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= The Digital Twin consist of a simple
3D model that has been equipped

with advanced physical properties.

* The Digital twin also has an
interface of mutual communication
with the physical Machine.

= In this course we are going to
focus on building the 3D model in
Inventor.

* When the 3D model is finished, it
will be exported to Siemens NX,
where the physical properties will
be added to the twin.
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Content

. Drawing basics
. Introduction to inventor
. Create simple box (Machine base)
e Sketch and Extrude

¢ Assemblies
¢ Create an assembly file
*  Add parts to an assembly

. Create and modify parts inside an open assembly

. Subassemblies and relationships
. Creating a Pusher subassembly
. Connecting parts with relationships

. Placing the subassembly in the main assembly

. Modelling the conveyor
. Sketch - Arc

. Mate relationship with offset
. Import CAD from vendor
. Export to STEP
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Drawing basics (Video 1)

Introduction to Inventor — Project folder, file type, Units and drawing standard
Create a simple 3D box, the machine base plate
Sketch and Extrude
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Welcome screen

* Project folders

* Create new project

* File location

* Application settings
* Units
* |SO standard

* Create file
* Part
 Assembly

* Drawing
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Tools ~ Collaborate =)=
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>t B
Application Migrate  Autodesk Highlight
Options Settings App Manager
Options

Inventor 2024.3

Inventor Electrical...

Open...

What's New
Help
Tutorials
Community
App Store

£} Home

Ready

Mercantec

Autodesk Inventor Professional 2024

W] iLogic Design Copy £ Supplier Content
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» Search Help & Comman ds.. Btz - @ - _ 8 x
A ®-
@
Team Web
Team Web
B
o Y 2

There is nothing here yet.

To get started, create or open a document.

Learn More

o
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Welcome screen

* Project folders
* Create new project

* File location

gMREEER (ARL-BENZ-SCHULE

ammmEEE GAGGENAU lll" Mercantec

q
L0101

i =23 JIGITAL TWIN
(d=n

v FOR EDUCATION

An Inventor project will typically consist of severel folders and files of
different types. To avoid making a huge pool of files belonging to all
different projects, itis recommended to create a project folder for each
project.

_I ™ = - G} % =
G +1' e Click the project folder menu (3 dots) and
n‘EE| = Cusl .
Application Migiate Autodesk  Highlight (0] pen th e Settl ngS
Options Settings App Manager New -%}- Adc

Options +

Inventor 2024.3 Recent
=| 5
DigiTwinVideo

) Name
Settings...

B Pust

Open...
@ Mac

New... v f Worl

B 1919
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Welcome screen

* Project folders

* Create new project

* File location
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An Inventor project will typically consist of severel folders and files of
different types. To avoid making a huge pool of files belonging to all
different projects, itis recommended to create a project folder for each

project.

Project name Project location

In the top window, the existing

" DigiTwinVideo C:\Users\ruhr\OneDrive - Mercantec\Dokumenter\DigiTwinVideo\ ‘\
Inventor Electrical Project C:\Users\Public\Documents\Autodesk\Inventor 2024

Projecthame C:\Users\ruhr\OneDrive - Mercantec\Dokumenter\ProjectName\, p rOj e Ct fo ld e r a n d th e i r I-O C ati O n S
Inventor project wizard X a re S h OWn

What type of project are you creating?

@) New single User Project

O New Vault Project

5 o . Click”’New” to create a new

@ Type = Single U E
E"] Location = C:\U .
e " project folder
ofe Use Style Library

@ Appearance Lil dh

@ Material Librar]

) Workspace 7
A Workgroup Se:
@ Libraries a3
&3 Frequently Use

) Folder Options

@3 Options @

||||| Merc
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Welcome screen b DIGITAL TWIN
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* Project folders
An Inventor project will typically consist of severel folders and files of

* Create new project different types. To avoid making a huge pool of files belonging to all

* File location different projects, it is recommended to create a project folder for each
project.
] In the top window, the existing
Project name Project location _— . . .
v gi::;\l):n\ndea Cj\Usars\ruhr\OneDrwe - Mercantec\Dokumenter\DigiTwinVideo\, / p rOJ e Ct fo I-d e r a n d th e I r lo C atl O n S
Projecthame C:\Users\ruhr\OneDrive - Mercantec\Dokumenter\ProjectName\, a re S h OW n
Inventor project wizard X

What type of project are you creating?

© New Single User Proje

- Click ”’New” to create a new
- project folder

(O) New Vault Project

=@ Project —
1 €% Type = Single U
Eh] Location = C:\U:

B e . Vaultfolderis a cloud project for

T @ Appearance Li

G N collaboration between multiple
é\;se .
+ @ options . . .

? ingle u ke the name
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Welcome screen

* Application settings

* Units
* |SO standard
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Every time we create afile, it is created with some default settings. In this
project, we want the documents created in ISO standards and with metric
measuring units.

These settings are chosen as default in the following way:

Bo DHS = OB
Tools ~ Collaborate &~

. - In the top left corner of the welcome

Application Migrate  Autodesk Highlight _ S C re e n ) p re SS ”lqpp lica tion Op tions ”

Options Settings App Manager New -%}—-
Options -

Inventor 2024.3 Recent

DigiTwinVideo -

Nam:

B

Open... ) N
o RN Funded by
* * -
New... v L UL the European Union




Welcome screen

* Application settings
* Units
* |SO standard

gMmmEN (AR -BENZ-SCHULE Il "
L [ [] IVI
=-ll== GAGGENAU I

< Application Options

Part (Feature
General Save File Colors

Assembly
Hardware

Display Prompts Drawing

Undo
[ BeUSERPROFILES6\AppData\Local\Temp

Default templates

Configure Default Template...

