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Abstract— Substituting composite structures for 

conventional metallic structures has many advantages 

because of higher specific stiffness and higher specific 

strength of composite materials. In this work, a Mild Steel 

drive shaft was developed with a new manufacturing method, 

in which a Glass fiber epoxy composite layer was applied on 

the outer surface of a Mild Steel rod. This results in the 

improvement in the rod’s strength as well as reduction in its 

weight thus making the rod vibration less. For applying the 

composite material on the outer surface of the Mild Steel Rod. 

First of all we prepared a part drawing of rod. We marked up 

the dimensions on the MS [mild steel] rod as per our 

requirements. Job was hold in chuck of engine lathe to start 

machining on it. 1 mm material was removed from rod by 

using turning operation. Layer of the composite material was 

applied on the drive shaft [MS rod]. Layer of epoxy was 

applied on it to properly add the glass fiber layer. For testing 

purpose the first rod is used without applying any composite 

material. Then on second rod 2 layers of composite material 

were applied. On third rod 4 layers of composite material 

were applied. On fourth rod 6 layers of composite material 

were applied. This composite drive shaft is to be placed in sun 

light to let it dry. After the material on the shaft dried. The 

composite drive shaft is ready for torsion test. 
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I. INTRODUCTION 

An automotive drive shaft transmits power from the engine 

to the differential gear of a rear wheel drive vehicle. The 

torque capability of the drive shaft for passenger cars should 

be larger and the fundamental bending should be higher to 

avoid whirling vibration. Since the fundamental bending of 

drive shafts made of steel or mild steel is normally high. The 

steel drive shaft is usually manufactured to increase the 

fundamental bending because the bending of a shaft is 

inversely proportional to the square of beam length and 

proportional to the square root of specific modulus. The mild 

steel drive shaft consists of three universal joints, a center 

supporting bearing and a bracket, which increases the total 

weight of an automotive vehicle and decreases fuel 

efficiency. Since glass fiber epoxy composite materials have 

more than four times specific stiffness of mild steel materials, 

it is possible to manufacture composite drive shafts without 

whirling vibration. 

The composite drive shaft has many benefits such as 

reduced weight and less noise and vibration. However, 

because of the high material cost of glass fiber epoxy 

composite materials, in which the mild steel has a role to 

transmit the required torque, while the glass fiber epoxy 

composite increases the bending. However, the drive shaft 

requires reliable joining of the shaft to steel or mild steel rod 

of a universal joint, which is often the most difficult task. 

Therefore, an automotive composite drive shaft was 

developed with a in which the glass fiber epoxy composite 

layer was stacked on the outer surface of the mild steel rod, 

which eliminates the possibility of the damage of the 

composite layer as well as the moisture absorption        The 

optimal stacking sequence of the composite layers was 

determined considering and the failure index of interface 

between the mild steel rod and the composite layer. for 

fastening the mild steel/ composite shaft and steel rods was 

employed to improve reliability and to reduce manufacturing 

cost, Optimal protrusion shape for the outer surface of the 

steel   rod was designed to increase the torque capability of 

the mild steel from the torque capability of the mild steel was 

compared with the experimental result. Finally, the 

automotive mild steel/composite drive shaft was 

manufactured and its static torque transmission capability and 

fundamental vibration frequency were measured. 

Nowadays, composite materials are used in large 

volume in various engineering structures including 

spacecrafts, airplanes, automobiles, boats, sports' 

equipments, bridges and buildings. Widespread use of 

composite materials in industry is due to the good 

characteristics of its strength to density and hardness to 

density. The possibility of increase in these characteristics 

using the latest technology and various manufacturing 

methods has raised application range of these materials. 

Application of composite materials was generally begun only 

at aerospace industry in 1970s, but nowadays after only three 

decades, it is developed in most industries. Meanwhile, the 

automotive industry considered as a mother one in each 

country, has benefited from abilities and characteristics of 

these advanced materials. Along with progress in technology, 

metallic automotive parts are replaced by composite ones. 

