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Abstract 

 
Bumper is an important part which is used as protection for passengers from front and rear collision. The 

intend of this study was to investigate the structure and material employed for car bumper in one of the car 

manufacturers. In this study, the most important variables like material, structures, shapes, and impact 

conditions are studied for analysis of the bumper beam in order to improve the crashworthiness during 

collision. The simulation of a bumper is characterized by impact modelling using CATIA, impact analysis is 

done by ANSYS according to the speed that is 13.3 m sec-1 (48 km hr-1) given to analyse the results. In this 

research, analysis is done for speed according to regulations and by changing the speeds. Simulation using 

Finite Element Analysis software, which is ANSYS, was conducted. We have fabricated and analyzed the car 

bumper, implementing the material properties of E-glass/Basalt epoxy and, we made comparison with the 

material properties of steel, aluminium, carbon fibre, plastic through plotting graph. 

Keywords: Car bumper, E-Glass fibre, Basalt fibre, Epoxy resin.   

1.INTRODUCTION 
A bumper is a shield made of steel, Aluminum, rubber, or plastic that is mounted on the front and rear of a 

passenger car. In a low speed collision, the bumper system is designed to absorb the shock of the impact to 

prevent or reduce damage to the car’s body and other important components. In existing bumper, the weight is 

more. In the present trends the weight reduction has been the focus of automobile manufacturers. Less fuel 

consumption, less weight, effective utilization of natural resources is focus of automobile manufacturers in the 

present scenario. The above can be achieved by introducing better design concept, better material, and effective 

manufacturing process. Steel is a common material used in the construction of car bumpers because it has good 

load carrying capacity and is relatively inexpensive. Steel is relatively heavy compared to other materials, and 

this can affect the overall weight and fuel efficiency of the vehicle. Hence, composites with better mechanical 

properties have been used as an replacement for steel. In the present work, the steel bumper used in passenger 

vehicles is replaced with a composite bumper made of glass/basalt composites. The objective was to compare 

the stress, weight, and cost savings. 

 

1.1 Advantages of composite bumper 

1. One of the most advantageous reasons for considering their use over steel is their reduced weight. 

2. Absorb more collision energy. 

3. Excellent corrosion resistance. 

4. High impact strength. 

5. Light in weight. 

 

 

 

 

 

 



Vol-9 Issue-1 2023               IJARIIE-ISSN(O)-2395-4396 
    

19148  ijariie.com 1099 

 

 

2.METHODOLOGY 

3.MATERIALS 
* Fabric      : 70% Glass and 30% Basalt  

* Fabric type : Plain woven fabric 

* Fabric GSM : 400GSM 

*Resin  : Epoxy resins 

 

4.FABRICATION F BUMPER 
In the hand lay-up process the thickness of the composite part is built up by applying a serious of fibre glass 

layers and liquid resin layers. A roller is used to squeeze out the excess resign and create uniform distribution of 

the resign throughout the surfaces. By the squeezing action of the roller, homogeneous fibre wetting is obtained, 

the part is then cured at room temperature for about one week and once solidified it is removed from mould. The 

cost making one composite bumper (glass/basalt) is around Rs.1200. 

 

5.DESIGN OF COMPOSITE BUMPER 
For designing the composite bumper an already existing ambassador steel bumper is used as mould. Dimensions 

are assumed as same as that of steel bumper for fabrication. 

6.OBSERVATION 
Charpy test specimen 

 Experimental Result 

DESCRIPTION COMPOSITE 

(GLASS/BASALT) 

BUMPER 

COMPOSITE 

(BASALT) 

BUMPER 

STEEL 

BUMPER 

Cross sectional area, A 

(mm 2) 

40 40 40 

Impact value, I (J) 270 294 163 

Impact energy = I/A 

(J/mm2) 

 

6.80 7.35 4.07 



Vol-9 Issue-1 2023               IJARIIE-ISSN(O)-2395-4396 
    

19148  ijariie.com 1100 

 

Impact value for basalt composite bumper is 294J and glass/basalt composite bumper is 270 J is higher than 

steel bumper value of 163J for same cross-sectional area. Thus, impact energy is higher for composite bumper 

(basalt) 7.35 j/mm2 and composite bumper(glass/basalt) 6.80 j/mm2 than steel bumper which is 4.07 j/mm2. 

