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Who am 1?

= James “Jim” O’Flaherty

= Engineering Manager at Versa-Gard, LLC

= Started career in 1980 using a drafting board and slide rule
= Began on Autodesk Inventor @ Release 3

=  Autodesk Certified Inventor Professional

= Autodesk Certified Inventor Instructor

= Autodesk Expert Elite — Awarded in 2014

= Other CAD software? (those shall remain nameless)
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Class summary

So now that you've been working in Inventor and
you know the basics of Assembly modeling, let’s
look at some of the more advanced features and
practices for assemblies.
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Key learning objectives

At the end of this class, you will be able to:
= Use some of the more advanced features for modeling assemblies
= Minimize the impact of file size for large assemblies
= Create Weldments and other assembly level only features
= Work more effectively in the assembly environment
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Section #1A — Settings - Working Effectively
In Assemblies
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Hardware

The hardware you purchase or have to work with is the foundation for what we
are about to accomplish here. The settings and practices we will discuss can
only go so far with the hardware you have.

Graphics cards - You want as much on-board memory as possible.
One key word is RAM, RAM, RAM...get as much RAM as you can afford.

Processors - Inventor is still a single-thread application as of the 2017 release,
so it does not take advantage of multiple cores for its more typical processes.

Monitors
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Settings

Selecting these options and incorporating the practices we'll list here will make
you more efficient in your everyday CAD work.
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| Notebook | Sketch | Pat | iFeatwe | Assembly | ContentCenter

Settings
General | save | Fle | Colrs | Display | Hardware | Prompts | Drawing

= General Tab: sk e

[ startup action | jofiaherty |

@) File Open dialog

= Physical Properties e New g T

[ ] |
New from template Tahoma vl |8 ¥ ]
%PUBLICDOCUMENTS % \Autodesk\iny )~ []Enable creation of legacy project types
Project file:
. o (T
inj v [§
Calculate inertial properties using
[#] show My Home on startup negative integral
Prompting interaction []Update physical properties on save
[] Show command prompting (Dynamic Prompts)
® Parts Only
[ Show command alias input dialog \ Parts and Assemblies )

¥ Show autocomplete for command alias input ———=

Tooltip appearance l 17?: Annotation scale
Show Tooltips Grip Snap
| 10[%  seconds todelay ' Options...
Show second-evel TOO‘&)S Selection
{' 10—{}3 Secondyis delay ["]Enable Optimized Selection
T 5 -a] SelectOther”
v j 2.0 =&
Show dwt tab Tooltips ‘ _lé Ay (560)
Show ToolClips { 5 E Locate tolerance
Help options

®) Autodesk online help
Installed local help

Download Local Help
o Local help is unavailable.

L@j ’ Import... |vl] Export... JI Close Cancel Apply
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Settings (Con’t)

= D|Sp|ay Tab | General | save | Fle | Colrs | Display | Hardware | pmpts‘[or?wng |
= Appearance - Selecting the “Settings” button |
brings up the pop-up dialogue box to:

= Set the Projection styles race oty e
= Set Visual Styles e — :
Display hidden edges dashed
n S h ad OWS 770?‘ % Hidden Edge Dimming [ ] Depth Dimming
] Model edges
u ReerCtlonS (®) Use Part Color [ ] pisplay Silhouettes “
() One Color -
= Ground Planes —
= Textures | al
. AdeSt hidden Edges [ ] Ground Shadows [ ] Ground Reflections
. [ ] object Shadows [ ] Ground Plane
- AdJUSt MOdeI Edges [] Ambient Shadows [v] Textures On
Realistic Visual Style
_ _ []Enable Ray Tracing
Note: Selecting some of these will actually
defeat the purpose of what we are trying to @
accomplish here
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Section #1B — Approach - How should you
build your Assembly?
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Building your Assembly

= Top-Down or Bottom-Up?
Inventor allows you to build your assemblies in either direction. Each has their Pros &
Cons. The question is, which one is better for you? Let's look at both...

 Top-Down

 Bottom-Up

* Bonus: Middle-Out
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Building your Assembly

= The Top-Down Process (con’t)
= Another process is called: Layout design.

