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Abstract- Automobile bumper subsystem is a frontal and rear structures of the vehicle that has the purpose of energy absorption
during low velocity impact. The bumper beam is the main structure for absorbing the energy of collisions. Automotive bumper
beam is one of the key system in car. Bumper beam design to prevent or reduce physical damage to front or rear end of the
Motor vehicle in collision conditions they protect the hood, trunk, grill, fuel, exhaust and cooling system as well as safety related
equipment such as the parking light, head lamp and tail light etc. A good design of the car bumper must provide safety for

passengers and should have low weight.
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I. INTRODUCTION

Car accidents are happening every day. Most drivers are convinced that they can avoid such troublesome
Situations. Nevertheless, we must take into account the statistics — ten thousand dead and hundreds of thousands to million
wounded each year . These numbers call for the necessity to improve the safety of automobiles during accidents. Automobile
bumper subsystem is a frontal and rear structures of the vehicle that has the purpose of energy absorption during low velocity
impact. The bumper beam is the main structure for absorbing the energy of collisions. Automotive bumper beam is one of the
key system in car. Bumpers beam design to prevent or reduce physical damage to front or rear end of the Motor vehicle in
collision conditions they protect the hood, trunk, grill, fuel, exhaust and cooling system as well as safety related equipment
such as the parking light, head lamp and tail light etc. A good design of the car bumper must provide safety for passengers
and should have low weight.

Il. BUMPER DETAILS

Effective length- 18cm

Total length-60cm

Thickness-5cm

Effective breath-12cm

Profile- c type

I11. Material Properties

There are two main reasons why materials selection is required: firstly, to design an existing product for better performance,
lower cost, increasing reliability and reduced weight and secondly, to select a material for a new product. Materials selection
is a main product design consideration because product’s overall performance is mainly affected and determined by materials

selection process.

IJRAR1903012 | International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org | 91



© 2018 IJRAR July 2018, Volume 5, Issue 3 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

Table.1-Material Properties

SL.No. Properties Units Structural Carbon E-Glass
Steel Fibre Epoxy Fibre
1
Density Kg/m3 7850 1500 1983
2 Young’s N/mm 2x1011 1.55x1011 7.8x1011
Modulus
3 Poisson Ratio | - 0.3 0.38 0.27
4 Ultimate Mpa 520 600 490
tensile
strength

IV. Analysis of Bumper

Figure.1- Isometric View

Figure.2- Meshing Of Bumper

Strain(mm/mm)

Table.1
Properties Structural Steel Carbon Fibre Epoxy Epoxy E-Glass
Total Deformation(mm) 3.6208e-002 0.33103 0.31762
Equivalent  (von-Mises) | 7.7084 6.8483 6.7131
Stress(MPa)
Shear Stress(Mpa) 1.4853 1.719 1.4655
Normal Stress(MPa) 3.004 5.9594 4.8162
Equivalent Elastic | 4.5187e-005 8.5151e-004 7.219e-004
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Structural steel:-

Figure.3-Total Deformation In Steel Figure.4-Equivalent Stress(Von-Mises)

Epoxy Carbon Fibre:

8688

2464
062397
0.0015376 Min

<

Figure.5-Total Deformation Figure.6-Equivalent Stress(Von-Mises)

Epoxy E-Glass Fibre:-

Figure.7-Total Deformation Figure.8-Equivalent Stress.
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V.

Conclusion

From above the results it was analysed that which composite material is best to replace the metallic/ conventional bumpers it was

found that both the composite materials are safe to replace with heavy metallic bumpers. Carbon Fibre epoxy performed very well

in the analysis but this composite material is very costly as compare to other metal used in auto vehicle chassis frame which incur

some extra cost on the consumer when cost will not be the factor. And E-Glass Epoxy fibre also showed well results rather than

steel. The results of the analysis give a clear indication that the maximum stress induced is in steel and minimum stress induced is

in composite material. And the cost of the bumper beams can be reduced by more than 50%.

References

1. H. Suarez, J. W. Barlow, and D. R. Paul “Mechanical Properties of ABW Polycarbonate Blends” Journal of Applied
Polymer Science, Vol. 29, 3253-3259 (1984)@ 1984 John Wiley & Sons, Inc.

2. JavadMarzbanrad MasoudAlijanpour a, MahdiSaeid Kiasat “Design And Analysis Of An Automotive Bumper Beam In
Low-Speed Frontal Crashes” Thin-Walled Structures 47 (2009) 902-911

3. Erica R.H. Fuchs, Frank R. Field, Richard Roth, Randolph E. Kirchain “Strategic Materials Selection In The Automobile
Body: Economic Opportunities For Polymer Composite Design” Composites Science and Technology 68 (2008) 1989—
2002.

4. Akhil A.B, Shaik Usman Shaa G, Dr . K. Senthil Kumar “Experimental and Numerical Analysis of Polymer Matrix
Composite Material for using in Automobile Bumper” International Journal of Engineering Research & Technology
(JERT) ISSN: 2278-0181 Vol. 5 Issue 06, June-2016.

5. M.M. Davoodi, S.M. Sapuan , Aidy Ali, D. Ahmad “Effect of the Strengthened Ribs in Hybrid Toughened Kenaf/ Glass
Epoxy Composite Bumper Beam” Life Science Journal, 2012;9(1)

6. Archit Tomar & Dheer Singh “Modelling and Analysis of a Chassis Frame by Using Carbon Fiber and E-Glass Epoxy as

Composite Material: A Comparative Study” International Research Journal of Engineering and Technology (IRJET) e-
ISSN: 2395 -0056 p-ISSN: 2395-0072 Volume: 03 Issue: 04 | April-2016.

IJRAR1903012 | International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org | 94



