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Fig.1 Scheme of the stress-strain diagram of U-5.7Nb alloy

at room temperature
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Fig.2 Mechanical behavior of U-5.7Nb alloy at different temperatures: (a) the stress-strain curves at high temperatures under quasi-static;

(b) the stress-strain curves at high temperatures under dynamic loading; (c) the stress-strain curves at low temperatures under

dynamic loading
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Fig.3 Temperature and strain rate dependences of the mechanical parameters of U-5.7Nb alloy: (a) the effect of temperature on the

mechanical properties at a strain rate of 10°s™" and (b) the effect of strain rate on the mechanical properties at room temperature
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Fig.4 OM images of the recovered specimens of U-5.7Nb alloy: (a) the microstructure of the original sample, (b) the microstructure of

the recycled sample after dynamic compression, and (c) the microstructure of the recycled sample after quasi-static compression
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Fig.5 SEM image and EDS spectra of the recovered specimens of U-5.7Nb alloy
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Dynamic Compression Behavior of U-5.7Nb Alloy at Elevated Temperatures

Xiao Dawu, He Lifeng, Qiu Zhicong, Zou Dongli
(China Academy of Engineering Physics, Mianyang 621700, China)

Abstract: High strain rate compression experiments of U-5.7Nb alloy were conducted at temperatures from —100 to 400 °C with split
Hopkinson pressure bar apparatus. Results show that the compressive stress-strain response depends sensitively on the applied strain rate
and test temperature. The yield stress of U-5.7Nb alloy is found to decrease rapidly with the increasing temperature at a rate of about 2
MPa/°C, while the work hardening rate is relatively constant. At temperatures higher than 200 °C, the shape of the stress-strain curves
changes from duplex yield character to elastic-plastic character for both quasi-static and dynamic compression experiments. The hardening
modulus caused by detwinning and the yield stress increase obviously with the increasing strain rates. Finally, the divergency of the low-
and high-rate deformation curves at temperature of 400 °C was discussed based on the optical micrography.

Key words: U-5.7Nb alloy; temperature; strain rate; dynamic compression

Corresponding author: Xiao Dawu, Ph. D., Associate Professor, Institute of Materials, China Academy of Engineering Physics, Mianyang

621700, P. R. China, Tel: 0086-816-3626742, E-mail: hopkinson@163.com



