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MECH410/520 Computer Aided Design

] Instructors: Armando Tura & Dr. Zuomin Dong

[1 Office: ELW B126:; Phone: 721-7295;
E-mail: atura@uvic.ca

[J Course Homepage:
http://www.me.uvic.ca/—mech410/

Course materials are posted at this web site
and updated constantly.

[J Lecture: SO1,
[J Lab.: LSO1 or LS02 (24 hrs open lab)




Course Contents

L1 Computer Graphics Theory (Geometric
Representation, Projection, Transformations,
Solid and Surface Models of CAD Systems)

1 Advanced CAD/CAE/CAM Systems,
Pro/ENGINEER®(Unigraphics NX) and Applications

1 Virtual Prototyping of Mechanical Components
and Devices

[l Design Optimization Using Computer Virtual
Prototypes

1 Interactive Graphical Programming




MECH410/320 Computer Aided Design (CAD)
Spring 2010

Course Description (see UVic Calendar)

The cowse consists of the followmg components:
1} Computer Graphics Theorv (Geometnce Fepresentation, Projection, Transformations, Sobd and
Surface Models of CAD Systems)
2} Advanced CAD/CAE/CAM Systems, Pro/ENGINEER®, and Its Applications
3} Vumal Prototyping of Mechameal Components and Devices
4) De=ign Optrmzaton Using Computer Virtual Prototypes
3) Interactive Graphical Programmung
Course Information

Instructors: Armmando Tura
Office: ELW B116; Phone: 721-7295; E-mal: atwaighmacca
Dr. Zuooun Dong
Office: EOW 348/551; Phone: 721-8%200; E-mal: zdongihmic.ca
Course Homepame: http:/ wwwr me anne.ca'~mechd 100

Section Mumber: Lecture: 301, Lab.: 1501 (open lab). Credits: 1 172

Lacture Schedule: Tuesday, Wedsdays and Frndays  11:30 am -12:30 pm

Lecture Flace: COEB 143

Office Hours: Tuesday: 1:30-3:30 pm. ELW A234 (or by appomtment)

Lab. Scheduls: Computational Design Iab. ELW B228 (Open Tx24, first lab: Jan 13)

Lab. Consultant- Tuesdays 1:30 - 4:30 p.m. (Mr. Minh Ly, Lab: ELW B228 and Office: ELW A214)
Feferences: * Lee K Pnnciples of CADYCAMCAFE Syztems, Addison Wesley, 1999,

« MECH410/520 Web Page at hitp:/'werw. meannc.ca~mechd 10/
» Roger Toogood, Pro/ENGINEER Wildfire 4.0 Tutorial, 5DC.




Laboratory, Project and Quiz

Pro ENGINEER Laboratory MECH410  AMECHSZ0
(Group of 2) | (Individnal)
Laboratory 1 | Design Modeling - User Interface; 2D Sketchmg; 3D 7% 7%
(SartenJa 15) | Modelng; and Engineenng Drawing Generation (10 days)
Laboratory 2 | Mechamical Assembly — Modelng of Assembly and 7% 7%
Mechamsm: and Motion Anmmation (10 days)
Laboratory 3 | Static Structural (and Thermal) Analy=as (1 wk) 5% 5%
Laboratory 4 | Sensitmvaty Analysis and Design Optiomzaton (1 wk) 3% 3%
Laboratory 5 | Automated CHC Tool Path Generation & Machimng (1wk) & %o & %o
Final Praject’ Project Presentation (Warch 30 Tne) and R eport (-4 wdes) 35% 40 %o
- An Apphecation of CADYCAE/CAM Sy=tem (Y our Choice))
Using Pro/ENGINEER.; or Unigraphics NX; or SolidWorks
Aszizmments | To be assigned 1n class 0 %o 0%
Qumz 1 (1 lecture time, Sections 1-7) Feb 26 17.5% 15%
Quz 2 (1 lecture ime, Sechons 8-13) Mar 31 17.5% 15%

= "SabsHctory” work can earn 80 percent of the zrade. The rest 2 percent of the grade will be rewarded to creative work.




