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	Prerequisite
	Design of Machine Elements-I & II, Engineering Drawing




	Course Objective: 
1. To understand the fundamental principles of Computer-Aided Design (CAD) and its applications in engineering.
1. To learn various geometric modeling techniques and their implementation in CAD software.
1. To develop proficiency in creating and documenting engineering drawings using CAD software.
1. To grasp the basics of Finite Element Analysis (FEA) and its application in design optimization.
1. To apply CAD and FEA tools for design and analysis of engineering components.

	Modules
	Lec.

	Module I: Introduction to CAD and CAM
Product cycle- Design process- sequential and concurrent engineering- Computer aided design, CAD system architecture- Computer graphics, co-ordinate systems, 2D and 3D transformations, homogeneous coordinates, Line drawing, Clipping, viewing transformation, Brief introduction to CAD and CAM, Manufacturing Planning, Manufacturing control, Introduction to CAD/CAM, CAD/CAM concepts, Types of production, Manufacturing models and Metrics, Mathematical models of Production Performance.
	6

	Module II: Geometric Modelling
Representation of curves, Hermite curve, Bezier curve, B-spline curves, rational curves, Techniques for surface modeling, surface patch, Coons and bicubic patches- Bezier and B-spline surfaces. Solid modeling techniques, CSG and B-rep.
	6

	Module III: Drawing Creation and Documentation
Convert 3D models into detailed engineering drawings, annotate drawings with dimensions, tolerances, and GD&T symbols, understanding industry-standard practices for drawing formats and conventions, and developing skills in creating comprehensive engineering documentation for manufacturing and assembly.
	7

	Module-IV:  Introduction to FEA
Principles of Elasticity: Strain displacement relations, Stress strain relations for 1D, 2D, and 3D cases, Plain stress and Plain strain conditions, Introduction to Numerical Methods, Potential energy method, Rayleigh Ritz method and Galerkin method applied to simple problems on axially loaded members, cantilever, simply supported beams, with point loads and distributed loads.
	6

	Module-V:  Introduction to CFD
Simulate fluid flow and heat transfer using CAD tools, Analyze and interpret analysis results for design optimization, Apply CAD tools for optimizing designs for performance and manufacturability.
Heat Transfer Problems - 1­D bar element, computation of eigen values and eigen vectors. Numerical Problems on straight and stepped bars.
Heat Transfer Problems: Steady state heat transfer, 1D heat conduction governing
	5

	Total Hours
	30



COURSE OUTCOMES: On completion of the course the student should be able to;
	CO1
	Explain the principles of CAD/CAM and different geometric modeling techniques.

	CO2
	Create 2D and 3D models of engineering components using CAD software.

	CO3
	Analyze and interpret engineering drawings and identify potential design flaws.

	CO4
	Apply FEA techniques to simulate and analyze the behavior of engineering components under various loading conditions.

	CO5
	Evaluate and optimize designs based on FEA results and manufacturing considerations.
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	Text Books 
1. Computer Graphics, by Hearn & Baker, Prentice Hall of India 
2. CAD/CAM, by Groover and Zimmers, Prentice Hall India Ltd. 
3. CAD/CAM :Theory and Practice, by Zeid, McGraw Hill 
4. Finite Element Method By S S Rao



Evaluation Scheme:
	Internal Assessment
	MID Semester Exam
	End Semester Exam

	30%
	20 %
	50%

	Assignment, MCQ, Report Submission, Quiz, Class Test, Presentation
	MCQ or Test
	Theory Paper



