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Abstract : This paper deals about a concept of latest 

trends in automobiles and improvement in materials. 

shock absorbers are nothing but the suspensions and the 

concept is to compare these suspensions made on 

composite materials with the mono suspensions in 

vehicles and to determine their improvement and 

performances. Various tests are done and their results 

are tabulated. The graphs are obtained from MANUAL 

TESTING in Bangalore and various graphs are 

obtained and their performances are compared and it is 

proved that the suspensions made by composite 

materials are stronger than other materials. Need for 

suspension is that because it to control the vibration and 

to absorbs the shocks. So materials of suspensions 

should be strong and so that composite materials are 

used. Since composite materials have high stiffness so 

it is selected and it is mixed with various chemicals and 

minerals and other components to make it strong and 

various test are conducted. The values are calculated by 

design data and calculation had been plotted and graphs 

are drawn to obtain those values. 
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1. Introduction 

Suspensions are now a day’s need vast performance 

and so that it should be very stronger to use and for this 

purpose suspension systems are made by composite 

materials and those materials are S-Glass fiber and 

carbon fiber.[3] These are mixed with epoxy resin and 

made it to shape of a helical spring and various tests are 

conducted on that and practical and theoretical tests are 

done. [1-6] 

The strut is generally replaceable as one unit. 

In this discussion, any reference to shock absorbers will 

also apply to struts. The figure 1 shows the composite 

spring which we manufactured.[7-10]  

        
 

Figure 1. Composite Spring 

 

1.1 Springs  
 

Springs isolate the driving force from road 

imperfections by permitting the tire to maneuver over a 

bump while not drastically distressful the chassis. 

Springs area unit sturdy things and area unit simply 

inspected. If the ride height of a vehicle has shrivelled 

to a fault or a coil/leaf has broken it's better to 

interchange the springs in shaft sets. customers 

conjointly usually amendment springs to change their 

vehicle’s ride and handling characteristics [11-16]. 

Spring issues area unit usually simple to spot. 

 

1.2 Shock Absorbers  
 

The shock controls spring motion by damping 

(absorbing) energy from the spring. A shock absorbs 

energy by forcing oil through valves whenever it's 

enraptured. It takes plenty of energy to push oil through 

the valves thus once the spring is finished pumping 

 

2. Material Selection 

 

2.1 Selection Procedure  

 

Material selected should be capable of storing more 

strain energy in helical spring.AR-glass/epoxy is 

selected as spring material having the mechanical 

properties given in Table. This material is assumed to 

be linearly elastic and orthotropic.[17-18] 
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Therefore the S- class Glass fiber material is 

selected 

 

2.2 Chemicals Used  

 

S-glass fiber and carbon fiber are the main fillers used 

and they are mixed with epoxy resin and other 

required materials are mixed and fabricated 

 

3. Fabrication 
 

Filler materials are mixed with epoxy resin and they 

are heated upto144 c and they are made and cooled 

and they are poured on a [16-19]moulded helix shaped 

material and then they are fabricated and helix angle 

should be 15 only for its toughness. Glass fibers are 

created typically by drawing from a metal. The molten 

metal is made in a furnace  at  (400°C ) from a 

combination that has sand, limestone, and alumina. 

[20]The molten metal is stirred and maintained at a 

constant temperature. It passes through as several as 

250 heated atomic number 78 alloy nozzles of 

concerning 394µn(10µm) diameter, wherever it's 

drawn into filaments of required size at high speeds of 

concerning 361mi/h(25m/s). These fibers square 

measure sprayed with AN organic size resolution 

before they're drawn  

The size resolution may be a mixture of 

binders, lubricants, and coupling [11-14]and antistatic 

agents; binders enable filaments to be packed in 

strands, lubricants forestall abrasion of filaments, and 

coupling agents provide higher adhesion between the 

inorganic optical fibre and also the organic matrix. The 

spring fabrication is shown in figure a pair of. Fibers 

square measure then drawn into strands and wound on a 

forming tube. Strands teams of over 204 filaments.  

