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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be

directed to the course instructor.
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COURSE SPECIFICATION
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Computer Simulation and Design

RGBS BEHIE S B
School of System Design and Intelligent Manufacturing

SDM352

LV #% 00 Major Core Courses
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XIONG Yi, Assistant Professor
School of System Design and Intelligent Manufacturing (SDIM)

xiongy3@sustech.edu.cn
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Delivery Method Lectures || Tutorials Lab/Practical ||Other (Please specify) ||Total
208 32 0 32 0 64
Credit Hours
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SRR HEEIHR
Courses for which this |7/ NIL
course is a pre-requisite

HEBERBEFRENER |50
Cross-listing Dept.

HERN R H ¥ H I SYLLABUS
# = B 45 Course Objectives

This course aims to equip students with the basic theory and knowledge of finite element analyses (FEA) and computer
aided engineering (CAE), and to provide students with the ability to utilize CAE methods and tools for solving structure
design problems in the product development. The course consists of three knowledge modules: basics of FEA,
applications of FEA, and FEA based structure optimization. More specifically, basics of FEA includes elasticity, and
general steps of FEA. Applications of FEA includes utilizing FEA tools for solving various typical problems within the
structural design of products. FEA based structure optimization includes the integration of engineering optimization
methods with scripting for setting up an automated analysis and design pipeline. The course is conducted with a New
Engineering Education pedagogy which equip students with both theoretical and practical knowledge through project -
based learning. The main target group of this course is Year 3 students.
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FIEZ I BE Learning Outcomes

After passing this course, the student should be able to:

1) Understand the general steps of finite element methods.

2) Understand the basic finite element formulation techniques.

3) Be able to derive equations in finite element methods for 1D, 2D and 3D problems.

4) Be able to formulate and solve basic problems in solid mechanics

5) Be able to write MATLAB script based on finite element methods.

6) Be able to use ABAQUS, a commercial software, to solve basic engineering problems in solid mechanics.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if

this is a team teaching or module course.)

Course Schedule
Week Lecture Title Lab Practice
Abaqus iR
L | s
Lecture 1: Structure Analysis Lab 1: Overview of Abaqus
2 B wapssae fitH Abaqus #4747 FR 7044
Lecture 2: System Equations Lab 2: FEA using Abaqu
%ﬂ%éﬂ:*@ 1%)% MATLAB 7l Abaqus §J\$ﬁféﬁ$‘ﬁf§g
3 Lectl]?e 3 Bar Structure Lab 3: Analysis of a Simple Truss with MATLAB
' and Abaqus
L f#iFl MATLAB 11 Abaqus 437 fiij 2.2
4 A . Lab 4: Analysis of a Simple Beam with MATLAB
Lecture 4: Beam Structure
and Abaqus
5 A LA J B 81/ Abaqus 43 B — M 18] 5 A HE L
Lecture 5: Principle of Virtual Work Lab 5: Analysis of a Simple Frame with Abaqus
6 | EEIEmL (D 51 F Jei 3
Lecture 6: Element Approximation (1) Lab 6: Project Kick-off
7 S0 v [ s FH A R 7T 23 # [ S
Mid-term Review Lab 7: FEA Using Solid Elements
8 JeRiEML (2) /] CAD #EATA FRICERE (1D
Lecture 7: Element Approximation (2) Lab 8: FEA with CAD Model (1)
9 &HrE (D i/ CAD #EATH IR (2)
Lecture 8: Linear Elasticity (1) Lab 9: FEA with CAD Model (2)
10 LRt (2) Abaqus JiIA (1)
Lecture 9: Linear Elasticity (2) Lab 10: Abaqus Scripting (1)
1 | . bR 35t o g
Lecture 10: Bar, Thin-Slab and Body Lab 11: Project Midterm Review
12 ISV Abaqus JHIA (2)
Lecture 11: Beam Element Lab 12: Abaqus Scripting (2)
13 ot gt S5 (O
Lecture 12: Plate-Element Lab 13: Structural Design and Optimization (1)
14 i L Y gt S5 (2
Lecture 13: Problem Types Lab 14: Structural Design and Optimization (2)
EENI : i imizat
15 Lecture 14: Vibration Analysis Lab 15: Structural Design and Optimization (3)
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Lab 16: Project Final Review
. Group presentations
. Wrapping up of the course

Bt R ESE%E Textbook and Supplementary Readings

#1::,2020.02
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Assessment score
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Penalty Notes

H#) Attendance [1-16 J& 10
Week 1-16

NIL

WERI
Class
Performance

AN
Quiz

TR H Projects [1-16 70
Week 1-16

NIL

SERHEML 1-16 Ji 20
Assignments Week 1-16

NIL

P ER
Mid-Term Test

BIRER

Final Exam

HARME
Final
Presentation
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Others (The
above may be
modified as
necessary)

8475 GRADING SYSTEM

MA. +=%5%H Letter Grading
0OB8. —ic4a# GEE/AEE) Pass/Fail Grading

HWE#HH# REVIEW AND APPROVAL

FRERECETUTHENZRSHIET

This Course has been approved by the following person or committee of authority




