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Effect of Tensile Rate and Rate Shift Point on Tensile Test of Nb47Ti Alloy
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Abstract: The effects of tensile rate and rate shift point on tensile test of Nb47Ti alloy were studied by universal
testing machine. The mechanical behavior of Nb47Ti alloy was analyzed by calculating true stress-strain curve,
work hardening coefficient (n) and strain rate sensitivity coefficient (m). The results show that the work
hardening ability of Nb47Ti alloy is very limited, and the ratio of yield strength to tensile strength approaching 1.
With the increase of tensile rate, the work hardening effect decreases further. The tensile rate has a significant
effect on strength, the strain rate sensitivity coefficient calculated by constant rate tensile method is 0.0263. In
the two-stage tensile test, the stress value changes abruptly with the conversion of tensile rate, and the amplitude
of abrupt change is relatively constant when transitions rate at different strains in work hardening stage, but it
decreases with the increase of strain on the whole. This study can provide references for the selection of tensile
rate and rate shift point during tensile test of Nb47Ti alloy.
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Table 1 Tensile test processes of Nb47Ti alloy
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Tensile test process

[N

Constant tensile rate 0.15 mm/min
Constant tensile rate 0.30 mm/min
Constant tensile rate 0.45 mm/min
Constant tensile rate 1 mm/min
Constant tensile rate 2 mm/min
Constant tensile rate 5 mm/min
Constant tensile rate 10 mm/min

0.15 mm/min—+2 mm/min, shift at 2% strain
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0.15 mm/min—+2 mm/min, shift at 4% strain
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0.15 mm/min—+2 mm/min, shift at 8% strain

=
[N

0.15 mm/min—+2 mm/min, shift at 20% strain
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Fig.2 Tensile curves of Nb47Ti alloy at constant tensile rate of 0.15 mm/min: (a) engineering stress-strain curve;

(b) true stress-strain curve; (c) fit curve of Inirye—Inetrue
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Table 2 Mechanial properties of Nb47Ti alloy at different

tensile rates
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Fig.3 Tensile curves of Nb47Ti alloy at different tensile rates: (a) engineering stress-strain curve; (b) local implication in fig.3a;

(c) true stress-strain curve; (d) local implication in fig.3c; (e) curve of tensile rate vs. hardening coefficient
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Fig.4 Fit curve of Iné-Ino of Nb47Ti alloy
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Table 3 Mechanical properties test results of Nb47Ti alloy

transition rate at different strains
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