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Phase transform of FCC-Ti films

LI Lei, HAN Dong, MAOXiao-nan, LEI Wen-guang, JIA Wei-ju, GUO Ping, ZHANG Yong-qiang

(Northwest Institute for Nonferrous Metal Research, Xi’an 710016)

Abstract: Titanium films were deposited by DC-sputtering on Al,Oj; single-crystal substrates. Titanium films of 50 nm
and 100 nm were prepared with different sputtering powers at 350 “C and 500 °C. Face-centered cubic (FCC) structure Ti
films are observed on Al,05(0001) single-crystal substrates. The titanium films are shown to transform from FCC to HCP
structure with temperature and sputtering power. The titanium films with thickness of micron dimension also show HCP
structure. The results show that the phase structure changes of Ti polycrystalline thin films are related to the internal

stress, crystal orientation of films and film microstructure.
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Fig.1 Model of FCC-Ti (Unit: 10™'" m)
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Table 1 Peaks data of XRD pattern of FCC-Ti

hkl dia/10"" m 26/(°) Hopax
111 2.403 5 37.38 100
200 2.0815 43.44 47.4
220 1.4718 63.11 27.5
311 1.2552 75.71 30.3
222 1.201 2 79.73 8.7
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Fig.2 SEM image of Ti thin film prepared at 350°C
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Fig.3 XRD patterns of Ti thin film prepared under different

sputtering conditions
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Table 2 XRD data of Ti thin films prepared under four different

sputtering conditions

Temperature Sputtering Thickness XRD
Sample

of power/ of film/  peaks Structure
substrate/C W nm data/(°)

1 500 20 100 37.44 FCC(111)

2 500 20 50 37.36 FCC(111)

3 500 50 100 38.15 «-Ti(002)

4 350 20 50 38.22 «-Ti(002)
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