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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.

= |[n 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

*  Drawingbasics
d Introduction to inventor
. Create simple box (Machine base)
*  Sketch and Extrude

*  Assemblies
e Create an assembly file
*  Add partsto an assembly

*  Create and modify partsinside an open assembly

e  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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;I O-2 H ARSI Autodesk Inventor Professional 2024 b Search Help & Comman ds... £ ruhrTPaxz Ww @ - = = 3R
Tools  Collaborate =~
= & ES} Customize @ Macros 1 =M [ iLogic Design Copy ¢ Supplier Content F @-
el = a4 B 359
~ VBA Edit Q1 itor Id
Application Migrate  Autodesk  Highlight _ i Editor Batch Publish < ENtOrIgeas g Web
Opti Settings App Manager ~ New  dF Add-Ins
Options « Content Center iLogic Web Team Web
u:]
Inventor 2024.3 Recent

Inventor Electrical... «

Open...

What's New
Help
Tutorials
Community

App Store

/L\ Home

Ready

Mercantec

There is nothing here yet.

To get started, create or open a document.

o
[}
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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, it is recommended to create a project folder for each
project.

BD- = B
Em.s +‘|’ ~. & =.  Clickthe project folder menu (3 dots) and
i } .
o e e s Open the settings

Options «

Inventor 2024.3 Recent
=| 2m |
DigiTwinVideo

) Name
Settings...

B Pust
Open...

@ Mac

New... v B Wo

B 1919
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Welcome screen

* Project folders
* Create new project

* File location

o
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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, it is recommended to create a project folder for each

project.
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Project name
Default

+ DigiTwinVideo
Inventor Electrical Project
Projectiame

Project location

In the top window, the existing
project folder and their locations
are shown

C:\Users\ruhr\OneDrive - Mercantec\Dokumenter\DigiTwinVideo,
C:\Users\Public\Documents\Autodesk\Inventor 2024\,
C:\Users\ruhr\OneDrive - Mercantec\Dokumenter\Projectame’,

—

Inventor project wizard X

What type of project are you creating?

© New Single User Project

(O) New Vault Project

| Click ”’New” to create a new
*  project folder

B Project -
6% Type = Single U: |
Location = C:\Us
®1 Included file =
ofe Use Style Library
@ Appearance Lil
(@ Material Librar

) Workspace 5
A Workgroup Se:
A Libraries a3

&3 Frequently Use
) Folder Options
) Options

RN Funded by
LN the European Union
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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, it is recommended to create a project folder for each

project.

In the top window, the existing

Praject name
Default
+" DigiTwinVideo

Inventor Electrical Pre

Projecthame

Project location

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

oject C:\Users\Public\Documents\Autodesk\Inventor 2024

C:\Users\ruhr\OneDrive - Mercantec\Dokumenter\Projectiame’,

/

E Project

€7 Type = Single Ut

El'] Location = C:\Ug

] Included file =

ofe Use Style Library
+ @ Appearance Li
¥ (G Material Librar
T & Workspace

A Workgroup Se:

@ Libraries

&3 Frequently Use
+ T Folder Options
+ @ Options

Inventor project wizard X

What type of project are you creating?

© New Single User Proje

(O) New Vault Project

/project folder and their locations
are shown

 Click ’New” to create a new
- project folder

||||| Merc

&

New Browse... Save Apply

Done

J Vault folder is a cloud project for
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Welcome screen

* Application settings

Units
ISO standard
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Every time we create a file, 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:

|1 =Ry BB
Tools ~ Collaborate =~
. - In the top left corner of the welcome
W };4 l : O H 2»
Application Migrate  Autodesk Highlight _ Screen ’ preSS pp Icatlon ptlons
Options Settings App Manager New -%}-
Options =
Inventor 2024.3 Recent
DigiTwinVideo vl -
Nami
B |
Open...
W Funded by
New... v the European Union




Welcome screen

* Application settings
* Units
* |SO standard
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- Application Options X

Part |Feature Assembly Content Center
General Save File Colors Display Hardware Prompts Drawing Notebook Sketch
Undo
[lo<USERPROFILES\AppData\Local\ Temp A
Default templates

Configure Default Template...

9%PUBLICDOCUMENT S%\Autodesk\Inventor %RELEASES\Templates\%L

Design Data (Styles, etc.)

9PUBLICDOCUMENT S%)\Autodesk\Inventor %RELEASE%%\Design Data\ a)
Presets
9%USERPROFILE%\AppData\Roaming\Autodesk\Inventor %RELEASE%\Presets\ 2

Sketch Symbol Library folder
9PUBLICDOCUMENT S%)\Autodesk\Inventor %RELEASE%\Design Data\Symbol Library\ )

Default Content Center files
9%USERPROFILE%\OneDrive - Mercantec\Dokumenter\Inventor\Content Center Files\R%RELEASES a)

Projects folder

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

Default VBA project
9%PUBLICDOCUMENT S%\Autodesk\Inventor %RELEASE%\Macros\Default.ivb 2

Team WEB
[[Jshow Team Web on startup
9%PUBLICDOCUMENT S9%)\Autodesk\Inventor %RELEASE%%\Web\%LANGUAGE%\CustomHelpSample. a)

Texture folder

=23 DIGITAL TWIN
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In the ”File” tab, press “Configure Default

Template”

9%PUBLICDOCUMENT S%)\Autodesk!\Inventor %RELEASE%%\Texturas)
Configure Default Template

Environment folder

9ePUBLICDOCUMENT S%\Autodesk\Inventor %RELEASE%\Env Measurement Units - Default

O Inches
(®) Millimeters

Options
File Open...

