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Influence of Quenching and Tempering Treatment on Microstructure and
Hardness of Ni60/WC Coating on H13 Steel by Plasma Transferred Arc Welding
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(School of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: Ni60/WC coatings on the surface of H13 steel were quenched and tempered by plasma transferred arc welding,
The effects of quenching and tempering process on the microstructure and hardness of Ni60/WC coatings were studied. The
results show that after quenching and tempering treatment, the crack sensitivity of the coating is eliminated, the distribution of
WC improves, and a large amount of Cr5B3 hard phase precipitate in the coatings the shape of petal dendrite disappears and
the boride stripy and massive structure appear in the middle of the coatings. After quenching and tempering treatment, the
hardness of the coating increases, the transition of the microhardness curve from the coatings to the substrate is relatively
smooth, thus the mechanical properties ofthe coating improve.
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Tab.l Chemical composition of Ni60 alloy powder (wt%o)
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Fig.l XRD patterns of the coatings before and after
quenching and tempering treatment
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Fig.2 EPMA cross-sectional morphologies of the coatings
before and after quenching and tempering treatment
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Tab.2 EDS analysis of different areas in Fig.3 (at%)
[me B Cr Ni w Si Fe
A 5137 20.57 22.39 0.77 1.06 3.84
B 37.42 26.41 25.96 0.66 0.57 8.98
3 C 42.31 2&21 20.31 0.52 1.44 7.21
500 EPMA 2 D 4958 2354 2131 032 0.09 5.34
EDS 3
EDS
Cr B, CrB30
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Fig.3 EPMA micrograph ofthe coatings in the middle ¢ 4(c)
after quenching and tempering treatment ( 4(d))
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Fig.4 Microstructure of the test samples before and after quenching and tempering treatment
2.3 912.3
5 NJ60/WC HV, 4.6 wcC
4mm CrNwW ,Ni2Cr3,Nillw3 6
360HV
1mm H13 wcC
700-800HYV, ,WC 1632.4HV/,
5
5
480HV, H13
1013.3 HV,
CrsB,,
5

Fig.5 Microhardness distribution of the coatings
before and after quenching and tempering treatment
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