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Effects of Knocking Frequency for Al Coatings on GDP Microsphere

SUN Shu-bing'?, HE Zhi-bing?, HE Xiao-shan?, LI Li'?, WANG Feng'?, LIU Yan-song®
(1. College of Materials Science and Engineering, Chongqing Jiaotong University, Chongqing 400074; 2. Research Center of
Laser Fusion, China Academy of Engineering Physics, Mianyang 621900, Sichuan; 3. National and Local Joint Engineering
Laboratory of Traffic Civil Engineering Materials, Chongqing Jiaotong University, Chongqing 400074)

Abstract: In inertial confinement fusion, metal coating can be used as a protective layer on hollow microspheres, which plays
an important role in improving the performance of the target. The aluminum coating was deposited on the glow discharge
polymer microsphere by magnetron sputtering technique. Rotation and knocking were utilized to make microspheres bounce
randomly. The effects of changing the length of striking interval on the quality of the aluminum coating was investigated. X-
ray camera, white light interferometer, SEM and XRD were utilized to characterize the coating. The results show that the
thickness of the aluminum coatings on the hollow microsphere surface is about (2+0.1) um. The coatings’ surface is smooth
and free of cracks, with a roughness below 75 nm. The coatings are found with a columnar crystal structure and preferentially
orienting at the (111)crystal face. The repeatability of the experiments is demonstrated to be good. It is found that knocking
can effectively improve the shadowing effect in the process of coating growth. The wall thickness uniformity increases and the
surface roughness is affected. When the striking interval is 15 s, the comprehensive quality of the microsphere aluminum
coating is the best with the wall thickness uniformity up to 93.5%, the surface roughness of 30.43 nm, and the grain size of the
preferred crystal face of 13.66 nm, respectively.
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Table 1 Parameters of the experiment

Samples  Length of knocking interval / s Sputtering time / s

A Unknocking 30 000
B 60 30 000
C 45 30 000
D 30 30 000
E 15 30 000
F 8 30 000
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Fig.2 Schematic diagram of Al deposition on microsphere
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Fig.3 X-ray image of microsphere
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Table 3 Minimum surface roughness of coatings deposited on shells in this work and other literatures™*!
Composition Substrate Thickness / pm Moving mode Roughness / nm References
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