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The purpose of this course is to teach the student to understand the basic theory of
advanced diffusion in solids and the application of diffusion in materials science and
engineering. Besides, the atomic theory in microscopic dimension and the
phenomenology of diffusion in macroscopic dimension are studied in this semester.
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1.

To understand the basic theory of advanced diffusion in solids and the diffusion
behavior in materials in real case. In this course, it will discuss from the two
concepts of the atomic theory in microscopic dimension and the phenomenology
of diffusion in macroscopic dimension.

To understand the diffusion behavior and phase transformation in solids at
different temperature. To learn how to move for the atoms in solids and
understand the physical meanings of diffusion behavior in crystalline solids.

To understand the effect of diffusion in solids on the materials science and
engineering. Using the theory of advanced diffusion in solids, the learners must
study to estimate a material system and determine the correct diffusion model on
this system.

To know the mathematical diffusion model and how to apply to the engineering
filed. From the viewpoint of the atom theory and the irreversible
thermodynamics, it is discussed and analyzed the diffusion mechanism, reaction
rate, driving force and relative reactions at the binary elements, multi-element
multi-phase system.

To know how to collect the information and research results of advanced
diffusion in solids, and study a method to determine available information that
you get. For the specific issue of advanced diffusion in solids, the learners must
try to summary the data and make a conclusion. Though the homework paper on
this course, it will help learners, teaching assistants and teacher to discuss with
each other.
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(week) (subject and content) (homework and tests) (remark)
01-03 Diffusion equations
04-05  Atomic theory of diffusion
06-07 Diffusion in dilute alloys

08 Midterm exam. Midterm exam.
09-10 Diffusion in concentration gradient
11-12 Diffusion in non-metals
13-14 High diffusivity paths
15 ' Thermo-and electro-transport
16 Final report
17 Final exam. Final exam.
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A. Midterm exam 30%

B. Final exam 30%

C. Homework assignment 10%

D. Final report 30%
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(textbook)
1. Diffusion in solids, Second edition, Paul Shewmon
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(other references)
1. Journal paper
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(teaching aids & teacher's website)

1. http://web.nchu.edu.tw/~stshiue/
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(relation to educational mission of materials engineering department)
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To provide interdisciplinary know-how and training on materials properties, processing, and
applications
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To train materials technology students for independent thinking, innovation, and practical skills
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To cultivate the spirit of teamwork and the capacity of integrated cooperation
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To inculcate multifarious values and cosmopolitan worldview
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To implement educational programs in eco-materials technology
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(ability to apply knowledge of mathematics, science, and materials engineering)
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(ability to design and conduct experiments, as well as analyze data)
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(ability to use techniques and skills for materials engineering practices)
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(ability to integrate process and make devices)
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(ability to communicate effectively and cultivate the spirit of teamwork)
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(ability to think independently and solve problems)
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(cultivation of cosmopolitan worldview and understanding effects of eco-materials on global
environment)
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(ability to cultivate life-long learning habit )
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(understanding materials engineers’ social responsibility and professional ethics)




