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Fig.1 Macroscopics observations of TiN/Ti coating after erosion (a), hot corroded TiN/Ti coating after erosion (b) and salt spray corroded

TiN/Ti coating after erosion (c)
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Fig.2 Comparison of erosion rates of TiN/Ti coating, after hot
corroded TiN/Ti coating and salt spray corroded TiN/Ti

coating
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Fig.3 SEM morphologies of the coatings after erosion: (a)
original coating, (b) hot corroded TiN/Ti coating, and

(c) salt spray corroded TiN/Ti coating
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Fig.4 SEM morphologies of TiN/Ti coating after erosion (a), hot

corroded TiN/Ti coating after erosion (b), and salt spray

corroded TiN/Ti coating after erosion (c)
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Fig. 5 Schematic illustrating of the formation of cracks when sharp indenter was pressed into brittle material™:

(a) the loading stage and (b) the unloading stage
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Fig.7 Macroscopic observations of TiN/ZrN coating after erosion (a), hot corroded TiN/ ZrN coating after erosion (b) and salt spray

corroded TiN/ZrN coating after erosion (c)
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TiN/ZrN coating
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Fig.9 SEM morphologies of TiN/ZrN coating after erosion (a),
hot corroded TiN/ZrN coating after erosion (b), and salt

spray corroded TiN/ZrN coating after erosion (c)
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hot corroded TiN/ZrN coating after erosion (b), and salt

spray corroded TiN/ZrN coating after erosion (c)
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Mechanism of Hot Corrosion and Salt Spray Corrosion Affecting Erosion
Behavior of Nitride Coatings

Sun Zhiping®, Tang Changwei®, He Guangyu?, Chen Yongnan®, Xing Yazhe!, Guo Jinming?
(1. Chang’an University, Xi’an 710064, China)
(2. Air Force Engineering University, Xi’an 710038, China)

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

Abstract: Nitride coatings have been applied and regarded as key erosion resistant coating system for aircraft compressor. In order to
consider the effect of thermophysical and chemical environment as well as stress environment, it was important to study the coupling
behavior of corrosion and erosion for these nitride coatings. In the present work, the erosion behaviors of original coating, the hot
corroded coating and the salt spray corroded coating were compared for both TiN/Ti coating and TiN/ZrN coating. The results show that
for TiN/Ti coating, the pittings caused by coating defects are weak regions to erosion. The salt spray corroded TiN/Ti coating has lower
adhesion and erosion resistance than original coating and hot corroded coating. For TiN/ZrN coating, loose corrosion and oxide products
form on the surface of droplets during hot corrosion, so they are easier to fall off during erosion. Moreover, the generative interlayer
thermal stress in hot corrosion process weakens the adhesion between the coating and substrate. The surface of the hot corroded coating
shows the most severe spiral peeling after erosion, and the hot corroded TiN/ZrN coating has lower adhesion and erosion resistance than
original coating and salt spray corroded coating.

Key words: Nitride coatings; erosion; hot corrosion; salt spray corrosion
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