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This course introduces students to the areas of engineering mechanics in view
of practical problems. The objective is to provide the student with the ability

to apply engineering mechanics to engineering problems and with a clear and

thorough understanding of the theory and applications. The topics of statics in
1st semester include (1) force vectors, (2) equilibrium of a particle, (3) force
system resultants, (4) equilibrium of a rigid body, (5) structural analysis and

(6) center of gravity, centroid and moments of inertia. The topics of dynamics

in 2nd semester include (1) kinematics of a particle and a rigid body, (2)
Kinetics of a particle and a rigid body, (3) work and energy, and (4) impulse
and momentum.
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This course introduces basic theories and technology of manufacturing
processes. After learning this course, students shall have knowledge and
ability to optimize product quality, productivity and manufacturing cost
through proper selections of materials and manufacturing processes in
mechanical design and manufacturing. Course contents include: material
selection, heat treatment, metal casting, metal forming ( rolling, forging,
sheet-metal forming, extrusion, drawing, powder metallurgy), metal cutting,
fabrication of microelectronic devices, and microfabrication.
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The main purpose of the present lesson is to let the students to practice the
machine tools and cutting machine through the part manufacturing. In
addition, the students will be emphasized the concept of "tolerance and

assembling fit".
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The main scope of the present lesson is to introduce the stress and strain
behaviors of the solid body under loading. The lessons will include the sress
and strain transformation and the structure analysis (rod, truss, shaft, beam
etc.) based upon the basic theory of the mechanics of materials. Finally, the
buckling of column and inelastic behaviors will be introduced in the present
lesson.
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The goal of this course is to familiarize students with various types of
mechanisms and their basic principles of operation. In the course students
should learn how to analyze the motion of machines and also get profound

understanding of the applications of mechanisms. This should lay the

foundations for learning Mechanical Design later. Main topics include: basic
concepts of mechanisms and machines; basic mechanisms in machinery, such
as four-bar linkages, crank-slider mechanisms, cams and gears; graphical and
analytical position analysis, velocity analysis and acceleration analysis of
mechanisms; design and analysis of cams and gears; design and analysis of
drive trains.
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Engineering graphics is the dominant means to communication among
engineers in industry. This course covers mechanical drawing and related
marking, and follows the regulation of Chinese National Standard. The
students are expected to be able to understand and draw engineering graphs
after taking this course. Drawing projection graphs for points, lines and
planes as well as presenting a part or an assembly by using orthographic,
auxiliary and section views are both included. In addition, the drawing for
general mechanical elements, such as bolt, gear, bearing, and spring, is also
introduced. Related marking covers dimension, tolerance, geometry tolerance
and surface roughness. The CAD software is also adopted in this course for
assistance.
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This course first discusses the relationships between the microstructures and
the physical/mechanical properties of materials, and then introduces the
commonly used engineering materials including alloys, ceramics, polymers,
and semiconductor materials. This course teaches students the important
applications of such engineering materials in mechanical industry, as well as
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Deflection; Failure Criteria; Fatigue; Design of Machine Elements.
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This course divides into three parts. The first one is Design Concept, which is

about Design Theories, Ergonomics and Chromatics; the second one is Sketch

Class; and the last one is Computer-Aided Design. The purpose of this course
is to reinforce and upgrade the quality and standard of industrial design
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The product design for the course of the main, introduced design
methods,design processes, and toy products. So that students experience the
characteristics of various types of toys, extract the design elements and
emphasize the implementation experience, by discussing with the group
competition way for students to design and produce a variety of toy products.
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In recent years, the 3D printer of industry and its application market are
rapidly developed. Thus, the drawing model and printing technology are
considered important tools for the 3D printer. For computer assisted design,
using free software of SketchUP and its plug-in suite draw the 3D objects.
Moreover, the drawing object is sliced to transfer g-code by 3D printing
assisted software. Then, the drawing object could be achieved by 3D printer.
In the course, students would be expected to learn how to design and draw the
printed object with CAD/CAM concept. Finally, students will share and
discuss the printed objects.
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The concept of designing 3D solid models is introduced by using
Pro/Engineer software. The design starts from building datum and 2D sketch.
The 3D models are mainly constructed by using four tools that are “extrude”,

“revolve”, “sweep”, and “blend”. Other familiar tools, such as hole, round,
rib, copy and array, are covered. Assembling of elements, drawing of
engineering graphs, and animation of simple mechanisms are also introduced
briefly. After taking this course, students will have basic understanding of

designing 3D solid models and related applications.
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This course is a CAD/CAM program in computer aided field. It starts to
introduce the CAD/CAM hardware, geometry modeling, CAD standard, and
teaches the methodologies for 3-D modeling and NC programming mainly.

Students can understand the correlation between CAD and CAM, and practice
the solid model construction works using Pro/ENGINEERING Creol.0.
Teaching materials incorporate the examination models of ‘TQC-CA
Engineering drawing CAD application - Pro/E professional grade’, and assists
students to take the TQC computer skills examination.
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This course is centered on three-dimensional kinematics of a rigid body;
three-dimensional kinetics of a rigid body: force and acceleration, principle of
impulse and momentum, principle of work and energy method; gyroscopic
motion; torque-free motion. This course emphasizes on dynamics problem
solving.
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Mechanism design can be mainly divided into two stages: type synthesis and
dimension synthesis. For type synthesis, the concept and database of patent
are firstly introduced. The relationship between a linkage and a mechanism
consisting of various elements, e.g. gear, spring and belt, is introduced. The
method to design different mechanisms with the same functions is
investigated. Some examples, e.g. suspension systems and planet gear trains
used on hybrid vehicle, are given. For dimension synthesis, synthesizing
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linkage and determining the link lengths to match specified performance or
requirement are covered. The design of four-bar is mainly discussed.
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This course instructs how to apply Pro/E 3-D CAD software to carry out the
products development process. Technologies of the 3-D solid model, the 3-D
surface model, the product’s assembly drawing, and the engineering drawing
are introduces in this class. A final project competition will be held by the
grouped students, and their designed components can be fabricated by FDM
or CNC engraving machines. This activity can simulate students’ creative and
achieve the goal of inspection and learning.
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This course introduces students the basic concepts of finite element method
and finite element software. It teaches students how to apply the finite
element method to solve practical engineering problems. It also teaches
students the fundamental skills to model and analyze mechanical problems
using commercial finite element software. Topics include introduction to
finite element methods; derivations of element stiffness matrices of 1D and
2D elements; finite element analysis on truss, beam, frame and plane
stress/strain problems and computer aided finite element analysis using
Msc/Nastran software.
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This course introduces students to understand the car body structural design
concepts and manufacturing methods of the automotive industry. This course
enables the students have a preliminary understanding of the context and to
practical industrial case studies on students, as the bases for future technology
development and application.
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This course introduces students to understand the ship structural design
concepts and strength analysis technique and methods of the ship industry.
Course contents include the industrial development at the current status,ship
design process and the class rule requirements for ship design, the material
selection, the strength analysis and the design criteria of hull structure, Goal-
Based Standard of Common Structural Rule, investigation of dynamic load
analysis of hull structure, case study of design and analysis for hull structure,
and an introduction to the features and development of offshore support
vessel. This course enables the students to the ship industry and technologies
have a preliminary understanding of the context and to practical industrial
case studies on students, as the bases for future technology development and
application.
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The present class introduces the structure analyses of truss, column, beam etc.
The statically determinated structures will be studies first and, then, the
statically indeterminated structures will be introduced in the following. Both
the theoretical and numerical methods will be teached in the class.
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