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Formability for A A5182 sheet
and A A5182/PP/A A5182 sandwich sheet

D.Y.Kim* K.J.Kim™*, K. Chung”, K. S. Shin** and D. J. Yoo™**

Abstract

For automotive applications, a sandwich sheet which was made of a 5182 aluminum alloy (AA5182)
sheet and a polypropylene (PP) sheet, AAST82/PP/AASI82, has been developed. In order to evaluate its
formability, the forming limit diagrams (FLD) of the 5182 aluminum alloy sheet with 0.2mm thickness
and the sandwich sheet with 1.2mm thickness have been obtained based on the modified Marciniak-
Kuczynski (M-K) theory. To account for the anisotropy of the sheet, Hill's 1948 yield function has been
applied. The FLD of the sandwich sheet was predicted to be better than that of the AA5182 sheet, which
was well confirmed by experiments.
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Fig. 1. Schematic view of the modified M-K model (a : homoge-
neous region, b : imperfection region)
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Fig. 2. Cross-section of the modified M-K model for the one
material sheet sharing the same macroscopic properties
with the sandwich sheet
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Table 1. Chemical composition of AA5182 (wt. %)

Mg|{Mn| Fe | Si | Cu| Cr| Ti | Al
4.5110.3410.1810.0810.05]0.02} 0.02| bal.
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Fig. 3. True stress-strain curves of the AA5182 and sandwich
sheets at room temperature for different tensile orienta-
tions

Table 2. Mechanical properties of the polypropylene cores,
AA5182 skins and sandwich sheets at room tempera-
ture for different tensile orientations

. Angleto | Y.S{MPq)
Specimens RDC) 102 offse K(MPa) n m
Poly- 0 12.4 45.8 0.29 0.050
propylene| 45 122 476 0.31 -
Cores 90 12.5 482 0.32 -
c 0 1332 | 6477 0.32 | -0.006
A;\;rlf’l 45 1323 | 6150 0.31 -
90 1287 | 60721 031 -
Sandwich 0 50.3 201.7 0.26 0.007
Sheets 45 47.0 189.9 0.27 -
90 46.1 188.0 0.26 -
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Fig. 4. Measured instantaneous plastic strain ratios(R-values)
with respect to the tensile strain for different tensile ori-
entations

Table 3. Instantaneous plastic stain ratios for different tensile

orientations
. .. |Instantaneous Plastic
Specimens AngletoRD.(") Strain Ratios (R)

0 1.1

AAS182 Skins 45 1.38
90 1.03

0 1.01

Sandwich Sheets 45 1.33
90 1.16
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Fig. 5. Determination of initial defect parameter (a) Measured
surface roughness of AA5182 (b) Determination of initial
defect parameter for surface roughness

Table 4. Initial defect parameter of the AA5182 and sandwich

sheets
Fmax il Do
AASI82(020 | 15x107mm | 0.2mm 0.9850
AASIS2(1.00 | 15x107mm | 1.0mm 0.9970
Sandwich (1.20) | 1.5%107mm | 1.2mm 0.9975
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Fig. 6. Schematic view of the punch-die set for stretching-form-
ing to measure formability
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Fig. 7. Measured FLDs of the 0.2t AA5182 and 1.2t sandwich
sheets
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