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Mechanical Properties of (Ti,Al)N Films Deposited by Reactive Magnetron Sputtering
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(Shanghai Key Laboratory of Materials Laser Processing and Modification, Shanghai Jiao Tong University, shanghai 200240)

Abstract: The (Ti,Al)N films were deposited by direct current (DC) reactive magnetron sputtering using Ti—Al mosaic target
on M2 high speed steel. In the deposition, the nitrogen partial pressure and substrate bias were adjusted for optimizing the
deposition process and obtaining good mechanical properties. The composites, structures and mechanical properties of the
deposited films were investigated using XRD, EDS, nanoindentation and scratch tests. The results show that the nitrogen
partial pressure and substrate bias influence the orientation and composition (Ti, Al and N atoms) of the film. Therefore the
hardness and interfacial adhesion of the films are influenced by the deposition details. In this study, the highest hardness of the
film was 43.4 GPa, which was obtained in the process of 33.3 x 10 Pa N, partial pressure and —100 V bias voltage. The value
satisfies the standard of super—hard films (>40 GPa).
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