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ABSTRACT

A sandwich panel is made by aluminum, polypropylene ang the help of vertlcal
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behavior of polypropylene is discussed.
rubberimpregnation can considerably imprg
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measurements indicated that, i : of polypropylene incorporating
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INTRODUCTI

Sandwich composites consist of two thin, stiff and strong skins separated by a thick,
light and weaker core. The faces and the core material are bonded together with an adhesive
to facilitate the load transfer mechanisms between the components. This particular layered
composition creates a structural element with both high bending stiffness — weight and
bending strength — weight ratios. Sandwich structures are often used in the marine, aerospace,
train and automotive industries.The general concept of sandwich structures has been
investigated and developed by many researchers over the past 50 years, see for example. The
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structures used in the present work are formed by two high-rigidity glass/polyester thin-
facings adhering to a low density polypropylene characterized by less strength and stiffness.
Varying the thickness of the core and the walls allows to reach a large range of mechanical
properties such as a high strength-to-weight ratio .

The materials of this work are developed in the framework of a comparison with
previously studied structures. The evolution of the mechanical properties with some typical
sequences is shown in Fig. 3. A particular attention is also applied to the influence of the
interfaces that are created in such structures. The final goal is to work out a material of low
density well adapted to industrial applications. The mechanical destmketained to specify the
variations of the multilayer composite is a three-point bending

I-beam, which is
al is placed in the

stresses .
The faces act together to f

important as it must be strogg enough to resist the
them. The strength of a b& i, bending is a fun

are a special class of composite materials which have
h specific strength and bending stiffness. Low density of
ecially suitable for use in aeronautical, space and marine
applications.
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Fig. 1 Structure of a sandwich co

Sandwich composites primarily have ty##”components name in and core as shown
can also be

Steel

22.65¢°

7800

Low High

70000 €° 210000 €®

27000 €° 81000 e®

0.33 0.3

23 ¢° 12 €°

Corrosion resistance High Low

Table-1: properties of aluminum and polypropylene
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1.2 POLYPROPYLENE

Polypropylene is athermoplastic polymer used in a wide variety of applications
including packaging and labeling, textiles (e.g., ropes, thermal underwear and
carpets), stationery, plastic parts and reusable containers of various types, laboratory
equipment, loudspeakers, automotive components, and polymer banknotes. An addition
polymer made from the monomer propylene, it is rugged and unusually resistant to many
chemical solvents, bases and acids.

Most commercial polypropylene s isotacticand has an intermediate level
of crystalline between that of low-density-polypropylene, is a thermoplastic polymer used
in a wide variety of applications including packaging and labeling, textiles (e.g., ropes,
thermal underwear and carpets), stationery, plastic parts and reusable containers of various
types, laboratory equipment, loudspeakers, automotive components, and polymer banknotes.
An addition polymer made from the monomer propylene, it is rugged and unusually resistant
to many chemical solvents, bases and acids.

1.2.1 Characteristics of polypropylene
7 -

e High chemical and corrosion resistances
e Light weight and rigid

e High tensile strength

e Low moisture absorption

e Easily machined and cut
-

A\
1.2.2 Application of polypropylene
| A\

-
e Chemical tanks

e Plating tanks
e Fire truck water tanks

AND DISC ON'

Finite ele
the m for analysis, Ansys subdivide the model into many small
tetrahedral pieces ements that share common points called nodes.
Thus the finl® element analysis of the material modeled in CATIA is done using
ANSYS software ahd the deformation and equivalent stress are found for that material.
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Fig 2 Equivalent Stresses
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t is at corners the

At corners

At center

Total Deformation [m]

8.769¢

2.4325¢ 14

Equivale -
miss)stress|

1.477

56.987

CONCLUSION

Table2 .Analysis results

In this work more than twenty journals related to sandwich composite materials were
collected. Aluminium based sandwich panel specimen was created with polypropylene and
silicone rubber has been used on the sandwich material. The size of 2mm length, 2mm
breadth and 2mm thickness of specimen was prepared. By using pressing machine 100 tons
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load was applied on the aluminium sandwich panel specimen. By using ANSYS software,
stress and deflection were analyzed.
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