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Influence of Heat Treatment on Properties of NiCrBSi Coatings on Polished Rods Prepared by

Medium Frequency Induction Remelting
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Abstract ; NiCrBSi coatings were prepared on the 20CrMo polished rods by flame spraying and medium frequency induction
remelting. And then treatment was carried out on the samples. The influence of heat treatment on properties of NiCrBSi
coatings on polished rods, including metallographic structures, hardness, surface residual stress, tensile properties and fa-
tigue properties, was studied by SEM, micro—hardness tester, X ray residual stress tester, universal experimental machine
and fatigue testing machine. The results show that the coating preparation and heat treatment affect the metallographic
structures of near—surface of the substrate obviously. The influence of heat treatment on coating hardness is slight. The
coating preparation and heat treatment sharply reduces the fatigue cycle numbers of the 20CrMo polished rods. The remelted
rods without other heat treatment show the best tensile strength, the worst plastic strength, and brittle fatigue fracture.
Heat treatment of high temperature can get better tensile properties and normal fracture appearance. The wear, corrosion
and fatigue fracture are the main failure modes of the 20CrMo polished rods. Worse fatigue properties of NiCrBSi coating
may be the main failure reason of the NiCrBSi coating/20CrMo polished rods.
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Table 1 Composition of 20CrMo (w/ % )

JLE C Si Mn
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Fig. 1 SEM images and line scanning energy spectrum of

cross section of polished rod B sample
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Table 3 Metallography comparison of different parts of samples
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Fig. 2 Hardness of cross section of samples after different

heat treatment
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Table 4 Tensile properties of samples after different heat

treatment
- FohrmmpE/  EAHER(200 mmo T IO 2/
MPa FrlED /% %
M 930 12.0 61.5
B 1305 6.9 20.3
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Fig. 4 Fatigue property compration of samples after dif-

ferent heat treatment
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Fig. 5 Macro images of the fatigue fracture of samples after different heat treatment (a) M (b) B (¢) D (d) G
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