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by High Frequency Induction Heating

ZHAO Rui"?, YANG Hong-jun’, YU He-long', ZHANG Meng-qing', ZHOU Ke-bing', ZHANG Wei'

(1. Science and Technology on Remanufacturing Laboratory, Academy of Armored Forces Engineering, Beijing 100072; 2.
Troop at No. 66222 of PLA, Beijing 102202; 3. Troop at No. 76327 of PLA, Chenzhou 423026, Hunan)

Abstract: Remelting treatment of flame-sprayed NiCrBSi coating was conducted by high frequency induction heating
technique to improve the quality of the coating. The correlation between the remelted coating microstructure and micro/nano
scale mechanical properties was discussed based on the microstructure observation, nanoindentation and microhardness
measurement. Results show that the induction remelted NiCrBSi coating exhibits a pore-free microstructure. A white zone,
with a thickness of 10 um, is observed on the interface, which is the characteristic of a good metallurgical bond between the
coating and the substrate. Besides, the original phases of y-Ni, Ni;Fe and M,;Cg in the as sprayed coating, Fe;C, Ni3B and
precipitated phases of M,C; and CrB appear in the remelted coating. The microhardness of the remelted coating is reduced
from 675 HV,, at the position near surface to about 440 HV, at the position near interface. The nanoindentation hardness of
the phase of Cr,C;, CrB and y-Ni, and the white zone are 19.2, 7.0, 5.0 and 4.2 GPa, respectively. The hardness evolution
obeys the Rule of Mixtures: determined by the fraction and the hardness of the phases in the remelted coating.
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Fig. 1

Cross section morphologies of flame-sprayed NiCrBSi coating before and after induction remelting
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Fig. 2 XRD patterns of flame-sprayed NiCrBSi coating before and after induction remelting
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Fig. 3 Element distribution maps of flame-sprayed NiCrBSi coating (cross section)
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Fig. 5 Morphology and element line scanning results of induction remelted NiCrBSi coating/substrate interface
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Fig. 8 Load depth curves and hardness distribution of different phases in induction remelted NiCrBSi coating
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Table 3 Nanoindentation hardness and the recalculated Vickers
hardness for different phases in induction remelted NiCrBSi coating

Nanoindentation Recalculated Vickers

Coating phases hardness, H;1/GPa hardness, Hyy/HV
Cr,Cs 19.2 1814
CrB 7.0 591
v-Ni 5.0 472
White zone 42 397
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Fig. 9 Cross section image of middle and surface area of the induction remelted NiCrBSi coating (SEM)
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