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Svllabus of the course:

(Use of approved Steam tables are permitted in the University Examinations)

Computer Aided Design And Analysis

PURPOSE
To study how computer can be applied in mechanical engineering design.
INSTRUCTIONAL OBJECTIVES
To familiarize with

. Concepts of modeling in 2D and 3D
o Concepts of computer graphics
r CAD Packages and its features
. Theory of analysis and its implementation in CAD

INTRODUCTION 9
Introduction to Design process - CAD. Geometric Modeling: Types - Wireframe, surface and solid modeling. Solid
mode l i ng techn iques :  CSGandB- rep -Opera t i ons :  Boo lean -Ex t rude -Sweep-Revo l ve .En t i t i es -L ine -C i r c l e -E l l i pse -
Parabola - Cubic Spline, Bezier and B-spline (Basic treatment only).
GRAPHICS CONCEPTS (2D and 3D) s
Coordinate systems - Transformations: translation, scaling, reflection, rotation - Concatenated transformation - Inverse
transformation. Hidden line removal - Shading - Colouring - Rendering - Animation (Basic treatment only).
SOFTWARE PACKAGES AND RECENT TECHNOLOGY 6
Commercial solid modeling packages: Salient features - Technical comparison - Modules and tools - Brief oufl ine of data
exchange standards. Brief outline of feature technology: Classification of features - Design by features - Applications of
features - Advantages and limitations.
FEM FUNDAMENTALS 1 2
Introduction - Steps involved In FEA: Nodes - Elements and their types, shape function, constraints, forces and nodar
displacements - Stiffness matrix - Solution techniques. Analysis of spring element. Simple problems involving stepped bar
subject to axial loading and simple structural members with triangular element.
ANALYSIS 9
FEA in CAD Environment: Stages of FEA in CAD environment - Preprocessor - Solver and postprocessor. Demonstration of
the above using any one commercial packages. Brief outl ine of kinematic analysis - Manufacturabil ity analysis and simulation
(Basic treatment only).

TOTAL 45
TEXT BOOKS

o lbrahim zeid, cAD / cAM - Theory and practice, Tata Mcgraw-Hill, New Delhi, 2001
o Radhakrishnan. P., CAD / CAM / CIM - New age international, 2000
r chairs Mcmahon and Jimmie Browne, cAD/cAM, Addision wesly, New york, 2000

REFERENCE BOOKS

Chandupatla and Belagundu, lntroduction to Finite Element Methods in Engineering, prentice Hall of India private
Limited, New Delhi, '1997

Newman and Sproull R. F., Principles of interactive computer graphlcs, Tata Mcgraw-Hill, New Delhi, 1997
Mikell P. Groover, cAD/cAM, prentice Hall of India private Limited, New Delhi, 19g7
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Prerequisite

N i l

Student outcomes Program Educational Objectives

1. Apply /  improve

their  knowledge in

basic sciences for

excel l ing in var ious

discipl ines of

Mechan ica l

Engineering with

the emphasis on

Design, Thermal

and Manufactur ing.

2 .  Enhance

professional

practice to meet

the global

standards with

ethical  and social

responsibi l i ty.

3.  Solve

ind ustr ia l ,

social ,  and

environmental
problems with

modern

engineering

tools.

4. Develop ski l ls

to work in teams,

th ink

intel lectual ly and

pursue l i fe- long

learning.

(a)  an abi l i ty  to  aPPIY

knowledge of mathematics,

sc ience,  and engineer ing

X

(b)  an abi l i ty  to  design and

conduct experiments, as well

as to analyze and interPret  data

X

(e) an abil ity to identifY,

formulate, and solve

engineering problems

X X

(j) a knowledge of

contemporary issues

X

(k) an abil ity to use the

techniques,  sk i l ls ,  and modern

engineering tools necessarY for

engineering practice.

X

Course designed by Department of Mechanical Engineering

1 Student outcome a b c  l d  l e  l f  l e h I I k

x x x x x

BASIC SCIENCES

(B)

ENGINEERING

SCIENCES AND

TECHNICAT ART

(E)

PROFESSIONAL

SUBJECTS
(P)

2 Category GENERAL

(c)

X

3 Broad area

(for professional

courses only, i.e
'under P' category)

Manufacturing Design Thermal Genaral

x

4 Course Coordinator S.Balamurugan



SESSION PLAN

Session

No.
TITLE/DETAILS OF CHAPTER REFERENCE\\

INDRODUCTION

I
I

Introduction to Design process - cAD definition, design process
(Shigley, Pahl and beitz and Oshuga ) R3,T3

