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Keep it simple. Easy to say, harder to do. In the exacting world of manufacturing, complete detail in a
model is an absolute. However, details come with a price—performance, protection of intellectual
property, and more. Can a mechanical designer have it all? This class shows you how to get all the
detail you need and all the detail you don’t. Starting with the concept of visual fidelity versus visual
identity, we demonstrate the tools attendees need to successfully create a simplification strategy for
detailed Inventor software models with minimum investment and maximum return. From advanced
techniques for level of detail (LOD) use to incorporating construction geometry in your Content Center
files to easily create shrink-wrapped models, this class gives you advanced tools to manage your
models. If you deal with massive-sized assemblies, create BIM-ready content, or need to control
intellectual property through managing the details you disclose, this class is for you.

Learning Objectives
At the end of this class, you will be able to:

e Use the principals of visual fidelity and visual identity to create a simplification strategy
e Use construction geometry in your simplification process
e Use advanced Level of Detail techniques to enable your simplification strategy

e Incorporate your simplification strategy directly into Inventor Library and Content Center files for
reuse

About the Speaker
Matt is a Senior Consultant with Autodesk Global Services, where he develops custom training and
workflow solutions for Autodesk® customers. Matt worked for several years as both a Product Designer
and Product Architect for Autodesk® Inventor®; and has worked for the last several years helping
customers implement the best possible processes around Autodesk Solutions for Digital Prototyping,
Data Management, and BIM Ready Content. Matt has over 15 years of design experience in CAD,
Mechanical Design, Systems Design, Simulation, Visualization, and Manufacturing.
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Terms Used in this Handout

Term

Definition

Level of Detail: A representation created in Inventor Assemblies were the

LOD purpose is to manage capacity (i.e. memory use) of Large assembly
models.
View Representation: A representation created in Inventor parts or
View Rep Assemblies that manages color, visibility, and even camera angle in the

graphics.

Substitute or Substitute
Part

An Inventor Part file that is created as a “stand-in” for the components
of an assembly. When a Substitute LOD is created and activated, the
child components of the assembly are removed from memory and are
replaced by the associated Substitute without effecting the Bill of
Materials and maintaining (typically) the constraints.
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Tag-It Examples
The following shows step-by-step examples on how to tag files for easy selection.

Standard Files

For “standard” Inventor files (i.e. files that are not iParts or iAssemblies) you can add tag
information to multiple files at once using the Inventor Bill of Materials editor.

1. Create a new Inventor assembly.
2. Add files to be tagged to the assembly, either using the Place Component command or
by selecting in Windows Explorer and drag-and-drop into the Inventor assembly window.

= Type a keyword or phrase g 2
Assemble

@ Pwis - By E_‘
@v Cf 5] @ == iR
< Point | .
Place Create Create Plane Bill of  Shrinkwrap Substitute
M Substitutes ™| |, UCS | Materials

Relationships Pattern | Productivity Work Features User Commands

Component v | Position

x

(—

T | < AssemblyView ~ @
(5 Assembly1

[ Relationships
[%2 Representations -
Elorign =

 Create link in Components Jlork » Work » Designs » TestStation » Components » - | 43 [f Search Companents )

File Edit View Tools Help
Organize + IL Open Burn New folder =2~ 0 @

¢ Favorites — Work library Arrange by Folder =
Compenents

Bl Desktop

4 Libraries
&l Cameron
(] Customer Engagements

|7 Documents
ownloads = YYY- 07X Clip Nut - ot -004.iam -028.7am
Download 2KNV-ZZIPS 207X Clip N 20-XRX TS 20004 20028

e Serews Nuts

I Pictures
B Videos 9 i\\ 2
&) Work -
) Work (C) - I F
1\ Admin 2014

21-091 Caster 21-092 Caster 21-135 Corner 21-135 Comer

J! Content Center Files A

I\ Designs
)l Cheats

ru

X | Lattice Column
| Test Station

|, Components

For Help, press F1 1 Z-VYV-ZZIPS Screws
11 20-07X Clip Nut

1\ 20-XX TSlot Nuts

11 items selected Date modified: 12/1/201311:37 PM Date created: 11/30/201312:55 PM
Size: 1.10 MB

3. Once added, start the Bill of Materialrs command.

Assemnble  Simplify

2% Rebuild All @
%

% Update Mass

"-“; Update

Bill of Styles Editor
%) Defer Update | Materials of% Purge

Styles and Standards
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4. Add the Category iProperty (or another built-in iProperty of your choosing) to the editor
using the Choose Column command.

o ™y
B Bill of Materials [Assembly1] [E=EER
i 5 2y 1) (@ 0 -\ Show Clear | FE | &2

E= Parts Only (Disabled) | o
Part Mumber |Thun'|bnai| |BOM Structure |UnitQT‘F |QTY [Stock MNumber |Descri|:|h'on |RE\" | l;
4
b =y 20028 881 Purchased Each 1 Catedor [\SLAT PLATE FASTENING SET

Customization

Appearance
Author
Authority

Base QTY
iy 22134 U Purchased  Each 1

5. You can now add the values to the property as needed. Use Excel like operations for
copy/paste, filling multiple cells, etc.
rﬂgg Bill of Materials [Assemblyl]

;[ 8L 1l MR o
P X

aiffly  22-12872-PHTM-HRDSET \ Fit Phantom

+||, Show Clear | EEE ﬁ

Model Data | 2= Structured (Disabled) | BE Parts Only (Disabled) |
Part Mumber |Thumbnai| |BDM Structure |Ur1itQ'I"lr |QTY |Shod< Mumber | Category Description

_+J$ 20028 Bf_$_' Purchased Each 1 Hardware - Fastener Set  FLAT PLATE FASTEMING SET

|+ 22-12822-PHTM-HRDSET \ %= Phantom  Each 1

Open

=3 Copy
EF_$' Purchased Each 1 Hardware—f‘|® Pl o OLLAR.
- g
Capitalize

Find

Replace
‘ Bf_$_' Purchased Each 1 Hardware - F, Er

iy 22134

Tagging iParts & iAssemblies
To tag iParts or iAssemblies, it must be added in the Factory and included in the member files.

1. Open the iPart or iAssembly Factory file.
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2. Edit the iPart or iAssembly table

EINLGE [nspect  Manage Tools  Environments  BIM  Get Started  Vault  Autodesk;

@/ E coil @ ‘& &) Chamfer & Thread G,

5 Emb Shell Split ]

Create Box Extrude Revolve % s % rhess Hole  Fillet c g B o

2D Sketch ~ M [ Rib [ Derive [ Draft ) Combine O,
Sketch Primitives Create « Modify «

x

7 | ¢

E&¥ 2X-rYY Universal Fastner.ipt

=5 iﬂ = Repeat Open
Izﬁ"‘ Seri

! Deletz

ﬂ"'Senes :
ﬁ"‘Series i

i [ iMates

- B3 Soid E"“’H
= (3] Edit via Spreadshee

F- T View: Mast

H— El Qrigin Expand Al Children
i (Pt Base (New  Collapse Al Chidren
i (P rresmes= HowTo...

H— m Tab (Join %1 mm)

— = Wark Pointl

— [E]) MeFrrsHeleEuperessed (e Countarbed
— @ M8 Thru Hole (M8, Counterbore @15.000 my
— (&) M& Frreaded-{Suppressed M1 Ful Bept]
— (&) M5 Trreaded-{Suppressed} M8 25 Full B

1.0

3. On the Properties tab, add the Category iProperty (or another built-in iProperty of your
choice) to the iPart/iAssembly table. Fill in the values for each member that you want
them to have.

f iPart Author [

| Parameters | Properties | suppression | Features | iMates | Wiork Features | Threads | Other |
@ 24-YYY Universal Fastner.ipt - Name
E Summary H Cateory

i ie.pz Author [Autodesk, Inc.] Part Number
Category [Hardware - Fastener] a, Description

= Comments
Compary

Pneumatic Cut i b_Lengiab_widt
33.8 mm | 3 mm

33.5mm| 8 mm
31.25 3 mm
30 3 mm
33.8 mm| & mm
33.8 mm| & mm
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Content Center Files

While Content Center files can be easily suppressed using the All Content Center Suppressed

LOD, there may be other times when you want to be more selective. You can tag content
center components in a similar manner.

Note: Editing Content Center families requires the Content Center Editor role if your content
center is based on the Autodesk Data Management Server (ADMS).

You will also need a read/write content center library to copy Content Center families from the
Inventor Out of the Box libraries in order to edit them. This example assumes the need.

