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Influences of Cycles Argon Ion Bombardment on Structure and Properties of

Al Films Deposited by Magnetron Sputtering
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Abstract: In order to enhance the anti—corrosion performance of sintered NdFeB, Al films with the thickness of about
14. 0 pm were deposited on NdFeB magnets by magnetron sputtering technique. Three—-period Al multilayer films were
prepared by bombarding Al filmsurface using argon ion. The surface and cross section morphologies of the Al films were
observed by scanning electron microscopy (SEM), the structure of Al films were characterized by X-ray diffraction in-
strument (XRD), and the salt spray corrosion resistance was measured by neutral salt spray test. The influences of cyclic
argon ion bombardment on the morphologies, structure and salt spray corrosion resistance of the Al films were mainly
studied. The results show that the grains of the Al films after cycles argon ion bombardment are uniform and fine. The
columnar crystal structure of the film is interrupted by argon ion bombardment, which can be formed into two distinct in-
terfaces in the internal of aluminum films, a (111) plane preferred orientation is observed. The neutral salt spray (NSS)
test revealed that three—period aluminum multilayers have much better corrosion resistance than the single aluminum layer
with the same thickness. The anti—corrosion time of neutral salt spray can reach to 312 h. The quality and anti—corrosion per-
formance of the Al films can be improved by the method of circulated argon ion bombardment.
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Table 1 Parameters of the deposition conditions for the Al films

Technique Deposition ~ Current of  Voltage of Bias/ Deposition time/ Time of Ar™ Cycle
pressure/Pa Al targe/A Al targe/V Vv h bombardment/min period
No. (1) 0.4 25 520 250 (50%) 2 20 3
No. (2) 0.4 25 520 250 (50%0) 6 0 1
No. (3) 0.4 25 520 250 (50%) 2 20 1
No. (1) 0.4 25 520 250 (50%0) 2 0 1
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Fig. 1 Surface morphologies of the Al films deposited on different substrates
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Fig. 2 Cross section morphologies of the Al films deposited on different substrates
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Fig. 4 Macro morphologies of the sintered NdFeB coa-
ted Al films after 312 h salt spray test
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