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(Description)

(9:3) “Fundamentals of Materials Science” is one of the core curriculum for
university/college students in the discipline of materials and metallurgy. The basic
fundamentals of materials science is presented by lectures, experiments, class
discussions, and extracurricular practice teaching, etc. In order to investigate the
common laws for materials, the focus is on the internals relationships among the
processing, structure, properties and performance for three different materials: metals,
ceramic and polymer physics. The course provides guidance for materials design
and application and lays a solid theoretical foundation for subsequent courses,
materials science research and engineering technology. This is the second part of the
course that covers diffusion, phase diagrams and phase transformations.
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1. The fundamentals and frontiers of materials science & engineering (A3)

2. Systematic knowledge on the structure-property-processing-characterization tetrahedral. (A5.4)

(Learning 3. The capability of discovering, analyzing and solving problems (B2) ; The ability for sustained
Outcomes) .
learning (B7)
4. Use of professional English for problem-solving and effective communication (B1)
Content Duration | Type of teaching | Homework | Requirement Type of
(hours) evaluations
) General
Introduction 1 Lecture
knowledge
Fick’s diffusion . ) Deep
2 Lecture/discussion .
laws understanding
Application of . ) )
) 2 Lecture/discussion | Homework | Understanding
Fick’s laws
Kirkendall effect
. . Deep
and Darken 2 Lecture/discussion | Homework .
. understanding
equation
Solution to
diffusion
problems where )
diffusivity i 1 Lecture Understanding
o iffusivity is a
*HerNE it _
function of
J5E 22 HE J BR concentration
Thermodynamics Dee
(Class Schedule Y ! 1 Lecture P
of diffusion understanding
& Requirements) Atomic
: . : Deep
mechanism of 3 Lecture/discussion | Homework .
o understanding
diffusion
Reactive Deep
o 1 Lecture .
diffusion understanding
Diffusion in ionic
solids and the
. . Deep
molecular 2 Lecture/discussion | Homework .
o understanding
motion in
polymers
Thermodynamics
. . Deep
of phase 3 Lecture/discussion | Homework .
] understanding
diagrams
Fundamentals of )
1 Lecture Understanding

phase diagrams




Single phase

Deep

) Lecture/discussion | Homework )
diagrams understanding
Mid-term
Simple binary . ) Deep exam
) Lecture/discussion | Homework )
phase diagrams understanding (closed
book)

SiO,-Al,03 phase

) Lecture Understanding
digram
Fe-C phase ) ) Deep
) Lecture/discussion | Homework .
diagram understanding

Fundamentals of
ternary diagrams

Lecture/discussion

Deep
understanding

Immiscible
ternary eutectic
phase diagrams

Lecture/discussion

Homework

Deep
understanding

Ternary euctectic

phase diagrams ) . General
o Lecture/discussion | Homework
with limited knowledge
miscibility
Other ternary General
. Lecture
phase diagrams knowledge
Introduction of
solid state phase Lecture Understanding

transformations

Characteristics of
solid state phase
transformations

Lecture/discussion

Homework

Deep
understanding

Nucleation &
growth

Lecture/discussion

Homework

Deep
understanding

Kinetics of phase
transformations

Lecture

Understanding
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The final grade includes class participation, homework, in-class quizzes, and exams:

S AW E (1) Class participation: 10%.
(Grading) (2) In-class quizzes and homework: 20%;
(3) Exams (closed book): 70%, where the mid-term exam comprises20%, and the
final exam 50%.
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