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ABSTRACT

The purpose of this thesis work was to create a handbook for 3D Create.
This handbook was prepared for the use of students at HAMK University
of Applied Sciences. Any beginners with 3D Create can also use it. This
thesis was commissioned by HAMK University of Applied Sciences.

The main target of this thesis included the pickup and place application us-
ing two different methods: one by using conveyor belt and other without a
conveyor belt. Moreover, the loading components and layouts, using a ro-
bot and extracting data to external files were also included in this thesis.

For the preparation of this thesis work 3D Create 2014 SP2, various tuto-
rials on robot applications and a manual on 3D Create were used.

The thesis work concludes that there is a vast range of applications that
can be performed using 3D Create. Some of the tasks, which can be done
by using 3D Create are arc-welding, painting, palletizing and picking. But
mostly the program is used for visualization and simulation of a produc-
tion line. These programs can be downloaded from the Visual Component
company website as demo version and they can be purchased for business
or educational use. It is impossible to include the tutorials on all these ap-
plications so this thesis includes a basic tutorial on 3D Create that can be
used by beginners. Additionally, a beginner can visit the Visual Compo-
nent website and can watch various tutorials there to extend his/her
knowledge further.

Keywords 3D Create, Visual Component, TCP.
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A Guide for 3D Create

1

INTRODUCTION

3D Create is a computer simulation software, which was produced by Vis-
ual Components. It was first released in 2004 by Visual Component oy
with the aim of visualization and simulation. The program allows for real
simulation using a robot program and configuration files.

3D Create has a wide range of applications such as welding, painting, cut-
ting, deburring, palletizing and many more. Additionally, it is very useful
for designing the complete layout of an office, a factory, companies and
various kinds of workstations. It is possible to simulate these applications
in 3D create before performing them by a real robot which works exactly
as the one in the production line. As it is possible to simulate the work in
3D Create before using the real production line we can optimize the pro-
duction.

3D Create is used in various production lines and it is a very important
tool for simulating the robot, thus it is very important for an engineers or
persons working in the similar fields to learn 3D Create.

This thesis work was mainly focused on creating a handbook for the 3D
Create. It includes all the required basic information about the software in
addition with two pick up and place applications for the Kuka robot.

The thesis is basically divided into two categories. The first part contains
the basics on 3D Create. It describes the steps in using 3D Create, a pro-
gram overview, knowledge about the program tabs, options, files, navi-
gating the 3D world, toolbar navigation, loading components and layouts,
using robot and extraction data.

The first application was conducted with the help of two conveyors and a
basic feeder. The basic feeder was used to feed the work piece to the first
conveyor which later transferred to the another conveyor with the help of
Kuka robot. The gripper used in the application was a three-finger gripper.

The second application was done with the help of two tables. Unlike the
first application the conveyor was not used in the second application.
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2 NAVIGATING THE 3D WORLD

2.1 Viewing the screen layout

When we first open the program 3D create from our computer we will get
a page as illustrated in Figure 1. The Screen Layout contains menubar,
main toolbar, simulation controls, message panel and 3D world.

Menubul Main foolbar I0World Simulation confrols
R ' e
Selection Filier toolbar
— 'ﬁ*@ grsWrr9n -
Tabbed Panel

......

Status bar \I"'.M.. ===

el AT s L e — sl @

Figure 1 3D Create (Anon 2004)

3D world

This is the three-dimensional display area where all the simulation work
takes place. Figure 2 shows the 3D world.
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Figure 2 3D Create

Main toolbar
It is the place where we get most used command such as orbiting, panning,
zooming, filling.

Simulation Control

It has tools such as play, pause, stop which controls the simulation. It also
has record button which will record the simulation.

Menu Bar

It is almost similar to any other application which includes file, edit, simu-
lation, tools and help button.

Message Panel

It displays the important message during the simulation. Message is indi-
cated by different color codes to distinguish the type of information we re-
ceived at the time of simulation.

Color codes:

Bright red: Error

Dark red: Warning

Blue: informative

Green: Debug
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2.2 Toolbar navigation
We have two choices to navigate into the 3D world either by pressing the
navigation tool from the navigating toolbar or by using the shortcut keys.

When we press the tool from the tool bar the command is activated until
we press another command or press the space button from the keyboard.

2.2.1 Orbiting

EAL=

Mew [Open  Save

XR$@D

Select | Trans  Hat  FrE

Pan  Zoom  Fil

Figure 3 Orbiting (Anon 2004)

When we click the “orbit” icon in the main toolbar and move the mouse
while pressing the left button of the mouse, it will orbit our viewpoint.
Figure 3 shows the main toolbar when orbiting tool is selected.

2.2.2 Panning

A=

Mew Open  Save

& 4w

Orhit Zoom Rl

X$@0

lect| Trans  Hat  Enf

Figure 4 Panning (Anon 2004)

When we click the “panning” icon and move the mouse to the 3D world
while pressing the left button, it will move the viewpoint parallel to the
screen. Figure 4 shows the main toolbar when panning tool is selected.

2.2.3 Zooming

EAL=

Mew Open Save

R3O D

Select | Trans  Hob BB

f
Orkit  Fan m Fill

Figure 5 Zooming (Anon 2004)

When we click the “zoom” icon and move the mouse to the 3D world
while pressing the left button, it will zoom in or zoom out our viewpoint.
When we move up while pressing the left mouse button it will zoom in
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which will bring our viewpoint near whereas, moving down while press-

ing left mouse button will zoom out which result in moving the viewpoint
further. Figure 5 shows the main toolbar when zooming tool is selected.

2.2.4 Filling

SN PP I RF@D

Mew Open  Save Orbit  Pan  Zoom Fill% Select Tranz  Rob

Figure 6 Filling (Anon 2004)

When we click “Fill”, it will fill our work piece in the 3D world. Figure 6
shows the main toolbar when filling tool is selected.

