and Robot Tasks

1. Create Tags

STUDENT GUIDE

Student Notes:
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Create Tags

Creating a New Tag Group

1. Click on Start/ Resource Detailing/ Device
Task Definition to load Device Task Definition
workbench in V5.

2. To create a New Tag Group, click on the
New Tag Group icon from the Tag toolbar.

3. The default name is acceptable but it can be
given any name you wish.

4. Click OK.

The tag group is created and is placed in the
Resource List of the PPR tree as shown.

i PPR

I P .
:"F ProcessList
.
H Pracess|
:

i ProductList

i

i *—@RH Body Side Assemnbly (RH Body Side Assembly. 1)
1

|-l Resourcest Bt

i

i @P\ant Flaor {Plant Floor. 1)

! &

@ mB_sa00_24 15001 i
i

i & station 1 (Staton 1.1)

1 T—@Riser 1M (Risar M, 1)
|
! 2 - T = P

Copyright DASSAULT SYSTEMES

The Tag Group dialog box appears.

Mame i |Your Choice
Cowner Management

Cuaner Mame ]

|

Link Maode
=1 Locall
O [

W Cancel I
o —

STUDENT GUIDE
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Create Tags

Creating New Tags

To create New Tags a group must first be created, once the group has been created a new tag
can be added to the group.

1. Click the New Tag icon from the Tag toolbar. Tag X

EGIEXY.
2. Select the Tag Group from the PPR tree to place

the tag. -IPQ_-) Taglist (Taglist. 1)
The Define Plane dialog box appears. -_'%;_
Define Plane DZ] I ;
[T & |90 cp| e [3 2

" ' Cancel l

3. Click on Define Plane and using the define plane white bounding
box, select a position for the tag to be placed, and then click OK.

The tag is created and can be viewed by zooming in the area where it
was placed.

Copyright DASSAULT SYSTEMES
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Create Tags

Renaming a Tag Group

Tags and the tag groups can be renamed in order to separate it into many different tags and
groups for viewing ease.

1. Tag groups can be renamed by right-clicking on Laperls
the group in the PPR tree and selecting Properties.
The Properties dialog box appears.
1 Col
2. Type a name under Instance name to rename the instance name [weld_path_one.L 8
tag group- Drescription
= .\n'is.ufa.lize. in th.e Bill of I.\'flateria.l.
Link to Reference
3- Clle Apply. The name Changes In the PPR tree_ iWEHJjath_UnE]I:'I.VS Robotics'l.Rl§_Robotics'l,test_For_iay_materiaI.2.CATProcess
Product
|Part Mumber | weld_path_one Q
Revision [
. . |Definition |
4. C“Ck C|OS€ or OK tO C|OSG the dla|Og bOX Homendature |
|Source Unkniown =
_Description
Define other properties.., I
Mare, .,
L D =

Copyright DASSAULT SYSTEMES
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Create Tags

Renaming Tags

Tags can be renamed using the same method.

1. Right-click on the tag in the PPR tree and then
select Properties from the text box.
The Properties dialog box appears.

2. Click Tag in the Properties dialog box.

3. Under Naming, the name of the tag can be
changed to your preference.

4. Click Apply. The name is changed and it is updated
automatically in the PPR tree.

5. Click Close or OK to close the dialog box.

Copyright DASSAULT SYSTEMES

Properties @@
Current selection : | J
Product | Graphic | Tag I
— Maming
Orete (@)
[ starting Index
[ suffiz
Type
& ManuUFackuring
o Design
1O Taal
) Base
| custam
Constraint
[ Lockpasition
[ TagGroup Cwher
(weld_path_one. 1| Taglist.1
More. .. l

@ ok [ @ Al

Close

—

STUDENT GUIDE
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Step 2: Create Robot Tasks

This user friendly function makes programming
robots less cumbersome. This provides the ability
to take the fastener points assigned to a process
activity and reuse them for creating a robot task.
Based on the amount of fasteners assigned prior to
selecting this powerful function, this generates

operations that robots use in a matter of seconds. Use the following steps to

A task is a linear sequence of activities called Create Tags and Robot Tasks
operations, each operation can contain a motion

and a set of actions. v

2. Create Robot Tasks

Copyright DASSAULT SYSTEMES
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Create Robot Tasks

Creating a New Robot Task

1. To create a new robot task, click on New Robot Task from the Sequence toolbar.

(sS85 FE%

Sequence @

2. The task must be associated with a robot, so select the appropriate robot for the task.
The task is automatically placed in the PPR tree under the Robot in the Program section.

Once the Robot Task has been created it can be
populated with tasks and operations.

Copyright DASSAULT SYSTEMES

|

- ;“ RR_/400_24 16001

n Drervice Par s

@ [RB_g400_24 152,11 (IRB_&400_24_150.11.1)

Fublications

T"n Controler

Bd Mounted Devices

=-Rkd Frogran

I'E TaskList
ﬁ; Rt Task,

STUDENT GUIDE
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Adding Tags to the Task

Adding tags to the robot task can be done using the Add Tag icon from the Sequence toolbar.

1. Click the Add Tag icon from the Sequence toolbar. Sequence

S SO P FES

2. Select the robot task to associate the tags with.

Example
3. Select tag group to be placed in the robot task. & TaskList
The operations are completed automatically and are displayed under ;—ﬁ RobotTask, 1
the Robot Task in the PPR tree. b start 1

I‘ﬁ Operation. 1

% RobotMotion. 1
l'c%@ Cperation. 2
@Roboﬂﬂonon.z
— | stop.1

Copyright DASSAULT SYSTEMES
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Create Robot Tasks

Renaming Tasks and Operations

Tasks and operations may need to be renamed in order to keep the process easy to read and

understand.

1. Right-click on the Operation or Task that needs

to be renamed.

2.  Click on Properties from the menu and under
the General tab the names can be changed.

3. Click on Apply.

Copyright DASSAULT SYSTEMES

Properties

)

Current selection : ]

Items ] Specific ] Resources Precedence ] Operation Order ]Namin 3
Label ¢ weld_path_1
o ———

Specified cycle time [5] :

Specified beginning time [5] : |0
Calculated cyele bime [s]: |

Tcon Path ¢ [1_DNBRobotTask E‘y

Descripkion @
Mo Description

This ackivity is detailed in

Associated operatar |

|

More. .. I

Close I

STUDENT GUIDE
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Step 3: Move a Robot

Using Teach and Jog are two methods of
performing the same task. The task being to move
a robot, a robot can be moved to create a tag point
or for various other reasons. Teach and Jog are
both used to move a robot. Utilizing the Teach
Pendant it is possible to add tags to the robot path.
This is useful when a tag point has been missed or Use the following steps to

if one is incorrectly placed. Create Tags and Robot Tasks

v 4
v
3. Move a Robot

Copyright DASSAULT SYSTEMES
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Move a Robot

Moving Using Jog Panel

Jogging can be done using the Jog a Device icon from the Robot Management toolbar.

1. Click the Jog a Device icon, then select the device to be moved.
The Jog Panel appears.

Using the panel, there are multiple ways to jog the device.

2. One way is by using the Predefined Positions, the panel
comes with one default position Home_1.

Selecting this will move the device back to the original

home position.

Another way to return the device to the home
position is by clicking the Reset button.

Copyright DASSAULT SYSTEMES

Ruhut Management

Jog(S-420i5.1)

- Move

5-420i5.1 | Cartesian

DOF Contraols
|Joint 17 -180

180 ~|[o.000 deq . [

I 7z [nooodes [
Joint 3™ g 0 ||0.000deg  [&]

it 4 ¥ a4 240 " [0.000des |2
130 |[0.000 deg E
o “[oods &l
Steps - - —

Linear 3tep & | 00,000 mm Angular Step {1,000 deg

Edefined Position

|Home Harne_1 -

| Juint 5 7 130

| S S ¢

Joint6 T 36p

3 Immediate
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Move a Robot

The device can be moved using
Joint Motion.

