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Abstract: The elastic limit and 0. 2% yield strength of nonlinear elastic materials were confirmed by cy-
clic loading-unloading tensile tests. The mechanical parameters of Ti —23Nb —0.7Ta -2Zr -10 Ti -
23Nb -0.7Ta -2Zr -1.20 Ti-23Nb -0.7Ta -27Zr -0.70 and Ti —-25Nb - 0. 7Ta - 2Zr — 1. 20 al-
loys were obtained by using this method. It is found that the elastic limit yield strength and tensile
strength of the alloys increase with the increase in contents of the additional elements. The elastic modu—
lus of the alloys also increases with the plasticity deteriorating as the contents of the additional elements
increase. The ratio of deformation has a significant effect on the improvement of elastic limit while slightly
affects the yield strength and tensile strength of the alloys. The increase in the contents of elements and
the ratio of deformation makes the tensile curve straight.
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Table 1 The original conditions of the four testing alloys
( )/ % % HY HRC
Ti =23Nb -0.7Ta -27Zr-10 0.28 95.0 253.5 23.42
Ti =23Nb -0.7Ta -27Zr-1.20 0.32 72.3 256.9 23.99
Ti -23Nb -0.7Ta -2Zr-0.70 0.19 82.3 245.5 22.03
Ti —=25Nb —0.7Ta -27Zr - 1.20 0.31 84.9 261.5 24.74
Ti-Nb .
2.2 23Nb0. 70

25Nb1.20
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Fig.3 Curves of tensile test
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Fig.4 Curves of cyclic loading-unloading test of Alloy 23Nb10 (0.2% per step)
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2
Table 2 Mechanical properties of the four alloys

10

0.2% /GPa
1% (Reeie) / (Rpo.2) / (R,)/
Jactic : A) 1% 7) 1%
MPa MPa MPa E, E, (4) 1% (2) 1%
Ti —23Nb —0.7Ta -2Zr - 10 95.0 785 898.0 931.0 52.3 31.2 1.5 71.4
Ti—23Nb-0.7Ta-27r-1.20  72.3 553 892.9 903.7 56.5 35.2 9.0 59.6
Ti—23Nb-0.7Ta -27r-0.70  82.3 530 766.7 869.7 61.1 23 9.4 62.7
Ti—25Nb-0.7Ta-27r—1.20  84.9 732 904. 6 909.8 69.3 46.2 9.0 57.3
3 3) Ti-Nb-Ta-Zr-O
1) Ti =23Nb -0.7Ta -27Zr - 10
0.2% 4) Ti-Nb-Ta-Zr-O
2) Ti-Nb-Ta-Zr-O o
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