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3.2.
4em 2cm
3mm
3456 TkW
T, S,
4 a Q. Q. Q. 1
2
Py/kW T./K S,/ mg/s W/em H/cm Q./W Q./W Q./W 7/ %
3 2641 1.13 1.06 0.66 1238 34.7 2.5 0.17
4 2915 6.81 1.14 0.69 1634 48.5 15.0 0.75
5 3157 26.0 1.34 0.75 2002 65.8 56.9 2.3
6 3333 63.5 1.36 0.77 2330 81.3 139.0 4.6
7 3461 113.2 1.40 0.78 2634 93.9 247 .4 7.1
Py/kW T./K S,/ mefs W/em Hlem 0,/W 0./W 0w W%
3 2681 1.52 1.98 0.92 1226 45.5 3.4 0.23
4 2935 7.92 2.0 1.06 1622 60.3 17.4 0.87
5 3199 33.7 2.0 1.12 1971 80.1 73.8 3.0
6 3368 76.1 2.0 1.13 2289 94.8 166.4 5.5
7 3493 135.6 2.0 1.14 2570 108.5 296.3 9.5
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Numerical analysis of molten pool heated by electron gun
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Abstract

It is necessary to know the characteristics of the metal molten pool in many fields. The velocity and temperature distribution
of the two-dimensional pool in both the cold and the hot crucibles heated by the electron gun are analyzed by the Navier-Stokes
equation under the real boundary condition. The relations between the evaporation rate and the power of the electron gun the
width of the electron beam the volume of the crucible are studied in detail for the cold and hot crucibles. In general the evapora-
tion rate increases with the power of the electron gun increasing the width of the electron beam decreasing except the width less
than 0.5mm and the volume of the crucible increasing so the effective power use ratio of the electron gun increases. The evapo-
ration rate of the hot crucible is higher if the electron beam is wider otherwise the evaporation rate of the cold crucible is higher.

The results are similar for iron copper gadolinium aluminium and so on.
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