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Abstract— Drive shaft is a mechanical link of transmission 

system which is used to transfer the power from engine to 

the drive wheel. It comprises two main components joints 

and the actual shaft is almost universally used in front wheel 

drive (FWD) vehicles. The use of drive shaft as a power 

transmitter in automobile is more convenience because it is 

less likely to become jammed or broken as compared to 

chain-drives assembly. In operation, drive shaft is generally 

subjected torsional and bending stresses due to which 

fatigue and fracture failures may occur. Some common 

causes of failures are design, manufacturing, raw material, 

maintenance and the user originated faults. In this project 

the drive shaft of Maruti Alto car was investigated for 

failures. Considering the system, torque acting on a shaft 

used to calculate the Stress analysis by using FEA and the 

results compared with the calculated values. The stress in 

the shaft was exceeding the endurance limit of 70Mpa, the 

shaft may have failed prematurely due to fatigue loads 

before the average life of car. Thus it was important to 

redesign the shaft so that the induced stress is less than the 

endurance limit of 70Mpa. 
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I. INTRODUCTION 

The movement of vehicles can be obtained by transferring 

the power produced by engines to drive wheels. The transfer 

of torque and modification system of vehicles is called as 

power transmission system and have different constructive 

features according to the driving type which can be front 

wheel drive, rear wheel drive or all wheel drive. Most 

automobiles today use front driveshaft to deliver power 

from a transmission to the wheels. A pair of short flexible 

driveshaft is commonly used in vehicles to transfer torque 

from a differential to the wheels. Drive shafts are carriers of 

torque. drive shafts are subject to torsion and shear stresses, 

equivalent to the difference between the input torque and the 

load. They must therefore be strong enough to bear the 

failure stresses, whilst avoiding too much additional weight 

as that would in turn increase their inertia. Causes of Shaft 

failure are 

A. Causes of Failure 

The shaft fails due to fatigue, which arises due to following 

reasons. 

a) Presence of cyclic over-loads 

b) High Stress concentration, may be due to production or 

operation causes e.g. under cuts, machining, traces, 

knotches etc. 

c) Wrong alignment of bearing, insufficient clearances. 

One of the most common causes of shaft failure is 

due to fatigue failure. Metal fatigue of the shaft is caused by 

repeated load cycling. The concept of fatigue is very simple 

when a load is repeated the object that is doing the work 

becomes weak. Fatigue occurs when a material is subject to 

repeated stresses, over a long period of time. Geometric 

discontinuities of the component cause an object to 

experience a local increase in the intensity of a stress field. 

Examples of shapes that cause high stress concentrations are 

cracks, sharp corners, holes, and changes in the cross-

sectional area of the object. High stresses can cause objects 

to fail more quickly, so engineers must design the geometry 

to minimize stress concentrations. 

II. PROBLEM FORMULATION 

Drive shaft transfers the engine power to the drive wheels 

and it allows for steering and suspension movement and 

reduces vibration for the driver.  High torque is transmitted 

by the drive shaft, so it is subjected to high torsion and shear 

stress due to torque, therefore it  should be strong enough to 

sustain these stresses also as it is a rotating components 

additional weight leads to increase mass moment of inertia. 

It consists of many components, Therefore a failure of one 

of the components leads to drive shaft failure. Thus, all the 

components should bear the resisting torque independently. 

A. Objectives of Project Are 

 To enhance the performance of the drive shaft assembly 

by modifying the design. 

 To reduce failure  

 To increase the life of the Drive shaft assembly 

 To reduce the stress concentration factor 

B. Methodology 

 Data accumulation 

 CAD modeling of the existing drive shaft 

 Analysis of design in FEA 

 Modification of the design 

 Analysis of modified design in FEA 

 Result discussion 

 Result and conclusion:  

III. ANALYSIS 

A. Mesh Model 

 
Fig. 1: Meshed model 
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Fig. 2: Constraints 

 
Fig. 3: Torque 

B. Analysis Of Existing Model 

1) Results of Linear Static Analysis 

 
Fig. 4: 

 
Fig. 5: 

Max displacement = 0.141mmMax Vonmisses stress = 

122MPa 

As we can see the stress in the shaft is exceeding 

the endurance limit of 70Mpa, the shaft may fail 

prematurely due to fatigue loads before the average life of 

car. Thus it is important to redesign the shaft so that the 

induced stress is less than the endurance limit of 70MPa. 

C. Altering the Design of Maximum Stress Area 

1) Modification 1 

To reduce the stress concentration in transition area, fillets 

added to the drive shaft to reduce stress concentration 

 
Fig. 6: 

 
Fig. 7: 

Max displacement = 0.077mmMax Vonmisses stress = 69 

2) Modification 2 

To reduce the stress concentration in transition area, a 

narrow projection with fillets added to the drive shaft to 

reduce stress concentration 

 
Fig. 8: 
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Fig. 9: 

 
Fig. 10: 

Max displacement = 0.091mmMax Vonmisses stress = 

63.3Mpa 

3) Modification3 

To reduce the stress concentration in transition area, a stress 

relieving groove added to the drive shaft to reduce stress 

concentration 

 
Fig. 11: 

 
Fig. 12: 

 
Fig. 13: 

Max displacement = 0.08mmMax Vonmisses stress = 

70MPa 

IV. RESULTS & DISCUSSION 

Here, we carried out the results of three modifications 

 
Modification 

1 

Modification 

2 

Modification 

3 

displacement 0.077 mm 0.091 mm 0.08 mm 

Vonmises 

stress 
69.3 MPa 63.3 MPa 70 MPa 

Table 1: 

Results obtained from the static analysis are within the 

limits, hence we have successfully designed front drive shaft 

of Maruti ALTO which reduces failure and increases the life 

of shaft.   

V. CONCLUSION 

Considering problem this project was successfully executed 

in stipulated time. Design and Analysis of front drive shaft 

of the Maruti alto performed. Drive shafts need to be 

designed long life and less failure chances. The structural 

integrity of shaft assembly should be such as to permit the 

structure to sustain stresses and fulfill the need with less 

stress concentration factor.Using three different stress 

concentration factor reduction methods we designed and 

analysed three modified shaft in FEA, and as per results we 

have selected modification 2 which can serve our need 

safely. 
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