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Abstract: Almost all automobiles have transmission shafts. The propeller shaft have
reduction of the drive shaft can have a certain role in general weight reduction of the vehicle and is a highly desirable goa
Exploring composite materials in order to obtain reduction of weight without significant de
reliability. To start the vehicle the most of the power consumed in driving transmission system, if we able to reduce the 
weight of the propeller shaft that surplus available power can be used to propel the vehicle.
Keywords: 
 

The drive shaft (also called propeller shaft) is a component of the drive train in a vehicle, with the purpose of delivering 
torque from the transmission to the differential, which then transmits this torqu
vehicle. The drive shaft is primarily used to transfer torque between components that are separated by a distance, since 
different components must be in different locations in the vehicle. A front
drive shaft connecting the rear axle to the transmission since these parts are on opposite sides of the car. Drive shafts are
used differently in different vehicles, varying greatly in cars with distinct configurations for front
drive, and the previously mentioned front
locomotives, and marine vessels. Propeller Shaft is the shaft that transmits power from the gearbox to the differ
gear in a motor vehicle from the engine to the propeller in a boat or flying machine.
supported at the mid
power from the l
automotive vehicles, the engine is located at the front and the rear wheels of the vehicle are being driven. This 
arrangement stipulates a longer propeller sha
to make up the length.

Composites have high specific modulus, strength and less weight. The fundamental natural frequency of carbon fiber
shaft can be twice as that of the steel or aluminium, because the carbon fiber composite material has more than 4 times 
the specific stiffness, which makes it possible to manufacture the drive shaft of passenger cars in one piece. A one piece 
composite shaft can be manufactured so as to satisfy the vibration requirements. This eliminates all the assembly, 
connecting the two piece steel shaft and thus minimizes the overall weight, vibrations and cost. Due to weight reduction 
fuel consumption will be r
They have good corrosion resistance, greater torque capacity, longer fatigue life than steel and aluminium. 

 

The conventional steel drive shaft less
the weight. So, the weight of the vehicle is also increased. The vibration is produced in the propeller shaft in driving mode 
it leads to the loss the torque transfer cap
material is able to absorb the vibration.
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Almost all automobiles have transmission shafts. The propeller shaft have
reduction of the drive shaft can have a certain role in general weight reduction of the vehicle and is a highly desirable goa
Exploring composite materials in order to obtain reduction of weight without significant de
reliability. To start the vehicle the most of the power consumed in driving transmission system, if we able to reduce the 
weight of the propeller shaft that surplus available power can be used to propel the vehicle.

: Propeller shaft, Drive shaft

The drive shaft (also called propeller shaft) is a component of the drive train in a vehicle, with the purpose of delivering 
torque from the transmission to the differential, which then transmits this torqu
vehicle. The drive shaft is primarily used to transfer torque between components that are separated by a distance, since 
different components must be in different locations in the vehicle. A front
drive shaft connecting the rear axle to the transmission since these parts are on opposite sides of the car. Drive shafts are
used differently in different vehicles, varying greatly in cars with distinct configurations for front
drive, and the previously mentioned front
locomotives, and marine vessels. Propeller Shaft is the shaft that transmits power from the gearbox to the differ
gear in a motor vehicle from the engine to the propeller in a boat or flying machine.
supported at the mid-point by an elastic mounted bearing. Short drive shafts are incorporated for the transmission of 
power from the last drive assembly to the road wheels in both front and rear wheel drive layouts. In most of the 
automotive vehicles, the engine is located at the front and the rear wheels of the vehicle are being driven. This 
arrangement stipulates a longer propeller sha
to make up the length. 

Composites have high specific modulus, strength and less weight. The fundamental natural frequency of carbon fiber
shaft can be twice as that of the steel or aluminium, because the carbon fiber composite material has more than 4 times 
the specific stiffness, which makes it possible to manufacture the drive shaft of passenger cars in one piece. A one piece 

ite shaft can be manufactured so as to satisfy the vibration requirements. This eliminates all the assembly, 
connecting the two piece steel shaft and thus minimizes the overall weight, vibrations and cost. Due to weight reduction 
fuel consumption will be r
They have good corrosion resistance, greater torque capacity, longer fatigue life than steel and aluminium. 

The conventional steel drive shaft less
So, the weight of the vehicle is also increased. The vibration is produced in the propeller shaft in driving mode 

it leads to the loss the torque transfer cap
material is able to absorb the vibration.

International Journal of Innovative Research in Advanced Engineering                     
Volume 10, Issue 07, July 2023

__________________________________________________________________________________________________
23, AM Publications, India 

Design and Analysis of Propeller Shaft for 

Assistant Professors, Dept of 
Sengunthar Engineering College (Autonomous)

Kosavampalayam,  

UG St
Sengunthar Engineering College (Autonomous)

Kosavampalayam,  

Manuscript Reference No: IJIRAE/RS/Vol.10/Issue07/JLAE1009
Research Article | Open Access | Double
Received: 20, March 2023 Revised: 12, April 2023| Accepted: 26, April 2023 Published On
https://www.ijirae.com/volumes/Vol10/iss

Gokula,Sudalaimani,Revathi
IJIRAE:: International Journal of Innovative Research in Advanced Engineering

https://doi.org/10.26562/ijirae.2023.v1
Rameshkumar@Design 

Chief: Dr.A.Arul Lawrence Selvakumar, AM Publications, India
Copyright: ©2023 This is an open access article distributed under the terms of the Creative Commons Attribution 
License; Which Permits unrestricted
and source are credited 

Almost all automobiles have transmission shafts. The propeller shaft have
reduction of the drive shaft can have a certain role in general weight reduction of the vehicle and is a highly desirable goa
Exploring composite materials in order to obtain reduction of weight without significant de
reliability. To start the vehicle the most of the power consumed in driving transmission system, if we able to reduce the 
weight of the propeller shaft that surplus available power can be used to propel the vehicle.