Jop(S-420i5.1)

Cartesian Motion can also
be used to jog devices.

Each Joint can be moved 542051 | Cartesia
independently utilizing the arrows DR .
or the degree arrows. e R 1o0_ " [0.000deg  [S]
oz = 2z
) ¥|0.0004 =) . .
— ~C - = R Linear and Angular Step size
| Joink 4 = 240 .
P S5 > can be set using these buttons.
| -130 130 - =
2 = = D //\
) — {HOINEE ™ 350 i 360
Predefined Home Positions Steps - —
can be set and accessed Linear Step : 100,000 i . Angular Step 1,000 deg
here. Predefined Position
ﬂz OME | Home_1 -
This button closes the
Highlighting this button Jog Panel.
makes the changes
immediate. /I:
S Immediate / /ﬁqeturns the device to
the default position.

x ]
Close l Ha _! Reset T I —
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Move a Robot

Moving Using Teach Command

Moves can be made and set by using the Teach command.

1. Select the Teach a Device icon from the Robot Management toolbar.

2. Select the Robot to teach from the PPR tree. The
Teach dialog box appears.

3. The robot can be moved using the Compass that
attaches to the end of the robot.

Example

Copyright DASSAULT SYSTEMES

Robot Management

|R|:|I:||:|I:Task. 1 LJF':'rmanDmpact Lj

Activities

T —

i~ Insert Mode

Insert H'.,.'ia Paint LiiTagGrDupCDmeLabel

_;'--;-;,J].ﬁ.Fter :__] LJ

-~ SimFrame - g
Skep Sizeln.1 | |

| ljen | i | b ; .
[ Jog [1 Track Target [ me Jump

. & Ok |

STUDENT GUIDE
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Move a Robot

Moving Using Teach Command (continued)

Select the Different Tasks
associated with the robot

Process and VIA points
can be inserted using
this feature

This button lets to
modify a point.

Allows you to
Delete Points

This button opens
the Jog Panel

Copyright DASSAULT SYSTEMES

Choose between Table
and Compact Format

Teach

o
jFDrmat]CDmpact L]

|R|:|I:u:|I:Task. 1
Activities

| I . |Current1 j<

Insert Mode

InserI: 11{..3 Paint Lj'TagGrDupCDmeLabel

_____JJP.Fter _vJ j 17
2 dfrag =l

Select between the
Operations inside of
the Task Selected

ﬁows the name of the Tag ’

Group selected
\ p

_

SlmFrame
-+ | B | ~ | StepSize||:|,15 -
[ Mo Jump ~~

|:| Jog [ Track Target
@ Ok |

Highlighting this will allow you to see a line
representing the path the robot moves from

- /LStep size can be set heri

Sets the robot to Jump or
No Jump

point to point
/

STUDENT GUIDE
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Move a Robot

Moving Using Teach Command (continued)

Move one step Skip to last

Operations can be Move one step back forward Operation

stepped through
using these buttons

Skip to
Operation 1

Choose between ‘
Inserk Mod
brocess and VIA points i

Run Complete
Simulation.

1'-.-'ia Paink - | [ TagGroupCambal aps"

After _vJ
Choose insertion points
before or after the

i | /
operation the user is in Ctan

1 |-H | HH g Step Sizel0.1 5 = 1| Runto next
N operation
Tag, Cartesian, and 1 v Track Target 1 mo Jump

Joint are the options to
define the points origin ‘ _ﬂﬂl

0\

A simulation can be ran
from the path created

Pause Simulate from

beginning

STUDENT GUIDE
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Move a Robot

Adding Tags Using Teach Command

Tags can be added to the path using the Teach command.

1.

Click on Teach a Device icon on the Robot
Management toolbar, and then click on the robot.
You will see Teach dialog box.

Select Table from the drop menu for Format
field.
You will see Teach dialog box in a table format.

Teach(IRB_6400_ 24 150.1)

Select the operation at the desired (7 s ies

Teach{IRB_6400_24 150.1) A=
| o telding_Task = |FOMat Table ~]
Activities -

MlwmlM ]Curre

~Insert Maode

£ I \ia Paink « || Tag Group|Tag Hame
JULEEIA | e % i 3

e |Tag -

-SimFrame -
TR AT Step Size‘n,1 5 E ]
[ 300 [ Track Target 'd Mo Jump

=

insertion point.  ctiviies

jFUrmatJTah\e

i Insett Mo‘t‘:ie

Delete §[+, a

SimFrame

=

Wi | ] A~ Op ] Target ] Status | Type | Op Type ] Maotion | Orientation ] IMation Profile i A ﬁi&
4 Operati,.. ‘weld_path_1.1jTag3 § Tag Process  JNT Default® L. —

5 Operati... ‘Weld_path_1.1/Tag4 é: Tag Process JNT Default* C {}

[ Cperati... ‘Weld_path_1.1/Tags § Tag Process  JNT Default* C

7 Operati... ‘wWeld_path_1.1jTags § Tag Process  JNT Default® [

g BT = T =i 2 Tag Process INT Default* C x
E akh_ 1.1Tags: Diefault® | —]
& % 2
T s B

Insett m Taq Group)Tag Name
Modfy |[afrer < |J=Weldpath_ ¥

-

Skep Sizein.q s = |
-

'S Mo Jump

[ track Target
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Move a Robot

4.  Select the Jog check box in the Teach dialog box, and jog the robot to move to the
desired position.

5. Use the pull down menu under Tag Group/Tag Name to select the tag group in which
you want the new tag to appear.

6. Using the previous pages as a reference make selections as needed. (i.e. Tag,
Cartesian, Joint, Before, After, etc...).

7. Click the Insert button and click OK.

The tag is created and can be modified or reordered as needed using the Teach command.

Copyright DASSAULT SYSTEMES
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Step 4: Run a Robot Process

A single robot process can be created and ran in a
matter of minutes, which depends on number of
activities the robot is about to do. The most
important thing to remember is to save the initial
state when a simulation is going to run. Finally
using process simulation the task can be seen by
selecting this single command.

Copyright DASSAULT SYSTEMES

Use the following steps to
Create Tags and Robot Tasks

4. Run a Robot Process

STUDENT GUIDE
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Run a Robot Process

Saving Initial State

The state in which a process begins is called the initial state.
To save a process in this state, click the Save Initial State Cﬁbﬁ; B8 ﬂv%v e &4 =

icon from the Simulation toolbar.

Save Initial Condition

@ Al Products and Resaurces @ Al Attributes
The Save Initial Condition dlalog box appears. () Selected ProductsfResources only - () Selected Attributes

@ ox | @ cancel

After Initial State has been set, it can be restored at any
time by using the Restore Initial State icon from the
Simulation toolbar.

s(e)p Bl HHad

The Restore Initial Condition dialog box appears. Restore Initial Condition
The defau” Se|ections are aCCeptab|e_ @ Al Products and Resources @ all Attributes
. . ) Selected ProductsiResources only ) Selected Attributes
You can set up the Environment in the proper
positions and using this icon the positions will

all be saved.

@ oK l QCancell
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Run a Robot Process Student Notes:

Using Task Simulation

To run the tasks created, select the Robot Task to run from the
TaskList of the PPR tree.

Click on the Robot Task Simulation icon from the Simulation toolbar. R

Simulation Control Tools IE] Process Slmulatmn

Click the play button and watch the task run.