File Naming Defaults... Drawing Standard - Default

(Danst Oes1 Com
(O GosT @150 Ons
=

xport...

o [ ewe. | [Com ]

Cancel

| popup ruden kan man veelge
maleenhed og default
tegningsstandard.

Afslut med "OK”
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Welcome screen

 Create file

* Part

* Assembly

* Drawing
pmmnm An FHSSESEALQ"
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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
DigiTwinVideo v &
Open...
New...
@ Part (.ipt)

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

22 Presentation (.ipn)

Browse templates...
I Mer

Recent

& Remove Unpinned

Name

B Workpiece Feeder.iam
B Pusher 1iam

(@ Machine base.ipt

b 19193_DSNU-12-80-P-A.iam

Location
C\Users\r
C\Users\r
C\Users\r

C\Users\r

uhr\OneDriv
uhr\OneDri
uhr\OneDriv

uhr\OneDri

e - Mercantec\Dokumenter
ve - Mercantec\Dokumenter
e - Mercantec\Dokumenter

ve - Mercantec\Dokumenter

I Union
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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.

72

Welcome screen

4

o Create New File X
= o (atCh\Users\PublicDocuments\Autodesk\Inventor 2024\Templates\, = -
Inventor 2024.3 Recer
T Templates ¥ Part - Create 2D and 3D objects
=] uH en-US

DigiTwinVideo . v

Sheet Standard.ipt
Metal.ipt

Open... ¥ Assembly — Assemble 2D and 3D components

File: ¥ Standard.ipt

New... v Lb Lb Display Name: Part

° . Standard.iam Weld i Units: millimeter PA
andard.iam Weldmentiam
C re a te fl le Material: Generic

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

* Part

[ L m) features and one or more
:w’ B:] B bodies.
standard.dwg Standard.idw
* Assembly
¥ Presentation — Create an exploded projection
* Drawing 3]
O

Standard.ipn

smmnm (15 HEAGANE lllll M ( )

.-.... (i3} Project File: | DigiTwinVideo.ipj Projects... Create Cancel

ammmmnn GAGGENAU




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 a file is created, it will be opened in the Inventor Workspace.

Inventor 2024.3
DigiTwinVideo v &
Open...
New... v

lllll What's New

ol Create New File

o {alC\Users\Public\Documents\Autodesk\Inventor 2024\Templates,

¥ Part — Create 2D and 3D objects

» v

Sheet Standard.ipt
Metal.ipt

¥ Assembly — Assemble 2D and 3D components

asiles

Standard.iam Weldmentiam

¥ Drawing — Create an annotated document

-

standard.dwg Standard.idw

¥ Presentation — Create an exploded projection

3]

O
Standard.ipn
L4 >

Project File: | DigiTwinVideo.ipj Projects...

11
4

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

This template creates a 2D
or 3D object composed of
features and one or more
bodies.

Create Cancel

B FOR EDUCATION
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b Search Help & Commands... lmm‘]‘pm =t l @ - - & X

Inventor Workspace

M nD BB@ =g |ﬁ5ﬁ i &B Generic v.ﬂDefault '\..ﬁ+=—
Menu - Ribbon e e

. Fi le lg g Q Sweep % Emboss !g Decal . Chamfer E Tillrrea;:l‘ b 5 S‘pllt l & Mark @ i JZ]Axis v ‘ ‘.’:.' A ‘“—'1' @ race B stiteh ‘ E ‘ ”.. ® &

'_.5 T i o (e
o Edfude Revolve U Loft Derive 'a Import Hole Fillet ] Shen ' Combine [l’ Direct ﬁ Finish Shape Olie ¢ Point b lﬂ Convert ‘ Patch “ Tim [ e ot

2D Sketch ~ i Coil b Rib a Unwrap ¥ Q‘ Draft &P Thicken/ Offset d' Delete Face Generator ) Tc, ucs n 1,. Sculpt H5 B Extend ﬂ Analysis  Sheet Metal
° A S Se m b le Sketch+ 'é;r?ate Modify v Explore Work Features Pattern Create Freeform Surface Simulation  Convert
Model X + Q=
W Parts

® 3D MOdel. + [77] Model states: [Primary]
-I;- fz-wew: [Primary]

+ [ origin
o SketC h :...os::ofPart

* Tools for modelling

Projecttree —

* Folder structure of the
open document

* Graphics window
* Navigation
* Visualization

File Tabs

* Open documents

L[]
SEmmEEE GAGGENAU

Q jome | Part3 X |

* % * SEE Emenr W isE e aEEwas
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Creating the first Part ”Machine base” {C

e 2D sketch

* Create sketch

Zs [|GITAL TWIN
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When drawing a CAD model(Part) in inventor, the workflow is usually:

« Placein Plane 1. Create a Part(.ipt)
2. Chose orcreate a Plane
* Drawasketch 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 in a
Presentation file(.ipn).