2.3 Shortcut navigation
Using shortcut keys is way too easy while navigating in the 3D world. It
will save our simulation time as well. The only thing we need to remember
while using shortcut is that the command is activated on top of previous
command which means that when we end the current command the previ-
ous command will be activated again.
To orbit:
Ctrl + hold down mouse left button and drag to the 3D world.
To pan:
Alt + hold down mouse left button and drag to the 3D world.
To Zoom:
Shift + hold down mouse left button and drag to the 3D world.
To Fill:

Press shift, ctrl, F button at the same time.

2.4  Tabbed pages

The tabbed pages are the backbone of the 3D create which include all the
important tabs such as “ecat, param, teach, create”. Therefore, all the work
from bringing a component to the 3D world and creating and teaching a
path is done with the help of these commands.

The ecat tab consists of all the available geometry, layouts and compo-
nents.
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Moreover, there are commands such as “recent models”, “my models” and
also the eCatalog from the web.

Collections | 4 [kuka = |[E]
B Al Models
I jmm Public Models
& My Models { l
i Cumenty Open b -
im Recent Models Glasp Release KR 10 R1100 fivwe
I A WwebCatalog by Man
I ” webCatalog by Type
mm ‘Web eCatalog 2014 I L

KR 10 R1100 fivwe KFt 10 R1T100 fivwve

oy
5
B
2
LD
<
KR 10 R1100 sixc KR 100-2 HA
KR 100-2 P KR 100-2 PA
=]
Components
Layouts ~ B
[ ] Files KR 1000 1300 titan KR 1000 1300 titan

Figure 7 eCat tab

Figure 7 shows the ecat tab.

The param tab includes all the details of the selected component as can be
seen from Figure 8. If there is no selected component the param tab will
show an empty space.

(KR 1002 P
NLLL"

| Fn_aatureB ackfaceh n:u:le_

_evel | Complete
(30517062
[30
[30
10
(33057841
0

Figure 8 Param tab
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-
The Create tab is the hierarchy structure of the component nodes which
will display component node tree and node feature tree as shown in Figure
9. We are able to use geometry, behaviour, parameter for each specific
node.

R i
-y A3
="y A5
=y A5

el mountplate

==~ Foot
e L. RootFrame
4 KR 100-2 P

Figure 9 Create tab

The Teach tab helps to teach and program the component with robot con-
trol. Teach tab is shown from the Figure 10.
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Teach |
Jon

g
B 5 D]
JogJaoints T Tool HotToﬂ

Robot Program

Statements

Rbit ‘d”‘ | Atticulated Robot

Move and Interact

Manipulate Options

Base BASE_1 \d B2
Too T
ExternalTCP ’Falsei ¥
Configuration ,m
Sequences

O & o EE0

‘ Main Sequencel

Figure 10

It consists of three types of movement for the robot and the Tool Centre
Point (TCP). The jog joints help to move the robot arm, whereas the trans-
lation tool and the rotational tool help to move the robot via TCP. “Ma-

++ PR EEIRE
......... 08 X

Ri RT = &% &

Sequences

Touch Up

Statements
F1 FTH] -
|

Statement Properties

Statement Grid

Teach tab (Manual 3D Create 2014 SP2,n.d.)

nipulate Options” is used to change the tool and the base.

“Statements” includes all the necessary movements for the robot including

time delay, a gripper on and the off option.

“Statement Grid” includes a list of steps involved in the program to simu-
late certain work.
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Commands

Description

Jog joints

It helps the robot arm to move

Translate tool

It allows the robot to move via the
tool centre point of use. If the handles
are not used, the robot is moved in
XY planes.

Rotate tool

It shows the circular rotational direc-
tion from the tool centre point of use.
It will change the frame orientation
and the robot configuration.

Robot

It is the name of the robot which you
select for your simulation.

Tool

It is the list of all the available tool in
addition with all the imported tool

Fr

This button is used to change the
selected base and tool frame.

I
e
)b Translate
b
=
M=

Rotate

Set Mode
Edit...

ik s —

External TCP

It has two values True or False. A
true value means the work position is
created at the base and a false value
means the position is created at the
tool frame.

Configuration

They are the specific names provided
by the manufacturers for the robot
joint configuration.

Sequences

These are the steps of program in-
volved in the simulation.

o]

It refurbish the linear or joint move-
ment.

]

It gives the chance to see the state-
ment properties.

Statements

It displays the step involved in the
program.

Statement Grid

These are the series of the step in-
volved in the robot program which is
arranged from left to right. You can
rearrange the step by dragging in the
desired place.

Table 1

Some useful commands with description
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3 LOADING COMPONENTS AND LAYOUTS

There are four different ways to load a component or layout to the 3D
world.

Double click on the file from the ecat tab.

Drag and drop the file from ecat to the 3D world.

By clicking open from the main toolbar.

Right click the selected file and click it open from the drop down
menu.

o0 oTw

Although, this is how to select files from ecat to the 3D world the most
commodious way to open a file is to double click the file from the ecat tab.
Bl7A ] Comporerts |£R 1002P

eCat | Param | Creale | Teach|

Collections | 4 uka « [ é

BO Al Models
@ Public Models

i My Models 1 E
i Cumently Open w /

i RecentModels Grasp Relezse KR 10 R1100 fivve
I w WebCatslog by Man Tmoe

&9 WebCatalog by Type

& \Web eCatalog 2014 lﬂ
KR10R1100fwe KR 10 R1100 sboc
C

KR1002HA | KR1002F

& F

KR100-2PA KR 1000 1300 fitan
PA

| Components F F

v! Layouts . . Main Cantest
[ Files KR 1000 1300 titan KR 1000 L750 fitan Click or drag ta select companents; hold shift+ctr ta toggle select.

