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Figure 2 Surface morphology of 1Cr11Ni2W2MoV substrate coated with medium temperature hydrophobic
coatings under different surface treatment processes
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Figure 3 Comparison of morphology of intermediate temperature hydrophobic coatings by four different processes
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Figure 4 Comparing with roughness for the 4 kinds of
medium temperature hydrophobic coatings
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treat processes
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Figure 6 Comparison of water contact angle of
coatings after different environment
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Study on the Influence of Surface Treatment on the Properties of Medium
Temperature Hydrophobic Coatings
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Abstract: The temperature of the back-end casing of the current aero-engine can reach 400°C, where the coating has higher
requirements for heat resistance and hydrophobicity. If the temperature resistance of the hydrophobic coating is lower than
400 ‘C, the coating will be ablated or melted, leaving behind complex colors such as yellow, black and gray, which not only
cause poor appearance, but also poor anti-corrosion performance, and lead to rust of parts after a long time. In the
maintenance process, it is also difficult to distinguish the original matrix material (cracks, pits and other defects) and cause
greater trouble. Currently, China has made some progress in the field of water-repellent coatings in the middle temperature
segment, but mainly in the development of water-repellent coatings materials. As we know, in addition to improving coatings,
other significant factors in the field of coating protection, such as the surface treatment of parts. But the research on how to
treat parts before coating is still limited, usually the surface treatment of parts isn’t the focus of research papers. However,
this 1s precisely the content of the factory of aero-engine and application units. Therefore, this study took 1Cr11Ni2W2MoV
substrate as the research object in engine parts, and then the effect of four surface treatments on the macro and micro
morphology, electrochemical and environmental resistance of the medium-temperature hydrophobic coating system was
studied. The results show that Ag plating has the best match with the medium temperature resistant water-repellent coating
among the four surface treatments, photostatting, Zn plating, Cu plating and Ag plating. The surface of Ag plating coating
system is smooth (roughness Ra is about 1.2 pm), the water contact angle is about 120°, and the life of neutral salt spray
resistance is about 576 h. The contact angle of the coating is only reduced by about 10°, and the resistance to neutral salt
spray is still maintained at about 576 h even the coating has experienced 300 C (1 h) and 400 ‘C (1 h), indicating that the
system of Ag plating/medium temperature resistant hydrophobic coating is relatively stable. Therefore, electroplating Ag/
medium temperature resistance hydrophobic coating has the best effect among the four surface treatment methods in this study,
which can be considered as the surface protection of the heated parts, such as the rear end shell of the engine, fasteners and
other parts, and this system has high engineering value in the application unit.

Keywords: medium temperature resistant water-repellent coating; surface treatment; Zn plating; Cu plating; Ag plating;

photostatting ; performance ; engineering application
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