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Numerical Simulation on Heat Transfer and Fluid Flow Phenomena in
Laser Surface Remelting Process

Z0U De-ning LEI Yong-ping SU Jun-yi
£7 Xiian Jiaotong UniversityE~Xi i an 710049£0

Abstract The software used to simulate temperature and velocity fields in laser surface remelting process is developed on the
basis of PHOENICS code. Computational methods £which include a fixed-grid and general source term based on dealing with
melting and solidificationf-are employed. Momentum and energy changes caused by moving heat source are taken as additional
sources in controled-equationsE-and the equations are discretived and solved using a control-volume-based method. By using the

softwareEmumerical calculationon heat transferf-phase change and fluid flow in laser remelting process of an aluminum alloy

speciman are carried out.
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Fig.1 Stekch of the laser surface remelting
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Table 1 Physical properties used for calculation

Thermal coefficient 8 =1.0x10-4C

of expansion

Density o =2700 kgt ~?
Emissivity e =0.4
Reference temperature T, =652C

k; =168 W/ni=C

k, =108 W/nmi&C

T, =652°C

Ts =582°C

L =395000 Jikg ™'

¢ = 1066 J/kgoC

7 =1.0x107% kg~ lj~!

Liquid heat conductivity
Solid heat conductivity
Liquid temperature
Solid temperature
Latent heat

Specific heat

Viscosity
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Fig.2 Calculated three-dimensional velocity and temperature fields in different cross sections within laser melting

zone of aluminum alloy

£7 a£GndE" bEGlescribe the temperature and velocity fieldsEvespectivelyE-lines 1£2£3£4 and 5 stand for 652£800£4000£1200 and

1400°C isotherm linefE" cE@ndE™” dE@ire the comparisons between the boundaries of melting zone obtained by using simulation and experiment
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