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Assessment of Strength Characteristics of Al 2024 ECAP Metal
Using Small Punch Testing

Young Wha Ma, Jeong Woo Choi, Seon Hwa Kim and Kee Bong Yoon
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Abstract

When subjected to severe shear deformation by ECAP, microstructure of Al2024 becomes extremely
refined. To measure the strength of that, small punch(SP) testing method was adopted as a substitute for the
conventional uniaxial tensile testing because the size of material processed by ECAP were limited to ¢12 mm
in transverse direction. SP tests were performed with specimens in longitudinal and transverse directions of Al
2024 ECAP metal. For comparing the strength values with those assessed by SP tests, uniaxial tensile tests
were also conducted with specimens in longitudinal direction. Failure surfaces of the tested SP specimens
showed that failure mode was shear deformation and Al 2024 ECAP metal has an anisotropy in strength. Thus,
conventional equations proposed for assessing the strength characteristics were improper to assess those of
Al12024 ECAP metal. In this paper a way of assessing the strength of Al 2024 ECAP metal was proposed and
was proven to be effective.
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Fig. 9 SEM observation of the tested SP L-specimen of
Al 2024 ECAP metal

Fig. 1 SE observation of the tested SP T-specimen of
Al12024 ECAP metal

Fig. 11 SEM observatron of fracture surface of the
tensile specimen on L-direction of Al 2024
ECAP metal
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Table 3 Strength characteristic of Al 2024 ECAP material in L- and T-direction
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