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Selecting technological parameters from laser induced phase
transformation hardening processes of materials

Ren Enyang, Chen Tieli, Lin Yu, Li Junchang
(Institute of Laser Application, Kunming Institute of Technology, Kuming, 650093)

Abstract: We solve the heat conduction equation w ith sem+ infinite boundary condition and present
a mathematical model to emulate the relationship of the technical parameters ® (beam radius), »
(scanning speed) and P( laser power) of phase transformation processing to depth and width of the
hardened region. The comparisons of epfglation with tested results show that t he average relative errors of
width and depth of hardened region a% and 18. 7%, respectively. This results are meaningful for
better selection of technical parameter.

Key words: laser phase transformation hardening technological parameter

paraxial wave equation in free space. Fortunately, SG beams preserve their shape and order, while

propagating through optical imaging systems, which would be useful for some practical

applications. Finally, we would like to point out that the results in sections 3 and 4 are valid for the

unapertured case. The propagation properties of apertured SG beams will be published elsewhere.
T his work was supported by the National H+T ech Foundation of China.
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Table Comparission of theoretical calculation with measured results

laser power  scanning speed  width of harden layer(mm ) depth of harden layer(mm)

Ne- (W) (mm/s) calculated measured  error  calculated measured  ermor
1 1200 9.0 4.44 4.38 1.1% 0. 62 0.54 15. 4%
2 1200 11.0 4.33 4.37 0.9% 0.53 0.54 1.1%
3 1300 11.0 4.25 4.42 3.8% 0.63 0.50 5.5%
4 1300 13.0 4.81 3.81 12.7% 0.56 0.53 5.5%
5 1400 14.4 4.10 4.27 4.4% 0.59 0.41 41.6%
6 1400 16.9 4.25 4.01 5.7% 0.53 0.51 5.9%
7 1500 14.4 4.22 3.93 7.2% 0. 66 0.49  36.0%
8 1500 20.2 4.12 3.76 10. 1% 0.53 0.45 18.8%
average  3.7% average  18.7%
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