[15]The wound array of strands is then removed and 

dried in an kitchen appliance to get rid of any water or 

size solutions. 

4.  Testing Procedures 

The testing process has been carried out at BISS TEST 

RESOURCES Bangalore for reference the detailed test 

reprt has been attached. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Various Tests Conducted 

� Compression test  

� Hardness test  

� Calculation of modulus of rigidity  

5.1 Stiffness test  

Here suspensions are compressed and it’s with 

standability is noted and how much[12] load it with 

stand is found and how much rate is increased and its 

development is noted. Composite materials have a high 

capacity than mono suspension made on steel materials 

and steel materials will get damage and scratches t c 

mp site materials w n’t get s it withstands high load.  

5.2 5.2 Hardness Test  

Using the various methods like Rockwell Hardness 

Method, Brinell Hardness Method And    

Vicker’s    Hardness METHOD hardness are measured 

for these composite materials. So these methods are 

done with diamond indendor and other materials and 

loads. [9-15]The composite materials have high 

hardness and it withstand load and it has a excellent 

performance.[17-23] 

5.3 5.3Calculation Of Modulus Of Rigidity  

It is compressing a material within its elastic limit and 

shear force is more important in this calculation and so 

the test is carried out within its elastic limit for both the 

materials. [13]Then on comparing both the values 

composite is better the steel and it can be used. 

5.4 5.4 Energy Absorbing Capacity  

 

The most important test is how much energy a 

suspension can absorb and storing capacity? So it is 

tested by a method as both suspensions are fitted in 

vehicles with sensors to [13]know its absorbing 

capacity of energy and allowed to run in frictional 

surfaces so on that we can get the values so by this 

composite has [14]the higher capacity to absorb 

energy.[24-30] 

5.5 5.5 Stiffness  

It is defined as load required producing a unit 

deflection. So [15]we know that fiber materials have 

high stiffness and so it has its stress and strain curve as 

high and yield point is high.  

6. Comparison of Both the Materials 

On various testing conducted there are more results 

noted and various reading and values are obtained and 

composite materials are more stronger and good and 

safety to use than other materials. Since it has good 

properties and it is a future material for engineers.[9] 

So on taking the scratch steel materials can get 

scratches easily but comp site materials don’t get and it 

has g d hardness, stiffness. Withstand high load and 
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obeys h k’s law and a s r s m re energy and shocks and 

controls vibrations. The strength is good and it is more 

optical to use and also low cost and easily replaceable 

[4]. Composite materials made on suspensions have a 

long life and has high tendency in wear and tear 

resistance and good modulus of rigidity. Resistance 

over hot acids and it does not undergo any chemical 

reactions as steel so high chemical resistance and 

thermal resistance. The comparison value is shown in 

the table1 and 2.[3] 

Table 1. Springs on Cast Iron Materials 

Hardness Stiffness  Compression  Fatigue 

Test 

Modulus Of Rigidity 

        

120K 902  478MPa 2.5 80G 

gF N/mm    KN Pa 

Table 2.  Springs on S-Glass Fiber 

  

    Materials    

Hardness  Stiffness  Compression  Fatigue 

Test 

Modulus Of Rigidity 

        

197k  1002N  630Mpa  3.8 108 

Gf  /mm    KN GPa 

 

 

7. Conclusion 

The glass fiber composite spring  have been developed 

in this project they prove to be lighter than 

commercially available metal alloy spring (steel spring) 

and the stiffness achieved is better than steel spring 

composite. In order to be sure with the reliability of the 

experimental results, various tests were conducted on 

the spring. The weight of the springs manufactured by 

glass fiber roving seems to be less than that of steel 

springs. The manufacturing cost of the glass fiber 

springs thus made is 25% more than the steel springs. 

The Glass fiber springs can be used in various 

automotive applications as it is less in weight and due 

to its weightless characteristics it can save cost by 

reduced fuel consumption. 
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