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Fig.1 The surface microstructure (a) and interface structure (b) of Ag film using magnetron sputtering method; the surface
microstructure (c) and interface structure (d) of Ag film using ion beam composite deposition.
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Fig.2 The interface structure between the transition layer and
silicon substrate using ion beam composite deposition.
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Fig.3 Photographs of the samples deposited with Ag films measured by hundred cells knife grid method.
(a) the substrate without Ag film using magnetron sputtering method; (b) the Ag film adhered on the tape;
(c) the substrate with Ag film using ion beam composite deposition
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Fig.4 The friction curve of the Ag film without (a) and with (b) transition layer.
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Fig.5 The wear image of the Ag films with (a) and without (b) transition layer.
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Fig.6 The three-dimensional structure of the wear scar with (a) and without (b) transition layer.
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Microstructure and properties of silver films obtained using ion beam composite deposition

JIN Jie QIU Weiwei

WANG Jinhui  GUO Huibin

(Beijing Research Institute of Automation for Machinery Industry, Beijing 100120, China)

Abstract Using ion beam composite deposition method Magnetron sputtering deposition, soft metal solid lubricant

of Ag film was grown on 9Cr18 steel substrate. The microstructures and friction properties were measured by means

of the hundred cell knife scratch method, MS-T3000 multi-meter friction and wear testing and scanning electron

microscopy. The results showed that compared with the magnetron sputtering method, a transition layer bonded with

chemical metallurgy and mechanical engagement is formed after ion beam composite deposition. The transition layer

can be attributed to the strong adhesion between the film and the substrate.
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