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Table 1 Correlation parameters design of Ti thin films

prepared under different pulse duration

Sample Average Pulse duration, Voltage/ Peak
current/A Ton/ms \Y current/A
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Fig.1 XRD patterns of Ti films with different pulse duration
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Fig.2 SEM images of the Ti films under different pulse duration: (a) Ton=1.6 ms, (b) Ton=4 ms, (¢) Ton=8 ms, and (d) Ton=16 ms
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Fig.3 AFM imags and section analysis of the Ti films under different pulse duration: (a) Ton=1.6 ms, (b) Ton=4 ms, (c) T,n=8 ms, and

(d) Ton=16 ms
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Effect of Pulse Duration on the Structure and Properties of Ti Nano-crystalline Films

Qiao Yongpeng', Jiang Bailing'?, Cao Zheng®, Zhang Bing'
(1. Xi’an University of Technology, Xi’an 710048, China)
(2. Nanjing Tech University, Nanjing 211816, China)
(3. Nanchang University, Nanchang 330031, China)

Abstract: The microstructure and mechanical properties of nano-crystalline Ti films were studied with different pulse duration, which
were deposited by High Power Pulsed Ion Plating. The results show that when the average current is kept at a low value, a larger peak
current can be obtained by adjusting the pulse duration (duty ratio), which has a significant effect on the microstructure of the thin film.
Apparent porosity of the particles gradually appears in the surface morphologies and the growth dimensions of the spherical agglomeration
markedly increases with prolonging the single pulses duration. The cross section of the growth shows the morphology transition from the
columnar to the dendritic with the extension of the pulse duration, while a large number of pores and defects occur and the density of the
films decrease obviously. The hardness and modulus of the films increase first and substantially decrease with the prolonging of the pulse
duration. The values of the hardness and modulus have the maximum when the single pulse duration reaches about 4 ms.
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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



