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Abstract: TiBCN ceramic powders and Mn powders were mixed with the mess ratios of
TiBCN:Mn = 100:0, 95:5, 90:10, 80:20, 60:40, respectively. Then the mixed powers were laser
coated on the surface of Ti6-Al4-V(TC4) with a 5 kW CO, laser. Scanning electron microscopy
(SEM) attached with energy dispersive spectrometer (EDS) and X-ray diffraction (XRD) were used
to analyze the morphology of TiBCN particles, microstructure and phase in the coated layer. There is
no crack formed in the coating. TiBCN particles were partially melted and the melt was reacted with
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metal to form compounds such as TiNy,, Al;Ti, TiAl and MnB. TiBCN particles were self-organized
as dendrite structures. Mutual diffusion between TiBCN and matrix occurred. Al was dissolved into
TiBCN to form quintuple solid solution Ti(A)BCN. It was shown that the maximum hardness of
laser coated layer was up to HV1300. Wear resistance of the coated material increased by a factor of
4 as compared with the matrix.
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Figure 1 SEM image of the TIBCN powder Figure 2 XRD pattern of the TIBCN powder
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% 1 TiBCN M R4 2 fu {5 1 o
Table 1 Chemical and physical properties of TiBCN powder

Purity >95%

Melting point / °C >3000

Color Brown or golden

Chemical formula TiBNC

Crystal structure NaCl-type face-centered cubic
Corrosion resistance Stable in H,SO,4, HC1 and HNO;
Particle size, Dsy / pm 20~28

Hadrness /Mohs 7~9

Electrical resistance / Qm 15x 1077

Thermal conductivity / W(m-K)™' 11

Thermal expansion / mm-K ™' 8.258 x 10°°

K12 24 TIBCN ¥ K (1) XRD B, 7] LA tH K R N 5440, 1 TIiN (PDF -+ Jv*5 38-1420) #1TiB (PDF
KR 5 06-0641) fHiE, &F /D& TiF; Al TisSi; 2.
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FSEDS tZz @AM EE, ErEBEEXRT TESA (80% TiBCN K F£, 5% FH J& 1)
Figure 5 EDS element mapping, showing the element distribution in the laser melted region (80% TiBCN,
etched with 5% FH solution)
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Figure 6 XRD pattern of laser coated layer PO, ReRhEO S B G,
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Table 2 Relationship between diameter, weight loss of crater and TiBCN content

TiBCN content / wt% 90 80 60 Substrate
Crater diameter / mm 1.1 0.9 1.1 2.0
Weight loss / mg 1.08 0.56 1.06 2.06

3 _lllh um

/8 SEM B, TR EE MR TRBE

200 pm

200:.um

Figure 8 SEM images, showing the worn morphologies and craters of laser coated layers

(a) 90% TiBCN; (b) 80% TiBCN; (c) 60% TiBCN; (d) substrate
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Figure 9 EDS element mapping , showing the element distribution in sample of 60% TiBCN
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Figure 10 SEM images, showing the morphologies of worn surfaces
(a) 90% TiBCN; (b) 80% TiBCN; (c) 60% TiBCN; (d) substrate
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