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Fig. 1

cladding of in-situ Ti matrix composite coating

Schematic diagram showing set-up of induction

Table 1 Processing parameter of coating induction cladding

No. P/kW vi(mms™)  O/kJmm ) a/mm
1 16.5 2.7 6.11 5
2 13 1.9 6.84 5
3 10 1.2 8.33 5
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Fig. 2 XRD patterns of preplaced powders before cladding
and composite coating after cladding: (a) Preplaced powders;
(b) Composite coating prepared by preplaced powders with
different C contents
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Fig. 3 Cross-sectional SEM images of in-situ TiC/Ti composite coating: (a) General view; (b) Middle area; (c) Upper area;

(d) Interface area (30% C in raw powders)
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Fig. 4 TEM images and SAD patterns of reinforcement and matrix of composite coating: (a) Equiaxed TiC; (b) Short fiber TiC;
(c) a-Ti phase; (d) S-Ti phase (30% C in raw powders)
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Fig. 5 SEM images of cross-sectional morphologies of composite coatings with different chemical compositions in raw powders,

and synthesized under conditions of P=16.5 kW and v=2.7 mm/s: (a) 10% C; (b) 20% C; (c) 30% C; (d) 40% C
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Fig. 6 SEM images of cross-sectional morphologies of composite coatings with different chemical compositions in raw powders,
and synthesized under conditions of P=13 kW and v=1.9 mm/s: (a) 10% C; (b) 20% C; (c) 30% C; (d) 40% C
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Fig. 7 SEM images of cross-sectional morphologies of composite coatings with different chemical compositions in raw powders,
and synthesized under conditions of P=10 kW and v=1.2 mm/s: (a) 10% C; (b) 20% C; (c) 30% C; (d) 40% C
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Fig. 8 OM images of interface regions of

TiC/Ti composite coatings prepared under
different cladding processing parameters (20%
C): (a) P=16.5 kW, v=2.7 mm/s; (b) P=13 kW,
v=1.9 mn/s; (c) P=10 kW, v=1.2 mm/s
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Fig. 9 Microhardness profile of cross section of TiC/Ti

composite coating
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Microstructure evolution mechanism of
in-situ TiC/Ti composite coating by induction cladding

YU He-long', WEI Min*?, ZHANG Meng-qing', LI En-zhong', ZHANG Wei*?, XU Bin-shi'

(1. National Key Laboratory for Remanufacturing, Army Academy of Armored Forces, Beijing 100072, China;
2. Hebei Jingjinji Institute of Remanufacturing Industry & Technology Co., Ltd., Hejian 062450, China;
3. Beijing Ruiman Technologies Co., Ltd., Beijing 100043, China)

Abstract: TiC/Ti composite coating was in-situ synthesized on Ti6Al4V substrate using the powder mixture of Ti and
graphite by induction cladding method. The effects of chemical composition of raw materials and processing parameter
on the microstructure, phase structure, morphology and distribution of the reinforcements, interface bonding behavior and
microhardness of the composite coating were studied. The results indicate that fine TiC reinforcements, with a clean
interface and tight bond with the matrix, are in-situ formed and uniformly dispersed in the coating. The morphology and
distribution of TiC reinforcements in coating are mainly influenced by the composition, solidification process and crystal
structure of TiC. With the increase of graphite content, the morphology of the in-situ TiC gradually evolves from short
fiber to equiaxed crystal, and its size and volume fraction and the coating hardness increase. With the increase of heat
input, the size of TiC increases, and the width of the interface transition region and the heat effect on the substrate also
increase.

Key words: in-situ synthesis; TiC; induction cladding; microstructure; Ti matrix composite
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