Propeller shaft, Drive shaft

The drive shaft (also called propeller shaft) is a component of the drive train in a vehicle, with the purpose of delivering 
torque from the transmission to the differential, which then transmits this torqu
vehicle. The drive shaft is primarily used to transfer torque between components that are separated by a distance, since 
different components must be in different locations in the vehicle. A front
drive shaft connecting the rear axle to the transmission since these parts are on opposite sides of the car. Drive shafts are
used differently in different vehicles, varying greatly in cars with distinct configurations for front
drive, and the previously mentioned front
locomotives, and marine vessels. Propeller Shaft is the shaft that transmits power from the gearbox to the differ
gear in a motor vehicle from the engine to the propeller in a boat or flying machine.

point by an elastic mounted bearing. Short drive shafts are incorporated for the transmission of 
ast drive assembly to the road wheels in both front and rear wheel drive layouts. In most of the 

automotive vehicles, the engine is located at the front and the rear wheels of the vehicle are being driven. This 
arrangement stipulates a longer propeller sha

Composites have high specific modulus, strength and less weight. The fundamental natural frequency of carbon fiber
shaft can be twice as that of the steel or aluminium, because the carbon fiber composite material has more than 4 times 
the specific stiffness, which makes it possible to manufacture the drive shaft of passenger cars in one piece. A one piece 

ite shaft can be manufactured so as to satisfy the vibration requirements. This eliminates all the assembly, 
connecting the two piece steel shaft and thus minimizes the overall weight, vibrations and cost. Due to weight reduction 
fuel consumption will be reduced. They have high damping capacity and hence they produce less vibrations and noise. 
They have good corrosion resistance, greater torque capacity, longer fatigue life than steel and aluminium. 

The conventional steel drive shaft less 
So, the weight of the vehicle is also increased. The vibration is produced in the propeller shaft in driving mode 

it leads to the loss the torque transfer cap
material is able to absorb the vibration.
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Almost all automobiles have transmission shafts. The propeller shaft have
reduction of the drive shaft can have a certain role in general weight reduction of the vehicle and is a highly desirable goa
Exploring composite materials in order to obtain reduction of weight without significant de
reliability. To start the vehicle the most of the power consumed in driving transmission system, if we able to reduce the 
weight of the propeller shaft that surplus available power can be used to propel the vehicle.

Propeller shaft, Drive shaft 

I. 
The drive shaft (also called propeller shaft) is a component of the drive train in a vehicle, with the purpose of delivering 
torque from the transmission to the differential, which then transmits this torqu
vehicle. The drive shaft is primarily used to transfer torque between components that are separated by a distance, since 
different components must be in different locations in the vehicle. A front
drive shaft connecting the rear axle to the transmission since these parts are on opposite sides of the car. Drive shafts are
used differently in different vehicles, varying greatly in cars with distinct configurations for front
drive, and the previously mentioned front-engine rear
locomotives, and marine vessels. Propeller Shaft is the shaft that transmits power from the gearbox to the differ
gear in a motor vehicle from the engine to the propeller in a boat or flying machine.

point by an elastic mounted bearing. Short drive shafts are incorporated for the transmission of 
ast drive assembly to the road wheels in both front and rear wheel drive layouts. In most of the 

automotive vehicles, the engine is located at the front and the rear wheels of the vehicle are being driven. This 
arrangement stipulates a longer propeller shaft to be used. In some arrangements two or three propeller shafts are used 

II. LITERATURE REVIEW
Composites have high specific modulus, strength and less weight. The fundamental natural frequency of carbon fiber
shaft can be twice as that of the steel or aluminium, because the carbon fiber composite material has more than 4 times 
the specific stiffness, which makes it possible to manufacture the drive shaft of passenger cars in one piece. A one piece 

ite shaft can be manufactured so as to satisfy the vibration requirements. This eliminates all the assembly, 
connecting the two piece steel shaft and thus minimizes the overall weight, vibrations and cost. Due to weight reduction 

educed. They have high damping capacity and hence they produce less vibrations and noise. 
They have good corrosion resistance, greater torque capacity, longer fatigue life than steel and aluminium. 

III. PROBLEM STATEMENT
 strength. The strength of drive shaft increases to directly proportional to increase 

So, the weight of the vehicle is also increased. The vibration is produced in the propeller shaft in driving mode 
it leads to the loss the torque transfer capacity. Damping capacity of steel shaft is less. Damping capacity is defined as the 
material is able to absorb the vibration. 
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Almost all automobiles have transmission shafts. The propeller shaft have
reduction of the drive shaft can have a certain role in general weight reduction of the vehicle and is a highly desirable goa
Exploring composite materials in order to obtain reduction of weight without significant de
reliability. To start the vehicle the most of the power consumed in driving transmission system, if we able to reduce the 
weight of the propeller shaft that surplus available power can be used to propel the vehicle.