9PUBLICDOCUMENT S%)\Autodesk\Inventor %RELEASE%%\Templates\%LAl

Design Data (Styles, etc.)
9PUBLICDOCUMENT S%)\Autodesk\Inventor %RELEASE%\Design Data\

Presets
9%USERPROFILE%\AppData\Roaming\Autodesk\Inventor %RELEASEY%\Presets)

Sketch Symbol Library folder
96PUBLICDOCUMENT S%\Autodesk\Inventor %RELEASE%\Design Data\Symbol Library\

Default Content Center files

9%USERPROFILE%%\OneDrive - Mercantec\Dokumenter\Inventor\Content Center Files\R%RELEASES

Projects folder

C:\Users\ruhr\OneDrive - Mercantec\Dokumenter\Inventor\

Default VBA project
9PUBLICDOCUMENT S%\Autodesk\Inventor %RELEASE%\Macros\Default.ivb

Team WEB
[[] show Team Web on startup
9%PUBLICDOCUMENT S%\Autodesk\Inventor %RELEASE%\Web\%LANGUAGES:\CustomHelpSample.

Texture folder

Content Center
Notebook

Sketch

1 -91 0
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In the ”File” tab, press "Configure Default

Template”

9%PUBLICDOCUMENT $%)\Autodesk\Inventor %RELEASE%%\Texpurasi
Configure Default Template

Environment folder

ercantec

96PUBLICDOCUMENT S%\Autodesk\Inventor %RELEASE%%\Env|
Options
File Open...

File Naming Defaults...

Import... |v Export...

Measurement Units - Default

() Inches
(@) millimeters

Drawing Standard - Default

(D ans1 Oes1
()GosT @150
i

(iom

Oxns

Cancel

| popup ruden kan man veelge
maleenhed og default
tegningsstandard.

Afslut med "OK”
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Welcome screen (d=m:

* Create file

* Part
 Assembly
* Drawing
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To create a new Part file from the welcome screen, can be done in two
ways. If we open the drop-down menu, we can choose between the four
file types. Press ”Part” and a standard Part file will be created.

Inventor 2024.3 Recent

=| @& & Remove Unpinned

DigiTwinVideo v &
Name Location
B Workpiece Feederiam C\Users\ruhr\OneDrive - Mercantec\Dokumenter'
open.. f5 Pusher Liam C:\Users\ruhr\OneDrive - Mercantec\Dokumenter'
New... @ Machine base.ipt C\Users\ruhr\OneDrive - Mercantec\Dokumenter'
@ Part (ipt) 5 19193_DSNU-12-80-P-A.iam C\Users\ruhr\OneDrive - Mercantec\Dokumenter'

5 Assembly (.iam)
IS Drawing (.dwg)

22 Presentation (.ipn)

Browse templates...
M e I‘ | Union



Welcome screen

* Create file
* Part
 Assembly

* Drawing
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If we press "New?”, a window will open with additional options like for
example “Sheet metal”. In this project we will only create Standard parts.

02E23 DIGITAL TWIN

Inventor 2024.3 Recer

ol Create New File

= = {ulC\Users\Public\Documents\Autodesk\Inventor 2024\Templates,

- v Templates
. = en-US
DigiTwinVideo v ot
Open...
New... v
What's New

X
= -
¥ Part — Create 2D and 3D objects
Sheet Standard.ipt
Metal.ipt
¥ Assembly — Assemble 2D and 3D components
File: ¥ Standard.ipt
Lb Lb Display Name: Part
. . Units: millimeter
Standard.lam Weldmentiam

Material: Generic

¥ Drawing — Create an annotated document This template creates a 2D
or 3D object composed of

=.= ["m] features and one or more
DWG B:] B bodies.

standard.dwg Standard.idw

¥ Presentation — Create an exploded projection

2]
@
Standard.ipn

< >

Project File: | DigiTwinVideo.ip) Projects... Create Cancel

v FOR EDUCATION
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Welcome screen

* Create file
* Part
 Assembly

* Drawing
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If we press "New”, a window will open with additional options like for
example "Sheet metal”. In this project we will only create Standard parts.
When afile is created, it will be opened in the Inventor Workspace.

02E23 DIGITAL TWIN

Inventor 2024.3 Recer

ol Create New File

= = {ulC\Users\Public\Documents\Autodesk\Inventor 2024\Templates,

=1 um v Templates
. =] 6N en-Us
DigiTwinVideo v ot
Open...
New... v
What's New

¥ Part — Create 2D and 3D objects

» v

Sheet Standard.ipt
Metal.ipt

¥ Assembly — Assemble 2D and 3D components

5 &

Standard.lam Weldmentiam

File: ¥ Standard.ipt
Display Name: Part
Units: millimeter
Material: Generic

¥ Drawing — Create an annotated document This template creates a 2D
or 3D object composed of

=.= ["m] features and one or more
DWG Eb B bodies.

standard.dwg Standard.idw

¥ Presentation — Create an exploded projection

(2]

Standard.ipn
< >

Project File: | DigiTwinVideo.ip) Projects... Create Cancel

]
4
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¢ M R [ b b Bo-CH<- - |0BE W %@ ceeic ~@ Mot ~@@fz &+ Autodesk Inventor Professional 2024 Part3 » SeachHep&Commands.. P -t (@ - & X
enu - nli on IDModel Sketch Amotate Inspect Tools Manage View Envionments Collborate  Fusion G+
. lF}.;[ !T a %) sweep @)\ Emboss 5 Decal @) Chamfer = Thread = spiit & Mark i Hais - 52 A Gl @ face B siith B = r ® -
. — e W ; - =t P ) . [
FI l.e S a6 Revolve U Loft @3 Derive D Import Hole Fillet Shell ‘ Combine [" Direct il Finish Shape Plane < Point b e la Convert 1 Patch N Tim [ St ot
2D Sketch ™ = coil b Rib ¥ Unwrap v (@ Draft &P Thicken/ Offset ' Delete Face Generator 1, ucs En 5 & sculpt Extend B  Analysis  Sheet Metal
[ ] A S S e m b le Sketchr } Cfea_te Modify v Explore Work Features Pattern Create Freeform Surface Simulation  Convert
Model X + Q=
W Parts

* 3D Model
« Sketch
* Tools for modelling

Projecttree —

* Folder structure of the
open document

* Graphics window
* Navigation

+ Model States: [Primary]
+ LT-Vlew: [Primary]

+ [ origin

€ End of Part

* Visualization

* File Tabs

* Opendocuments

L ; -
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Creating the first Part ”Machine base” i DIGITAL TWIN

e 2D sketch

 Create sketch

»

B FOR EDUCATION

When drawing a CAD model(Part) in inventor, the workflow is usually:

e PlaceinPlane 1. Create a Part(lpt)
2. Chose orcreate a Plane
* Draw a sketch 3. Place and draw a sketch in the plane
4. Create a 3D model from the sketch
* 3D model 5. Modify body
» Create body(solid) 6. When multiple Parts exist, we can assemble them in an assembly(.iam)
from sketch
 Modify/adjust body If the CAD model needs to be produced in real life, we can create Drawings for

el ; ;
=-..== CARL-BENZ-SCHULE

ammmmme GAGGENAU

production purposes(.DWG files).

