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Abstract— The Wish bone control arm is an independent 

type of suspension used in motor vehicles. The general 

function of control arms is to keep the wheels of a vehicle 

from the uncontrollably swerving when the road conditions 

are not smooth. The control arm suspension normally 

consists of upper and lower arm. The upper and lower 

control arms have different structures which depends up on 

the model and purpose of the vehicle. The lower control arm 

is the better shock absorber than the upper arm because of 

its position and load bearing capacity. It has an “A” shape 

on the bottom so it is known as wishbone shape that carries 

most of the load which received from the shock. The lower 

control arm takes most of the impact that the road puts on 

the wheels of the motor vehicle. It either stores that impact 

or sends it to the coils of the suspension depending on its 

shape. During the working condition, the maximum load is 

transferred from upper wishbone arm to the lower arm 

which creates the possibility of failure of arm. Similarly, 

impact loading produces the bending which is not desirable. 

Hence, it is essential to focus on the stress and strain 

analysis study of lower wishbone arm to improve and 

modify the existing design. In this project we have 

contributed in this problem by using finite element analysis 

approach. 
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I. INTRODUCTION 

Lower control arm is one of the most important suspension 

parts of vehicle body that enables the wheel to keep its 

position and provide upwards and downwards movement of 

the wheel in safety. 

The important role of the suspension system is to 

compensate forces that occur as a result of the accelerations 

of the car. Also, it makes the vehicle more comfortable and 

safe. Forces that occur as a result of accelerations, breaking 

and rolling movement of the vehicle, are compensated by 

bearing, which is usually mounted on vehicle chassis. The 

forces generate due to the movement of lower control arm is 

absorbed by rubber bushes.  

II. PROBLEM FORMULATION 

A suspension arm is one of the main components in the 

suspension systems. It can be seen in various types of the 

suspensions such as wishbone or double wishbone 

suspensions. Most of the times it is called as A-type control 

arm. It joins the wheel hub to the vehicle frame for allowing 

a full range of motion while maintaining proper suspension 

alignment. Uneven wear in tyre, suspension noise or 

misalignment, steering wheel shimmy or vibrations are the 

main causes of the failure of lower suspension arm. Most of 

the cases the failures are catastrophic in nature. So the 

structural integrity of suspension arm is crucial from design 

point of view both in static and dynamic conditions. As the 

Finite Element Method (FEM) gives better visualization on 

this kind of the failures so, FEM analysis of the stress 

distributions around typical failure initiation sites is 

essential. Therefore in this it is proposed to carry out the 

crash analysis of lower suspension arm of light weight 

commercial vehicle using FEM. 

A. Objectives of project are 

 Study the existing model design and its function for 

identifying the potential areas of high stress. 

 Upon finding results for structural analysis, use inputs 

for pursuing mass optimization to enhance the 

performance of the drive shaft assembly by modifying 

the design. 

 To reduce failure of the lower wishbone 

B. Methodology 

 Data accumulation 

 CAD modeling of the existing lower wishbone 

 Analysis of design in FEA of existing lower wishbone 

 Modification of the design 

 Analysis of modified design in FEA 

 Result discussion 

III. ANALYSIS 

A. Mesh Model 

 
Fig. 1: Meshed Model 

 
Fig. 2: Constraints 
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Fig. 3: force 

B. Analysis of Existing Model 

1) Modal Analysis 

 

 
Fig. 4: Mode1: 87.2 HzMode2: 255.2 Hz 

 

 
Fig. 5: Mode3: 284 HzMode4: 614.7 Hz 

 

 
Fig. 6: Mode5: 723 HzMode6: 891.3 Hz 

C. Results of Linear Static Analysis 

1) Thickness 1.5 

 

 
Fig. 7: Max displacement = 0.24mmMax Vonmisses stress = 

105Mpa 

 
Fig. 8: Max vonmisses strain = 4.34e-04 Thickness 2.5 
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Fig. 9: Max displacement = 1.6mm Max Vonmisses stress = 

73Mpa 

 
Fig. 10: Max vonmisses strain = 3.03e-03 Thickness 3.0 

 

 
Fig. 11: Max displacement = 1.1mm Max Vonmisses stress 

= 51Mpa 

 
Fig. 12: Max vonmisses strain = 2.12e-03 

D. Results of Crash Analysis 

1) Thickness 1.5 

 

 
Fig. 13: At time 0.00125sec At time 0.0025 
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Fig. 14: At time 0.00375 at time 0.005sec 

 

 
Fig. 15: At time 0.00625sec at time 0.0075sec 

 

 
Fig. 16: At time 0.00875sec at time 0.01sec 

2) Thickness 2.5 

 

 
Fig. 17: At time 0.00125sec at time 0.0025 

 

 
Fig. 18: At time 0.00375 at time 0.005sec 
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Fig. 19: At time 0.00625sec at time 0.0075sec 

 

 
Fig. 20: At time 0.00875sec at time 0.01sec Thickness 3.0 

 

 
Fig. 21: At time 0.00125sec at time 0.0025 

 

 
Fig. 22: At time 0.00375 at time 0.005sec 
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Fig. 23: At time 0.00625sec at time 0.0075sec 

 

 
Fig. 23: At time 0.00875sec at time 0.01sec 

IV. RESULTS & DISCUSSION 

 

Results 

Modification1 

Thickness=1.

5mm 

Modification2 

Thickness=2.

5mm 

Modification

3 

Thickness=3

mm 

displacem

ent 
0.24 mm 1.6mm 1.1mm 

Vonmises 

stress 
105MPa 73MPa 51MPa 

Vonmises 

strain 
4.34e-04 3.03e-03 2.12e-03 

Table 1: 

Results obtained from the static analysis for static loading 

shown above are within the limit. Hence we have analyzed 

wishbone for dynamic loading by carrying out crash 

analysis for three different thicknesses and from the results 

concluded that wishbone with thickness 2.5mm can bear the 

dynamic loading with safe results. 

V. CONCLUSION 

Considering problem this project was successfully executed 

in stipulated time. Design and Analysis of wishbone 

performed in this paper. Wishbones are subjected to high 

stresses need to be designed long life and less failure 

chances. The structural integrity of suspension assembly 

should be such as to permit the structure to sustain stresses 

and fulfill the need.applying three different design 

modifications we designed and analysed three modified 

wishbones in FEA for dynamic load conditions, and as per 

results we have selected modification 2 which can serve our 

need safely. 
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