Click the Red X to close the toolbar after the task has finished running.

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 61



V5 Robotics

Copyright DASSAULT SYSTEMES

Step 5: Create Robot Tasks and Weld Gun Action

In order to run the simulation of the activities with
their assignments, a robot task must be created.
The robot task created actually creates the
relationship between the resource and the process
activity. Weld gun actions are created to simulate
the action a real welder gun would make. This is
done to ensure there are no clashes between the Use the following steps to
products and the resources (parts / fixtures and Create Tags and Robot Tasks
robots).

The main reason for creating weld gun actions is to
create a more realistic simulation to better analyze
the process being recreated. This is done so any
adjustments that need to be made to the process 5. Create Robot Tasks and
can be made now before the process is Weld Gun Action
implemented.

STUDENT GUIDE

Student Notes:
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Create a Robot Task

The method for creating a robot task is as follows:

A. Click on Create a Robot Task icon from the Sequence Sequence

toolbar. X80P W B

B. Select the Activity (Spot Gluing.1) where the robot task
is to be created from the PPR tree.

C. The Robot Task is automatically created in the
Program section of the Robot PPR List.

L
Example = &° RO_6400_24_150.1

i—n Device Parts
@IRB_64DD_24_150, 11 (IRB_&400_24_150,11, 1)

Liblic aticms
T-n Controller
n Moo e Devices
=" Frogram
= Taskl st
ﬁ RobotTask. 1
i—ﬁ RobotTask. 2
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Setting the Active Task

In order to simulate a work-cell, the task have to be activated. This is done by setting an
active task.

In order to set an Active task, the Workcell Sequencing workbench must be opened.
(Start / Resource Detailing / Workcell Sequencing)

Using the procedure shown below, an active task can be set:

A. Click on Set an Active Task icon from the Resource Program toolbar. RES""_“'“E]

B. Select the Activity or the task to be set.
C. The task is set to active automatically.

D. There is no way to see if the task has actually been set except to run the simulation.

Copyright DASSAULT SYSTEMES
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Creating Weld Gun Action
In order to create Weld Gun Actions, a toolbar must be inserted into the workbench. To insert
the toolbar, you must set the paths to DNBIgpSpotActionLib.act, and DNBGenericActionsLib.act
files in the ActionLibraries page. The procedure to do this is as follows:
Click on Tools / Options / Resource Detailing / Action Libraries tab.
tindow - fnehze e (x|
" . - |
L3 Devices and Yirtual Reality lB) GrapFrames Yisiglization |Graphic Reportiri 4| »
Image 4 Infrastructure :
e Action Libraries
Macro ’ ekt 5 [\\marsdel\CHR 17GA\BSFntel_atstar Lp\DNEIgDSpOtAC
Lty “ Shape WmarsdehCxR 17GABSFNtel_alstarup\DMBGenericActio
- 4 Analysis & Simulation
Customize. .. AEC Plant
Wisualization Filters. ., Machining
ECET— s
Equipment & Systems
et L ¥ Digital Process for Manufacti 4 _’I
“onferencing : - Machining Sirnulation Add
PPR Tools » I + * Inspection Remoyve
MBECM Tools , —  Actions View in PPR Tree
”""Vs'f = Collapse Actions in FPR Tree
PERT Taols , = kKnowledgeware
State Management Tools 4 EMOVYIA Y5 YPM
; -fj} Logic Design
féi Environment: Tools 4 [ EA—
E, Lavouk: Tools 3 }Q @
g Robot Management 4 @ 0K | @ Cancel I
% DELMWSIRRSMPu 4
) oLp 3
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Click the Add button on the Action Libraries page.

The File Selection dialog box appears, navigate to the appropriate files as shown.

The path is as follows:

D:\\ Program Files \ Dassault Systemes \ R17SP4 \ intel_a \ startup \ DNBIgpSpotActionLib.act
D:\\ Program Files \ Dassault Systemes \ R17SP4 \ intel_a \ startup\ DNBGenericActionsLib.act

After finding the file, click Open on the
File Selection dialog box. The toolbar
is inserted automatically.

Action Library: D:\Program ... [X|

A0 il B Pl 340 0

Copyright DASSAULT SYSTEMES

Options

‘& T options

General

Wl Display

U8 - ompatibility
E?‘Parameters and Measure
@Devices and Virtual Reality
: T'.Infrastructure
'- Mechanical Design

T—.. * Shape

Analysis & Simulation

AEC Plant

Machining

Digital Mockup

Equipment & Systems

Digital Process For Manufacky
Machining Simulation

+ " Inspection

2D Graph

Action Libraries

Action Libraries |ArcWeIding | Frames Yisualization ] Graphic Reportiny — « | »

@ 4\ESFYintel_alstartup|DNEIgpSpotActionLib, act
' B5Fiintel_alstartuph\DNEGenericActionsLibrary . act

<

Actions Yiew in PPR. Tree

i ' Collapse Actions in PPR. Tree

EE3

@ ok I aCancell
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To create a retract action for the weld gun, Click on Retract Action icon from the Spot Weld
Action toolbar, and select the Robot Motion under the task it is to be inserted.

The Option dialog box appears, select where it is to be inserted (before or

after) and click OK.

opuion—SJS[aTEY
— User Opkion
() Before{Predecessor)
- after(Successor)

(|9 ox [)9cance

Action Library: D:%Program ... [¥]

Action Library: D:%Program ... [

A0 i By M 0 340

The Actions Configuration dialog box appears. Notice that when the
predefined states (Home Positions) are selected, the weld gun moves
to that position. Select the appropriate home position and click OK.

aLion.
CloseGripper I PickPart I Back =< I
Device Predefined State m

Duration i

Select home pose-or set joint values to CLOSE gripper

& Cancel
- @aPae

To create a weld gun action, click on the Weld Action icon, and select the robot motion to place the weld
gun action. The Option dialog box appears. Select an option from the dialog box and click OK.

opuion—S[aIEY
— User Option
(1 Before(Predecessor)
] After{Successor)

(@ ok ) &cancel |

e

STUDENT GUIDE
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The Actions Configuration dialog box appears. Under the
CloseGun tab, select the appropriate position. B -
. . . eldTime penEun _Ea_c_lif._«]
The position in which the Weld Gun can perform the ,nfds;telHL;_lG—lj et > |
task correctly. Duration | P
For Example: If Home position 3 were close then that e
would be the correct choice for a weld action. — 9 ok | & cancel]
onfiguration o=
. . CInsaGenGun | Back <= |
Under the WeldTime tab, set the time for the T demizz ]
weld to be completed.
Enter the Actual Welding Time desired For this Weld Action
— & 0K I JCanceIl
onfiguration ;I.Qlﬁl
Under the OpenGun tab, select the appropriate STEREll e odos
home position and click OK. e Precelned St"'telfmﬂ*f—l—'
fg Select home pose or set joint values to OPEM weldgun
: - R EE=T
% This sets the gun movements for closing, welding, and semi-open.
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Jogging to Weld Points

In the Tools / Options / DPM Fastening Process Planner / Fastener Visualization turn on the Show

Fastener (Manuf) tag. This will make the tags and their coordinates visible.

. T Cptions

== bl General

Fr—

Ej Display

=M mcmpatitilicy

RZ‘: Parameters anc Measure
E’ﬁ Crevites aind Wirlual Riedlily
lv.TrFra:h’llrh re

*- Machanical Design

- 0 Analysis & Cimulation

- AEC Flant

- Machining

I-' Digital Maclap

F Equicment & Svstems

£- Digital Process ror Manukacturirg
<} DM - Fastening Process Jlant

2 DPM - Work Instruckions

J?’LJPM - Machining Process -lanr
ﬂDPM - Shop Assistant

QEHS - Electric Harnzss Simulzti

Machining Smuation

ol %
.

