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Absract 

The aim of this project is to represent a general study on the design, analysis of leaf spring. The 

suspension system in a vehicle significantly affects the behavior of vehicle, i.e. vibration characteristics including 

ride comfort, stability etc. Leaf springs are commonly used in the vehicle suspension system and are subjected to 

millions of varying stress cycles leading to fatigue failure. A lot of research has been done for improving the 

performance of leaf spring. Now the automobile industry has shown interest in the replacement of steel spring 

with composite leaf spring. In general, it is found that fiberglass material has better strength characteristic and 

lighter in weight as compare to steel for leaf spring. The automakers can reduce product development cost and 

time while improving the safety, comfort, and durability of the Vehicles they produce. The predictive capability of 

CAE tools has progressed to the point where much of the design verification is now done using computer 

simulation rather than physical prototype testing. 

  The automobile industry has shown increased interest in the replacement of steel spring with fiberglass 

composite leaf spring due to high strength to weight ratio. This work deals with the replacement of conventional 

steel leaf spring with a natural Composite leaf spring using combined materials such as Sisal, Coir and E-Glass 

fiber. The design parameters were selected and analyzed with the objective of minimizing weight of the composite 

leaf spring as compared to the steel leaf spring. The leaf spring was modeled in Pro/E and the analysis was done 

using ANSYS software. 

 

INRODUCTION 

Increasing competition and innovations in automobile sector tends to modify the existing 

products or replacing old products by new and advanced material products. A suspension system of 

vehicle is also an area where these innovations are carried out regularly. More efforts are taken in order to 

increase the comfort of user. Appropriate balance of comfort riding qualities and economy in 

manufacturing of leaf spring becomes an obvious necessity. To improve the suspension system many 

modification have taken place over the time. Inventions of parabolic leaf spring, use of composite 

materials for these springs are some of these latest modifications in suspension systems.  

This project is mainly focused on the implementation of composite materials by replacing steel in 

conventional leaf springs of a suspension system. Automobile-sector is showing an increased interest in 

the area of composite material-leaf springs due to their high strength to weight ratio. Therefore analysis of 

composite material leaf springs has become essential in showing the comparative results with 

conventional leaf springs.  
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Advantages of leaf spring over helical spring are that the ends of the springs are guided along a 

definite path so as to act as a structural member in addition to shock absorbing device. This is the reason 

why leaf springs are still used widely in a variety of automobiles to carry axial loads, lateral loads and 

brake-torque in the suspension system.  

 

Fig 1.1 Leaf spring 

LEAF SPRING BASIC DESIGNS: 

There are four basic designs of leaf spring that are used in stock car racing.  

The Mono-Leaf Spring:  

The mono-leaf spring is usually characterized by being a low rate, thinner spring that serves to 

locate the rear end fore to aft and laterally. It basically replaces the trailing arms and the Pan hard bar 

used in three- and four-link systems. It offers little neither spring rate to hold the car up nor much stiffness 

to bending to help control axle wrap-up. The design of the car must include additional springs to support 

the car plus a third link or lift bar system for controlling accelerating forces that will try to rotate the rear-

end. 

1.2.2 Multi-Leaf Springs: 

 Multi-leaf springs are just as described, made up of multiple leaves of varying length. These tend 

to be increasing rate springs in bump and decreasing rate in rebound and are useful for supporting the car 

as well as controlling axle wrap-up. 
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Parabolic Leaf Springs:  

Parabolic leaf springs can be a single-leaf or multi-leaf design whereas the leaves are thicker near 

the axle and have a tapered thickness design out to the eyes. These too support the weight of the car 

without the need for extra springs and do a fair job of controlling axle rotation under acceleration and 

braking. They can provide a much smoother ride due to the fact that the leaves don’t develop the friction 

associated with standard multi-leaf designs. 

1.2.4 Composite Leaf Springs: 

Composite leaf springs are a fairly new product in racing that has been further refined recently. 

They’re made of fiberglass instead of steel. The mounting portions are composed of steel that is bolted to 

the fiberglass leaf. These leaves come in various rates and, with the lower rates, may need additional coil 

springs to support the weight of the car. 

