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ABSTRACT Additional and in situ titanium carbide particle (TiC,) reinforced Ni based alloy composite
coatings are synthesized by laser cladding method. The former comes from the TiC, pre—coated on the
sample whereas the latter from in situ reaction between titanium and graphite in the molten pool during
laser irradiation. ATEM observation shows the existence of the epitaxial growth of TiC and the precipitation
of CrB around interfaces of additional TiC, and the corresponding loading curve obtained by nanoindenter
presents pop—in phenomena due to the plastic deformation of the crack formation or debounding of TiC,
from the matrix. For the in situ TiC, interface no pop—in mark appears. The interface formed in situ
possesses high fracture toughness, and much higher hardness and modulus than those of additional TiC,
interface. The distribution of hardness and modulus near in situ TiC, interface has gradient characteristics.
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B1 REM SEM BHE
Fig.1 SEM micrographs of coatings
(a) additional TiCp  (b) in situ TiCp
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B2 Fif TiCp, AT MMM TEM
Fig.2 TEM micrographs showing the microstructure at phase interface between additional TiC,, and the matrix

(a) BF image of TiCp

B3 kM TiC, HAMA TEM

Fig.8 TEM micrographs showing precipitation at the interface
between additional TiCp and the matrix
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Fig.4 Load-displacement curve at the matrix near the TiCp/Ni alloy interface
(a) additional TiCp,  (b) in situ TiCp
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Fig.5 Distribution of modulus and hardness at the matrix near the TiCp/Ni alloy interface
(a), (b) additional TiCp  (c), (d) in situ TiCp
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