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Cold Sprayed Cu402F Coating for Large Marine Propeller Remanufacturing

SUN Xiao-feng, CHEN Zheng-han, LI Zhan-ming, HUANG Yuan-lin, SONG Wei

(Department of Equipment Maintenance and Remanufacturing, Academy of Armored Forces Engineering, Beijing 100072)

Abstract: Aiming at the demand of large marine propeller remanufacturing, compact Cu402F coating of thickness of
200-300 pm was deposited on 9442 nickel aluminum bronze by cold spray. Morphologies, microhardness, corrosion
resistance, cavitation resistance and tribological properties of the coating were tested by microhardness tester, electrochemical
work station, magnetostrictive ultrasonic vibration meter and friction wear machine. The results show that the average
microhardness of the coating is 289 HV, ,, which is higher than that of substrate by 17%. Corrosion resistance of the coated
substrate degrades slightly while a stable Cu,O passivation film is formed on the surface of the coating. Cavitation resistance
of coating is worse than that of the substrate, and caviation erosion rate of the coating continuously increase as the result of
constant tiny bubbles collapsed and perished on the surface of the coating. Cavitation resistance of the coating weakens during
the later period of cavitation erosion test. In the air and simulated seawater, corrosion resistance of the coating is better than
that of the substrate. The friction coefficient of the coated sample is smaller than that of the substrate, possibly due to
embedding of eroded dusts into the pores of the coating.
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Table 1 Chemical composition of NAB 9442 (W/%)
Element Cu Al Ni Fe Mn
Content 85.17 6.01 4.64 2.86 1.32
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Table 2 Composition of NAB Cu402F power (W/%)
Element Cu Al Ni Fe Mn
Content 80.71 8.67 3.80 4.04 2.78
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Fig.2 Schematic diagram of cavitation erosion experiment
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Fig.4 Cross section morphologies of coating after etched



162 b B xR T LT IR

2017 4¢

& 5 BRI AR R R A
Fig.5 Surface morphology of NAB coating
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Fig.7 Polarization curves of NAB coating and substrate
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Table 3 Electrochemical properties of NAB coating and substrate

Properties  Eqo / MV Lo/ (10°mA-cm™?) Ey/mV
Coating -302 27.3 16.3
Substrate —272 5.11 222
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