 INTRODUCTION
The drive shaft (also called propeller shaft) is a component of the drive train in a vehicle, with the purpose of delivering 
torque from the transmission to the differential, which then transmits this torqu
vehicle. The drive shaft is primarily used to transfer torque between components that are separated by a distance, since 
different components must be in different locations in the vehicle. A front
drive shaft connecting the rear axle to the transmission since these parts are on opposite sides of the car. Drive shafts are
used differently in different vehicles, varying greatly in cars with distinct configurations for front

engine rear-wheel drive. Other vehicles also use drive shafts, like motorcycles, 
locomotives, and marine vessels. Propeller Shaft is the shaft that transmits power from the gearbox to the differ
gear in a motor vehicle from the engine to the propeller in a boat or flying machine.

point by an elastic mounted bearing. Short drive shafts are incorporated for the transmission of 
ast drive assembly to the road wheels in both front and rear wheel drive layouts. In most of the 

automotive vehicles, the engine is located at the front and the rear wheels of the vehicle are being driven. This 
ft to be used. In some arrangements two or three propeller shafts are used 

LITERATURE REVIEW
Composites have high specific modulus, strength and less weight. The fundamental natural frequency of carbon fiber
shaft can be twice as that of the steel or aluminium, because the carbon fiber composite material has more than 4 times 
the specific stiffness, which makes it possible to manufacture the drive shaft of passenger cars in one piece. A one piece 

ite shaft can be manufactured so as to satisfy the vibration requirements. This eliminates all the assembly, 
connecting the two piece steel shaft and thus minimizes the overall weight, vibrations and cost. Due to weight reduction 

educed. They have high damping capacity and hence they produce less vibrations and noise. 
They have good corrosion resistance, greater torque capacity, longer fatigue life than steel and aluminium. 

PROBLEM STATEMENT
strength. The strength of drive shaft increases to directly proportional to increase 

So, the weight of the vehicle is also increased. The vibration is produced in the propeller shaft in driving mode 
Damping capacity of steel shaft is less. Damping capacity is defined as the 
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Almost all automobiles have transmission shafts. The propeller shaft have
reduction of the drive shaft can have a certain role in general weight reduction of the vehicle and is a highly desirable goa
Exploring composite materials in order to obtain reduction of weight without significant de
reliability. To start the vehicle the most of the power consumed in driving transmission system, if we able to reduce the 
weight of the propeller shaft that surplus available power can be used to propel the vehicle.

INTRODUCTION 
The drive shaft (also called propeller shaft) is a component of the drive train in a vehicle, with the purpose of delivering 
torque from the transmission to the differential, which then transmits this torqu
vehicle. The drive shaft is primarily used to transfer torque between components that are separated by a distance, since 
different components must be in different locations in the vehicle. A front-engine rear
drive shaft connecting the rear axle to the transmission since these parts are on opposite sides of the car. Drive shafts are
used differently in different vehicles, varying greatly in cars with distinct configurations for front

wheel drive. Other vehicles also use drive shafts, like motorcycles, 
locomotives, and marine vessels. Propeller Shaft is the shaft that transmits power from the gearbox to the differ
gear in a motor vehicle from the engine to the propeller in a boat or flying machine.

point by an elastic mounted bearing. Short drive shafts are incorporated for the transmission of 
ast drive assembly to the road wheels in both front and rear wheel drive layouts. In most of the 

automotive vehicles, the engine is located at the front and the rear wheels of the vehicle are being driven. This 
ft to be used. In some arrangements two or three propeller shafts are used 

LITERATURE REVIEW 
Composites have high specific modulus, strength and less weight. The fundamental natural frequency of carbon fiber
shaft can be twice as that of the steel or aluminium, because the carbon fiber composite material has more than 4 times 
the specific stiffness, which makes it possible to manufacture the drive shaft of passenger cars in one piece. A one piece 

ite shaft can be manufactured so as to satisfy the vibration requirements. This eliminates all the assembly, 
connecting the two piece steel shaft and thus minimizes the overall weight, vibrations and cost. Due to weight reduction 

educed. They have high damping capacity and hence they produce less vibrations and noise. 
They have good corrosion resistance, greater torque capacity, longer fatigue life than steel and aluminium. 

PROBLEM STATEMENT 
strength. The strength of drive shaft increases to directly proportional to increase 

So, the weight of the vehicle is also increased. The vibration is produced in the propeller shaft in driving mode 
Damping capacity of steel shaft is less. Damping capacity is defined as the 
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Almost all automobiles have transmission shafts. The propeller shaft have some loss due to weight. The weight 
reduction of the drive shaft can have a certain role in general weight reduction of the vehicle and is a highly desirable goa
Exploring composite materials in order to obtain reduction of weight without significant de
reliability. To start the vehicle the most of the power consumed in driving transmission system, if we able to reduce the 
weight of the propeller shaft that surplus available power can be used to propel the vehicle. 

The drive shaft (also called propeller shaft) is a component of the drive train in a vehicle, with the purpose of delivering 
torque from the transmission to the differential, which then transmits this torque to the wheels in order to move the 
vehicle. The drive shaft is primarily used to transfer torque between components that are separated by a distance, since 

engine rear-wheel driv
drive shaft connecting the rear axle to the transmission since these parts are on opposite sides of the car. Drive shafts are
used differently in different vehicles, varying greatly in cars with distinct configurations for front

wheel drive. Other vehicles also use drive shafts, like motorcycles, 
locomotives, and marine vessels. Propeller Shaft is the shaft that transmits power from the gearbox to the differ
gear in a motor vehicle from the engine to the propeller in a boat or flying machine. The two

point by an elastic mounted bearing. Short drive shafts are incorporated for the transmission of 
ast drive assembly to the road wheels in both front and rear wheel drive layouts. In most of the 

automotive vehicles, the engine is located at the front and the rear wheels of the vehicle are being driven. This 
ft to be used. In some arrangements two or three propeller shafts are used 

