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Abstract

The superplastic deformation behaviors of as-received Ti-55 alloy and hydrogenated alloy
with 0.1wt%H were studied. The results indicate y hydride readily decomposes and hydrogen
easily escapes under vacuum or argon-protected condition near the starting temperature of o+p/p
transformation. Compared with as-received alloy, the optimum superplastic temperature of
hydrogenated alloy is reduced by about 125°C. Larger decrease of elongation in hydrogenated
alloy appears if the deformation temperature and initial strain rate deviate from optimal ones.
More proportion of B phase distributes uniformly around o phase grain boundaries and
prominently inhabits the formation of voids in hydrogenated alloy during superplastic deformation.
Hydrogen addition can lead to the improvement of discontinuous dynamic recrystallization
mechanism and deformation compatibility of grain boundaries, as well as the reduction of
dislocation pile-ups and tangles.
Keywords: Ti-55 alloy; hydrogenation; superplastic deformation behavior; dynamic
recrystallization; dislocation; void
1. Introduction

Since hydrogen can be easily added and removed without melting, it is a unique alloying
element in titanium alloys. Titanium alloys have a large affinity for hydrogen, which is capable of
absorbing up to about 3.06wt% hydrogen at 600°C and even higher contents at lower
temperature[1, 2]. Actually, the existence of hydrogen in titanium alloys has two-sided functions.
A great deal of attention has paid to strictly restricting the hydrogen content as hydrogen levels
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