/@ ©

= Yet another approach in this fashion is Skeletal Modeling
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Building your Assembly

= The Bottom-Up Process
= The Bottom-Up process, is where you build your individual parts and or sub
assemblies and then insert them into the assembly file
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Section #2 — Simplify an Assembly
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Simplifying your Assembly

=  Shrinkwrap
= Creates a simplified derived part of the original component

= Shrinkwrap fills in the internals of your parts/assemblies, creating a solid
Interior, voiding out any sensitive or protected information from being seen.

Shrinkwrap mode! sectioned
to show solid interior.
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Simplifying your Assembly

= The Simplify tools
= Besides Shrinkwrap, you also have a few tools that are provided specifically for
assembly simplification purposes.

= % Blower.iam
Indude  Defne  Create | &+ [T] Relatonships
Components Envelopes Simpkfied Part J8 = g Representations

= Tom View: Smple View1

Assemble Smplfy Desgn A Moo Sxetch Inspect 100is Manage View Environments Get St e AUTOuCT 360
(51 o FreeMove (@9 B £y show 25 Pattern N 1 axs </ B 1nchude Components
@ o LO - O o~ U
Fr Rotat Mer & P - { v e :
Place Create G ITee e Jont Constrain aa - Create | | o Define velipes frf’ @fm with wheel: 1
’ o Hde A1 Substtutes " leucs \ | G Create Simpified Part - 5 TEFC NEMA, 286TS:1

[y %

Component « Postion « Relatonships « Pattern « | Productivity | Work Features Smplfy ‘?‘” @Cowler.l
B <9 Mount_Blower: 1
B <P Guard, Shaft:1

- () AISC - 3.5x3.5x3_16 - 40:1
- (Y AISC - 3,5x3.5%3_16 - 40:2
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Simplifying your Assembly

= The Include Components tool:

Do Level of Detail : Master
(] origin

23 fan with wheel: 1

g5 TEFC NEMA, 286TS:1
Coupler: 1

49 Mount_Blower: 1

<9 Guard, Shaft:1

AISC - 3.5x3.5x3_16 - 40:1
AISC - 3.5x3.5x3_16 - 40:2
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Simplifying your Assembly

The Define Envelopes tool:
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P2
28 [ofv

v |+ | X ]E_‘r

¥, Blower.iam
("] Relationships
-} @2 Representations

() AISC - 3.5x3.5x3_16 - 40:1
() AISC - 3.5x3.5x3_16 - 40:2
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Simplifying your Assembly

= The Create Simplified Part tool:

¥ Blower.iam ———> () Blower_Simplified.ipt

Create Simplified Part | i
— [JRelationships E3 solid Bodies(1)
Combine Style: 7 i Representations 5= View: Master
ELJ— [5= View: Simple View1 D Orici
New Component Name Template lQJ Master igin |
| [standard.pt ~ O e el () Blower.iam
New File Location [¥] 5~ Simple View1 1) i
C:\Autodesk Inventor 2015 Advanced Assembly Modeling Class Files (=3 — T Position u) SR
- Ho Level of Detail : Master (P! Extrusion3
@) ok || cane & 7] origin ( end of Part
frosi Envelope1
— (& Envelope2
— (&) Envelope3
= O End of Features
f (25 fan with wheel: 1
D Sl v, siemras masTe.
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Level of Detall

= Level of Detalls

= |n the Assembly browser expand the Representations folder and
then expand the Level of Detail node, the default LODs are:

= Master — No parts are suppressed
= All Components Suppressed

= All Parts Suppressed

= All Content Center Suppressed
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Y | “FAssembly View ~ #4

B

(% BoreDevice_3.iam

- [T Relationships

=1 [§z) Representations

- 'f;-'n View: Default

— *= position

= Do Level of Detail : Master
= Eb Master
— Dol Components Suppressed|
- All Parts Suppressed

& [ Origin
(=) @ Bore Base: 1
#- [] Origin
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Level of Detall

= Level of Details (Con’t)

= Select either “All Components Suppressed” or “All Parts Suppressed” depending on
your needs and save the assembly, check the file size.

= You can also create your own LOD which specifies what level of parts you have active
upon opening the file. You are not limited to the number nor the names of your LODs.