Course Outline

Introduction to CAD/CAE/CAM and Technology Review

Computer Hardware and Software for A CAD System

Graphical Coordinate Systems

Model {or World, Database) Coordinate System (MCS); Working Coordinate System (WCS); Screen Coordinate
System (SCS); Viewing Coordinate System (VCS)

Reviews on Geometric Transformations and Projections
a) 2D and 3D Transformations
b) Parallel Projections

An Introduction to the Pro/ENGINEER Design Modeling System
a) Foundation of the Pro/ENGINEER and Feature-based Solid Modeling CAD Systems

b) Function Modules of a CAD/CAE/CAM System

¢) Pro/E User Interface and Part/Assembly Model Generation
d) Engineering Drawings and Documentation, File Conversion
e) Motion Simulation

An An Overview of Unigraphics NX CAD/CAM/CAE System ()

Computer Modeling Techniques

a) Wireframe Model

b) Solid Model: Boundary Representation; Sweeping; Construction Solid Geometry
¢) Feature-based Modeling and Parametric Modeling

d) Computer Model for Scanned Data and Reverse Engineering

An Introduction to Design Optimization

a) Formulation of a Design Optimization Problem

b) Search Schemes of Commonly Used Optimization Methods
c) Important Issues in Design Optimization

d) Virtual Prototyping Based Design Optimization



10.

11.

12.

13.

14.

Course Outline

Advanced Applications of Pro/ENGINEER (Integrated CAD/CAE/CAM): Structural/Thermal Analysis,
Parameter Design Optimization, Automated CNC Tool Path Generation and Animation, and Freeform Surface

Design
Representation of Curves

a) Parametric Curve Representation
b) Cubic spline, Bezier curves, B-spline curves and NURB

Representation of Surfaces

a) Plane; Bilinear, Ruled, Bezier and NURB Surfaces

b) Visualizing Surfaces; Surface Mesh and Surface Machining
c) Surface Modeling in Pro/ENGINEER

Interactive Computer Graphical Programming
a) Introduction and Background Review

b) Programming in CAD Systems (Menu, Macro and High-level Programming — AutoCAD & Pro/E)

Data Organization in CAD
a) Data Structure and Database
b) Graphical Standard and CAD/CAM Data Exchange

Advanced CAD Systems and Their Industrial Applications
a) CAD/CAM Integration and Concurrent Engineering
b) Virtual-prototyping in Product Development

(An Overview of SolidWorks and COSMOS Works)



MECH 410 and MECHS20

Computer Aided Design

Course Homepage:  http://www me uvic ca/'~mech4 10/
Mr. Armando Tura
Office: ELW B126, Phone: (250) 721-7295, E-mail: atwra@uvic.ca
Dr. Zuomin Dong
Office: EOW 548/551, Phone: (250) 721-8900 (or 721-8693), E-mail: zdong/@uvic.ca

Research Interests: hitp2//'www.me.vic.ca/~zdong/

{This website will be continuously updated and activated )

Course Outline

Lab,

Project and Time Schedule

Laboratory Information and Report Formats

Lecture Notes

Course Quiline and Backeround Information (condensed slides)
Introduction to CAD/CAE/CAM and Technology Review O(condensed slides)
Computer Hardware for CAD (condensed slides)
& Technical References on 3D Scanning and Computer Model Generation
An Introduction to the ProENGINEER Design Modelng System (Linked to Pro/E Tutorials and Lecture Notes)
» An Overview of Pro/ENGINEER. (condensed slides)
» About Pro ENGINEER Tutomals (condensed slides)
»  Assembly Modeling and Motion Animation [(condensed slides)
Graphical Coordinate Systems and Basic Geometric Transformations (condensed slides)
Rotation about an Arbitrary Axis (condensed slides)
Geometric Projections (condensed slides) (notes in Word)
Computer Modeling Techniques (condensed slides) (notes in Word)
An Introduction of Design Modeling Using Unigraphics NX (condensed slide)
Advanced Applications of Pro/ ENGINEER
£ An Over View of ProMECHNICA and Applications of Pro/M Structure (condensed slides)
& A Beview of Finite Element Analvsis Method (condensed slides)
& Design of Sculptured Part Using Pro/ENGINEER (condensed slides)
& CNC Tool Path Generation and Simulation Using Pro/ENGINEER. (condensed slides) (5-axis machining video)




- -G-eumetn:P:‘anm fmu:l:medl.'id::'] Ifnal:ﬁll“'-ulﬁ]-
g e5) (notes m Word)
. _M&m&{cmd shide)
+ Advanced Appbcatons of Pro ENGINEER
£ An Over View of Pro MECHNICA and Appbcations of ProM Structore (condensed sBdes)

