Walk-in Slide: AU 2014 Social Media Feed

1. Click on the link below, this will open your web
browser

http://aucache.autodesk.com/social/visualization.html

2. Use "Extended Display” to project the website on
screen If you plan to work on your computer. Use
“Duplicate” to display same image on screen and
computer.
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http://aucache.autodesk.com/social/visualization.html
https://screencast.autodesk.com/Embed/Timeline/237f4fed-4d69-485e-8f46-c2a477ea9c93

Finite Element Analysis for.the
Casual User In Inventor

JD Mather

Assistant Professor — Pennsylvania College of Technology
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Class summary

This Is an introductory class into the advanced topic of
finite element analysis (FEA). This class will be
application-oriented rather than theory oriented, and it Is
Intended for those of us who can gain design value from
some basic FEA techniques without having to have a
PhD in mathematics. The goal is to bring the
accessibility of advanced Digital Prototyping tools to the
casual user.
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Key learning objectives

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

= |Learning objective 1 — Consider the meaning of life: How do you know
you have the answer?

= Learning objective 2 — Learn how to identify the scope and limitations of
FEA in Inventor software.

= |Learning objective 3 — Setting up FEA of simple assemblies in Autodesk
Inventor.

= Learning objective 4 — Learn how to do a parametric dimension FEA test
of part iterations in Inventor software.
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Learning objective 1 —
Consider the meaning of
life: How do you know you
have the answer?
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meaning of life Is -
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The Hitchhikers Guide to the Galaxy — Douglas Adams
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, you say?
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t Is the problem with
answer? Anyone?
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Oops, | forgot the units!



Windows Calculator

| Calculator =t
:ﬁm Edit Help
Standard Alt+1
© Scientific Alt+2 Select the type of unit you want to convert
Programmer Alt+3 9
Statistics Alt+4 Pressure =
MC MR MS M+ M-
History Ctrl+H From
Digit grouping — || CE C z v Enter value
Basic Ctrl+F4 7 8 9 / % Pound per square inch (PSI) v
E> © Unit conversion Ctrl+U
Date calculation Ctrl+E 4 5 6 Eanlllsdfacalll TO
Worksheets »
— Pascal -
v | op | [wea | 09 |20 :
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Google Conversion

Go gle IN=2Ibf

Web Maps Shopping Images Videos More =

About 199,000 results (0.29 seconds)

1 newton =

0.224808943 pounds force

*About 1 small apple.
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Autodesk ForceEffect

Mew Tab

! Apps| &\ Autodesk [

ISHGW appsri
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Demonstration — difference between force
and pressure — volunteer* from the

audience.

Pressure = Force/Area

*(Someone who hasn’t done their homework —
that Is, read the handout for this class.)
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How do we know when we
have a number that makes
sense and I1s useful?
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Why do we use FEA?

= Predictive

= Validation

= Weight Reduction

= Material Optimization
= Marketing?
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When doing FEA — what Is the most
Important result parameter?

= Calculated Stress?

= Displacement?

= Safety Factor?
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Demonstration — Why do we get different
results with the “same” input
conditions? =x.

Type: Von Mises Stress Type: Von Mises Stress

Unit: MPa Unit: MPa

8/24/2014, 4.28:14 PM 8/24/2014, 4.26:06 PM
124.8 Max 123.9 Max

74.5

49.7

Screencas t Recording

0.2 Min
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Data Files/Why Different/Why Different/Example1.ipt
https://screencast.autodesk.com/Embed/Timeline/9426178a-cbc8-4244-8243-cc5d5dfbe0f0

Using the Percentage Difference Formula
there Is a 0.72% difference, In other words
— the results are identical.

(1123.9-124.8|)/((123.9+124.8)/2))*100)=0.72%

http://www.mathsisfun.com/percentage-difference.html
http://www.calculatorsoup.com/calculators/algebra/percent-difference-calculator.php
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http://www.mathsisfun.com/percentage-difference.html
http://www.calculatorsoup.com/calculators/algebra/percent-difference-calculator.php

Learning objective 2 — Learn
how to identify the scope
and limitations of FEA In
Inventor software.
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FEA In Inventor is limited to:

= | Inear static stress within the elastic
range.

= |sotropic materials.

= Relatively rigid materialS (o nigny eisic or brities).