If the modelis to be introduced to customers or co-workers, it can be presented ina
Presentation file(.ipn).

lll" %%Eﬁ‘lf@éxlst, but this one is the most comm

Funded by
the European Union




Creating the first Part ”"Machine base” Qdau

e 2D sketch

* Create sketch
* PlaceinPlane

* Draw a sketch
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To create a sketch, press the button “Start 2D sketch”.
Now the Origin planes will get visible and we have to chose one of them for the

sketch.

Autodesk Inventor Professional 2024  Part3 » Search Help & Commands..

% @ ~ @ [ Def @@
Tools View  Environme n ®~
i ss 5 Dec Wy @ Chamfer Z Thread = spiit I m j Daxis ~ 5 A (@l @ race H s
‘ e[ : ("7 I
e Im el | ® @) Finish ; Point ~ 2 == g convert P H h
o e e O e Wons e 2R S, S‘ over the mouse over
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee t h l
e e planes.
+ [Primary]
+ [Ta
yyyyyyy
1vz Plane -~ H
v When the desired plane
15cv Prane] o
'}XA"‘S Select plane to c:eate sketch or an existing sketch to edit| i r l ft l- k -t h
v ads e -
[z s e S g ee n ) e C IC WI
< Center Point
@i the mouse
S
e : -
<

Bl Funded by
o the European Union
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Now the sketch is connected to a plane and ready for drawing.
Draw the desired shape on the sketch and add dimensions to the sides.

_' OD-H<$S- - B -G - 85 @ materia v @ Appearance  ~ @B @& fr v Autodesk Inventor Professional 2024 Part4 » Search Help & Commands... i
3D Model EEE' Annotate  Inspect Tools Manage View Environments Collaborate  Fusion ®~
=1 s s (" Fillet ~ L7 4 Move % Tim []Scale & Rectangular ’ ‘ Ly @& Image - fx .
Al ; (€50 . [ Fille T~ =] 5 g =LY il Imag el V
L P BN = A . ARl e P — Here the two-point
Start Line Circle  Arc Rectangle A Text Project o> Copy Eend [*‘ Steichi s el Dimension [\/' 7 X il B2 points ”:’ Finish p
20 Sieen” T L e ceomeny” G Rome <ot € oer A wirr P Rl W oo B rectangle is chosen and
Sketch Create v Modify Pattern Constrain v Insert Format v Exit
Model X + = '__l—l
TAB —p G0 placed at the center of
Model States: [Primary]
. > the sketch.
N 2

Origin
771 sketeh1

Write the length of the

I o first side.
Press “Tab” to jump to the
other side.
Finish the rectangle with
“Enter”

A\ 4

200,000 mm [

When sketch is ready,
press “Finish”

ided by
European Union




Creating the first Part "Machine base”

* 3D model

* Create body(solid)
from sketch

* Modify/adjust body
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Now it is time to add the 3" dimension. In 3D Model ribﬁﬁﬁ, there is a group of tools

named“Create” which are all for creating solids.

3D Model Sketch  Annotate Inspect Tools Manage View Environments Collaborate  Fusion -

iﬁi I Q" ) sweep @) Emboss ¥ Decal Chamfer £ Thread = spiit & Mark . Hais - 52 A Gl @ Face
Lo o oeve , : o I
San Edrudel Revolve B Loft @ Derive D Import Hole Fillet g Shell ' Combine [" Direct ﬁ Finish Shape lane < Point e
2D Sketch = coil [ Rib ¥l Unwrap * (W Draft & Thicken/ Offset 5* Delete Face Generator  ~  tmucs  Sa 2
Sketch Create Work Features Pattern Create Freeform
Model X + Q = Properties X + =
9 Fars Extrusion > Sketcht 0e
+ [] Model States: [Primary]
+ 2 View: [Primary] ¥ Input Geometry
+ [ origin Profiles & I 1 profile o
bk S N & 1Stchplane | T & \
© End of Part

¥ Behavior

Direction o X o -~
Distance A 20 G55
¥ Output

Body Name Machine base

» Advanced Properties

Co ]

(+]

{YHome Part X
- T E R W OWE R W T

*

Bl stitcn @y =

Y F8 convert Wl patch A Tim B

1,' Sculpt g Extend ﬂ
Surface

*

ar e

Stress  Convert to For thiS pa rt, we jUSt

Analysis  Sheet Metal

Simulation ~ Convert need a Simple box or

“plate”. It can be
created with
; “Extrude”.

" Press Extrude and
» click the rectangular
| profile on the sketch.

An extrusion window
will open. Here we
can choose the
direction, the
distance and a name
for the solid.

Finish with “OK”

wriv —wrwpoan Union
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Assemblies (Video 2)

Create an assembly file
Add parts to an assembly

Create and modify parts inside an open assembly

Funded by
the European Union
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Assemblies can be created from the Welcome screen or from the workspace.
* Create Assembly file

* Name the assebly
L *E o T ot 4y g

- £ vBA Editor
Application Migrate  Autodesk Highlight _ i or Editor Batch Publish

Options Settings App Manager New %}' Add-Ins

Options + Content Center

To create an Assembily file, open the drop-down
menu in the welcome screen and choose

Assembly(.iam)
Inventor 2024.3 Recent

= Ei & Remove Unpinned
DigiTwinVideo v B
Name Lc

@ Machine base.ipt

Open . .
B Workpiece Feeder.iam

New... B Pusher 1iam

@ Part (.ipt) b 19193_DSNU-12-80-P-Aiam

A A A A

B Assembly (.iam)
IS Drawing (.dwg)

42 Presentation (.ipn)

Browse templates...

