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Abstract

Alloy wheels differ from normal steel wheels because of their lighter weight, which improves the steering and the
speed of the car. Alloy wheels will reduce the unstrung weight of a vehicle compared to one fitted with standard steel wheels. The
benefit of reduced unstrung weight is more precise steering as well as a nominal reduction in fuel consumption. The weight of a
vehicle is one of the most important factor that affecting the fuel economy. At present four wheeler wheels are made of
Aluminum Alloys, Alloy is an excellent conductor of heat, improving heat dissipation from the brakes, reducing the risk of brake
failure under demanding driving conditions. This study consists in to two major sections, Experimental and Analytical Analysis,
are used to study alloy wheel. Among this experimental method be the most precise in determining resonance frequencies and
vibration modes by the electrodynamics vibration shaker.

The Finite Element Method software package and experimental is used for vibration analysis of alloy wheel with the
constraint condition applied on wheel by free-free analysis or wheel is clamped to machine base with help of nut and bolt
arrangement doesn’t make difference and assume to be same for obtained the different parameters such as natural frequency and
mode shapes. The wheel design should be optimized by considering fundamental attributes of a light commercial vehicle such as
NVH and Durability. The analytical and experimental results were obtained for base model and optimized model separately and
finally compared. The results of FEA, experimental with the NVH Attribute for natural frequencies and vibration modes of an
optimized alloy wheel are get matched and validated.

Keywords: Alloy Wheel, FEA, Electrodynamics vibration Shaker, NVH.

1. INTRODUCTION

Alloy wheels are automobile wheels which are made from an alloy of aluminum or magnesium metals or sometimes a mixture of
both. Alloy wheels differ from normal steel wheels because of their lighter weight, which improves the steering and the speed of
the car. Alloy wheels will reduce the unstrung weight of a vehicle compared to one fitted with standard steel wheels. The benefit
of reduced unstrung weight is more precise steering as well as nominal reduction in fuel consumption. Alloy is an excellent
conductor of heat, improving heat dissipation from the brakes, reducing the risk of brake failure under demanding this collecting
data from reverse engineering Process from existing model. Driving conditions. At present four wheeler wheels are made of
Aluminum Alloys. In Design change proposal in order to reduce weight of wheel in this section, design change proposals will be
given in order to reduce wheel weight and these proposals will be investigated for durability and NVH considerations. In order to
avoid undesired interior noise the natural frequency of the wheel should be higher than 350 Hz since this value is considered as
critical frequency. Moreover, durability availability will be checked on defined condition in SAE J328. 5 mm metal removing has
been applied by to the areas that black colored and marked with in the oval shape. Metal removing has been applied in order to
reduce weight.
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Fig.2.1 3D Model of Base Model Wheel Fig.2.2 Fine Meshing for Base Model

2.1 MODAL RESULTS OF BASE MODEL
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2.2 WEIGHT REMOVAL OF WHEEL

Resulfs
Original Mass (7,046 kg
Marginal Mass ~ |1.6009 e-002 kg
Optimized Mass ~ |6.5626kg |

Fig.2.8 Shape Optimization of Alloy Wheel Table 2.1 Results of weight optimization(12% Standard)
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3. NVH EVALUATION FOR WEIGHT REDUCTION PROPOSAL

Noise, Vibration, Harshness Consideration.

[1] In order to avoid undesired interior noise the natural frequency of the wheel should be higher than 350 Hz

[2] Since this value is considered as critical frequency
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Fig.3.1 3D Model of Optimized Model Wheel Fig.3.2 Fine meshing for optimized wheel

3.1 Modal Results of Modified Model
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Fig.3.3 Total Deformation 1 Fig.3.4 Total Deformation 2
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4. EXPERIMENTAL WORK

4.1 Experimental Setup for Alloy Wheel

To know resonance natural frequency special purpose machine was used for Electrodynamics Vibration Shaker. The
experimentation for alloy wheel is carried out using an Electrodynamics Vibration Shaker. The wheel is held in position with
other operating conditions identical to the application.

Test Conditions are Resonance Search from 50Hz to 750Hz, Acceleration 1g.

Device under test mounted on 4 holes to the shaker table. Control accelerometer mounted with adhesive on shaker table. Monitor
accelerometer mounted on device under the test with adhetive.controling and monitoring is done with vibration controller. The
Experimental set up of alloy wheel is as shown in figure below

Moritor accakerometer

Control acceleromeier

Z Aas
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Fig 4.1 Electro dynamic vibration shaker

5. RESULT AND DISCUSSION

5.1 Natural Frequencies of FEA and Experimental of Case 1% for Base Model
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Graph 5.1 Number of Modes Vs Frequency
5.2 Natural Frequencies of FEA and Experimental of Case 2™ for Optimized Model
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Graph 5.2 Number of Modes Vs Frequency
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5.3 NVH Evaluation for weight Reduction Proposal Comparison between Base Model and Optimized
Model
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6. CONCLUSION

14 Hz frequency has been sacrificed from first natural frequency. Since first natural frequency decreased 411 Hz, still greater than
350 Hz which is interior noise limit, this proposal is acceptable from NVH point of view.

The fundamental natural frequency of light commercial vehicle wheel representing the dynamic behavior of real structure is
424.88 Hz.

Also, the proposal is acceptable durability point of view. By using this opportunity nearly_500gm per wheel and 2 kg and 7% per
vehicle weight reduction have been gained in this study.
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