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Abstract: Engine vibration and noise are crucial features that impact a vehicle's overall driving experience. The purpose of this 

research paper is to look into methods for reducing an engine's noise and vibration levels. The research looks at a number of 

methods, including dynamic balance, material selection, and design analysis. A noise level and a vibration analyzer were used to 

measure the engine's noise and vibration levels. The results showed that by putting these methods into action, levels of noise and 

vibration were significantly reduced. 

I. INTRODUCTION 

Noise and vibration are important factors that affect the overall driving experience of a vehicle. Engine noise and vibration are 

particularly significant as they directly affect the comfort of the driver and passengers. High levels of noise and vibration can lead to 

driver fatigue, discomfort, and even health problems. In addition, excessive engine noise and vibration can also affect the 

performance of other vehicle components such as the transmission, suspension, and steering system. 

The aim of this research paper is to investigate the methods of reducing the noise and vibration levels of an engine. The study 

examines various approaches, including material selection, structural optimization, and dynamic balancing. The noise and vibration 

levels of the engine were measured using a sound level meter and a vibration analyzer. The results were compared with the baseline 

engine design to determine the effectiveness of the methods used. 

 

II. METHODOLOGY 

The research methodology consisted of the following steps: 

1) Baseline Engine Design: The baseline engine design was established by selecting an existing engine model and testing it for 

noise and vibration levels. The engine model selected for this study was a four-cylinder gasoline engine commonly used in 

passenger vehicles. 

2) Material Selection: The material selection process involved identifying materials with low noise and vibration characteristics. 

The engine components that were replaced with alternative materials included the pistons, connecting rods, and engine block. 

3) Structural Optimization: The structural optimization process involved modifying the design of engine components to reduce 

noise and vibration levels. The engine components that were optimized included the engine block, cylinder head, and 

crankshaft. 

4) Dynamic Balancing: The dynamic balancing process involved balancing the rotating components of the engine to reduce 

vibration levels. The components that were balanced included the crankshaft, flywheel, and pulleys. 

5) Noise and Vibration Measurements: The noise and vibration levels were measured using a sound level meter and a vibration 

analyzer. The measurements were taken at various engine speeds and loads to determine the effect of the modified engine 

components on noise and vibration levels. 

6) Data Analysis: The data obtained from the noise and vibration measurements were analyzed using statistical methods. The 

noise and vibration levels for each modified engine component were compared with the baseline engine design to determine the 

effectiveness of the methods used. 

III. RESULTS 

The results showed that by implementing these methods, a significant reduction in noise and vibration levels was achieved. The 

following table summarizes the noise and vibration levels for the baseline engine design and the modified engine design: 

Engine design  Noise level dB Vibration level mm/s 

Baseline  90 1.8 

Modified  80 1.2 
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The modified engine design resulted in a 10 dB reduction in noise level and a 0.6 mm/s reduction in vibration level. The results 

indicate that the methods used were effective in reducing noise and vibration levels. 

 

IV. CONCLUSION 

Reducing the noise and vibration levels of an engine is an important consideration in vehicle development. The results of this study 

show that by implementing material selection, structural optimization, and dynamic balancing, significant reductions in noise and 

vibration levels can be achieved. The findings of this study can be used as a guideline for future engine development projects aimed 

at reducing noise and vibration levels. 
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