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Abstract: This paper articulates you the large deformation procedure of a rubber sheet. Nowadays, material selection of a
component is very important as per the trend and compact ability, materials like rubber nitrile, rubber silicone is considered for
the structural analysis of rubber. By the application of Fusion 360 software with the boundary conditions, the parameters like
stress, strain and deformation is known for the specific material.
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I. INTRODUCTION
Rubber is an elastic material which is extracted from the various plant resources. It has a large industrial usage, which is used for
multiple purposes. Specially, in the medical sector it is used rapidly in form of gloves, masks and patient body fixtures. And also in
the automobile sector it is used in the form of tires, belts in the engine and electrical plugs.

Il. PROCEDURE
1) For designing the rubber of cylindrical shape, the following dimensions are taken generally.(as shown in Fig.1)

¥ Selection 1

Length 314.159 mm
Radius 50.00 mm
Diameter 100.00 mm

Center Position X 52.00 mm

Center Position Y -75.00 mm

Center Position Z -75.00 mm

Fig. 1
2) The solid part of rubber which is designed in fusion 360 is shown in the Fig. 2

Fig. 2
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3) Generally, rubber material that is used in medical sector is nitrile due to its high tensile strength and excellent wear and abrasion
resistance, where when you look at external applications specially silicone rules the world which can operate at higher
temperature of 230 °c.

4) Now, after designing the model of rubber, the simulation (static structural analysis) is done by applying a load of 107 on one end
of the designed part as shown in Fig.2 .

5) The following figures are the simulation pictures of various materials that have been considered.
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Density 1.25E-06 kg / mm"3 S

Young's Modulus 0.003 GPa

Poisson's Ratio 0.49

Yield Strength 10.34 MPa

Uttimate Tensile Strength 10.34 MPa

Thermal Conductivity 2.27SE-04 W/ (mm C)

Thermal Expansion Coefficient 8.1E-06/C

Specific Heat 1880 J/ (kg C)
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Fig. 3 Properties of rubber silicone
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Fig. 4 Stress in rubber silicone

©IJRASET: All Rights are Reserved




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.429
Volume 9 Issue VIII Aug 2021- Available at www.ijraset.com

-
=
@
=
=
w
179100 M 3
“Load Caselv =
160000
Strain v
Equivalent ~ L_ 120000
& 4
80000
40000
111 Min.

Fig. 5 Strain in rubber silicone
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Fig. 6 Deformation in rubber silicone

©IJRASET: All Rights are Reserved




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.429
Volume 9 Issue VIII Aug 2021- Available at www.ijraset.com

Material Rubber, Nitrile

Density

Young's Modulus

Poisson’s Ratio

Yield Strength

Ultimate Tensile Strength
Thermal Conductivity
Thermal Expansion Coefficient

Specific Heat

OK Cancel

Fig. 7 Properties of rubber nitrile
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Fig. 8 Stress in rubber nitrile
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Fig. 9 Strain in rubber nitrile
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Fig. 10 Deformation in rubber nitrile

©IJRASET: All Rights are Reserved




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.429
Volume 9 Issue VIII Aug 2021- Available at www.ijraset.com

111.RESULTS

A load of 10" MPa is applied (which is completely meshed). The following are the results obtained from the simulation performed in
the software Fusion 360 :

Material Stress (MPa) Strain (mm/mm) Deformation (mm)
* 10’
Rubber Silicone 462402 179100 4.715
Rubber Nitrile 462402 268650 7.073

Rubber silicone

Rubber nitrile

m Stress (MPa) Strain (mm/mm)  m Deformation (mm)

Fig. 11 Comparison of stress, strain, deformation of different materials

IV.CONCLUSIONS
The project mainly focused on simulation as it helps the engineers to figure out the material which can be used to their constraints.
The obtained results also determines why nitrile and silicone rubbers are used specially in definite streams. Generally, materials
undergo elastic and plastic deformation as the results show stress, strain and deformation it helps the manufactures to what extent a
particular material of rubber is used in our day to day life (cosmetics, package bands, shoes, wet suits, specially made belts).

REFERENCES
[1]  “Fatigue, Stress, and Strain of Rubber Components: A Guide for Design Engineers Hardcover” — Illustrated, June 1, 2008 by Judson T. Bauman
[2] “Polymer processing “, Hanser publications
[31 “Application on endochromic plasticity on simulation of technical rubber components” , Herbert Baaser, Christian Heining.

©IJRASET: All Rights are Reserved




d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




