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Table 1 Material parameters of iron

p&g.n]_J T'arr;/K T. /K Lrn/.]/"kg LI/J/kg
7870 1810 3273 2. 6610 60. 95 10°
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Table 2 Temperature-dependent parameters of iron

T /K 293 1060 1600 > 1810
o /% 9. 71 37.0 39.6 43.0
K/Wm 'K 73.6 29. 4 30.3 30.3
C/Jkg 'K 439 665 544 544
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Fig. 3 Calculated interface profiles at 50 ms for

different laser beams and powers
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Fig.5 Development of temperature at different depths along beam axis during pulsed Gaussian (a)

and flat+top (b) laser processing
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Enthalpy Solution of Conduction Phase Change During Laser Processing

Yu Gang An Yongqgiang Hu Youjuan
(Institute of Mechanics, The Chinese Academy of Sciences, Beijing 100080)

Abstract An axisymmetric model has been developed to simulate conduction phase
change during laser processing based on enthalpy method. The spatial and temporal
profile of the laser beam and the temperature dependent properties of the material
have been taken into account in the model. A Gaussian beam and a flat beam are
used, respectively, to simulate the interaction with iron as target and the results
for vaporiquid and liquid-solid interface evolutions and temperature field develop—
ment in the material are obtained.

Key words laser processing, phase change, model, enthalpy method





