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Fig. 1 The surface craters of 304L. produced after HCPEB irradiation
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(a) The chart of voids distribution (b) Three-dimensional image of surface voids
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Fig. 2 Laser scanning profilometer curve and three-dimensional image of surface voids distribution
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Fig. 3 SEM images showing surface micropores after HCPEB irradiation
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Fig. 4 SEM images showing different surface micropores after 10 pulses HCPEB irradiation
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Fig. 5 The size distribution of different surface micropores after 10 pulses HCPEB irradiation
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after HCPEB irradiation
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Rapid Preparation and Characterization of the Surface Microstructures of
AISI 304L Austenitic Stainless Steel by High-Current Pulsed Electron Beam

CAI Jie' ,ZOU Yang' . WAN Ming-Zhen' ,PENG Dong-Jin',
LI Yan',GU Qian-Qian',GUAN Qing-Feng'**

(1. College of Material Science and Engineering ,Jiangsu University ,Zhenjiang 212013 ,China;
2. State Key Laboratory of Superhard Materials ,Jilin University ,Changchun 130012 ,China)

Abstract: High-current pulsed electron beam (HCPEB) technique was used to irradiate the AISI 304L
austenitic stainless steel. The vacancy defect clusters of the irradiated surface layer were investigated
by using transmission electron microscopy. The experimental results indicated that a large number of
supersaturation vacancies involving vacancy dislocation loops and stacking fault tetrahedra (SFT)
were induced on the irradiated surface layer after HCPEB irradiation. Additionally, surface morpholo-
gies of the irradiated samples were characterized by optical microscope, scanning electron microscope
and non-contact optical profiler in detail. It was found that high density,fine and dispersed micropores
were inevitably formed. The dominating formation mechanism of surface micropores should be attribu-
ted to the migration of large number of vacancies (clusters) defect along line and (or) surface struc-
ture defects towards the irradiated near-surface layer during HCPEB bombardment and cause vacancies
accumulation. The present results indicate that HCPEB technique is a new method to successfully fab-
ricate the surface porous metallic materials by selecting appropriate materials and adjusting HCPEB
process parameters.,

Key words: high-current pulsed electron beam (HCPEB) ;3041 stainless steel; micropore; porous material
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