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Dynamic Deformation Behavior of Aluminum Alloys under
High Strain Rate Compressive/Tensile Loading

Ouk Sub Lee’, Myun Soo Kim", Si Won Hwang ™", Kyu Snag Cho""™"

ABSTRACT

Mechanical properties of the materials used for transportations and industrial machinery under high strain rate
loading conditions such as seismic loading are required to provide appropriate safety assessment to these mechanical
structures. The split Hopkinson Pressure Bar (SHPB) technique with a special experimental apparatus can be used to
obtain the material behavior under high strain rate loading conditions. In this paper, dynamic deformation behaviors of
the aluminum alloys such as A12024-T4, A16061-T6, and Al7075-T6 under both high strain rate compressive and tensile
loading conditions are determined using the SHPB technique
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Fig. 2 A schematic diagram of specimen and elastic
stress wave propagation for the tensile test
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Table 1 Mechanical Properties of specimen

Mechanical
Mechani 2024-T | 6061-T6 | 7075-T6
Properties
Hardness(Brinell) 120 95 150
Tensile Strength
Yield (0.2%) 325MPa | 275MPa | 505MPa
Modulus of 72.4GPa | 65GPa | 72GPa
Elasticity
Posson’s Ratio 0.33 0.33 0.33
%‘;Cgtﬁ;iss 32MPa- | 29MPa- | 25MPa-
(TL orientation) ml/2 ml/2 m1/2
Shear Modulus 28GPa 26GPa 26.9GPa
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Fig. 5(b) Strain signal recorded at Oscilloscope for
tensile loading for A12024-T4
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Table 2(a) Coefficients of the fourth order polynomials for
compressive test

o=a+be' +b,e* +b,e’ +b,e*
materials | a by b, by bs
2024-14 | 0 | s66E4 | -1.63B6 | -3.1087 | 1.24E9
6061-T6 | 0 | 938.E4 | 80986 | 2.97B8 | 4.01E9
7075-T6 | 0 | 3.0784 | 4.08E6 | -2.61E8 | 3.62E9

Table 2(b) Coefficients of the third order polynomials for
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