What's New

sSmEmER (AR-BENZ-SCHULE ll " Funded by
.-.. Tutorials W : “
l-ll== GAGGENAU I the European Union




Assemblies

* Create Assembly file

* Name the assebly
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Assemblies can be created from the Welcome screen or from the workspace.

B Asemble Design  3DModel Skeich Amnotate Inspect Tools Manage
a3 % £ran M _ o To rename the new assembly, double click the
B o B Jfa

WS , , assembly root in the project tree.
Place Create nt wstrair Bill of Parame

y Materials
Component v Position v Relationships Pattern v Manage
Model X Representations +
Assembly | Modeling
+ States: [Primary)
| Relationships

+ [l Representations
+ [ origin

Funded by
the European Union




Assemblies

* Place partin
assembly
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When an assembly is open, itis possible to place existing parts in the assembly. It
is also possible to create and modify parts inside the open assembly.

Assembie L Sl¢} | ¢ e . . . .
3 . To place an existing part in the assembly, click
Va ]/[b"‘ EE f Z “Place”
o S Creat Bill of Parameters |
Place Component (P el
Compx Pattern =

Specifies one or more files to place as a component in an

Press F1 for more help
o)
Model States: [Primary)
Relationships
+ E: Representations

+ Origin

[ Funded by
LI the European Union



Assemblies

* Place partin
assembly
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When an assembly is open, itis possible to place existing parts in the assembly. It
is also possible to create and modify parts inside the open assembly.

& Place Component

I'_]-_ . Look in DigiTwinVideo Qo *i°@A~
© Libraries
(%] Content Center Files Navn Status Andringsdato
OldVersions 03-12-2024 11:06
< DigiTwinVideo 03-12-2024 11:05
¥ Machine base 03-12-2024 12:10
I
Preview not available
File name
les of AuFiles (")
oject Fil DigiT

pppppppp

Projects...
Qoen cam‘

||||| ‘Mercantec

Choose the desired part to add it to the assembly

[ Funded by
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Assemblies

* Place partin
assembly
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When an assembly is open, itis possible to place existing parts in the assembly. It
is also possible to create and modify parts inside the open assembly.

) Mercantec

After choosing a part, the part must be placed in
the assembly by left-clicking the mouse in the
graphics area

[ Funded by
LI the European Union
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When an assembly is open, itis possible to place existing parts in the assembly. It
is also possible to create and modify parts inside the open assembly.

Assemble  Design 3D Model Sketch  Annotate Inspect Tools Manage View Environments Collaborate  Electromechanical Fusion =~

@ d C;'FreeMove q"j |:- =|'.' Show Ef: Pattern %E fx A @ g i DAxis < @ To Create anew part

Place Creat (I OmelEmte | pon’ Gy o S | (M@ | o R B Finish Create Derived Pl 4 point. - Simplify
ace reate 1114 rameters Furge nisi reate Derivel ane Impir M M
- cl§ Hide Al B8 Copy  Materials Substittes T 1% UCs inside the open

Component + Position = Relationships « Pattern =
Model X Representations =+ o=

Manage + ppearance Productivity Work Features Simplification assem b[y, CliCk “Create »
' in the Components
group in the Assembly
Ribbon.

Assembly I Modeling

Ej ‘Work piece feeder

+ || Model States: [Primary]
D Relationships

+ [ Representations

+ F_I Origin

+ [ [21:Machine base:1

* Create new partsin
an open assembly

Create In-Place Component X

New Component Name Template
| Warkpiece| ‘ |Slandard.ipl v | @

News File Location

| C:\Users\ruhr\OneDrive - Mercantec\Dokumenter\DigiTwinVidea ‘

* Create a workpiece
on the machine
base

Default BOM Structure

|”§E Normal V‘ I:‘Virtua\ Compenent

Constrain sketch plane to selected face or plane

gmREEN A\RL-BENZ-SCHULE Funded by
AmmmEER GAGGENAU l I [ N the European Union




Assemblies

* Create new partsin
an open assembly
* Create a workpiece

on the machine
base

[T ) _
wemmmmn A\ -BEKZ-SCHULE ll"l Mercanuec

ammmmns GAGGENAU

m Assemble  Design 3D Model Sketch  Annotate Inspect Tools M

['? g (¥ Free Move q |:- el Show 9% pattem [
[ Free Rotate _. _cly Show Sick 8@ Mirror
Place |Create Joint Constrain

cl§ Hide Al B8 Copy  Materials

Component v Position v Relationships v Pattern v
Model X Representations + Q=

Assembly | Modeling

[ Work piece feeder

+ D\__] Model States: [Primary]
EI Relationships

+ fﬂ Representations

+.["] origin

+ [ []:Machine base:1

E22DIGITAL TWIN

1.0 0 01

Electromechanical ~ Fusion

i w =

Bill of Parameters Purge

= FOR EDUCATION

When an assembly is open, itis possible to place existing parts in the assembly. It
is also possible to create and modify parts inside the open assembly.

Now the mouse is
holding the new part.

Simplification v

If the mouse is hovered
over an existing part, a
face will be highlighted in
green.

If you place the part on
the highlighted face, the
origin of the new part will
be constrained to the
face.
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Assemblies

3DModel Sketch Annotate Inspect Tools Manage View Environments Colla
=1 ﬂ %) Sweep @) Emboss ¥ Decal ® _] Chamfer : Thread
= 9 )U‘Lf X Deri 1 [&J shell P combi

t rt
Start  Extrude Revolve a I | el et i S
20 Sketch ™ £ coil (& Rib il Unwrap (® Draft & Thicken/ Offset 3 Delete Face

Sketch Create Modify v

Model X + =

Now the new part is created inside the assembly.

