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Fig. 2 Three-dimensjonal temperature distribution Fig. 3 Surface temperature thstribution at the beam spot
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Fig. 4 Surface temperature distribution at the beam spot Fig. 5 Transmission electron micrograph showing o' -
central position { ¥ = 9 mm ) of the sample Martensite in the laser processed hardened zone
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A Three-dimensional Numerical Model for Laser Transformation
Hardening of Metals

Ma Tianchi Chen Gai*
(South China Normal University , Quanturn Electronics Institute ;
* Department of Mathematics, Guangzhou 510631)

Abstract A three-dimensional numerical model for laser surface transformation hardening
of metals using the finite differential technique is given in this paper. The model takes into
account the finite dimensions of the workpiece, the temperature dependence of thermal-
physical properties of the material, the laser processing parameters, and the surface heat
losses due to convection and radiation. According to the model a three- dimensional
temperature distribution on the surface and inside the workpiece can be obtained. The model
can also be used to predict the phase transformation depth resulting from the laser surface
treatment. Good agreement is demonstrated with experimental results for laser hardening of
a zirconium alloy.

Key words laser transformation hardening, three-dimensional modelling, metals
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