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ABSTRACT 

The work discusses on improving the stability of the Double Wishbone suspension of commercial vehicle. 

The entire Wishbone suspension ought to be light weight, less expensive, durable and has to be capable of 

withstanding the rugged environment in off-terrain. In recent days, development in the suspension system has been 

radical and so the analysis in this work would add value to the engineering community. 

This paper focusses on the Finite Element Analysis of the Stress-Strain Analysis of Lower Wishbone arm in 

aim to improve and modify the existing design. For this work, a comparative study of Composite Lower Wishbone 

Arm and Steel Lower Wishbone Arm.  

It is found from this work that the deflection of Composite Lower Wishbone Arm is as high as the Steel 

Lower Wishbone Arm at same loading conditions. The redesigned suspension arms can also achieve an average 

weight saving of 18% with respect to the baseline Steel Lower Wishbone Arm. 
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1. INTRODUCTION 

The Lower Wishbone is can also be called as A-arm. Wishbones is utilised in all-wheel Independent 

suspension setup. A wishbone has two mountings on the chassis of a car and one mounting for locating the wheel in 

which it is connected to. Double Wishbone setup is called so since two rods are being used on the two mounting 

points. Double Wishbones offers better stability to the wheel movements at high speeds which reduces the Camber 

angle as the wheel moves up and down over uneven surfaces. Tweaking is easily possible by adjusting the Wishbones 

at every joint for optimal wheel movement. In Automobiles, to locate the wheel a Double Wishbone (or upper and 

lower A-arm) suspension is an Independent suspension design by using two (occasionally parallel) Wishbone-shaped 

arms. 

During the actual working conditions, the maximum load is transferred from the upper wishbone arm to the 

lower wishbone arm that will result in possibility of a failure in addition to bending of the lower wishbone arm at the 

ball joint location. This will also be a problem in control arm because of the high impact load produced due to the 

undesirable road condition. In off-terrain situations. Hence, it is essential to focus on the Stress-Strain analysis study 

of lower wishbone arm to modify and improve the design in use. Also current conventional material used (low carbon 

steel) can be replaced by composite materials for efficient functioning. 

Objectives Overview: The complete work is done on the left hand Lower Control Arm of the four-wheel drive. To 

find out problems in vehicle, some durability test has been performed on the complete vehicle. During the testing, 

force measurement has been done, which forms the basis of stress limit checking of the Independent Suspension 

Link in actual working environment. A complete work is performed on the study of rolling, pitching and braking 

effect on the link by considering Modal Analysis using Finite Element Approach in ANSYS software. Comparing 

both the materials, the good material for wishbone has been chosen. 

Modelling of Wishbone: As a prerequisite to the Finite Element model, the physical geometry of the lower wishbone 

link was created using CREO software. The actual physical model observation is also required to validate or compare 

it with the model created at our place. So for this. An onsite photograph of the wishbone model to compare it with 

CAD model was provided. 

 
Figure.1. Model of Wishbone 

FE Mesh Generation: After validation of the model, generation of Finite Element Mesh is carried out. A very fine 

mesh creates hardware insufficiency issues because the computations grow voluminous. As the number of nodes 

increases, the total degree of freedom of the model correspondingly would raise. So, the model has to be designed 

optimally by placing fine mesh overs critical areas and coarse mesh for the rest. This would enable lesser run times 

and acceptable accuracy. 
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Figure.2. Meshing Structure of Wishbone 

2. SELECTION OF MATERIAL 
Considering the selection of material for wishbone for design and fabrication the strength of the material 

chosen should be well enough to withstand entire load acting on it in dynamic loading conditions. A number of 

factors effect the material selection some of which are the carbon content, individual material properties, availability 

and the most importantly the cost for economical implementation. For this work, Carbon Fibre Reinforced Polymer 

(Composite Material) has been deployed in place of Mild Steel that is in use for a considerably longer period in 

Automobile industry. 

3. RESULT AND DISCUSSION 

Stress Analysis Procedure in FEA: The load applied on Lower Wishbone Arm is W1 = 5500. Then stress analysis 

by ANSYS Software the results are shown in Fig.3. 

 
Figure.3. Stress in Lower Wishbone Arm in structural steel & composite material 

The Stress at different load conditions is tabulated in Table.1, below: 

Table.1. Load variation result on structural steel & composite material 

Load (N) Structural steel (Pa) Composite material (Pa) 

4900 5.1421e8 6.3719e8 

5500 5.71717e8 7.1522e8 

6000 6.2964e8 7.8024e8 

 

 
Figure.4. Stress (108 Pa) Vs Load (N) 

Strain Analysis Procedure in FEA: The load applied on Lower Wishbone Arm is W1 = 5500N. Then maximum 

and minimum strain values are found by ANSYS the results are given by following Fig.5. 

 
Figure.5. Strain in Lower Wishbone Arm in structural steel & composite material 

The Strain at Different Load Conditions is tabulated below in Table.2, 

Table.2. Load variation result on structural steel and composite material 

Load (N) Structural Steel Composite Material 

4900 0.002571 0.12804 

5500 0.002885 0.14372 

6000 0.0031482 0.15679 
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Deformation Analysis Procedure in FEA Wishbone Arm: The load applied on Lower Wishbone Arm is W1 = 

5500N. Then maximum and minimum total deformation values are found by ANSYS the results are given by 

following Fig.7. 

 
Figure.7. Deformation in Wishbone Arm in structural steel & composite material 

The Total Deformation at different Load Conditions is tabulated in the Table.3, below: 

Table.3. Load variation result on structural steel & composite material 

Load (N) Structural Steel (m) Composite Material (m) 

4900 0.0056037 0.24123 

5500 0.0062898 0.27076 

6000 0.0068616 0.29538 

 

 
Figure.8.Total Deformation (M) vs Load (N) 

4. CONCLUSION 

 From this work, it is evident that under the static load conditions, the deflection and the stresses involved 

with the steel lower wishbone arm and composite lower wishbone arm are found to exhibit great deviation 

in their performance. Evidently, the Carbon fiber suspension control arms meet the same static requirements 

that of the steel ones which was priory employed.  

 Deflection in the Composite lower wishbone arm has been found higher than the steel lower wishbone arm 

provided the same loading condition environment.  

 The redesigned suspension arms is proposed to achieve better loading conditions besides an average weight 

saving of 18% with respect to the baseline steel arms which is a huge advantage. 
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Figure.6. Strain Vs Load (N) Curve 