Work piece feeder

= [ [e1:Workpiece_test:1

Model Stz

Rel

[o]:Machine base:1

+ Model States: [Primary]

+

Create new partsin
an open assembly

* Navigating between

t bl
o~ RVLi AR AR mPY IIL
ammmmme GAGGENAU ~

[ 2= View

origin

) End of Part

il stitth @ -]
Convert W Patch 4 Trim [

q
L0101

e =3 JIGITAL TWIN

1.0 001

v FOR EDUCATION

Ve
Convertto  Ret H
supt B 7 seves =" Notice the new branch
Surface Simulation ~ Convert [N

_=x on the project tree.

And notice that the new

| background of the new

.| part is white, while the

4| rest of the project tree is

* grayed out. This means

| that the new part
“Workpiece” is open and
the rest of the assembly
is deactivated.

1 by
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Now the new part is created inside the assembly.

(W sovooe St Amome impect Took Masage View | Emioemens. Coliborse Rmon (e o
-[7 = & sweep D) Emboss By vecal (1 & camtor B Treoas = spm L & Bags - 11 A o ®rce Hsvn & 8
Is_'—;]': &%Rﬁ'om & Derve Y impart et @ combios (B Drea @ Fnen i"i i ] ‘Comen e BTm B w;’:"w ;:“ Now you can start
v Eco (R B Ve © ot Thcke Offset 3 Dalote Face Gerenoe | 7 I Ucs IBG 7 @it B TG e SheeMent T designing the part, b
| Skawch Create Moty ~ Explore Work Features  Pastern  Create Frevform Surtace simalation  Covert  [IETINEE g g p ’ y

[ oodel % (B a= :
s — placing a 2D sketch on a
B ork e cdor plane or on a surface
| % T macel ates [Frimary]
| % EiRebtaranps
-+ B aesctaton
| % Diangn
| % W) Mochine bosw:t
| = [ (s ):Woekprece_test:l

+ Dmdnl ates: [Primary]

,Eéo“::; To close the new part
and reactivate the entire

assembly, press

* Create new partsin

an open assembly “Return”
* Create a workpiece
on the machine
base
* Navigating between
arts in mbl
wommmnn cnf2BER SCRULE Il L e oy
ammmmEE GAGGENAU 1 AR, pomon » —— =fopean Union
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Subassemblies

&
Relationships (Video 3)

Creating a Pusher subassembly
Connecting parts with relationships

Placing the subassembly in the main assembly

BSEN Funded by
i the European Union
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E22DIGITAL TWIN

1.0 001

B FOR EDUCATION

A sub assembly is just a normal assembly who lives inside a parent

* Createa assembly. Subassemblies can also live inside subassemblies.
subassembly
* Assemblyinside Model X Representations + Q =
assembly Assembly | Modeling
Assembly 'l Workpiece Feeder
! + Model States: [Primary]
+H Relationships
4 |E: Representations
+H Origin
Gart A +-L’ [z]:Machine base:1
Part Hoe ¥ ) [o]:Workpiece:1
<SubAssembly > +_|=b [#]:Pusher 1:1
Part +..|,_’ [o]:Conveyor:1
SubAssembl +H [2]:19193_DSHU-12-80-P-A:l *
sz o v s I Mercantec | Bl st v

ammmmme GAGGENAU
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* Createa
subassembly

 Assemblyinside

assembly

gMREEER (AR[-BENZ-SCHULE

[ [ ]
mmmEEE GAGGENAU

||||| Mercantec e

To create a structure of Assembly/Subassemblies, simply create an
Assembly file and Place it inside another Assembly.

—_ .
Inventor 2024.3 Rece Assemble  Design  3DModel Sketch Annotate Inspect Tools Manage View Environments  Col X
Model X Representations =+ Q

= . 21 A S e fr AW
Finish

DigiTwinVideo v . [ Free Rotate . . Bl8 Mirror
Place [Create Joint Constrain Bill of Parameters Purge

clg Hide Al B8 Copy  Materials

‘ Assembly | Modeling

Component v Position v Relationships v Pattern v Manage v Appearance
Model X |Representations + Q= |b Main Assembly
Open.. Assembly | Modeling + Model Stat Pri
ode ales: rima
o B fh b Ay (Primary]
N +["]Model States: [Primary] Relationships
@ Part (ipt) Relationships
" *+ sl Representations + ;| Representations
+ [ origin ~
B Assembly (iam) = @ ro1par + Origin
+ [ Model states: [Primary]
=
ES§ Drawing (.dw g - -
ving (.dwg) +[ongn +- | § [e]:Partl:1
o] =7k .
&7 Presentation (ipn) 3 Pace Comporent x 4[5 [°1:S5ub assembly:1
[ Lookin DigiTwinVideo v‘ Q2 Ey
Browse templates.. D Libraries -
(21 Content Center Files Navn Status Andringsde
J pusher plate [©] 03-12-2024
J pusherplate2 © 03-12-2024
J Rod © 03-12-2024
[7Sub assembly [©) 12-12-2024
¥, Workpiece Feeder [©) 05-12-2024
J Workpiece © 03-12-2024
v
< >
File name: Sub assem| bly ~]
Files oftype: | ComponentFiles (*ipt *iam) =
Project File: DigiTwinVideo.ipj Projects...
Last Saved: Autodesk Inventor 2024 (28.30.34300.0000)
= [ F; » ® e Options... Open cancel
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Subassemblies & relationships

* Relationships
* Constrains

* Joints

el ; ;
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Relationships are used to connect parts and assemblies to each other

with a defined set of rules.

Both groups are used in video 3 as an example.

Constrains

Constrains are very specific

limitations made for a

geometry in a sketch or a

component. Examples could

be:

* Line1=12mm.

* Angle between Line1.
and Line2=60°.

* Facelandface2=
Tangent.

* Face1 and face2 = Mated.

) Mercantec

Joint

Joint relationships are
preconfigured tools
consisting of several
Constrains:

Rigid is a relationship
without movement
allowed.