1. Start the Content Center Editor (Iog into Vault if necessary)

Assemble  Simplify Design 3D Model  Inspect  Tools

Ty'"e a keyword or phrase

(WELELTM View  Environments  Get Started  Vault  Autodesk 360

%2 Rebuild Al EI:E f .JE B2 Insert Object . ® iMate

lé Update Mass X '-F Update u a.ﬁ Export Objects [#3 Batch Publish
Bill of Parameters | Styles Ed\tor Autodesk Attach Create

'\ Defer Update | Materials 5 Purge ReCap

iAssembly E Edit Factory Scope ~|
Author

Styles and Standards

Point Cloud

Content Center

2. Change the Library View to the library you want to copy the family from.

Content Center Editor...
View Edit Tools Help

QO AT LN EHEE v x| E-E
Library View:  Merged View

Elnventnr ANSI
E--“4 Cable &

= fm Fasteners S Inventor Feature
— - Bolts B Inventor GOST

EI : Huts :@Inventor IS0 -
o il

..... Hex
H-[E Hex - Flanged
' Hex - Slotted

AMSIB18.2.4.2M Chamﬁared Bottom Heawy Hex
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3. Select the families you wish to copy, right click, and select Copy To>{Read/Write Library}
and select the library you want to copy the families to for editing

! Family Properties...

AMSIB18.2.4.2M  Chamfered Bottom ) Heavy Hex Mut - Heavy Hex
Hex Machine Scr... M Family Table... Inch Metric
4 Material Guide...
> A
- AU2013 Level of Detail
' Save Copy As...
Hex FlatMut - Inch  [[En U aaes]  Hex Jam Ml m Hex Mut Metric  Hex Thick Nut - In

Metric Nut - Inch

4. Change the Library View to your Read/Write library
Content Center Editor...
View Edit Tools Help

QO PN AN EHEE|w P & E-([E)

Library View:  ufs AU2013 Level of Detail -

5. Select a family, right click and select Family Table...

M Family Properties...

*ﬂﬁ Material Guide...
Replace Family Temnplate

% File Maming...

% Move To ’
B Copy To *
Jl"ﬁ Save Copy As...

@% Suppress Link

Delete Family
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6. In the Family Table editor, select Add Column
Family Table:Hex Mut - Inu::l"h‘hI L »

a ,h‘- harminal Diameter

Add column g

1/4- 20 0.25
1/4 - 28 0.25
5/16 - 18

RowStatus Design

7. Inthe Column Properties dialog, setup the Category property (or any other built-in

iProperty or your choosing) as shown below. Select OK to add the Column.
- - @

Column Properties
e —

Column Mame: Data Type:

Column Caption: Lnits:

Category

|:| Expression

(@ Expression Column Custom Column

Map To Inventor Property:

Document Summary Information. Cateqary

Geometric Parameter

[ Ok ] [ Cancel
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8. Inthe new Category column, you can edit the values as desired.

Category

Hardware - Fastener

9. Select OK to commit the edits to the Family.

10. If you have already used the content in Assemblies, you can update them to have the
new tags using the Refresh Standard Components command. Simply open an
assembly with the component(s) and run the command. You can also use Task
Scheduler to update multiple assemblies as a batch task

[T = e ————

Assemble  Simplify Design 3D Model Inspect  Tools View  Environments  GetStarted Vault  Autod

2 Rebuild All EEE ‘& %f @"ﬂ‘; Insert Object l |I|+ @ iMate

Export Object:
Bill of  Parameters | Styles Editor Autodesk Attach Create @9 Expo ==

Z[ Update Mass

[;& Defer Update | Materials °f% Purge ReCap ifissembly E Edit Factory Scope =

Update Manage Styles and Standards Point Cloud Author Content Center
S - .

% Update

Creating & Using Searches
You can create and reuse searches for your tags as outlined below.

1. Create an Assembly or open an Assembly with components that are tagged (so you can
test the searches).
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2. Change the selection prlorlty from Select Component Priority to Select Part Priority
T

[}v (4l Material

Assemble -*”""F'“ﬁr" DesigrjS/alT; Component Priority

&7 Cf L. Free Move q |ﬂ5electpartpriority
s

[

GO Free Rotate
Place Create

N ‘ % Select Feature Pricrity
Component v Position ﬁ Select Faces and Edges
@ Select Sketch Features
5 | {:I' Assembly View ~ |‘1§’| Select Annotation Priority

Note: Changing the select priority is important to insure that the Find Components command is
able to select parts that are child components of sub-assemblies.

3. Select the Find Components command from the Tools tab or in the Model Browser.

P ETET R RS [ e - o e 3

Assemble  Simplify  Design 3D Model  Inspect Manage View  Environments  Get Started Vault  Autod

L Cléar )ZE & Customize @@ Macros. E | &

£ VBA Editor
Paste

Ad
Material =~ Appearance % Application Document  Exchange

‘ Options  Settings  App Manager gp Add-Ins Special -

Material and Appearance = Options Clipboard

3

2]

#h

4. In the Find Components dialog, create a new line for the Category iProperty (or your
selected built-in iProperty), set the Condition to includes, and set the Value. Select Add

to List.

Find objects that match these criteria
Look For:

Files of Type: Autodesk Inventor Files (*.i i v]

l Qpen Search... ]

« [m 3 l Save Search... ]

[ Match Case [ Delete Line ] [ Clear Search ]

Define mare criteria
@and  Oor Add to list A

Property: Condition: Value:

Category * |indudes v] Fastener

10
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5. Select Save Search... and give the search a meaningful name. Select OK to save.

(& Find Assembly Componen I 30|

Find objects that match these criteria

Look For:

: Autodesk Inventor Files (*.ipt, *.iam

d
Category: incdudes Fastener [Cﬂmmnents

e

Autodesk Inventor Find: Save Search

Mame for this search:

Find Fasteners

6. You can now select the Find Now button to find those tagged components and select
them.
7. Use Open Search... to select a saved search to reuse.

Creating an Easy Button for Substitutes
This section walks through creating construction surfaces in iParts and Content Center family
parts to make simplification easier.

Note: This model in this section is the 40-Series Profile.ipt part file in the example models zip
file. This is a “custom” iPart, meaning that each placement creates an editable member part.
For the Content Center example, the 40-Series Profile.ipt file was published as Frame
Generator member without the surface first to setup a similar example to follow.

Build the Easy Button: General Setup
1. Open the file you want to add the construction surfaces to.

11
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2. Create a sketch profile that will create the overall shape you want. Make sure it is
parametric so it will adjust as you expect.

3. Create an extruded surface that encompasses the part. The surface will be “uncapped”
at the ends. Just like the sketch, make sure it is parametric so it adjusts and
encompasses the part

) G-
7 e

() Solid output
&) Surface output

3

12
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Using the Boundary Patch command, create caps on the ends of the surface so that it
can be completely “water tight”.

Boundary

&P Thicken/Offs
Iy BoundaryLoop1 y stitch

& Sculpt

Surface ~

[¥] Automatic Edge Chain

¥ 6o

Now use the Stitch command to stitch the surfaces together to create a closed, “water
tight” surface. Be sure to enable the Maintain as Surface option in the Stitch dialog to
make sure only a surface is created, otherwise the stitch will create a solid.

EEEN

“Sculpt™ &), Delete Face

Surface v

() (3
oundary Patch3)

=E
B Boundary Patchd)
(D End of Part

13
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6. When finished create a Part View Rep that turns the construction surface(s) visibility on
and one that turns it off to ease the use of the part afterwards. This can make them
eaS|er to use with the Derive functionality.

[L- View: Substitute Sculpt
[ﬂ Master
5= Default
[v]tz- Substitute Sculpt
A= -

Building the Easy Button: iPart Specific Steps
iPart Member files do not directly support construction surfaces. You cannot include them in the
member row. However you can get them into the member files indirectly using iMates.

1. Once the construction surface creation is finished (see Build the Easy Button: General
Setup), start the iMate command. Create an iMate and make sure it is created on a face
of the Construction Surface. The type of iMate does not matter.

3D Model  Inspect

[ J 4% Rebuild Al I;'L_ : i B Extract iFq

£ Update Mass

- Export Objects Compyg

Parameters | Styles Editoi ake Create gﬁ ¢ ! @" ;
mponents | iPart |$ EditFactmyScnpe|v

Update Parameters 3 Author

Assembly | Motion

Selections

By

Offset: Solution

o ) Coma ][

14
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2. Edit the iPart Table. Ad

0 iPart Author

d the iMate to the table.

—

| Parameters I Properties I Suppression I iFeatures | iMates |Work Features I Threads I Other |

@ 40 Series Profiles.ipt

ER @) iMate: 1:1M0001

sz d113 [0.000 mm]

%= iMate: 1:IMO001 [Compute]
i3z iMate: 1:IM000 1:MatchingName [iMate: 1]
----- %= iMate: 1:IMO00 1:MatchingList [

s

-

Mame

di13

iMate: 1:IM000 1:MatchingName
iMate: 1:IM000 1:MatchingList
iMate: 1:IM000 1: SequenceNumber

i

L4

i

L4

i

L4

i

L4

| Series Size Duty Stock Number
|

1 40 Series 40x40 Heawy 11-040

2 40 Series 40x40 Standard 10-040

3 40 Series 40x40 Standard 10-0408
I 4 40 Series 4040 Light 10-540

5 40 Series 40x40 Light 10-540B

4 | I

l Options... ] [ Verify ]

3. Once added save the iPart Factory. If members have already been placed from the

factory, the members will have an updated pending the next time they are opened.

