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Analysis of the temperature field nduced by laser strengthen ing
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(1 Key Laboraory of Advanced M anufacturing Techno gy, Beijing University of:=Fechnology, Beijing 100022, China; 2 School of
Mechanical Engineering, Beijing University of Science and Technology, Béijing 100083, China; 3 Beijing Oriental Enterprise,
Beijing 100016, China; 4 Deparment of Mechanical, Tangshan Institutey Tangshan 063000, China)

Abstract: The effect of laser surface strengthening is detem ined“by the themal circular principle In order © obtain the
reasonable quenching depth and distribution of the micro-hardness, the temperature field resulted from the laser strengthening
must be analyzed exactly The influence of the scanning parameters-on the temperature field induced by the laser can be analyzed
through the FEM. At the same time, the result fom the smulation can be verified with the infrared measuringmethod Finally, the
conclusion can be drawvn that the microstructure of the material surface can be mproved effectively by the laser strengthening
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technology and the themal circular principle can(be, affected by the change of the process parameters
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Fig 1 Simplified model of the laser treament
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Table 1 Chemical distribution of the expermentaloll

chemical

Si Mn P S Ni Cr Mo
component
content 17 06 09 0026 002009 19 037
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Fig 2 FBM model of numerical analysis during the laser treament
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Fig 3 Themal circular principle at different depth in the laser got
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Fig 4 Themal circular curve at different location on the scanning direction
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Fig 5 Temperature distribution on the surfacesunder different parameters
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Fig 6 Influence of the laser power on the hardness of the quenching layer
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Fig 7¢ Temperature distribution on the surface obtained by the themometer
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Fig 8 2D ionthem of the temperature on the surface
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Fig 10 Micmstructure of the quenching layer after the laser treament
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