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Table 1 Correlative parameters design of Ti thin films
prepared under different pulse peak currents

Sample  Average Peak Voltage/ Peak
No. current/A current/A V power/W
1 1.2 15 533 7995
2 2.4 30 618 18540
3 3.6 45 640 28800
4 4.8 60 620 37200
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Fig.1 XRD patterns of Ti films with different peak currents
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Fig.2 SEM images of the Ti films under different peak currents: (a, a;) 15 A, (b, b1) 30 A, (c, ¢1) 45 A, and (d, d;) 60 A
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Fig.3 AFM images (a, c, e, g) and section analysis (b, d, f, h) of Ti films under different peak currents:
(a,b) 15 A, (c, d) 30 A, (e, ) 45 A, and (g, h) 60 A
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Fig.4 Hardness and modulus of Ti films under different

peak currents
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Influence of Electric Field Intensity on the Growth Mode
and Properties of Nanocrystalline Ti films

Qiao Yongpeng, Jiang Bailing"?, Cao Zheng®, Li Hongtao?, Liu Yanjie?
(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 nanocrystalline Ti films were deposited by physical vapor deposition in high pulse electric field, the fine grain size of
which was obtained by a sharp increase in the peak current. The growth mode and mechanical properties of the films were investigated.
The results indicate that the larger peak current can obtain the small grain size but cannot change the crystal surface preferential growth of
Ti (100) crystal in the films. However, the film surface morphology shows the increase of the particle aggregation size and great reduction
of the particle clearance when the peak current increases, and the whole structure exhibits a spherical close growth. The shape of the cross
section of the film growth morphology is gradually changed from the fiber to columnar shape, and it can effectively reduce the film
defects and increase the density with the increase of peak current. The hardness and modulus of the films increases firstly and then
decreases with the increase of the peak current, and their highest values appear between 30~45 A of the peak current.
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