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ABSTRACT

In response to worries about pollution and health, bicycles have become a well-liked option for eco-friendly transportation. Numerous studies have been conducted
with the goal of improving cycling experiences, which has resulted in the creation of specialty bicycles including Urban Transportation Bikes, Mountain Bikes, and
Road Bikes. This article discusses the idea of the (Alpha) Wheel, also known as the loop wheel, a cutting-edge construction that directly integrates a suspension
mechanism into the wheel frame. The (Alpha) Wheel's main goal is to make cycling more comfortable and to reduce road vibrations.

In the present investigation ANSYS workbench 19.2 are used to investigate wheels made of an aluminium alloys, steel for structure and cast iron (Grey). This
research tries to calculate the wheel forces that are responsible for maximum deflection and identify the primary stresses. Also in this research work some point
will be discussed for the future design and improvement in the functioning of the wheel.
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1. INTRODUCTION

The Alpha wheel, a crucial part of contemporary engineering systems, experiences considerable mechanical loads when in use. For the Alpha wheel to
be designed optimally, the right materials must be chosen, and its performance must be safe and effective, an accurate assessment of the Alpha wheel's
stress distribution is necessary. In this study, we use ANSYS, a potent finite element analysis (FEA) tool, to explore the stress distribution in the Alpha
wheel. Stress distribution analysis is an essential component of wheel design since it has a direct bearing on the toughness and safety of the wheel.
Understanding the stress patterns and spotting areas of concentrated high stress are essential to avoiding early failure, extending the life of the wheel, and
ultimately ensuring the safety of the car and its occupants.

Using cutting-edge FEA methods applied in the widely used program ANSYS, the current study intends to evaluate the stress distribution in the Alpha
wheel. This study aims to offer useful insights into improving the wheel's stress distribution by investigating the impact of material variation on stress
distribution.

2. PROBLEM IDENTIFICATION

The current issue is utilizing ANSYS to examine the stress distribution in an Alpha wheel through material modification. Most commonly, an Alpha
wheel is a particular kind of wheel utilized in a mechanical or technical application. Understanding how changes in the Alpha wheel's material qualities
affect its stress distribution under specific loading conditions is the main objective of this work. Engineers and designers can improve the wheel's design
for a variety of applications with the use of this study, which can offer useful insights into the wheel's structural integrity and performance.

3. OBJECTIVES

The main objectives of this research work are as follows

. Create an in-depth and precise 3D CAD model of the Alpha wheel that includes all pertinent geometrical elements, measurements, and
mounting interfaces.

. Using ANSYS software, build a finite element model of the Alpha wheel, making sure the discretization and mesh quality are accurate.
e  Create believable boundary conditions, loading situations, and limits that mimic the Alpha wheel's actual operating conditions.

. Investigate the stress distribution over the Alpha wheel's surface by running FEA simulations for every material change.
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e Give design suggestions based on the stress distribution analysis to improve the structural performance of the Alpha wheel.

e  Verify the accuracy of the FEA results by contrasting them, as necessary, with experimental data or analytical solutions.

4. METHODOLOGY

The methodology to be used depends on how we address a certain scenario and the circumstances under which the study is conducted. There could be
different methods for the identical research.
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5. RESULTS
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Figure 5.1 Values of deformation, Equivalent strain, stress Comparison at 1000 N
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Figure 5.2 Values of deformation, Equivalent strain, stress Comparison at 1500 N

6. CONCLUSION

Based on the analysis, the following conclusions can be drawn:

Aluminum Alloy: The aluminum alloy suspension wheel has advantageous qualities such a high strength-to-weight ratio, low weight, and superior
corrosion resistance. Under the applied loads, it demonstrated adequate rigidity and durability. To prevent excessive stress concentrations in crucial
locations, caution must be exercised.

Grey Cast lron: Grey cast iron suspension wheels have great strength and excellent damping characteristics, making them appropriate for absorbing
shocks and vibrations. It offered decent durability and stability. However, it is crucial to take into account its heavier weight in comparison to other
materials and probable corrosion issues.

Structural Steel: The structural steel suspension wheel provided a compromise between strength, durability, and weight. It demonstrated good load-
bearing capacity and deformation resistance. Engineering uses for structural steel are numerous, and it is a dependable material for suspension systems.
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