300 fkems 7

| w A nisile

Figure 11 Loading components to the 3D world

This is similar to the drag and drop way of bringing file but this step will
bring files to the middle of floor in the 3D world whereas, drag and drop
will bring exactly where you drop the file in the 3D world. Loading com-
ponents is illustrated from the Figure 11.

3.1 Running the simulation

After we are done with the assembly of the components to the 3D world,
we are now ready to simulate our work. We can also record our work and
make a video of our simulation.

Run the simulation by clicking the run button in the simulation control.
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o0-00:00 NICNENICTH

Run/Stop G

We can stop the process at any time during the simulation and replay the
simulation again from the same point.

We can adjust the simulation speed according to our need by dragging the
slider forward or backward. If we drag the slider forward it will decrease
the simulation speed and if we drag the slider backward then it will in-
crease the speed.

(000000 NESD
e — 5

Simulation Speed}

If we move the mouse cursor over the clock it will show the scale of time
it uses. If we do not change anything it will use hours, minutes and sec-
onds as a default time format which can be seen from Figure 12.

| 00:00:00 RICSEN I

'__ E Hours : Minutes : Seconds

If we click on the clock setting it will show us five different scales of time
from which we can choose the suitable one.
e Minutes: Seconds: Fraction
Hours: Minutes: Seconds
Days: Hours: Minutes
Months: Days: Hours
Years: Months: Days
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Sirru.lla_rtﬁ_::m

—Simulatior
Simulation Bun Time |24 _v_I Ih-:uur[s]

Clock Dizplay Mode Hourz : Minutes : Seconds

binutes : Seconds : Fractions
Hours : Minutesz : Seconds
Anirnate Days : Hours © Minutes
Monthz : Daps : Hours

“earsz : Monthzs : Dayps

Simulation Mode

Simulation Step Size

—Recording

Recorder i3D POF ;I Canfigure I
FPS

Frame R ate |1 0

wfidth I

Height |

Figure 12 Simulation control display

We can reset our simulation at any time we want by clicking on the reset
button. The clock will also start from zero when we start our simulation
again.

4 USING ROBOT

In this chapter everything from the start of the 3D Create is described up
to at least one application for the Kuka robot. First of all, we need to have
3D Create installed on our computer. Open the 3D Create either from the
desktop icon or using the Windows button on the computer screen. The
homepage of 3D Create like the Figure 13.
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"B reate <on

|| File Edit View Simulation Report Tools Help
i

Collections ‘ +

B All Models
@ Public Models

i My Models /
i Currently Open O

i Recent Models 1] 1
I @& WebCatalog by Man
| @@ WebCaizlog by Type
@ 'Web eCstalog 2014

&

3000L 4

F

400PT

400PT Reversed

Main Cortest
Click or drag to select components: hold shift+ctrl to togale select. I

[ & B + B 2 I

Figure 13 Homepage of 3D create

After this, we go to the ecat tab and select the suitable robot for our simu-
lation. Here, we are using Kuka(KR 100-2-P) which is the same robot
which is located in our school laboratory, for which we are doing appli-
cation of pick up and place. We bring the selected robot to the 3D world
by clicking on it twice or by dragging and dropping it into the 3D world.
Our screen looks like the Figure 14 once we have our robot in the 3D
world.
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%y 3DCreate 2014 SP2: <Untitled>

=8| % |

File Edit View Simulation Report Tools Help

Collections

O Al Models

@@ Public Models

& My Models

m Cumently Open

@ Recent Models
| @ WebCstalog by Man
| @S WebCstalog by Type

@ Web eCatalog 2014

Components
Layouts
|| Files

‘kulm x| |j

& ¥

Grasp Release KR 10 R1100 frvwe
Trace

o —

'L r

KR 10R1100fvve KR 10 R1100 sboc

KR1002PA KR 1000 1300 ftan / /
PA i

& &

Mam Contest
KR 1000 1300 titan KR 1000 L750 titan

300 rems ™ |

[Comparerts |

or drag to select components; hold shift+ctl to toggle select

T+ Bl G o2 e — [emem] 2|

Figure 14 Selected robot in 3D world

4.1 Changing the pose of the robot

We can easily change the robot’s pose by using tools like “jog joints™, “trn
tool” and “rot tool”. Jog joints is used for the robot arm. Robot arms can
be manipulated by clicking the jog joints whereas the translating and rotat-
ing is done are done through the tool centre point (TCP).

i) From the tabbed pages and “teach drop down” menu select the jog
joints and then move the mouse cursor over the robot. The cursor
will then change into a hand when it is placed over the robot arm.
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% 3DCreate 2014 5P2: Unti
['File Edit View Simulation Report Tools Help

KR 100-2P

FWULL*

Figure 15 3D Create with jog joint activated

Figure 15 shows the Kuka robot when jog joint is activated.After ths we
can move the robot joint whichever direction we like. We have to press the
left button of the mouse and then move the robot joint.

i)

We can now select the trn(translation) tool for the TCP.

BASE_DATA[]
“NULL®

Falze

010

Figure 16 Trn tool

It will show the value of x,y,z directions while translating the TCP.

% [1381468716 mm | iav [353923838 qm | {22 (255582635 mm |

We can either enter the value directly to the x,y,z boxes or we can
move the TCP to the desired location. We can translate the TCP by
moving the different handles towards x,y,z direction.
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% 3DCreate 2014 $P2: <Untitled >

.

