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Abstract The TiN/TiB-reinforced titanium matrix composite coatings are prepared on the surface of Ti3AI2V by
laser cladding using different CeO, contents in Ti and h-BN powders as the raw materials. The effects of different
CeQ); contents on the strengthening phase microstructure morphology, microhardness and wear property of the laser
cladding coating are studied and characterized. The results indicate that the cladding layers of TiB and TiN matrix
composite is in-situ synthesized. The addition of appropriate CeQ; refines the structure of the reinforced phase,
enhances the microstructural uniformity and improves the microhardness and wear property of coating. When the
mass fraction of CeQ, is 2%, the surface hardness of the coatings is up to 1400 HV, and the wear property of
coating is optimum.
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Table 1 Chemical compositions of Ti3Al2V alloy (mass fraction, %)

Element Al v Fe C N 0 H Ti
Content 3.3—5.0 1.2—2.5 0.25 0.10 0.05 0.15 0.015 Bal.
TR0 T % 78 1 45 2 1PG A Al AR P2 YLS-10000-S2 ZHOGEF BOGAS fl DPSF-2H 6K 28 . (97 3k .
B TR AN IR AR R AEE 9 99.9 7019 Aro AR5 AR 35 oAt 2 RO AL il i Bl A8 A 35 F 5 H 0 I
B2 AGURPERE R R . 205 B IR R I L i T 2280 % 2.
#2 WOURETZZH

Table 2 Laser cladding process parameters

) ] Shielding gas Makeup gas Feeding powder
Scanning speed / Feeding speed / Overlap-ping
Power /W flow rate / flow rate / gas flow rate /
(mm s ') (g*min ") rate /%
(L *min ") (L *min ") (L +min ")
1600 2 5.5 5 15 8 40

FH Ultima IV X 5F 2 it $H (XRD) #4716 5 2 (9 AHAL L 50 . R JSM-7600F 3 & SH 4l e 7
U (SEMD JCH: | A B BE IS A (EDS) 43 81 45 78 J2 19 0 (i A 2R 45 4 | JBE 488 A 3R TR 3 S ot 2 0 A, SR IR
VI T ol AT SR AR AR SRR S A . SR Zwick/Roell Zhy 4> F 3068 3 2547 68 B0 L 2 oh 0.5 kg,
TR R 15 s, SR MMW-23 5 B8 1 3l B8 152 5 458 1 00 AL 20 A7 S8 (A R0 475 76 )23 190 T I8 485 s 45 1 i 3k, 003
FERRSE R 7 mm X 7 mm X 8 mm., Zfar 50 N WK AE & B9 55 3 O 100 ¢« min~ ' B8 48 @l BE 6 B
1800 HVIH Al O, Fii% B AERC 3 AT 4, A B 30 min {0 62 JBE 88 B 451 110 2 B 483 2 5 o o 6 2 M i K
FE 0 £0.01 mm Fl=£0.0001 g, B EEHEE & 120 min,
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Fig. 1 XRD patterns of cladding layers
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Fig. 2 Cross-sectional SEM micrographs of laser cladding. (a) 0% CeQO,; (b) 1% CeOs; (¢) 2% CeO;; (d) 4% CeO,
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Fig. 3 SEM image of rare earth distribution in cladding layer. (a) Low magnification graph; (b) partial enlarged graph
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Fig. 4 Microhardness distribution at different depths of cladding layer
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Fig. 7 Surface morphologies of substrate and cladding layers after 30 min wear.
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