I xist, but this one is the most comm
) Meresritee

Funded by
the European Union




Creating the first Part ”Machine base” {C

e 2D sketch

* Create sketch
* Placein Plane

* Draw a sketch

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

ammmmmE GAGGENAU
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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.

Hover the mouse over
the planes.

———————

e el When the desired plane
E:A:’“S ] ./{//S’e/le(t plane to create sketch or an existing sketch to edit i S g r e e n ’ le f t_ C li C k Wi t h

= the mouse

N Funded by
A 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.

_l DO H <A~ AN -9 - B @ Moteria ~ @ Appearance ~ @B & fr = Autodesk Inventor Professional 2024 Part4 » Search Help & Commands...
3D Model EEE’ Annotate Inspect  Tools Manage View Environments Collaborate  Fusion -~
I"*;\. [/T\‘ o ‘ o] (" Fillet ~ 6 > Move N Tim []Scale i Rectangular '. v‘ LY © & B image > = V H th t . t
2 oA : : e il ~ B ere the two-poin
| ey | Text ~ o> Cop) =| Extend [}\ Stretch 3.8 Circular A 7 X 7 4| Bpoints &[4
Start Line Circle Arc Rectangle A Project ol s B [* ° Dimension [ ° % 1 8 o Finish p
2D Sketch ~ x 2 M -4+ Point Geometry” () Rotate —I- Split  ( Offset A\ Mirror [ O X[l = I§ACAD E& Show Format

rectangle is chosen and

Sketch Create v Modify Pattern Constrain v Insert Format v
Model X + Q=
TAB J—— placed at the center of
Model States: [Primary]
— ,, the sketch.
Origin 5 A
77 sketch1

€ end of Part

Write the length of the
first side.

Press “Tab” to jump to the
other side.

Finish the rectangle with
“Enter”

A 4

200,000 mm [l

When sketch is ready,
press “Finish”

- = \ded by
l European Union
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Now it is time to add the 39 dimension. In 3D Model rib&n, there is a group of tools
named“Create” which are all for creating solids.

3DModel Sketch  Annotate Inspect Tools Manage View Environments Collaborate  Fusion @~

.FT == &) sweep @) Emboss ¥ Decal Chamfer £ Thread = spiit & Mark Hais - 52 A Gl @ Face Bl stitch @y = ® -
I;:':‘ R?the B oft @) Derive ¥ Import g Q &) Shenl P combine (B Direct @) Finish gie E:} < Point ~ 22 BO F8 convert Wl patch A Tim gs: Coﬁ:m . .
2D Sketch ™ = coil [ Rib ¥l Unwrap (B Draft &P Thicken/ Offset 5 Delete Face Generator vt ucs Sa = @ scuipt B Extend B Analysis  Sheet Metal For th IS part ’ we Ju St
Mm:kitm.p éfe;(e — = Explore Work Features Patten  Create Freeform Surface Simulation ~ Convert nee d a si mpl e b ox or
@ rars rusion > “« ”»
+-[7] Model States: [Primary] Ex:ﬁ stetent o plate . It can be
To= View: [Prima ¥ Tppue Ceometry .
I ST\ b o o created with
el o= N &_ | “Extrude”.
* 3D model e \
Direction X X - B
i LI | | Press Extrude and
* Create body(solid) e | click the rectangular
from sketch > Aancedproperties | profile on the sketch.
o) s |

* Modify/adjust body An extrusion window
will open. Here we
can choosethe
direction, the
distance and a name

for the solid.
Finish with “OK”

g@EmEER (AR|-BENZ-SCHULE ll "
TRER a .
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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

Assemblies can be created from the Welcome screen or from the workspace.
* Create Assemblyfile

* Name the assebly

L bd| e By o e T "‘“““7 y ET.E
Application Migrate Autodesk  Highlight o L] N E Editor Batch Publish
Options Settings App Manager New Add-Ins .
S < Content Center To create an Assembly file, open the drop-down

menu in the welcome screen and choose

Assembly(.iam)
Inventor 2024.3 Recent

= && A Remove Unpinned

DigiTwinVideo v 8
Name Lc

i Machine base.ipt

Open... .
B Workpiece Feeder.iam

New... B Pusher liam

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

A~ A A A

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

J2 Presentation (ipn)

Browse templates...

gUmREER (ARL-BENZ-SCHULE ll ll Funded by
.-.... Tutorials *; : .
ammmmmE GAGGENAU I - the European Union
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Assemblies .
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Assemblies can be created from the Welcome screen or from the workspace.
* Create Assembly file

* Name the assebly

B} Asemble Design 3DModel Sketch Annotate Inspect Tools Manage
a3 % Free M ‘ Show To rename the new assembly, double click the
o~ Al | B S

A Show S . , assemblyrootin the projecttree.
Place Create t Bill of Parame

] y Materials
Component v Position v Relationships v Pattern v Manage
Model X Representations +
Assembly | Modeling
+ States: [Primary)
| Relationships
+ 1] Representations
+ [ onigin

Funded by
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 Mode! Sketch Annotate Inspect Tools Manage View
&3 o To place an existing partin the assembly, click
Y 7[}"‘ Fi fx “Place”
Dlace’™ Create Bill of Parameters |
. v Materials
» Place partin el A R ...
assembly
Press F1 for more help
&
+ Model States: [Primary)

Relationships
+ E: Representations

+ Origin

Funded by
the European Union
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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.

