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Abstract:  Wheel hub is most important component in terrain vehicle which is used to support the wheel & braking system and  transmit motion 

from the propeller shaft to wheels. The wheel hub in the vehicle is always exposed to self weight of the vehicle, shear loads and twisting loads. 

Due to the above listed loads the hub will be stressed so that the stress and strain analysis is required.This paper focus on to design and analyze  

the terrain wheel hub. The design had been carried out by the  CATIA and  FEA analysis been carried out by the ANSYS. In this paper the 

design of the hub had been modified and stress are determined by performing stress analysis. The computed results are compared to the existing 

model. 
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I. INTRODUCTION 

 

The purpose of the wheel hub is to serve as the glue between the tire and the axle. Tires are attached with studs to the hub assembly. 

The hub assembly then fits on the axle, which connects the tire component to the rest of the car. Because the wheel hub is the bridge between 

the tire and the entire vehicle, if one of its parts breaks down, it creates a ripple effect. That could include problems such as impaired steering 

or a broken axle. 

 

 
 

Fig.1.Practical wheel hub 

 

II. Methodology 

II.I Properties of materials  

Table1. Comparison of En24 material with Al-7075 

S.No. Material Type  En24 Al -7075 

1 Yield Strength (N/mm2) 680 505 

2 Tensile Strength (N/mm2) 870 570 

3 Mass Density (Kg/m3) 7850 2810 

 

II.II. Specifications of Modified Wheel Hub & Model Calculations  

 

 Diameter of hub = 180mm 

 Corner Fillet radius = R15mm 

 Pitch circle diameter= 140mm 

 Bolt diameter= 12mm 
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 Shaft hole diameter = 25mm 

 Number of bolts = 4 bolts 

 

Model calculations  

 

Braking Torque: 

 

1. The force applied on the pedal is assumed to be 294.3 N (30kgf) 

2. Pedal Ratio =6:1 

3. Fmax=Force*Pedal Ratio = 294.3*6=1765.8N 

 

(Max=Forces applied onto the master cylinder) 

𝑃 =
𝐹𝑚𝑎𝑥

𝜋

4
∗ 𝑑2

 

 (P=Hydrostatic Pressure, d=Diameter of Master Cylinder’s Piston) 

 

𝐹𝑚𝑎𝑥 = 𝑃 ∗
𝜋

4
∗ 𝑑2 (By Pascals Law) 

(Fmax=force acting on each piston of the cylinder, D=diameter of the piston in the caliper) 

 

4.  𝐹𝑚𝑎𝑥 = 𝑓𝑚𝑎𝑥 ∗ (
𝐷

𝑑
)

2

  

= (1912.95 ∗ (
0.029

0.190
)

2

 

= 4074.98 N 

 

5. Torque acting on the disc: 

T=𝐹𝑚𝑎𝑥 ∗ 𝜇 ∗ 𝑅𝑒 ∗ Number of Pistons per caliper  

 

=4074.8 ∗ 0.30 ∗ 0.30 ∗ 097 ∗ 

 

=474.33 N-m 

Where, μ=coefficient of friction between brake pad and disc (0.3) 

 

II.III Meshing  

 

 

                                                         Fig.2. Meshing of proposed model  

II.IV. Boundary conditions  

    

        Fig.3. Fixed support applied on centre of the hub         Fig.4. Moment applied on the outer circumference hole  
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   II.V. Designed wheel hub 

     

    Fig.5.The proposed existing model                                    Fig.6. The proposed modified model 

 

III. RESULTS & DISCUSSION 

 

Static Structural Analysis of Existing Hub for EN24 

       

           Fig.7 Total Deformation                                                  Fig.8 Equivalent Elastic Strain  

     

              Fig.9 Shear Elastic Strain                                      Fig.10 Equivalent (Von-Mises) Stress  
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                        Fig.11 Shear Stress       Fig.12  Strain Energy  

 

Static Structural Analysis of Modified Hub EN24         

         
   Fig.13 Total Deformation        Fig.14 Equivalent Elastic Strain 

 

       
Fig.15 Shear Elastic Strain     Fig.16 Equivalent (Von-Mises) Stress 
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Fig.17 Shear stress (Modified Hub-EN24)  Fig.18 Strain Energy (Modified Hub-EN24) 

  

  
Discussion   

Table 2 Comparison of Existing Model and Modified Model with EN24 

S.No Properties Units Existing model Modified model 

1 Total Deformation mm 0.010063 0.010565 

2 Equivalent Elastic Strain mm/mm 0.00012477 0.00012508 

3 Equivalent Von Misses Stress MPa 25.767 25.825 

4 Strain energy Joule 0.03083 0.02885 

 
IV.Conclusion 

  The existing model of wheel hub Von miss stress value was 25.767 Mpa and modified model of wheel hub Von miss stress value 

25.825. When comparing the existing model and modified model with EN24 the  obtained results  are very close, so that the weight of the 

modified model was reduced. 
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