=B R

File Edit View Simulation Report Tools Help

' oo

Pt
[ v o [ am| 2 [t (o | w8 |

KR 1002 P

BASE_DATA[1]

Drag Mouse ToJog Axis
Translate TCP

Figure 17 3D Create with trn tool activated

Figure 17 illustrates the 3D Create while the trn tool is activated.

iii)  We can now click Rot(rotational) tool for the TCP as shown in
Figure 18.

kR 100-2F -
BASE_DATA[] |
“MULL* | =
Falze __:I
1o ;|

Figure 18 Rot tool

We can now easily change the robot position by adjusting the
rotational handles. We just either need to drag the handles to the
desired point or input the values of x,y,z as shown in Figure 19.
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v)

4 3DCreate 2014 SP2: <Untitled>

|l= @] = |

File Edit View Simulation Report Tools Help

T
<N

KR 100-2F

BASE_DATA[1]
=NULL®

False
a0

%

Translate TCF
Rotate TCF

Figure 19 3D Create with Rot tool activated

To change the tool setting go to the tool drop menu and select the
suitable one as in Figure 20.

BASE_DATA[]
{=MULL

“NULL®
TOOL DATAM
TOOL_DATA[Z]
TOOL_DATA]
TOOL_DATAM]
| TOOL_DATA[S]
= ATOOL_DATA[E]
TOOL_DATA[T]
TOOL_DATALE]
TOOL_DATAH]
TOOL_DATA[0]
TOOL_DATA[11]
TOOL_DATA[1Z]
TOOL_DATA[F]
A TOOL_DATAM 4]
| TOOL_DATA[E]
ATOOL_DATA[E]

Figure 20 List of tools

To change the base setting go to the base drop down menu and

choose the suitable one. The list of base are shown in Figure 21.
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kR 100-2F 4

BASE_DATA[]

[*MLILL®
BASE DATAI]
BASE_DATA[L]
BASE_DATA[Z]
BASE_DATA[4]
BASE_DATA[R]
BASE_DATA[E]
. |BASE_DATA[T]
BASE DATA[S]
BASE_DATA[H]
BASE_DATA[10]
BASE_DATA[11]
BASE_DATA[1Z]
BASE_DATA[13]
BASE_DATA[14]
—BASE_DATA[15]
y '-;': BASE _DATA[TE]
|BASE_DATA[Y]
T BASE _DATA[TE]
| | | | BASE_DATA[19]

BASE_DATA[20]
BASE DATA[21]
BASE_DATA[ZZ]
BASE_DATA[Z3]
BASE_DATA[24]
BASE_DATA[Z5]
BASE_DATA[ZE]
BASE_DATA[ZT]
BASE_DATA[Z8]
BASE DATA[29)
BASE_DATA[30]
BASE_DATA[I1]
BASE DATA[3Z)

Figure 21 List of base

Vi) To change the configuration setting go to the drop down menu and
choose the desired one as illustrated in Figure 22.

kKR 1002 P

BASE_DATA[T]
“MULL"

Falze

10
010

Figure 22 List of configuration
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4.2 Programming robots

RSL (Robot Sequence Language) is used for the programming of a robot.
It consists of three different categories: program, sequence, statement
through which the whole process of programming is done.

Statement contains all the paramount tools required for the programming
like movement, gripper on and off, time delay as in Figure 23.

[ Statement | Description |

Point to Point Motion Statement
Linear Motion Statement

Grasp Statement [DEPRECATED]
Release Statement [DEPRECATED]
Call Sequence Statement

Comment Statement

Delay Statement

et Binary Output Statement

Wait for Binary Input Statement

Start Remote Routine Statement

Wait for Remote Routine Statement

(o] [E[E] =] m] L @ [@] =] @] ][]

Program Synchronize Statement

g Define Base Statement
£ Define Tool Statement
Process Statement

th Statistics Statement

Halt Simulation Statement

%] [©]

Delete Currently Selected Statement
Table2  Statements (Manual 3D Create 2014 SP2)

Staternents

~++ B cEIBRE

Ri RI S & 7% % it /

Figure 23 Statements

To create sequence, click on the new sequence as shown in Figure 24
which will be later called from the main sequence.
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Seguences
N ¢ ==

=5 b A0

=3
Mew Sequence

Figure 24 Sequence

There are two types of option to move the robot. One is linear movement

and another is point to point movementg. Linear motion moves the
robot along the straight line and point to point motion moves the robot to
any direction by interpolating the joint values. As from the Figure below
both point to point P1 and linear movement P2 are shown.

Staternents
F2 ILIN x| ..
b IEE
Ri RI = £ £ L th @ X
P1:P2:
P

...........

Figure 25 Robot motion

To create delay in the sequence, there is add delay statement in the state-
ments as shown in figure 26, we have to click that and add the desired de-
lay time.

Statements

Delay in seconds: |1

Bk E IEE
Re R = @ £ L h @ X
PlIP2IY

Figure 26 Add delay

As shown in figure 27, once we are done with new sequence it has to be
called from the main sequence. So, we have to go to the main sequence
and then add call a sub routine button.

20
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DB - o &H
b ain Sequencel
“Statements
Call Bouting: | Sequencel _:]

~+HF e IEBE
mﬂsﬁﬁ%mmx

Figure 27 Call sequence

After we connect our new sequence with the main sequence, now we can
start our simulation and check whether our program worked or not.

I]I]:I]I]:I]I] > (sl 14l

e Run/Stop
F g 1 o

5 APPLICATION FOR KUKA ROBOT

In this chapter we are going to look through pick up and place application
for the kuka robot (KR 100-2-P) in two different ways. One is by using the
sensor conveyor and another is just by using the table. The robot for which
we are doing this task is from our own School.