Composites have high specific modulus, strength and less weight. The fundamental natural frequency of carbon fiber
shaft can be twice as that of the steel or aluminium, because the carbon fiber composite material has more than 4 times 
the specific stiffness, which makes it possible to manufacture the drive shaft of passenger cars in one piece. A one piece 

ite shaft can be manufactured so as to satisfy the vibration requirements. This eliminates all the assembly, 
connecting the two piece steel shaft and thus minimizes the overall weight, vibrations and cost. Due to weight reduction 

educed. They have high damping capacity and hence they produce less vibrations and noise. 
They have good corrosion resistance, greater torque capacity, longer fatigue life than steel and aluminium. 

 
strength. The strength of drive shaft increases to directly proportional to increase 

So, the weight of the vehicle is also increased. The vibration is produced in the propeller shaft in driving mode 
Damping capacity of steel shaft is less. Damping capacity is defined as the 
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some loss due to weight. The weight 
reduction of the drive shaft can have a certain role in general weight reduction of the vehicle and is a highly desirable goa
Exploring composite materials in order to obtain reduction of weight without significant decrease in vehicle quality and 
reliability. To start the vehicle the most of the power consumed in driving transmission system, if we able to reduce the 

 

The drive shaft (also called propeller shaft) is a component of the drive train in a vehicle, with the purpose of delivering 
e to the wheels in order to move the 

vehicle. The drive shaft is primarily used to transfer torque between components that are separated by a distance, since 
wheel drive car must have a long 

drive shaft connecting the rear axle to the transmission since these parts are on opposite sides of the car. Drive shafts are
used differently in different vehicles, varying greatly in cars with distinct configurations for front-wheel drive, four

wheel drive. Other vehicles also use drive shafts, like motorcycles, 
locomotives, and marine vessels. Propeller Shaft is the shaft that transmits power from the gearbox to the differ

The two-piece arrangement is 
point by an elastic mounted bearing. Short drive shafts are incorporated for the transmission of 

ast drive assembly to the road wheels in both front and rear wheel drive layouts. In most of the 
automotive vehicles, the engine is located at the front and the rear wheels of the vehicle are being driven. This 

ft to be used. In some arrangements two or three propeller shafts are used 

Composites have high specific modulus, strength and less weight. The fundamental natural frequency of carbon fiber
shaft can be twice as that of the steel or aluminium, because the carbon fiber composite material has more than 4 times 
the specific stiffness, which makes it possible to manufacture the drive shaft of passenger cars in one piece. A one piece 

ite shaft can be manufactured so as to satisfy the vibration requirements. This eliminates all the assembly, 
connecting the two piece steel shaft and thus minimizes the overall weight, vibrations and cost. Due to weight reduction 

educed. They have high damping capacity and hence they produce less vibrations and noise. 
They have good corrosion resistance, greater torque capacity, longer fatigue life than steel and aluminium. 

strength. The strength of drive shaft increases to directly proportional to increase 
So, the weight of the vehicle is also increased. The vibration is produced in the propeller shaft in driving mode 

Damping capacity of steel shaft is less. Damping capacity is defined as the 
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some loss due to weight. The weight 
reduction of the drive shaft can have a certain role in general weight reduction of the vehicle and is a highly desirable goa

crease in vehicle quality and 
reliability. To start the vehicle the most of the power consumed in driving transmission system, if we able to reduce the 

The drive shaft (also called propeller shaft) is a component of the drive train in a vehicle, with the purpose of delivering 
e to the wheels in order to move the 

vehicle. The drive shaft is primarily used to transfer torque between components that are separated by a distance, since 
e car must have a long 

drive shaft connecting the rear axle to the transmission since these parts are on opposite sides of the car. Drive shafts are
l drive, four-wheel 

wheel drive. Other vehicles also use drive shafts, like motorcycles, 
locomotives, and marine vessels. Propeller Shaft is the shaft that transmits power from the gearbox to the differential 

piece arrangement is 
point by an elastic mounted bearing. Short drive shafts are incorporated for the transmission of 

ast drive assembly to the road wheels in both front and rear wheel drive layouts. In most of the 
automotive vehicles, the engine is located at the front and the rear wheels of the vehicle are being driven. This 

ft to be used. In some arrangements two or three propeller shafts are used 

Composites have high specific modulus, strength and less weight. The fundamental natural frequency of carbon fiber drive 
shaft can be twice as that of the steel or aluminium, because the carbon fiber composite material has more than 4 times 
the specific stiffness, which makes it possible to manufacture the drive shaft of passenger cars in one piece. A one piece 

ite shaft can be manufactured so as to satisfy the vibration requirements. This eliminates all the assembly, 
connecting the two piece steel shaft and thus minimizes the overall weight, vibrations and cost. Due to weight reduction 

educed. They have high damping capacity and hence they produce less vibrations and noise. 
They have good corrosion resistance, greater torque capacity, longer fatigue life than steel and aluminium.  

strength. The strength of drive shaft increases to directly proportional to increase 
So, the weight of the vehicle is also increased. The vibration is produced in the propeller shaft in driving mode 

Damping capacity of steel shaft is less. Damping capacity is defined as the 
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some loss due to weight. The weight 
reduction of the drive shaft can have a certain role in general weight reduction of the vehicle and is a highly desirable goal. 

crease in vehicle quality and 
reliability. To start the vehicle the most of the power consumed in driving transmission system, if we able to reduce the 

