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학습평가 및 방법
중간고사 (25) + 기말고사 (25) 
+설계문제발표 및 보고서 (25)

+ 출석, 과제, 수업시간 질문 (25)

Grading: A(20%), B(30%), C이하(50%) or 
A(30%), B(30%), C이하(40%) 

교과목 목표
열역학과 속도론의 관점에서 재료의 상변화
와 미세구조 형성에 관한 기본개념을 이해
하고 핵 생성과 성장기구 및 변태속도에
대한 고찰을 목표로 한다. 

강의 진행 방법
(질문식 수업)

1. 앞으로 배울 내용을 스스로 생각하여 해결
하도록 유도
→ 문제해결 및 연구활동과 비슷

2. 미리 내주는 문제를 생각하는 것으로 예습
3. 따로 예습을 하지 말고 복습을 할 것
4. 학생들의 주도적인 사고활동이 중요
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1.2  Single Component Systems

1.3 Binary Solution: Gibbs free energy 

1.1  Equilibrium

Phase Diagram

1.1  Equilibrium 

Thermodynamics says which process is possible
or not and never says how long it will take.
There is no time variable.

How long it will take is the problem of Kinetics.
The time variable is a key parameter. 

Phase Transformation                   

→ thermodynamics
→ equilibrium

→ non-equilibrium
→ thermodynamics & kinetics

How does thermodynamics differ from kinetics? 
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Basic Concepts of Thermodynamics 

What is the meaning of heat capacity 
(Cp), internal energy (E), enthalpy (H),
entropy (S) and Gibbs free energy (G)?

How is temperature different from heat?

Draw the plots of Cp vs. T, H vs. T and S vs. T. 

How is Cp related with H and S?

Plot the curves of G vs. T.
G = Gibbs free energy 

What is the slope in the plot of G vs. T?

Try to think and find out your own answers of 
the following questions without seeing the text. 

What is the meaning of entropy (S) and 
Gibbs free energy (G)?
(For this question, you can read the text of thermodynamics.)
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Which is larger, HL or HS?

Which is larger, SL or SS?

Which is larger, GL or GS at low T?

What is a relation between GL and GS at Tm (melting temperature)?

What is a relation between HL and HS at Tm?

Compare the plots of H vs.T and G vs. T.

What is the expression of dG?

Derive the equation 
describing the P-T diagram.

What is the thermodynamic meaning 
of phase boundaries?
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Liquid was supercooled to T below Tm. 

How is a driving force for this phase transformation
(solidification) expressed in terms of ΔHL→S,
ΔSL→S and T?

How is a driving force for this phase transformation
(solidification) expressed in terms of Tm, ΔT and L
(latent heat)? 

How can you derive the expression of the molar Gibbs 
free energy for binary solution?

It is assumed that A and B have the same crystal 
structures in their pure states and can be mixed in any 
proportion to make a solid solution with the same 
crystal structure. 

The molar Gibbs free energies for pure A and B are 
given as GA and GB, respectively. 
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Composition in mole fraction   XA, XB XA + XB = 1
1. bring together XA mole of pure A and XB mole of pure B
2. allow the A and B atoms to mix together to make a 
homogeneous solid solution.

What is the molar Gibbs free energy change after
step 1?

What is the molar Gibbs free energy change after
step 2?


