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Dynamic flow stress characteristics and constitutive model of
aluminum 7075-T651
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(Shanghai Key Laboratory of Digital Auto-body Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: To understand the flow stress characteristics of aluminum 7075-T651, dynamic compression tests during the

temperature range of 25-400 °C and strain rate range of 600—12 000 s

were performed on cylindrical samples using
SHPB technique. The results show that the flow stress of aluminum 7075-T651 is strongly sensitive to temperature
compared with strain rate, the flow stress reduces with the increase of temperature. There is a temperature range between
350400 ‘C where the flow stress doesn’t depend on temperature, showing little difference. At high strain rate when the
strain exceeds one certain level, the flow stress decreases sharply and the sample fails. Through the observation of
cross-section microstructure of deformed sample, the shear band is responsible for the rapid reduction of flow stress.
Finally based on experimental data, a physically based constitutive model is given to depict the flow stress of the
aluminum. The model predictions are compared with the results of experiments. Good agreement between the theoretical
predictions and experimental results is obtained. The given constitutive model can predict the flow stress of aluminum
7075-T651 in a wide range of temperatures and strain rates.
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Table 1 Chemical composition of aluminum alloy 7075-T651

(mass fraction, %)

Ti Si Mn Mg Fe

0.2 0.4 0.3 2.1-2.9 0.5

Cr Zn Cu Others
0.18-0.28 5.1-6.1 1.2-2.0 0.15
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Fig. 1 Photos of deformed experimental samples
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