% Vise.iam % Vise.iam (LevelofDetaill)

+- [7] Relationships @ "] Relationships
L}— @] Representabons

oS @ Representatlons
?: ;we/‘\. e - T3 View: Default
5 fos&tllonf Detail : Mast L T Position
= evel of Detail : Master
= ' = og Level of Detail : LevelofDetail1
Eb Master o b
All Components Suppressed e .
Oo All Parts Suppressed — @ All Components Suppressed New User-Defined
L o All Content Center Suppressed — Do All Parts Suppressed LOD Representation
+ ===ormm — @ All Content Center Suppressed J
- (55 Base_vise:1 —|¥]oe LevelofDetaill ¢+——_
é} (1) sliding_Jaw: 1 fﬁ: (] Origin
|
rf ﬁ’x Crram Cidhe 1 fa 9} Danm ctdimme 1
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Level of Detall

= Level of Details (Con’t)

= This can also be done at the open file dialog box if you rather operate that way
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File Open Options E

Design View Representation

[ ] Associative

|Default v |
Positional Representation

Master v
Level of Detail Representation

| Components to Monitor v

Master
All Content Center Suppressed
| Screws Suppressed

Components to Monitor
. L/

{\ AUTODESK.



Level of Detalil

= Level of Details (Con’t)
= Some common ISsues
= Thumbnail (Preview)
= Insertion of blanked LOD assembly into upper level assembly
= Benefits — Do they outweigh the drawbacks?
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Section #3A — Advanced Features -
Weldments
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Working with Weldments

= A weldment in Inventor is a “specialized” assembly file much in the way that a Sheet Metal
file is a “specialized” part file. Using the Weldment template provides you with weld
specific tools to create your weldment file.

= There are three main categories
= Preparations

= Welds
= Machining

= You can also convert an existing assembly to a weldment much in the way you can
convert a part to a sheet metal part 7

= To convert to a weldment assembly: Click —“*(Convert to Weldment) in Assemble
tab>Convert panel
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Working with Weldments

= Welds are features of the weldment assembly

=  Weld symbols can also be shown in the weldment assembly as shown here:

Cosmetic Spot Weld
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Fillet Weld

rﬁl Warl Dlana 1
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Working with Weldments

= Welds - There are three main types of welds:

o [L, Fillet — Add material to model, are used where interference
checking or Mass Properties are important

AUTODESK UNIVERSITY 2016 {\ AUTODESK.



Working with Weldments

= Welds

- L' | Groove — Add material to model, are used where
Interference checking or Mass Properties are important

Groove Weld

"2 AUTODESK UNIVERSITY 2016 {/\ AUTODESK.



Working with Weldments

= Welds

- [":. Cosmetic — Display as highlighted edges, not a bead in the model.

They also do not reflect in Mass Properties of the file nor are they
reflected in interference calculations unless the “Include Cosmetic

Welds” property is set.

Cosmetic Weld
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Section #3B — Advanced Features - Frame
Generator
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Frame Generator

= Frame Generator allows you to quickly and easily create structural frames,
using a skeletal wireframe part to define the location of the frame members
= Frame Generator also offers tools to create and adjust the required end joints

\
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Frame Generator

= (General Steps:
1. Create a skeletal model by either 2D or 3D
sketching
2. Insert the skeletal model into an assembly

3. Insert the frame members EE (Design tab >
Frame panel)

4. Select the entities of the sketch to place the frame
member

5. Select the “end treatments” for your frame
members
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Section #4 — Tips & Tricks
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Tips & Tricks (Best Practices)

= Shutting Down - How often do you shut down not only the application, but your
workstation?
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Tips & Tricks (Con’t)

- ASSGmbly FIIeS | Notebook | Sketth | Pat | iFeature Assembly Content Center

[]pefer update
[]Delete component pattern source(s)

When working in larger assemblies, open the Application
Options dialog box and be sure to deselect the following
[]Use last occurrence orientation for component placement

options: = a————

[ pisplay component names after relationship names
["]Place and ground first component at origin
In-place features

= Enable Relationship Redundancy Analysis oo et (s

[IMate plane

= Enable Related Relationship Failure Analysis e

Enable assocdiative edge/loop geometry projection during in-place modeling

= Features Are Initially Adaptive pricumsatn sy A e

Zoom target for place component with iMate
Placed component v

Express Mode Settings
Enable Express mode workflows (saves graphics in assemblies)
File Open Options

