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Effect of Negative Bias Voltage on the Surface Properties of Low Temperature Deposition TiN Films
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(1. Wuhan Research Institute of Materials Protection, Wuhan 430030; 2. Reliability Engineering Institute, Wuhan University
of Technology, Wuhan 430063, China)

Abstract: A series of experiments were conducted to study the effects of negative bias voltage on substrate temperature,
surface properties of the film, adhesive strength with the substrate, and tribological properties of the film during the
preparation of TiN film using low-temperature magnetic sputtering technology. Experimental results showed that the negative
bias voltage exhibits an important influence on the properties of TiN film. The addition of negative bias voltage resulted in a
significant increase of substrate temperature, decrease of grain size , increase of hardness, improvement of luster, and
increase of adhesive strength. In addition, the negative bias voltage resulted also in a negative influence, that is, the rougher
film surface. Accordingly, it showed a great effect on the wear properties of the TiN film.
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Fig.1  The relationship between deposition time and

substrate temperature
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Fig.2  The influence of Nitrogen flux on the hardness of

TiN film with/without negative bias voltage
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Fig.3 The effect of nitrogen flux and negative bias voltage

on the color of TiN film
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Tablel The effect of negative bias voltage on the adhesive

strength of TiN film
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Fig.5  The influence of negative bias voltage on the wear

property of TiN/Ceramic rubbing pair
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property of TiN/GCrl15 rubbing pair
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