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Design And Simulation Of Doubly Curve Sandwich Panel
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ABSTRACT

Sandwich panel is any structure made of three layers, A low density core and Thin skin
layer bonded to each other. It is a sandwich structured composite. The strength and lightness of
this technology makes it popular and widely wsed. Core and skin materials can vary widely and
core may be of honeycombed structure or solid filled structure. Enclosed panels are termed as
Cassettes.

The project aimed at design and simulation of doubly curve sandwich panel in Modeling
software and Thermal analysis will be carried out in Ansys. In this project car body panel is
selected as a target weight reduction component. This can be achieved either using high strength
low weight material or by using low weight composite sandwich panel. In this we are going to
use Al-Mgalloy as panel and polyethylene sheet, pet foam and balsa wood as a core. By using
Al sheet aloy for panel we can improve stiffness by reducing thickness and weight moreover
this panel prevents the heat flux infiltration and hence improves air conditioners efficiency In
this we are using aluminum alloy as panel and three different insulating materials as gasoline is
volatile it under goes quick evaporation according to CPCB (central pollution control board)
more than 30% of emissions from cars coming from fuel evaporation .Thermal analysis of the
panel will be carried out using Finite element solution(FEA) by using ANSYS.

INTRODUCTION

A sandwich panel is one structure which is made of three layers, it is a low density core material
which is having athin skin layer attached on either of the sides. These panels are generally used
in the application where there is a high requirement of strength even called as rigdity and the
weight of the application should be less.
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It is well known for its flexibility for its applications, the core and the upper material can vary in
many different types, bu the inner material can be widely vary as a solid or even a honey comb

structured design. Enclosed panels are termed cassettes.

APPLICATIONS
These are very largely seen in aircraft applications such as the mechanical requires much

performance and the low weight is more essential.
There is a much scope inthe transportation such as automotive applications. A research is even
going in the building and the construction, which are used asprefabricated products. These type

of products are generally seen in the industrial and the office buildings and even in private
buildings. These come with a high quality product with best flexibility in terms of design. They

are havingthe better sustainability with high energy efficient.

These are generally used even too in packaging applications too, which includes the
polypropylene honey comb structure design, polypropylene boards etc.
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LITERATURE SURVEY

Over the past several decades, the importance of crashworthiness has been growing in
virtually every transportation sector. Newer designs are proposed every day to improve
the crashworthiness of a structure. There are constant efforts, in the field of
crashworthiness, to reduce the injuries sustained by vehicle occupants. It is preferable to
design a vehicle to collapse in a controlled manner, thereby ensuringthe safe dissipation
of kinetic energy, and limiting the seriousness of injuries incurred by the occupants.
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The use of composites, as discussed earlier, has increased dramatically over the last few
decades. Fiber-reinforced composite sandwich structures are characterized by specific
stiffness and strength, exceeding that of similar metal structures. With emphasis on
light-weight vehicles, the use of composite materials in aerospace and automotive
structures has created a need to further understand the energy-absorption characteristics
of compositematerials.

ANALYSIS OF THE ORIGINAL MATERIALS FOR THE MODEL
M derials used - Aluminum + polyethylene + aluminum
Geometry file
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The above fig. shows the imported file i.e. even called as geometry which is designed in solid
works and imported as a stp format file. We can clearly see the model with the three different
layers. The outer layer is aluminium while the inner material is an insulation material in which
polyethylene is used

Temperature
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In the above fig we can spot the maximum heat is generated at top of the bonnet and it is noted
as 80°C. As because of the insulation paper the temperature is not passing to the bottom of the
bonnet.

Total heat flux

s
Heat flux is denoted #a-, the subscript g stipulatingheat flux, as opposite to mass or momentum flux.
Fourier's law is ansignificant appliction for these concepts.

In the below fig we can observe the max heat flux is noted as 643.62W/m°. As it is on the sides
of the bonnet as if we verify the figure

L'
0.000 0.200 (m)
L S—) b

o100

Directional heat flux

Available online: http://edupediapublications .o rg/joumals/index.php/IJR/ Page | 205




International Journal of Research

= International Journal of Research 2:§§H 23233;‘2
- : - - - . - = . =
A — Avaikble at https://edupediapublications.org/jo urnals Volume 06ssue 11

oo
&%v—/ IJR October 2019

-
0.000 0.200 (m)
| Fo

o100

ANALYSIS OF THE ORIGINAL MATERIALS FOR THE MODIFIED MODEL
(HONEY COMB STRUCTURE)

M aerials used-Aluminum + polyethy lene + aluminum

Geometry file
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The above fig. shows the imported file i.e. even called as geometry which has been designed in
solid works and imported as a stp format file. We can clearly see the model with the three
different layers. The outer layer is aluminium while the inner materia is an insulation material in
which polyethylene is used. The above figure is the modified model from the original model as

here in this model we have changed the insulation part i.e. the middle layer. Here the middle
layer used is a honey comb shape structure.
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Honeycomb structures are natural or man-made structures that have the geometry of a
honeycomb to allow the minimization of the amount of used material to reach minimal weight
and minimal material cost.