& A Beview of Feate Element Anabviss Method (condensed shdes)
£ Design of Srl.i:ltl:l'-nd?m T_'lmu: Fm"E"'ﬁG'I]"-‘.EEE{I:uuﬂuud gl )

. Mhﬁmmlnﬂtmﬂpuﬂm&mdﬁﬂ
» An Artcle on Muthyvaocs CAD-Based Detgn Optemization

Exampile Problenss for Chiz |
E Je Ciz | and Sk
Representation of Curves (condensed shded)
Representation of Surfaces (condensed shdes)

G : { Free-form Susface & Pro ENGINEER (cond § s8des)
= [nberactve Compaer Graphocal Progmammmg (condensed shdes)
» Data Orgareraton m CADD J{condenisd shdes)

- & & &

h'-‘ilﬂ?m-'EWi:h ANYSYS {M'nE"l'S Commecton Users Gude RS "E':'-l-‘.l

. Euﬂeﬁnbhmhﬂmﬂ
» Research on Vitual Prototvping, Design Optimization, RP and Fuoel Cell Velicle Systems

Pro ENGINEER Tutordals and Related Documents

Unigraphics NX Tutorials and Related Documents




Laboratory Assignments and Project

s Laboratory 1 Dessgn Modebng (11 days) Jan 15 O Jan 26 (Fest Lab on Jan. 20)
» Laberatery 2 Mechaneal Assembly (1wk) Jan 26 C Feb 2

= Laberaiery 3 Sratic Sacnaral Anabesis (1 wk) Feb 2 2 Feb §

D220 Change of Default Tinit Svstem & ProE
= Laboratery 4 S emsitiviry Aﬂum wﬂ wh, readng break) Feb ® C Feb 23
< pol P hining (1wk) Feb 23 O Mar 5) OR

g [ 3-4 whes) Mar & 2 Mar 11

Additional References
» 2D Deawmng Generation and 3D Madelng Usmg AmoCAD (see Introduction to AwmeCAD)
+ Introduction to C programmeng (see A Qnick Start on C Programening)
* Ingcdoction to AugoCAD (Homepage of AuteDesk)
= A Crpeld S1an on C Profgiamnvmg
# Progamomg m AuteCAD (ADS Twonals and Lectore Motes ARY References)
# Odher Programenmg [ssnes m AuiolC A D | Sorspd File and Afenos
Mews
The reference books are mailable at the Reserved Desk in the Libray.

o Th dosammdy el Bany o el wing vt vanded HTAE or S Adcbs Acwbe b T msd
ik SOUSATEE WS BT o P bied G APLLAAD. S AASrd ANCDE Pleide o e B
Lt Mebibal Jan L4, 0%




General Laboratory Information

Format of the Laboratory Report (Electronic Submission)
Title of the Assignment
Names and Student Numbers
1. Objective
2. Description of the Assignment
3. Your Experience and Suggestions
4. Tlustrations (Images and Drawings from Pro/E)
5. New Procedures Developed (if there is any)

Email the following documents to: mech4 10@me.uvic.ca
= Lab report in MS Word named as: LastNamel LastName2 (.doc)
= The Pro/E Model File with the same name as above (different extension name).




Format of the Project Report (Electronic Submission)
Title of the Project
Names and Student Numbers

Abstract (50 — 100 words)

Table of Contents

Introduction (Description of the Project, Problem Definition, Theory or Algorithm)
Implementations

1

2.

3. Technical Challenges

4. Special Features and Highlights

5. Summary (Experience and Suggestions)

References

Appendix

A. Important figures, drawings, calculations, etc.

B. Electronic copy of all related and necessary Pro/E files and other source codes.

Email the following documents to: mech410@me.uvic.ca

A Microsoft PowerPoint Presentation (4-6 slides)

= Project report in MS Word named as: LastNamel LastName2 (.doc)

»  The Pro/E model files with the same name as above (different extension name).




Laboratory Consultant:
Mr. Minh Ly (Sen. Sci) Office: ELW A214, Local: §893, and Email: mly@me.uvic.ca
TBA (TA) Office: TBA Tel: TBA; Email: TBA

Computing Facilities and Software:

e Department Computational Design Lab (ELW-B228§):

Pro/ENGINEER Wildfire 4.0, ANSYS, MATLAB, SolidWorks, Unigraphics NX
Autodesk Inventor 10 and Mechanical Desktop 2006 (5 seats)

e Engineering Undergraduate Lab: AutoCAD Lt