When you update them the surfaces should be added to the member.

Note: Since iParts do not officially support surfaces, there are times when this method may not
work. There is no guarantee that it will work in future versions of Inventor.

iPart members do not support View Reps from the Factory file, so adding them is not necessary.

Building the Easy Button: Content Center Families
You can add construction geometry to Content Center families by editing the family template.
Instructions for this are outlined below.

Setup Family to Edit

If you are adding construction surfaces to an Out of the Box content center family, be sure to
add it to a Read/Write library as described in Tag-It Examples: Content Center Files above.

“Extract” a Template to edit

1. Create a new assembly file

2. Select Place from Content Center.

15
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3. Select the family you want to add and select OK from the Place from Content Center

4.

dialog. Be sure that Autodrop is turned off.
Place from Content Center

View Tools Help

QO |PEv-eh2a-EE

- Cable & Harness
- fm| Fasteners

; [‘fﬁ] Features

- E| Mald

-7l Other Parts
- Shaft Parts
Sheet Metal
|'I:_ Structural Shapes

Search For:

In the placement dialog, select a member to place and be sure that As Custom is
selected to place the member so it can be edited. Select OK.

o sors o SR 5
Select |Table View | Family InFal
Stock Length
(10 mm - 6000 rmm})
417.2
10-040 (Standard)
10-040E (5tandard)
10-540 (Light)
10-5408 (Light)
(@) As Custom
'.j:. As Standard
ok || cancel [ apoy |

16
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5. Give the file a meaningful name in the Save As dialog and select OK

i ™
s S =
@ Workspace Savein: . Designs - @ ?’ .l g
-7 Autodesk 360
3 Libraries Narne Date modified
[C Content Center Files | Cheats 12/1/2013 11:38 PM
(] Library . Lattice Column 12/1/201311:38 PM
J Test Station 127272013 2:50 PM
4 | 1 3
File name: 40 Series CC Template -
Save as type: [Inverrtor part file ("ipt) ']
Preview Options... [ Save ] [ Cancel ]

6. Place the new file in the assembly, right click, and select OK. You can now open the
“template” file to edit it and add the construction surfaces as outlined in Build the Easy
Button: General Setup.

Note: It is recommended that you create the View Reps described in the Build the Easy Button:
General Setup and set the one that hides the surfaces as the active View Rep.

Update Content Center File Template

Once the template created above has been edited, use the following steps to update the
template in the Content Center family in Content Center.

1. Start the Content Center Editor (Log into Vault if necessary)

 ee—— T = —
[l e e e el M terial by =

Assemble  Simplify  Design 3D Model

*% Rebuild All & f y’.’ B Insert Obj
EE x 7 !‘Z. Update )

'%lé Update Mass . )
Bill of  Parameters | Styles Editor
'eﬁ Defer Update | Materials

IGE BTG Manage RIS

of% Purge

Styles and Standards

Content Center

17
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2. Switch the Library View to the Read/Write library that contains the family to update.

Select that family
Content Center Editor...

View Edit Tools Help

QO |PON v-RLHAXNEEE|» ¥ 4 E-[EE

| EI|'I:_ Structural Shapes
ﬂ:. Angles
m Other
p Search results

42 History

Library View:  wfAU2013 Level of Detail -

||l G-fmm Fasteners

Search For: - r

3,6

40 Series Profies

3. Right click on the family and select Replace Family Template

40 Series Profil

E Family Properties...
£ Family Table...

@g Material Guide...

Replace Family Template

% File Maming...

% Maove To

B Copy To
ﬁ Save Copy As...

Delete Family

18
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4. Select the modified template file in the Open dialog and select OK

P ™
£ Open g
% #| . » Libraries » Work » Designs » - H Search Designs pe

Organize * Mew folder ==+ [ '@'
: I
v d s -
ﬁ “Ir E:S Work ||braw Arrange by:  Folder *
@) Yyor Designs
L Work (C)
i Admin 2014 g Neme Dateme
.. Content Center Files E .. Cheats 12717201
.. Designs . Lattice Column 12717201
.. iFeatures . OldVersions 12/2/201
.. Library . Test Station 12/2/201
A Matt Bussey |@ 40 Series CC Templateipt 12/2/201
| AppData
7 Contacts
m Desktop - 4| m | p
File name: 40 Series CC Template.ipt - lInventor Files (“.ipt) "']

| Open |v] | Cancel |

5. Select OK from the Publish Success dialog. The family should now be updated. Be
sure to test it thoroughly to ensure it updates properly. The surfaces should now be
available to use.

Note: If you add construction surfaces to Frame Generator families or other families that
typically create custom members, the new surfaces will only be available in newly created
components from the family, not in ones that were created before the update.

Using the Construction Surfaces in a Substitute

Note: this example uses the M178-2000.iam assembly found in the example files.

Once you have created the construction surfaces in your library and Content Center parts, you
can apply them when creating Substitute Levels of Detail in an assembly.

19
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1. Open an assembly with components containing the components with Construction
Surfaces, or create one with components that have construction surfaces.
[, 0 e | [

[T Simplify  Design 3D Model Inspect Tools Manage View Environments GetStarted  Vault  Autc

g C? g.;, Free Move ﬂ“ﬂ EF & Show T Assemble | 33 Pattern @ @ JA Ais ~ I

Free Rotate @ Mirrar Point -
Place from . Creste| © Joint Constrain ElE Update . Plane Q
Content Center o Hide All BH Copy | Substitutes T e ucs
Component + Position Relationships Pattern | Productivity Work Features

x

T | p Assembly View ~ g

4 1M178-2000 - Handout.iam B
[ Relationships
- [§z Representations

T View: Default
=" Position
=+ Ho Level of Detail : Master

[¥]He Master

Be Al Components Suppressed
o Al Parts Suppressed

Ho All Content Center Suppressed
B3~ (] origin

B GEM178-2001: 1

B GEM178-2001:2

G- E:: Component Pattern 1:1

B &5 Component Pattern 2:1

- [y M178-2000-Base_Phantom:1
- [y M178-2000-Base_Phantom:2
B &2 Component Pattern 3:1
=
B
B
B
B
=
G

m

- P 24-505-6F:1
- g 24-506-6F:2

- g 24-506-6F:3 -
- g 24-506-6F:4

#- 22 Component Pattern 4: 1

#- () M178-2005: 1

#- g 24-230-6:1 2

E[Ba[* [ M178-5000iam ] Test Station - A-iam ] Test Station Roo..iam_] 1178-2000 - H..iam |

For Help, press F1 77 147

2. Create a View Rep that makes the construction surfaces you want to use visible and
give in a meaningful name, such as “Substitute Sculpt”.

E Relationships
= Eﬂ Representations

= View: Substitute Sculpt

[ﬂ] Master

T5- Default

Pl ubstitute Sculpt
e _

3 11782000 - Handout.iam f e
R

20
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(Optional) Activate the All Content Center Suppressed LOD to remove all the content
center standard parts from the assembly.
M178-2000 - Handout.iam (All Content Ce =
D Relationships b
Representations
1= View: Substitute Sculpt

= Position
= B. Level of Detail : All Content Center Suppi

E‘. Master

B. All Compaonents Suppressed

E‘. All Parts Suppressed

[vlbe
- D Origin

F- GEM178-2001:1

- GEM178-2001:2

B e e
(Optional) Create a new Standard Level of Detail by right clicking on the Level of Detail
browser node. Name it No Hardware. Use the methods in Tag-It Examples to find and

suppress any hardware you do not want to carry over into the substitute. Once done
save the file.
M178-2000 - Handout.iam (All Content Cent:
[ relationships
Representations
5w View: Substitute Sculpt
= Position
= B'Ei’ Repeat Save As pres:
Mast

Bi Al Mew iievel of Detail
Mew Substitute :k
He All Pz

IEEb A Expand All Children

m

M178-2000 - Handout.iam (No Hardware)
[ relationships
Representations

4 +] "Tu - T .
- ID_—I Origin Collapze All Children + .L_- "."IE'.Ii-.- Substitute Sculpt
- GEM178-2001:;  HowTo... Position
=+ Hg Level of Detail : Mo Hardware

[+ M175-2001:2
ﬁ B. Master

B. All Components Suppressed
B. All Parts Suppressed

Eb All Content Center Suppressed
[¥lde

m Origin

GE M178-2001: 1

GEM178-2001:2

21



It’s All in the (Level of) Details: Simplification Strategies for Autodesk® Inventor®

5. With the No Hardware or another Standard Level of Detail active, and the Substitute
Sculpt View Representation active (to make sure the construction surfaces are visible,

right click on the Level of Detail browser node and create a New Substitute > Derive
Assembly.

