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Microstructure and Tribological Properties of NiCrBSi Coatings
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ZHANG Meng-qing, ZHANG Wei, YU He-long, ZHANG Pan
(Science and Technology on Remanufacturing Laboratory, Academy of Aromed Forces Engineering, Beijing
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Abstract: NiCrBSi coatings were prepared by oxygen — acetylene flame spraying, high frequency induction
remelting(HFIR) and high frequency induction cladding (HFIC) on 45 steel substrate. The microstructures
and phase structure of the coatings were analyzed using metallographic microscope,scanning electron microsco-
py (SEM) and X -ray diffractometry (XRD), respectively. The hardness distribution of NiCrBSi coatings
were measured by microhardness test. The tribological properties of the coatings were investigated by a ball—
on—disc tribometer under dry sliding wear test condition. The bonding—strength of three different coatings was
tested by high load scratch—test machine. The results show that the main phase of the flame spraying coating
is Y—Ni, the coating has less rigid material and high objection rate. The spraying coating is turned into more
rigid material and low objection rate after the HFIR processing, combination between the coating and the ma-
trix has changed from machanical into metallurgical. The main phases of the HFIR and HFIC coatings induce
¥-Ni, Cr;C;, Cry;Cs, CrB, et al. Both of the two coatings were fully metallurgically combined and have an e-
ven distribution of rigid materials. Tribological property of the HFIR coatings is close to HFIC coatings, and
both are better than that of flame spraying coatings.
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Table 1 Chemical composition of the NiCrBSi powder

(w/ %)

Element Fe Cr B Si C Ni

Content 1.0 16.0 3.5 4.5 0.8 Bal.
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Table 2 Parameters of the oxyacetylene flame spraying

Oxygen Acetylene
Air Spraying Voltage/ Spraying
Pressure/ Flow/ Pressure/ Flow/ pressure/ MPa  distance/mm A% angle/ (")
MPa (m® « h') MPa (m® « h)
0.7 1.2 0.13 1.3 0.4 150-200 30 90
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Table 3 Parameters of the HFIR/HFIC

Parameter HFIR HFIC
Power/kW 15 20
Distance/mm 8 11
Speed/(mm « s7") 1 3
Current/A 400-600 400-600
Voltage/V 340-430 340-430
Ar flow/(m’ « h™") 0.5-0.6 0.5-0.6
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Fig. 2 Cross section morphologies of the NiCrBSi coatings prepared by different processes
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Table 4 EDS results of different parts of the NiCrBSi
coatings by different processes (w/ %)
Points Ni Fe Cr Si C B

3 32.08 2.88 25.2 1.3 38. 54
4 4.33 1.35 58.1 1.1 35.12
5 26.04 3.68 18.2 3.3 28.63 20.15
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Fig. 3 XRD patterns of the NiCrBSi coatings prepared

by different processes
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