Cunn s | Faslener Allribules

Fasteners Assigiment
%* [ Aesignment Stzbus Celar,
Active Vdidation Rules.

. 4 Process Syrtax valdztion,

o Collocation Yalidation,

Fastener Assigrment Stabus Color,
@ o ssignment B
Zrveatlid Assign el |_ -
L -

Haot Yaidazed .

alid Assicnm=nt

Fastenets in VIieser,

4 Snow the Fastenes{desicn),

& Saow b line between e fastener{design) and the Fastencr{ranuf),

alor une |ype | hickness
10,1300 ~|

i d [ 3 |

< 4 Show the Fastene(manuf)ftag >

|| j | ________________ o j | 1;0.1300j

Calar Line Typc Thickricss | The tag Color Can

be changed for
ease of viewing.

CER From ML \\
%ﬁ Jefaul: path “or the XML document: | CADOCUME-1ihan @
o+

@ oK I UCanoeII

s |

This step has already been completed this is a reference to show why and when it happens.
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Using the Robot Management toolbar, click the Jog a Device icon, and select the robot to jog to the
weld point.

The Jog dialog box appears.

Notice the orientation of the compass on the weld gun. This will be compared to the orientation of
each weld.

Using the Compass it is possible to grab the red box of the compass and place it on a tag point or
fastener position in the 3D view.

This is the Red
box on the
Compass

This is the time to check tags and fasteners to make sure the orientation is correct.
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Lesson 3: To Sum Up

This module introduced you to the procedure of creating tags and robot tasks. These are
essential to give the robot a path to follow to perform its job. Later adding tags using Teach
pendant, using Jog panel and running single task simulation was discussed.
To review, you have:
v' Created Tags
v' Created a New Tag Group
v' Created New Tags
v" Renamed a Tag Group
v" Renamed Tags
v' Created Robot Tasks
v" Created a New Robot Task
v" Added Tags to the Task
v" Renamed Tasks and Operations
v" Moved a Robot
v" Moved Using Jog Panel
v" Moved Using Teach Command
v" Added Tags Using Teach Command
v" Run a Robot Process
v/ Saved Initial State
v" Used Task Simulation
v' Created Robot Tasks and Added Weld Gun Actions
v Created a Robot Task
v' Set an Active Task
v' Created Weld Gun Actions
v' Jogged to Weld Points
Now it is time to apply this learning using the Case Study
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Optimizing the Simulation

Using the different functions available in the V5 R17 environment a Simulation can be
Optimized for peak performance. Some of the key elements regarding optimization will
be shown in the next few sections to help you understand these functions and the
ability of the V5 R17 Software better. The functions included in this module are listed
below for quick reference.

You will use the following Steps to !

complete this Lesson: \tl:vrgraktiizg the
= Robot Task Analysis Environment

& Mapping and Monitoring 10s
= Multiple Resource Simulation
= Creating Robot Controller Profiles

3 Building the
Creating Tags and Layout
Robot Tasks
6 4
5 Optimizing the Master
¢  Duration: 2 hours Sl Project

STUDENT GUIDE
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Workbenches and Toolbars used in this Lesson

These are the Workbenches and Toolbars that are used in this lesson.

Device Task Definition Workcell Sequencing

Simulation Analysis Tools [

B GEEEHEIDHD| | 50484

Simulation Control Tools [ Prucess Slmulatlun Dptluns
i el — |01 %

PPR Tools ]

RmalEB%

IIII Management

[ha B -

10 Im(E [
@@

Robot Management | Sequence 5

EhBFEFAEFLOB| | L ISP FER
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Step 1: Robot Task Analysis

Robot task analysis has many different meanings
because of the various methods used for analyzing
the multiple tasks and configurations of tasks,
which are provided in any multitude of scenarios.
You can analyze tasks for collisions, clashes, or
even perform a weld study analysis to determine
the correct cycle time for a certain type of weld.

Copyright DASSAULT SYSTEMES

Use the following steps to
Optimize the Simulation

1. Robot Task Analysis

STUDENT GUIDE

Student Notes:
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Using Automatic Task Collision

Switch to Workcell Sequencing workbench.

1.

Copyright DASSAULT SYSTEMES

To create an interference zone for a welding robot, click Automatic
Task Collision Analysis from the Interference Zones Toolbar.

The Task Collision dialog box appears with all the robot tasks.

Select a robot task and then another (by holding down Citrl).
The last selection made will be managing the | / O’s that will
be automatically created.

Click the down arrow to select the tasks.

In order to set up the state of the 1/ O’s, click on the Next
button.

Then click the Result and Analysis tab.

Interference Zone...[X|

Task Collision

TaskDeﬁnlt\on Clash Object Definition € Resulk and analysis ) 3

Tasks

@ Robok Tasks ! Pracess Plan Activities
— Available Tasks

RobatTask.2/IRE_6400_24 _150.1
RobotTask.4/IRE_§400_24_150.3
RobatTask,1/5-420i5.1
Maintenance Prograr)5-420i5, 1

@R

—Selected Tasks

— Exclusion Tahle

First Task ] Second Task, ] Check |

P

R ‘ Next == |>

Close. I

STUDENT GUIDE
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6. Tofinish the |/ O’s setup:

Set the Interval Distance

Set the Collision Tolerance
Set the lnterval ROtatlon Clash Object Definition | Result &nd Anaky'sis |Inter|0ckF:f -‘_L’_
Check the the Drop Mark box at Check Interval button =
Click on the Compute button C computs DY ctop | meene |

Interval Distance | 4,000 i Collision Tolerance |4.DDD ir
Interval Rotation (90,000 15 Drop Mark at Check Interval
Interyval Time 015 [ Force check at Targst

15[

moow»

— Algarithm

7. In the geometry window, the robots step through the programs = |2 Pstence Based © Time Based

. . —Resulk
and places a Square (Collision Marker) where there is Palt [RobotTask.2/1RB_6400_24_150. 1< >RabotTask 5]
interference. ( i.e. the drop mark or collision point) ) . Weld0 Versorioz WaDs, Versen
WeldOl, YersiondWeldl k3
Weld0Z, Versiomweldl © o}
Weld0s, versionweldl O Lo}

When the computation is done, the scroll bar can be used to
review the results for each of the positions.

4] | 3|
|_|,_;—‘: |Clash [@]Me Clash [- Mot Computed
<< Prev I Mexk == I Close I
o
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8.

10. Run the simulation to view the new process.

To Import all of the I / O’s waits and sets in the robot task:

Select the Interlock Map tab
Select the Set / Wait button

coOw>

Then click Close

For the interference zones to be set between the robots,
follow through the same procedures, but select the
Enter/Clear Button, then click Update Interference Zone.

Click the Update Interference Zone bar

Result and analysis ( Interlock Map

=10 ]

— Tasks Priority

Zone hame | Taskl Pricrit | Taskl
Automatic,.. R... = R...

Interlock Map

Zone Mame | Taskl Enters | Clears |

Automatic,., R... Wl el
Automatic,.. R... el el

@ Zone O Task [ Display In Yiewer

 Update Interference Zore §

D Remaove Interference Zone I

<= Pres ’ Mgk I

Cad

STUDENT GUIDE
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Using Clash Analysis
1. To check the simulation for clashes or crashes, Click the NI PEES (T E E]

Clash icon from the Simulation Analysis Tools toolbar. _ 3 _
The Check Clash dialog box appears. =i - % a ? - J'E

2. The name can be changed to your need.

Select the type in the Type field and from the checkclash B 3
drop down the option select Between two s
. Mame: | Interference. 1
SeIeCtlonS Type: |Contact + Clash ;"Din Selection 1: §lEe=] e ey}
|Between bwo selections LI Selection 2:| Mo selection

3. Forthe selections, Selection.1 is activated, _— @ ok | @apoy | @ cancel|
select the appropriate resources. Select the
components from the PPR Tree. As they are
selected they will become highlighted.