The drive shaft (also called propeller shaft) is a component of the drive train in a vehicle, with the purpose of delivering 
e to the wheels in order to move the 

vehicle. The drive shaft is primarily used to transfer torque between components that are separated by a distance, since 
e car must have a long 

drive shaft connecting the rear axle to the transmission since these parts are on opposite sides of the car. Drive shafts are 
wheel 

wheel drive. Other vehicles also use drive shafts, like motorcycles, 
ential 

piece arrangement is 
point by an elastic mounted bearing. Short drive shafts are incorporated for the transmission of 

ast drive assembly to the road wheels in both front and rear wheel drive layouts. In most of the 
automotive vehicles, the engine is located at the front and the rear wheels of the vehicle are being driven. This 

ft to be used. In some arrangements two or three propeller shafts are used 

drive 
shaft can be twice as that of the steel or aluminium, because the carbon fiber composite material has more than 4 times 
the specific stiffness, which makes it possible to manufacture the drive shaft of passenger cars in one piece. A one piece 

ite shaft can be manufactured so as to satisfy the vibration requirements. This eliminates all the assembly, 
connecting the two piece steel shaft and thus minimizes the overall weight, vibrations and cost. Due to weight reduction 

educed. They have high damping capacity and hence they produce less vibrations and noise. 

strength. The strength of drive shaft increases to directly proportional to increase 
So, the weight of the vehicle is also increased. The vibration is produced in the propeller shaft in driving mode 

Damping capacity of steel shaft is less. Damping capacity is defined as the 
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The corrosive resistance of steel driver shaft is less compared to the composite drive shaft. 
high weight compared to the composite drive shaft. The torque transmission capacity of the steel drive shaft is less 
compared to the composite drive shaft torque transmission capacity. The transmission capacity is directly proportional to 
the shear stress of the 

The weight of the drive shaft is reduced is leads to the weight reduce of the overall vehicle without any change of the 
efficiency of the automobile. The drive shaft is used to transfer the torque produced by engine to rear wheel. 
weight reduction of the drive shaft is increasing the torque transmission of the drive shaft. the steel drive shaft is low 
corrosion resistance compared to the composite material drive shaft. It is increasing the life period of the drive shaft. To 
increase the damping capacity of the drive shaft for using composite material.

 Length (L) = 1250
 Outer diameter(do) = 90 mm
 Inner diameter (di) = 83 mm
 Ultimate torque (Tmax) = 3500 Nm
 Critical Speed (Nc) = 6500 rpm
 Mass of the drive shaft is find by using given formula
 m = 
 ρ – 
 A – 
 L – 

 

 
 

 
A static structural analysis determines the displacements, stresses, strains, and forces in structures or components caused 
by loads that do not induce significant inertia and damping effects.
steady (or static) loading conditions on a structure, while omitting inertia and damping effects, such as those caused by 
time varying loads. The project to analysis the SM45C steel and composite material like 
hybrid, Carbon 
principal stress, minimum principal stress, maximum shear stress, minimum shear stress and strain energy of the propeller 
shaft in Static structural analysis by using ANSYS sof
 
 

IJIRAE::: International Journal of Innovative Research in Advanced Engineering                     
Volume 10, Issue 07, July 2023

__________________________________________________________________________________________________
IJIRAE: ©2014-23, AM Publications, India 

The corrosive resistance of steel driver shaft is less compared to the composite drive shaft. 
ight compared to the composite drive shaft. The torque transmission capacity of the steel drive shaft is less 

compared to the composite drive shaft torque transmission capacity. The transmission capacity is directly proportional to 
the shear stress of the drive shaft.

The weight of the drive shaft is reduced is leads to the weight reduce of the overall vehicle without any change of the 
efficiency of the automobile. The drive shaft is used to transfer the torque produced by engine to rear wheel. 
weight reduction of the drive shaft is increasing the torque transmission of the drive shaft. the steel drive shaft is low 
corrosion resistance compared to the composite material drive shaft. It is increasing the life period of the drive shaft. To 
increase the damping capacity of the drive shaft for using composite material.

Length (L) = 1250
Outer diameter(do) = 90 mm
Inner diameter (di) = 83 mm
Ultimate torque (Tmax) = 3500 Nm
Critical Speed (Nc) = 6500 rpm
Mass of the drive shaft is find by using given formula
m = ρAL 

 density of the material
 area of the shaft
 length of the shaft 

A static structural analysis determines the displacements, stresses, strains, and forces in structures or components caused 
by loads that do not induce significant inertia and damping effects.

r static) loading conditions on a structure, while omitting inertia and damping effects, such as those caused by 
time varying loads. The project to analysis the SM45C steel and composite material like 
hybrid, Carbon – Glass/epoxy 
principal stress, minimum principal stress, maximum shear stress, minimum shear stress and strain energy of the propeller 
shaft in Static structural analysis by using ANSYS sof

International Journal of Innovative Research in Advanced Engineering                     
Volume 10, Issue 07, July 2023

__________________________________________________________________________________________________
23, AM Publications, India 

The corrosive resistance of steel driver shaft is less compared to the composite drive shaft. 
ight compared to the composite drive shaft. The torque transmission capacity of the steel drive shaft is less 

compared to the composite drive shaft torque transmission capacity. The transmission capacity is directly proportional to 
drive shaft. 

The weight of the drive shaft is reduced is leads to the weight reduce of the overall vehicle without any change of the 
efficiency of the automobile. The drive shaft is used to transfer the torque produced by engine to rear wheel. 
weight reduction of the drive shaft is increasing the torque transmission of the drive shaft. the steel drive shaft is low 
corrosion resistance compared to the composite material drive shaft. It is increasing the life period of the drive shaft. To 
increase the damping capacity of the drive shaft for using composite material.

