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Research on oxidation resistance and corrosion resistance of marine
titanium alloy and chromium coating

Li Jianpu, Lu Xudong', Li Dongdong
(School of Equipment Engineering, Shenyang University of Science and Technology,
Shenyang 110158, China)

Abstract: In order to prolong the service life of titanium alloy shipboard weapons and equipment in the
environment of high temperature and seawater splashing, arc ion plating technology was used to pre-
pare Cr coating on its surface, and the resistance to high temperature oxidation and salt spray corrosion
of titanium alloy and Cr coating was studied. The results show that due to the alternating effect of cold
and heat, after cyclic oxidation at 650 °C for 1 h, the oxides and matrix on the surface of titanium alloy
crack, and Ti oxides accumulation is formed. The surface of the arc ion plating Cr coating is smooth
and complete, and only the oxidation of Cr element occurs, which has a protective effect on the matrix.
After 720 h of salt spray corrosion, the surface of the titanium alloy is corroded and the spalling area is
generated, while the Cr coating prepared by arc ion plating has no corrosive spalling area and has good
salt spray corrosion resistance.
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Fig.1 Original morphology of titanium alloy

specimen surface
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Fig.2 Original surface and cross-sectional morphology of

Cr coated specimen
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Fig.3 Surface morphology of titanium alloy and Cr coated

specimens after cyclic oxidation at 650 °C for 1 h
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B 68.21 18.51
C 54.20 16.79
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Fig.4 Surface topography of titanium alloy and Cr coated

specimens after salt spray corrosion for 720 h
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Tab.2 Element content of each area of Cr coating

after corrosion

Crim/ | ClEgH/ | Nafim/ | CHa/
X 45
wt.% wt.% wt.% wt.%
A 52.00 27.50 18.77 1.73
B 55.20 25.49 17.77 1.54
C 84.44 6.05 5.94 3.57
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