The hexagonal comb of the honey bee has beenadmired and wondered about from ancient times.
The first man-made honeycomb, according to Greek mythology, is said to have been
manufactured by Daedalus from gold by lost wax casting more than 3000 years ago.5 Marcus
Varro reports that the Greek geometers Euclid and Zenodorus found that the hexagon shape
makes most efficient use of space and building materials. The interior ribbing and hidden
chambers in the dome of the Pantheon in Rome is an early example of a honeycomb structure.
Galileo Galilei discusses in 1638 the resistance of hollow solids: "Art and nature even more,
makes use of these in thousands of operations in which robustness is increased without adding
weight, as is seen in the bones of birds and in many stalks that are light and very resistant to
bending and breaking”. Robert Hooke discovers in 1665 that the natural cellular structure of cork
is similar to the hexagonal honeybee comb and Charles Darwin states in 1859 that "the comb of
the hive-bee, as far as we can seeg, is absolutely perfect in economizing labour and wax”

Meshed file

v
0,000 0.200(m)
_  —— z

0100

Available online: http://edupediapublications .orag/joumals/index.ph p/IJR/ Page | 207




re " International Journal of Research PASSN: 23486848
&g Available at https://edupediapublications.org/journals eaooN: §
& = Volume 061ssue 11
%—-——’ IJR October 2019

Meshing is the term automatically integated with each solver in the ansys. Here there are many
times of meshing models. Here in our project we have used a fine based meshing with the

triangular profile. The above figures show the meshingof the imported model.

Temperature
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In the above fig we can spot the maximum heat is generated at top of the bonnet and it is noted
as 80°C. As because of the insulation paper the temperature is not passing to the bottom of the

bonnet.

Total heat flux
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In the below fig we can observe the max heat flux is noted as 642.86W/m°. As it is on the sides
of the bonnet as if we verify the figure

Tables

MODIFIED MODEL (HONEY COMB STRUCTURE):

DIRECTIONAL HEAT

MATERIALS TEMPERATURE| TOTAL HEAT FLUX FLUX
POLYETHYLENE 80.001 643.62 33.957
PET FOAM 80.002 619.58 31.365
BALSA WOOD 80.004 807.46 43.79

PLAN E CORE MODEL:

DIRECTIONAL HEAT

MATERIALS TEMPERATURE| TOTAL HEAT FLUX ELUX
POLYETHYLENE 80.001 642.86 61.399
PET FOAM 80.006 567.59 60.951
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CONCLUSIONS

The objective of this thesis work is to otserve the effect of performance on the insulation
done on the bonnet of a vehicle. Here we have considered a real-time bonnet from an automobile

vehicle and the 3 different insulation materials are chosen i.e., polyehylene, pet foam and balsa
wood. Now the insulation design is also modified to honey comb structure in the place of a
complete sheet model. And the three insulation materials are verified using ansys for the best

insulatingwhich supports and does not affect the body gettingbest insulatingmaterial so because
of that we can improve the total air condensing efficiency and decrease the evaporation of fuel

dueto heavy temperature so that we can improve the cooling effect in the passenger cabin in car
and increase the fuel economy of vehicle as consider in this thesis car body bonnet is consider as
the bonnet is playing a vital role as we see in present day new cars a thermal insulting sheet is

placing between the bonnet and engine in order to avoid over heating of bonnet which is danger
because of that new technology is concentrating on proper and latest cooling systems and

avoiding heating bonnet.
As in the graphical representation we can clearly observe that the pet foam has gt the
best results when compared with the other material inthe plane core modeland as well as in the

honey comb model. So by this we can conclude the plane core model has the better output which
acts a best insulating material which avoid over heating of car body so that the passenger cabin

can be cool even in hot summer and avoids evaporation of fuel as we now fuel used in vehicles
arevolatile in nature because of that evaporation of fuel takes place so by this sandwich panel we
can get also improve the fuel efficiency. Although the weight of the composite sandwich panel is

less than the normal aluminum panel as it is an double advantage because of weight reduction
and also insulating material which keeps passenger comfort.
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