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Failure mechanism of TiN/Ti strength and tough coating
under high-speed sand-dust erosion

CHEN Wei, LI Zhou, ZHAO Zhenhua, YAN Cheng, MA Songlin

(Aero-engine Thermal Environment and Structure Key Laboratory of Ministry of
Industry and Information Technology, College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Through high-speed continuous erosion test system, high-speed sand-dust
erosion tests of stainless steel specimens with or without TiN/Ti strength and tough coating
were carried out at different impact angles and sand supplies, and the mass erosion rates of
specimens were obtained: The surface and cross-sectional damage morphology of the coating
were observed by scanning electron microscopy (SEM), and the failure mechanism of TiN/
Ti coatings under different impact conditions was analyzed. The results show that the mass
erosion rate of TiN/Ti coatings increases with the increase of impact angle and sand supply.
At low impact angle, the cutting action of sand particles is the main reason for the spalling of
coatings; at high impact angle, the crack initiation and propagation caused by sand-dust im-
pact lead to massive fragmentation and spalling of coatings. TiN/Ti coating can significantly

improve the erosion resistance of stainless steel, especially at low impact angle. At low im-
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pact angle, the erosion resistance of stainless steel with coating can be increased by about 5

times, and at high impact angle it can be increased by about 2 times.
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failure mechanism
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Fig. 2 Schematic diagram of high-speed continuous

erosion test system
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Fig. 4 Damage of TiN/Ti coatings under different

impact conditions
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Fig. 6 Cross-sectional damage morphologies of TiN/Ti

coating at different impact angles (:=10s)
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