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Effect of BN Content on Microstructure Evolution and Wear Property
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Abstract TiN-TiB/Ti based composite coating is prepared on Ti-3Al-2V by laser cladding using different molar
ratios of Ti and BN, the molar ratios of Ti to BN are 16:1, 8:1 and 4: 1, respectively. The coating is evaluated and
characterized by means of X-ray diffraction (XRD), scanning electron microscope (SEM), electron probe
microanalyzer (EPMA) and transmission electron microscope (TEM), micro—hardness tester and wear testing
machine. The results reveal that: 1) B content has great effect on the microstructure and distribution of phase TiB;
2) TiB nucleates and grows when solubility of B is satisfied to form TiB. Besides, TiB tends to grow on the surface
of TiN or grain boundary; 3) with increased BN content, the microhardness and friction performance is improved.
The maximal hardness is about 5 times of the substrate. The wear depth is less than half of that of the substrate.
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W5 . e ME IR R, A . ST A R BT e R R AL E AR T 99.9% ) R P AR S R L
Bl 1b i 7 2o B b e Az Sk . S SR FH A3 M Al BR S OB SRR R 100 pm) A3 BT 4 h—-BN (R A KL Ry 10~
30 um)o SEEGHT, B AR AR A 2 h (RUEM RIR A5, #6120 CF T4 2 he S5 9 Ti 5 BN 194 5
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Fig.1 XRD patterns of cladding layers with different BN content added
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A3, UL < 1) TiN A9 3R 3 1A% T TiB , 3 ELAE 26 T TiB 78 6 R v e 9K K5 2) il 25 6 161 o 2 1) % A,
SLAb B e RE R TIN5 TiB AL e, TiB &R TS KoK X5 BN & S8 TiB F e
B, e B2 T o A B AN A AW A o BRI TiB BB A% 5 K KT L L TiB ke A RE S R

[l 3 S5 Ak AH TiN F1 TiB (% TEM BRSO R AT 55 BE 2053 8. B 3(a) L (b) P LAB 2 , TiB HA7 B27 4%
¥, B BN @=0.628 nm, 5=0.312 nm, ¢=0.461 nm. K i 195 X AL F A7 5 BE 55 (SADP)TH 345 S 36 B, &1tk

0903001-3



512 ¥ BE HF-HNOs i U5 AN\ BN & 1 55 08 08 2 19 SEM B3 o (a) #4015 (b) FE&L 2 () FEAD 35
(d) P 2(c)bm 7 b 1 ke PR

Fig.2 Cross—sectional SEM micrographs of laser cladding etched in high—solubility HF=HNOj; solution. (a) Sample 1; (b) sample 2;

(c) sample 3; (d) partially enlarged view of the area marked with dashed circle in Fig. 2(c)
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¥ o TiN A fee Z5H8 , fee 25 K FLAT 55 5 10 45 A0 X B, DAL T 6 S350 05 7 I 88 1 1) 2% 10 L 25 50 T 1 5 Bl o
P A AL A B 3(e) T

(@ : \

100mm ; 50 ¥4 " 0.2 um
L s

Pl 3 TiN I TiB [ TEM B 37 A0 Pl 3% AU I ) 2 DXHL 5T S BE AR - () TiB AT ] TEM P 5 K08 J37 119 26 DX HL 7 ¥ 0 B8 A5
(b) TiB BT P TEM P 5 B8 17 A4 156 DX HL 5007 S BRE s () TN A B 37 40 TEML PR KOk B2 19 26 XL 137 56 4 450
Fig.3 TEM images and corresponding SADP of TiN and TiB. (a) TEM image and corresponding SADP of TiB with longitudinal view;

(b) TEM image and corresponding SADP of TiB with transverse view; (¢c) TEM image and corresponding SADP of TiN
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Fig.4 Microhardness profiles across the depth of cladding layers with different BN content added
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Fig.5 Height loss of substrate and cladding layers with different BN content added
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Fig.6. Wear morphologies of the substrate and the cladding layers with different BN added
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