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Analytical calculation of the hardening depth of

laser surface hardening ductile cast iron
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Abstract; In order to obtain the hardening depth that treated with laser surface hardening simply and immediately, the

process of laser surface hardening was analyzed and an analytical equation was concluded based on the semi-infinite surface point

heat thermal diffusion equation, at the same time the experiment was conducted and ideal results were obtained. The method is

right and efficient verified by the experimental results under existing experimental conditions.
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#include < math. h >

main( )

%

double A;

double x =0.001 ;

double sum =0;

int m,i;

double C[ 100 ] ;

double B;

char ch;

printf( " Please enter the value of A:\n");

scanf(" % If" ,&A);

for(x=0.001;x< =2;x+ =0.001)

{

for(i=1;i< =1000;i + +)

{ m=1;

m % :(i+1);

Cli] =(pow(x,2*i+2))/((2*i+1) *m);

if(i%2 = =0)

C[l] = -1 *C[i};
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sum+ =C[i];
i
B=0.5643341 %= (1 =1.172 #*x + (sum +x * x) ) ;

if(B-A< =0.04)

?

printf ("B(x=%f) =%f\n" ,x,B);
ch = getch( ) ;

break ;

b
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Table 1

element C Si S Mn P
mass fraction 0.0277 0.00022 0.0324 0.0047 0.00041

HAER L 2 {4: ProCAST #7189 Material Data 324t
¥4, QT600-3 & & B B [C 44 b FF 45 IR & & 1053K
(780°C), 45 /5 % 1421K (1148C), 1 B R x =
33.44W/(m - K), % p =7.3 x 10°kg/m’ , L3 FE
¢=0.836 x10°]/(kg - K)
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Composition analysis of experimental ductile cast iron
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Table 2 Process parameters

No. power/W velocity/{mm - s~') diameter/mm macrohardness/HRC

1 720 1.2220 3.5 51.5
2 740 1.4513 3.5 53.1
3 760 1.9860 3.5 57
4 760 1.6040 3.5 47
5 760 1.4513 3.5 56
6 760 1.2220 3.5 54.1
7 780 1.4513 3.5 58.3
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Macrography

a—the second b—the third c—the fifth d—the sixth e—the seventh
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