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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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This course is designed to provide students with the specific learning outcomes in skills related to 3D modeling software
and MATLAB for design and engineering research and practice.

o 3D Modeling (2 credits): aims to equip students with the necessary skills to generate and visualize design
concepts in a three-dimensional environment effectively. Throughout the course, students will learn the
techniques and tools required to construct 3D models using software such as Solidworks and/or Rhino 3D.
They will gain proficiency in both surface and parametric solid modeling, allowing them to create detailed and
accurate representations of objects and structures. Additionally, students will be able to assemble different
components to create complex models and simulate their functionality. This process involves understanding
how different parts fit together and how they interact within the design. By the end of the course, students will
have acquired the necessary skills to proficiently utilize software like Solidworks and Rhino 3D to produce
engineering drawings. These drawings serve as essential communication tools within the engineering and
design fields, as they illustrate the precise dimensions, annotations, and specifications of the 3D models.

e MATLAB (1 credit): aims to equip students with the essential skills to analyze and decompose engineering
programs algorithmically using MATLAB. Throughout this course, students will comprehensively understand
various programming constructs and their application in solving computational problems. Throughout the
course, students will become familiar with diverse programming constructs, such as loops, conditional
statements, functions, and data structures. They will discover how each construct serves a specific purpose in
programming and how to leverage them to solve computational problems.By the end of the course, students
will have a deep understanding of the application of MATLAB as a programming language in engineering.
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Upon completing the course, students will gain the competency of:

e  Solidworks:

- Sketching Proficiency: Learn to create 2D sketches with geometric constraints and dimensions that form the
foundation for 3D models.

- 3D modeling Skills: Gain the ability to build 3D parts using features like extrude, revolve, sweep, loft, and
fillets.

- Part Assembly: Learn to assemble individual parts into a functioning 3D model with proper mating relationships
and constraints.

- Drafting and Detailing: Produce detailed 2D drawings for manufacturing, including dimensions, annotations,
section views, and tolerances.

- Simulation and Analysis: Gain exposure to Solidworks' simulation tools for stress analysis, fluid dynamics, or
motion to validate design decisions.

e Rhino 3D:
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- Curve-Based Modeling: Develop the ability to draw and edit complex curves that serve as the basis for
creating surfaces.

- Surface Creation and Editing: Master the creation and editing of surfaces using tools like loft, sweep, planar,
and network.

- Parametric Modeling with Grasshopper: Learn to use Grasshopper, a visual programming environment, for
creating complex parametric models that can be adjusted through a set of input parameters.

- Algorithmic Modeling: Skills for creating geometry through algorithms and logic rather than manual modeling.
e MATLAB

- Basic MATLAB operations

- Fundamentals of MATLAB programming

- Data visualization

- Creation and use of M files

- Engineering applications

17.  REANBRRIEAR (WRRESUISONE, WRENZNATURZE: mEARSEEREREE, #EHHAER
EHN
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

Lecture Practice
Week | Hour
Lecture Title Language Practice in Makerspace Hours
Course Title: e Chinese Introduction to SolidWorks 6
Introduction to software and its importance in
SolidWorks engineering design.
Environment Qvervnew of SolidWorks user
interface: Command Manager,
1 Feature Manager, and Property

Manager.

Practice: Hands-on practice
navigating the SolidWorks
interface. Basic sketching
exercises to familiarize students
with sketch tools and constraints.

Sketching and e Chinese Sketching fundamentals: Lines, 6
Basic Modeling arcs, circles, and polygons.
Extrusion and Revolve features:
Creating 3D models from 2D

2 sketches.

Creating simple parts using
extrusion and revolve features.
Sketching exercises focusing on
applying constraints and
dimensions accurately.

Advanced e Chinese Advanced modeling features: 6
3 Modeling Sweeps, lofts, and patterns. Using
Techniques reference geometry and equations

to create complex shapes.
Applying advanced features to




model complex geometries.
Designing parts with varying cross-
sections using sweep and loft
features.

Assembly
Modeling and
Motion Simulation

e Chinese

Assembling components: Mate,
align, and insert components into
assemblies. Introduction to motion
simulation: Testing assembly
motion and detecting interference.
Creating assemblies from individual
parts and applying appropriate
mates.

Conducting motion simulations to
analyze assembly behavior.

Drawing and
Documentation

e Chinese

Creating engineering drawings:
Views, dimensions, and
annotations.

Best practices for organizing and
detailing drawings.

Generating 2D drawings from 3D
models.

Dimensioning drawings and adding
annotations according to industry
standards.