4. Click in the Selection 2 field and select the e
part or assembly and the appropriate station. Wame:[Interference. 1
Tvpe: {Contact + Clash L"Cun Selection I:W
IBetween twio selections j Selection 2: gaffeliala N
5. When finished, click on Apply. p— @ ok (S spely ) cancel |

6. The Check Clash dialog box opens displaying all of the results and
conflicts. This is reviewed later, click on Apply to review the Check Clash
(Results) dialog box. Click on OK when done.
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7. To analyze the configuration, select the Analysis
Configuration icon. The Analysis Configuration __
dialog box appears. Simulation Analysis Tools ]

w1 5 0

In the Analysis Configuration dialog box the available

clashes are shown. S=ES
Analysis | Device Settings | Robot Settings | 10 Settings |
. Available: Selected:
8. Select the clash and use the arrow over to place it under nceference g [[Andyoes [nahs Leve | Honter |

Selected category. s—

9. Select the type of analysis mode that is to be used from the
pull down menu and it will become highlighted.

Yisualization made: Highlight @

Click on OK. The Analysis Mode activation box appears, Q
Ok Reset I Jcancell
select Yes. — G

Analysis Mode acti =]

@ Do you wank bo turn OF the Analysis Mode?

11. Using the Robot Task Simulation icon, it is Simulation
possible to run through the path again.

Copyright DASSAULT SYSTEMES
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12. In some situations, the data may need to be exported
for a report or some other need (ie. for Manager
Reviews). If this data is to be exported, click on the

Export As icon from the dialog box and then click save.

NOTE: It is possible to choose the directory the files are saved,
use the appropriate location for all saved files.

Copyright DASSAULT SYSTEMES

— Definition

a2l

Mame: Intetference,2

IBetween bwo selections J

Type: |Cuntact + Clash jhd [[3 Selection 142 products
v

Selection 2: RN ee

—Results

g Mumberof interferences: 141 (Clash:96; Contact:45, Clearance:0)

Filter list: |m| types jIND filter an valug leII statuses

List by Canflict | List by Product | Mattix |

3 EB

Mo, | Product 1 | Produck 2 | Type | \falue | Status | Comment =

|

ol

Deselect | Mote == I

@ ok I Onpplu aCancell
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This procedure describes how to turn on a view to see the violation in a preview window and access
additional data about the violation. You can temporarily halt the simulation to observe the violation
and then return to the simulation. This option works for dynamic clash analysis also.

13. The Tools / Options / Digital Mockup /
DMU Space Analysis / DMU Clash
options must be set so that in the Display
in Results Box section, the First line
automatically selected is checked.

14. First a simulation must be running. From
the Interference window, select a portion
of the collision to be seen.

Copyright DASSAULT SYSTEMES

. bR

3 r( Options

7= General

B Display

EH Caompatibility

B parameters and Measur
% Devices and Wirtual Real
3‘. Infrastructure

B Mechanical Design

B~ Analysis & Simulation

[ AECPlant

- Machining

kay

Digital

i

DMU Fitting

EDMu Fastening Review
DMU Optimizer

yDMU Talerancing Reviey

|
ECi I |

[Interference Window] ] __?_Iil

DMU Clash | DMU Clash - Detalled Computation | DMU Clash - Penetration |DMu clash! ¢ [ »

Retrieve Information
1 From previous computation
1 From PDM
@ Narne

Results Window

E [ Automatically open

Display in Results bax
@ List by conflict (J List by product

A First line automatically selected

Type of Computation
Defaul: computation: |Contact + Clash Ll

Clearance value: 0.197in

During Initial Computation

I Compute penstration depth or minimum distance
(' Compute all numeric and graphic results
@ none

@ oK I GCanceIl

wARMING]: Collision detecked For Inkerference. 1, simulation time: 16.7

WARMING]: Collision detecked For Inkerference, 1, simulation time: 17.2

Clear i

STUDENT GUIDE
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15.  Run the simulation again. When a collision appears, click on the warning
and the simulation halts.
16. The Check Clash dialog box appears. Select the clash to view by double-clicking it. The preview
window appears. To return to the simulation, click the OK button in the Check Clash dialog box,
then click the run button on the Process Simulation player.
: 21x]
i~ Definition
Type: |Contact + Clash ;lL’ur- Selection 1:|2 products
Betwesn bwo selections il Selection Z:W
—Results
% Mumber of interferences: & (Clash:s, Contact:0, Clearance:0}) EXpOrt AS and
Filter list: IAII bypes L”No filker on valus j]nl\ skatuses j Save FunCtIOI’]S
List by Conflct | List by Product | Matrix | are additional
T I EeSNEES  functions in this
i et iomemec. oo g dialog box.
] ROCKERZ#Z:... 10166934 (10... Cash Mat inspe...
5 ROCKERZ#Z:.,, 10166934pp (... Clash Mok inspe...
] ROCKERZ#2:... 10186934 (10..., Cash Mot inspe...
7 ROCKERZ#2:... 10166934pp ... Clash Mot inspe...
8 ROCKERZ#2... 10166934 (10... Cash Not inspe...
Ly
E xiy
‘Z’ 4 I _,I E
g Deselect l IMore >>I
g . @ ok | @ apply | @ cancel |
8
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When a line is selected in the Interference Window, the process simulation player shows the
same time as the one in the Interference Window.

Process Simulation B

e it mo» o — [u.l B4 .8

[WwaRMING]: Colision detected Far Dhnamnic, simulakion birme: 14.5
[WwaRMING]: Colision detected Far Dhnamnic, simulakion birme: 14.6
[WwaRMTMG]: Callisinn drterted Far Tnkeiference. 2, sirilatinn Fme: 14,7
W ARMTRG]: Crllisinn drtected For Dyvnarnic, sirmnlakion Heie: 14,7

W ARNMTIG]: Crllisinn Arterted For TrkerFere sinrilakinn Fime: 14.5
[wARMIMNG]: Collision detected For Dvnamic, simulakion time: 14,5
[wARMIMNG]: Collision detected For Interference, 2, sirulakion timea: 14,9
[wARMIMNG]: Collision detected For Dvnamic, simulakion time: 14,9

[ ARMIMNG]: Collision detected For Interference, 2, sirulakion time: 13 :I
[ ARMIMNGT: Collision detected For Dvnamic, simulakion bime: 15 h
Filter I Zlear l

If the simulation is ended by deselecting the Process Simulation command or by closing the Process
Simulation player, then the interference window becomes grayed out. The preview window and the clash
check dialog box are saved in the applications node of the PPR tree.
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Creating Weld Study Analysis

1. To create a Weld Study Analysis, click Analyze
Welds for Robot icon from the Tool Selection
Assistant toolbar. Then select a Welding activity.
This automatically selects the weld items in the
geometry or PPR tree. Select the weld or Tag
group(s) that is a target for analysis. The target(s)
appears in the dialog box.

2. To add objects to the Collision check, click the
Analysis Parameters tab. Then click in the Collision
Objects box, and select a component to be checked
from the PPR Tree.

