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Fig.1 Dependence of the fracture toughness on the tensile

strength of similar titanium alloys
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Fig.2 Microstructure of the as-received Ti555211 alloy with dual

structure
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Fig.3 Size of Ti555211 alloy specimens for in-situ tensile

experiment
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Fig.4 Stress-displacement curve for in-situ SEM tensile test of

Ti555211 alloy with dual structure at 25 C
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Fig.5 Morphologies of prefabricated notch: (a) low magnification, (b) high magnification showing of area A in Fig.5a, and (c) high

magnification showing of area B in Fig.5a
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Fig.6 Change of crack of residual metal alloy of Ti555211 with

dual structure in pre-notch area (at the initial loading)
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Fig.7  Shear cracking of in-situ tensile test specimens of

Ti555211 alloy with dual structure at the initial loading
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Fig.8 [Initial stage of crack propagation of in-situ tensile test

specimens of Ti555211 alloy with dual structure
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Fig.9 Middle stage of crack propagation of in-situ tensile test

specimens of Ti555211 alloy with dual structure
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Fig.10 Microcracks and main crack tip in in-situ tensile test

specimens of Ti555211 alloy with dual structure
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Fig.11 Basic fracture process of in-situ tensile test specimens of Ti555211 alloy with dual structure: (a) phase I, (b) phase II,

(c) phase III, (d) phase IV, and (e) phase V
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Fig.12  Microstructure of in-situ tensile test specimens of

Ti555211 alloy with dual structure near main fracture

crack
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Fig.13  Fracture of in-situ tensile test specimens of Ti555211

alloy with dual structure
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Fig.14 Fracture of areas in Fig.13 for in-situ tensile test specimen of Ti555211 alloy with dual structure: (a) area A, (b) area B, and (c) area C
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Fig.15 Snake-like slip on the fracture of in-situ tensile specimen

of Ti555211 alloy with dual structure
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In-situ SEM Observations of Tensile Deformation Behavior of
Ti555211 Alloy with Dual Structure

An Zhen', Li Tianqil, Lu Yuanyuan ! Ding Xu', Xie Hui', Mao Xiaonan®, Zhang Pingxiangz, Li Jinshan®
(1. Xi’an Aeronautical University, Xi’an 710077, 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: The tensile deformation and fracture behavior of the Ti555211 alloy with dual structure were investigated using in-situ SEM
technology. Results show that slip bands are given priority within the primary a phase along with angle of 45° with the tensile loading
direction for the Ti555211 alloy with initial dual structure. As the crack propagates, the density of the slip bands increases. Moreover, the
crack growth is dominated by interconnected microcavities for the alloy with initial dual structure. The Ti555211 alloy with initial dual
structure and lamellar structure show different fracture morphologies. For the alloy with initial dual structure, there display a small flat
surface caused by shear slip, but no obvious shear lip occurs in fracture. The deformation and fracture behavior of the near-f titanium
alloy of Ti555211 can be tracked by the SEM in-situ tensile test method in real time. The research results of this method have great
theoretical value and engineering significance.
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