445.302   Phase Transformation in Materials (재료 상변태)

Prof. Shinhoo Kang

This course is designed for 3rd- or 4th-year undergraduate students in Materials Science and Engineering field to provide fundamental understanding in kinetics based on concepts in thermodynamics. They will study, in the course, binary and ternary diagram briefly, some issues related to (inter-phase) interface, and principles of solidification.  Toward the end of the course, diffusional and diffusionless transformation will be discussed to some extent. It is expected from the students after this course that they can practice the working principles in material design for their applications. Most classes will be carried out in English. But principles and important concepts will be explained in both languages, English and Korean to make sure the understanding. 

이 과목은 재료공학을 전공하는 3-4학년 학부생을 위한 과목으로 기본적인 재료 열역학과 상평형도 원리를 정리하고 재료에서 일어나는 속도 반응 현상을 구체적으로 공부하게 된다. 또한 상 혹은 결정 계면에서 일어나는 현상과 응고 원리를 공부하게 되며, 확산을 통한 상 변태 및 확산과정 없이 일어나는 재료 내 상 변태 현상을 다루게 된다.

전반적인 강의 (80%-90%)는 “영어”로 행하여 지며 원리 등 중요 개념에 대해서는 한국어로 다시 설명되므로 특별히 대학원(국내 및 국외)을 염두에 둔 학생들이 택할 수 있는 도전적인 과목이다. 

Weekly Topics for Lecture

1. Thermo. and Phase Diagrams- Single Components

2. Thermo. and Phase Diagrams- Binary Solutions, Phase Diagrams
3. Diffusion-Interstitial Diffusion

4. Diffusion-Substitutional Diffusion

<Quiz #1>

5. Diffusion-Tracer Diffusion                       

6. Crystal Interface and Microstructure – Boundaries in Single–Phase

7. Crystal Interface and Microstructure – Interphase interfaces in Solid

8. Crystal Interface and Microstructure – Interface migration

9. Solidification – Nucleation & growth of a pure solid

<Quiz #2>

10. Solidification – Alloy Solidification                 

11. Diffusional Transformation – Homo. & Hetero. Nucleation
12. Diffusional Transformation – Precipitation in Age-hardening Alloys

13. Diffusional Transformation – Eutectoid, massive, ordering Transformation

14. Diffusionless Transformation- Martensitic Transformation

<Final>

Textbook: Phase Transformation in metals and Alloys 2nd ed. D.A.Porter and K.E.Easterling, Champman & Hall.

Office Hour:  Thur. 4:00-6:00PM (33-114), shinkang@snu.ac.kr
TA: Mr.  Jiwoong Kim 880-8333, lovekei1@snu.ac.kr
Website:   http://cmclab.snu.ac.kr
Grading:    A 20-30   B 30-35    C, D, F 30-40%

Quiz Date:   10/4 Sat(11:00AM), 11/7 Fri., 12/12 Fri., 6:00-7:30 PM
Basis for Grading:                  Quiz (2)      200  %

                                 Final (1)      150  %





(Design & Report 150  %)

Attendance    100  %

H.W.           50  %

TOTAL        650  %

(Those who take this course 2nd time get 95% of total score.)
Attendance:
1-3         100%
4-6
        80%

7-9

60%

10 over
 0%

2 late show-ups  = 1 absence.
