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A beta Ti-alloy (Ti-15V-3Cr-3Sn-3Al) sheet was lap-joined to an alpha
pure-Ti sheet by friction stir processing in order to ultra-refine and beta-alloying the alpha-Ti
surface. The same processing was also performed on the opposite side of the pure-Ti sheet. The
fabricated specimen was then solution treated and aged to introduce phase transformation in the
beta-Ti-alloy surfaces. The microstructure analysis indicates that different microstructures
consisting of different chemical compositions, grain sizes, grain boundary characteristics, grain
orientation characteristics, and phase constitutions, were generated and distributed from the
specimen surface to the core. The tensile property results suggest that the fabricated specimens
with or without heat treatment show high strength close to those of the hi%h—strength beta Ti alloy
with or without aging, and large elongation close to or larger than that of the alpha pure Ti,

respectively.
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Fig. 1 Strength-ductility trade-off in Ti alloys community.
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Fig. 2 Gradient nanostructured materials and harmonic
structured materials and their issues.
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Fig. 4 Tensile properties of the fabricated specimen without
heat treatment in comparison with o pure Ti and p Ti153.
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Fig. 5 EBSD micrographs of transverse cross section of the fabricated specimen with heat treatment.
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