WORKING METHODOLOGY: 

The main function of the leaf spring is to sustain the shocks that are acting upon the vehicle so as 

to provide maximum comfort to the driver and keep the other materials in good condition that are being 

transported from one place to another. The steel plates or leaves that are piled together and held by means 

of two U-bolts and a center clip take up the shocks and provide a smooth ride of the vehicle.  

Leaf springs are also known as laminated or carriage springs and is one of the simplest forms of 

springs. Depending on the type of vehicle and load characteristics, the number of leafs made up of spring 

steel with rectangular cross section is used.  

These leafs together forms an arc with a center attached to the axle. The two ends of the springs 

also known as tie holes, are meant to be attached on either end of the body. It is not necessary however; to 

attach both the ends of the leaf springs to the frame as one end of the spring can also be connected to the 

shackle. These leaf springs apart from providing springing action, also provides damping to some extent. 

Although leaf springs were used in most of the early automobiles, one of the modern 

implementation is with the parabolic leaf spring. With this design, numbers of leaves are few, with a 

thickness varying from center to ends with a parabolic curve.  
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This design ensures that an unwanted inter leaf friction is avoided as the only contact points are at the 

ends and at the center. Parabolic leaf springs are comparatively more flexible and also save considerable 

amount of weight compared to ordinary leaf springs. 

TYPES OF LEAF SPRING: 

There were a variety of leaf springs, usually employing the word "elliptical". "Elliptical" or "full 

elliptical" leaf springs referred to two circular arcs linked at their tips. This was joined to the frame at the 

top center of the upper arc; the bottom center was joined to the "live" suspension components, such as a 

solid front axle. Additional suspension components, such as trailing arms, would be needed for this 

design, but not for "semi-elliptical" leaf springs as used in the Hotchkiss drive. That employed the lower 

arc, hence its name. "Quarter-elliptic" springs often had the thickest part of the stack of leaves stuck into 

the rear end of the side pieces of a short ladder frame, with the free end attached to the differential, as in 

the Austin Seven of the 1920s. As an example of non-elliptic leaf springs, the Ford Model T had multiple 

leaf springs over its differential that was curved in the shape of a yoke. As a substitute for dampers (shock 

absorbers), some manufacturers laid non-metallic sheets in between the metal leaves, such as wood. 

1. Elliptic: 

 

 

Fig 1.2 Elliptic 

2. Semi-elliptic 

 

Fig 1.3 Semi-elliptic 
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3. Three quarter-elliptic 

 

Fig 1.4 Three quarter-elliptic 

 

4. Quarter-elliptic 

 

Fig 1.5 Quarter-elliptic 

5. Transverse 

 

 

Fig 1.6 Transverse 

Leaf springs were very common on automobiles, right up to the 1970s in Europe and Japan and 

late 70's in America when the move to front-wheel drive, and more sophisticated suspension designs saw 

automobile manufacturers use coil springs instead. Today leaf springs are still used in heavy commercial 
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vehicles such as vans and trucks, SUVs, and railway carriages. For heavy vehicles, they have the 

advantage of spreading the load more widely over the vehicle's chassis, whereas coil springs transfer it to 

a single point. Unlike coil springs, leaf springs also locate the rear axle, eliminating the need for trailing 

arms and a Pan hard rod, thereby saving cost and weight in a simple live axle rear suspension. 

A more modern implementation is the parabolic leaf spring. This design is characterized by fewer 

leaves whose thickness varies from centre to ends following a parabolic curve. In this design, inter-leaf 

friction is unwanted, and therefore there is only contact between the springs at the ends and at the centre 

where the axle is connected. Spacers prevent contact at other points. Aside from a weight saving, the main 

advantage of parabolic springs is their greater flexibility, which translates into vehicle ride quality that 

approaches that of coil springs. There is a trade-off in the form of reduced load carrying capability, 

however. The characteristic of parabolic springs is better riding comfort and not as "stiff" as conventional 

"multi-leaf springs". It is widely used on buses for better comfort. A further development by the British 

GKN company and by Chevrolet with the Corvette amongst others is the move to composite plastic leaf 

springs. 

Typically when used in automobile suspension the leaf supports an axle and locates/ partially locates the 

axle. This can lead to handling issues (such as 'axle tramp'), as the flexible nature of the spring makes 

precise control of the unstrung mass of the axle difficult. Some suspension designs which use leaf springs 

do not use the leaf to locate the axle and do not have this drawback. The Fiat 128's rear suspension is an 

example 

LITERATURE SURVEY 

1] In the paper, ‘Premature fracture in automobile leaf springs’ by J.J.Fuentes , H.J. Aguilar , J.A. 

