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Abstract; Soil in the Xinjiang region is predominantly a sandy-loam mixture, which subjects agricultural
machinery components in contact with the soil to significant abrasive wear, thereby shortening their
service life and reducing operational efficiency. To address the issues of low bonding strength and
delamination in traditional wear-resistant coatings, vacuum brazing technology was employed to fabricate
the composite wear-resistant coating consisting of Ni60AA brazing alloy and diamond particles on the
34MnB5 steel substrate. The effects of various brazing temperatures (1 010 ~1 110°C ) on the coating’ s
interface structure, hardness, and wear resistance were systematically investigated. The results indicated
that as the brazing temperature increased, the diamond particles in the coating exhibited a tendency to
rise, and a carbide transition layer composed of Cr,C, and Cr,C, gradually formed at the interface

between the diamond and the brazing alloy. At a brazing temperature of 1 050°C , the interface bond
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between the diamond and brazing alloy was found to be optimal, resulting in a coating hardness of

68.2 HRC and the lowest wear loss (9.3 mg), corresponding to the best wear resistance. At lower

brazing temperatures (e.g. , 1 010°C ), the interface reaction between the diamond and the brazing alloy

was incomplete, resulting in weak bonding and increased wear.

Conversely, at higher brazing

temperatures ( =1 070°C ), the diamond surface experienced more pronounced graphitization, and the

carbide layer became overly thick, leading to a weakened interface bond strength and, consequently, a

decrease in both coating hardness and wear resistance. The research result revealed that the brazing

temperature significantly influenced the mechanical properties and wear resistance of the coating by

controlling the formation of interface carbides and the graphitization behavior of the diamond.

Key words: vacuum brazing; diamond composite coating; brazing temperature; wear resistance; soil-

engaging components
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Fig.1 XRD patterns of coating cross-sections

at different vacuum brazing temperatures
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Fig.2  Cross-sectional morphologies of diamond composite coatings brazed at different temperatures
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Fig.4 Cross-sectional EDS elemental mapping of diamond composite coatings brazed at different temperatures
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Fig.5 Cr element distribution maps at diamond/filler interface at different brazing temperatures
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Fig.6 Raman spectra of diamond particles in composite
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