(# M178-2000 - Handout.iam (No Hardware)
D Relationships
EH Representations
-[_T- View: Substitute Sculpt
= position
= B'ME Repeat Save As
Eb Mast
Eb All Co Mew Leuel_ufDemi _
=TT —
Pl oo g
Dlogn  Colese Alchidren Select Part File
& ] origin How To...
- GHM178-2001:1
- SEM178-2001:2

6. Inthe New Derived Substitute Part dialog, give the new substitute part a meaningful
name and location and select OK.

i i’
New Derived Substitute Part =
Mew Componient Mame Template
M178-2000 - Handout_Sculpt |Standard.ipt -
Mew File Location
C:\Waork\Designs\Test Station\Components

| ok || cancel |
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7. Inthe Derive Assembly dialog, make sure the Derive Style is set to Solid on the Bodies
tab. On the Representations tab make sure the View Representation is set to the one
that make the construction surfaces visible, and that the Level of Detail is set to the one
you wish (like No Hardware). On the Options tab turn on Hole patching and any other
“Shrinkwrap” options you wish. Select OK.

r Derived Assembly ‘ ‘ g‘

Bodies |Oﬁ1er I Representation |O|:|ﬁons|

Derive style:

. | | (| | [ o I s |
AT Single solid body merging out seams between planar faces
%Cﬁ M178-2000 - Handout.iam <No Hardware = - | ||

< - . r
B (e asemy T LN =

T Design View: @
[Subsh’mte Sculpt

g 20-075:13

1
[ ™
Derived Assembly - ‘ u

= Positional: |Bodies IOﬁﬂer IRepresemaﬁon| Options |

[Masber Simplification

7] remove geometry by visibility
Ho Level of Detail: (@ Whole parts only
Parts and faces

[No Hardware

Visibility: 0 | %

Ignore surface features for visibility detection

7| remove parts by size

Size ratio: 1 r| %

Hole patching

() None
@ Al
() Range (Perimeter)

Min 1lin b Max 999999 in s

Scale factor [~ Mirror assembly

1,000 ul + XY Plane

Reduced Memory Mode

[ create independent bodies on failed Boolean

[ OK ] [ Cancel
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8. Save the assembly once the substitute is created and active. Then right click on the

Substitute part and select Edit.

x

T | i Assembly View ~ ¢

[ relationships
[Eg| Representations

5~ View: Substitute Sculpt
= Pasition

£ O Level of Detail : Sculpt
E‘. Master
E‘. All Components Suppressed
He All Parts Suppressed
He All Content Center Suppressed

M178-2000 - Handout.iam (Sculpt)

He Mo Hardware
[¥] & Sculpt E REpentagve
B ] origin
[+ @ M178-2000 - Handout Sculpt: w
Vault >
[ Copy ctrl+C

9. Start the Sculpt command-. I-n“th(_a browser, multi-select the surfaces derived from the
assembly, then select OK in the Sculpt dialog.

2D Sketch ™
Sketch

IEI Solid

- [ M178-2000 - Handout_Sculpt: 1
2 Solid Bodies(1)

& oK [ = %Surﬁoe Bodies(8)

— f_'- View:
F- £ origin
B - 1M178-2000 - Handout.iam
L (D End of Part
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10. Save the file, return to the assembly and save the assembly.
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“Cheating” Examples
This section shows some techniques to keep in mind that allow you to simplify models in
different ways.

Appearances

Designers of video games and special effects have used texture mapping to create realistic
visuals for a long time. You can use appearances in a similar manner to create components
that are realistic but simple. For example: Fencing, perforated flooring for mezzanines, etc.
Inventor comes with appearances that already have cutouts, a bitmap that sets transparent and
opague areas on a surface where the appearance is applied. For example, the Fence Fabric in
the Inventor Material Library can be used to do simple chain link fences.

e e - =]
Fence Fabric
P Information
¥ Generic
Color |RGE 206 217 207 =
o RIS
CIRKRHKKAKKKK
screen_z&.bmp
Image Fade 100
Glossiness 50 -
Highlights = Mon-Metallic v
» | | Reflectivity
* | Transparency
¥ | Cutouts
HEROOOOOOOOOOO
SXXRRRHKRRKK
Screen_E&_cutuut.bmp
P |+ Self Hlumination
* | | Bump
b v Tint
Q- oK Cancel Apply
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If you wish to create your own patterns, you can do so by creating bitmaps to use as a texture
and a cutout (one bitmap each). Be sure to create them the same size (i.e. make both 49x49
pixels, for example) and layout the patterns similarly. For the Cutout bitmap, it should be only
Black and White, where the Black pixels are the transparent areas and the white pixels are the
opaque areas. Example textures and bitmaps can be found in
“C:\Users\Public\Documents\Autodesk\Inventor 2014\Textures\surfaces”.

Note: To get a realistic mass, you can edit the iProperties of the part or assembly and input a
density or mass directly. This may not always give you want you want in terms of Center of
Gravity so be aware of this.

Appearances with transparency do not translate into drawing views with “hidden lines”. They
will only look “correct” in rendered drawing views.

Make an Assembly from a Library Part

Making a purchased item as a single part file is quite common, and there is nothing wrong with
that approach. However it does not always lend itself to easily creating simplifications/levels of
detail.
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In this example a clamp is modeled as a single part. However you would like to modify it and
make an assembly that can have LOD’s that will work with other library and reusable
components. How hard it is to remodel will depend on how it was modeled to begin with, but
the first approach to take before remodeling from scratch is to make the part multi-body. The
plan is to convert it to a multi-body part, derive it into an assembly with a part derived from each
body, then setup LOD’s in the assembly. The LOD’s created for this example model are
outlined in the next section: Creating Reusable LOD’s.

Making the Example Part a Multi-Body Part

Note: the example file Clamp as Single-Body.ipt shows the model in its single body state. The
example file “Clamp as Multi-Body.ipt”

Usually you will not have a model as clean as the example model, but this one is setup to show
you some of the issues could run into trying to convert a single body part into a multi-body part.

Typically you will want to try to reorganize features into groups that represent the “components”
you want to have in the new assembly. In the example part this is already done and the
features have been named to help match them. In this example the “components” will be:

e Upper Clamp Top e Lower Clamp Top e Bolts

e Upper Clamp e Lower Clamp
Bottom Bottom
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Note that the “hardware” does not need to be separated into discrete components. Since they
are not purchased separately but as part of the clamp, we only need to separate them enough
to suppress them as groups.

Note: Sometimes it is easier to move the End-of-Part marker up to the first feature and move it
own feature by feature during this process. The model is setup so you do not have to do this,
but consider it if trying to duplicate this process on your own models.

The process for converting the example model is outlined below:

1. Open the Clamp as Single-Body.ipt file

(T Il Type a keyword or phrase
BT Inspect  Manage  View Tools Environments BIM _ GetStated Vault _Autodesk 350
@ G gl = Pt B ol @ @) Chamfer = Thread B, Move Face @ A- & e 3 B # 5}
(7] o . 5 3] oot
@ sweep Fmboss | =" @ shel  G@Spl G CopyObject | ) v.? E R ; 2 g Convertto
i

5 Rib 3 Derive [ Dreft  (F) Combine . Move Bodies 1 Sheet Metal
Create ~ Modify = Work Festures | Patter | Su Hemess | Convert
> = b

W

ST 8 Sign In >

Create Box | Extrude Revolve
2D Sketch”

Sketch

Primitives

| &

[T Clamp as Single-Body Part.ipt -
- (35 solid Bodies(1)
[ solid1
1 Tm View: Master
7 ] origin

+- [Tt UpperClampTop1 (New Solid x 3.75in)

£ [ Wark Plane1

{— [ work Plane2

- [t UpperClampTop2 (Join x 0,875 in)

t— [ work Plane3

#i- (&) UnperClampTop3 (5/16, ©0.344in Thraugh /
(— (P upperClampTop4 (0.875 n / 2ul)

- [ UpperClampTops

- [ UpperClamaTops

(— [dwork axis1

- g UpperClampBottom 1 (x 2ul x 360 deg)

+~ (1 UnperClampBoltRecess 1 (Cut x 0,125 1n)

- [l UpperClampBoltRecess2
- [ UpperClampBoltRecess3
+- [t UpperClampBottom2 (Join x 3.75 in)
£ [ Wark Plane4

#1- [t UpperClampBottom3 (Join x 0.875n)

1~ figf] UpperClampBottoms (5/16, B0.344 in Throu(
— [ UpperClampBottoms (0,575 in / 2 ul)
Isketch10
t— [FHwork Planes

+- [t UpperClampBottoms (Join x 2.125in) v
- [ UpperClampgottom7

- [} UpperClampgottome .i‘
I (P upperClampBottoms (0.875 in / 2 i) i z X

[ | ’

For Help, press F1
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2. The first body is the Upper Clamp Top, which is created by the first few features. Where

the next body is going to begin at the UpperClampBottom1 pattern feature.
(1) Clamp as Single-Body Part.ipt

3 solid Bodies(1)

rf;fr- View: Master

E Origin

ﬂT UpperClampTopl (Mew Solid x 3.75in)

Wark Plane 1

Work Plane2

ﬂT UpperClampTop2 (Join x 0.875 in)

Work Plane3

UpperClampTop3 (5/16, @0.344 in Through ¢
@ UpperClampTop4 (0.875in / 2 ul)

[l UpperClampTaps

DH UpperClampTops

Work Axis1

Jlf UpperClampBottom1 {x 2 ul x 360 deq) I
|" UpperClampBoltRecess1 (Cut x 0.125in)

Dli UpperClampBoltRecess2

[l UpperClampBaltRecess3

3. Select the UpperClampBottom1 pattern feature and edit the feature. In the dialog select
the Create new bodies option and select OK. This will create a new Solid which can be
found in the Solid Bodies folder in the model browser.

