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Table 1 Chemical composition (/%) and phase transition
temperature of the studied 20Zr alloys

Zr Ti Al V B phase transus temperature/C
20 70 6 4 946

K1 20Zr &4 R A5

Fig.1 Optical microstructure of 20Zr alloys
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Table 2 Heat-treatment parameters of 20Zr alloys

Designation Heat-treatment
20Zr-AT 800 °C/2 h, furnace cooling
20Zr-STA 1000 °C/0.5 h, water quenching,

and 800 °C/4 h, furnace cooling
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Fig.2 Schematic drawing of the static tensile specimen (a), the
static compression specimen (b), and the dynamic com-

pression specimen (c)
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Fig.3 XRD patterns of 20Zr alloys
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Fig.4 Microstructures of 20Zr alloys: (a) 20Zr-AT and
(b) 20Zr-STA
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Table 3 Static mechanical properties of 20Zr alloys

Designation 00.2/MPa o,/MPa 0/% UCS/MPa
20Zr-AT 1025 1229 14.9 1358
20Zr-STA 1137 1301 7.8 1386

Note: UCS-compressive strength
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Fig.5 SEM fractographs of tensile specimens of 20Zr alloys: (a, b) 20Zr-AT and (c, d) 20Zr-STA
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Table 4 Dynamic compression properties of 20Zr alloys at different strain rates

) ) Flow strength/MPa Strain/% Energy absorbed/MJ-m™
Designation
1000 s™ 2000 s™ 3000 s 1000 s 2000 s™ 3000 s™! 1000 s 2000 s™ 3000 s
20Zr-AT 1669 1789 1885 9.31 15.52 15.64 140 260 276
20Zr-STA 1774 1865 1942 9.84 15.66 16.40 154 311 350
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Fig.6 Dynamic true stress-true strain curves of 20Zr alloys

at different strain rates
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Fig.7 Deformation and fracture process of 20Zr alloys
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Fig.8 Optical microstructures of the adiabatic shear
bands observed in 20Zr alloys: (a) 20Zr-AT
and (b) 20Zr-STA
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Static and Dynamic Mechanical Properties of 20Zr-70Ti-6Al-4V Alloy

Nie Yangyang', Cheng Xingwang', Nie Yukun', Liu Riping®
(1. National Key Laboratory of Science and Technology on Materials under Shock and Impact,
Beijing Institute of Technology, Beijing 100081, China)
(2. State Key Laboratory of Metastable Materials Science and Technology, Yanshan University, Qinhuangdao 066004, China)

Abstract: This study aims to evaluate the static and dynamic mechanical properties of 20Zr-70Ti-6A1-4V alloy. The XRD, DSC, OM and
SEM were used to test and analyze the phase transition and microstructural evolution of the 20Zr alloys subjected to different heat
treatments. Dynamic compression tests were conducted by the SHPB (split Hopkinson pressure bar) to study the dynamic mechanical
properties. The results show that all 20Zr alloys are composed of a and £ phase and they present typical basketweave microstructures.
Under static conditions, the tensile strength is up to 1301 MPa, the plastic strain is up to 14.9%, and the compressive strength is up to 1386
MPa. The static failure is caused by ductile fracture. Under dynamic compression condition, the dynamic compressive strength increases as
the strain rate increases from 1000 s™ to 3000 s, which reflects the strain hardening effect. In addition, the dynamic compressive strength
and the plastic strain of 20Zr alloys undergoing the solid solution and aging treatment exceed those of the annealed alloys. Besides, the
dynamic failure of alloys results from the adiabatic shear bands.
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