Length (L) = 1250 
Outer diameter(do) = 90 mm 
Inner diameter (di) = 83 mm 
Ultimate torque (Tmax) = 3500 Nm
Critical Speed (Nc) = 6500 rpm
Mass of the drive shaft is find by using given formula

density of the material 
area of the shaft 
length of the shaft  

VI.

VII.

VIII.

A static structural analysis determines the displacements, stresses, strains, and forces in structures or components caused 
by loads that do not induce significant inertia and damping effects.

r static) loading conditions on a structure, while omitting inertia and damping effects, such as those caused by 
time varying loads. The project to analysis the SM45C steel and composite material like 

Glass/epoxy hybrid, 
principal stress, minimum principal stress, maximum shear stress, minimum shear stress and strain energy of the propeller 
shaft in Static structural analysis by using ANSYS sof

International Journal of Innovative Research in Advanced Engineering                     
Volume 10, Issue 07, July 2023                                          

__________________________________________________________________________________________________
23, AM Publications, India -   All Rights Reserved 

The corrosive resistance of steel driver shaft is less compared to the composite drive shaft. 
ight compared to the composite drive shaft. The torque transmission capacity of the steel drive shaft is less 

compared to the composite drive shaft torque transmission capacity. The transmission capacity is directly proportional to 

IV.
The weight of the drive shaft is reduced is leads to the weight reduce of the overall vehicle without any change of the 
efficiency of the automobile. The drive shaft is used to transfer the torque produced by engine to rear wheel. 
weight reduction of the drive shaft is increasing the torque transmission of the drive shaft. the steel drive shaft is low 
corrosion resistance compared to the composite material drive shaft. It is increasing the life period of the drive shaft. To 
increase the damping capacity of the drive shaft for using composite material.

V. DESIGN SPECIFICATION

 

Ultimate torque (Tmax) = 3500 Nm 
Critical Speed (Nc) = 6500 rpm 
Mass of the drive shaft is find by using given formula

VI. 2D DESIGN OF 

Fig.1 2D Design of propeller shaft

VII. 3D DESIGN OF PROPELL

Fig.2 3D Design of propeller shaft

VIII. STATIC STRUCTURAL AN

A static structural analysis determines the displacements, stresses, strains, and forces in structures or components caused 
by loads that do not induce significant inertia and damping effects.

r static) loading conditions on a structure, while omitting inertia and damping effects, such as those caused by 
time varying loads. The project to analysis the SM45C steel and composite material like 

hybrid, Boron/ Epoxy Composite and Kelvar/ Epoxy Composite and find the maximum 
principal stress, minimum principal stress, maximum shear stress, minimum shear stress and strain energy of the propeller 
shaft in Static structural analysis by using ANSYS software.

International Journal of Innovative Research in Advanced Engineering                     
                                          

__________________________________________________________________________________________________
All Rights Reserved 

 
 

The corrosive resistance of steel driver shaft is less compared to the composite drive shaft. 
ight compared to the composite drive shaft. The torque transmission capacity of the steel drive shaft is less 

compared to the composite drive shaft torque transmission capacity. The transmission capacity is directly proportional to 

IV. OBJECTIVES
The weight of the drive shaft is reduced is leads to the weight reduce of the overall vehicle without any change of the 
efficiency of the automobile. The drive shaft is used to transfer the torque produced by engine to rear wheel. 
weight reduction of the drive shaft is increasing the torque transmission of the drive shaft. the steel drive shaft is low 
corrosion resistance compared to the composite material drive shaft. It is increasing the life period of the drive shaft. To 
increase the damping capacity of the drive shaft for using composite material.

DESIGN SPECIFICATION

Mass of the drive shaft is find by using given formula m = density x volume 

DESIGN OF PROPELLER SHAFT

Fig.1 2D Design of propeller shaft

3D DESIGN OF PROPELL

Fig.2 3D Design of propeller shaft

STATIC STRUCTURAL AN

A static structural analysis determines the displacements, stresses, strains, and forces in structures or components caused 
by loads that do not induce significant inertia and damping effects.

r static) loading conditions on a structure, while omitting inertia and damping effects, such as those caused by 
time varying loads. The project to analysis the SM45C steel and composite material like 

Boron/ Epoxy Composite and Kelvar/ Epoxy Composite and find the maximum 
principal stress, minimum principal stress, maximum shear stress, minimum shear stress and strain energy of the propeller 

tware. 

International Journal of Innovative Research in Advanced Engineering                     
                                                                      

__________________________________________________________________________________________________
All Rights Reserved   https://doi.org/10.26562/ijirae

The corrosive resistance of steel driver shaft is less compared to the composite drive shaft. 
ight compared to the composite drive shaft. The torque transmission capacity of the steel drive shaft is less 

compared to the composite drive shaft torque transmission capacity. The transmission capacity is directly proportional to 

OBJECTIVES 
The weight of the drive shaft is reduced is leads to the weight reduce of the overall vehicle without any change of the 
efficiency of the automobile. The drive shaft is used to transfer the torque produced by engine to rear wheel. 
weight reduction of the drive shaft is increasing the torque transmission of the drive shaft. the steel drive shaft is low 
corrosion resistance compared to the composite material drive shaft. It is increasing the life period of the drive shaft. To 
increase the damping capacity of the drive shaft for using composite material. 

