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Effect of Si content on microstructure and mechanical properties of

nanocomposite Ti-Al-Si-Cu-N films. 
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Nanocomposite materials with both soft and hard phases have been

investigated and developed by many researchers as a promising alternative

to traditional films. In this work, Ti-Al-Si-Cu-N films with similar copper and

various silicon contents were deposited on high speed steel substrates by

the vacuum cathode arc ion plating technique. The chemical composition,

crystalline structure and morphology of these films were characterized by

X-ray diffraction (XRD), X-ray photoelectron spectroscopy (XPS) and field

emission scanning electron microscopy (FESEM). The mechanical and

tribological properties as a function of silicon contents were also

investigated by atomic force microscopy (AFM), nanoindentation and

Rockwell indenter. Ti-Al-Si-Cu-N films are nanocomposite and composed of

nano-crystalline TiAlN and Cu as well as amorphous Si
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. With the increase

of silicon content in films, a deterioration of the preferred orientation and a

dense fine globular structure were detected by XRD and SEM observations.

It exists an optimal silicon content correlated with the mechanical and

tribological properties of the presented Ti-Al-Si-Cu-N films, which obtains the

highest hardness and elastic modulus of approximately 24 and 218 GPa

respectively. The lowest friction coefficient under various loads ranged from

25 to 1000 μN was also obtained. The adhesive strength between films and

substrates were investigated by micro-scratch tests and the critical load was

above 50 N. Such controllable deposition of the Ti-Al-Si-Cu-N nanocomposite

film system would be adventurous for wear resistance applications.
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