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Abstract: In the automobile industry, reducing the weight is the most important objective for reducing air
pollution and improving the fuel efficiency. For this reason, the application of aluminum sheets is increasing.
When the sheets are applied to the automobile, using inappropriate variables for the material, product design,
and press processing can generate tearing, wrinkling, and spring-back problems, which are the main types of
failure in the manufacturing process. Therefore, it is necessary to reduce these failures by harmonizing the
many variables and strictly managing the processes. In this research, we study the theoretical plasticity
instability of Al5454 and obtain the forming limit diagram (FLD) using MATLAB. Moreover, we compare
the theoretical FLD with an experimental FLD obtained from a stretching test.
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Table 1 Chemical composition of Al5454 (1.5t)

Element Weight percent

Iron 0.40
Silicon 0.25
Copper 0.10

Manganese 0.5~1.0

Magnesium 2.4~3.0

Chromium 0.2~0.5
Zinc 0.25
Titanium 0.20
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Table 2 Material properties of Al5454

Rolling direction
Veloci 0° 45° 90° | Ave.
Value ( mm/rmt[r};)
2 747 | 71.1 | 733 | 73.0
E 20 724 | 67.7 | 75.8 | 72.0
(GPa)
200 70.7 | 63.1 | 739 | 69.2
- 2 135 123 132 130
g 20 135 126 132 131
MP™500 [ 127 | 120 | 128 | 125
o 2 266 256 259 260
(N?PTab; 20 260 247 250 252
200 248 241 243 244
2 0.259 | 0.261 | 0.250 | 0.257
n 20 0.248 | 0.257 | 0.236 | 0.247
200 0.235 | 0.261 | 0.244 | 0.240
m -0.0021{-0.0012|-0.0014{-0.0016
2 1.070
R 20 0.826
200 0.749
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