& Place Component
) I

) Libraries
(*3 Content Center Files

g5
7 §§°

Preview not available

aaaaaaaa

||||| Mercantec

Choose the desired partto add it to the assembly

Funded by
the European Union



Assemblies

* Placepartin
assembly

gommNR (R BENZ-SCHULE
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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.

))l Mercantec

RIS

e o After choosing a part, the part must be placed in

the assembly by left-clicking the mousein the
graphics area

Funded by
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.

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

@ d’ [ Free Move q’j |:- el Show 2.3 Pattern EE fx L @ &‘* i T Axis ~ @ TO create a new pal‘t

[ Free Rotate i . Show Sick  BlE Mirror § - i < Point ~ —
Place Create Joint Constrain Bill of Parameters Purge Finish Create Derived Plane Simplify

cf§ HideAl B Copy  Materials Substitutes © T %, UCS inside the open

Component = Position + Relationships Pattern

Model X Representations + =

Manage - Appeatance | Productvity ___Work Features ___ Smplificaticn = assembly, click “Create”

in the Components
group in the Assembly
Ribbon.

Assembly | Modeling
Ej ‘Work piece feeder
+ DModa\ States: [Primary]
D Relationships
-I‘- E;] Representations
-!- D Origin

+. [ [o]:Machine base:1

* Create new partsin
an open assembly

Create In-Place Component X

MNew Component Mame Template

‘ Workpiece| ‘ |Standard.i|r| ~ ‘

| MNew File Location

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

* Create a workpiece
on the machine
base

Default BOM Structure

k& normal v [virtual component

Constrain sketch plane to selected face or plane

pmmEmn AR BENZ SCHULE ll " J
L[]
SnmmmER GAGGENAU I >
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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.

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

3 ree Move (] W} Show 2% pattern Mo is v .
B || G revee D M B B Bm o fr A Z E':;m . Now the mouse is
Create

[ Free Rotate Bl Mirror

Place Joint Constrain .' - Bill of Parameters Purge Finish Create Derived Plane Simplify .
x cl§ Hide Al B8 Copy  Materials Substitutes Z tr, ucs h (0] l.d | ng th e new pa I’t .
Component v Position v Relationships v Pattern v Manage v Appearance Productivity Work Features Simplification v

Model X Representations + Qi=

Assembly | Modeling

gggmcem If the mouseis hovered

L, Model States: [Primary . .

‘ DRela‘,ons,,i,,s[ : over an existing part, a
I%g:::*“m face will be highlighted in

* Create new partsin Al green.

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

an open assembly

* Create a workpiece
on the machine
base

gommERN (/\R|-BENZ-SCHULE ll " Funded by
[[ [ [ - . .
EmmmEEE GAGGENAU I Mercanec d the European Union
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Now the new part is created inside the assembly.

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

=l ﬂ = B sweep @\ Emboss B Decal (o f] (W @ Chamfer = Thread = spiit & Mark ‘ Fads ~ &2 A ‘7| @ race # stitch B .} P
e oy S = © ) = + " a / o
e R i oft @2 Derive £ Import T T (] Shell P Combine [§- Direct i@ Finish = Point ~ 2 noy B Convert Patch ¥ Trim [@) ity ot .
a i ! ille ane Box onvertto  Return
2D Sketch ™ £ coil (& Rib 7l Unwrap v (% Draft & Thicken/ Offset ' Delete Face v taoucs o 2 Sculpt H ] Sheet Metal v N0t| ce t he new bra nCh
Sketch Create Modify + Explore Work Features Pattern  Create Freeform Surface Simulation ~ Convert

o I a= ~sx on the project tree.

And notice that the new
| background of the new
.| partis white, while the

4| rest of the project treeis

| grayed out. This means
=]

* Create new parts in - that the new part

“Workpiece” is open and
an open assembly the rest of the assembly

is deactivated.

* Navigating between

pmmmnn o) AR VRERTEPY lll[ s i by

(1 [ []] A [E— . :
Illlll= GAGGENAU A ~ ='opean Union
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Now the new part is created inside the assembly.

