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1. Scope of the Course
Introduce participants to fundamental composite material
analysis theories, commonly used composite material types,
and manufacturing processes to enhance their ability to
apply fiber-reinforced composites in future AEAS projects.

2. Course Description

This course will include:

e Composite material homogenization theory equivalently
transforms anisotropic materials into homogeneous
materials at the microscopic scale.

e (lassical laminate theory analyzes the stress and
deformation behavior of laminated composites at the
macroscopic scale.

e The strength estimation of pipes and pressure vessels
calculates strength under internal pressure, axial, and
bending stresses.

e Manufacturing processes cover the processing and
forming steps of composite materials and products.

3. Target Audience

This course will benefit students engaged in mechanical
structure and mechanism design within the research team
and newly joined engineers.

It is suitable for students who have previously studied tensor
operations in engineering mathematics, statics, and
mechanics of materials and wish to gain a deeper
understanding of structural design related to the aerospace
industry.

4. What You Will Learn

e (lassification and Introduction of Composite
Materials

e  Ability to calculate equivalent material properties and
predict the macroscopic mechanical behavior of
unfamiliar composite materials.

e  Ability to analyze laminated composites' stress,
strain, and deformation to optimize stacking design.

e Fundamental principles of composite lamination and
angle design.

e  Ability to calculate the strength and safety factors of
pressure vessels and pipes for structural design.

e  Ability to plan material selection, forming techniques,
and manufacturing processes to enhance production
efficiency and quality.

5. Course Outline

Introduction to Composite Material Applications
Composite Material Homogenization Theory
Classical Laminate Theory

Composite Material Strength Estimation
Composite Material Manufacturing Processes

6. Instructor

Tzu-Cheng, currently
pursuing a master's degree
in mechanical engineering
at Eindhoven University of
Technology in the
Netherlands, specializes in
composite material
research. He graduated
from the Department of
Aeronautics and
Astronautics Engineering
and, during his studies at
National Cheng Kung University (NCKU), participated in
the overall structural development of the IRIS-A satellite in
the SpaceLab of the Department of Electrical Engineering.
This was the first CubeSat project led by NCKU.

He was also involved in the university's UAV team, where
he gained experience in manufacturing foam material UAV's
and fiber-reinforced skins. Later, he founded NCKU's first
student team dedicated to rocket development, the Institute
of Space Propulsion (ISP), which developed a series of
Yan-Cheng rockets as standardized test platforms for
avionics, parachutes, and other subsystems. During the early
stages of the club's establishment, he played a key role in
laying the foundation for future research.
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