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FE analyses have been performed to characterize triaxiality of Eco-Al7021-T6, one of representative environmentally-friendly
materials with lightweight effect, in this study. Also, a novel shape specimen with double notched and a central hole, i.e.,
DNC specimen, was suggested to obtain two different values of triaxiality from one trial simultaneously. Tensile tests for the
standard type specimen were conducted and true stress-true strain relationship, as well as force-displacement curve were
obtained. It was revealed that two different values of triaxiality were successfully achieved from the novel DNC specimen,
and the number of tests for triaxiality can be reduced with the use of the DNC specimen.
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Fig. 1 Tensile test specimen (ASTM B557)
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Fig. 2 Stress vs stress curves

Table 1 Mechanical properties of Eco-Al

Material Eco-Al7021-T6
Density [kg/m’] 2,700
Poisson’s ratio 0.3
Young’s modulus [GPa] 70
Yield Strength [MPa] 359
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Fig. 3 Types of specimens: (a) Case 1, (b) case 2, (c) case 3, (d)
case 4, (e) case 5 and (f) case 6
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Fig. 4 DNC specimen: (a) Configuration, (b) load condition, (c)
dimensions, (d) parameters and (e) locations for obtaining
triaxiality 1 and 2

Table 2 Variables of DNC specimens

Variable Level

0[°] 0 30 45 60
R.[mm] 6 8 10 12
Ry [mm] 6 8 10 12

Table 3 Triaxiality of existing specimens

Case Triaxiality
1 0.370
2 0.088
3 0.441
4 0.582
5 0.545
6 0.570
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Fig. 5 Triaxiality contour plots: (a) Case 1, (b) case 2, (c) case 3, (d)
case 4, (e) case 5 and (f) case 6
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Fig. 7 Comparison of tension test and FE analysis: (a) Specimen,
(b) analysis result
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