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An Artifical Neural Network Used for Virtual Process of L aser Surface

Harden ng for Blanket D ies
ZHANG Tao-hong, YU Gang
( Institute of M echanics, Chinese A cadamy of Sciences, B eijing 100080, China)

Abstract: The artificial neural netvork methodology has been developed for the virtual smulation of the laser surface
hardening process for blanket dies L aser-control parameters and surface geometrical configurations are taken as the main
input data. BP netvork model is built after the training of sample data to predict the hardening effect including hardness,
hardening depth, relative wear resistance and surface roughness Camparion of predicted and experimental data has con-
fimed the accuracy of the neural netwvork goproach to optimize the technological parameters and provide effective founda-
tion in practical production. The progran of the neural netwvork iswritten in C language due to its versatility.
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' ’ Fig 2 Curved surface and the projection of the laser irradiation
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Fig 3 Difference of real and ideal processing on point O J
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Tablel Camparison of the test smplesand the predicted data
/ / / / / /
mm? w ms (°) mm (HV0. 025) Um Rajl m
1 0.36 1800 70 15 0.23 742 2.6 462 1.7
1 0.36 1800 70 15 0.23 700 2.3 450 1.76
2 0.18 2000 75 5 0.12 813 3.1 491 1.7
2 0.18 2000 75 5 0.12 890 3.6 475 1.6
, P =1800W, d =0mm,T =75ms g =0.36
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Fig 4 Surface ssgnent of the die and the predicted hardness = T I AT
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M iddle Frequency Induction Heat Treatment Production L ine
for Stator and Rotor of Screw-Rod Dr ill Tools
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