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ABSTRACT A new method was realized to produce a Ni—alloy composite coating reinforced
by in situ reacted and gradiently distributed TiC particles (TiCp) by one step laser cladding.
TiC, was introduced by an in situ reaction of titanium and graphite during laser clad process.
It was observed that the disperse TiC, with size of sub—micrometer formed in the layer. And,
TiC, possessed density—gradient distribution and a maximum volume fraction of 38% at the
layer surface. Furthermore, the in situ generated TiCp/matrix interfaces is found to keep clean
and free from deleterious surface reactions. The microhardness revealed a gradient variation
with the layer depth,and the highest value was 1250 HV . The wear properties of the layer
is significantly enhanced due to a large amount of TiC, and strong phase interface combination
without evidently increasing the friction coefficient.
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B MARLRESRENERAERNER (TiBa . TiC & ALC, %) HAFZBIERX
i -8 BOTR TR REA R AINER. SARFOETHENE, ATTREBRNEE
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FM W& T TiC,/Ni X2 SRMARE, RFFAERE TiC, AANANEEERESH
FIE, PR T REGRRAR ST R I FHERE.
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BRESL N NSOA, Ti RABMHRARE BEREH: Ni60A/(TT) % 53/15, Ti/C
2 4/1. Ni6OA AR BEY -280 H. ¥R (REIH, % % Cr16, B35 8145 Co8 RH
Ni. Ti BREBERTREES RN —320, —300 5 & 19.9%, 99.99%. R 3 kW E4& CO, ¥
¥, BRENGARY. WEMTSB: PN 2-- 20 kW, FHEE 3 — 15 mm/s, XX
E4 3.5 mm, HREE 0.5 mu. I 88 N %yl B k&) 5CrMnMo 8. # Y (OM) .
B (SEM) . EH (TEM) BB 59 (HREM) S#TRONES, HLH RN mahmg; 7
@A OORTHSMAART LGRS YN FH PALEX B RER LT H &KX
BREHLN, TREMY: RERTHAR 3 mmx6 mm, H3H# 100 r/min, RFF 8.8 N, £K
BE 145 m (HE - THERE) 180 H ALO; BN, Ei.
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K, ZRmAERY 10 um MEHFHAIMEE K SBMARE, RARE / BHRAAREN
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Fig.1 Optical morphalogies of a transverse section of the coating layer/substrate interface
(a) and at layer depth of 400 pm from the surface (b) respectively
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B 2 RERM TiC, ¢y SEM
Fig.2 SEM micrographs showing morphology, distribution, size and volume fraction of
in gitu reacted TiCp, at a depth of 150 um(a) and 600 pm (b) from the layer/substrate
interface on a horizontal section parallel ta the clad surface
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Fig.3 Gradient distribution of TiCp, in the
coating layer
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B 4 TiC, MR TEM 4t
Fig4 TEM micrzgaph of TiC pasticles
(a) TiCp morpiwicgy (b) diffracted p=stern of Fig.(a)
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6 42 B R AL, AR E T TiC MEESEERES N, HERE
MEETEARAITER. REUREHEE (HVos) BEN 1250, 5EKR TiC, HR&EKE
BAER. Ni60A SRS MASE BB E (HVoa) Y% 670, EbHe) B (HVoa)
3 500.

2 20} g
00 - 2 4 6 8
Layer depth, 107 um
B 5 TiCu/y—Ni HAEA S WE R B e RENEMER
Fig.5 HREM image of TiC;/y—Ni interface Fig.8 Variation of microhardness as a function
of layer depth
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The variation of wear volume (a),
wear rate (b) and friction coeffi-
cient (c) of the layer. Curves1—3
correspond to TiCy /Ni60A,Ni60A

and substrate respectively
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