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Abstract; Aiming to address the drawbacks of rotary tiller blades, including low hardness and poor wear
resistance, which failed to meet the performance requirements of rotary tiller blades in modern
agriculture, plasma cladding technology was adopted to fabricate nickel-based tungsten carbide (WC)
reinforced composite coatings on the substrate surface of 65Mn steel. The effects of WC particles with
different particle sizes on the microstructure, mechanical properties and field wear behavior of coated
rotary tiller blades were systematically investigated. Ni — WC composite coatings were prepared and
characterized by X-ray diffraction ( XRD), scanning electron microscopy ( SEM ), microhardness tests
( Vickers microhardness tester) and wet sand rubber wheel abrasion tests to analyze the phase
composition, microstructure morphology, microhardness and wear resistance of the coatings. Bench tests
and field trials were further carried out to compare the wear loss of rotary tiller blades coated with different
composite coatings. The results showed that WC particles sized 50 ~ 100 wm exhibited excellent
dispersion uniformity, which significantly refined the coating microstructure and reduced pore and crack
defects. The average microhardness of the coating reached 1 155.7 HVO0.5, approximately four times of
that of the 65Mn substrate. In wet sand rubber wheel abrasion tests under identical working conditions,
the mass wear loss of the coating was only 47. 61% of that of the 65Mn substrate, and the dominant wear

mechanism shifted from adhesive wear to abrasive wear. Bench tests verified the reliability of field trial
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results. Field experiments demonstrated that the wear loss of coated blades was decreased by 19%

ploughing 37.7 hm’ of dry farmland. The composite coating effectively improved the hardness,

after

wear

resistance and structural strength of rotary tiller blades.

Key words: plasma cladding; nickel-based tungsten carbide coating; rotary tillage blades;

resistance
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and after field tests
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