5.1 Pick up and place using sensor conveyor

Open the 3D create from your computer either from the shortcut menu or
from the windows button like in Figure 28.
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@ 3DCreate 2014 5P2
@ Paint

Getting Started

% Snipping Tool

Krishna Pandey

Documents

Computer

! Connect to a Projector
% Remote Desktop Connection

Control Panel
Drevices and Printers
Sticky Motes

Calculator

OBS Multiplatform (32bit)

m Qutloock Web App

> All Programs

| |Search programs and files

Figure 28 3D Create 2014 SP2

The one we are using here is 3D Create 2014 SP2. When we open that we
will go to the home page of 3D Create.

% 3DCreate 2014 5P2: <Untitled> — |lo|l®| = |

File Edit View Simulation Report Tools Help

eCat | Param | Cieale | Teach |

Calocions | + B
RO Al Models

| @@ PublicModels
W My Models

@ Curently Open
&8 Recent Models

| @ WebCatalog by Man

| @O WebCatslog by Type
i \ieb eCatalog 2014

o/

< I

~ Colflections

o o~ N

30000 3part_baked_short / / \ \
_conveyor

v 4 [ 1A

400PT

g S

Components
Layouts Main Context
[] Files 400PT Reversed 5 Click or diag to select components; hold shift+ctl to toggle select
1347 lfems 7
‘Cumpunenls ‘ * - L v b v R e &9 - O 2T

Figure 29 Home Page of 3D Create
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The homepage of 3D create looks like the Figure 29. After this we can
search everything we need from the eCat library. In this case we are using
kuka robot (KR 100-2-P) as shown in Figure 30 which is available from
its library. We can also search from the webCatalog of the manufacturer
for the model which are not there in eCat. There is even option for finding
the similar type of other model by searching in the webcatalog by type.

Moreover, there are places like recent models and currently open models

which stores the recently opened files. It saves our time as well as helps us
to find the previous search.

ation Report Tools Help

EIFEE / ommponenes [KR sz < @ e

eCat IEérétﬁ] Create | Teach |
i [luka | =
Collections | 4 | x |8 o
&S All Models
| @@ Public Models
& My Models ’q E
i Cumently Open et ’
@ Recent Models GraspRelezse KR 10 R1100 e
| @S WebCatalog by Man mcs I -
| @& WebCatalog by Type / i i
@ Web eCatslog 2014 E 1 / il | 1Yy
W Wk
KR 10 R1100 five KR 10 RT100 fivve
C 7/ / % { \ql
2 B 3 [ |
KR1DR1100sboc KR 1002 HA / / / \ \ \
‘ KR 1002 P KR 1002 PA / / \ \ ﬂ
S g &
| Layouts . : Main Conlert
|| Files KR 1000 1300 sian KR 1000 1300 titan Click or drag to select companents; hold shift+ctl to toggle select.
B
Companents KR100-2P | e - & - el - —ew - £E | A7

Figure 30 Kuka in 3D world

After this we will select the gripper for this robot which is shown from
Figure 31. Now we have to select the correct gripper for the selected ro-
bot. Here we can find the different types of gripper like finger gripper,
mechanical gripper, and vacuum gripper. There are grippers of different
sizes. The one we are using here is three finger gripper which is being
used in our school laboratory. The selected gripper is PZN_plus_100_1.
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3DCreate 2014 SP2: <Untitlsi

¥ File Edit View Simulation
|

Report Tools Help

Collections | 4 | sripper N
&0 All Models

o 1 @@ Public Models

i & My Models U U
@ Cumently Open
@ Recent Models PGN_plus_125_1  PGN_plus_200_1

| @O webCatalog by Man
| @2 webCatalog by Type
i \Web eCatalog 2014

v

| PGN_plus_380_1  PGN_plus_50_1

V

| PGN_plus_64_1  PGN_plus_B4_1

| Y

C

offection:

PGN_plus_80_1 : | i i L
L
St H w I
I Layouts [ Click or drag to select components; hold shift+chl to toggle select. o
[ Files PZN plus 125 1 PZN plus 200 1 Select Component to plug-n-play I
l 47 ffems i
]

Figure 31 Kuka with gripper

When we got that gripper to the 3D world we select the gripper and drag it
to the head of the robot. When it is going in the right direction it will guide
us by the green line. After this step we need conveyor for the work area as
in Figure 32. Here we are using two conveyors one is just the normal con-
veyor and another is sensor conveyor. We can always change the orienta-
tion of the robot and 3D world by using panning and orbiting.
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% 3DCreate 2014 SP2: <Untitled> - . (=[E] = ]
File Edit View Simulation Report Tools Help

Collections

&Y Al Models
[ i Public Models

@ My Models

i Currently Open

@@ Recent Models
| @ WebCatalog by Man
| @& WebCatalog by Type

8 Web eCatalog 2014 % i I

‘ Ower head Overhead
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"

il
= .

5
Q

: ' oy

‘ Pallet 1200x1000 Pallet Conveyar
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Companents S e

Layouts . z
[ | Files Parametric Pallet  Parametric pallet

105 ffems ™

Drag Mouse ToJog Axis s
Drag mouse to Orbit 30 Wworld -

Figure 32 Selecting conveyor

We can change the detail of conveyor like conveyor height, conveyor
speed, conveyor colour, conveyor capacity and the type of conveyor we
are using. We have to select the conveyor we want to change and we have
to click on the param tab.

Additionally, we can also choose the desired material for the conveyor and
also there is option of giving the accurate weight for the conveyor as
shown in Figure 33.
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% 3DCreate 2014 SP2: <Untitled>

= z
Conveyor & X
Bl black_tube =
FeatureB ackfaceM ode £t
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700
{250

RolConveyor

Select Camponent ko plug-n-play

Figure 33 Conveyor Setting

For this work we are using the basic feeder for feeding which is available

in eCat collection. The feeder will feed the material for this process. In

this case we are using the cylinder feeder as in Figure 34. When the pro-

gram is run, it will automatically feed the cylinder part which will later go

through the conveyor.