DESIGN SPECIFICATION 

m = density x volume 

PROPELLER SHAFT

Fig.1 2D Design of propeller shaft 

3D DESIGN OF PROPELLER SHAFT

Fig.2 3D Design of propeller shaft 

STATIC STRUCTURAL ANALYSIS

A static structural analysis determines the displacements, stresses, strains, and forces in structures or components caused 
by loads that do not induce significant inertia and damping effects. A static structural analysis

r static) loading conditions on a structure, while omitting inertia and damping effects, such as those caused by 
time varying loads. The project to analysis the SM45C steel and composite material like 

Boron/ Epoxy Composite and Kelvar/ Epoxy Composite and find the maximum 
principal stress, minimum principal stress, maximum shear stress, minimum shear stress and strain energy of the propeller 

International Journal of Innovative Research in Advanced Engineering                     
                            https://www.ijirae.com/archives

__________________________________________________________________________________________________
https://doi.org/10.26562/ijirae

The corrosive resistance of steel driver shaft is less compared to the composite drive shaft. 
ight compared to the composite drive shaft. The torque transmission capacity of the steel drive shaft is less 

compared to the composite drive shaft torque transmission capacity. The transmission capacity is directly proportional to 

The weight of the drive shaft is reduced is leads to the weight reduce of the overall vehicle without any change of the 
efficiency of the automobile. The drive shaft is used to transfer the torque produced by engine to rear wheel. 
weight reduction of the drive shaft is increasing the torque transmission of the drive shaft. the steel drive shaft is low 
corrosion resistance compared to the composite material drive shaft. It is increasing the life period of the drive shaft. To 

 

m = density x volume  

PROPELLER SHAFT 

 

ER SHAFT 

 
 

ALYSIS 

A static structural analysis determines the displacements, stresses, strains, and forces in structures or components caused 
A static structural analysis

r static) loading conditions on a structure, while omitting inertia and damping effects, such as those caused by 
time varying loads. The project to analysis the SM45C steel and composite material like 

Boron/ Epoxy Composite and Kelvar/ Epoxy Composite and find the maximum 
principal stress, minimum principal stress, maximum shear stress, minimum shear stress and strain energy of the propeller 

International Journal of Innovative Research in Advanced Engineering                     ISSN: 2349
https://www.ijirae.com/archives

__________________________________________________________________________________________________
https://doi.org/10.26562/ijirae         

The corrosive resistance of steel driver shaft is less compared to the composite drive shaft. The steel drive shaft is also 
ight compared to the composite drive shaft. The torque transmission capacity of the steel drive shaft is less 

compared to the composite drive shaft torque transmission capacity. The transmission capacity is directly proportional to 

The weight of the drive shaft is reduced is leads to the weight reduce of the overall vehicle without any change of the 
efficiency of the automobile. The drive shaft is used to transfer the torque produced by engine to rear wheel. 
weight reduction of the drive shaft is increasing the torque transmission of the drive shaft. the steel drive shaft is low 
corrosion resistance compared to the composite material drive shaft. It is increasing the life period of the drive shaft. To 

 

 

A static structural analysis determines the displacements, stresses, strains, and forces in structures or components caused 
A static structural analysis determines the effect of 

r static) loading conditions on a structure, while omitting inertia and damping effects, such as those caused by 
time varying loads. The project to analysis the SM45C steel and composite material like Aluminium 

Boron/ Epoxy Composite and Kelvar/ Epoxy Composite and find the maximum 
principal stress, minimum principal stress, maximum shear stress, minimum shear stress and strain energy of the propeller 

ISSN: 2349-2163
https://www.ijirae.com/archives

__________________________________________________________________________________________________
         Page 559  

The steel drive shaft is also 
ight compared to the composite drive shaft. The torque transmission capacity of the steel drive shaft is less 

compared to the composite drive shaft torque transmission capacity. The transmission capacity is directly proportional to 

The weight of the drive shaft is reduced is leads to the weight reduce of the overall vehicle without any change of the 
efficiency of the automobile. The drive shaft is used to transfer the torque produced by engine to rear wheel. So, the 
weight reduction of the drive shaft is increasing the torque transmission of the drive shaft. the steel drive shaft is low 
corrosion resistance compared to the composite material drive shaft. It is increasing the life period of the drive shaft. To 

A static structural analysis determines the displacements, stresses, strains, and forces in structures or components caused 
determines the effect of 

r static) loading conditions on a structure, while omitting inertia and damping effects, such as those caused by 
Aluminium – Glass/epoxy   

Boron/ Epoxy Composite and Kelvar/ Epoxy Composite and find the maximum 
principal stress, minimum principal stress, maximum shear stress, minimum shear stress and strain energy of the propeller 

2163 
https://www.ijirae.com/archives 

__________________________________________________________________________________________________ 
 

The steel drive shaft is also 
ight compared to the composite drive shaft. The torque transmission capacity of the steel drive shaft is less 

compared to the composite drive shaft torque transmission capacity. The transmission capacity is directly proportional to 

The weight of the drive shaft is reduced is leads to the weight reduce of the overall vehicle without any change of the 
So, the 

weight reduction of the drive shaft is increasing the torque transmission of the drive shaft. the steel drive shaft is low 
corrosion resistance compared to the composite material drive shaft. It is increasing the life period of the drive shaft. To 

A static structural analysis determines the displacements, stresses, strains, and forces in structures or components caused 
determines the effect of 

r static) loading conditions on a structure, while omitting inertia and damping effects, such as those caused by 
Glass/epoxy   

Boron/ Epoxy Composite and Kelvar/ Epoxy Composite and find the maximum 
principal stress, minimum principal stress, maximum shear stress, minimum shear stress and strain energy of the propeller 



 

