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Pastic Strain Ratio and Texture Evolution of
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Abstract : AA5182-polypropylene sandwich sheet was manufactured, and the mechanical properties evaluation was
executed in order to identify Liiders band that causes fabrication process problem and especially surface roughness. To
identify formability, deformation behavior, plastic strain ratio (R-value) and pole figure were measured, and texture
analysis was performed. In the case of sandwich sheet, the unstable deformation behavior has decreased. As well, for
sandwich sheet, Al skin could manage the most of load, and the elongation has improved about 45% more than that of
Al skin. The plastic strain ratio of Al skin and sandwich panel, which indicates serration behavior, was obtained from
instantaneous plastic strain ratio evaluation. Also, the planar anisotropy of sandwich sheet has decreased more than that
of Al skin. According to these results, the sandwich sheet produced lightening effect and could control unstable
deformation characteristic, that is, surface roughness caused by Liiders band. Furthermore, it was proved that the texture
control of the rolling attachment of Al skin is necessary to improve the formability of the sandwich panel.
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Fig. 1 Schematic drawing of the roll bonding process for the
Al/PP/Al sandwich sheet
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Table 1 Chemical composition of AA5182 aluminum alloy
Si Fe Cu Mn Mg Cr Zn Ti Others Al
wt. (%) 0.08 0.18 0.05 0.34 451 0.02 0.00 0.02 0.00 bal.
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Table 2 Mechanical properties of sandwich panels, AA5182 skins and polypropylene cores at room temperature

Specimens Angle to R.D. Y.S (MPa) U.T.S (MPa) Elon.(%) K (MPa) n

0o 12.4 20.8 500 1 45.8 0.29

PO'ygLOrzZ'e”e 450 12.2 20.2 500 1 476 0.31
900 12,5 18.6 500 1 48.2 0.32

0o 133.2 310.3 16.5 647.7 0.32

AA5182 Skins 450 132.3 302.0 17.8 615.0 0.31
900 128.7 287.2 14.2 607.2 0.31

0o 50.3 106.7 224 201.7 0.26

Sandwich Panels 450 47.0 101.3 245 189.9 0.27
900 46.1 100.3 24.4 188.0 0.26

*Y.S.:Yield Strength, U. T. S.: UltimateTensile Strength, Elon.: Elongation
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(c) Interface region
Fig. 3 SEM fractographs of the sandwich sheet after tensile

test at room temperature, (a) AA5182 skin region, (b)
polypropylene core region and (c) interface region
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sheets for different tensile orientations
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Table 3 Instantaneous plastic strain ratios for different tensile orientations
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