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ABSTRACT

Drive Shaft is a rotating shaft that transmits power from the engine to the differential gear of a rear wheel drive
vehicles Driveshaft must operate through constantly changing angles between the transmission and axle.
Automotive drive Shaft is a very important component of vehicle. The present project focuses on the design of
such an automotive driveshaft by composite materials. Now a day’s two pieces steel shaft are used as drive
shaft. However, the main advantages of the present design are only one piece of composite driveshaft is possible
that fulfil all the requirements of drive shaft. The basic requirements considered here are torsion strength,
torsion buckling and bending natural frequency.

In this project a drive shaft is designed and tested with the knowledge provided | base paper and is modified to
improve is structural strength and fatigue life. All the work is done using Catia and Ansys. New models will be
developed by varying the cross sections of the shaft .different materials are also included for better
understanding.
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I. INTRODUCTION

A drive shaft, driveshaft, driving shaft, tailshaft, propeller shaft (prop shaft), or Cardan shaft (after
GirolamoCardano) is a mechanical component for transmitting torque and rotation, usually used to connect
other components of a drive train that cannot be connected directly because of distance or the need to allow for
relative movement between them.

As torque carriers, drive shafts are subject to torsion and shear stress, equivalent to the difference
between the input torque and the load. They must therefore be strong enough to bear the stress, while avoiding
too much additional weight as that would in turn increase their inertia.

To allow for variations in the alignment and distance between the driving and driven components, drive
shafts frequently incorporate one or more universal joints, jaw couplings, or rag joints, and sometimes a splined
joint or prismatic joint.

The term drive shaft first appeared during the mid-19th century. In Stover's 1861 patent reissue for a
planning and matching machine, the term is used to refer to the belt-driven shaft by which the machine is driven.
The term is not used in his original patent. Another early use of the term occurs in the 1861 patent reissue for the
Watkins and Bryson horse-drawn mowing machine. Here, the term refers to the shaft transmitting power from
the machine's wheels to the gear train that works the cutting mechanism.

In the 1890s, the term began to be used in a manner closer to the modern sense. In 1891, for example,
Battles referred to the shaft between the transmission and driving trucks of his Climax locomotive as the drive
shaft, and Stillman referred to the shaft linking the crankshaft to the rear axle of his shaft-driven bicycle as a
drive shaft. In 1899, Bukey used the term to describe the shaft transmitting power from the wheel to the driven
machinery by a universal joint in his Horse-Power. In the same year, Clark described his Marine Velocipede
using the term to refer to the gear-driven shaft transmitting power through a universal joint to the propeller shaft.
Crompton used the term to refer to the shaft between the transmission of his steam-powered Motor Vehicle of
1903 and the driven axle.

The pioneering automobile industry company, Autocar, was the first to use a drive shaft in a gasoline-
powered car. Built in 1901, today this vehicle is in the collection of the Smithsonian Institution.
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n model 1 model2 model3 model4 model5
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Table presenting the values of various models 50
with material carbon/epoxy 0 T — ° ° °
carbon/e | total Equivalent Equivalent
poxy deformation Elastic Strain stress (Mpa) model1 model2 model3 model4 model5
(mm (mm/mm
nml Max min max min max —@— Equivalent stress (Mpa)
model1 | 0 [ 0.2786 | 0.0001 | 0.000 | 28.3 | 31.9 Equivalent stress (Mpa)
1 3966 152 93 5
model2 | 0 [ 0.3082 | 3.10E- | 0.000 | 2.29 | 59.2
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Graph representing the trends in various models
with material carbon/epoxy

111. CONCLUSIONS

Here in this thesis four different models of drive shaft are developed in Catia by using the dimensions
of the base model. These models are subjected to 680 N-m Peak torque for 1,000,000cycle reversed fatigue with
one end fixed. Factors like total deformation, equivalent strain, and equivalent stress are measured and
compared. Apart from base material structural steel, two new composite materials are applied on the models.
Namely glass/epoxy composite and carbon/epoxy. The observations made are as follows.
o TheGlass/epoxycompositedriveshaftshavebeendesignedtoreplacethesteeldriveshaftofanautomobilebecauseof

highstrengthcomparedtostructuralsteelandcarbon/epoxy

e  Stressaresameirrespectiveofallthethreematerials,butbothstrainanddeformationsvaries
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Glass/epoxymodelsrecordedhighervaluesinallthreeconditions,whichareindeformation,equivalentstrainandstr
ess,comparingwithremainingtwomaterials.Glass/epoxyisgivingbestresult.
Carbon/epoxymodelsrecordedlowestvaluesinallthreeconditions,whichareindeformation,equivalentstrainands
tress,comparingwithremainingtwomaterials.
Toughthevaluesofcompositesarenearlyequaltostructuralsteel,compositesarepreferableastheyhavehigheryield
pointsandlowdensity
Discussingaboutmodelsmodel2andmodel4ofallthreematerialshavelesservalueswhencomparedwithbasemodel
.Andallmodelsincarbon/epoxycompositehavelesservaluescomparedtostructuralsteel.
Accordingtotheliteraturesafetyfactorfordriveshaftsis2formetalsand3forcompositematerialsallourmodelswillp
assthiscriteria.
Byconsideringalltheseglass/epoxycompositeofmodel3whichishavingdriveshaftprovidinginternalandexternalt
hreadsisrecommended.

FUTURE SCOPE

In this work all the research is carried out using simulation and is mainly concentrated on stress and

deformation in composite shafts when cross-sectional geometries are varied. But it is highly recommended to
study stress intensity value at crack tip for the structures used in this study with reference to R. P. Kumar
Rompicharla and Dr. K. Rambabu [6] use Kevlar /Epoxy composite material and The drive shaft of Toyota
Qualis was chosen for determining the dimensions, which were used to study the stability of drive shaft by
limiting the include values with in the permissible range in ANSYS 12.0.
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