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Fig.1 Morphologies of craters induced by HCPEB irradiation with 5 pulses at different electron beam energy
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Fig. 2 Number density of craters with Fig. 3 3D morphology of craters after
the electron beam energy bombardment with 10 pulses of 24. 3 keV
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Table 1 Average diameter of craters formed by HCPEB

Average diameter/ (pum)
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n=>5 n=10 n =20
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24.3 31.21 31. 40 31.89
27.0 38.07 38.23 38.78
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Fig. 4 Crater diameter distributions after HCPEB treatment with different electron beam energy
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Fig. 5 Surface morphologies of sample with shot peening treatment and

electron beam bombardment of 21. 6 keV and 10 pulses
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Influence of Surface State on the Crater Formation of
Metallic Material Surface Irradiated by
High-Current Pulsed Electron Beam

WANG Xiao-Tong',PENG Dong-Jin',ZOU Yang',
WAN Ming-Zhen',CAI Jie' , GUAN Qing-Feng'**

(1. School of Material Science and Engineering ,Jiangsu University s Zhenjiang 212013 ,China;
2. National Laboratory of Superhard Materials,Jilin University ,Changchun 130012 ,China)

Abstract: In order to investigate the influence of crystallographic properties of materials on the forma-
tion mechanism of surface craters,high current pulsed electron beam (HCPEB) was used to irradiate a
304 austenitic stainless steel with and without shot peening treatment. The morphologies of surface
crater induced by HCPEB were characterized in detail. The experimental results indicate that a large
number of volcano-like craters are inevitably formed on the surface sample after HCPEB irradiation.
The number density and dimension of craters decrease with the increase in electron beam energy. It is
found that inclusions on the surface layer easily become the new nucleation sites of craters;however,
they are gradually removed during the period of eruption in the formation of the crater,and showing a
surface purification effect. Additionally, it is established that the number density of craters on shot
peening samples is significantly increased than untreated ones. The number densities of craters on the
samples with and without shot peening treatment follow the similar law. The present results indicate
that the crystallographic properties of materials have a great importance to the formation of surface
craters,and the structure defects, such as grain boundaries and dislocations are the preferred sites of
the nucleation of craters.

Key words: high current pulsed electron beam;304 stainless steel;crater
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