2
Wire frame modeling - introduction, udu@
application and wire frame entites (analytic & synthetic)

T I
J

Surface modeling - introduction, advantag"i, aisuO"atugeq
application and surface entites T I

4 Solid modeling - techniques, CSG and B-REP, solid entities T I
5 operation performed: Boolean, Extrude - sweep(rin ear & non tin"i4

- Revolve AR1

6
Mathematical representation of lines a cirffi

T I
7

8

Mathematical representation of ellipse@
only)

T 1
Mathematical representation of and cubic@
onlv)

T I
9

Mathematical representation of bezier@
only)

T I
GRAPHICS CONCEPTS (2D and 3D)

l 0 Co-ordinate systems-working,model and screen T 1
I 1

Basic transformations - traslation, scaii@

T 1
12

l 3

Daslc ffansrormatlons -rotatlon ot' points, concatenated
transformation and inverse transformation

T 1
Hidden l ine removal
oriented Algorithm

L buffer algorithms

- visibility Techniques, priority andarea

T I
t 4

T I
l 5

Shading - shading models, stradin@
enhancements

T 1
l 6

1 7

Colour - colourmodel(RGB, CMy, yM
Renderins

T 1
Animation - conventional, computer and 

"n@
ARI

t 8 Animation -types and techniques AR1
SOFTWARE PACKAGES AND RECENT TECHNOLOGY

t 9
NX & SOLIDWORKS - salient feature, teCtn[at co-purisorl
modules and tools available

Lab manual



/

20
ProE & CATIA - salient feature, technical comparison. modules ind
tools available

Lab manual
21 Data exchange standards - IGES, STEP, CALS and DXF T3

22
Features - Definition, classification of features(funtional. desisn and
manufacturing)

T3

Z J
Design by features - synthesis by features,destructive solid
modelling with features T3

.,^
L A Feature - applications, advantages and limitations T3

FEM FUNDAMENTALS

25
Introduction to FEA- basic concept, engineering application and
types of boundary value problems R 1

26
Steps involved in FEA, nodes, elements and their
types - one , two and three dimensional elements R I

27 Shape function - I D element linear (2 nodes) R
28 Shape function - 1 D element quatratic (3 noded) R
29 Constraints, forces and nodal displacements R
30 Derivation of element stiffness matrics R
31 Assembly of element stiffness matrics and load vectors R
a 4
J Z Solut ion techniques,  analys is  of  spr inss R
a a
J J Tutorial - simple problems in stepped bar subiected to axial loads R1
a A
J + Tutorial - simple problems in stepped bar subiected to axial loads R 1
J ) Two dimenstional analysis - triangular element R1
36 Problems in simple structural members for triansular element R 1

ANALYSIS

37 Stages of FEA in CAD Environment Preprocessor - element types,
real constant, material properties and modeling Lab manual

38 Preprocessor - meshing, Loads Lab manua
39 Solution - Analvsis types Lab manua
40 Post processor - types of I/O available, interpretation of results Lab manua
4 1 Post orocessor - t ime historv Lab manua

42 Demonstration of the above using any one popular commercial
package - simple cantilever beam problem

Demo using
commercial

packaqe

43 Other types of analysis - manufacturability analysis (automated &
web - based) AR3. AR4.AR5

44 Kinematic analysis - case study AR2
45 Simulation - tvpes of simulation AR3. AR4.AR5
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TEXT BOOKS

. Ibrahim Zeid, CAD / CAM - Theory and Practice, Tata Mcgraw-Hill, New Delhi, 2001

. Radhakrishnan. P., CAD / CAM / CIM - New age intemational, 2000

. Chairs Mcmahon and Jimmie Browne, CAD/CAM, Addision Wesly, New York,2000

REFERENCE BOOKS

. Chandupatla and Belagundu, Introduction to Finite Element Methods in Engineering, Prentice Hall of India
Private Limited, New Delhi, 1997

. Newman and Sproull R.F., Principles of interactive computer graphics, Tata Mcgraw-Hill, New Delhi, 1997

. Mikell P. Groover. CAD/CAM. Prentice Hall of India Private Limited. New Delhi" 1997

ADDITIONAL REFERENGE BOOKS

o Ibrahim Zeid, MasteingCAD / CAM Tata Mcgraw-Hill, New Delhi
. http://www.scribd.com
. http://www.springerlink.com
r http://www.doc.ic.ac.uk
o http:l lterpconnect.umd.edu
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