%, 3DCreate 2014 SP2: <Untitied> ' — - _ =@ =

File Edit View Simulation Report Tools Help

Collections

|+ |feeder

BO Al Models
| @ Public Models
@ My Models
@ Currently Open
i Recent Models
| @@ WebCatalog by Man
| @ WebCatalog by Type
@ 'Web eCatalog 2014

! g W
<
Bin as feeder Bowl Feeder
MachineTending
BoxCreator boxfeederdummy
Companents v

Select Component to plug-n-play

Component Creator Feeder Interface

Figure 34 Basic Feeder
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To connect the signal between the robot, feeder and the conveyor we do

the following steps:

i) Select the robot body and click the PnP button from the main
toolbar.

i) Click on the connect signal button.

Connect Signals

Figure 35 Connect Signals

When we click on the connect signals button we will get the list of box
with signal in and out as illustrated in Figure 36.

% 3DCreste 2014 5P2: <Untitled> : | . . | [=]m] ® ]

File Edit View Simulation Report Tools Help

KR 100-2 P' Connection:
Collections ‘ Direction [ [ Hame | Cornected [
[ i
&S AllModels | [[IM 1
N 2
I @ PublicModed ||| 5
& MyModels ||[fy 3
@@ Cumently Opq || M 5
@ Recent Modd || 1 g
| @9 WebCatalog ||| M 2
[ L]
[ g WebCatalog || 1 i
i WebsCatalod || 1y 11
N 12 =
Component [uLL
Input/DutputéSignal - [NULL”

< &

Components f 6

Layouts
[ Files 400PT Reversed

s Connect s\jnals between twa cEmponenls

T947 ftens T || 4 . y 3

Figure 36 Signal in out
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Figure 37 Connection Editor

In this step we can select the component for which we are connecting sig-
nal. Here, the out signal is pickAndPlacePalletinlet conveyor so we select
that in the place of component. Furthermore, for signal we have to give
command to start and stop conveyor. So, we put StartStop in the In-
put/Output/Signal as shown in Figure 37 and 38. This step will connect the
conveyor to the system and start and stop the conveyor when needed.
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Figure 38 Connection editor for output signal

And for Input we click on In and connect to the component and then
choose the signal like in Figure 39.

>

Report Tools Help

- 'KR 100-2 P* Connection Edi
- O KR 100-2 P* Connection:
@ Curently Gpen Direction o [ Name [ Connected I a
i Pecent Models 0 ouT 49 ljl
D {5 UELT o e BuT % FickandFlacePaletrlet:S1
ickéndPlacePalet nlet: S1..
| @& WebCatalog by Type N 5
@ \Web eCatalog 2014 ouT 5
N 52
ouT 52
| 2 1M 53
il ouT 53
2 N 54
B - ouT 54
g
< || 55
S ouT 55 <
ki Connested To FickAndFlaceFalietin
3000L
Component IFlckAndF'IaceFallellnlel ;I Caonnect
Imput/Dutput/Signal | SIGNALISensorB eleanSignall =] | UnConnect
4 Close

Figure 39 Connection Editor Input signal
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Once we are done with the connection it will show the connected signals
of input and output on the list. After this step, we can change the tool
centre point.

Hame [BesE_DaTarn]

Pasition |-r,‘|u}.:-yw:.r.‘<a|.n;:o;.nn—o
o [

IPO Mode  [HNOME |
Mode  [PickAndPlacePaletiniet:PickAndPiacer ||

MNewr I Delele I

| | Drrag mouse to Orbit 30 wioild =
Traredste TCF -
<

l

Figure 40 Base Setting

At this step, we can change base, tool setting to assign the position as
demonstrated in figure 40. If we wish to use our own tool outside from the
3D Create we can click on the New button and add the new tool or base.

After this step we are now ready for the programming sequences. We can

mainly move the robot by two ways

i) Point to point movement: This is the type of movement in which
the robot moves irrespective of the axis which means the robot can
move in any direction to move from present position to the new
position.

i) Linear Movement: This is the type of movement in which the robot
moves in certain axis only at once.

Initially we write program sequences for the robot which is known as main
program as in Figure 41.
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Figure 41 Creating Statement

While writing the main program we first set the point to point movement
to the above shown position as P1. At previous step we set output state-

ment and input statement as 50. If the binary output statement IE after P1
is 50 and the value is true the pickup and place conveyor will start. Simi-

larly, the value of binary input is set as 50 and if the value is true
which means if there is nothing in the conveyor it will proceed ahead, oth-
erwise if there is already another part then it will wait in front of the con-
veyor. After that the binary output statement is set false which means that
once the part is in the middle of the conveyor the conveyor will stop.
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Figure 42 Program Sequence for Pick up

Then we create new programming sequence for pick up as shown in Fig-
ure 42 and we set another point to point motion P2 in sub program pick up
which is shown from Figure 43.
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Figure 43 P2 movement

After this step we change the tool centre point. We click on the trn tool
and then click on the top part of the work piece while snap filter is
activated for the pick up like as shown in the Figure 44.
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Figure 44 TCP Setting

Once it grab the work piece we assign the linear movement in the positve

z axis as demonstrated in Figure 45.
% 3DCreate 2014 SPZ: <Untitled> |l=|=E]| & |

File Edit View Simulation Report Tools Help
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Figure 45 P3 Movement
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Here P3 indicates the linear movement of the tool centre point (TCP) to-
wards the positive z axis. After this we add two more linear movement P4
and P5 at the same position which is illustrated from Figure 46. We then
bring P4 before P3 which means that while going to pick up the work
piece the tool centre point moves to the position P4 and then it goes and
pick up the work piece and it comes to the position P5 which is same posi-
tion as P4.

