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Serration Behavior of AAS5182/Polypropylene/AA5182 Sandwich Sheets
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Abstract : The AA5182/polypropylene/AA5182 (AA/PP/AA) sandwich sheets have been developed for the
application for automotive body panels in the future light weight vehicles with significant weight reduction. It has been
reported that the 5182 aluminum sheet shows Liiders band because of dissolved Mg atoms that causes fabrication
process problem, especially surface roughness. The examination of serration behavior has been made after the tensile
deformation of the AA/PP/AA sandwich sheets as well as that of the 5182 aluminum skin at room and elevated
temperatures. All sandwich sheets and the 5182 aluminum skin showed serration phenomena on their flow curves.
However, the magnitude of the serration was significantly diminished in the sandwich sheet with the high volume
fraction of the polypropylene core. According to the results of the surface roughness analysis after the tensile test, the
sandwich sheet evidently showed lower Liiders band depth than the 5182 aluminum skin. Strain rate sensitivity,
m-value, of the 5182 aluminum skin was -0.006. By attaching this skin with polypropylene core which has relatively
large positive value, 0.050, m-value of the sandwich sheets was changed to the positive value. The serration reduction
of the sandwich sheets was quantitatively investigated in the point of the effect on the polypropylene core thickness
variation, that on the strain rate sensitivity. It was found that the serration reduction degree from the experimental
results of the sandwich sheet was higher than that from the calculated values by the rule of mixture based on volume
fraction of the skins and the core.
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Table 1 Chemical composition of AA5182 aluminum alloy
(wt. %)

Mg | Mn Fe Si Cu Cr Ti Al

451 | 034 | 0.18 | 0.08 | 0.05 | 0.02 | 0.02 | bal

AAG182 Sk

EVA Adhesne

g —AASTER S4an

Polyz=apylene Cere

EVE Adhesive

Fig. 1 Schematic diagram of the AA/PP/AA sandwich sheet
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Table 2 Specifications of the AA/PP/AA sandwich sheet
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Fig. 2 Room temperature tensile stress-strain curves of
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Fig. 5 Room temperature stress-strain curves of (a) AA5182 skins, (b) polypropylene cores, (c) 1.2SW sandwich sheet and
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Table 4 Experimentally measured strain rate sensitivity (m)
of AA5182 skin, polypropylene core and sandwich

sheets
Specimens Sensitivity (=Aln g/Alng)
- 0, . 0,
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