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Arc ion chromium plating coatings on steel oxidation
at 1 000 °C behavior

Sun Huixian, Lu Xudong®, Chi Baicheng, Guo Cean
(School of Equipment Engineering, Shenyang University of Science and Technology,
Shenyang 110158, China)

Abstract: In order to improve the high-temperature oxidation resistance of the barrel steel surface, Cr
coating was deposited on the surface of the barrel steel by arc ion plating technology, and the protective
ability of the Cr coating on the barrel steel at 1 000 °C was investigated. The mechanical properties, micro-
morphology, physical phase organization and elemental composition of the barrel steel and Cr coating
were characterized and analyzed by using nanoindentation instrument, scanning electron microscope, X-
ray diffraction instrument, and energy dispersion spectrometer. The results show that when the
temperature is 1 000 °C, the oxide film of barrel steel occurs cracking, peeling, delamination phenomenon,
Cr coating surface to form a dense oxide film, Cr coating oxide film thickness is much lower than that of
barrel steel, Cr coating of high temperature protection effect is significantly better than that of barrel steel.
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Tab.l Nanomechanical properties of steel and Cr coating

- Cr iz G
H/GPa E/GPa H/GPa E/GPa
1 3.4 96.9 0.02 0.6
2 11.42 161.5 2.13 83.4
3 8.37 137.5 2.04 69.8
4 11.57 164.5 291 133
5 7.14 127.1 2.93 85.8
“FIME 8.38 137.5 2.01 74.5
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Fig.1 Organizational morphology and elemental

distribution of Cr coating by electric arc ion

plating
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Fig.2 XRD profile of barrel steel and coating after
oxidation cycles at 1 000 C for 12 times
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Fig.3 Surface morphology of barrel steel and coating after

oxidation cycles at 1 000 C for 12 times
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Fig.4 Cross-section morphology and composition
distribution of barrel steel after oxidation
cycles at 1000 C for 12 times
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Fig.5 Cross-section morphology and composition
distribution of coating after oxidation cycles

at 1000 C for 12 times
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