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Fig.1 XRD patterns of TiN films under different pulse widths
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Fig.2 SEM images of cross-section (a~d) and surface (al~d1) for the TiN films under different pulse widths: (a, al) Ton=2 ms,

(b, bl) Ton=6 ms, (c, cl) To,=10 ms, and (d, d1) 7,,=14 ms
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Fig.3 Time-averaged and real-time deposition rate of TiN films

under different pulse widths
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Fig.4 AFM images and section analysis of the TiN films under

different pulse widths: (a) To,=2 ms, (b) Ton=0 ms,
(¢) Ton=10 ms, and (d) Ton=14 ms
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Preparation and Properties of TiN Nanocrystalline Films
Based on Pulse Width Parameter

iao Yongpeng, Jiang Bailing, Ding Yuhang, Zhang Jin
gpeng g g g g g Jing
(Xi’an University of Technology, Xi’an 710048, China)

Abstract: A series of TiN films were prepared by high power pulse sputtering with different pulse widths. The morphology, growth pattern
and mechanical properties were studied by XRD, SEM, AFM, etc. The results show that the instantaneous deposition rate of TiN films
increases, the crystalline degree increases gradually, and the grain size of the films increases with the increase of pulse width. The micro
morphology exhibits typical triangular cone and columnar growth of TiN(111) crystal orientation. Both particle size and surface roughness
increase with the increase of pulse width. No obvious pores and significant defects exist in the films. Analyses on H/E value show that the
films have better comprehensive properties, higher coating hardness, and larger hardness modulus ratio under the condition of small pulse
width.

Key words: pulse width parameter; TiN films; nano-crystalline; microstructure; mechanical properties

Corresponding author: Jiang Bailing, Ph. D., Professor, School of Material Science and Engineering, Xi’an University of Technology,

Xi’an 710048, P. R. China, Tel: 0086-29-82312812, E-mail: jiangbail@vip.163.com