= Relatively small displacements.

= Slowly applied loads (ot impactiosas).
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Theory based calculations.

Appendix: Example Hand Calculations

Screencast Recording
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Type: Von Mses Stress

Unit; ksl

9/21/2014, 3:45:39 PM
2773 Max

22,22

16.71

11.2

569

0.19 M
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Data Files/ANSI-ASTM Pipe/ANSI-ASTM Pipe.iam
https://screencast.autodesk.com/Embed/Timeline/ed38ecbc-b5a7-4e98-bb8f-1e2abc2b6e5a

Complex Geometry Analysis

Screencast Recording
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Data Files/Hooks/200T Hook_Rev5.ipt
https://screencast.autodesk.com/Embed/Timeline/66c46bbc-ce89-411c-8730-e2fac6c77b19

Presentation of Analysis

Screencast Recording
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Data Files/Carabiner/Carabiner.iam
https://screencast.autodesk.com/Embed/Timeline/5e1bc449-3ce0-4467-994b-53ed92c18a21
https://screencast.autodesk.com/Embed/Timeline/5e1bc449-3ce0-4467-994b-53ed92c18a21

y Factor
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Location of Glyphs

Screencast Recording
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https://screencast.autodesk.com/Embed/Timeline/985a1115-3a8d-4f9a-b21d-400cd792746a

Tip on placing pressure

Screencast Recording
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Data Files/Pressure Tank/Pressure Tank.ipt
https://screencast.autodesk.com/Embed/Timeline/b0358ea7-dc6a-4663-b1c0-84fa0835671b

y Factor
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Learning objective 3 — Setting up FEA of
simple assemblies in Autodesk Inventor.

Screencast Recording
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Data Files/Latch Assembly/Latch Assembly.iam
https://screencast.autodesk.com/Embed/Timeline/f56478bb-9713-48d1-b2f3-1cfdef3fa53a

Dynamic Simulation —
Motion Loads e

Screencast Recording
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Data Files/Original - Scissors Jack - DS Solution/Scissors Jack - DS Solution/Scissors Jack.iam
https://screencast.autodesk.com/Embed/Timeline/91588fe5-57ac-47d4-ba6b-af3e78b7c976

Consider -
Classical Hand Calculation
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http://www.youtube.com/watch?v=8Y9BsIvWdjU

Learning objective 4 — Learn how to do a
parametric dimension FEA test of part
iterations In Inventor software.

Screencast Recording

m AUTODESK UNIVERSITY 2014 i\ AUTODESK.


Data Files/Thumb Drive Slide Lock/Thumb Drive Slide Lock.ipt
https://screencast.autodesk.com/Embed/Timeline/b8ce1c97-f47f-43b2-ad61-9f2b02f05c8e

Final Thoughts...

... do we know what we
think we know?
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Data Files/Lift Plate/Lift Plate.ipt
https://screencast.autodesk.com/Embed/Timeline/e28837b9-4612-42d1-8517-d5e5d9baa6fa

Review —

= Compare the calculated results to
experiential results.

= Take care with units — ex., pressure and
force are different.

= | imit digital model predictions to similar
problems.

= Safety Factor does not indicate fracture.
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The Hitchhikers Guide to the Galaxy — Douglas Adams
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Session Feedback

* Via the Survey Stations, emaill or mobile device
= AU 2014 passes given out each day!

= Best to do It right after the session =
= |nstructors see results in real-time

W AUTODESK UNIVERSITY 2014 “\ AUTODESK.



i

o "

Students, educators, and schools now have

FREE access to Autodesk design software &
apps.

- Download at www.autodesk.com/education
= . = —

Autodesk is a registered trademark of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product names, or trademarks belong to their respective holders. Autodesk reserves the right to alter product and services offerings, and specifications and pricing at any time without notice, and is not responsible for typographical or graphical errors that may appear
in this document. © 2013 Autodesk, Inc. All rights reserved.



Earn your professional Autodesk Certificgt'ion at AU

Autodesk is a registered trademark of Autodesk, Inc., al bsidiaries and/or affiliates i JSA an r éoL ies. All other brand names, product names, or trademariéong to their respective holders. Autodesk reserves the right to alter product and services offerings, and specifications and pricing at any time without notice, and is not responsible for typographical or graphical errors that may appear
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