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The quest of better and more accurate prediction of 

material behavior has led to the development of 
physics-based material models for Aluminum alloy 
(AA) 7075. These models are based on both 
calibrations using the flow stress curves as well as the 
knowledge about the microstructure evolution and 
the underlying deformation mechanisms. Therefore, 
it is pertinent to study both the mechanical and 
microstructural behavior of the alloy under varied 
thermo-mechanical loading conditions. 

As the processing route of AA7075 includes hot 
forming, many researchers have already studied its 
deformation behavior at low strain rates between 
1´10-5 s-1 and 10 s-1 [1–6]. Whereas the literature 
lacks reports studying the behavior of the alloy at 
high strain rates in the order of 103 s-1 [7,8]. 

Therefore, in view of developing a physics-based 
constitutive material model for AA7075-T651, the 
mechanical behavior and microstructure evolution of 
the alloy at high strain rates have been studied 
through compression tests using a Split-Hopkinson 
pressure bar (SHPB) setup [9–11] at temperatures 
within the range of ambient to 400 °C. The 
experimental setup used in the study was previously 
developed by Kajberg and Sundin [12], who 
complemented the conventional setup with an 
induction coil in order to perform compression tests 
at high temperatures. The strain rates that could be 
obtained using this setup ranged between 1400 and 
5300 s-1 for different testing temperatures. The 
effects of temperature and strain rate on the stress 
levels were analyzed using the resultant flow stress 
curves. Compression at elevated temperatures 
resulted in the development of adiabatic shear bands 
(ASB) and cracks in the specimens. The mechanisms 
behind the formation and growth of ASBs and cracks 
were analyzed using microscopic tools. Accordingly, 
a microstructural path leading to the final failure of 
the material was established. The microstructure 
evolution in the alloy in the form of ASBs and cracks 
was seen to get strongly influenced by the strain and 
temperature rather than the strain rate. 

 
References 
 

[1] G.-Z. Quan, K.W. Liu, J. Zhou, B. Chen, 
Dynamic softening behaviors of 7075 
aluminum alloy, Trans. Nonferrous Met. Soc. 
China (English Ed. 19 (2009) 537–541. 

[2] X. Yang, H. Miura, T. Sakai, Continuous 

Dynamic Recrystallization in a Superplastic 
7075 Aluminum Alloy, Mater. Trans. 43 (2002) 
2400–2407. 

[3] M. Taheri-Mandarjani, A. Zarei-Hanzaki, H.R. 
Abedi, Hot ductility behavior of an extruded 
7075 aluminum alloy, Mater. Sci. Eng. A. 637 
(2015) 107–122. 

[4] H.T. Jeong, W.J. Kim, Comparison of hot 
deformation behavior characteristics between 
as-cast and extruded Al-Zn-Mg-Cu (7075) 
aluminum alloys with a similar grain size, 
Materials (Basel). 12 (2019) 1–16. 

[5] Z.-C. Sun, L.-S. Zheng, H. Yang, Softening 
mechanism and microstructure evolution of as-
extruded 7075 aluminum alloy during hot 
deformation, Mater. Charact. 90 (2014) 71–80. 

[6] S.Y. Park, W.J. Kim, Difference in the Hot 
Compressive Behavior and Processing Maps 
between the As-cast and Homogenized Al-Zn-
Mg-Cu (7075) Alloys, J. Mater. Sci. Technol. 
32 (2016) 660–670. 

[7] E. El-Magd, M. Abouridouane, 
Characterization, modelling and simulation of 
deformation and fracture behaviour of the light-
weight wrought alloys under high strain rate 
loading, Int. J. Impact Eng. 32 (2006) 741–758. 

[8] M. Sasso, A. Forcellese, M. Simoncini, D. 
Amodio, E. Mancini, High Strain Rate 
Behaviour of AA7075 Aluminum Alloy at 
Different Initial Temper States, Key Eng. 
Mater. 651–653 (2015) 114–119. 

[9] R.M. Davies, A critical study of the Hopkinson 
pressure bar, Philos. Trans. R. Soc. London. 
Ser. A, Math. Phys. Sci. 240 (1948) 375–457. 

[10] B. Hopkinson, X. A method of measuring the 
pressure produced in the detonation of high, 
explosives or by the impact of bullets, Philos. 
Trans. R. Soc. London. Ser. A, Contain. Pap. a 
Math. or Phys. Character. 213 (1914) 437–456. 

[11] H. Kolsky, An Investigation of the Mechanical 
Properties of Materials at very High Rates of 
Loading, Proc. Phys. Soc. Sect. B. 62 (1949) 
676–700. 

[12] J. Kajberg, K.G. Sundin, Material 
characterisation using high-temperature Split 
Hopkinson pressure bar, J. Mater. Process. 
Technol. 213 (2013) 522–531. 

__________________________________ 
Corresponding author email: biswajit.dalai@ltu.se 


