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Abstract: Induction cladding TiC/Ti composite coating was in-situ synthesized by induction heating the preplaced powder
mixture of Ti and graphite on a Ti6Al4V substrate. The microstructure, phase composition, nano mechanical properties and
microhardness of the coating were studied. Results show that the composite coating exhibits a smooth surface and a dense
microstructure without cracks and pores. A metallurgical adherence is formed between the coating and the substrate. The
graphite fully reacts with Ti to produce TiC reinforcement particles during the induction cladding process. The coating matrix
is formed by the f-Ti and the equiaxed a-Ti phase. Fine titanium carbides are uniformly distributed in the coating. The
nanoindentation hardness and modulus of the TiC particles are about 22 and 280 GPa, respectively, which increase the
microhardness of the composite coating.
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Fig.1 Typical SEM images of the mixed graphite and Ti powders
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Fig.2 Schematic diagram of induction cladding process of in-situ
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composite coating (30% C)
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Fig.4 Cross-sectional SEM images of Ti matrix composite coating cladded by raw powders containing 10% graphite
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Fig.5 Cross-sectional SEM images of Ti matrix composite coating cladded by raw powders containing 30% graphite
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Fig.6 EBSD analysis results of Ti matrix composite coating cladded by raw powders containing 30% C




155

(c) Isometric small particle
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Fig.7 Typical SEM images of the reinforcement phases in the induction cladding TiC/Ti composite coating

22 AEREBMEERNFMEE

Pl 8 7 o B A R e 5 15090 10% Al
30% AIF T AR 5245 U2 180T 2 At 8 A A
2. ATRLE M, BEE BB R PO S By

800

< it g
P BB R s

Distance from surface / pm

Pl 8 TiC/Ti & & U= AR IE o SRR E A i 2k
Fig.8 Cross-sectional microhardness profile of the TiC/Ti

composite coating

I, SRR TIC/Ti 84048 2 ik i i1
B TFE o AR E T SCUR 2 W AR S R o B T
BEE A AR SN, 25 WZWNE TiC Mk
B, B AR BURA R 2 R A AR A as, A
M5 | S VAR 2 o R 3 T v o 7 TR R v ke B o
30% MIZRMFET, WRIZ TR AIERE 2SR 600 HVoz,
B TC4 B R 85% LA I

KK IR SE T JRiA TiC/Ti R A2
WHB TiC. a-Ti. B-Ti LA TC4 FARMYIK 12417
Ko RARAFH— TiC HERIRI T2 ERE, BERE
BRSE R 3~4 um A9 TiC AT IR, K9 hE
BURIZE WA RFAZEAE L) K TC4 FEAR R A9 = 4
EH. TLAE W, = S A — AR
T, AR, fER B0 R AR S (R
FEENZR, PR Dy SR AR Y 5 T T SR ) =
PRAREIE IR



156

b B xR T LT IR

2018 4F

10 S 49 oK e 9 3K 3R 45 19 28 £ - 57 5 i
28, VI SJEIRRERE (Hir) R (Er) BE A
R 2. - &k T A, 78
BWIA R AR, 72 0 2 720 nm R L
W, TiC Fris rEm ik, RUTHME R, )
JZNF a-Ti Al TC4 FEARAE [ — PR B Bl 1 2%
P& LFEA, RWZHEE—CEHRENT
SFPEREAHIT . MIRZ N B-Ti 7ER T 2 720 nm
TREE ANt £6 40 T TiC Ml TC4 ek a), £

B RE S F TiC ML T TC4 HARKF o-Tio 7
720 nm EHAEAGE (27 1000 nm), AN[FES5H)
TE A5 B AR ) AR BE I i 5 19 A 3807 K/ IMIR IR
H: B-Ti>TiC>a-Ti>TC4, Sk b, JEA TiC H5%
AR ELAT fc e 1) PR A B RN b i, L KA 4y
JA 22 GPa Fil 280 GPa; f-Ti Y AH & FlAR -1
{43514 6.1 GPa 1 200 GPa; T a-Ti 5 TC4 &
R B A MR e, 3 R 2
4 GPa, fREZ1H 150 GPa,

(c) p-Ti
B9 TiC/Ti B2 PFHAFRLUSAA TC4 ALK IR A =450
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