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Life Prediction Based on Arrhenius Model with Matlab Programming
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Abstract: Arrhenius Model was widely used in accelerated life prediction. The model was programmed using Matlab
language and the experimental data was processed with the program. The prediction life and the statistics parameters were provided
after Matlab numerical analysis. The data processing was verified using the example data in HG/T 3087-2001. It was concluded that
the program is easy in use and valuable in quick data processing.
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X=x;

Y=y;

for a=0.01:0.01:0.99
for i=1:1:length(T)
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X(1,1:N(1))=x(1,1:N(i))."a;

Y(1,1:N@))=log10(y(i,1:N(i))) 5

end

for i=1:1:length(T)

b(i)=(sum(X(i,1:N(1)).*Y(i,1:N(i)))—sum(X (i, 1:N(i)))*
sum(Y (i,1:N(i)))/length(X (i, 1:N(1))))/(sum(X (i, 1:N(1))."2)—
(sum(X(i,1:N(1))))2/length(X(i,1:N(1)))) ;

a_a(i)=(sum(Y (i, 1:N(1)))=b(i)*sum(X(i,1:N(i))))/
length(X(i,1:N(1))) 5

K(i)=—1%2.303*b(i);

B(i)=10"a_a(i);

end
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B_avg=sum(B)/length(B);

W=log10(K);

Z=1/T;

D=(length(W)*sum(W.*Z)—sum(W)*sum(Z))/(length
(W)*sum(Z."2)—sum(Z)2);

C=(sum(W)-D*sum(Z))/length(W);

for i=1:1:length(W)

K_avg(i)=107(C+D*Z(i));

end

1=0;

for i=1:1:length(K_avg)l=I+sum((y(i,1:N(i))-B_avg.*

exp(—=1*K_avg(i).*X(i,1:N(1))))."2); end

if I<I_min

I_min=I; a_best=a; K_t=K; B_t=B; W_t=W; D_t=
D;C_t=C;K_avg_t=K_avg;B_avg_t=B_avg;

end

end

a=a_best;
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1=2.353;

Ki=10N(C_t+D_t/Ty+1*S,);

age=exp(1/a_best*(log(log(B_avg_t/ yo))-log(KE)))
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Table 1 Data matrix x and y

hg e At El/d R x)

JEAE K A AETEAR B R (R y)

373 K 363 K 353 K 343 K 333 K 373 K 363 K 353K 343 K 333 K
0.5 0.5 0.5 1 2 0.847 0.884 0.915 0914 0.912
1 1 1 2 3 0.792 0.848 0.873 0.888 0913
2 2 2 3 4 0.705 0.791 0.848 0.874 0.902
3 3 3 4 5 0.650 0.752 0.824 0.856 0.889
4 4 4 5 7 0.606 0.710 0.802 0.839 0.873
5 5 5 7 9 0.560 0.667 0.770 0.815 0.859
7 7 7 9 12 0.496 0.610 0.725 0.787 0.841
9 9 9 12 16 0.439 0.558 0.686 0.756 0.817
12 12 12 16 20 0.384 0.499 0.639 0.718 0.797
16 16 16 20 25 0.327 0.437 0.584 0.681 0.765
20 20 20 25 32 0.289 0.392 0.539 0.633 0.729
25 25 25 32 39 0.242 0.338 0.485 0.584 0.718
32 32 39 64.3 0 0.288 0.428 0.546 0.605
39 39 64.3 99.3 0 0.254 0.387 0411 0.489

0 64.3 0 0 0 0 0.255 0 0
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Table 2 Results computed by the matlab program

. e
373K 363K 353K 343 K 333K
K 0.2093  0.1604 0.1139 0.0730  0.0445
B 0.9663 1.0039 1.0241 1.0163 1.0103
R 0.9995  0.9995 0.9971 0.9945  0.9896
a 0.59
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