Rodr´ıguez , E.J. Herrera , the origin of premature fracture in leaf springs used in Venezuelan buses is 

studied. To this end, common failure analysis procedures, including examining the leaf spring history, 

visual inspection of fractured specimens, characterization of various properties and simulation tests on 

real components, were used. It is concluded that fracture occurred by a mechanism of mechanical fatigue, 

initiated at the region of the central hole, which suffered the highest tensile stress levels. Several factors 

(poor design, low quality material and defected fabrication) have combined to facilitate failure. 

Preventive measures to lengthen the service life of leaf springs are suggested. 

 

2] The paper by C.K. Clarke and G.E. Borowski on ‘Evaluation of a Leaf Spring Failure’ gives the 

determination of the point of failure during an accident sequence of a rear leaf spring in a sport utility 
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vehicle is presented in terms of fracture surface analysis and residual-strength estimates. Marks at the 

scene of the accident pointed to two possibilities for the point of failure:  

marks in the roadway at the start of the accident sequence and a rock strike near the end of the sequence. 

Evidence from rust and chemical contamination on the fracture pointed to the spring having been cracked 

in half prior to the accident.  

Extensive woody fracture and secondary cracking at the mid plane of the spring was evidence for 

segregation and weakness in the spring. Stress estimates for the effect of both the weakness and prior 

cracking on the residual strength of the spring revealed reductions in strength of the spring that could 

produce fracture at the start of the accident sequence.  

 

3] ‘Automobile Compression Composite Elliptic Spring’ is studied by G. Goudah, E. Mahdi, A.R. Abu 

Talib, A.S. Mokhtar and R. Yunus. An automotive suspension system is designed to provide both safety 

and comfort for the occupants. When a vehicle encounters a road surface irregularity, the tire deforms and 

the suspension displaces. The result of such disturbance will cause some energy lost which will be 

dissipated in the tires and the shock absorber while the remainder of the energy is stored in the coil spring. 

In this paper, Finite element models were developed to optimize the material and geometry of the 

composite elliptical spring based on the spring rate, log life and shear stress. The influence of ellipticity 

ratio on performance of woven roving wrapped composite elliptical springs was investigated both 

experimentally and numerically, the study demonstrated that composites elliptical spring can be used for 

light and heavy trucks with substantial weight saving. The results showed that the ellipticity ratio 

significantly influenced the design parameters. Composite elliptic spring with ellipticity ratios of a/b= 2 

displayed the optimum spring model.  

 

4] ‘Analytical and experimental studies on Fatigue Life Prediction of steel and composite Multi-leaf 

Spring for Light Passenger Vehicles Using Life Data Analysis’ is carried by Mouleeswaran Senthil 

Kumar, Sabapathy Vijayarangan. This paper describes static and fatigue analysis of steel leaf spring and 

composite multi leaf spring made up of Glass  fiber reinforced polymer using life data analysis. The 

dimensions of an existing conventional steel leaf spring of a light commercial vehicle are taken and are 

verified by design calculations. Static analysis of 2-D model of conventional leaf spring is also performed 

using ANSYS 7.1 and compared with experimental results. Same dimensions of conventional leaf spring 

are used to fabricate a composite multi leaf spring using E-Glass /Epoxy unidirectional laminates.  

The load carrying capacity, stiffness and weight of composite leaf spring are compared with that 

of steel leaf spring analytically and experimentally. The design constraints are stresses and deflections. 

Finite element analysis with full bump load on 3-D model of composite multi leaf spring is done using 
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ANSYS 7.1 and the analytical results are compared with experimental results. Fatigue life of steel leaf 

spring and composite leaf is also predicted. Compared to steel spring, the composite leaf spring is found 

to have 67.35 % lesser stress, 64.95 % higher stiffness and 126.98 % higher natural frequency than that of 

existing steel leaf spring. A weight reduction of 68.15 % is also achieved by using composite leaf spring. 

It is also concluded that fatigue life of composite is more than that of conventional steel leaf spring. 