=

muwuwmmm rwwm wicaments  Collsborste  Fuson e

[ i w0t &= a2 @in i @it ko

St emuucnmm (2Ll et Filet @ ser @ combioe  [BDie  @Fen g;: ¥ Poit.o W Coven M poch i |
Fco [0

Plne

Now you can start

‘e Comertto | Retum
Bt Uewrap (B Oratt &P Thickeny Ottset @ Delate Face Generatoc s 5o b & sadpt W FE  oheo SheetMetal 7 - .
| Sumn Create Modity ~ Explore WorkFoatres  Pastern  Create Frevdorm Surtace simatation  Covert  [IETENEI deSIgnlng the part’ by

xl® AE]
H aszenbly | Modebn
’&mmm
* T madel Sates: [Frimary]
) Relatorchips
¢nummu
J--ow
54 1 <) Mochine bowa:t
= W (o):Woekpiece_test:L
+ T model Szates: [Primary]
| Freview:
+ Tangn
" Qendotrut

placing a 2D sketch on a
plane or on a surface

To close the new part
and reactivate the entire
assembly, press
“Return”

* Create new partsin
an open assembly

* Create a workpiece
on the machine
base

* Navigating between

L TR WA

--.. /Y Home! Assembl2 X = i
I-II== GAGGENAU Ilqu i opean Union
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»

Subassemblies
&

Relationships (Video 3)

Creating a Pusher subassembly
Connecting parts with relationships

Placing the subassembly in the main assembly

***: Funded by
* the European Union
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C

72

4

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

* Createa assembly. Subassemblies can also live inside subassemblies.
subassembly
 Assembly inside Model X Representations + Q =
assembly Assembly | Modeling
Assembly |17 Workpiece Feeder
[ + Model States: [Primary]
+ Relationships
+| |£: Representations
+ Origin
Gart A +H£ ) [21:Machine base:1
Part +.i:"_j [o]:Workpiece:1
<SubAssembly > +.|=b [e]:Pusher 1:1
Part +.L_’ [o]:Conveyor:1
====== CARL-BENZ-SCHULE lllll M‘Séb?zgﬁted L [1:19193_DSNU-12-80-P-A:1 fhu"ded by |
ammmmmEE GAGGENAU v - e European Union



Subassemblies & relationships

Create a
subassembly

 Assembly inside

assembly

gMmEEN (ARL-BENZ-SCHULE

L[]
EmmmEas GAGGENAU

',.9101

Eﬁ'[]IEIT/J\L TWIN
= FOR EDLUCATION

C
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4

To create a structure of Assembly/Subassemblies, simply create an

Assembly file and Place itinside another Assembly.

Inventor 2024.3
DigiTwinVideo o B
Open
New...
@ Part (ipt)

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

#2 Presentation (.ipn)

Browse templates..

i Mercantec

2

Assemble  Design 3D Model  Sketch  Annotate Inspec( Tools Manage View Environments

b+ | ¢ FreeMove O
rad & ‘e o | fr i )
[$ Free Rotate B\k Mirre o -
Place [Create Joint Constra Bill of Parameters Pur Finis!
= :\’, Hide Al B8 Copy  Materials
Component v Position + Relationships ~ Pattern Appearance
Model X Representations + Q=
Assembly | Modeling
i Assemy]
+ Model States: [Primary]
= telparti1
+ Model States: [Primary]
+ Origin
Ll Place Component
D_ Lookin: DigiTwinVideo * [Mw
 Libraries -
21 Content Center Files Navn ndringsdz
! Pusher plate 03-12-2024
) pusherplate2 03-12-2024
) Rod 03-12-2024
[/ Sub assembly 12-12-2024
[, Workpiece Feeder 05-12-2024
J Workpiece 03-12-2024
v
< >
File name: Sub assembly
Files oftype:  ComponentFiles (*.ipt *iam)
Project File DigiTwinVideo.ipj Projects

Last Saved: Autodesk Inventor 2024 (28.30.34300.0000)

= (e8] B B o8 Options..

v
zli‘x

£} Home Main Assembly.am X

Model ¥ Representations + Q
Assembly | Modeling

[ty main Assembly

+ Model States: [Primary]
Relationships

=+ E: | Representations

+ Origin

+ |_’ ]:Partl:1

+ |b [2]:Sub assembly:1
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Subassemblies & relationships

* Relationships
* Constrains

* Joints

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

ammmmmE GAGGENAU

Zs [|GITAL TWIN
e FOR EDUCATION

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°.

* Facel1and face2=
Tangent.

* Face1 and face2 = Mated.

))l 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 c{_:ilig ¥
plane

d by
ropean Union
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Project is 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

gSmEERN (AR|-BENZ-SCHULE l
SmmmEER GAGGENAU Illl Mercantec
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Modelling the conveyor &S ron epieaTION

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

e Sketch Arcs Tangent
* Tangent arc
T B R [ ~ O & Mare
| IEEBN Amrotate  inspect  Tools  Mana Three Point Arc is drawing an arc from point 1,

N |
l\\:_.;l ;lr.'

] [ Filet~ through point 2, to point 3

; A Text -
e Circle Arc Rectangle .
- - hd _T_ P 1 -t . .
— o | Tangent Arc must be connected with two points to
Three Point existing geometry and will size the arc to be tangent
i B fﬂ : with the two geometrys, like in video 4.
angen

:rimar‘,-'] /’ " Arc . . .

