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B (Eng.) Understanding materials microstructure is critically important to the
(course development of engineering materials. In this regard, x-ray diffraction (XRD) has
description) | become one of the most important tools in characterizing the materials structure.
This course aims to provide students the fundamental theories of XRD, the
instrumental details and their designed functions, and practices of using XRD in
materials characterization. In particular, the class will be implemented with
assistance of many case studies as examples to help students gain insights toward
using XRD in structural analysis.
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(Eng.) Fundamental understanding of x-ray diffraction theories to materials structural
characterization.
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(course content and homework/tests schedule)
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(week) (subject and content) (homework and tests) (remark)

Introduction: History of X-Ray

01 The continuous and characteristic spectrum
Filters

02 Production of X-ray Homework 1
Detection of X-ray
Crystal lattices

03

Miller Indices and Reciprocal Lattices

Crystal Systems
04 Homework 2
Symmetry Operation and Point Groups

Bragg's Law

05
Diffraction Methods

Scattering Theories
06 Homework 3
Structural Factor Calculations (1)

07 Structural Factor Calculations (2) Quiz 1

Other Factors that may contribute to diffraction

08

intensity

Diffraction from real samples: crystallite size,
09 Homework 4
residual strains, amorphous samples

10 Diffractometry (1)

11 Diffractometry (2)

12 Phase identification: methods and practices Quiz 2

13 Phase identification: lab demonstration Homework 5
14 Determination of crystal structure

15 Precise parameter measurements

16 Structure of polycrystalline aggregates

17 Stress measurement

18 Concluding remarks Final exam

FYEES S
(evaluation)

Quizzes (2) 50%

Final Exam  30%

Homeworks  10% (Homeworks will be given after finishing each

chapter.)
Class Attendance 10%
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Elements of X-ray diffraction, B. D. Cullity and S. R. Stock, Prentice Hall.

540 (3614 4k CEP RP
(other references)

X2 SEbt RIL S PR A 4T 0 8§ 0 RS 0 A 2 d R 0 1004 ¢
Introduction to x-ray powder diffractometry, R. Jenkins and R. L. Snyder, Wiley (1996).
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(teaching aids & teacher's website)

Handouts and homework solutions will be available on the instructor’s webpage in due dates.
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(relation to educational objective of materials engineering department)

Lo~ fARg R 2 AL 38R
To provide interdisciplinary know-how and training on materials properties, processing, and
applications
2. BT EME LY AT A4 2 MR A
To train materials technology students for independent thinking, innovation, and practical skills
3 RBRAEMIFE THAN BRI EAK L
To cultivate the spirit of teamwork and the capacity of integrated cooperation
4. 22 5 A EEEER
To inculcate multifarious values and cosmopolitan worldview
5. % 1t % HE PR KT
To implement educational programs in eco-materials technology
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(relation to educational core abilities for materials engineering department)

(A) E* 55 ~ B2 3 fgarda 4
(ability to apply knowledge of mathematics, science, and materials engineering)
(B) #rEREFHPETHE A 78R i
(ability to design and conduct experiments, as well as analyze data)
(C) ML T 39T F 2 Bjrer i 4
(ability to use techniques and skills for materials engineering practices)
(D) WARKEE 2 A2 F (F2 4 4
(ability to integrate process and make devices)
(B) i trd 2z i 4 HRBIR & v A
(ability to communicate effectively and cultivate the spirit of teamwork)
(F) Bz &% 2 f2 408 J52 &t
(ability to think independently and solve problems)
(G) BARZEE 3% HPEH 2HRR NPT
(cultivation of cosmopolitan worldview and understanding effects of eco-materials on global
environment)
(H) %28y 2y e
(ability to cultivate life-long learning habit)
() BfEHMELIEA Ao eg et i
(understanding materials engineers’ social responsibility and professional ethics)
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Introduction: History of X-Ray The continuous and 1 0 0 0 0
characteristic spectrum
Filters Production of X-ray Detection of X-ray 0 0 0
Crystal lattices Miller Indices and Reciprocal Lattices 0 0 0
Crystal Systems Symmetry Operation and Point 1
Groups
Bragg's Law Diffraction Methods 1 0 0 0 0
Scattering Theories Structural Factor Calculations (1) 1 1 0 0 0
Structural Factor Calculations (2) 1 1 0 0 0
Other Factors that may contribute to diffraction 1 1 0 0 0
intensity
Diffraction from real samples: crystallite size, residual 1 1 0 0 0
strains, amorphous samples
Diffractometry (1) 1 1 0 0 0
Diffractometry (2) 1 1 0 0 0
Phase identification: methods and practices 1 1 0 0 0
Phase identification: lab demonstration 1 1 0 0 0
Determination of crystal structure 1 0 0 0 0
Precise parameter measurements 1 0 0 0 0
Structure of polycrystalline aggregates 1 0 0 0 0
Stress measurement 1 0 0 0 0
Concluding remarks 1 0 0 0 0
23 (%) 100% 50% 0% 0% 0%
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Introduction: History of X-Ray The continuous 1 1 1 0 0 0

and characteristic spectrum

Filters Production of X-ray Detection of X-ray 1 1 1 0 0 0 0

Crystal lattices Miller Indices and Reciprocal 1 1 1 0 0 0 0

Lattices

Crystal Systems Symmetry Operation and 1 1 1 0 0 0 0 0 0
Point Groups

Bragg's Law Diffraction Methods 1 1 1 0 0 0 0

Scattering Theories Structural Factor 1 1 1 0 0 0 0

Calculations (1)

Structural Factor Calculations (2)

Other Factors that may contribute to diffraction 1 1 1 0 0 0 0

intensity

Diffraction from real samples: crystallite size, 1 1 1 0 0 0 0 0 0

residual strains, amorphous samples

Diffractometry (1) 1 1 1 0 0 0 0 0 0
Diffractometry (2) 1 1 1 0 0 0 0 0 0
Phase identification: methods and practices 1 1 1 0 0 0 0 0 0
Phase identification: lab demonstration 1 1 1 0 0 0 0 0 0
Determination of crystal structure 1 1 1 0 0 0 0 0 0
Precise parameter measurements 1 1 1 0 0 0 10 0 0
Structure of polycrystalline aggregates 1 1 1 0 0 0 0 0 0
Stress measurement 1 1 1 0 0 0 0 0 0
Concluding remarks 1 1 1 0 0 0 0 0 0
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