Rotational has a defined
rotatin allowed

Slider allows linear
movement

Planar all

movemen é:p:lg d by .
the European Union
plane
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Projectis a handy tool that “copies” a geometry to a sketch, so you do
not need to draw the geometry again.

* Project Geometry

Funded by
the European Union
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Modelling the conveyor
(Video 4)

Sketch - Arc
Mate relationship with offset

gSEmEER (AR|-BENZ-SCHULE l |
AmmmERR GAGGENAU ||| Mercantec
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Modelling the conveyor i DIGITAL TWIN

v FOR EDUCATION

Arcs can be crated in three different methos: Three Point, Center and

* Sketch Arcs Tangent
* Tangent arc
<A B EA-E-9% & M
| = Avnotate  Inspect  Tools  Mana Three Point Arc is drawing an arc from point 1,

VYN
|\‘:_.}| !.'

] (e - through point 2, to point 3

; A Text ~
e Circle = Arc Rectangle
- - - _.i__ Poi . .
D o Tangent Arc must be connected with two points to
Three Point existing geometry and will size the arc to be tangent
i BN ?ﬂ with the two geometrys, like in video 4.
angent

:rimar“-'] /"Ar: . . .

’ . Center Point Center Point Arc is created by placing an Arc center

and the two end points.

[ Funded by
LI the European Union

gSEmEER (AR|-BENZ-SCHULE l |
AmmmERE GAGGENAU ) | | Mercantec



223 DIGITAL TWIN

Modelling the conveyor (=5

v FOR EDUCATION

The conveyor is very simple. It consist of a Sketch with a box. On each
» Sketch Arcs end of the box, half a circle is connected.
. Tangent arc 3 dimension is a simple Extrusion of the box and arcs.

* Relationship
 MATE with offset

»
3

gSENREN (AR|-BENZ-SCHULE ll l‘
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Modelling the conveyor {C

Arcs can be crated in three different methods: Three Point,

* Sketch Arcs Tangent

* Tangent arc

/7\

q
L0101

=75 [JIGITAL TWIN

1.0 001

B FOR EDUCATION

Center and

Three Point Arc is drawing an arc from point 1,
through point 2, to point 3

Tangent Arc must be connected with two points to
i existing geometry and will size the arc to be tangent

180,00 deg |
e 1,242 mm
& 2

and the two end points.

g@ENREN (AR[-BENZ-SCHULE ll
SmmmmEE GAGGENAU | mercantec

with the two geometrys, like in video 4.

Center Point Arc is created by placing an Arc center

Funded by
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Import CAD from vendor
Pusher 2 (Video 5)

Import STEP file from Festo

gSEmEER (AR|-BENZ-SCHULE l |
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40

Inventor can import various CAD file types. The most commonly used
* Find CAD from Festo file type across different CAD-software is STEP.

+ STEP
< C 25 festo.com/dk/en/p/round-cylinder-double-acting-id_DSNU_PUB/?autoShowCad =true&autoShowCadAccessoryNumber=191938q=~%3AsortByCoreRangeAndNewProduct~%3AC.. & & & n) ®
_ : w oemax FESTO
b “+
.........
80 X
ISO Cyunder * % Pieces
w DSNU-12-80-P-A 1+ ’
C h. . N =
ushnioning & 19193 o
g e Please login for
Y 3 s
Compare ) pricing

Theoretical force at 0.6 MPa (6
bar, 87 psi), advance [N] 1SO cylinder %

2% DSNU-16- -

W 7 193989
A /\

SENmmEN (\RL-BENZ-SCHULE Il'l A - Coprs
.--..l GAGGENAU IYI% ] Al L tne European union
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It is good practice to always keep all implemented files inside the
* Find CAD from Festo Inventor project folder.
Therefor we will move the downloaded file from Download folder to

_ project folder before implementing it in the the assembly.
* File to Inventor

project folder

Downloads Project folder

Festo STEP

Funded by
the European Union
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Import model from Vendor

In the “Assemble” tab,
make sure to have the
Main Assembly active
and presse the “Place
Imported CAD Files”
button.

Find the file in the
browser to add it.

* Find CAD from Festo

* Import to project

L ; ;
=-..== CARL-BENZ-SCHULE

ammmmns GAGGENAU

)l Mercantec
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n | E K[ AT Q ) ’Cn v gn = 95 @ Material v 0 Appearance v Q_ a fz‘ + = Autodesk Inventor Professio

Assemble  Design 3D Model Sketch  Annotate Inspect Tools Manage View Environments Collaborate  Electromechanical

@ d (% Free Move [:']"j [:|- cl?- ShoW 24 Pattern ﬂéE fx A @ g @ /E

(¥ FreeRotate ) ow Sick B Mirror g == )
Place Create Joint Constrain . Bill of Parameters Purge Finish Create Derived Plane
v cl§ Hide Al B Copy  Materials Substitutes

@Place Relationships + Pattern v Manage v Appearance Productivity Work Fei

5 Place from Content Center
- Place Imported CAD Files

?g Place iLogic Place Imported CAD Files

o Places a file from various CAD systems and neutral file formats
%}1 Electrical C; 'Nto an Inventor assembly file. Some file types let you choose
TR W [CT-WOTKpE

to place as a reference file or to convert to an Inventor file.

