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Table 1 Steel. sizes of the sample. and the chemical composition ( wt-% )

No. of steel size/mm C Si Mn P S Al Cr Cu N

45" 2003010 0.46 0.29 0.39 0.012 0.026 0.003 0.12 0.215 0.006
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Fig. 3 Distribution of the amount of martensite versus Fig. 4 Calculated configuration of the laser quenching
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Fig. 6 The calculated hardness—depth curve
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Numerical Simulation of the Transient Temperature Field and Properties of
Metallic Material During Laser Quenching

Guan Yihong Chen Tieli Chen Junruo Wang Honggang

(Department of Basic Science, Kunming University of Science and Technology, Kunming 650093)

Abstract From the theory of phase transformation and thermal elastoplastic, and based
on experimental data of laser quenching. a non-inear coupling heat-conduction equation
considering phase transformation, temperature field and variable physical properties can
be estabilished. A model of the relationship between the phase transformation producers
and the material properties is put forward which is resolved by means of the Finite Ele-
ment Method (F. E.M.). Comparing the calculated results with those of experiments,
satisfying agreement is found. It might be valuable for some practical applications and for
the development of theory.

Key words laser quenching, F. E. M, phase transformation, temperature field, non-

linear heat conduction equation



