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Problem) Consider injection of an alloying element B in a metallic matrix A. The

initial composition of B in A 1s 0.01. Injection is carried out by
maintaining the surface composition of B to be 0.05. The diffusion
coefficient of B in A is 4.529x107’ exp[-147723(J)/RT] (m?/s). The
injection temperature 1s between 1173K and 1473K. Injection distance 1s
defined to be the distance from the surface of a point where the
composition of B 1s half of the target value (0.03). Perform the
followings:

(a) How does the injection distance depend on injection time?

(b) How does the injection distance depend on temperature?

(c) How can you determine the activation energy for the reaction, and
what 1s 1t?

Initial composition of B in A : 0.01
Surface composition of B : 0.05
Diffusion coefficient of B in A : 4.529x107 exp[-147723(J)/RT] (m?/s)

Injection temperature : 1173~1473K
Injection distance : B& =7} 0.030| &&= X|H
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w) = AwV—D,  foreach j=1,2,....

oAt
(m

’ —
Wiy — Wi

J

2

stability



result=fopeni “result.t=t", "w" N

printf{"Enter dt: "
scanf(“ZIf",&dt )

printf{ "Enter dx "X
scanfi"ZIf", &dxr )

printf{"Enter the Temperature: "
scanfi"ZI1f",&TN

n=10004dt; /7 OlolE H M &zo HZF

D=4 520+pow{ 10.0,-7 }+expl { -147723 3/ (R+T ) 1
[amda=¢ 0+dt 3/ dx+dx )

=0,

matrix={double++imallocisizeof{double+j+n};
w={doub le++imal loclsizeof{ doub e J+nl.

Foar{i=0; i<n; j++)
{
forj=0; j<n; j++)
matriglillil=0.
'

Foar{i=0; i<n; j++)
{
for(i=0.j<n: j++]
{
ifli==j)
matrix[i][j]1=1-2+lamda.
'
for(i=0.j<n: j++]
{
iflj==i+11]
matriz{illil=lamda:
'
for(i=0.j<n: j++]
{
iflj==i-11
matriz{illil=lamda:

’
for{i=0; i<n; i++)
{
Forfi=0;j<n; j++]
i
if{i==0)
wlillil=0.08;
else
wlillil=0.01:

Forfi=0;i=n-1;i++)

{

w=0.

forfi=0:j=n-1.j++]

{

temp=0;
forfk=0:kn:k++)
{
temp=temp+matris[j+11[kl+wlk]l[il;
1
wli+11[i+1]=temp;
iF{i+1==60) // OJ0|E| S| o7 HHE =7
{
for( =00 1<n: [ ++]

{

ifCfabs(wl1]10i]-0.01)=0,000000017
fprintfresult, "EIf LIF8n", 2wl 1100] 0
el




CH¥windows#system32¥¥cmd.exe

Enter dt:=1
Enter dx:8.800001
Enter the Temperature:1173

A=otedl OFF FILE FEHAZ - . .

result - O 2 &

uF HIE
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T : fixed
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Injection distance vs 1/T
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ex) for a diffusion controlled reaction, f o« 1 / D

D, -exp (-Q*/RT) vese d{ Infy)

Cd(nl/Dy _

QFF = R =577

Injection distance € 1174 A|Zl ¥, 2t 2 59| AjZ2H0j| &
composition?] datag S9ljA{, cubic spline@ 2 composition9]
0.03 ¢ U9 9liY 250 U}= A|2HS datag FZ ¥ plotting

9] relationshipf W2} In(t)2t 1/T Afo|9] 7|27]9]| RS &%t 242
Reaction activation energ®} 221, 9| = diffusion activation
energy o Z}.



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

In(t) vs 1/T y =17884x - 7.5684
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o Explicit methodg& ©|£9%}9 diffusion differential
equation= £ 3 AL}

o Stability £ 9HE A|7]7] YOHA dx, dt 24 HHY|
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