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

and the two end points.

gSMEEER (AR|-BENZ-SCHULE l
NmmmRES GAGGENAU ||| | Mercantec
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Modelling the conveyor

4

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.
. Tangentarc 3"ddimension is a simple Extrusion of the box and arcs.

* Relationship
« MATE with offset

2

suny REN7.
gERmmER (ARL-BENZ-SCHULE ll"‘
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Modelling the conveyor &S ron epieaTION

Arcs can be crated in three different methods: Three Point, Center and
e Sketch Arcs Tangent

* Tangent arc

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
existing geometry and will size the arc to be tangent
with the two geometrys, like in video 4.

I
A
180,00 deg | 4
|
i :

Center Point Arc is created by placing an Arc center
and the two end points.

gMmEEN (ARL-BENZ-SCHULE

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

Import STEP file from Festo

gSMEEER (AR|-BENZ-SCHULE l
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Import model from Vendor

Inventor can importvarious 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 ) ®

2 ™ Denmark FESTO

IO +

80 X
ISO cylinder % K Pieces
w DSNU-12-80-P-A I + b
Cushioning v / -
&) 19193 .
L{.’ 2 Plgqse login for
Compare pricing

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

2% DSNU-16- -
7 .

w7 193989
5 A

::::::: CARL-BENZ-SCHULE Illl _ - —
ammmmEE GAGGENAU mIsIvanILe. tne curopean union




Import model from Vendor

It is good practice to always keep all implemented files inside the
* Find CAD from Festo Inventor projectfolder.

Therefor we will move the downloaded file from Download folder to

, project folder before implementing it in the the assembly.
* Fileto Inventor

project folder

Downloads Project folder

gMmEEN (ARL-BENZ-SCHULE

ammmmEE GAGGENAU ll"l Mercantec
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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
browserto add it.

* Find CAD from Festo

* Importto project

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

ammmmmE GAGGENAU

)l Mercantec
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n OD-BEHS - Q B ,Q 4 ﬂu ¥ Qg @ Material v o Appearance - a_ Q f.’t + Autodesk Inventor Professio
File Assemble  Design 3D Model Sketch  Annotate Inspect Tools Manage View Environments Collaborate  Electromechanical
[e? (¥ Free Move Ct]"j [:\- el Show 2.9 Pattern %E ‘fx l nl g E |7

¥ Free Rotate s i v Sick  BIR Mirror : a =n ) )
Place Create Joint Constrain . Bill of Parameters Purge Finish Create Derived Plane
x cl$ Hide Al B Copy  Materials Substitutes
[ﬁ'l Place Relationships v Pattern Manage Appearance Productivity Work Fei

5 Place from Content Center

-»> Place Imported CAD Files

S—:sﬂ Place iLogic Place Imported CAD Files

o Places a file from various CAD systems and neutral file formats

b‘i)__‘ Electrical ¢; 'Nto an Inventor assembly file. Some file types let you choose
to place as a reference file or to convert to an Inventor file.

TR W [CT-WVOTKpE
+ [ [el:Pusher 1:1 if applicable, the Reference Model option maintains an
— [ [):Conveyor:1 associative link to the source file and is not converted. Use the
i [ Model State Convert Model option to import as an Inventor file with no
e links to the source. You can project geometry from a reference
: by Elorigin file to Inventor sketches.

|:|- Mate:1 (6,0

+ [45 [01:19193_DSh

Press F1 for more help
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Import model from Vendor Qda

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

. the import.
* Importto project

L ; ;
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n -EFHS- AL Ay - Oy @ Material ~ @ Apearance ~ @B & fr + = Autodesk Ir
Assemble  Design 3D Model Sketch  Annotate Inspect Tools Manage View  Environments Collaborate  El
- Ej} 4 Free Move Cf]. B show 2% Pattern E.E T l
@ C E |aa
[% Free Rotate ) glu mirror - — -
Place Imported  Create Joint  Constrain . Bill of Parameters Purge Finish Crez
CAD Files I:|(.> Hide Al BN Copy  Materials Su
Component « Position Relationships Pattern « Manage « Appearance Prc
Model X Representations =+ Q =
Assembly | Modeling Import: 19193_DSNU-12-80-P-Astp X
E]Workpieoe Feeder Options  Select
+ | Model States: [Primary] TR
+ Relationshi
P [ (0 ¢ Reference Model ﬂ
+- 2| Representations
B | origin @[ Convert Model
+ - [=]:Machine base:1 Obiect Filters
+ 2 [c1:Workpiece:1
+ [ [#1:Pusher 1:1 @ solids O v
T'-[B]:COHVE‘VO"H 7] @ Surfaces | Work Features
4 [ | Model States: [Primary] 2 }
Pt Meshes -4-  Points
+- | origin !
]t |:|. Mate:1 (6,000 mm) 7 Graphical PMI [Jts, ucs
+ [ [5]:19193_DSNU-12-80-P-A:1
Inventor Length Units
o
Assembly Options Part Options
Structure Surfaces
os]
Assembly ~ ti Composite v L
L
File Name
(@ Prefix
() suffix
Output Location
Source Path w Save In Subfolder
C:\Users\ruhr\OneDrive - Mercantec\Dokumenter\DigiTwinVid 2y
] Property Mapping Cancel