(® Open Express when referenced unique files exceeds

(O Open Full
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Tips & Tricks (Con’t)

= Adaptivity

= You can choose to disable this option in the
Application Options dialog box, in the In-Place
Features heading, de-select the check box for Enable
Associative Edge/Loop Geometry Projection During In-
Place Modeling.
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General l Save ] File [ Colors I Display ]_Hardware I Prompts | Drawing

| Notebook | Sketch | Pat | iFeature

[ Defer update

[]Delete component pattern source(s)

[ ]Enable relationship redundancy analysis

[]Enable related relationship failure analysis

[]Features are initially adaptive

[_]section all parts

[TJuse last occurrence orientation for component placement
Relationship audio notification

[ pisplay component names after relationship names
["]Place and ground first component at origin

In-place features
From/to extents (when possible):
[IMate plane

[] adapt feature

(®) Active only

Zoom target for place component with iMate
Placed component v

Express Mode Settings
Enable Express mode workflows (saves graphics in assemblies)
File Open Options

(® Open Express when referenced unique files exceeds

(O Open Full

Import... IV Export...

Content Center |
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Tips & Tricks (Con’t)

= Standard Parts
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- Bolts

B ™ Counteraund

. - Self Tapping Scre
- @] Sheet Metal Scre
-8 Hex Head

- §I Hex Head - Flanged
@ Other

-( Round Head

)-@D Set Screws

&)-[ Socket Head

#-BI Square Head

@B Studs

=@ Nuts

w-E> CapNuts
@ Hex

@ Hex - Flanged
&P Hex - Slotted
-2 Round Nuts
&-Q9 Wing Nuts

t-CD Pins

Self Tapping Screws Sheet Metal Screws  AS 1427 -Metric  AS 1427H -Metric  AS 1427HRaised - AS 1427Raised - AS 1427Z -

Metric Metric
Broached Hexagon  BS 4168 : Part 8 BS 4183 Cross BS 4183Cross  BS 4183 Slotted Flat  BS 4183 Slotted BSEN 2

Socket Flat Coun... Hexagon socket... RecessedFlatC... Recessed Oval... Countersunk Hea... Raised Countersu...

» X Sv» &» O» O

BS EN ISO 7047 (H) BS ENISO 7047 (2) CNS 4411 CNS 4414 - Raised CNS 4558 CNS 4560 Cross Rect
100° Flat C¢

e"numn amml‘;;l e,mml;u W Q_”nnuin ﬁnlum}) W

Cross Recessed Cross Recessed Cross Recessed  Cross Recessed Flat Cross Recessed Flat Cross Recessed Flat Cross Reces:
Close Tolerance... Close Tolerance... Close Tolerance... Countersunk Hea... Countersunk Hea... Countersunk Hea... Countersunk

o S O & D P W

Cross Recessed Flat Cross Recessed Flat  Cross Recessed Cross Recessed Cross Recessed Cross Recessed Cross Rec
Countersunk Trim ... Countersunk Trim ... Oval Countersunk... Oval Countersunk... Oval Countersunk... Oval Countersunk... Oval Counte
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Tips & Tricks (Con’t)

= Constraints
= Make constraints your friends

= Always consider constraining to the default origin planes/axis/point
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Tips & Tricks (Con’t)

= Defrag Your Files!
= How often do you “defrag” your CAD workstation? Once a day, week, month,
year....ever? How about doing a “defrag” on your home PC? Ever consider
“defraging” your part files? ...what? You can do that?
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Tips & Tricks (Con’t)

= Want to verify the Inventor application is still running when it seems to be “stuck”™?

Access the Memory Probe Tool. Itis found in the Inventor/Bin folder as
memprobe.exe
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Conclusion

= Use the tools and practices for the process you want to complete

= |f you are noticing a lot of lag time when dealing with large or complex files, first adopt
whatever settings described here that apply to your situation

= Use best practices and develop better modeling habits
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Beyond the Basics

= Questions?
= Comments?

= Be sure to fill out the class survey

Thank You for coming!
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