 

METHODOLOGY 

THE METHODOLOGY FOLLOWED IN THIS PROJECT IS AS FOLLOWS: 

1. The detailed study of the leaf spring for its loading and operating conditions.  

2. Obtaining 2D drawings and loading conditions from design specifications.  

3. Obtaining boundary conditions required for analysis.  

4. Creating of 3D Pro/E model using Pro/E-Wildfire 5.0 

5. Preparation 3D FEA model using Ansys 14.0 

6. The above FEA model get analyzed in Ansys 14.0  

A comparison between the results obtained based on existing material and the results obtained from 

the ANSYS 14.0.work bench has been carried out. 

DESIGN PARAMETERS FOR LEAF SPRING 

DESIGN SELECTION:  

       The leaf spring behaves like a simply supported beam and the flexural analysis is done considering it 

as a simply supported beam. The simply supported beam is subjected to both bending stress and 

transverse shear stress. Flexural rigidity is an important parameter in the leaf spring design and test out to 

increase from two ends to the center.  

Constant Thickness, Varying Width Design: 

         In this design the thickness is kept constant over the entire length of the leaf spring while the width 

varies from a minimum at the two ends to a maximum at the center.  

Constant Width, Varying Thickness Design:  

       In this design the width is kept constant over the entire length of the leaf spring while the thickness 

varies from a minimum at the two ends to a maximum at the center. 

Constant Cross-Selection Design:  

        In this design both thickness and width are varied throughout the leaf spring such that the cross-

section area remains constant along the length of the leaf spring. Out of the above mentioned design 

concepts. The constant cross-section design method is selected due to the following reasons: Due to its 

capability for mass production and accommodation of continuous reinforcement of fibers. 
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    Since the cross-section area is constant throughout the leaf spring, same quantity of reinforcement fiber 

and resin can be fed continuously during manufacture. Also this is quite suitable for filament winding 

process. 

The constant cross section design is chosen for designing the leaf spring due to its ability for mass 

production and continuous fiber accommodation .The current design aims in replacing a seven leaf steel 

spring with a mono leaf composite leaf spring. The design parameters taken for analysis are: 

Design parameters of steel leaf springs and composite leaf springs: 

• Design parameters of the multi leaf spring used in this work are: 

• Total span length (eye to eye): 1540mm 

• Number of full length leaves: 02 

• Length of full length leaves (L-1 and L-2): 1540 mm each 

• Width of all leaves: 80 mm 

• Thickness of all leaves: 15mm 

• Number of graduated length leaves: 08 

• Length of graduated length leaves; 

• (L-3, L-4, L-5, L-6, L-7 and L-8) are : 1460 mm, 1300 mm, 1100 mm, 900 mm, 750 mm, & 600 

mm respectively. 

 

DESIGN PROCEDURE: 

       The design of a leaf spring is an important procedure for a mechanical design engineer. This 

design includes the following parameters: thick nesses of leaves lengths of leaves camber of leaves and 

the stresses that the leaves undergo. The main stresses being assembly stresses and load stresses, the 

design of leaf radii, leaf cambers and leaf lengths become important. This design requires repetition of the 

same calculation for each leaf and until the desired stresses are obtained, the whole process is repeated 

over and again.The present work is an attempt to develop an interactive package for the computer aided 

design of leaf springs. The program developed is interactive and the user has been given some control 

over a few parameters when the program is in execution mode.  

The user can arrive at a leaf combination to achieve the desired rate and stress distribution. 

Moreover this program also provides for the design of a variable rate leaf spring of the helper type. This 

variable rate leaf spring design helps in designing springs for trucks and buses which operate at both zero 

and very heavy loads. 
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INTRODUCTION TO CAD/CAM 

CAD/CAM is a term which means computer-aided design and computer-aided manufacturing. It 

is the technology concerned with the use of digital computers to perform certain functions in design and 

production. This technology is moving in the direction of greater integration of design and manufacturing, 

two activities which have traditionally been treated as district and separate functions in a production firm. 

Ultimately, CAD/CAM will provide the technology base for the computer-integrated factory of the future. 

Computer – aided design (CAD) can be defined as the use of computer systems to assist in the 

creation, modification, analysis, or optimization of a design. The computer systems consist of the 

hardware and software to perform the specialized design functions required by the particular user firm. 