 

 

6.1 Comparison of results 

DESCRIPTION STEEL 

 

COMPOSITE 

(BASALT) 

    BUMPER 

COMPOSITE 

(GLASS/BASALT) 

BUMPER 

PERCENTAGE OF 

REDUCTION 

Weight (Kg) 13 4.3 4.3 66.92% 

Cost (Rs) 3600 1800 1200 33.33% 

Impact strength 

(J/mm2) 

3.25 7.35 6.80 _ 

Max stress(N/mm2) 73.32 80.41 75 _ 

 

7.CONCLUSION 
Design, fabrication and testing of steel and composite bumper (using glass/basalt fiber material) are completed, 

and composite bumper is analyzed and compared with steel bumper. It is proved that fuel economy of the 

vehicle is improved as the composite bumper weighs less when compared with steel bumper. Cost of composite 

bumper is Rs.1200/- which is 66.67% less than steel bumper. Impact strength of composite bumper is 6.80 

J/mm2 where steel bumper is 3.25 J/mm2. Factor of safety for composite bumper is increased by 64%. From the 

study, it is concluded that fiber reinforced plastic material is a suitable material for manufacturing the bumper. 

8.SCOPE OF FUTURE WORK 

By changing design and dimension of bumper, further analysis carried out in ANSYS for increasing the 

impact strength. Crash test can be done practically using the bumper inserted in the car for testing the 

performance. Type of composite material will be further compared to find out the best material for the 

bumper 

 

9.REFERENCES 
 

[1]. Avci, A., Arikan, H., & Akdemir, A. (2004). Fracture behaviour of glass fibre reinforced polymer 

composite. Cement and Concrete Research, 34(3), 429-434.  

 

[2]. Aramide, F. O., Atanda, P. O., & Olorunniwo, O. O. (2012). Mechanical properties of a polyester fibre glass 

composite. International Journal of Composite Materials, 2(6), 147-151. 

 

[3]. Ramzan, E., & Ehsan, E. (2009). Effect of various forms of glass fibre reinforcements on tensile properties 

of polyester matrix composite. Fac. Eng. Technol, 16, 33-39. 

 

[4]. Alam, S., Habib, F., Irfan, M., Iqbal, W., & Khalid, K. (2010). Effect of orientation of glass fibre on 

mechanical properties of GRP composites. Journal of the Chemical Society of Pakistan, 32(3), 265-269.  

 

[5]. Faizal, M. A., Beng, Y. K., & Dalimin, M. N. (2006). Tensile property of hand lay-up plain-weave woven e-

glass/polyester composite: Curing pressure and Ply arrangement effect. Borneo Sci, 19, 27-34. 

 

[6]. Leonard, L. W. H., Wong, K. J., Low, K. O., & Yousif, B. F. (2009). Fracture behaviour of glass fibre-

reinforced polyester composite. Proceedings of the Institution of Mechanical Engineers, Part L: Journal of 

Materials: Design and Applications, 223(2), 83-89. 

 

 

[7]. El-Tayeb, N. S. M., & Yousif, B. F. (2007). Evaluation of glass fibre reinforced polyester composite for 

multi-pass abrasive wear applications. Wear, 262(9-10), 1140-1151. 

 

[8]. Kajorncheappunngam, S., Gupta, R. K., & GangaRao, H. V. (2002). Effect of aging environment on 

degradation of glass-reinforced epoxy. Journal of composites for construction, 6(1), 61-69.  

 

[9]. Suresha, B. (2006). The role of fillers on friction and slide wear characteristics in glass-epoxy composite 

systems. Journal of Minerals and Materials Characterization and Engineering, 5(01), 87. 



Vol-9 Issue-1 2023               IJARIIE-ISSN(O)-2395-4396 
    

19148  ijariie.com 1101 

 

 

[10]. Suresha, B., & Chandramohan, G. (2008). Three-body abrasive wear behaviour of particulate-filled glass–

vinyl ester composites. Journal of materials processing technology, 200(1-3), 306-311. 

 

[11]. Mohan, N., Natarajan, S., & KumareshBabu, S. P. (2011). Investigation on sliding wear behaviour and 

mechanical properties of jatropha oil cake-filled glass-epoxy composites. Journal of the American Oil Chemists' 

Society, 88(1), 111-117. 

 

[12]. Paramasivam, C., & Venugopal, R. (2022). Design and development of glass/basalt fibre reinforced 

composite material for automobile applications. Journal of Industrial Textiles, 51(1_suppl), 1668S-1681S. 

 


