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Abstract The axisymmetric dual reciprocity boundary element method is developed to calculate
phase-change heat transfer problems with the nonlinear boundary conditions. The rapid solidification
of metal droplets in the spray forming process and microgravity falling tube or tower, which considers
both the external extraction of heat carried out through convective and radiative heat transfer and the

internal heat condition combined with the nucleation -controlled solidification kinetics, are simulated

by the method. The undercooling temperature, the time to recalescence ,

the time-marching maps

of temperature fields and phase -change interfaces are presented in this paper.
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Ti 1.8 4.5 1.54 0.38 1.55 0.45
Pt 2.6 3.0 2.96 1.01 295 1.21
Zr 5.0 3.5 4.02 1.22 4.03 092
Rh 2.3 3.2 3.98 0.68 402 093
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