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Re/10° Pr/107? Gr10’ Ge/10 Le/10°
T./K V./mg s~ ! W,/em H;/ecm
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W 5.241 1.213 6.906 4.32 0.926 4035 183.8 0.68 0.39
Ir Nd 5.410 1.208 7.152 38.60 0.440 3976 168.2 0.75 0.44
Cr 5.199 1.243 6.762 38.00 0.098 3991 175.4 0.73 0.41
— 14.35 1.272 3.741 — — 3599 35.4 0.68 0.54
W 13.44 1.284 3.637 -56.46 3.184 3609 41.4 0.70 0.59
Ru Nd 14.27 1.280 3.802 31.82 1.154 3577 41.2 0.76 0.66
Sn 14.31 1.261 3.793 31.08 1.101 3577 41.0 0.76 0.56
Cr 13.45 1.324 3.573 34.09 0.426 3581 39.7 0.73 0.63
Pr Gr
4. Ge Le
1 3
W Nd Sn Cr
Th Pt Ir Ru
2 Re x Pr
Re
1 Wee H K et al 1989 Int. J. Mass Transfer 9 1765 7 Singh A K et al 1999 Heat and Mass Transfer 35 39
2 Srinivasan J and Basu B 1986 Int. J. Heat Mass Transfer 4 563 8 BoY Wang D W and Ying C T 2002 Acta Phy. Sin. 511535 in
3 Pimputkar S M and Ostrach S 1981 J. Cryst. Growth 55 614 Chinese 2002 51 1535
4 McClelland M A 1995 Int. J. for Numerical Methods in Fluids 20 9 Xiao J X and Wang D W 1999 J. Tsinghua Univ. Sci. & Tech.
603 39 56 in Chinese 1999
5 Basu B et al 1991 Acta Metall Mater 39 725 3956
6  JueT C 1999 Heat and Mass Transfer 35 149



4 889

Numerical analysis of alloy molten pool heated by electron gun

Bo Yong Wang De-Wu  Ying Chun-Tong

Department of Engineering Physics  Tsinghua University ~ Beijing 100084  China
Received 17 July 2002  revised manuscript received 28 August 2002

Abstract

The physical model for a square alloy molten pool heated by an electron gun is described by the Navier-Stokes energy and
species concentration equations. The velocity temperature and concentration distributions of the two-dimensional pool are ana-
lyzed by the finite difference method. The relations between the metal solvent evaporation rate and Rayleigh number Re Prandtl
number Pr Grashof number Gr and Lewis number are studied in detail. In general the solvent evaporation rate increases with
decreasing Rayleigh number decreasing Prandtl number increasing Grashof number and increasing Lewis number so the power
use ratio of the electron gun increases. On this basis such metal solutes as wolfram neodymium and chromium is intermingled
to such involatile metal solvents as thorium platinum ytterbium and ruthenium and the numerical results indicate that the metal

solvent evaporation rate increases.
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