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Fabrication of high strength and high ductility titanium via high pressure gas
jet milling and its deformation mechanism.
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The harmonic structure was successfully created by controlled milling of

fine-sized pure Ti powder via jet milling followed by spark plasma sintering. Spark plasma sintering

of milled powder resulted in the formation of a “ harmonic” structure wherein the severely
deformed shell regions of the milled powders transformed to a three dimensional network of equiaxed
fine-sized grains, enclosing the coarse-grained “ core” areas. The pure Ti compacts with a harmonic
structure exhibited a significant enhancement in the strength without compromising the ductility.
The improved mechanical progerties of the harmonic structure compacts were attributed to the
specific topological distribution of high strength fine-grained “ shell” and ductile coarse-grained
“ core” regions; as such a microstructure promotes uniform distribution of strain during plastic
deformation and avoids the localized plastic deformation in the early stages of deformation.
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