3. Delete any target by selecting the line
containing the target and then clicking the
Remove button.

analyse Target Orientation B ] 4|
Path and Targets | Analysis Parameters | Resulks l
— Robots
Rabots |IRB_6400_24_150.1 =l
Tool Positions fHome 1 =
Available Configs 5
CONFIG_2
COMFIG_3
CONFIG 4 :I
Welds
@ oK o Cancel
_— 8 o | Somal

NOTE: For more information on the Analyze Target Orientation
dialog box see the on-line docs.
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— Feasibility

path and TargetL Analysis Parameters _DResults I

=10 ]

A Check For Collision

a Analyse all

— Paramesters

Robots |me_e400_24_150.1

=

— Collision Objects

Rermove

Rotate 2 |5deg Collision Talerance [0,1989 ir

— Range OF Check

Stark nngll Odeg End nngll Odeg

4 Do Flip

@ ok | @ cancel |

STUDENT GUIDE
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4. To complete and view the Results of the Collision Analysis, click the Results tab.

for an activity, a status will appear after
computation.

Target Report: This frame provides feedback Sort By Welds: by checking this option, the
from the analysis. For each robot and target table is sorted by fastener or target name.

Check KO: This button is active if at ’

least one fastener is unfeasible.
Sort By Robots: The default

presentation of the data is — Target Report ﬁ

Resources | Canfigs | Tar/ ,440 | |
sorted by robot name. : /Rotate Closest: The Axis jumps to the

< middle of the nearest feasible area. This

4] | H

MC ¢ Mot Computed NR/ Reachablz Option minimizes the Changes Of
L R o] frb orientations for the welds, and can be
Display Pie Report: Displays @ oy Robos & opueis ,/W7 ﬁgict')‘;snat :r’f‘g’r:'nrgg after the analysis
the results on the viewer in Display Fis Report | Chetkko ., /\ P :
pie form. [ IND Ref Product Remove I| Raotate %( Clasest ) I
o s— B'gg'e"’&L\\/F{otate biggest: The Axis jumps to the
(cDm i P h\ middle of the biggest feasible area. This
option minimizes the risk of collision for
; D ok | & cancel he robot, and can be check n
Save: This opens a Save e \ i it the robot, and can be checked at any

time after the analysis has been

window. The computation performed.

data shown in the target
report frame is saved in a .txt

file. Compute / Stop / Resume: These buttons
control the progress of the analysis.
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Robot Task Analysis

Creating Workspace Envelope

Robot Management X

1. To create a Work Envelope, click Create Workspace 261,
Envelope icon from the Robot Management Toolbar. The & @ =] ﬁ 'ﬂ B k@

Workspace Envelope dialog box appears.

o

2. Select the robot to create the workspace envelope on. x|
—PRobot List
| 5-420is.1 d|

3. Click on the Create button and the Work Envelope is —Warkspace Parameters

automatically created around the robot. Mesh Resalution [pedim =]
Tool Profile |ROCKERZ#2.1. ook
- Cereate

tool profile and mesh resolution. The available mesh

The pull down menus can be used to select the desired
resolutions are coarse, medium , and fine.

1 A
T 5201

E Jevize Parts
T'E Zontroller

T'E Mounked Denvices
== analeciziobi

The Envelope also appears in the PPR tree, as
Workspaces under AnalysisObjects.
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Saving Workspace Envelope T ld Uevice Parts
Cu:untru:uller
1. To save the Workspace, right-click the workspace, t :“L'l”t‘f’dﬂi‘f’”‘ies
the contextual menu appears. ﬂ nalysisObjects

i Wiorbenare DAFVEDS#S 1 TanlFrang

2. Select Save Workspace. This creates a "E e
.cgr file to contain the workspace data.

‘ == g1 orkspaces

Zenter Graph

*"ETaskLis Reframe On

=l ield Gun 1o =
?—j Mﬁ ROCKERZ Al ol

NOTE: Robots with fewer than three joints are not considered. weld Gun 2 { =] Broperties

#-_»* ROCKERZ [FE] Open Sub-Tree
-gj Flant Floor {F

*-3F freal (Ar Save Workspace

Workspace generation is limited to devices whose first three positioning joints fall
into one of the eight generic type arm kinematics classes:

= (Cartesian

= SCARA

= Cylindrical
=  Block

=  Articulated
=  Spherical

=  Pendulum

It is possible to do a Hide / Show after the workspace is saved.
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Step 2: Mapping and Monitoring 10s

10 Mapping is a static representation of the 10
connections within one or more robot tasks, and 10
Monitoring is a dynamic representation of the 10
connections as the robot simulation takes place.
This section explains how to view IO mapping and
10 connections. The connections set up using

Automatic Task Collision will also be reviewed. Use the following steps to
Optimize the Simulation

v
2. Mapping and Monitoring

I10s
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Mapping and Monitoring 10s

Map and Monitor IO

1. In order to map the 10s, click the IO Map and
Monitoring icon from the IO Management
toolbar. The Select Process or Individual Tasks
for IO Map... dialog box appears.

2. Select the the process or tasks that needs to be checked.

3. To view the information, click the Display 10 Map
Information bar.

4. If multiple tasks appear in the dialog box and you decide not
to view them all, select the tasks to remove and click on the
Remove Selected Tasks button.

The tasks can be sorted by the task name or by the IO name.

10 Map And Monitoring N ol 2]
(10 State - AutomaticTaskCollisionZonel =
—SetI0[1] wWaik 10 [1]
Task Mame Dperation Mame 10 Walug Task Name Operation Name IO Yalue
RobotTask.Zfyweldo7, versionwel = |[oFF x| [RabotTaskfyweldot, versionwel = |[oFF H
RobetTask Zyicigny, versiomvel = [on =
RobuotTask.Zyeld1 1, versionwel > |[oFF =]
10 State - AutomaticTaskCollisionZonel
—SetI0[1] Wait 10 [1]
Task Mame Operation Mame 10 Yalug Task Name Operation Name I Yalue
RobatTask. 1 [welda1, versionwel = |[oFF = | [RabetTask2lweldo, versionwel = ||oFF =1
RobotTask. 4 weldn. versinmwel = 1on - =

1
@ Sort By 10 Name O Sork By TaskMame  Force Selecked Wiait 10 ||:| Tgnore &l the To [ Graphic Display of 10 Map

[ tgriere thie Disconnected 10 =

-

When completed, exiting can be done by selecting the 10 Map
and Monitoring icon again, or by using the Close button from
the dialog box.
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I0 Managenient

=10f x|
Remove Selecied Tasks 1
Displey 19 Map Information |
CancelloMap |
—
Select Process or Individual B =l 2
S5-420i5.1 === RobotTask.1
IRE_6400_24_150.1 === RobotTask.2
5-420i5.1 ===> Maintenance Program
Femove Selecked Tasks
Display I Map Information
CancelloMap I
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Mapping and Monitor I10s

5. To use IO Monitoring:

A. Click the IO Map and Monitoring icon

B. Click on the process or tasks to be checked

C. Then select the display IO Map Information button
from the Select Process... dialog box

D. Next select the Process Simulation icon from the
Simulation Toolbar

E. Finally Run the simulation using the Process
Simulation toolbar.

I0 Management E_]
o\
=/

) e :.:.:.@ n
EXREC

Select Process or Individual T4

5 i 31

5-420i5.1 ===> RobotTask.1
IRE_6400_24_150.1 ===> RobotTask.Z2
5-420i5.1 === Mainkenance Program

Remove Selecked Tasks
Display 10 Map Information |

CancelloMap

As the simulation runs, the Force Selected Wait 10 button becomes active,

which enables a force selected wait for 10s to release waiting.