Advanced
Modeling
Features

e Chinese

Advanced modeling tools: Fillets,
chamfers, and shells.

Utilizing surfacing tools for complex
geometry creation.

Applying fillets, chamfers, and
shells to enhance part designs.
Exploring surfacing tools to create
organic shapes and complex
surfaces.

Simulation and
Analysis

e Chinese

Introduction to SolidWorks
Simulation: Stress analysis and
static studies.

Interpreting simulation results and
optimizing designs for strength and
performance.

Setting up and running static
studies to analyze part and
assembly behavior.

Interpreting simulation results and
making design modifications based
on analysis.

Design Projects
and Presentation

e Chinese

Design project guidelines and
expectations.

Effective communication of design
concepts through visual
presentations.

Working on design projects
individually or in teams.
Presenting design solutions using
SolidWorks models, drawings, and
simulations.

Curve
Applications:
Curve degree and
continuity on
surface modelling
Surface
Modelling: The
subtle relationship
between curves
and surfaces

e Chinese

Mastering the basic methods of
drawing curves;

Mastering the methods of editing
curves;

Mastering the methods of
generating curves from objects
Mastering the methods of creating
surfaces;

Mastering the methods of editing
and adjusting surfaces;




Mastering the methods of checking
surface continuity

Solid Modelling: e Chinese Mastering the methods of creating
The recognition of standard solids;
surfaces, multiple Mastering the methods of extruding
solids;
sur.faces, and Mastering the methods of boolean
solids ) operations, filleting, and other solid
Mesh Modelling: editing methods
10 The relationship Mastering the methods of creating
surfaces and Mastering the methods of
NURBS surfaces converting between NURBS
surfaces and mesh surfaces;
Mastering the common editing
methods of meshes;
Mastering the methods of importing
and exporting mesh surfaces;
11 Subdivision e Chinese Mastering the methods of creating
Modelling: subdivision models;
Understanding Mastering the methods of
subdivision converting between NURBS .
. surfaces and subdivision models;
modelling Mastering the common editing
methods of subdivision modelling;
Mastering the methods of importing
and exporting subdivision models
12 Introduction to e Chinese Hands-on exercises to practice
MATLAB basic arithmetic operations.
Environment Writing simple scripts and
executing them in MATLAB.
Using built<in MATLAB functions for
mathematical computations.
13 MATLAB e Chinese Generating various types of plots
Programming (line plots, scatter plots,
Basics histograms).
Customizing plot appearance and
adding annotations.
Visualizing engineering data sets
using MATLAB plotting tools.
14 MATLAB Plotting e Chinese Generating various types of plots
and Visualization (line plots, scatter plots,
histograms).
Customizing plot appearance and
adding annotations.
Visualizing engineering data sets
using MATLAB plotting tools.
15 Numerical e Chinese Implementing numerical methods
Methods and (e.g., Newton-Raphson, bisection
MATLAB method) in MATLAB.
Solving engineering problems
involving numerical integration and
differentiation.
Comparison of analytical and
numerical solutions using MATLAB.
16 MATLAB e Chinese Implementing matrix operations
Applications in and solving systems of linear
Engineering equations in MATLAB.

Solving initial value problems of
ordinary differential equations.
Applying MATLAB for engineering
simulations and modeling
exercises.
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Bt R B 5 %%# Textbook and Supplementary Readings

1.

Supplementary readings:

{SolidWorks 2021 HEN [ T5EANLEEY , AR, BHHERKZEHRE

. {SOLIDWORKS Motion i&3{j EL#(72(2020 /%)) , DS SOLIDWORKS®A®] , HLIEI I H iRHt
. {SolidWorks 2 ET B HE) , #afpdE. LET, PRI HRE

. (FF3CHR Rhino 7 584 H % #0E) , Hh—ny, A RMEH HARA:

. {RJB Rhino+Grasshopper 2L HE) , HWAE. EER, LETIWHRL

. {MATLAB/Simulink A\ [TZHHKEY , KER , BERFEHRAT

BT ASSESSMENT
Type of Assessment Assessment % of final Penalty Notes
Time score

SolidWorks Project |[Week 8 50 NIL To assess students’ achievement in
SolidWorks domain skills.

Rhino project Week 11 20 NIL To assess a student’s achievement
in Rhino application skills.

Matlab Project Week 16 30 NIL To assess a student’s achievement
in Matlab application.

iE43 75 X GRADING SYSTEM

VA +=%%5 %% Letter Grading
OB. Z&ic4# GEI/AEIL) Pass/Fail Grading

2% REVIEW AND APPROVAL

FRERECLTUTRENRRSH AT

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