Import model from Vendor

Find CAD from Festo
« STEP

* Fileto Inventor
project folder

* Importto project

* Relationship
 MATE with offset

* Adjust position on
the base plate

guRn
=-..== CARL-BENZ-SCHULE

ammmmne GAGGENAU

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

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

)l Mercantec

.D BH<S-

f@ =3
SERBFOR EDUCATION

hd . Appearance v Q_ . v Autodesk Inventor Professional 2024 Workpiece Feeder

BB - % @ Materia

» Search

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

idl

Free Move . 59 Show Pattern
& E xz
Sho
et [ Free Rotate ho

W g mlx @ °

Place Imponed
CAD Files

< Point ~

Plane

v 1 ucs

@ Mi
Jo nt Constrain k | 88 Miror Bill of Parameters Purge
cl§ Hide Al  BM Copy  Materials

Finish Create Derived .
Substitutes

Simplify

Assembly | Modeling

ﬂj Workpiece Feeder

L DModeI States: [Primary]
+ DReIationships

+ m Representations

Component v
Model X Representations +

+ [ origin

+ . [o]:Machine base:1
+ c. [o]:Workpiece:1
+ [ [e]:Pusher 1:1
+ ' [o]:Conveyor:1

Place comnonen

Position v

Q=

Relationships v Pattern v Manage v Appearance Productivity Work Features Simplification v

{2YHome Workpiece Feederiam X
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n OD-BEH<S- -85 - % @ Moeia ~ @ Appearance ~ @B & fr + 5 Autodesk Inventor Professional 2024 Workpiece Feed: .
Assemble = Design 3D Model Skelcﬂ,te Inspect Tools Manage View Environments Collaborate  Electromechanical  Fusion =~ P re S S t h e “C o n St ra I n” b u tto n
B o G R g fr L@ g WP

G Free Rotate R R 4 Show Sick B\I Mirror B N B
Place Imported  Create Joint | Constrain . Bill of Parameters Purge Finish Create Derived Plane Si
CADFiles cl$ HideAll B8 Copy Materials Substitutes v 1 ucs
Component « Position + Relationships + Pattern « Manage « Appearance Productivity Work Features Simpl
Model X Representations + Q=

Assembly | Modeling

Choose the MATE-optionin
the Constrain window.

Ej Weorkpiece Feeder
4[| Model States: [Primary]
-i— DRe\at\onsh\ps

& [£:] Representations

+_ [ pcicin

+.f@| Place Constraint

+
+
+ @
+ioi [lafa@a] [ki]r: Do

Offset: Solution

* Relationship el

M 6o

Assembly Motion Transitional Constraint Set

Type Selections

Choose the first face with a
left-click.

* MATE with offset i

gSMEmEN (AR -BENZ-SCHULE ll " Funded by
TRER Me ntec - _
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Import model from Vendor

* Relationship

* MATE with offset

] ) ;
=-. MR CARL-BENZ-SCHULE

ammmmmE GAGGENAU

n O-BH<S-=- 0B fﬂ v El} v E. @ Material v 0 Appearance - a_ a fz + = Autodesk Inventor

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

-D g (F Free Move q' |:- clf Show 2% Pattem Hé% fx A ﬁ &*‘

[% Free Rotate _ |l Show Sick | Bl Mirror ) .
Place Imported Create Joint |Constrain Bill of Parameters Purge Finish Create Der
CAD Files ide Al B8 Copy  Materials Substitut
Component « Position + Relationships + Pattern « Manage ~ Appearance Productiv
Model X Representations + Q= .

Assembly | Modeling

[ wWorkpiece Feeder

+ [ | Model States: [Primary]
+ [ | Relationships

-|:- [£4] Representations

+0
+. | Place Constraint
s
s Assembly Motion Transitional Constraint Set
+b
Type Selections
+@
‘ol [Felaals) BE os
Offset: Solution
0,000 mm > % ﬁ
[Jsuppress e
&
ok

Mercantec

2222 DIGITAL TWIN

v FOR EDUCATION

Then click the face that the

cylinder must MATE with

BOo-CHS- - 0BG -6 %O e -~

BEE Assemble  Design 3DModel  Sketch  Amnotate Inspect Tools  Manoge  View  Emvironments

g e Free Move q :[r o} show 2% pattem HI:E fx L

Fr i
Ploce poricd Gieate | B9 OO ROON | i S Moo | N aoiant P
CAD Fites cff HideAll B8 Copy  Materials
Companent Pusition » Relationships » Pattern ~ Manage ~ Appearance

Model X Represestabons +
ascembly_ | Modsing

) Workpiece Feeder

+ 17 Moge! states: (Primary]
+ [ Relatonships
+ Tl Representations.