10 Map And Menitoring

—Set10[1]

10 State - AutomaticTaskColisionZane1

Wait 10 [1]

Task Mame I Operation

[ 10 value |

[ TaskMame | Operation [ 10 vaue |

RobotTask2  Weld0?, Version!
RobotTask2  WeldD?, Yersion!
RobotTask2  weld11, Ver

6. Click on Close when completed.

iWeldZ  Default
iWeldZ  Default

neldl  Default

RobotTask.1  weldDl, VersionWeldl  Default

10 State - AutomaticTaskCollisio
—SetI0[1]

nZonel

Wait 10 [1]

[ 10 value |

[ Taskame | Operation [ 10 value |

Task Mame | Operation
RobotTask.1  WeldD1, Version!
RobotTask. 1 welddl, Version!

@ Sort By 10 Name: O Sort By T

Copyright DASSAULT SYSTEMES

iWeldl  Default
tweldl  Default

RobotTask.2  WeldD?, VersionWeld2  Default

jiore the Disconnected 10 (L]

21

[

) [ &raphic Display of 10 Map
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Mapping and Monitoring I0s Student Notes:

Exporting 10 Information

IO Imi{E... [¥]

1. In order to Export 10O Information, click the Export 1O e
Info icon from the 10 Im(Export) toolbar. —Select Resource
The Export 10 Information dialog box appears. @ 2l Resources
i} Selected Resources
IRE_A400_24 150.1
2.  Select the Resource Option and the Export Option as et
desired and click OK. Export Options
4 IO Details
1o Map
3. The Save As window appears. Type in a name, and
save it to the appropriate folder.
‘P - Cancel I
‘ — —
4. To view the data, open the file just created T SIh el ke o

and the IO data will appear as a text file or
an Excel Spreadsheet depending on the
save method chosen.

| File name: |S42Di5 rabot

L L«
@

Save a3 type: IMicmst[ Excel workshests [* #ls] Cancel
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Mapping and Monitoring 10s

Creating Data Readouts and Generating Documentation

1. To create a Data Readouts for selected resources,
click on the Data Readout icon from the Simulation
Analysis Tools toolbar.

Simulation Analysis Tools

.
EETT TR E O

Dptlnns @

2. Then select the Display icon from the Options toolbar

that appears after the first selection.
. F.F.R.
3. For data readout creation, a resource must then be EFPMESS ist
selected from the Resource list of the PPR tree. Procass
|# Stark.1
4. To view more of the data relating to the resource, deactivate the Staticn. 1

Display icon in the Options toolbar and activate the Sensor icon.

. §- IRE_5400_24_150.1
5. To modify the data, use the Select All and change the Observed i IRE_6400_24_150.2

section so each one says Yes rather than No.

6. Using the Simulation toolbar click Process Simulation.

- - I o |
Sln-.UIatIDn E Sensor(s; I Observed I

5-420i5.1/Jmnt 1 Mo

S G- a % ﬂ % % % i s P

=K Sy L = Ee o

S5-420i5. 1/ Joink & Mo

5-420i5. 1/ TCP-% Mo

S-420i5. 1] TCP-Y Mo

. . . S-420i5. 1] TCP-Z Mo

7. Now select Run from the Process Simulation toolbar in order ST Loy te

0 5-420i5. 1 TCP-Roll Mo

to view the changes.
l _ i - - Select Al 1 Deselect Al 1
Simulation Control Tools [¥] | Process Simulation £ — q
—Outputs =

[ Graphics [ Fite. ‘
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Mapping and Monitoring 10s

8. To view the changes in Spreadsheet form, click the
SpreadSheet tab from the dialog box.

2]
9. To view the data graphically, select the Graphics button Selected Object : S50 7
from the Outputs section of the dialog box. st srestin. st |
INDEX | 5-420i5.1 {3oint 1 | S-420i5.1/30int 2 | 5-420i5.1J0int 3 | 5~
Oz Odeg Odeg Odeg od
0.1z Odeg Odeg Odeg od
0.2s Odeq Odeg Odeg od™
0.3s Odeg Odeg Odeg od
O.4s Odeg Odeg Odeg od
0.5s Odeg Odeg Odeg od
0.65 oOdeg odeg Odeqg od
0.7s Odeg Odeg Odeg od
0.8s Odeg Odeg Odeg od
0.9s Odeg Odeg Odeg od
1s Odeq Odeg Odeg od
i.1s Odeg Odeg Odeg od
1.2s Odeg odeg Odeg od
1.3 Odeg Odeg Odeg od
1.4s Odeg Odeg Odeg od
1,55 Odeg Odeg Odeg od _
1 e ndan fidan Nden n
4 i | r

10. If documentation is needed for the project, click 3 Clear recerds |
Generate documentation icon from the PPR Tools G o

toolbar. — ciose_|

PPR Tools

Diocumentakion scripk
< Script qD:'l,Program FilesiDassault Systemesiintel_alcodelcommandiDocumentGeners Brawse, .. i

[~ Process name

( Frocess | P—"rocess v|‘

11. The Process documentation dialog box ~aenerated Fles
appears’ make Selectlons appropnately for the <:1th ":.l . Y5 Robotics) R15 | R15 Project Data | Backup Data [ HTML | Browse. .,
ain Filg Mame; | Station 1 Robotics

Script, Process, and Path.

& oK l Close I Help ]

This document can then be saved to the appropriate place.
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12. To start the Script, click on OK.

— Docurnentation scripk

=101 x|

Scripk ! !D:'l,Program Files\Dassaulk Systemesiintel_alcodelcommandiDaocumentGeners Browse., ., i

—Process narne

Process IProcess

5

—iaenerated Files

Path : | ¥5 Roboticsf R15 | R15 Project Data f Backup Data f HTML

| Browse. .,

Main File Mame: | Station 1 Robotics

Close l Help l
e

13. The Documenting the process dialog box appears,

showing the document is being created.

Documenting the process ... |

S 3

14. Once the documentation has been generated, click OK. Roading Scipt somreeTeam fle s

Preparing script data ...
Loading process automation tvpelib |

15. To view the files, go to the directory they are saved in, e

and click Open.

16. Close all windows when finished with the review.

Copyright DASSAULT SYSTEMES

Running scripk ...
Unloading scripk ...

--= Docurentation has been generated <--
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Step 3: Multiple Resource Simulation

The Multiple Resource Simulation command
enables you to select tasks associated with more
than one resource (e.g. multiple robots or stations)
and simulate those tasks simultaneously, even
though the tasks run sequentially in the process

document.
A PERT Chart is a project management tool used to gs‘t*_ the f‘::m’é'_“g ?ttta_ps to
schedule, organize, and coordinate tasks within a ptimize the Simufation
project. A Pert Chart presents a graphic
. v

representation of the process flow. It allows for

e - : . v
modification of the process plan in a dynamic and
friendly manner. It is a useful tool for visualizing 3. Multiple Resource
and re-structuring the sequence of operation of the Simulation

process. Since simulation is a 3D representation of
the manufacturing process, the Pert Chart can
easily re-sequence the process.

The order in which the activities are linked will be
reflected in the PPR Tree. It is also possible to use
the Pert Chart for ParallelB /) ich is when
two tasks run in unison.
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Multiple Resource Simulation

Using PERT Chart for Parallel Running

1. To open the Pert Chart, click the Open Pert Chart from the Data Datadices= X
Views toolbar.

The command prompt asks for a Process or Activity, select one. E e

The Pert window opens showing the process activity flow of the process or activity chosen.
Notice the links between them.

________________

3-E 88 88 1=
M cu

Chrl+x
---------------------------------- 523 copy Cirl+C
[ paste Chrl+y

Paste Special...

