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ABSTRACT The passive suspension systems have been the designer’s choice for the economy it offers. These systems have 
been in most of the passenger vehicles. The horizontal orientation of the shock absorbers helps the designers to 

accommodate other parts of the vehicles and lower its centers of gravity and hence the stability of the vehicle.
The use of mathematical optimization techniques for the improvement of the engineering design process is rapidly gaining accept-
ance.
In this work attempt is made to analyze a leading arm in a horizontally oriented spring damper assembly and the geometric and 
space and force requirements are studied to improve road handling abilities. The leading arm has been incorporated which essentially 
transmits the road undulations to the suspension shock absorber with the help of an arm which is robustly built and designed. The 
model for suspension under consideration.
The suspension system of the front wheels has a steering system to accommodate. The system has to be so designed to run in harmony 
with the vehicle steering system
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1.Introduction:
Suspension is the term given to the systems of springs, shock 
absorbers and linkages that connect a vehicle to its wheels and 
allows relative motion between the two.

Suspension systems serve dual purpose, contributing to the 
vehicle’s road holding/handling and braking for good active 
safety and driving pleasure, and keeping vehicle occupants 
comfortable and reasonably well isolated from road noise, 
bumps and vibrations. It is important for the suspension to 
keep road wheel and the road surface into contact as much as 
possible.

The main objective of a suspension system to provide com-
fortable riding and reduce stresses and strains on the various 
components. Enhance the life of the vehicle’s components and 
maintain the stability in the moving vehicle by absorbing road 
shocks. It also damps down the amplitude of vibratory oscilla-
tions caused due to the road undulations.

The suspension springs mounted between the vehicle’s 
body and the road wheels serve to store the strain energy 
by deflecting themselves when the wheels come across any 
bump on the road. As soon as the wheels go off the bump, 
the springs rebound back owing to their inherent elastic ac-
tion. By doing so, the strain energy is released, and the spring 
starts vibrating. The amplitude of such vibrations decrease 
gradually due to internal friction in the spring material and 
in various joints.

A system needs to be incorporated for sufficient and quick 
damping of the spring’s vibrations. This is provided by a device 
called damper.

The device called leading arm holds the wheel on one side and 
on the other has a horizontal spring damper assembly which 
helps the suspension system and the whole suspension system 
is based on the leading arm transmitting forces from the vehi-
cles bump and steers and the overall weight of the vehicle and 
rigidly support the vehicle.

2. LEADING ARM DESIGN AND ANALYSIS.
2.1 MODEL  OF THE LEADING ARM:
A  model of the leading arm was developed first by the calcu-
lation of the weight of the vehicle under consideration and 
the requirements of the suspension systems and the space 
and geometric considerations and the design considerations 
for the vehicle. This model was considered and then model 
design was done in design software PRO-e. The model was 
constructed to help in the analysis of the leading arm in con-
sideration.

Fig 1.MODEL OF LEADING ARM IN HORIZONTAL  SUSPENSION 
SYSTEM .

2.2 ANALYSIS OF THE SUPENSION:
An analysis of the leading arm was carried out with the help of 
a software ANSYS version 12. The model depicted certain char-
acteristics under the analysis. The stress analysis and the fail-
ure analysis was carried out. The analysis of the arm with the 
forces acting upon the leading arm on the axis that acts on the 
direction of the wheel travel that is in the direction of the wheel 
travel. The model was analysed under different loading condi-
tions and the leading arm tested in ANSYS  for deformation and 
loading stresses in the different forces and direction of forces.

2.2.1 ANALYSIS OF THE LEADING ARM IN LOADING DIRECTION 
OF THE BUMP TRAVEL.

Fig.2.The leading arm under bump travel x-direction.

The load condition under bump trave the x-direction has the 
maximum deformation of 4.3122mm. The load and the direc-
tion of load and the deformation has been considered.

2.2.2 ANALYSIS OF THE LEADING ARM UNDER EQUIVALENT 
(VON MISES) STRESS:
The analysis of the leading arm under the load in x-direction up-
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wards and the analysis gave us the results that the max equiva-
lent stress was 609.96 MPa. 

Fig 3.

2.2.3 ANALYSIS OF THE LEADING ARM UNDER MAX. PRINCI-
PAL STRESS:

Fig 4. 

2.3 BOUNDING
 AND MATERIAL AND PROPERTIES OF MODEL:

Fig. 5.

3. CONCLUSION :
The leading arm  was modeled under the software and an analy-
sis carried out with the ANSYS  software and the leading arm 
shows proper working under different loading conditions. The 
axial load and the load in the direction of the bump travel was 
considered and the leading arm shows proper structure design 
with the results shown.


