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Formation of hetero-structured titanium with high performance and its evaluation
of mechanism of damage
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Titanium alloy (Ti-6Al-4V) with a bimodal harmonic structure, which consists

of a coarse-grained structure surrounded by a network structure of fine equiaxed grains, was
fabricated to achieve high strength and ductility. K-decreasing tests were conducted to investigate
the near-threshold fatigue crack propagation. The crack growth rates in the harmonic structured
material were higher than a material with coarse grains while the fatigue thresholds were lower. In
some areas, fatigue cracks preferentially propagated across the network structure of fine grains.
Furthermore, small fatigue crack propagation was examined under four-point bending. Fatigue crack
paths were not influenced by the bimodal harmonic structure, and the crack growth rates in the
harmonic structured Ti-6Al-4V were almost the same as those in a material with coarse grains. In
contrast, the harmonic structured Ti-6Al-4V had a higher resistance of fatigue crack initiation,
which resulted in an increase of fatigue limit.
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