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A Study on the Pure Stretch Forming of Al Sheet
Dong-Won Kim and In-So Kwon

Abstract

A method of numerical analysis is proposed for the pure stretch forming of Al sheet by
hemi-spherical punch. The analysis is performed by Woo's general method under the condition of
variable friction and plastic yielding is based on the new anisotropic yield function proposed by Hill.

A comparison of the calculated results with experiment shows good agreement for various
lubrication when the initial values of the coefficient of coulomb friction at pole are less than 0.4,
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Fig. 2 Free body diagram of sheet element.
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Fig. 3 Flow chart of numerical analysis.
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Table 1 Tensile properties of soft aluminium,

Testing direction Yield stress
(planar angle to rolling direction) R-value #-value K-value (kg/mm?)
0° 0,255 2,222
45° 0.673 0.253 14.32 2,275
90° 0.700 2,222
Mean value 0. 700 2,239
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Table 2 Frictional coefficient at the pole,

Y Gant| pegn | % | @ Jaraam)] g
Johnson 10 0.0251 ; 0.0312 | 3.090 | 0.29
wax 17 0.0583 | 0.0598 | 3.212| 0.16
25 0.1178 { 0.1269 | 3.381 | 0.12
30 0.1788 | 0.1872 | 3.615| 0.10
Grease 10 0.0324 1 0.0251 | 3.103 | 0.36
17 0.0800 | 0.0645 | 3.234 | 0.23
25 0.1361 | 0.1111 | 3.410; 0.20
30 0.1961 | 0.1630 | 3.632 | 0.14
Dry 10 0.0206 | 0.0145 | 3.079 | 0.56
17 0.0396 | 0.0279 } 3.115| 0.57
25 0.0634 { 0.0442 | 3.169 | 0.55
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