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A B S T R A C T 

The wheel rim is a highly important component of this car. It carries all of the vehicle's weight. Therefore, great consideration must be given to the wheel rim 

design. In addition to design, choosing the right material is an important responsibility. High strength, light weight, low cost, dependability, etc. are all desirable 

qualities in rim design materials. Three different types of material were used in this paper's discussion of a finite element analysis of a wheel rim. Creo 4.0 is used 

for modelling, and ANSYS is used for analysis. Because it is a common approach to calculate stress and deformation when the load does not fluctuate with time, 

finite element analysis is used to examine the outcome. Findings when comparedsince aluminium is strong and lightweight, it helps to improve fuel economy. A 

good material for wheel rim design is aluminium. Three different material types—aluminum alloy, structural steel, and alloy steels taken into account. Compared 

to other materials, the aluminium alloy exhibits the best performances 

.Keywords: Creo 4.0, Structural Steel, Stainless Steel & Aluminium alloy  

1.Introduction 

The stability of the vehicle's wheels must be ensured with extra care because they are crucial to its safety. The development of the wheel has had a 

significant impact on design, material choice, and production techniques. They are loaded in a complex way, and only improved implicit loading will 

allow for further wheel design advancement. It is necessary to have precise information of the loads, the mechanical properties, and the permissible 

stresses of the material in order to design the wheel in the best possible way. The fuel efficiency and gas emissions of automobiles will be considerably 

improved by the use of lightweight materials for the body and wheels. Alternative materials like aluminium and magnesium alloys,Wheels made of 

polymer matrix composites (pmc's) rather than steel have a lower weight than steel-made wheels. It is carried out without sacrificing the passengers' 

comfort, performance, or safety. The use of carbon, which is abundant in nature and inexpensive, to make wheel rims has now begun a revolution in the 

vehicle industry. Due to rivalry, the automotive industries are under a lot of pressure to produce parts that are both cheap and of optimum design. The 

parts ought to use less gasoline while operating more efficiently.Consequently, product development is required. Reducing the vehicle's bulk will help 

with this. The comfort of the passengers is significantly influenced by the wheel and tyre. Without sacrificing the strength of the wheel, the materials 

used to make this mass are modified from the ones now in use. Because there is less unsprung mass on the lighter wheels, the suspension can follow the 

path more closely, which improves grip. This results in better handling. 

 

1.1 Requirements  

 Manufacturers of automobiles need from their wheel suppliers a high-quality product that not only satisfies all standards for safe operation 

but also has the strength to withstand severe abuse. The flexibility of style and cosmetic appeal of aluminium wheels, especially after 

extended use, are their most crucial qualities. Another significant aspect is the generally lower weight, which results in a lower rotary 

moment of inertia. 

 Stiffness  

 Static performance  

 Fatigue behaviour  

 Crash worthiness  

 Thermal aspects  
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2.Modelling 

The most common numerical approach is FEM. Linear, nonlinear, buckling, thermal, dynamic, and fatigue analysis applications. When utilizing 

any commercial software there are 3 steps -  

1) Preprocessing- Consumes most the out of the three steps.  

2) Processing (or solution) - just click on ―Solve"& it's the software's turn to do the job  

3) Post processing- Result viewing & interpretation  

2.1 Types of analysis  

1) Static analysis  

2) Fatigue analysis  

3) Optimization  

 

Figure 1 Boundary Condition  

 

Table 1 Basic Geometry Option Condition 
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2.2 Applying boundaryconditions 

 

 
 

 

 

 

 
 

Figure 2 Meshing Condition 
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Table 2.boundary Condition and geometry details 

 

 

 

 
 

 

 

3.Results 

 

 

Figure 4 Deformation of Aluminium alloy 

The Deformation shown in Aluminium alloy as maximum deformation & Minimum deformation 0.13526 mm & 0.015029 mm respectively. Zero value 
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neglected here taking the next to zero value as mention above as minimum.  

 

Figure 5 Deformation of Stainless Steel 

 

Now stainless steel shown Deformation as maximum deformation & Minimum deformation 0.13786 mm & 0.015318 mm respectively. Zero value 

neglected  

 

 

Figure 6 Deformation of Structural Steel  

 

The total maximum and minimum deformation shown in Structural steel are 0.13457 mm & 0.014952 mm respectively. Zero value neglected  
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Figure 7 Stress of Aluminium alloy 

 

The maximum and minimum stress value  observed into the Aluminium alloy are 107.4 MPa & 0.33865 MPa respectively both the stress value are less 

than the other two materials  

 

 

Figure 8 Stress of Stainless Steel 

 

 

The stainless steel has stress values of 307.36 MPa and 0.92409 MPa. Respectively, although based on observation, the value of stainless steel has a 

stress that is three times lower than that of structural steel. 
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Figure 9 Stress of Structural Steel  

 

The structural steel was subjected to stresses of 311.36 MPa and 0.9065 MPa. Respectively, but according to observation, the stress value of structure 

steel is less than that of stainless steel, and the stress value of aluminium alloy is more than three times that of structural steel. 
 

4.Conclusion 

The wheel rim's CAD model is created in CATIA and loaded into ANSYS for processing. The bolt circle of the wheel rims is fixed, and a force of 1000 

m/s2 is applied around the circumference of the wheel rims made of structural steel, stainless steel, and aluminium alloy. The conclusions drawn from 

the results are as follows. 

1. AL6061 with Elliptical spoke shape have subjected to more total deformation compared to   structural steel but lower than the stainless steel as the 

value 0.13526 mm, 0.13457 mm & 0.13786mm respectively. Due to the deformation in aluminium and structure steel near about same value so both 

suitable for use. 

2. Aluminium Alloy have subjected less von-mises stress compared to Remaining materials like Structural steel & Stainless-steel  value as 107.4 MPa , 

311.65 MPa & 307.36 MPa respectively 

3. Aluminium alloy has a more life compared to remaining materials.  

4. Weight of Aluminium is 40 to 50% less weight compared to remaining materials  

5. By comparing all result we are suggested that Aluminium with hexagon shape is better material compared to remaining material it is suitable 

material and this shape manufacturing of Alloy wheel. 

6. The cast of the material also low as compare to the remaining other two materials. 
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