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Study on Titanium Film Deposited on Steel Belt Surface via Evaporation
Li Junhan,Sun Ning,Zou Yu,Lai Qi,Liao Xianjie ,Ma Lan, Yang Shaoli
(Panzhihua University , Panzhihua 617000, Sichuan , China )

Abstract; The titanium thin film was deposited via electron beam vacuum evaporation on the surface of
steel belt by changing the tape travel speed. The phase composition and structure , cross-sectional morphol-
ogy and film-base bonding force of the titanium film were studied by XRD, FIB, scratch test and other
methods. The results show that the titanium film has a close-packed hexagonal structure ,and it presents an
intense preferred orientation at (002 ) lattice plane at different tape travel speeds. With the tape travel
speed increased from 1 m/min to 4 m/min, the titanium film thickness increases from 744.7 nm to 855.9
nm, and the bonding force between the Ti-film and substrates decreases rapidly and then tends to be gen-
tle. Within the tentative range,the maximum bonding force is 24.78 N.
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Table 1 The main chemical compositions
of titanium %

Ti Fe Si Al A% C

99.07 0.024 0.002 1 0.838 0.001 6 0.037
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Table 2 The main chemical compositions

of steel belt substrate %o
Fe Si Cr C HoAt
87 0.2 12 0.14 0.66
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Fig.1 XRD patterns of Ti films
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Fig.2  Cross-section morphology of Ti films with different tape travel speed
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Table 3 The corrosion resistance of titanium film
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0.003 29 0.003 18 840 48 0.002 72
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Fig.3 The surface morphology of titanium

film wear scar
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