One of them is drive shaft (propeller shaft), which numerous 

researches have been done on it in recent decades. 

A. Composite Material 

The stacking sequence of the glass fiber epoxy composites 

was determined considering the thermal residual stress and 

the failure index of the composite layer under the applied 

torque. In order to determine the optimum stacking sequence 

of the   rod glass fiber epoxy composites 

II. LITERATURE REVIEW 

1) Hak Sung Kim, Dai Gil Lee [2] 

In that work, a one-piece hybrid drive shaft composed of 

aluminum and carbon/epoxy composite was designed for a 

rear wheel drive automobile. The aluminum yoke was joined 

to the hybrid shaft by the press fit joining method using a steel 

ring which has many small teeth to increase reliability and to 

reduce manufacturing cost. To obtain high strength of the 

press fit joint, an optimal design method for the teeth was 

devised with respect to number and shape of the steel teeth. 

The developed optimal design method predicted well the 
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static torque capability and failure mode of the press fit joint. 

Then, the prototype one-piece automotive hybrid 

aluminum/composite drive shaft was manufactured and 

tested. The one-piece automotive hybrid 

aluminum/composite drive shaft allowed 50% mass reduction 

compared with the conventional two-piece steel drive shaft. 

2) Thimmegowda RANGASWAMY, Sabapathy 

VIJAYARANGAN [3] – 

In that work an attempt had been made for design 

optimization of composite drive shafts for power 

transmission applications. The one-piece composite drive 

shaft was designed to replace conventional steel drive shaft 

of an automobile using E-glass / epoxy and high modulus 

(HM) carbon/epoxy composites. A formulation and solution 

technique using genetic algorithms (GAs) for design 

optimization of composite drive shafts was presented here. 

The purpose of using GA was to minimize the weight of shaft 

that was subjected to the constraints such as torque 

transmission, torsional buckling capacities and fundamental 

lateral natural frequency. The weight savings of the E-glass / 

epoxy and high modulus carbon/epoxy shaft were 48.36 % 

and 86.90 % of the steel shaft respectively. 

3) M.A.K. Chowdhuri *1, R.A. Hossain [7] – 

Automotive drive Shaft is a very important component of 

vehicle. The present paper focuses on the design of such an 

automotive drive shaft by composite materials. Now a days 

two pieces steel shaft are used as drive shaft. However, the 

main advantages of the present design are; only one piece of 

composite drive shaft is possible that fulfill all the 

requirements of drive shaft. Two different designs are 

proposed, one is purely from Graphite/Epoxy lamina and 

other was using Aluminum with Graphite/Epoxy. The basic 

requirements considered here are torsional strength, torsional 

buckling and bending natural frequency. An optimum design 

of the draft shaft is done, which is cheapest and lightest but 

meets all of the above load requirements. Progressive failure 

analysis of the selected design was also done. Manufacture 

one piece of composite drive shaft to eliminate all of the 

assembly connecting two piece steel drive shaft. Also, 

composite materials typically had a lower modulus of 

elasticity. As a result, when torque peaks occur in the 

driveline, the driveshaft can act as a shock absorber and 

decrease stress on part of the drive train extending life. Many 

researchers had been investigated about hybrid drive shafts 

and joining methods of the hybrid shafts to the yokes of 

universal joints. But this study provides the analysis of the 

design in many aspects. 

4) Vikash, Vipin Yadav, Vipin Badgaiyan [8]  – 

In current market, drive shaft is the most important 

component to any power transmission application; 

automotive driveshaft is one of this. A drive shaft, also known 

as a propeller shaft or Cardan shaft, it is a mechanical part 

that transmits the torque generated by a vehicle's engine into 

usable motive force to propel the vehicle. Physically, it is 

tubular in design, with an outside and inside diameter, which 

spins at a frequency governed by engine output. Drive shaft 

must operate in high and low power transmission of the 

fluctuating load. Due this fluctuating load it becomes fail and 

tends to stop power transmission. Thus it is important to make 

and design this shaft as per load requirement to avoid failure. 