+ [ [e):Pusher 1:1 | applicable, the Reference Model option maintains an
— @ [o):Conveyor:1 associative link to the source file and is not converted. Use the
+ [7| Model state Convert Model option to import as an Inventor file with no
£ s links to the source. You can project geometry from a reference
& il origin file to Inventor sketches.
| mate:1 5,0

+ [} [01:19193_DSh

Press F1 for more help




Import model from Vendor

Choose the desired import
* Find CAD from Festo settings and press OK.
In this example, the default
settings has been used for

. the import.
* Import to project

L ; ;
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~-8E@& fr - Autodesk Ir

Assemble  Design 3D Model  Sketch  Annotate Inspect Tools Manage View  Environments Collaborate  El
- 46 [Ch Free Move & ‘- cl? Show &8 Pattem &b l
J @ O ' EE r A n
[9 Free Rotate ; ) B|l Mirror i o
Place Imported Create Joint  Constrain . Bill of Parameters Purge Finish Crez
CAD Files clg Hideal B8 Copy  Materials 5L
Component Position = Relationships = Pattern - Manage ~ Appearance Prc
Model X Representations + Q =
Assembly | Modeling Import: 19193_DSNU-12-80-P-Astp X
mWorkpieoe Feeder Options  Select
+ | Model States: [Primary] Import Type
+ | Relationships () ¢ Reference Model o
+ - £:| Representations
+ J arigin @ [ Convert Model
+ () [=]:Machine base:1 Object Filters
+ C- [=]:Workpiece:1
+ B [o1:Pusher 1:1 @ Solids [] Wires
= - [=]:Conveyor:1 &  Surfaces 1 Work Features
. 4| |Model States: [Primary] " :
Pl Meshes |- FPuoints
: 4. origin !
El' Mate:1 (6,000 mm) = Graphical PMI [Jts, ucs
+- m [21:19193_DSNU-12-80-P-A:l
Inventor Length Units
~
Assembly Options Part Options
Structure Surfaces
aa]
Assembly ~ ti Composite v L
v
File Name
(@) Prefix
() suffix
Qutput Location
Source Path ~ Save In Subfolder
C:\Users\ruhr\OneDrive - Mercantec\Dokumenter\DigiTwinVid 2
E‘ Property Mapping Cancel




Import model from Vendor

* Find CAD from Festo
« STEP

* File to Inventor
project folder

* Import to project

* Relationship
* MATE with offset

* Adjust position on
the base plate

el L
=-...= CARL-BENZ-SCHULE

mmmmme GAGGENAU

Place the imported
componentin some
random place in the
graphics window.

Use a Relationship
tools to fixate the
componentinthe
assembly with
relevant rules and
position.

)l Mercantec

1 °‘I ﬂ‘l

o=

:@ 0 0 01
N
3 -\°3|3[|R EDUCATION
D-BEHS- - QB85 -8B % @ material ~ @ Appearance  ~ @ @& fr # 5 Autodesk Inventor Professional 2024 Workpiece Feeder ~ » Search

Assemble Design 3D Model Sketch Annotate Inspect Tools Manage \View Envi jcal Fusion @@~

Niger- Wit ol @ £ Wi

cly Show Sic qn Mirror < Point ~
Place Imponed Create Joi nt Constrain Bill of Parameters Purge Finish Create Deri; ved Plane
CAD Files cl§ Hide Al B8 Copy  Materials Substitutes v taucs
Component v Relationships v Pattern v Work Features
Model X Representations +

@ ®

Simplify

Appearance Productivity Simplification v

Assembly | Modeling

[} Workpiece Feeder

+ DModeI States: [Primary]
+ [ | Relationships

+ 2] Representations

-é- [ origin

-{‘- . [2]:Machine base:1

- ' @ [o):Workpiece:1

4- b [®]:Pusher 1:1

+ ) [o1:Conveyor:1

{2} Home Workpiece Feederiam X
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n OD-BH<S- - -B 5 -8y %5 @ Material ~ @ Appearance ~ @B @& fr + = Autodesk Inventor Professional 2024 Workpiece Feed: .
Assemble = Design 3D Model Sketcf:_AnnnIate Inspect  Tools Manage View Environments Collaborate  Electromechanical ~ Fusion =~ P re S S t h e & C 0 n St ra I n 22 b u tto n
-D d CF Free Move Er]"j |:. =|'_ Show Ei: Pattern EE:E fx A ﬁ g i DA)(IS - |

Ef Free Rotate R . 4 Show Sick E\I Mirror N ¢ Point ~
Place Imported  Create Joint | Constrain . Bill of Parameters Purge Finish Create Derived Plane Si
CADFiles cl§ HideAll B8 Copy  Materials Substitutes by oucs
Component ~ Position « Relationships + Pattern « Manage « Appearance Productivity Work Features Simpl
Model X Representations + Q=

Assembly | Modeling

15 Workpiece Feeder

+ [ | Model States: [Primary]
+ Dﬁe\almnsh\ps

-i- E;]Representations

+ [ anain

+. @ | Place Constraint

Choose the MATE-optionin
the Constrain window.

‘& Te ” “”!?Zliifft' Choose the first face with a
+h( P& o @ e |kfkz OF .
left-click.
. . 0,000 mm > % ﬁ
* Relationship Cure O )

. MATE with offset =
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* Relationship

* MATE with offset

CARL-BENZ-SCHULE
GAGGENAU

’nD'BE@“:"QE’Q‘EI}‘Q.ﬁMaren’al

File Assemble  Design 3D Model Sketch  Annotate Inspect

- ch FreeMove | (] | show
D @) = ;

[® Free Rotate . _ | cly Show Sick
Place Imported  Create Joint | Constrain .
CADFiles cl§ Hide All
Component v Position v Relationships v
Model X Representations + Q=

Assembly | Madeling

1) Workpiece Feeder

-1:- [ IModel States: [Primary]
-1:- | I Relationships

-1:- [£:] Representations

+ [ priain

-|:- @ | Place Constraint
+&

Assembly Motion Transitional Constraint Set

I b Type Selections

& [r]aldd]a] (B O
Offset: Solution
0,000 mm > %2 7 %
[Jsuppress Oer
&’

]

Mercantec

~ @ Appearance ~ B & fxr + = Autodesk Inventor

Tools Manage View Environments Collaborate  Electrom

teig fo L @ &

B|I Mirror N
Bill of Parameters Purge Finish Create Der
B# Copy  Materials Substitut

Pattern v Manage v Appearance Productiv

P
|
[« ]

E22DIGITAL TWIN
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v FOR EDUCATION

7

Then click the face that the
cylinder must MATE with

Bo PHS OB B %@ wea  ~@ ioooce - @@ fe F 5 Atodeskimentor

BE Asemble Design  3DModel Sketch Amnotate Inspect Tools Manage View  Emvironments  Collaborate  Electrom

B o S LIS G g fp | @ @

Free Rotat A Mirror
Place Imported _ Create 6 FreeRotate | ol i 4 M || oF canmeters e ] ik || Creddi Dot
CADFiles c§ Hide Al B8 Copy  Materiais Substitut
Component « Position » Relationships + Pattern « Manage « Appearance  Productiv
Modei X Rspresertations +
Assesnbly | Modsiing
4 Workpiece teeder

+ ["IRelatonships
+ & Representations

+ ] Oeain.

