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Fig.3 Hardness of Ti-55531 alloy at different solution temperatures
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Fig.4 XRD patterns of Ti-55531 alloy by different heat treatment
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Fig.6 SEM microstructures of Ti-55531 alloy at different solution temperatures: (a) 750 “C, (b) 820 C, (c) 880 C,
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Influence of a Phase on Strengthening and Fracture Mechanisms
of High Strength-Toughness Ti-55531 Alloy

Pan Hao'?, Mao Xiaonan”, Huang Chaowen’, Han Dong?”, Wang Jing’, Zhao Yonggqing®, Xin Shewei’
(1. Xi’an University of Architecture and Technology, Xi’an 710055, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

(3. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In order to find the influence of a phase on tensile fracture behavior of high strength-toughness Ti-55531 alloy, different heat treatments
and analysis methods including SEM, OM and XRD were adopted. Results show that the content of secondary a phase in bimodal microstructures
is increased and the scale becomes finer with decreasing of content and scale of primary a phase, so that the strength of alloy increases and
ductility decreases. In lamellar microstructures, with coarsening of secondary a phase, both strength and ductility of the alloy are decreased. In full
f microstructures, alloys get well in ductility but bad in strength. Both fracture modes of bimodal and lamellar microstructures are mixed modes
including transgranular cleavage, microvoid accumulations and intergranular crack fracture. With decreasing of content and scale of primary a
phase, the content of secondary o phase increases and the scale is coarsened, the percentage of microvoid accumulations fracture is decreased
while percentage of transgranular cleavage and intergranular crack fracture is increased.

Key words: high strength-toughness Ti-55531 alloy; microstructure; properties; strengthening mechanism; fracture mechanism

Corresponding author: Mao Xiaonan, Ph. D., Northwest Institute for Nonferrous Metal Research, Xi’an 710016, P. R. China, E-mail:
xnmao1966@163.com



