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Abstract 

Aluminum Honeycomb Panel is flat and has excellent rigidity. The core layer is the hexagonal aluminum honeycomb, adhered to 

the face plate and the sole plate by adhesive glue. The diversionary honeycombs can bear the pressure coming from the plates 

which provide the superior flat and rigidity, if the plates are very large. The panels are light weight and saves energy. Under 1/5th, 

1/6th and 1/7th weight of wooden board, glass and aluminum in the same volume that reduce the cost of transportation and energy 

and at the same time making installation very easy. The Aluminum Honeycomb Panel is good for the environment as it is free 

from release of harmful gases and is easy to clean and recycle. The product is moisture proof and it is coated with PVDF paint 

which enables the color to be durable and free from mildew and deformation in damp environments. From high performance off-

shore racers to the recreational run about, honeycomb composite panels have superior strength-to-weight ratios, better toughness, 

and moisture and corrosion resistance for demanding applications.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

The automotive industry has always been known to be very competitive as far as its design and material usage are concerned. The 

automotive industry always faces greater market pressure to develop high quality products more quickly at lower cost, reduce 

weight in order to improve fuel efficiency and cost. Review on Automotive bumper system was selected as a study of this paper. 

Automobile bumper is a structural component of an automotive vehicle which contributes to vehicle crashworthiness or occupant 

protection during front or rear collisions. The bumper system also protects the hood, trunk, fuel, exhaust and cooling system as 

well as safety related equipment’s. The bumper system is generally recognized as being comprised of 4 basic components namely 

bumper fascia, energy absorber, bumper beam and bumper stay. When it is installed in a structure to be protected from shock, its 

weight is not a problem but its volume may be. Bumper beams are usually made of steel, aluminum, plastic, or composite material. 

In contrary, for the shock absorber, low-density foam material is used. 

II. LITERATURE REVIEW 

 Design and Analysis Bumper Beam with Composite Material-Vysyaraju Neelima, J.Bala Bhaskara Rao 

Bumper is very important part for prevention in low speed collisions. The main purpose of this paper is to increase the 

crashworthiness of the bumper, lessen the weight, and enhance the cost of the component. He consider a heavy vehicle bumper 

beam and did analysis on how it affects the parameter such as shape function, thickness and material which results in increasing 

beam strength and reducing weight. For heavy vehicle he modeled and analyzed for shape optimization using Anasys. 

 Impact Damage and Energy-absorbing Characteristics and Residual In-plane Compressive Strength of Honeycomb 

Sandwich Panels- G. Zhou and M.D. Hill 

Author conducted experimental study on 8 ply carbon/epoxy skin on two material aluminium and nomex composite sandwich 

panels for calculating compressive behavior. Impact testing has been carried out at energy of 1J to 50J.Result of this mechanism 

were found on core crush, skin deformation and fracture with former two absorbing most impact energy. It is found that one thirds 

of the aluminium panels also failed in the mid-section region and one third failed in the loaded end region. The presence of the 

core played a unique role in in-plane compression with a substantial stabilizing support to the skins, which counteracted the 

deleterious effect of impact damage. The in-plane compressive behavior has shown the combined effects of impact damage and 

the core in a complex manner. 
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 Crash Analysis of Car Cross Member Bumper Beam- G.Yedukondalu, Dr. A. Srinath, Dr. J. Suresh Kumar 

The main function of bumper in light/heavy vehicle is to reduce physical damage from low speed collisions. For studding damage 

the relative displacement representation stiffness performance and examined by doing crash test. By crash test we can examined 

how it will behave under collision, Author used hyper work software for analyzing it on software. 

 Numerical assessment of the impact behavior of honeycomb sandwich Structures- Costantino Menna , Alberto Zinno, 

Domenico Asprone, Andrea Prota 

In this paper author is focusing on one of the best alternative in design parameter when weight reduction is the main motto Author 

obtain software by combining phenolic resin based glass fiber reinforcement is the main parameter. He did numerical analysis on 

LSDYNA software enabling to account failure modes occurred during Impact. 

 Drop Test Analysis of Impact Attenuator for Formula SAE Car- Devender Kumar, Sachin Kumar, Gagandeep Singh, 

Naman Khanna 

Author majorly focusing on driver safety in race car engineering, many researchers made study on passive and active safety for 

car driver. But as the computers are getting smarter it is easy to carry out analysis and validate the thing rather than spending time 

for development, manufacturing and doing experimental testing. Author had did drop test on aluminum honeycomb structure and 

validated it using lsdyna. 

 Experimental investigations and finite element analysis of composite sandwich structures with honeycomb core – 

Evaluation for strength and quality- S. A. Abdul Sukkura), P. Palanisamyb), K. R. Vijayakumarb) 

There are so many engineering structures where honeycomb sandwich structure are used to absorb impact energy. There are many 

honeycomb shapes are used for greater poisons ratio and typically used for high their light and higher axil stiffness. In this paper 

author did dynamic analysis on composite panel. 

