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Table 1 Parameters of plasma spraying process
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Figure 1 Locking plate with wear-resistant coating
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Figure 2 Fretting wear test equipment for locking plate
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Figure 3 Force loading method of for fretting wear test
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Figure 4 Cross-sectional SEM micrographs of aluminum bronze-polyester coating
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Table 2 HR15Y hardness and bond strength of
aluminum bronze-polyester coating
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Figure 5 Morphology of Bond strength samples
after tensile test
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Figure 6 Friction coefficient of coating within 30 minutes
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Table 3 Experimental results of fretting wear test
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Figure 7 Micrograph of coating wear track
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Figure 8 Coating surface after wear test on
locking plate
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Figure 9 Coating surface after wear test (7x)
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Figure 10 Thickness measurement positions on the
locking plate
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Fretting Wear Test of Aluminum Bronze-Polyester Coating for
Helicopter Transmission System

SHE Dingjun
(AECC Hunan Aviation Powerplant Research Institute, Zhuzhou 412002, China)

Abstract: Helicopter planetary transmission systems are widely used in the aerospace field due to their compact structure, high
power transmission capability, high load-bearing capacity, strong resistance to impact and vibration, and smooth operation. In
these systems, the reduction gear structure is designed to improve the load sharing among planetary gears and prevent
overloading and gear tooth breakage in individual planetary wheels by supporting the sun gear with a floating ring gear.
However, the incomplete fixation between the ring gear and the sun gear can lead to severe fretting wear at their contact points
during operation. This study aims to enhance the fretting wear resistance of aluminum bronze-polyester coatings by preparing
and evaluating these coatings. Aluminum bronze and approximately 5% mechanically mixed polyester powder (KF-1301) were
plasma-sprayed onto the 30Ni4CrMoA steel substrate. Prior to spraying, the sample surface was treated with corundum
sandblasting to increase surface roughness. The prepared coatings were characterized using scanning electron microscopy
(SEM) and optical microscopy, revealing a porosity of approximately 31.8%. The average surface Rockwell hardness of the
coatings was 79.9 HR15Y, and the average bond strength was 42.6 MPa. The fretting wear resistance of the coatings was
tested using the SRV-4 fretting friction wear tester. The results indicated an average friction coefficient of about 0. 169,
demonstrating good friction reduction performance. The primary wear mechanism was abrasive wear, accompanied by adhesive
wear. Part-level friction wear tests on support rings coated with aluminum bronze-polyester showed no cracking, peeling,
spalling, or severe wear. Thickness measurements before and after the tests indicated minimal wear. In conclusion, the
aluminum bronze-polyester coating exhibits high hardness, bond strength, and a low friction coefficient, meeting the technical
requirements for anti-fretting wear applications. Part-level wear tests confirmed that the coating performs excellently under
simulated working conditions, showing no significant abnormal wear. Therefore, the aluminum bronze-polyester coating can
effectively improve the wear resistance and service life of helicopter transmission systems.

Keywords: aluminum bronze; polyester; fretting wear resistance ; coating; plasma spraying; helicopter; transmission system ; part-

level wear tests
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