——

2. To delete a link, right-click on it and select delete from the text window or on the
keyboard.

Moving the activities around to see what is the best way to optimize the sequence of
events is possible using this window.
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Multiple Resource Simulation

3. Inthe Activity Management toolbar, click on Link the selected activities and

select the one that was deleted and create a new process plan for the activity.

Activity Managenmenkt

DEEEEE B

BEB

4. Close this window.

Simulation

5. Run the Process to see what changes have taken
place in the process.
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Multiple Resource Simulation
Performing Multiple Resource Simulation

To use the Multiple Resource Simulation tool, the Workcell Sequencing workbench needs to be opened.
(Start / Resource Detailing / Workcell Sequencing)

Simulation

1. Click on the Multi Resource Simulation icon from
the Simulation toolbar to access multiple resource
simulation.

This command serves as a lead into the Process Simulation command. Once invoked, the Multiple
Resource Simulation dialog box appears.

=0 =i

All the robots in a simulation will be shown in the

: IRE €400_24 1501 e
dialog box. {RobotTask.z =]
IRB_6400_24_150.2p obot Task, 1708322 = |

IRE_6400_24_150.3(5 oot Tack. 3 ~]

3-420i5,1 IRDthTask. 1 .ll

& Ok I ﬂCanceI_l

—

The dialog box also lists all the resources in the PPR tree that have tasks associated with them. Using the
pull down menus, tasks can be selected to run simultaneously. (Remember that NONE is an option for
each of the resources pull down menu).
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Multiple Resource Simulation

2. Once the tasks are selected, clicking on the OK button will make the toolbars associated with the
Multi Resource Simulation dialog box appear.

Simulation Control Tools [%] | Process Simulatior
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Step 4: Create Robot Controller Profiles

The software uses default settings for the Motion
and Accuracy profiles to optimize cycle time and
increase the accuracy of robots as they perform
their operations. The purpose of a motion file is to
specify speed and acceleration values for the robot.

One type of profile may set speed and acceleration ]
parameters appropriate to a particular kind of move Use the following steps to
(e.g. moving to a weld point), while another may set Optimize the Simulation
those parameters in a way appropriate to a different
kind of move (e.g. a via point).

An accuracy profile can be created using the Create
and Edit Accuracy profile command. The purpose
of the accuracy profile is to define the accuracy of a
desired trajectory. When corner rounding is 4. Create Robot Controller
desired, you can select between two different Projiigs

algorithms to affect it.
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Create Robot Controller Profiles

Create Motion Profile
1. To add a new motion profile, click the Motion Profile icon from the

Robot Controller toolbar, then select a robot. The Motion Profile _' ] ¥
dialog box appears. The Motion Profile will be created E
automatically and placed under Motion in the PPR tree.

Robot Controller =]

2. To edit this profile, double-click on the profile just created. The
Motion Profile dialog box appears. Absolute:

- Straight line motion, this speed
specifies absolute TCP linear
speed.

- Joint-interpolated motion, this
value is divided by the maximum

ﬁbsolute: Means that the speed value is
the average speed the robot uses.

Percent: Means that the robot will move
at a specified percent of its

maximum speed. x] TCP linear speed to obtain the
Time: Means that you provide a set time T percentage of maximum joint
for the robot motion, and the robot : speed.

Percent:

- Straight line motion, specifies
percentage of maximum TCP
linear speed.

- Joint-interpolated motion, specifies
percentage of maximum joint

calculates its speed to perform the

L . ) absolute @ Percent ) Time
move within that time. e
Speed Malue: |50 =,

Less <=
Straight line motion, the percentage of\\t}(cm value:  [100 %
the Maximum TCP rotational speed. Angular Speed: [100 %

Joint-interpolated motion, the angular Accel: speed.
percentage of the maximum joint L .
acceleration. T|me.rl'gseprogrammed duration of the

the Maximum TCP rotational speed

Straight line motion, the percentage of the
acceleration.

‘ Straight line motion, the percentage of
Maximum TCP rotational speed
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Create Robot Controller Profiles

Create Accuracy Profile

1. To add a new Accuracy Profile, click the Accuracy Profile icon
from the Robot Controller toolbar, then select a robot. The
Accuracy Profile dialog box appears.

2. To edit this profile, double-click on the profile just
created. The Accuracy Profile dialog box appears.

@ecting On: means that the robot moves
near, but will not stop at a specific target
(i.e., there will be no declaration; the target

Robot Conkroller [

is a via point).
Marne: I.ﬁ.ccuracy.z
. . Flyby Mod
Selecting Off: means the robot will stop at e RER
2 on W OFf

wpoint.

—Accuracy Tvpe
i) Distance @ Spee

couracy Value: [0 =

Radius of targets surrounding sphere: The @ ok | @ apoly |

o Cancel _I

accuracy value represents the radius of the
sphere.

Percentage of Deceleration: A percentage of
the deceleration speed at which corner
rounding should begin.

Copyright DASSAULT SYSTEMES

ﬁstance:As it moves neaN
its target, the robot will

move within a virtual
sphere that has the target
point as its center.

Speed: The speed
represents the extent to
which the robot decelerates
as it rounds the corner. A
speed of 0% enables the
robot to move exactly to
the target point; a speed of
100% means the amount of

corner rounding will be very
large. /
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Create Robot Controller Profiles

Setting Turn Numbers

1. Switch to Device Task Definition workbench, and click
the Set Turn Numbers icon on the Sequence toolbar.
Click on a robot to have the turn numbers set.

The Set Turn Numbers dialog box appears with the
Cartesian Target Type selected. The default settings
are usually acceptable.

2. To complete the setting, click on Set on the
dialog box.

3. To run through the path, select the
Teach a Robot icon from the Robot
Management toolbar.

Robot Manage—ent

The Teach dialog box appears.

4. By using the Simulation or Operation tabs the path can
be viewed to see the corrections.
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Sequence

zn
TaSKIRobotTask.‘l ;I Mode |Sh0rtest.¢\ngle LI
|—-Task Table i

—Parameters

[ Propagate Turn Mumber Changes iStep Size lU-I 5 E

S Set Config

— —

IRDbotTask.Z ;I Farmat |Compact ;I
— Operations

K | M | M | H chrrentl -I
—Insert Mode

Tag GroupTag Mame

-

—

Inisert | Wia Poink -

ey ff After =

Delete §l Tag -

Sirnulation
(” |"H||‘H|H|‘ Step Size 0.1s E‘
[ Jog Panel [l Track Target < Mo Jump

@ oK
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Lesson 4: To Sum Up

This module introduced you to some of the key functions that can be used to optimize a
simulation. It is using these tasks you can obtain peak performance.

To review, you have:

v" Used Robot Task Analysis
v Used Automatic Task Collision
v" Used Clash Analysis
v' Created a Weld Study Analysis
v Created a Workspace Envelope
v' Saved a Workspace Envelope
v" Mapped and Monitored I10s
v" Mapped and Monitored 10s
v Exported 10 Information

v" Created Data Readouts and Generated
Documentation

v" Used Multiple Resource Simulation
v" Used the PERT Chart for Parallel Running
v' Performed Multiple Resource Simulation
v Created Robot Controller Profiles
v Created Motion Profiles
v Created an Accuracy Profile
v Set Turn Numbers
Now it is time to apply this learning using the Case Study
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Course Summary

DELMIA V5 Robotics offers a scalable, easy to use solution for tooling definition, workcell layout,
robot programming, and workcell simulation. It is much more than a basic offline programming
system. It can capture the underlying philosophy of and intent of the robot programmer allowing
the company to capture and reuse best practices, leverage programming knowledge, and
automate the repetitive work of robot programming.

V5 Robotics is ideally suited for work in the Automotive Industry, specifically robot spot welding
and material handling operations. It can be extended for use in other domains as well.
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