==

k| solid e
@ Include Work/Surface Features
Rotation Axis

Flacement

9:8 2ul P % 3a0deg 3 Dggﬁ

Chat}

[ Ok ] [ Cancel ]

”
Circular Pattern : UpperClampBottoml

Creat

When an error dialog comes up after any of these steps, Accept the error. These errors will be
fixed as you move though the steps of the model.

E
Autodesk Inventor Professional - Edit Circular Pattern Feature

=l {TIEdit dreular pattern failed i‘
_;}-@Ciamp as Single-Body Fart.ipt: Errors ocourred during update
_ﬂ-@UpperdampBolﬂlecess 1: Problems occurred while building this Extrusion

P The feature as spedfied did not change the number of faces (and may
+ ¢ (Dot have affected the part). Accept the feature that resulted, or use ﬂ

Fdit Clath nr Fdit Fazhira tn rhanna tha foshira dafinitinn

) Bt || cancel || Accept |
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4. Rename the new solid that was create Solid2.
(L} Clamp as Single-Body Part Test.ipt

=~ 55 Solid Bodies(2)
T

B olid 17
Lo View: Iy

[ origin

L,C' Clamp as Single-Body Part Test.ipt
= 55 Solid Bodies(2)

5. The next feature, the UpperClampBoltRecessl extruded cut, has an issue because it
now lies inside of a new Body. You will have to now have it target the new body that
was created. Edit UpperClampBoltRecessl, select the Solids button in the dialog, and
using the CTRL key unselect the Solid1 body in the browser and select the Solid2 body
so only it is selected, then select OK.

| X

?

ki | A Extrude : UpperClampBoltRecess1 o u
L,C' Clamp as Single-Body Part.ipt M'r'
=+ (35 5olid Badies(2) are

() solid1 K7 oo Extents

rofile
g Soiid2) oo l [Dismnce v]
e View: Master — —

F origin 34\!’ Solids 0.125in b

EHT UpperClampTopl {(Mew Solid x 3.75in) [ ]

'L"I.n'nrk Plane1 Output & | '[2] | b“i | m ” [-25 |

Wark Plane2 @ ﬁ’*

EHT UpperClampTop2 {Join x 0.875in) — Match shape

Wark Plane3

UpperClampTop3 (5/16, @0.344 in Thro I
@ UpperClampTop4 (0.875in f 2 ul)
DH UpperClampTop5
DH IUpperClampTops

&’ DK “ Cancel
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6. Next fix the UpperClampBoltRecess2 mirror feature by editing it, selecting Body in the
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dialog, and selecting the Solid2 body in the browser. Select OK to commit. Repeat this
process for the UpperClampBoltRecess3 feature.

7. Next we will need to change several features for the Upper Clamp Bottom we want to
create. Starting with the UpperClampBottom2 Extrude feature all the way to the
UpperClampBottom11 mirror feature, edit each feature in the tree except sketch and

=
7 | 44
- . rd by
L’D Clamp as Single-Body Part.ipt Mirror : UpperClampBoltRecess2 ﬁ
- 5 5oiid Bodies(2)

- @T UpperClampTop1 (Mew Solid x 3.75 in)
+- [EH Work Plane1
— [CH Work Plane2
- @T UpperClampTop2 (Join x 0.875 in)

—
- UpperClampTop3 (5/16, @0, 344 in Thrd)|
— @ UpperClampTop4 (0.875in [ 2 ul)

o hla, - _—

Solid1

gm Features
[ e View: Master )

B B origin @ Mirror Plane
B

&

Solid

[ OK ” Canicel ]

work features and change them from joining Solid1 to joining Solid2.
L,D Clamp as Single-Body Part.ipt

o B B B

£

E
[
[
E
[
[

[l

]_
]_
[+H [FH UpperClampBottom&
]_
]_

&+ 5 solid Bodies(2)

(] solid1
[ solid2
H— 'E;f- View: Master
7 [ Origin
H— EUT UpperClampTop1 (Mew Solid x 3.75 in)
t— [CH Work Plane1

— 1 TWark cs
H— @ UpperClampBottom1 (x 2 ul x 360 deg)

= Em UpperClampBoltRecess1 {Cut x 0,125 in)

L [ sketchs
7 [l UpperClampBoltRecess2
H— [FH UpperClampBoltRecess3

[P plane2 gl s ’ '

Il UpperClampBottom2 (Join x 3,75 in)

H[EH Wark Plane4

H |:m UpperClampBottom3 (Jain x 0.875 in)

H UpperClampBottom4 {5/16, @0.344 in Through All Depth)
— @ UpperClampBottom5 (0.875in / 2 ul)

21 sketch10

Work Plane5

Eﬂ'[ UpperClampBottomi (Jain x 2,125in)

[FH UpperClampBottom7

@ UpperClampBottom? (0,875 in / 2 ul)
Dli UpperClampBottom 10

[Fﬁ UpperClampBottom11
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8. Sometimes when creating multiple bodies from a single body such as this, one of the
“casualties” will be sketch coordinates and projected geometry in sketches. This
happens because the faces and edges that these are based on are suddenly not part of
the original “body” that the sketch was looking at. This is the case with Sketch11, which
is used to create the UpperClampBoltRecess4 feature which can be seen by right
clicking on Sketch11 and selecting Recover.

— [ UpperClampBottom3 (0.875 in / 2 ul)
[+ DH UpperClampBottom 10
- DH UpperClampBottom11

L @ 2| sketch11
— 21 sketch12
G- [P Bolt1 (Join x 2in)
G- [P Bolt2 (Join x 0.25 in)
- [ Bolt3

== @ @]' UpperClampBoltRecess4 (Cut x 0.125in)

Examine

- [g]) UpperClampBottom4 (5/16, ©0.344 in Through All Depth) | _J” \\
— [} UpperClampBottoms (0.875 in / 2 ul) -
| Cisketchio Sketch Doctor [
— [T work Planes

F- 5Upperclampﬂotbom6 (Join x 2,125 in) Select a problem to recover:

B+ [|f] UpperClampBottom? EHZ] Sketch11

5 [l upperClampBottoms select R O)

Diagnose Sketch ]

=x
|

Cancel

9. To fix the sketch coordinates, do the following steps:
a. Right click on Sketch11 and select Edit Coordinate System

ﬂ'} EET pperClampBoltRecess4 (Cut x 0, 125in)
L il
@ S"Ig 47 Repeat Undo

[l washer3

|| Sketch12
(Pt Bolt1 (3oin x 2in) ' Copy cuie
(Tt Bolt2 (Jain x 0,25 1] Edit Sketch
Dli Balt3 Redefine
Dﬁ Bolt4 Share Sketch
@ 7 sketch1s s
@[] Bolts (3oin x 2 ;ﬁ;m <
@[ Bolts (Join x 0 re—— ﬁ%
(P washert (Qoinxc =
D|i Washer2 LETELE
Export Sketch As...

@T Washer4 (Join x ¢ ¥ Visibility
T wn ta F1oie .o no~e w® Dimension Visibility
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b. Select the “Origin” of the coordinate widget in the graphics

4 ./

c. Select the exact same point again on the part geometry. It is important to place
the origin back at the same point, otherwise sketch geometry can move in space.
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10. Now it is time to separate out the bolts into their own body. Edit the Boltl extrude
feature and change it from a Join to a New Solid, then select OK. Rename the solid

It’s All in the (Level of) Details: Simplification Strategies for Autodesk® Inventor®

d. Right Click and select OK to finish the coordinate system edit

created to be Solid3.

