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Microstructure and properties of imr situ synthesis of
TiC particle reinforced composite coating by plasma cladding
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Abstract: Plasma cladding technology was used for irrsitu synthesis of TiC/Ni composite coating. The microstructure
and properties of the coating were investigated by optical microscope, scanning electron microscope, X-Ray diffractome-
ter, transmission electron microscope and microhardness tester. The results show that excellent bonding between the coat-
ing and the carbon steel substrate is ensured by the strong metallurgical interface, and the coating is uniform, continuous
and almost defect-free when [ Ti+ C] is varied from 10% to 20% after ball milling. T he microstructure of the plasma
cladded coating is mainly composed of Y-Ni dendrite, M3Cg, CrB and TiC ceramic particle which is synthesized in-situ.
Most of TiC particles are spherical and a small fraction are blocky. TiC particle size is 1 =2 Pm. The particles at the bot-
tom are smaller than those near the top of the coating, and dispersivly distributed in the cladded coating. The maximum

hardness of the coating is HV( ; 1000, and 4 times of the microhardness of the steel substrate.
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1 5

1.1 WERS &BCE

SEIO MR A Q235 BN, WFE SR 50 mm
x30 mm % 20 mm, KR ES . TUREH K H
Ni6OB #) « 8Ky - sk k. BB A EM 5
Ni60B #3HE TC#E AL AEA, B % (Ti): x(C) = 1
21,2, Bl w (Ti): w(C)= 47.90: 14. 4, BEAH KK
SEEEYIN 99. 8%, KM HISFIIRIE R 8 Bm, A&
W EFYIRIE 9 5 Bm . R 172Uk B HLAE PR
PSS h(RA R AILIE T+ C)), RiEH
WILL 5% 10% .« 15% 20% . 25% 30% HIECt 5
Ni60B 4 4J J& & . Ni60B f 4 % h: Cr 16% ~
20%, B 3.8% ~ 4.5%, C 1.0% ~ 1. 1%, Fe<
5%, Nifx&; FHRER 45~ 106 Bbm . H A HkG
SEK VR A AR BORPIR, WRE T Q235 WA
K, BEEEZA K 1.5 mm, T 150 CHT.

1.2 SER

B SIS B TR R B, Dlagid
ZIEFEAE RN, REERMEEN 7 mm, T/EH
160 A, TAEHE 18 V, HGRSAEIRY K i S
Sk, R RAERERN 1 m¥h, BESAERER
0.8 m>/h, WiMEE THFEEEN 3 mm, FAHHEE N
250 mm/ min .

WS B AR 0 3 B ) AR AR,
A ARRE S, 4 BIAE XTL-02A 440 S As & JCXA-
733 B T RET BTGNS . WA TE TR AR 4
PIEERE 0.5 mm BT A, RIEVREZ 0.
1 mm, P GL-69D & F I (L sk Hl s TEM £f

mh, I H8010 B35 i HL %) 15 78 J= o M e AH 1) JE 3
MEERIBEAT M . R D/ max-tB B X S ATHY
XTIE 7 2 B A 45 M JEAT AR, AT &8 CuKa
FI9F, L 40 kV, HLIR 150 mA, FFEEEE 4(°)/
min . F} HX-1000 7 & 50Rd & -0 0 78 2 1) B4
WHRE, 2l LN, IENTE A S s,

2 HiREiHe

2.1 TiC i JEAL A K

B TAR IR AL A TiC M Z D 5HGE TR
WA BLE R R . Y[ Ti+ Cl< 5% N, JLPFEA
WA TiC FRLAAAE (LK 1) . TiC R ISR T K
EvEER KUY MAESE AR T, Mt
MR, BN T TiC AR IE P44 b i [ v
FE . Bk, TiC JLF584 B, ANGELL TiC ROk )
BN Y[ Ti+ Cl= 25% I, ML CIRBLS:, &
BRI PEAE 25 M Ti+ C] 230% B, TERREG
2, KRBT Ti+ C—TiC 5N A 2 ) 3
N, WEHT ™ EmMEUER. 4[Ti+ C] A
10% ~ 20% W}, TiC o] ARAI A, HBEFE[ Ti+ C)
FI3 N, TiC T RN .

1 [Ti+ Cl= 5% W5 HEZEHAR

Fig. 1 Microstructure of plasma

cladded coating([ Ti+ C]= 5%)
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o, RN, FEFEE R —MREE N PoE
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YIARHE R . AT 40 5 AT EL LR 2% PDF R,
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Fig. 2 XRD spectrum of cladded coating
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-Ni B GAK  MosCeMICTB 25) K JR AT A R T iC Uk
(BRI HOR) Ak . SRS EE S, JRAL
R TiC M 2R, RFZ8 1 Bmo, R

oy AT RO L BB 2 ) SRR B MR E R

Bl 3 [Ti+ C] K 25% i (457 J= 241 21
Fig. 3 Microstructures of plasma cladded coating([ Ti+ C]= 25%)

(a) —Whole cladding coating; (b) —Interface at coating and substrate;
(¢) —Near bottom of coating; (d) —Near top of coating
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UL A )32 S FRBE T30 I AR 211 7 I T
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ST G, A HEHCN 0. 438 nm, HE— B SziX g
WURLAH SR TiC BB, H TiC SRR T, R
R 2 ST RN )

YEETFINS TR EEHRN, gERKKE
FHTT R AR R S 4k, BT Ni60B J& B 5% & &k
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fF1R[ Ti+ ClUURERES SIS T . B TEREE
JEHI[Ti+ ClIREMARKEAHFN T M Ti+ C-TiC
BIHEAT, 45K « B Ae e 4 v ) o = 43 3508 B R Y
WL S AR, BUOE T R AL R N A R TiC . B T55 3
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b RS AN L, AR TAC FURL AN BT 4
B A AR, BT TiC SEYE AR R EE M
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2.4 HEZEH B
Kl 5 i N[ Ti+ C]= 20% I, S8 7R &
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Fig.4 TEM micrograph(a) and electron

diffracton pattern(b) of TiC particles
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Fig. 5 Microhardness of cladded coating
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