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Fig. 1. (color online) Depth-normalized energy loss
function of 27 keV electrons in stainless steel and alu-

minum.
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Fig. 2. (color online) Temperature distribution and evolution in aluminum target induced by 800 ns, 2 J/cm?

(a) and 3 J/cm?(b) IPEB.
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Fig. 3. (color online) Temperature distribution and evolution in 304 stainless steel target induced by 800 ns,

2 J/em? (a) and 3 J/cm?(b) IPEB.
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Fig. 4. (color online) Interface (the grey line) evolution
and pressure distribution (Pa) of liquid protuberance
at (a) 0's, (b) 200 ns, (c) 500 ns, (d) 1000 ns in 304

stainless steel.
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Simulation on surface morphology evolution of metal
targets irradiated by intense pulsed electron beam®

Yu Xiao" Shen Jie!) Zhong Hao-Wen" Zhang Jie) Zhang Gao-Long"
Zhang Xiao-Fu" Yan Sha? Le Xiao-Yunb?

1) (School of Physics and Nuclear Energy Engineering, Beihang University, Beijing 100191, China)
2) (Institute of Heavy Ion Physics, Peking University, Beijing 100871, China)

( Received 16 April 2015; revised manuscript received 30 June 2015 )

Abstract

Based on the review of previous experimental and theoretical studies on the surface processing by a pulsed intense
electron beam, the induced temperature field in aluminum and 304 stainless steel is simulated by the finite element method
(FEM) to estimate the existing time and depth of molten metal flow field on the irradiated surface. The generation of
craters is attributed to the thermal resistance formed by the grain boundaries, and the influence of material properties
on the mechanism of crater evolution is also discussed. Two-phase flow field simulation on molten metal is carried
out with a combination of level-set method and FEM to estimate the mass transfer behavior at the craters and surface
protuberance. It is revealed that the mass transfer effect driven by surface tension is an important factor for the formation
and evolution of round-shaped craters on the surface of metals with high melting point, viscosity and surface tension
coefficient. However, for metals with low melting point, due to the strong disturbance by ablating gas plume and low

surface tension effect, the craters are more likely to have irregular splashing edges.

Keywords: intense pulsed electron beam, surface morphology, flow field, surface tension
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