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Structure and Mechanical Performance of (Al,Ti)N Periodical Multilayer Films Deposited by
MF Magnetron Sputtering
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Abstract: (Al, TN multilayer films were grown by MF magnetron co-sputtering with LABVIEW software controlling
the flow of N,, the morphologies and mechanical properties of the films were characterized with X - ray diffraction
(XRD), scanning electron microscope (SEM) and nano-indenter, respectively. The results showed that only coexistence
of cubic structures was observed at different duty ratios, (Al, Ti) N multilayer films showed the preferred orientation of
crystals and the preferred orientation vary with duty ratios, when the duty ratio was 50% ., (111) peak and (220) peak
turned to be stronger. The mechanical properties and adhesion between the film and the substrate were enchanced because
of the multilayer structure. The hardness was reached to 33. 58 GPa and the critical load was around 40 N, meanwhile,
the wear of multilayer films was obviously improved too, which are bonded in the course of wearing. The performance of
multilayer films got better with the increase of N, flow.
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Table 1 Experimental parameters with different duty ratios
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Fig. 1 Section micrograph of AITiN films grown with dif-

ferent duty ratios
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Fig. 2 XRD patterns of the (Al, TN films grown at dif-

ferent duty ratios
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Table 2 Physical data of TiN
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Fig. 4 Friction coefficient with different duty ratios
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Fig. 5 The variation of Friction coefficient with times of different duty ratios
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