
소재수치해석

Assignment #9

신소재공학과 이학현



Problem

 Initial composition of B in A : 0.01
 Surface composition of B  : 0.05
 Diffusion coefficient of B in A : 4.529×10-7 exp[-147723(J)/RT] (m2/s)
 Injection temperature : 1173~1473K
 Injection distance : B농도가 0.03이 되는 지점



이론적 배경

Diffusion partial differential equation

U : composition
α : diffusion coefficient
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이론적 배경

Explicit method

λ stability



Key code



Key code



How does the injection distance depend on 
injection time?
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How does the injection distance depend on 
injection time?
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How does the injection distance depend on 
injection time?
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Variable : T, t, x
T : fixed

각 온도에서 u, u0, D Fix

Composition이 0.03인 지점의 injection 
distance를 알기 위해 cubic spline 적용



How does the injection distance depend on 
Temperature?
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How can you determine the activation energy 
for the reaction, and what is it?

Injection distance 를 고정 시킨 후, 각 온도의 시간에 따른
composition의 data를 통해서, cubic spline으로 composition이

0.03 일 때의 해당 온도에 따른 시간을 data를 추출 후 plotting

위의 relationship에 따라 ln(t)와 1/T 사이의 기울기에 R을 곱한 값은
Reaction activation energ와 같고, 이는 diffusion activation 

energy 와 같다.



How can you determine the activation energy 
for the reaction, and what is it?

y = 17884x - 7.5684
R² = 0.996
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상대 오차 = 0.65%

Variable : T, t, x
X : fixed (15um)



Conclusion

Explicit method를 이용하여 diffusion differential 
equation을 풀 수 있다.

Stability 조건을 만족 시키기 위해서 dx, dt 값을 적절히
고려해주어야 한다.



Discussion