Nowadays two pieces steel shaft are mostly used as a drive 

shaft. The two-piece steel drive shaft consists of three 

universal joints, a center supporting bearing and a bracket, 

which increases the total weight of an automotive vehicle and 

decreases fuel efficiency. However, in this paper an attempt 

is made to evaluate the suitability of composite material for 

the purpose of automotive drive shaft application. A Static 

and Dynamic analysis, composite shaft is analyzed using 

Finite Element Analysis Software for composites with the 

objective of minimizing the weight of the shaft, which is 

subjected to the constraints such as torque transmission, 

critical buckling torque capacity and also we are modifying 

the geometric shape to improve efficiency. 

III. OBJECTIVE 

 To develop a portfolio of novel composites and products 

for cushion packaging, 

 Thermal/acoustic insulation and structural applications. 

 To develop and scale-up lab-proven technologies for 

industrial production of WBF 

 Composites and to promote their application in 

packaging and construction sectors. 

 To understand the processing, structure/property 

relationships, design. 

 requirements, eco-profile, contribution to sustainability 

and supply chain issues 

IV. ADVANTAGES 

 High strength to weight ratio 

 High stiffness to weight ratio 

 High impact resistance 

 Better fatigue resistance 

 Improved corrosion resistance 

 Good thermal conductivity 

 Low coefficient of thermal expansion. As a result, 

composite structures may exhibit a better dimensional 

stability over a wide temperature range. 

 High damping capacity. 

V. LIMITATIONS 

 Mechanical characterization of a composite structure is 

more complex than that of metallic structure 

 The design of fiber reinforced structure is difficult 

compared to a metallic structure, mainly due to the 

difference in properties in directions 

 The fabrication cost of composites is high 

 Rework and repairing are difficult 

 They do not have a high combination of strength and 

fracture toughness as compared to metals 

 They do not necessarily give higher performance in all 

properties used for material Selection 

VI. APPLICATIONS  

A. Automotive 

Drive shafts, clutch plates, engine blocks, push rods, frames, 

Valve guides, automotive racing brakes, filament–wound fuel 

tanks, fiber Glass/Epoxy leaf springs for heavy trucks and 
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trailers, rocker arm covers, suspension arms and bearings for 

steering system, bumpers, body panels and doors 

B. Aircraft 

Drive shafts, rudders, elevators, bearings, landing gear doors, 

panels and floorings of airplanes etc. 

C. Space 

Payload bay doors, remote manipulator arm, high gain 

antenna, antenna ribs and struts etc. 

D. Marine 

Propeller vanes, fans & blowers, gear cases, valves 

&strainers, condenser shells. 

E. Chemical Industries 

Composite vessels for liquid natural gas for alternative fuel 

vehicle, racked bottles for fire service, mountain climbing, 

underground storage tanks, ducts and stacks etc. 

F. Electrical & Electronics 

Structures for overhead transmission lines for railways, 

Power line insulators, Lighting poles, Fiber optics tensile 

members etc. 

 
Fig. 1: 

 
Fig. 2: 

VII. METHODOLOGY 

 
Fig. 1: 

VIII. CONCLUSION 

Its design procedure is studied and along with some important 

parameter are obtained .The composite drive shaft made up 

of high modulus glass fiber/ epoxy multilayered composites 

has been designed .The replacement of composite materials 

has resulted in considerable amount of weight reduction 

.When compared to conventional steel shaft. Also, the results 

reveal that the orientation of fibers has great influence on the 

dynamic characteristics of the composite shafts. 

In this work, a drive shaft composed of mild steel 

and carbon/epoxy composite was designed for a rear wheel 

drive automobile. The mild steel rod was joined to the Shaft 

by the using a glass fiber to increase reliability and to reduce 

manufacturing cost. To obtain high strength, an optimal 

design method for the shaft was devised with respect to 

number and shape of the mild steel shaft. The developed 

optimal design method predicted well the torque capability 

and failure. Then, the prototype composite drive shaft was 

manufactured and tested. 
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