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Study on the Yield Locus of Aluminum alloy sheet
Using Biaxial Cruciform Specimens

H. D. Shin, J. G Park, C. D. Park, H. C. Ro, K. T. Youn, H. T. Lim, Y. S. Kim

Abstract
The applications of the aluminum alloy sheets to the auto-body panels are dramatically increasing for weight reduction
of the automobiles. However, low formability of the aluminum alloy sheet compare to the steel sheet can be obstacles in
tool manufacturing process. Therefore, much of yield criteria for the anisotropic material such as the aluminum alloy
sheet have been observed. In this study, the biaxial tensile test and FLD test for the aluminum alloy sheet are performed.
The results are compared with Hill’s 1948 and Hill’s 1990 model by means of theoretical predictions. Finite element
analysis also performed using the proposed method for the real panel.

Key Words : Yicld locus, FEM, Aluminum alloy sheet.
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Fig. 1 Specimen for uniaxial tensile test

Table 1 Mechanical properties of the material

Tensile . N .
direction ( Gga) (ﬁgﬁ) C n (24 r “
)

0 64.7 |57.49 | 353.9 | 0.306 } 0.0020 } 0.65

45 613 |5599 |317.7 | 0.286 | 0.0015 | 0.84

90 553 | 57.02 | 322.4 | 0.290 | 0.0018 | 0.57

* Approximated using o = c(a +¢?)" for
&7 =0.002~0.1
*¥Measured at uniaxial plastic strain ¢£? =0.1
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Fig. 2 Comparison of different directions
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Fig. 3 Experimental apparatus for biaxial tensile test
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Table 2 Plastic works for each plastic strains

efo 0.0005 0.002 0.02

W | 00245 0.105 1.164

Fig. 52 Table 3& °|83t] &4 WHE 45 =
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Table 3 Equivalent stresses for each equivalent plastic
strains(unit : MPa)

&P, | 0.0005 0.002 0.02
Stre X | Yy | x| Y X %
ratio

1:0 499 0 5741 0 105.9 0

4:1 536 | 139 | 61.8 1 157 | 1125 | 279

2:1 5351277 (622|319 | 1154 | 575

1:1 492 |1 503 | 56.7 | 57.8 | 105.3 | 106.3

1:2 2731562 | 313 | 645 54 111.7

1:4 12.1 1 533 | 139 | 605 | 258 | 108.8

0:1 0 49 0 57 0 102

() : 0.2% off-set yield stress in uniaxial tensile test at
each direction
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Fig. S Comparison of experimental data points for
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