(7 Clamp as Single-Body Part.ipt

[55 solid Bodies(3)

Dl‘ UpperClampBottom7
D“ UpperClampBottoma
B UpperClampBottom3 (0.
D“ UpperClampBottom 10
[Pl‘ UpperClampBottom11
EIT UpperClampBaoltRecess4
L 2] sketch11

— 12l sketch12

7 [T Bolt1 (Join x 2 in)
i [T Bolt2 (Join % 0.25 in)
i [ Bolt3

i [ Bolt4

— (D 2 sketch 15

i (D [P Bolts (Join x 2.75in)
i (@D [ Bolts (Join x 0,25 in)

i (T washer1 (Join x 0.0625 A

DT UpperClampBottoms (Joif™

Profile

Solids

Output

allo)

MNew solid

[ IMatch shape

&’

ok || cancel |

|
A
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11. Now edit the Bolt2 thru Bolt6 features and change them so they are part of Solid3
instead of Solidl, just like in steps 4 through 6. Sketchl15 will have the same problem as
Sketchl1, so repeat that process of editing the Coordinate System.

For Sketchis, the
Origin Point is here

12. Repeat the process for the Washer features by changing the Washerl extrude feature to
create a New solid and rename the new Solid4, then edit Washer2 thru Washer4 to join
Solid4. Repeat the process for the Nut features changing Nutl to create a New Solid,
rename the solid to Solid5 and edit Nut2 thru Nut4 to join Solid5.

(P! washer 1 (New Solid x 0.0825 in)
[l washer2

[ washer3

[Pf washer4 (Join x 0.0625in)

(P! Mutt (New Solid x 0.25 in)

[l nut2

[/ hut3

[Pf Mut4 (3oin x 0.25in)
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13. Next edit Circular Pattern7 and change it from a Join to Create new bodies and select
OK. This will create Solid6, which creates the Lower Clamp Top as it is mirroring Solid1l
only (which is Upper Clamp Top). (Optional) Change the name of Circular Pattern7 to
LowerClampTopl if desired. Rename the Solid to be Solid6.

Circular Pattern : Circular Pattern? E

&5
@ Indude Work/Surface Features [ Create new bodies }

Rotation Axis

Placement

g 2ul b r 380 deg Dg

Chat}

Ok ][ Cancel ]

14. To create the Lower Clamp Bottom component, create a new Circular Pattern. Change
the pattern to Pattern a Solid, set to create new bodies, select Solid2 as the body to
pattern, the Z Axis as the Rotation Axis, and the number of occurrences to 2, then select
OK. Rename the solid created to be Solid7.

r_,D Clamp as Single-Body Part.ipt ;I.I

= 55 solid Bodies(s)
E‘ & Circular Pattern . ﬁ

P

Solid
Indude Wark/Surface Features

Rotation Axis

< %0dea ¢ [1¥4

G- o= View: Master
= [ Crigin

— [EH ¥Z Plane
— [CH ¥Z Plane
— [CH XY Plane
— [ ]x axis
— [ ]y axis

— % Center Point

| e |
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15. The Bolts, Washers, and Nuts also need to add a circular pattern to finish the model.

16.
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For the Bolts, create a new Circular Pattern, change the pattern to Pattern a Solid, select

Solid3, select Z Axis as the Rotation Axis and set the occurrences to 2. Keep the

pattern as a Join so the pattern will be part of Solid3, then select OK. This will not create

a new solid, which is what is desired.
L,C' Clamp as Single-Body Part.ipt

=+ 5 solid Bodies(7)

- [ solid1

H— Solid2

sl foid]

S
=+

- [l solids

- [l solids

- [ solid7
rE_Tr- View: Master
[ crigin

— [CH¥Z Plane
— [CH%Z Plane
— [CH XY Plane
— [ ]x mis

[
=
E
S 1
[
[
E

— Ly A
—JZIzAx:-I

— 2" Center Point

s

i

-
Circular P

N 5

Solid

Indude Work/Surface Features
@ Rotation Axis

F | 360deg P Dg

ElE

o=

| ok

] [ Cancel ]

Repeat step 14 for both Washers and Nuts, selecting Solid4 for the Washers and Solid5

for the Nuts. This will complete the edits to the model, leaving seven bodies that align

with the components desired for creating LOD’s. Save the part.

LD Clamp as Single-Body Part.ipt

= 5 5olid Bodies(7)

[ ) solid1
[ solid2
[ ) Solid3
[ ) Solid4
[ ) solids
[ ) solids
[ ) soiid7

17. Rename the bodies as follows:

a. Solidl -> Upper Clamp Top

Solid6 -> Lower Clamp Top

b. Solid2 -> Upper Clamp Bottom
c. Solid3 -> Bolts

d. Solid4 -> Washers

e. Solid5 -> Nuts

f.

g.

Solid7 -> Lower Clamp Bottom
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Note: there are 3 Circular patterns in the example model below the End of Part markers that are
the patterns created in steps 14 and 15.

Creating the Clamp Assembly
Creating the Clamp Assembly is easy once the Clamp is a multi-body patrt.

Note: this example uses the Clamp as Multi-Body Part.ipt example file. ‘

1. Open the Clamp as Multi-Body Part.ipt example file.

EIQYLLEN Inspect  Manage View Tools  Environments  BIM  GetStarted  Vault A 60 o -
ILI/ g g‘[ @ G Loft £ Coil G @ Chamfer g Thread 5,{, Move Face @ ’D = zj P LL__| @ \ﬂ & g}
. o3 . . =Y o o
Create Box Extrude Revolve % Sweep Q Embess Hele Fillet shel g st i) Copy Object Plane ¢ @ l:{l %E ; /E? [ﬁ]

2D Sketch ™ M @, Rib [Z Derive @ Draft g Combine a,{. Move Bodies v k ﬁ
Sketch Primitives Create « Meodify + Work Features Harness

= = @ 32

N7

Convert to
Sheet Metal

Convert

7 | dh
¢ Clamp as Multi-Body Part.ipt -
G Solid Bodies(7)

G Upper Clamp Top
G Upper Clamp Bottom

=X I @)

G Lower Clamp Top

G Lower Clamp Bottom

-t_T- View: Master

D Origin

m UpperClampTopl (New Solid x 3.75in)
Work Plane1

Work Plane2

m UpperClampTop2 (Join x 0.875 in)
Work Plane3 L4
UpperClampTop3 (5/16, ©0. 344 in Through All Depth)

(9 UpperclampTop4 (0.875n / 2 ul)

[ UpperclampTops

Dl' UpperClampTops

[ work Asis1

@ UpperClampBottom1 {x 2 ul x 350 deg)

m UpperClampBoltRecess1 (Cut x 0.125in)

D“ UpperClampBoltRecess?

Dl' UpperClampBoltRecess3

m UpperClampBottom2 {Join x 3.75 in)

Work Plane4 Y

[Pt UpperclampBottoms (Join x 0.875 in)

UpperClampBottom4 {5/16, @0, 344 in Through All Depth)

(9 UpperclampBottoms (0.875n / 2 ul)

21 sketch10 -

m

B &

I For Help, press F1 1 1

2. Onthe Manage tab, select Make Components from the Layout group.

* & Signln

%% Rebuild All
'“:j___é Update Mass

Parameters | Styles Ei

-

Parameters le

Components
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3.
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In the Make Components: Selection dialog, select the bodies in the browser. Change
the Target assembly name to Clamp as Multi-Body Assembly.iam. (Optional) choose a
Target assembly location other than the default. Select Next>>

b3

Model ~
T | ¢

¢ Clamp as Multi-Body Part.ipt
B % Solid Bodies(7)

[ Lioper Clamp Top)
]
(ko]

g ashers|

(o T

O
@
[+ -r_T- View: Master
B ] Origin
b
£

H— m UpperClampTop1 (Mew Solid x 3.75in)
H- [CH Work Plane 1

— [EH Work Plane2

[+ EHT UpperClampTop2 (Join x 0.875 in)

— [EH Work Plane3

[ (@] UpperClampTop3 (5/16, ©0.344 in Thr
— [ UpperClampTop4 (0.8751n / 2ul)

B [l UpperClampTops

[+ Dl' UpperClampTopé

[ Remove from selection ]

Upper Clamp Top
Lower Clamp Bottom

Insert companents in target assembly

Target assembly name

Template

i

Muts
Washers
Bolts

Lower Clamp Top

Upper Clamp Bottom

[Smndard. iam

Clamp as Multi-Body Assembly.iam

Target assembly location

C:\Work'\Designs

Default BOM structure

’%E Mormal

I MNext>= |[ Cancel

In the Make Components: Bodies dialog, give the components meaningful names and
locations as desired, then select OK. This will now create the library “Assembly” that

can have LOD’s in it for reuse.

P — — B

]

5

Selected Bodies

Component Mame

Template

BOM Structure

File Location

~[Upper Clamp Top

Upper Clamp Top_L1...

Standard.ipt

%@lm‘nal

[Source Path]

-1 Upper Clamp Bottom

Upper Clamp Botto...

Standard.ipt

%E\Iormal

[Source Path]

| Bolts

Bolts_1.ipt

Standard.ipt

%E‘dm‘nal

[Source Path]

- Washers

Washers_1.ipt

Standard.ipt

%g\lomal

[Source Path]

-{ Nuts

MNuts_1l.ipt

Standard.ipt

%E\Iormal

[Source Path]

- Lower Clamp Top

Lower Clamp Top_1...

