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Syllabus for the first semester of the 115academic year of the Department of Mechanical

Engineering, National Chung Cheng University
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Prerequisites or Prerequisites: Engineering Mathematics, Basic MATLAB Programming Language

Course Overview: This course mainly introduces the finite element method. The content includes the basic
concepts of computer-aided engineering analysis, the mathematical knowledge of the weighted
residue method, the weak formula, the Master Element integral principle, and application of heat
transfer and stress analysis.

Textbook 1. Young W. Kwon, The Finite Element Method Using MATLAB, 2rd Ed. CRC.
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S EF 4P BE 3 4 [The instructor is a senior professor in the Department of Mechanical Engineering with
instructor’s |extensive expertise and many years of teaching and research experience in mechanical
information |analysis and numerical methods.
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Unit Topic Content i | A | VT | Hel
Introduction 1. Introduction of CAE/FEM
& Math 2. Weight residual Methods 9 D1, D2, D3, D4
3. Galerkin Method




Weak 1. FEM Weak formulation
formulation |2. Shape Functions 6 D1, b2, D3, b4
. |1. Matrix Equations
FEmoiz's‘;'“g 2. Assembly 9 D1, D2, D3, D4
3. Apply Boundary Conditions
FEM 1. Basic Structure
Programming |2. MATLIB Programming 9 D1, b2, D3, D4
Master 1. Master Element Shape
Element function 6 D1, D2, D3, D4
2. Gauss Integration Method
1. Application in Statics
Engineering | problem
Cases Study |2. Application in Dynamic 6 3 D1, D2, D3, D4
Problem
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Teaching
Class Time Class Location SR Office hour quallt_y
method evaluation
method
SH&L“GWOW Tuesday: 10:10-12:00 AM
o 70 Thursday:14:10-16:00 PM '
Wednesday (RIATX & |Mid-term 20% gy 425y Igﬁnci:'r?g
9:10-12:00 1201 £ 3¢ %) |(Inclasstest) Irq):9720411ext.33305 survey
Final 30 % o
(In class test) E-mail:imedsl@ccu.edu.tw
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1 Concept of Computer Aided Engineering (CAE)
2 Trial Solution Method
3 weighted Residual and Galerkin Method l_th#l due in
1" week
4 Week Formulation
: HW#2 due in
5 Shape functions 1t week
6 FEM Matrix Solving Process
. HW#3 due in
7 Assembly Technique 1t week




HW#4 due in

8 Apply to Heat Transfer Problems 1t week
9 Mid-term examine
10 Master Element shape function F{hW#5 due in
1" week
11 Gauss Integration Method F{hW#G due in
1" week
12 Transformation Mapping
. HW#7 due in
13 Stress Analysis Problems 1t week
14 Time dependent Problems
. HW#8 due in
15 Eigenvalue Problems 1t week
Start Select
16 Engineering Case Study-I Topics for final
Project
17,18 Final examine




