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Composite ;
materials gre B ] o
are made from two or more constituent materials with significantly

different physj
1ysical shemiers . . i i
) al or chemical properties that, when combined, produce a material with
characteristics different £ T i

ifferent from the individual components. This synergistic combination results

in new materj a3 i
lals stronger, lighter, or less expensive when compared to traditionaland

conventional i ; g ol
materials. Composites are preferred over the conventional materials in the

several applications due to their superior mechanical, thermal, chemical. and electrical
properties. Based on this concept, the trend in the sheet metal industry has been focused on
strength to weight ratio of the industrial components. The sheet metals are exclusivelyapplied
with the single materials by various thicknesses in the industry, which is expensive and more
weight. This can be overcome by introducing the new sheet metal concepts as Metal-Polymer-
Metal (MPM) sandwich sheet composite. This MPM sandwich sheets areless weight and
cost effective. Many researches already had been attempted on various Al alloys and steel
alloys by keeping polymer in the middle for their formability studies. In general, MPM
sandwich sheets after the fabrication; tensile behaviour has to be carried out for their
mechanical behavior. From the obtained mechanical properties, the formability of MPM
sandwich sheet can be predicted using various finite element softwares. The present work
aimed the tensile behaviour of AA5052-PVC-AA5052 (AI-PVC-Al) sandwich sheets though
numerical simulations using PAMSTAMP 2G software. For tensile behaviour prediction of
Al-PVC-ALI, the base material AA5052 alloy and PVC have been considered with Imm and
0.5mm thickness respectively. The mechanical properties of Al-PVC-Alwere evaluated
through uniaxial tensile testing and obtained the properties such as yield strength (YS), ultimate
tensile strength (UTS), strain hardening exponent (n), material strength coefficient (K) and
Plastic strain ratio (R) in three rolling directions as shown in Table 1. These mechanical

properties were used for numerical simulations by modellingthe tensile test in the PAM

STAMP 2G finite element software. Simulation were performed and verified with the
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_th the single materials in the industry, which is expensive and
\n_trgducing the new sheet metal concepts as Metal-Polymer-
- ClIE, Ih_ls MPM sandwich sheets are less weight and cost effective
! f7f==-c“~f ol €2Cy stiempted on various Al alloys and Steel alloys along with polymer for their
ormability stUCi€> H?‘AY_?_V"P?\'—: s2ndwich sheets after the fabrication, tensile behaviour has to be
studied by which Tormability of MPM sandwich sheet can be predicted using finite element software’s
T nt wprk a.lmed the forming behaviour of AAS052-PVC-AAS0S2 (Al-PVC-Al) sandwich sheets
though numerical simulations using PAMSTAMP 2G software. For forming behaviour prediction of Al-
oVC-Al, slong wirh the base materizl AAS0S2 alloy respectively. The mechanical properties of Al-PVC-
&l were eveluzted through uniaxial tensile testing and obtained the properties such as yield strength
(vS), ulimate tensile strength (UTS), strain hardening exponent (n), material strength coefficient (K}
znd Plastic strain ratio (R). These mechanical properties were used for numerical simulations by
modelling the limit dome height tests in the PAMSTMAP finite element software. Simulation will be

performed and extracted the limit strains. From the obtained limit strains, forming limit diagram will
be developed.
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Keywords: MPM, sheet metal, forming, limit strains, mechanical behavior.
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