Standard.ipt

%E\Iormal

[Source Path]

| Lower Clamp Bottom

Lower Clamp Botto...

Standard.ipt

%E‘dm‘nal

[Source Path]

Derive Options
Scale factor

1.0000

|:| Mirror part
XY Plane

[ Incdude Parameters. ..

[ << Return to selection

OK H Cancel ]l Apply
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Make your own Substitute Part
Sometimes the shrinkwrap and derive functions will not give you exactly what you want in terms

of simplified geometry. In these cases, you have the option to create your own part from
scratch and use it as a substitute part, or create a Shrinkwrap or Derived Assembly substitute

and modify it.

Note: this example is uses the Tower Peak Assy.iam example file. The finished substitute part
that is created/modified is the Tower Peak Assy Envelope.ipt file, which is associated with the

Envelope LOD in the assembly.

In this example, an “envelope” for the Tower Peak of an electrical substation structure is
desired. However, creating the desired geometry using the derived assembly Envelop option

only gives overall bounding boxes and not a “clean” envelope.
=)

g boxes and not a “clean’

Bodies ‘Oiher IRepresemaﬁon I Oph’ons|

@@e¢
Status: .»'E]

[£ 710 JTower Peak Assy.iam <No Hardware > -
w5

Tower Peak Frame: 1
@ Bolted Connection-Phntm-04:1

¥ (E) Bolted Connection-Phntm-04:2

Derive style:

i

f5(@ Bolted Connection-Phnim-04:4
@ Bolted Connection-Phnim-05: 1
%@ Bolted Connection-Phntm-05:2
%@ Bolted Connection-Phntm-05:3
5@ Bolted Connection-Phnitm-05:4
5@ Bolted Connection-Phnitm-04:5
f5(@ Bolted Connection-Phnim-04:6
%@ Bolted Connection-Phntm-05:5
%@ Bolted Connection-Phntm-05:6
%@ Bolted Connection-Phntm-05:7
5@ Bolted Connection-Phnitm-05:8
%@ Bolted Connection-Phntm-04:3
@ Bolted Connection-Phntm-04: 10
%@ Bolted Connection-Phntm-05:9
%@ Bolted Connection-Phntm-05: 10
f@ Bolted Connection-Phntm-05: 11 il

][ Cancel ]

To create an envelope that is more of a shape that follows the “silhouette” of the tower peak,

one is created manually.

1. Open the Tower Peak Assy.iam file.
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2. Activate the No Hardware LOD that is already setup to remove all Content Center and

other hardware from the model.
= He Level of Detail : No Hardware

Eb Master

He Al Components Suppressed
Eb All Parts Suppressed
E. All Content Center Suppressed

[¥]bg Mo Hardware

Right click on the Level of Detail node and select New Substitute > Shrinkwrap

él— ®M| =vel of Detail : Mo Ha E Repeat Save ‘
Mew Level of Detail

— E. Master
. MewsSubstitute b Derive Assembly

— He All Components Su

— He All Parts Suppresse -
E Children !
— E. All Content Center c =5 al - %

—EE‘. Mo Hardware - i

- ﬁL- Klimirem amem | e

— %Nn Holes How To...

|

4. Give the Substitute Part a meaningful name and select OK to continue

Mew Component Mame

Template

Tower Peak Assy_Manual Envelope|

Mew File Location

C:\Work'\Designs\Cheats

[Smndard.ipt

v]

Ok

] [ Cancel

)
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In the Assembly Shrinkwrap Options dialog, change the Style to Solid of some type (like

Single Solid body with no seams.) Turn on Hole Patching to patch all holes and select
OK to create the substitute. Once created save the assembly and rename the LOD to

something meaningful such as Manual Envelop.
-

Assembly Shrinkwrap Options k ﬂ
Style

Gpe @

Simplification

[T remove geometry by visibility
(@ Whole parts only
Parts and faces
Visibility: 0 P Yo
Ionore surface features for visibility detection

[T remove parts by size

Size ratio: 1 b Yo
Hole patching
() None
@ Al
() Range (Perimeter)
Min 1in L Max 999999 in k

Incude other objects

Wark Geometry

H5 Tower Peak Assy.iam (Manual Envelope)
m Relationships
= Representations
"_Tu View: Default
= Position
=+ pg Level of Detail : Manual Envelope
— D@ Master
— o Al Components Suppressed
— i@ All Parts Suppressed
— D@ Al Content Center Suppressed
— i Mo Hardware
— & Mo Holes
— ﬁ Minimum Lattice
— & Bounding Boxes
— ﬁ Envelope
] Y rual Envelope
- [ Origin
- @ Tower Peak Assy_Manual Envelope: 1

6. Edit the Tower Peak Assy Manual Envelope.ipt file in place.
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7. Create a new sketch on the XZ plane. Project the origin point into the sketch, and create
a rectangle that is centered on the projected point and has equal sides of 30 inches.

44



It’s All in the (Level of) Details: Simplification Strategies for Autodesk® Inventor®

8. Extrude the sketched rectangle “To” the vertex at the top of the angle iron profile as
shown, this will create the base of the envelop.

&)
E Solids
| outpat B
@ Match shape
=
/—H _____ | p— v ... :

\- siv | o)
Jl__[;é Profile| ¥

(@i bav

(v [x) @Ex
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9. Next create a Work Plane on the top of the tower peak by selecting the top edges of the
structural profiles as shown. Note that these profiles are at a slight angle, and since
there is a small fillet along these edges be careful to select the top most edges.

10. Create a sketch on the new Work Plane, project the origin point, and center a rectangle
on the projected point that is 22 inches on each side.
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11. Create a simple loft using the edges of the top of the base extrusion and the new sketch.

22.000

Curves | Conditions | Transition |

Sections Rails

Edges1 & @ﬁ]j Click to zdd
ls sketch2

Click to add . 9'9'9

- iy

=)

Output
Closed Loop
Solids [l Merge Tangent Faces

=]

Méo [ ok || cancel

=
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12. Create a sketch that encompasses the profile of the top angle, then extrude the sketch

to the end of the top profile to encompass it.

Curves | Conditions | Transition

Sections
Edges1

[s sketch2
Click to add

Output

Ty Salids

= by
- iy
C By

Rails
Click to add

[ closed Loop

[
Merge Tangent Faces

(=] e |

13. Save the modified substitute part, return to the assembly and save the assembly.

ok || cancel
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Creating Reusable LOD’s

A
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f

/7

y \/
S<7/

VS

Note: This example uses the Lattice Column.iam, Tower Peak Assy.iam, and Clamp as
Assembly.iam files

For substation design, there are many reusable elements that build up a full station. These
elements need to have compatible LOD’s to use in the upper level assemblies they are used in.
In this example the Lattice Column, Tower Peak, and Clamp will have the following LOD’s
created:

o No Hardware: A standard LOD that suppresses all small hardware such as nuts, bolts,
washers, etc.

¢ No Holes: A simple Substitute Shrinkwrap LOD that takes the No Hardware LOD and
patches all the holes and fills all the voids in it.

e Minimum Lattice: This LOD, specific to the industry, removes the back and side lattice
elements for use in creating side views of the lattice structures, where the lattice in the
“back” of the view does not need to be seen.

e Bounding Boxes: An alternative to the Minimum Lattice LOD for use in “long shots” and
isometric views in drawings

e Envelope: Relatively simple bounding box of each major element for use in views of the
full assembly where individual elements will not be seen, but the silhouette of the
subassemblies are important.

Creating each of these LOD’s in each of the assemblies are described below.
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Creating the No Hardware LOD’s

Lattice Column & Tower Peak

For the Lattice Column & Tower Peak assemblies, create the No Hardware LOD as follows:

1. Activate the All Content Center Suppressed LOD

B He Level of Detail : All Content Center Suppressed
Eb Master
E. All Components Suppressed
B All Parts Suppressed
[+]5e Al Content Center Suppressed

2. Create a new Standard LOD and name it No Hardware
(SSI"M| | of Detail : All Content Center Sypapagsad I
o Heg Master Repeat Zoom Al - [ Level of Detail : No Hardware

Hie All Components Suppressed M o Master

Heo All Parts Suppressed New Substitute He All Components Suppressed

[¥]He All Content Center Suppresse Expand All Children Heo All Parts Suppressed
Collapse All Children Eb All Content Center Suppressed

. T [E o Hardinare
How To... e )
It
3.

Using techniques such as Tag-It or the Assembly selection tools, remove anything
considered Hardware that you do not want. Save the assembly when finished.

o B
i Find Assembly Cnmﬂiﬂi_s- ﬂ

Find objects that match these criteria

Look For:

ype:  Autodesk Inventor Files (*.ipt, *.iam

Category: indudes Fastener

Cpen Search...
5 Save Search...

