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Microstructure and Mechanical Properties of Laser Cladded TiN/GH4169 Composites
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Abstract: TiN/GH4169 nickel-based superalloy composites was successfully fabricated by laser cladding, and the
influence of laser power and scanning speed on the forming quality was systematically investigated. The results reveal
that the porosity of specimens can be reduced to approximately 0.23% with laser power of 1 600 W and scanning speed
of 13 mm/s. Defect-free metallurgical bonded interfaces are formed between TiN particles and GH4169 matrix, which
promotes preferential columnar grain growth along [ 001] orientation through heterogeneous nucleation effect, resulting
in a strong texture. TiN/GH4169 composites achieve a microhardness of (394.12410.76) HV, and exhibit an elonga-
tion of 25.56% at 650 ‘C, which is increased by 128%. The enhancements are primarily attributed to the synergistic
mechanisms of thermal expansion mismatch toughening between TiN particles and matrix coupled with TiN particle-
induced crack bridging toughening.
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Fig.1 SEM morphologies and EDS results of raw powders
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Fig.2 Preparation process and display of specimen
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Fig.4 BSE images of TiN/GH4169 fabricated with different process parameters
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Fig.6  Dendritic morphologies of TIN/GH4169 under different process parameters
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Fig.10 Microhardness of as-deposited and direct-aged specimens
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Fig.12  Fracture morphologies of GH4169 and TiN/GH4169
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