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Physical modd and numerical ssimulation of intense pul sed
electron beam surface modification

QIN Ying , WU Ai-min , 20U Jiarrxin , HAO Shengzhi , LIU Yue , WANG Xiao-gang , DONG Chuang
( State Key Laboratory for Materials Modification by Laser, lon and Hectron Beam, Department o Physics,
Dalian University d Techndogy, Dalian 116024, China)

Abdgract : A one-dmendon tenperature and gress modd is proposed based on the beamtarget interaction process and thermat-eadic the-
ory for the intense pulsed eectron beam treatment. The teperature and gress profiles are derived by the numericd smulation. According to the
smulation , the melted layer is about 2000nm in depth , the rate of rapid heating and cooling reaches 16 10° K/ s, the aplitude of quad- datic
thermal dressis about severa hundreds MPa, the vibratory frequency of thermal sresswave isabout 16 10°Hz. The Smudion explains stis
factorily the observed experimental pheromena as the suface melting depth and the depth digtribution of microhardness.

Key words: Intense pulsed dectron beams (IPEB) ; Numerica smulaion; Therma dress wave
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