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4D evaluation of damage in hetero-structured materials with high performance by
multi-scale measurement

Kikuchi, Shoichi
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Metallic materials having a heterogeneous structure (HS), which consists of
a coarse-grained structure surrounded by a network structure of fine equiaxed grains, were
fabricated to achieve high strength and ductility. 4D evaluation of damage was conducted for the HS
materials with high performance by multi-scale measurement.
The fatigue limit was increased by the HS design due to the grain refinement. To improve their
fatigue properties, thermomechanical processing (TMP) was performed. The average size of the grains
in the fine-grained structures was preferentially decreased by TMP. Applying TMP to CP titanium
having a HS increased its fatigue life due to greater resistance to the initiation of fatigue crack
as a result of grain refinement. In _contrast, the crack growth rates for the HS material for long
cracks were constantly higher, and its threshold stress iIntensity range were lower compared to a
material with a homogenous coarse-grained structure.
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