4, 3DCreate 2014 SP2: <Untitled> | =@ 2
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Figure 46 P5 movement
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Figure 47 Gripper setting input
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Figure 48 Gripper setting output

Like in the picture 47 and 48 from the connection editor we set the direc-
tion and ID for the gripper. If the set output is 100, value is true and this is
Insignal then it will close the gripper.

After this another position P6 which will be the home position for robot is
added after P2 and taken at the last as shown in Figure 49. It will repeat
the program sequence.
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Figure 49 P6 movement
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At this point the program sequence for pick up is completed and is ready
to call from the main program.

We can call the program by using call routine as illustrated in Figure 50.

“Slatements
Call Routine: I pickup ﬂ
s+ HERIEBR

RiRl = g0 h @ X

Figure 50 Call routine for pick up
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Figure 51 Home position

Up to this point, the robot started from the point P2 and then it goes to the
position P4 and then P3 followed by grabbing the work piece and closing
the gripper and then it goes to the position P5 followed by the home posi-
tion P6. So, in this Figure 56 the robot still has the work piece at home po-
sition P6.

Now we again make a new sequence for the placing the work piece as
shown in Figure 52.
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Figure 52 Program Sequence for place

Likewise, in pickup we assume the first movement of the robot to be P7.
After this we go to the P4 of pick up and then activate the translate tool
and then drag the tool centre point up to the next conveyor as shown in
Figure 53. By doing this it will not change the position of tool centre point
in other direction than x. It will move horizontally in the x direction.




A Guide for 3D Create
'

4 3DCreate 2014 SP2: <Untitled >

File Edit View Simulation Report Tools Help

b
A

KR 100-2 P

*MULL®

Click or drag to select components: hold shift+ctrl to togale selsct.
Translate TCP

Figure 53 Changing Coveyor

We then added another linear movement in negative z axis. Earlier in pick
up we assumed the distance from P3 to P4 to be 200mm. So, we go 200
mm in negative z axis to place the work piece in the conveyor as in Figure
54.
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After placing the working piece in the conveyor by P8 we again move 200
mm in the positive z axis by using linear movement (P9) to be in the same
position as P7. We also add another linear movement P10 at the same
point to repeat the process. P11 is added after P7 and it is moved all the
way to last as illustrated in Figure 55. This will bring the robot to the
home position and the process will repeat.
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Figure 55 P11 movement

Likewise, in the figure 47 and 48 if the set output value is false it will
open the gripper and leave the work piece. After placing the work piece in
the conveyor it will again return to the home position.

Now the place program is also ready to be called from the main program.
So, we again go to call a sub routine option and choose a place.

Our pick up and place program is ready to simulate and we can simulate
by clicking on the play button from the simulation control menu. We can
stop any time during the simulation and replay the simulation again from
the same point.

We can adjust simulation speed according to our need by dragging the
slider forward or backward. If you drag the slider forward it will decrease
the simulation speed and if you drag the slider backward than it will in-
crease the speed.

So, the final model of the pick of and place looks like the Figure 56.
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Figure 56 Final Model for pick up and place

5.2 Pick up and place without conveyor

In the first simulation task we used two conveyors but in this chapter we
are going to do the same pick up and place application for kuku robot
without using the conveyor. We will also create the workplace for the ku-
ka robot. We will use two tables, work piece and the robot.

We followed the previous step to open the 3D create and bring the robot,
gripper in the 3D world. We bring two tables of same length and height

and the work piece in the 3D world. At this step the 3D world would look
like the Figure 57.
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Figure 57 Kuka in 3D world

We then put the work piece into the table. For this we first select the work
piece and then click on plug and play components as shown in Figure 58.

In plug and play components there is snap selected componentsmjﬁ.
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Figure 58

Snap filter
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After this we move to the programming sequences to teach the robot about
the position. Initially we will write the main program as in Figure 59 and
then later proceed to pick up and place likewise in previous example.

We add the first point to point movement P1 at the home position.
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Figure 59 Main Program sequence

We then make new program sequences for pick up as demonstrated in
Figure 60. In earlier example we had to activate the conveyor when there
is work piece and deactivate the conveyor when there is not but for this

example we did not used binary input and binary output in the main pro-
gram.
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Figure 60 Program Sequence for Pick

In the Pick sub program, we add another point to point movement P2 on
the same position. After this step we change the tool centre point. we click
on the trn tool and then we click on snap filter to the top part of the work
piece for the pick up like as shown in the Figure 61.
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Figure 61 P2 Movement

Once it grab the work piece we assign the linear movement in the positve
z axis as in Figure 62.
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Figure 62 P3 movement
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Here P3 indicates the linear movement of the tool centre point(TCP) to-
wards the positive z axis. After this we add two more linear movement P4
and P5 at the same position as shown in Figure 63. We then bring P4 be-
fore P3 which means that while going to pick up the work piece the tool
centre point moves to the position P4 and then it goes and pick up the

work piece and it comes to the position P5 which is same position as P4.
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Figure 63 P5 Movement

While setting the gripper we set binary output and binary input at 100 to
open and close the gripper. So now we add binary output whose value is
100 as illustrated in Figure 64. If that is true it will close the gripper when
the work piece is inside it and we add time delay of 1 second.
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Figure 64 Gripper open and close

After this another position P6 which will be the home position for robot is
added after P2 and taken at the last as in Figure 65. It will repeat the pro-
gram sequence.
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Figure 65 P6 movement
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Until now the robot started from the point P2 and then it goes to the posi-
tion P4 and then P3 followed by grabbing the work piece and closing the
gripper and then it goes to the position P5 followed by the home position
P6. So, in this figure at home position P6 the robot still has the work piece.