The CAD hardware typically includes the computer, one or more graphics display terminals, keyboards, 

and other peripheral equipment. The CAD software consists of the computer programs to implement 

computer graphics on the system plus application programs to facilitate the engineering functions of the 

user company. Examples of these application programs include stress-strain analysis of components, 

dynamic response of mechanisms, heat-transfer calculations, and numerical control part programming. 

Computer-aided manufacturing (CAM) can be defined as the use of computer systems to plan, manage, 

and control the operations of manufacturing plant through either direct or indirect computer interface with 

the plant’s production resources. 

 

DESCRIPTION OF THE MATERIAL USED: 

A leaf spring has to be design to meet the stringent design requirements for automobiles. A 

comparative study of three different materials was conducted to choose the best "suited materials. 

55Si2Mn90 was chosen for reference and the rest of three composites will be analyzed. The material 

properties of all materials considered from design considerations. The analysis carried out by using 

ANSYS 11.0. 

 

 The first was steel (55Si2Mn90) which was used for reference purpose.  

 The composite material used 

 E-Glass  fibers 

 Sisal fibers 

 Coir fibers 
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6.1 COMPOSITE MATERIAL: 

6.1.1 GENERAL: 

A composite material is defined as a material composed of two or more constituents combined on 

a macroscopic scale by mechanical and chemical bonds. Typical composite materials are composed of 

inclusions suspended in a matrix. The constituents retain their identities in the composite. Normally the 

components can be physically identified and there is an interface between them. Many composite 

materials offer a combination of strength and modulus that are either comparable to or better than any 

traditional metallic materials. Because of their low specific gravities, the strength weight-ratio and 

modulus weight-ratios of these composite materials are markedly superior to those of metallic materials. 

The primary phase, having a continuous character, is called matrix. Matrix is usually more ductile 

and less hard phase. It holds the dispersed phase and shares a load with it. 

The second phase is embedded in the matrix in a discontinuous form. This secondary phase is 

called dispersed phase. Dispersed phase is usually stronger than the matrix, therefore it is sometimes 

called reinforcing phase. Many of common materials (metal alloys, doped Ceramics and Polymers mixed 

with additives) also have a small amount of dispersed phases in their structures, however they are not 

considered as composite materials since their properties are similar to those of their base constituents 

(physical properties of steel are similar to those of pure iron). 

The reinforcing phase provides the strengthened stiffness. In most cases, the reinforcement is 

harder, stronger, and stiffer than the matrix. The reinforcement is usually a fiber (or) a particulate. 

Particulate composites dimensions are approximately equal in all directions. They may be spherical, 

platelets, or any other regular or irregular geometry. Particulate composites tend to be much weaker and 

less stiff than continuous fiber composites, but they are usually much less expensive. Particulate 

reinforced composites usually contain less reinforcement (up to 40 to 50 volume percent) due to 

processing difficulties and brittleness. 

A fiber has a length that is much greater than its diameter. The length-to-diameter (l/d) ratio is 

known as the aspect ratio and can vary greatly. Continuous fibers have long aspect ratios, while 

discontinuous fibers have short aspect ratios. Continuous-fiber composites normally have a preferred 

orientation, while discontinuous fibers generally have a random orientation. Examples of continuous 

reinforcements include unidirectional, woven cloth and helical winding, while examples of discontinuous 

reinforcements are chopped fibers and random mat. Continuous-fiber composites are often made into 

laminates by stacking single sheets of continuous fibers in different orientations to obtain the desired 

strength and stiffness properties with fiber volumes as high as 60 to 70 percent. Fibers produce high-

strength composites because of their small diameter; they contain far fewer defects (normally surface 
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defects) compared to the material produced in bulk. Typical fibers include Glass , armed, and Kevlar, 

which may be continuous or discontinuous. The type and quantity of the reinforcement is determined final 

properties of the composites. 

Advantages of composite propeller shafts  includes: significant weight reduction, reduced bearing 

& journal wear, symmetric composite assures dynamic balance & increased operating speeds, electrically 

conductive or non-conductive, custom end-fitting configurations, corrosion resistant, reduced noise, 

vibration & harshness (NVH), long fatigue life.  

In the present work an attempt is made to evaluate the suitability of composite material such as 

natural fibers for the purpose of automotive transmission applications. A composite drive shaft for rear 

wheel drive automobile was designed optimally by using GA for natural fibers. The main objective of the 

project is reduced weight in which subjected to the constraints such as torque transmission, torsion 

Buckling strength capabilities and natural bending frequency. 