 
                IJIRAE::: International Journal of Innovative Research in Advanced Engineering                     ISSN: 2349-2163 
                 Volume 10, Issue 07, July 2023                                                                      https://www.ijirae.com/archives 
 

__________________________________________________________________________________________________ 
IJIRAE: ©2014-23, AM Publications, India -   All Rights Reserved   https://doi.org/10.26562/ijirae         Page 560  

 
 

 

 
IX.  STATIC STRUCTURAL ANALYSIS OF SM45C STEEL 

 
Fig.3  Principal stress  

 

 
Fig.4  Shear stress  

 

 
Fig.5  Strain energy 

 
 

 
Fig.6  Total deformation  
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X. STATIC STRUCTURAL ANALYSIS OF ALUMINIUM – GLASS/EPOXY HYBRID 
 

 
Fig.7  Principal stress  

 

 
Fig.8  Shear stress  

 

 
Fig.9  Strain energy 

 

 
Fig.10  Total deformation  
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XI.  STATIC STRUCTURAL ANALYSIS OF CARBON – GLASS/EPOXY HYBRID 
 

 
Fig.11  Principal stress  

 

 
Fig.12  Shear stress  

 

 
 

Fig.13  Strain energy 
 

 
Fig.14  Total deformation  
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XII. STATIC STRUCTURAL ANALYSIS OF BORON EPOXY HYBRID 

 
Fig.15  Principal stress  

 

 
Fig.16  Shear stress  

 

 
Fig.17  Strain energy 

 

 
Fig.18  Total deformation  
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XIII. STATIC STRUCTURAL ANALYSIS OF KEVLAR EPOXY HYBRID 

 
Fig.19  Principal stress  

 

 
Fig.20  Shear stress  

 

 
 

Fig.21  Strain energy 
 

 
Fig.22  Total deformation  
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XIV. RESULTS OF STATIC STRUCTURAL ANALYSIS 
TABLE I - RESULT OF STATIC STRUCTURAL ANALYSIS 

 

XV. MODAL ANALYSIS 
Modal analysis is the fundamental dynamic analysis type, providing the natural frequencies at which a structure will 
resonate. These natural frequencies are of paramount importance in various engineering fields. Suspensions are usually 
tuned to have different natural frequencies for passenger cars and race cars. Structural engineers need to calculate the 
natural frequency of buildings so that the seismic waves produced during earthquakes do not match the natural 
frequencies of the buildings. This course focuses on the basic theories and concepts, as well as the application of modal 
analysis in engineering. FEA based modal analysis was performed to find the natural frequencies and mode shapes. Natural 
frequency of a system depends upon the geometric and material condition. 

 

 
Fig.23  SM45C Steel 

 

 
Fig.24  Aluminium – Glass/epoxy   hybrid 

 

 
Fig.25  Carbon – Glass/epoxy hybrid 

Materials Type Principal stress 
(mpa) 

Shear stress 
(mpa) 

Strain energy 
(mj) 

Total deformation 
(mm) 

SM45C steel Max 
Min 

0.0063 
-0.0002 

0.0055 
-0.0059 

7.95e-8 
3.071e-21 

0 
0.00217 

Aluminium- Glass/epoxy   hybrid Max 
Min 

0.242 
-0.30059 

5.874e-5 
-0.0005 

0.0011 
1.089e-10 

0 
7.0614 

Carbon-Glass/epoxy hybrid Max 
Min 

0.5745 
-0.0856 

0.00013 
-0.00026 

0.00047 
4.633e-12 

0 
2.453 

Boron/Epoxy Composite Max 
Min 

0.14108 
-0.16946 

0.00031 
-6.95e-5 

0.00103 
1.922e-12 

0 
2.7674 

Kelvar/Epoxy Composite Max 
Min 

0.9836 
-0.1247 

6.463e-5 
-0.00193 

0.00094 
1.241e-11 

0 
2.9367 
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Fig.26  Boron/ Epoxy Composite 

 

 
 

Fig.27  Kevlar/ Epoxy Composite  
 

XVI. CONCLUSION 
Our project aim is to find the best replicable material in propeller shaft and to use the composite materials to use in 
propeller shaft is reduce weight, good corrosive resistance and good damping capacity material. The propeller shaft length 
is 1250mm, outer diameter is 90mm and inner diameter 83.34mm. The propeller shaft rotates 1500rpm and transmit 
maximum torque is 250 Nm. The critical speed of the propeller shaft is 3600 rpm. To analyses the propeller shaft in 
SM45C steel and composite materials. The composite materials using is to reduce the weight of the propeller shaft and 
damping capacity of the material is good. So, analysis the composite material and SM45C steel in same boundary 
conditions and compare both materials for select the best material. The generation of shear stress of the composite 
material is less than compared to SM45C steel shear stress. So, the composite materials shear stress are safe limit and 
design is safe. In model analysis to find the natural frequency in maximum deformation of the components. The critical 
speed of the propeller shaft in SM45C and composite materials compared to the maximum speed of the propeller shaft. 
The composite materials like Carbon Glass epoxy hybrid, Boron/ Epoxy Composite, Kelvar/ Epoxy Composite are critical 
speed is high compare to the maximum speed of the propeller shaft but Aluminum Glass – epoxy hybrid critical speed is 
very low compare to the maximum speed of the propeller shaft. So, Aluminum Glass – epoxy hybrid is not suitable to this 
design and boundary condition. The composite materials are Carbon Glass epoxy hybrid, Boron/ Epoxy Composite, 
Kelvar/ Epoxy Composite suitable for the boundary conditions. 
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