Now we again make a new sequence for the placing the work piece as
shown in Figure 66.
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Figure 66 Program Sequence for Place

Likewise, in pickup we assume the first movement of the robot to be P7 as
demonstrated in Figure 67. After this we go to the P4 of pick up and then
activate the translate tool and then drag the tool centre point up to the next
table. By doing this it will not change the position of tool centre point in
other direction than x. It will move horizontally in the x direction.
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Figure 67 P7 Movement

We then added another linear movement in negative z axis. Earlier in pick
up we assumed the distance from P3 to P4 to be 200mm. So, we go 200

mm in negative z axis to place the work piece on the table as shown in
Figure 68.
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Figure 68 Placing the workpiece
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After placing the working piece on the table by P8 we again move 200
mm in the positive z axis by using linear movement (P9) to be in the same
position of P7. We also add another linear movement P10 at the same
point to repeat the process. P11 is added after P7 and it is moved all the
way to last as illustrated in Figure 69, this will bring the robot to the home
position and the process will repeat.
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Figure 69 P11 movement

For the gripper to open we set binary output to be 100 and if it has work
piece in it, it will open the gripper. We set the time delay of 1 seconds.
This is also explained from the figure 47 and 48.

Now the place program is also ready to be called from the main program.
So, we again go to call a sub routine option and choose a place.

For this program we are also going to design wall and door. So, we go to
the eCat and search hall wall and hall door. We can change the length and
height of wall and door as per our need. The front view of the final work
area after putting wall and door looks like the Figure 70.
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Figure 70 Front view of final model

The top view looks like the Figure 71.
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Figure 71 top view of final model

Our pick up and place program is ready to simulate and we can simulate
by clicking on the play button from the simulation control menu. We can
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stop any time during the simulation and replay the simulation again from
the same point.

We can adjust simulation speed according to our need by dragging the
slider forward or backward. If you drag the slider forward it will decrease
the simulation speed and if you drag the slider backward than it will in-
crease the speed.

6 EXTRACTING DATA

6.1 Exporting image

We can export our images from 3D world to the external files by doing the
following ways:

)] Click on view and from the drop down menu click on setting
where we can select the background colour as we want for the im-
age as shown in Figure 72.

4 3DCreate 2014 SP2: filey///PATHESIS\pickplace2nd.vcm

File Edit View Simulation Report Tools Help

30 Waoild | Geomatry | Frames | Dimensions & Annatations |

7~ Floar
: I¥ Enable Floor Color: | Select Color |
I
il Sizest  [10000 mm [ Auto Resize Fieflactivity —_——
...........
! Size'Y:  |10000 mm Testure I HULL” ad
L
[
[ ¥ Enable Grid Maiar Line
U | s oo o | rewin [T e Coor Il Seect Colar |
Sieev. 1000 mm Line Style:  |Every 10th Line  ~
Minar Line Color: - Select Color |
Background
’7 ¥ Use Gradient Background Calor: - Select Color | ‘
Dafault
oK Cancel | e |
e """ —
lv| Layouts [«wcBoolSignal object at 0x21ABDBFD:, <vcBoolSignal object at Dx21AEDC00>] 100 <vcBoolSignal object at DR2141
[ Files 400PT Reversed 5 Click or drag to select components; hold shift+ctrl to toggle select. -
1947 ttemms = || 4 | i
F,ﬁrr?mm 7 I 73 z]‘—< GLL - e | — & - .I—.g‘g:

Figure 72 Adjusting background colour

i) Click on view and rotate light from the drop down menu to change
the light setting as illustrated in Figure 73.
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Figure 73 Adjusting Light

We can adjust the light intensity and the direction on light by rotating the
blue and green circles. Moreover, we can always go back to the original
setting by clicking on reset button.

iii)  Select the desired view point for the image.
We can nevigate the 3D world until we find the desired view point
for the image. The selected viewpoint will be exported as the
image later.

iv) Click on file and then export from the drop down menu and click
screen bitmap as shown in Figure 74.
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Figure 74 Screen Bitmap

V) Click on file and then export and bitmap from there to change the
screen resolution as in Figure 75.
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Figure 75 Screen Resolution

vi) Click OK to save the final image.
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Figure 76 Final Image

The final image will look something similar to the Figure 76.

6.2 Exporting geometry

We can export entire geometry from the 3D world to the external files. We
can later change the dimensions and edit as per our need.

To export the geometry, we do the following ways

i) Click on file, export and then layout geometry.
i) Select the desired location and file format as in Figure 77.
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7 CONCLUSION

The 3D Create is very helpful and effective for the simulation of various
robot handling processes such as welding, painting, cutting, palletizing. It
is very useful for designing a complete layout of the office, factory, com-
pany and various kinds of work stations. Companies can save a lot of time
by using 3D Create, compared to what they did before.

3D Create is suitable for companies which have a history of designing
production lines in CAD because it will let them reuse their old CAD files
as the foundation for the simulation of production line.

As 3D Create has a wide range of applications it is very difficult and time
consuming to include tutorials of all these into this thesis work. This thesis
offers a very useful and easy way to learn about 3D create for the begin-
ners. In order to expand the knowledge on 3D Create it is best to visit the
Visual Component company to study the manual of 3D Create at the help
center and to practice using various kinds of applications.

As for education institute like HAMK, it would be better to include simu-
lation software like 3D Create in some courses because it would let stu-
dent know about simulation advantages and its uses in real world. Today
everything is simulated before performing in the real working environ-
ment So, anyone with the knowledge about the simulation can be an asset.

Overall, this thesis work was a good method for learning the 3D Create
software. It gave the author knowledge about robots, their application;
equipment for robots and the 3D Create software itself. The aim of this
thesis work was accomplished, as the main idea of the thesis work was to
create a handbook for the 3D Create. The tutorials and the background in-
formation about the 3D Create can be used by any user to boost their
knowledge with 3D Create.
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