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TiMo Alloy Film and Ti—-Mo Multilayer Films Prepared by lon-beam Enhanced Deposition
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Abstract: Ti-Mo metallic multilayers and TiMo alloy film were prepared by ion beam enhanced magnetron sputtering
deposition, and some mechanical properties of films such as bonding strength, toughness, hardness and tribological performance
were evaluated. These results show that the hardness of all Ti-Mo multilayer films of different periodicity and modulation ratio
becomes harder than the surface hardness of Ti pure film or Mo pure film. When periodicity of the multilayer films is low from
200 nm, a distinct super—hardness effect occurs, while, the surface hardness of multilayer films with periodicity 20 nm is highest
among these Ti—-Mo metallic multilayers, and the surface hardness of multilayer films is increased with reducing the periodicity of
the films or increasing the modulation ratio of Ti film/Mo film. The bonding strength can be improved more efficiently by Mo
transition layer than Ti transition layer, and the ion assistance can improve the films bonding strength obviously. The hardness of
TiMo alloy film is close to that of pure Mo film, however, its hardness is lower evidently than that of Ti-Mo multilayers with
periodicity 20~200 nm, and its toughness is also poorer than that of multilayers with periodicity in excess of 60 nm. The Ti-Mo
metallic multilayers with periodicity 20 ~200 nm indicate a better tribological performance than TiMo alloy films.
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Fig.1 Surface micrograph of Ti-Mo multilayer film
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Fig.2 Micrograph of cross—section of multilayer films with different periodicity on titanium alloy
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Fig.3 X-ray diffraction patterns of TiMo alloy film and
Ti-Mo multilayer films
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Fig.4 Element distribution on the cross—section of Ti-Mo
multilayer film with periodicity 200 nm (a) and TiMo alloy
film (b)
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Table 1 Microhardness of TiMo alloy film, Ti-Mo multilayer
films with different periodicity and TC4 substrate
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Table 2 Effect of modulation ratio on the hardness of Ti-Mo
multilayer films
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Fig.5 Fatigue micrograph of dynamic repeating press of alloy film and Ti—-Mo multilayer films with different periodicity
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