” Clear Search ]

[ Match Case [ DeleteLine

Define more criteria
@ and ©or

Add to list

Property:

Condition:

Value:

Files of Type - [Autodesk Inventor Files (%, 'l

Search Location
Current Path File:

Look in: C:\Work\Designs\Cheats\Tower Peak Assy.iam

Active Document

Find Mow ] [ Close ]
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Clamp Assembly

J; [JRelationships

- E Representations

T~ View: Default

= position

=} He Level of Detail : No Hardware
Eb Master
e All Components Suppressed
Do All Parts Suppressed
b All Content Center Suppressed
[=

& ] origin

[+ @ Upper Clamp Top:1

[+ @ Upper Clamp Bottom: 1

[+ @ Lower Clamp Top:1
- @ Lower Clamp Bottom: 1

For the Clamp Assembly, since the “hardware” created are derived parts, simply create a No
Hardware named Standard LOD and suppress the parts representing the hardware (Bolts.ipt,
Washers.ipt, and Nuts.ipt).

Creating the No Holes LOD

Lattice Column & Tower Peak
1. Set the active LOD to be the No Hardware LOD.
= He Level of Detail : No Hardware
Eb Master
Eb All Components Suppressed
Eb All Parts Suppressed
E. All Content Center Suppressed

4[=™io Hardware
L= -

% Clamp as Assembly.iam (No Hardware)
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2. Create a New Substitute > Shrinkwrap. Name the Shrinkwrap part “{Assy Name}_No
Holes.ipt”.

Repe
= [RM| evel of Detail : No Hardwa [EA RepeatLog Out
Eb Master

He All Components Suppres R

He All Parts Suppressed | MNewSubstitute  »  Derive Assembly

Expand All Children MF "
He 4ll Content Center Supg . - o . Select Part File

[¥]He Mo Hardware
How To... P X
New Derived Substitute Part e
| -
| f
Mew Component Mame Template
Lattice Column_Substitute_Mo Holes [Sbndard.ipt V]
Mew File Location
C:\Work\Designs\Lattice Column

[ ok || cancal |

3. Set the shrinkwrap options to create a solid part, patch all holes, and fill all internal voids.

Simplification
[T remove geometry by visibility

(@ Whole parts only

Parts and faces
Visibility: 0 p| Yo

Ignore surface features for visibility detection

[ remove parts by size

Size ratio: 1 H| %

Hole patching

() Mone
@ Al
() Range (Perimeter)

Min lin 2 Max 999999 in b

e i
Work Geometry []imates
Sketches []Parameters

% Break link Remove all internal voids
Reduced Memory Made
[7] create independent bodies on failed Boolean

[ ok || cancl
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4. Once the substitute is created rename the LOD to be No Holes. Save the file and the

assembly.
= E. Level of Detail : Mo Holes

— Eh Master

— Eh All Components Suppressed
— B All Parts Suppressed

— Eh All Content Center Suppressed
— He Mo Hardware

—[+] % Mo Holes

Clamp Assembly

For the Clamp Assembly No Holes Substitute, follow the same steps as for the Lattice Column
& Tower Peak. Once the LOD and Substitute are created, the substitute part will require some
additional editing since some of the holes cannot be patched by the shrinkwrap.

1. Edit the Clamp Assembly No Holes substitute part
2. Create a sketch on the top face as shown and project the outline loop
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3. Project the bottom edge of the wedge feature into the Sketch as well

Extents

i To
Output H -b-iJ
ﬁ []Match shape

veo [ [ e ]
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6. Mirror the extrude across the XZ plane. Save the file and the assembly.

r Feamres
Mirror Plane
Soid
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Create the Minimum Lattice LOD

The minimum lattice LOD removes the lattice from the Back and one side of the lattice
structures.

Lattice Column & Tower Peak
1. Activate the No Hardware LOD
= He Level of Detail : No Hardware

Eb Master

He All Components Suppressed
Eb All Parts Suppressed
E. All Content Center Suppressed

(2[= o iardare]
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2. Create a View Representation called Minimum Lattice and turn off the visibility of the
lattice components on one side and the back.

-t_T- Wiew: Minimum Lattice
ﬂ Master
5= Default
[ ] T~ Finimum Lattce]

3. Create a new shrinkwrap substitute level of detail with the Minimum Lattice view rep
active. Patch all holes and fill voids the same as the No Holes LOD. Save the file and
the assembly.
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Clamp Assembly

With the Clamp Assembly, since there is no lattice so an alternative for that level of detail is
needed. In this case the best answer is to reuse the No Holes LOD.

1. Right click on the Level of Detail node and choose New Substitute > Select Part File

B Ebeat Return
—[v]He Master
— He All Compor

i Derive Assembl
| [ All parts siemnen Substinte oy D ¥

— Ho All Conten’ Expand All Children ity =

D NoHardwe  Collpse All hidren %

— % Mo Holes How Ta...

2. Fine and choose the Clamp Assembly No Holes substitute part file and choose it.
T ruceconpeens T R ==

L1 Workspace Lookin: || Cheats < N s L
75 Autodesk 360
73 Libraries MName Date modified Type
[ Content Center Files v 12/3/2013 5:24 PM File folder
(] Library || OldVersions 12/4/2013 2:00 AM  File folder

1 Tower Peak Assy 12/1/201311:38 PM  File folder

@ Bolts.ipt 12/3/2013 %27 PM Autodesk Inventor...
@ Clamp as Assembly_Bounding Boxes.ipt 12/3/2013 5:26 PM Autodesk Inventor...
il Clamp as Assembly Mo Holes.ipt 12/4/2013 2200 AM  Autodesk Inventor...
@Clamp as Multi-Body Part.ipt 12/3/20133:27 PM  Autodesk Inventor...
@Clamp as Part.ipt 12/3/2013 517 PM  Autodesk Inventor...

<

File name: Clamp as Assembly_MNo Holes ipt

Files of type: [Autod&ak Inventor Parts {~ipt)

Project File: | AU2013.ipj

3. Name the substitute Minimum Lattice and save the assembly.
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Creating the Bounding Boxes LOD

i 2

Creating the Bounding Boxes LOD is the same for all of the assemblies.

1. Activate the No Hardware LOD
= He Level of Detail : No Hardware

Eb Master

He All Components Suppressed
Eb All Parts Suppressed
E. All Content Center Suppressed

(= ™iio Hardware
2. Right click the Level of Detail node and select New Substitute> Derive Assembly

IJ:'I— Eb Level of Detail : No HIPWES Repeat Return

— Do Master New Level of Detail

— He All Components & ’ )

— Eb All Parts Suppres = Shrind

— He All Content Cente Eoad M Chikdeen - ;EIECI:P::HE
—IEE. Mo Hardware Collapse All Chicren | -

— % Mo Holes How To.... H

— [T Minimim | atice
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3. Give the substitute a meaningful name and select OK

vt somnern

Mew Component Mame

Template

Tower Peak Assy_Substitute_Bounding En}es [Sm"rdard.pt

Mew File Location

C:\Work'\Designs\Cheats

In the Derive Assembly dialog, select all of the visually significant components and
select the Include bounding boxes status. Select OK.

Derived Assemb

4.

Bodies | Other | Representation | Options |

Derive style:
Status: @@@[@\

Eio Tower Peak Assy.iam<No I-{Vl‘ﬁ cludes bounding boxes of the selected components
=N @O Tower Peak Frame: 1

-[Lig) Frame Reference Model
%10 JANSIL 3 x 3 x 3_16 00000006:
NSIL 3% 3x 3_16 00000007:

5. Rename the LOD to Bounding Boxes and save the assembly.
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Creating the Envelope LOD’s

Lattice Column

For the Lattice Column, follow the same instructions as for the Bounding Boxes LOD (see
Creating the Bounding Boxes LOD), except in the Derive Assembly dialog select the top node
and choose the Include bounding boxes status.

Bodies | Other | Representation | Options |

Derive style:
Status: EEICEI

Ei@ Lattice Column.iam<MNo Hardware =
@ Lattice Column_Frame-Phim: 1
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Tower Peak

B He Level of Detail : Envelope

— Eb Master

— E. All Components Suppressed
— Heg All Parts Suppressed

— He All Content Center Suppressed
— Eb Mo Hardware

— % Mo Holes

— % Minimum Lattice

— ﬁ Bounding Boxes

A i Enyelope

For the Tower Peak assembly, create the envelope as described in “Cheating” Examples Make
your own Substitute Part section.

Clamp Assembly

= Position

E. Level of Detail : Envelope

— Eb Master

— Eb All Components Suppressed
— Eb All Parts Suppressed

— E. All Content Center Suppressed
— He Mo Hardware

— % Mo Holes

— ﬁ Minimum Lattice

— ﬁ Bounding Boxes

g L1 Envelopel

B[] Crigin

[+ @ Clamp as Assembly_Bounding Boxes: 2

For the Clamp Assembly, create the Envelop LOD in the same way that the Minimum Lattice
LOD was created for the Clamp Assembly, except select the Bounding Boxes substitute part
instead.
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