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Fig.1 Initial microstructure of the two-step heat treated Ti-55531

alloy for the following hot compression
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Fig.2  Evolution of acicular a during the hot compression of Ti-55531 alloy under the different deformation conditions of

750 "C/107 s (a, ay, a3), 775 C/10° s (b, by, by), and 750 ‘C/10" s (¢, ¢4, ¢2)
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Fig.3 TEM images and SEAD pattern of the micro evolution with the Burgers orientation relationship between the neighboring a and S

phases in Ti-55531 alloy: (a) slip transmission of dislocations at a/f interface at the strain of 0.1; (b) formation of sub-structure in a

and f phases at the strain of 0.4; (c) hedging of S phase into acicular « phase along a/a interface
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Fig.4 TEM images for the micro evolution without the Burgers orientation relationship between the neighboring a and S phases in

Ti-55531 alloy: (a) piling-up of dislocations at a/f interface at the strain of 0.1; (b) formation of local shear bands in acicular o at

the strain of 0.4; (c) hedging of f phase into acicular a phase along interface among shear bands
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Sub-structure Formation and Fragmentation of Acicular a Phase at Different
Orientations of a/f Interface in Ti-5A1-5Mo0-5V-3Cr-1Zr near f Titanium Alloy

Li Shaojun, Lv Yaping, Zhang Xiaoyong, Zhou Kechao
(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Ti-5A1-5Mo-5V-3Cr-1Zr near § titanium alloy containing the initial acicular a was hot compressed in the temperature region of
750~775 °C and the strain rate of 10°~10" s™', in which the fragmentation behavior of acicular a was investigated. The results show that
with the increase in strain, the acicular a undergoes the rotation displacement, partial fragmentation, and complete fragmentation to the
equiaxed morphology. During the fragmentation of acicular a, when the Burgers orientation relationship exists between neighbor a and S
phases, the dislocations in f matrix are easy to enter the neighbor acicular a through slip transmission at o/f interface, forming
high-density dislocations and then transforming to the sub-microstructures in acicular a. In case of no Burgers orientation relationship
between neighbor a and S phases, the dislocations pile up at some a/f interface with the large orientation discrepancy. The as-resulted local
stress concentration causes the formation of sub-microstructures of local shear bands in acicular a. Subsequently the f matrix hedges into
the acicular a along the interfaces among sub-microstructures, leading to the fragmentation of acicular a. The temperature increase
promotes the dynamic S recovery and then decreases the dislocation density, which is not beneficial to the formation of sub-microstructures
in acicular a. The increase in strain rate greatly shortens the deformation time, which suggests that the formation of high-density
dislocations and then transformation to the sub-microstructures may not perform sufficiently in acicular a. As a result, the increase in
temperature and in strain rate both delays the fragmentation of acicular a.

Key words: Ti-5A1-5Mo-5V-3Cr-1Zr near f titanium alloy; acicular a; orientation of o/f interface; sub-microstructure; fragmentation
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