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Formation of submicrocrystalline in Ti-13Nb-13Zr alloy without
severe deformation and enhanced mechanical compatibility

C. H. Park, J. T. Yeom, Y. S. Chun, C. S. Lee

Abstract
Microstructural evolution of alpha and beta phases during dynamic globularization of near-beta Ti-13Nb-13Zr alloy
was investigated to determine the optimum processing conditions. The submicrocrystalline alloy sheet with ~80 % of
high-angle grain boundaries was produced utiliziﬁg dynamic globularization at temperature of 600 °C, equivalent strain
rate of 10" s and strain of 1.4. The refined structure with the grain size of ~0.4 pm showed 25-60% enhanced
mechanical compatibility as compared to those of the conventional mill-annealed or solution treated and aged

microstructures.
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Table 1 Chemical composition of the present alloy

Nb Zr Fe 0 C N Ti

13.8 | 14.0 ] 0.06 | 0.07 } 0.01 | 0.007 | Bal
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Fig. 1 SEM micrographs showing micro-cracks and
voids observed in the Ti-13Nb-13Zr samples
deformed to the strain of 1.4 at (a) 600 °C and 1 5™,
(b) 550 °C and 10 s and (c) 550 °C and 10° 5™,
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Fig. 2 Backscattered SEM micrographs showing
dynamically globularized microstructures of
the Ti-13Nb-13Zr samples deformed to the
strain of 1.4 at various temperatures and strain
rates: (2) 600 °C and 10 s, (b) 700 °C and 10!
s and (c) 600 °C and 103 s™,
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Fig. 3 Backscattered SEM micrographs showing
microstructures of the Ti-13Nb-13Zr samples
developed during static heating prior to
deformation at (a) 600 °C and (b) 700 °C.
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misorientation map and (b) misorientation
angle distribution of dynamically globularized
SMC Ti-13Nb-13Zr alloy via rolling at 600 °C,
equivalent strain rate of ~10" s’ and
accumulative strain of 1.4, ‘
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