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Fig. 1 XRD phase analysis results of the Ti alloy matrix and the TMCs
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Fig. 2 The microstructures of the Ti alloy matrix and theTMCs
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Fig. 3 Microhardnesses of the Ti alloy matrix and the TMCs
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Fig. 5 The COF curves, the three-dimensional wear trajectories and the height profile maps
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Fig. 6 Surface morphologies of the Ti alloy matrix and the TMCs at room temperature
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Microstructure and Tribological Behaviors of High Temperature Titanium
Matrix Composites
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Abstract:

TiB-reinforced IMI1834 high-temperature titanium matrix composites were prepared by in-situ synthesis
melting and casting method. The changes in microhardnesses, friction properties, wear rates, and wear
surface morphologies of the composites compared with the matrix alloy were studied. The results indicate
that the composite exhibits a lamellar o microstructure, with TiB reinforcements presenting as rounded rods
or needles uniformly distributed in the titanium matrix. At room temperature, the composite’s microhardness
was increased by approximately HV32 over the matrix, while the average friction coefficients were decreased
from 0.49 to 0.41, and the wear rates were reduced from 72.5x10° mm?*(N - m) to 47.4x10° mm*(N - m).
Under the condition of high-temperature 700°C, the matrix alloy’s friction coefficients were increased from 0.49
to 0.83, and the wear rate was decreased to 27.4x10° mm?*(N - m). In contrast, the titanium matrix composite
friction coefficients were increased from 0.41 to 0.47, and the wear rate was dexreased to 7.2x10° mm?(N-m)
demonstrating superior high-temperature wear resistance and thermal stability. Worn surface morphology
analysis revealed that the composite’s primary wear mechanism was abrasive wear, accompanied by minor
adhesive wear. These findings highlight the significant enhancement effect of TiB in improving the hardness,
wear resistance, and tribological properties of IMI834 titanium matrix composites.
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