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Study on Interface Microstructure and Laser Re-melting NiCrBSi—+TiN Coating

LIU Rong-xiang, GUO Li-xin, LEI Ting-quan

(School of Material Science and Engineering , Harbin Institute of Technology, Harbin, Heilongjiang 150001, China)

Abstract The re-melting coating of NiCrBSi+ TiN metal-ceramic powders sprayed on the surface of Tig ALV alloy
was performed by CO. laser. By means of scan electron microscopy (SEM) and X-ray diffraction (XRD),
microstructure of the coating was investigated and microhardness was measured. The effect of TiN on
microstructure is discussed. The experimental results show that the phase of coating are composed of (Cr-Ni-Fe),
TiN, NiB, Cr,Ti, Ti;Ni e al.. The TiN particles are dissolved into [ Ti] and [N] during laser heating,
intermetallic compound Cr, Ti and Ti;Ni result from some of the [ Ti] combining with Ni, Cr, and TiN, TiNs,
TiNo.s precipitated during cooling in differ position. Thickness of the diffusion layer is approximately 5~6 um

existing between the dilution zone (DZ) and the heat-affected zone (HAZ), concentration gradient of Ni is

distinctness in the diffusion layer.
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Fig. 1 Morphology of lase clad layer
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Fig. 2 Cross-section morphology of laser layer
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Fig. 3 Cross-section morphology

CZ: clad zone; DZ: dilution zone;
DL.: diffusion layer; HAZ: heat-affected zone
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Fig. 4 Microhardness profiles in the laser clad layer
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Fig. 5 X-ray diffraction pattern of NiCrBSi+

[¢(TiN)=20%:| (a) and NiCrBSi (b) laser clad layer
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Fig. 6 SEM micrographs: (a) CZ; (b) interface of CZ and DZ; and (¢) DL
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Table 1 Composition of the clad zone (atomic fraction (%))

Grain Al Si Ti v Cr Fe Ni
A 0. 0501 0.0428 87.0707 4.0473 5.9631 0. 0868 2.7393
B 0.1184 0. 3295 89, 2945 1. 6373 1. 5971 0. 3904 6.6328
C 0. 3108 0.2603 91. 8777 2.1453 1. 0954 0.2200 4.0905
D 0. 4828 0. 8202 23.5413 7.1853 47.1884 4.3075 16.4745
E 3. 0507 2.8271 34.1307 0.6253 6. 4903 2.9373 49,9386
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Fig. 7 X-ray diffraction pattern of the interface
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Fig. 8 Line scanning curves of Ni element of

cross-section (a) and backscattering electron image (b)
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