+ @

:g:mwmmm Constrain Set

b Socons

+o [£]a]d]@]a] 575 Do
Offsat:

Solution
0000 mm ) o<
el
Beo

Lia) oK Cancel Agoly >>




Import model from Vendor

* Relationship
* MATE with offset

L1 [T B i
=-“I= CARL-BENZ-SCHULE
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nD'BE@'ﬁ’}'QEb'ﬂn'E.EM‘ateriaf

m Assemble  Design 3D Model Sketch  Annotate  Inspect

= ¥ Free Move a M - show
e ‘s C

[? Free Rotate B . Elg Show Sick
Place Imported Create Joint  Constrain

CAD Files cl§ Hide Al

Component Position +

Relationships

Model X Representations + Q =

Assembly | Modeling

['; Workpiece Feeder
+ D Model States: [Primary]
— | Relationships

o Eshen

i i.f Edit Constraint

Assembly Motion Transitional Constraint Set

Type Selections

. |:| Suppress Offset
+ & d23 = -48,000 mm
+ - &’

| ok || camce |

R DIBITAL TWIN
O =R

wixe rUR EDUCATION

- . Appearance 7 ._ ‘ _f:t + = Autodesk Inventor Professi
Tools Manage View Environments Collaborate  Electromechanic
e ig o A W &
i@ Mirror ) — L

Bill of Parameters Purge Finish
BM Copy  Materials

Now offset the MATE by
dragging the arrow
between the two faces
or write the desired
offset into the Constrain
window.

Create Derived
Substitutes

Pattern « Manage « Appearance Productivity

Finish with “OK”
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* Relationship

e Adjust position on
the base plate
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v FOR EDUCATION
Lastly, drag the Festo cylinder to the optimal positidnwith the mouse.
The component still have two dimensions of freedom Mo this.

HO GHs - OB G- %@ cenei

Assemble Design 3D Model Sketch Annotate Inspect

v~ @ Appearance  ~ @ @& fx + ¥ AutodeskInventor Professional 2024 Workpiece Feeder

Tools

Manage View Environments Collaborate  Electromechanical  Fusion =~
-}j (h Free Move q [:I- el Show 9% Pattern %E ‘fx 1 .‘i [B* . I Axis ~ E
[% Free Rotate _.' £, ShowSick B8 Mirror 3 o~ e : < Point ~ ;
Place Imported Create Joint Constrain . Bill of Parameters Purge Finish Create Derived Plane Simpl
CADFiles cl§ Hide Al B8 Copy  Materials Substittes ~ T bz, UCS
Component v Position « Relationships v Pattern = Manage Appearance Productivity Work Features Simplifica
Model X Representations + Q=

Assembly | Modeling

['5 Workpiece Feeder
+D Model States: [Primary]
- B Relationships

El Flush:1

Rigid:2 (39,000 mm)
™ mate:1 (6,000 mm)

~ |" Mate:2 (48,000 mm)

+ -» Representations

+ [ origin

+ ) [o]:Machine base:1
+e ) [o):Workpiece:1
+ 5 [e2:Pusher 1:1
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Export project to STEP
(Video 6)

Export the entire CAD drawing to STEP file
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Export to STEP S$ES rnn cnieaTinw
anBE@vF{"vG}Eﬁjvﬂu'&QMater’fa{ ~ @ Appearance ~ @ & fxr + = Autc

m Assemble  Design 3D Model Sketch  Annotate Inspect Tools Manage View Environments Collaborai
' 9 pattern = b
£ erper v b2 fr A W
g|| Mirror Bill of Parameters Purge Finish
In the FILE tab, [N

Image B8 Copy  Materials
* Activate Main choose Export / CAD e I
assembly Format a

Manage « Appearance

as BMP, JPEG, PNG, or TIFF.

PDF
Export the file in PDF file format.

3D PDF
Export to a2 3D PDF file.

0 CAD Format

am

EL‘L Export the file in another CAD file format
such as Parasolid, PRO-E, or STEP.

e =

Export the file to Revit Model (RVT)
format.

0‘ Manage »
iProperties
Print »
[

' Close »

Export to DWG
Export the file into DWG file format.

Export to DWF
Export the file into DWF file format.

Send DWF

-

‘ Options ‘ ‘ Exit Autodesk Inventor Professional
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Exportto STEP

* Export the project
* Exportto STEP
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Name the Export file

Choose the location
for the file

Choose the file type
and press save

) Mercantec
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- - Save As

1 Wistiespacel

@3 Libraries
"1 Content Center Files

Save in: DigiTwinVideo

A
Navn

19193_DSNU-12-80-P-A

OldVersions

PARTserver0202411291136211484952210e889...

<

Status Andringsdato

03-12-

©
@) 05-12-
©

03-12-

File name:

Workpiece Feeder.dwg w

Save as type:

AutoCAD DWG Files (*.dwag) v

JT Files (%t

ady

AutoCAD DWG Files (*.dwg)

CATIAVS Product Files (*.CATProduct)
glTF Files (*.glb:* gltf)

IGES Files (*.igs:* ige:" iges) ove

OBJ Files (*.obj)

i Parasolid Binary Files (*x_b)
Parasolid Text Files (*x_{)

4| Pro/ENGINEER Granite Files (*.g)

Pro/ENGINEER Meutral Files (*.neu®)

SAT Files (".sat)

SMT Files [* smt)

STEP Files (* sip:* ste;* step* sipz

L STL Files (*.stl)

202413
202410
202413

Cancel

USDz Files (*.usdz)

*

*

l
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Want to learn more?

Inventor tutorials in the Welcome Screen
- Youtube

Thank you
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