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Experimental study and numerical simulation of
warm stamping of 5182 aluminum alloy for automotive body
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Abstract: Based on the constitutive equation of 5182 aluminum alloy, the influence of process parameters, such as
drawing temperature and stamping speed, was investigated by ABAQUS soft during the numerical simulation. By warm
stamping experiment, the limiting drawing ratio (LDR) value of 5182 aluminum alloy sheet at different stamping
temperatures and stamping speeds was obtained. The experimental and simulation results show that the LDR value of
5182 aluminum alloy does not increase with the raise of forming temperature monotonously when the drawing speed is
0.1 mm/s. LDR value decreases with the increase of stamping speed ,when the forming temperature is 523 K. The
drawing property of 5182 aluminum alloy is mainly affected by the temperature gradient and strain rate in the
deformation process. The simulation results fit well with the experimental ones.
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Table 1 Chemical compositions of 5182 aluminum alloy

(mass fraction, %)

Si Fe Cu Mn Mg
0.10 0.22 0.03 0.24 4.33
Cr Ni Zn Ti Al
0.2 0.01 0.03 0.115 Bal.
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Fig. 1 Schematic diagram of stamping experiment equipment
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Fig. 2 LDR of different stamping temperatures at drawing

speed of 0.1mm/s(a) and LDR of different stamping speeds at
temperature of 523 K(b)
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Schematic diagram of stamping model for finite
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Table 2 Numerical simulation parameters

Parameter Numerical value
Density/(kg-mm ) 2.7X10°
Poisson’s ratio 0.33
Blank temperature/K 321’233?35’74;48’
Punch temperature RT
Drawing speed/(mm-s ') 0.1,1.0, 1.5

BHF/(N'mm ?) 3.0

Fraction coefficient of punch and blank 0.125
Fraction coefficient of die and blank 0.07
Fraction coefficient of binder and blank 0.07
C/(Jkg "KM 920
MW-m K 121
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Fig. 4 Temperature distribution of sheet metal at
various stamping temperatures: (a) 448 K; (b) 523 K;
(c) 573K
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Fig. 5 Thickness distribution of sheet metal at

various stamping temperatures: (a) 448 K; (b) 523 K;
(¢) 573K



3346 o E A 8 8 R 2012 4F 12 H

323K 373K 448K 523K 573K

B 6 ANFAIBMLEE T 5182 s S IEAT

Fig. 6 Cup shell of 5182 aluminum alloy at different deformation temperatures
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Fig. 7 Temperature distribution of sheet metal
at different stamping speeds: (a) 0.1 mm/s;
(b) 1.0 mm/s; (c) 1.5 mm/s
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Fig. 8 Crack simulation map(a) and physical map(b) at stamping speed of 1.5 mm/s
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