~@ @ fr + 5 Astodeskinventor
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* Relationship
« MATE with offset
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BOoOEBHS -~ B K-8 0 M

Assemble  Design 3D Model Sketch  Annotate  Inspect

- d Ch Free Move EII. M - show
w C
E? Free Rotate _. . cElg Show Sick
Place Imported Create Joint Constrain .
CADFiles cl§ Hide Al
Component « Position Relationships +
Model X Representations + Q=

Assembly I Modeling

[ workpiece reeder

+ D Model States: [Primary]
— [ Relationships

EI Flush:1

o H pshe

Edit Constraint

Assembly Motion Transitional Constraint Set

Type Selections

EDIEILIE

Solution

Offset:

e[

|:|Suppre55 Offset
d23 = -48,000 mm
&’

o | cncel |

)

=23 DIGITAL TWIN
R FOR EDLICATION

A . Appearance A Q_ . _f.r + = Autodesk Inventor Professi

Tools Manage View Environments Collaborate  Electromechanic

ity fo L @ &

B|I Mirror i o
Bill of Parameters Purge Finish
BM Copy  Materials

Pattern =

7

a

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

Create Derived
Substitutes

Manage « Appearance Productivity

Finish with “OK”
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* Relationship

* Adjust position on
the base plate

guRn
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Lastly, drag the Festo cylinder to the optimal positiw the mouse.

The component still have two dimensions of freedo

D'BB@'¢'QEE'&'EIG Generic

File Assemble

Design 3D Model  Sketch  Annotate  Inspect
-}ij d’ B’ Free Move [:I. =|9 Show
q
Place Imported Create E? FreeRaats Jomt Constrain =i o Sidk
CADFiles cl§ Hide Al

Component »
Model X Representations +

Position v

Q=

Relationships «

Assembly | Modeling

|5 workpiece Feeder

+E] Model States: [Primary]
- B Relationships

EI Flush:1

| Fush:2
 [FRigid:1

Rigid:2 (39,000 mm)
~ J" mate:1 (6,000 mm)
| mate:2 (48,000 mm)

+ - - | Representations

+ D Origin

+ ) [o]:Machine base:1
+ @ [o]:Workpiece:1
+ [} [e]:Pusher 1:1

-;- . [c]:Conveyor:1

m to do this.

v . Appearance v ._ . ﬁ! + = Autodesk Inventor Professional 2024 Workpiece Feeder

Tools Manage View Environments Collaborate  Electromechanical  Fusion -~
e tg fr AW B W @
g Miror - = — ) % Point ~ :

Bill of Parameters Purge Finish Create Derived Plane Simpl
B Copy  Materials Substitutes * byucs

Pattern v Manage v Appearance Productivity Work Features

Simplifica
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Export project to STEP
(Video 6)

Export the entire CAD drawing to STEP file
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Exportto STEP

* Activate Main
assembly

gSNEEER (ARL-BENZ-SCHULE

L[]
ammmERE GAGGENAU

In the FILE tab,
choose Export / CAD
Format

)l Mercantec

{C

@ld)

-
Save As »
v |
e
C@ Share »

C’; Manage »
iProperties

Print »
[

[:E Close 4

O w g

Export

Image
Export the file in image file format such
as BMP, JPEG, PNG, or TIFF.

PDF
Export the file in PDF file format.

3D PDF
Export to a 3D PDF file.

7 By B ¥

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

RVT
Export the file to Revit Maodel (RVT)
format.

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

ZEEDIGITAL TWIN

GES8ENR ENHCATION

nD‘BEQ'F’V'QEﬁ'HQ'E.QMareria{

m Assemble  Design 3D Model Sketch  Annotate  Inspect

~ @ Appearance ~ @B & Jfxr + = Autc

Tools Manage View Environments Collaborai

i b fr LW

Blu Mirror ] L
Billof Parameters Purge Finish
B8 Copy  Materials

Pattern « Manage « Appearance

SrEe Emer e v s



Exportto STEP

* Export the project
* Export to STEP

Name the Export file

Choose the location
for the file

Choose the file type
and press save

WRMERRR (R -BENZ-SCHULE III" Mercantec
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EZDIGITAL TWIN
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' - Save As

]

A Libraries
("1 Content Center Files

Save in: DigiTwinVideo \,| @3 O

MNavn

S

19193_DSNU-12-80-P-A @
OldVersions @
©

PARTserver0202411291136211484952210e89...

<

File name:

Workpiece Feeder.dwg w

Save as type:

AutoCAD DWG Files (*.dwg) v

ady

AutoCAD DWG Files (".dwg)

CATIA VS Product Files (*.CATProduct)
glTF Files (*.glb;* gltf)

IGES Files (*igs:* ige:" iges) ove
JT Files (*jt)
OB Files (*.abj)

AEndringsdato
03-12-2024 13
05-12-2024 10
03-12-2024 13

Cancel

Parasolid Binary Files (*x_b)
Parasolid Text Files (*x_{)
Pro/EMGINEER Granite Files (*.g)
Pro/EMGINEER Meutral Files (*.neu)
SAT Files (*.sat)
SMT Files (*.smt)
STEP Files (" sip:* ste.” step™ sipz
STL Files (*.stl)

USDz Files (*.usdz)
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Want to learn more?

- Inventor tutorials in the Welcome Screen
- Youtube

Thank you
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