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Fig.1 XRD patierns of the Al films before (0#) and after 1(1#),

5(5#) and 10(10#) HCPEB treatments.
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Fig2 SEM images of the Al films before (a) and after (b, ¢ and d, respectively) 1, 5 and 10 HCPERB treatments.
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Fig.3 Elemental depth profiling (EPMA scans) of the Al films
before (a) and after 5 HCPEB wreatments (b).
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Fig.4 Line analysis of the elemental depth profiling for the Al
films before (a) and after 5 HCPEB treatments (b).
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Table1 Corrosion data of the untreated and treated Al

films sample
Sample No. Ecore /mV Ton InA-cm™? R, xQ)
0 -623.5 5.479 7919
1 -415.7 4.488 10.58
5 279.2 4543 23.18

10 -212.7 12.12 5914
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Fig.5 Potentiodynamic scanning anodic polarization curves of
untreated and irradiated samples
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Structure and performance of Al films deposited on DZ4 alloy

by high-current pulse electron beam treatment

MEI Xianxiu WANG Zhong HAO Shengzhi QIN Ying LIN Guogiang DONG Chuang
(School of Physics and Optoelectronic Technology, Dalian University of Technology, Dalian116024, China)

Abctract Aluminum films of 3 pm were deposited on DZ4 alloy by multi-arc ion plating, and were treated by
HCPEB (high-current pulse electron beam) at 27 kV in a flux density of 1.5 J/cm® with the pulse frequency being 1, 5
or 10. SEM images of the samples show that the Al film treated by one pulse became leveled, and the surface
smoothness increased with the pulse frequency, but the film treated by 10 pulses had obvious micro crack appearance.
Melt pit and eruption phenomenon were observed in the treated films, with the 5-pulse treated being the most obvious.
Scanning electron probe microscopy analysis of the film cross-section revealed that the film had been mixed with the
substrate. Glancing incidence XRD analysis of the films indicated that, with increasing pulse frequency, the film’s Al
content reduced, and the Ni content of the substrate increased. The film treated by one pulse had non-crystalline phase,
while the multi-pulse processed films had new phase of NiAl, which is advantageous in improving anti-corrosive
performance enhancement of the film. An improvement of about 70% was observed in corrosion electric potential test

of the 10-pulse irradiated film.
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