 Analysis of Bumper Beam in Frontal collision- Lande P.R1, Patil R.V. 

Whenever we think of aerospace, marine and high end automobile sector where it is required to have very slight to weight ratio. 

Aluminium honeycomb is the best suitable option. The main disadvantage of passenger car is pedestrian damage which can be 

eliminated by al honeycomb. 

 Comparative Study of Automotive Bumper with Different Materials for Passenger and Pedestrian Safety- Praveen Kumar. 

A, Sameer Belagali, Bhaskar 

In this paper, the analysis is done on the automotive bumper to check the crashworthiness for the passenger safety. The bumper 

beam analyzed for the steel and composite material with the basic bumper design in the first phase, and then front part is modeled 

with the honeycomb and foam type in the second phase to compare the deformation and energy absorbed during the impact. A 

design of the automotive bumper must ensure the safety of passenger meanwhile, it needs to have low weight. With the role of 

safety, fuel efficiency and emission gas regulations are being more important in recent years that enforce the manufacturer to 

reduce the weight of passenger cars. In this research, a front bumper beam made of steel and composite materials to provide more 

energy absorption in the structural form of honeycomb and foam type is assembled at the front of the bumper and is studied for 

impact modeling to determine the deformation and energy-absorption behavior. 

Bumper beams are one of the important structures in passenger cars. For which we need to have careful design and manufacturing 

in order to ensure good impact behavior. The new bumper design must be flexible enough to reduce the passenger and occupant 

injury and stay intact in low-speed impact besides being stiff enough to dissipate the kinetic energy in high speed impact. The 

bumper beam is the key structure for absorbing the energy of collisions. Since, this is energy absorbing structure suitable impact 

strength is the main requirement for such a structure, this research analyses the parameters that directly affects impact 

characteristics and proposes easily achievable modifications resulting from impact modeling on commercial bumpers. A passenger 

car bumper is modeled and tested for the impact. With the introduction of automobile safety legislation, crashworthiness and safety 

should be considered as preconditions in light-weight design of bumper beam. There were four main strategic parameters being 

studied in the test modeling in the first step for metallic material. Firstly, the material i.e., how the type of material can affect the 

impact specifications and what kind of materials can be used as replacement in order to lower part weights. Steel and aluminum 

structures with a specified thickness that did not fail during the test depicted clearly that they are not suitable as bumper beam 

structure due to increasing weight. They increased the weight of the structure by nearly 500% and 100% respectively, in comparison 

with the composite bumper. To summarize, the objective of this research was to develop and propose a replaced composite bumper, 

which could satisfy following requirements:  

 Easy to manufacture by simplifying the shape. This was accomplished by removing strengthening ribs of bumper.  

 Being economical by utilizing low-cost composite materials.  

 Achieving reduced weight compared to the metallic bumpers.  

 Achieving improved or similar impact behavior compared to the current metallic structure.  



Design and Analysis of Honeycomb Sandwich Panel for Automobile Bumper-Review  
(IJSTE/ Volume 3 / Issue 12 / 025) 

 

 All rights reserved by www.ijste.org 
 

142 

REFERENCES 

[1] Vysyaraju Neelima, J.Bala Bhaskara Rao,  Design and Analysis Bumper Beam with Composite Material ISSN No 2348-4845 

[2] G. Zhou and M.D. Hill .  Impact Damage and Energy-absorbing Characteristics and Residual In-plane Compressive Strength of Honeycomb Sandwich Panels 

[3] G.Yedukondalu, Dr. A. Srinath, Dr. J. Suresh Kumar Crash Analysis of Car Cross Member Bumper Beam 
[4] Devender Kumar, Sachin Kumar, Gagandeep Singh, Naman Khanna Drop Test Analysis of Impact Attenuator for Formula SAE Car 

[5] S. A. Abdul Sukkura), P. Palanisamyb), K. R. Vijayakumarb) Experimental investigations and finite element analysis of composite sandwich structures with 

honeycomb core – Evaluation for strength and quality 
[6] Lande P.R1, Patil R.V. Analysis of Bumper Beam in Frontal collision 

[7] V. Kleisner, R. Zem Analysis of composite car bumper reinforcement 
[8] Michael W. Czabaj and Alan T. Zehnder Compression After Impact of Sandwich Composite Structures: Experiments and Modeling 

[9] A.R. Mortazavi Moghaddam, M. T. Ahmadian Design and Analysis of an Automobile Bumper with the Capacity of Energy Release Using GMT Materials 

[10] Sakhi Jan1, Rafi Ullah khan , Sajjad Ahma1, Muhammad Amjad, Saeed Badshah, Mutahir Ahmad Flexural strength of honey comb sandwich structures 
[11] Praveen Kumar.A , Sameer Belagali , Bhaskar Comparative Study of Automotive Bumper with Different Materials for Passenger and Pedestrian Safety 


