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Table 1 Chemical composition of Ti6321 alloy (w/%)

Al Nb Zr Mo Ti
6.0 3.0 2.0 1.0 Bal.
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Table 2 Heat treatment and microstructure of Ti6321 alloy

Material Microstructure

Ti6321

Heat treatment procedure

960 ‘C/1 h/AC

Bimodal microstructure
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Fig.1 Sampling of preshock samples
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Fig.2 OM (a) and TEM (b) images of Ti6321 alloy bimodal

microstructure
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Fig.3 SEM micrographs of the bimodal microstructure of Ti6321
alloy after preshock: (a) microcracks and microvoids and

(b) deformed grain
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Fig.4 True stress-strain curves of the original and preshock samples under quasi-static and dynamic reload compression at RT: (a) 107 s,

(b) 2000 s, and (c) 3000 s™
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Table 3 Mechanical properties of dynamic reload compression

Strain rate/s”’ Sample Average flow stress (S§)/MPa Uniform plastic strain (S) Impact absorption energy (S)/MJ-m™
2000 Original 1356 (7.3) 0.150 (0.0027) 215 (3.9)
Preshock 1402 (27.5) 0.144 (0.0023) 203 (2.0)
3000 Original 1402 (7.9) 0.213 (0.0033) 297 (5.2)
Preshock 1473 (22.2) 0.171 (0.0053) 252 (5.2)

Note: Each value of the property is the average result of three measurement; S is the standard deviation
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Fig.5 OM images of original (a) and preshock (b) samples after dynamic reload compression at the strain rate of 3000 s™'
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Fig.6 TEM images of Ti6321 alloy after preshock: (a, b) no twins area; (c, d) twins area; (e) nanoscale twins (HRTEM images)
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Research on Reloading Mechanical Behavior of Ti6321 Titanium Alloy

Zhou Zhe', Wang Lin'??, Cheng Xingwang'?, Cheng Huanwu'?, Xu Xuefeng', Tayyeb Ali',
Liu Anjin', Ning Zixuan', Xu Lingyu*, Zhang Binbin*
(1. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)
(2. National Key Laboratory of Science and Technology on Materials in Impact Environment, Beijing 100081, China)
(3. State Key Laboratory of Explosion Science and Technology, Beijing 100081, China)
(4. Luoyang Ship Materials Research Institute, Luoyang 471023, China)

Abstract: The quasi-static and dynamic reload compression tests were conducted to explore the changes in mechanical properties of
Ti6321 alloy with bimodal structure after preshock. The optical microscopy (OM) and transmission electron microscopy (TEM) were used
to observe and analyze the microstructures. The results demonstrate that the static and dynamic yield strength and average flow stress of
Ti6321 alloy after preshock are higher than those of the original sample, but the fracture strain and impact absorption energy significantly
reduce, and the preshock sample is more likely to appear an adiabatic shear failure after split Hopkinson pressure bar (SHPB) loading.
TEM results show that twins form inside the sample after the preshock of the light gas gun, which causes the Ti6321 titanium alloy to
exhibit a shock wave strengthening effect.
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