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IntroductionIntroduction - 수업진행관련
• 실습포함

• Web lecture assistance : http://eng snu ac kr/lecture/index php• Web lecture assistance : http://eng.snu.ac.kr/lecture/index.php
– 모든강의자료는 web을통해서받아볼수있음.

• 설계학점포함• 설계학점포함

• 평가
중간고사 (25%) 기말고사 (30%)– 중간고사 (25%), 기말고사 (30%), 
Homework (10%), Quiz+참여도 (10%), 조별활동 (25%)

• 교재 scanned materials in web• 교재 – scanned materials in web
• 주교재:
• 1. ASM handbook Vol 10. Materials Characterization, The materials information society, 1986 

• 보조교재:
• 2. Microstructural Characterization of Materials, 2nd ed. By D. Brandon, W.D. Kaplan, Wiley
• 3. Principles of Instrumental Analysis, 5th ed. D. A. Skoog, Saunders College Publishing, 1992
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• 4. Elements of X-ray Diffraction, 2nd ed. by B.D. Cullity, Addison-Wesley Publisher 
• 5. Scanning Electron Microscopy and X-ray Microanalysis, By Goldstein Plenum publisher 



IntroductionIntroduction - 수업내용관련
• Course Goals

T i t d f d t l t f i t t l h t i ti– To introduce fundamental concepts of microstructural characterization, 
including theory, interpretation, equipment, and limitations.

– To help you identify appropriate characterization

• 실습 (Demonstrations)

XRD SEM TEM (XPS + AES)– XRD, SEM, TEM, (XPS + AES)
• 실습시간이아직정해지지않은관계로실습은 1-2주전강의시간에통보

– 실습결과의해석 – Report  

• 설계 – Report 

목표설정 (구조분석 화학분석 목표원소 )– 목표설정 (구조분석, 화학분석, 목표원소,….)
– Source와감지기를조합하여분석기기를설계
– 예상되는분석결과
고안된분석기기의문제점 한계 극복해야할점등
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– 고안된분석기기의문제점 (한계, 극복해야할점등)



IntroductionIntroduction - 실습내용관련

• X-ray diffractiony
– Measure θ-2θ data from a specimen and find the materials

• Sample preparationp p p
– Demonstration of Focused Ion Beam

• Scanning electron Microscopy
– Imaging with secondary electrons
– Analysis of Energy Dispersive Spectroscopy (X-ray spectrum)

• Transmission Electron Microscopy
– Demonstration of Image and e-diffraction acquirement
– Identification of the material– Identification of the material

• X-ray Photoelectron Spectroscopy and Auger Electron Spectroscopy
– Quantitative analysis of the spectrum
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Quantitative analysis of the spectrum



Policies and ProceduresPolicies and Procedures
• All homework are due by the start of class on the stated deadline.

Late assignments go to my office If I’m not around slide it under my door and– Late assignments go to my office. If I m not around, slide it under my door and 
leave me an email so that I know when you turned it in. 

– You lose 20% of the full assignment value per day late. Since homework are g p y
due on Wednesday, you can get 80% credit if you turn it in on Thursday, 50% 
on next Monday, nothing thereafter.

• If you wish, you may work together on homework assignments. BUT, 
you must hand in your own work, in your own words.

• IMPORTANT: you MUST reference your sources appropriately,
including texts journals web sites etcincluding texts, journals web sites, etc.
– Article authors, title, journal, volume, year, pages
– Book authors, title, publisher, year, pages
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– Web address
– etc.
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MicrostructureMicrostructure--Properties RelationshipsProperties Relationships

Processing
P fPerformance

DesignDesign

Microstructure Properties
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MicrostructureMicrostructure--Property RelationsProperty Relations
• The optimization of material properties through control of

microstructure is the central paradigm in the discipline of Materials
EngineeringEngineering.

• History: blacksmiths represent the original (empirical) practitionersy g ( )
of this approach. To this day, they very the microstructure of steels
by varying their heat treatment in order to affect their
mechanical properties. Try searching on “Damascus steels” to findmechanical properties. Try searching on Damascus steels to find
out more about the astonishing variety of microstructures used in
sword blades, for example.
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MicrostructureMicrostructure--Property RelationsProperty RelationsMicrostructureMicrostructure Property RelationsProperty Relations

• Cutting edge: controlled doping (=alloying) of semiconductors• Cutting edge: controlled doping (=alloying) of semiconductors
to make quantum dots. This is phase separation to make a two
phase structure in which the size of the (approx.) spherical particles of
one phase are small enough that quantum effects are importantone phase are small enough that quantum effects are important.
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MicrostructureMicrostructure--Properties RelationshipsProperties Relationshipsic ost uctu eic ost uctu e ope ties elatio s ipsope ties elatio s ips

P iProcessing
Performance

DesignDesignDesignDesign

Mi P tiMicrostructure Properties

“Tailor“Tailor made Materials Design”made Materials Design”
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“Tailor“Tailor--made Materials Design”made Materials Design”