6.1.2 Applications:  

Commercial and industrial applications of composites are so varied that it is impossible to list 

them all. The major structural application areas are which include aircraft, space, automotive, sporting 

goods, and marine engineering. A potential for weight saving with composites exists in many engineering 

field. The first major structural application of composite is the corvette rear leaf spring in 1981. Other 

structural chassis components, such as drive shafts and road wheels, have been successfully tested in the 

laboratories and are currently being developed for future cars and vans. The metal matrix composites 

containing either continuous or discontinuous fiber reinforcements, the latter being in the form of 

whiskers that are approximately 0.1-0.5 μm in diameter and have a length to diameter ratio up to 200. 

Particulate-reinforced metal matrix composites containing either particles or platelet that ranges in size 

from 0.5 to 100 μm. Dispersion-strengthened metal matrix composites containing particles that are less 

than 0.1 μm in diameter. And metal matrix composites are such as directionally solidified eutectic alloys. 

 

6.1.3 Benefits:  

i. Weight reduction, 

ii. High strength, 

iii. Corrosiveness, 

iv. Low specific gravity. 

 

6.2 ADVANTAGE OF COMPOSITE MATERIAL: 

1. High strength to weight ratio. 

2. High stiffness to weight ratio. 
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3. High impact resistance. 

4. Better fatigue resistance. 

5. Improved corrosion resistance. 

6. Good thermal conductivity. 

 

 
EXISTING MATERIALPROPERTIES OF 55Si2Mn90: 

Many industries manufacture steel leaf springs by 55Si2Mn90 material. These materials are 

widely used for production of parabolic leaf springs and conventional multi leaf spring. Leaf spring 

absorbs the vertical vibrations, shocks and bumps loads (induced due to road irregularities) by means of 

spring deflection, so that the potential energy stored in the leaf spring and then relieved slowly. Ability to 

store and absorb more amount of strain energy insures the comfortable suspension system. 

 

DESIGN OF LEAF SPRING 

PRO-E MODELING 

 

Fig 8.1 Leaf modeling in pro-e 
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Fig 8.2 Bracket for leaf spring 

 

Fig 8.3 Bolt for leaf spring 

 

 

Fig 8.4 Nut for leaf spring 

 

 

Fig 8.5 Bush for leaf spring Eye 
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Fig 8.6 Drawing of leaf spring 

 

ANSYS RESULTS 

EXISTING MATERIAL 

STEEL: 

Imported model of steel leaf spring: 

 

Fig 9.1 Ansys imported model 
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Meshed element of steel leaf spring: 

 

Fig 9.2 Meshed element of Steel 

 

 

 

Boundary condition of steel leaf spring: 

 

Fig 9.3 Boundary conditions in ansys 

 

 

 

 

International Journal of Scientific Research and Review

Volume 7, Issue 4, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/530



Deformation of steel leaf spring: 

 

Fig 9.4 Deformation of Steel 

Shear Stress: 

 

Fig 9.5 Shear Stress of Steel 
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SISAL 40%, COIR 40%, GLASS FIBER 20%: 

Imported model of SISAL 40%, COIR 40%, GLASS FIBER 20%: 

 

Fig 9.6 Imported model of GLASS FIBER 

 

Meshed element of SISAL 40%, COIR 40%, GLASS FIBER 20%: 

 

Fig 9.7 Meshed element of SISAL 40%, COIR 40%, GLASS FIBER 20%: 
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Boundary conditions in ansys 

 

Fig 9.8 Boundary condition in GLASS FIBER 

 

Deformation in SISAL 40%, COIR 40%, GLASS FIBER 20%:: 

 

Fig 9.9 Deformation of SISAL 40%, COIR 40%, GLASS FIBER 20%: 
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Shear Stress in SISAL 40%, COIR 40%, GLASS FIBER 20%:: 

 

Fig 9.10 Shear Stress of SISAL 40%, COIR 40%, GLASS FIBER 20%: 

 

CONCLUSION 

Displacement, shear stress values of two different materials are plotted in below table. the 

displacement taken place in leaf spring is due to applied load is small than other materials as the Ansys 

result shows... the shear stress value of the Glass fiber is slightly less than steel. So the Glass fiber has 

more strength compare than steel. 
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