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I. INTRODUCTION 
A shock absorber or damper is a mechanical device designed to smooth out or damp shock impulse, 

and dissipate kinetic energy. 

 

1.1 Description 

Pneumatic and hydraulic shock absorbers commonly take the form of a cylinder with a sliding piston 

inside. The cylinder is filled with a fluid (such as hydraulic fluid) or air. This fluid-filled piston/cylinder 

combination is a dashpot. 

 

1.2 Explanation 

The shock absorbers duty is to absorb or dissipate energy. One design consideration, when designing or 
choosing a shock absorber, is where that energy will go. In most dashpots, energy is converted to heat inside the 

viscous fluid. In hydraulic cylinders, the hydraulic fluid will heat up, while in air cylinders, the hot air is usually 

exhausted to the atmosphere. In other types of dashpots, such as electromagnetic ones, the dissipated energy can 

be stored and used later. In general terms, shock absorbers help cushion cars on uneven roads. 
 

1.3 Applications 

Shock absorbers are an important part of automobile and motorcycle suspensions, aircraft landing gear, 

and the supports for many industrial machines. Large shock absorbers have also been used in structural 

engineering to reduce the susceptibility of structures to earthquake damage and resonance. A transverse 

mounted shock absorber,  

 

called a yaw damper, helps keep railcars from swaying excessively from side to side and are important 

in passenger railroads, commuter rail and rapid transit systems because they prevent railcars from damaging 

station platforms. The success of passive damping technologies in suppressing vibration amplitudes could be 

ascertained with the fact that it has a market size of around $ 4.5 billion. 

Abstract 
A suspension system or shock absorber is a mechanical device designed to smooth out or 

damp shock impulse, and dissipate kinetic energy. The shock absorbers duty is to absorb or dissipate 

energy. In a vehicle, it reduces the effect of travelling over rough ground, leading to improved ride 

quality, and increase in comfort due to substantially reduced amplitude of disturbances. The design of 

spring in suspension system is very important. In this project a shock absorber is designed and a 3D 

model is created using Pro/Engineer. The model is also changed by changing the thickness of the 

spring. Structural analysis and modal analysis are done on the shock absorber by varying material for 

spring, Spring Steel and Beryllium Copper. The analysis is done by considering loads, bike weight, 

single person and 2 persons. Structural analysis is done to validate the strength and modal analysis is 

done to determine the displacements for different frequencies for number of modes. 

Comparison is done for two materials to verify best material for spring in Shock absorber. 
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Fig.1: Rear shock absorber and spring of a BMW R75/5 motorcycle 

II. Vehicle suspension 

In a vehicle, it reduces the effect of traveling over rough ground, leading to improved ride quality, and 

increase in comfort due to substantially reduced amplitude of disturbances. Without shock absorbers, the vehicle 

would have a bouncing ride, as energy is stored in the spring and then released to the vehicle, possibly 

exceeding the allowed range of suspension movement. Control of excessive suspension movement without 

shock absorption requires stiffer (higher rate) springs, which would in turn give a harsh ride. Shock absorbers 

allow the use of soft (lower rate) springs while controlling the rate of suspension movement in response to 

bumps. They also, along with hysteresis in the tire itself, damp the motion of the unsprung weight up and down 

on the springiness of the tire. Since the tire is not as soft as the springs, effective wheel bounce damping may 

require stiffer shocks than would be ideal for the vehicle motion alone. Spring-based shock absorbers commonly 
use coil springs or leaf springs, though torsion bars can be used in torsional shocks as well. Ideal springs alone, 

however, are not shock absorbers as springs only store and do not dissipate or absorb energy. Vehicles typically 

employ springs or torsion bars as well as hydraulic shock absorbers. In this combination, "shock absorber" is 

reserved specifically for the hydraulic piston that absorbs and dissipates vibration. 

       

2.1 Shock Absorber types  
There are a number of different methods of converting an impact /collision into relatively smooth 

cushioned contact. 

 Metal Spring  

 Rubber Buffer  

 Hydraulic Dashpot  

 Collapsing safety Shock Absorbers  

 Pneumatic Cylinders  

 Self compensating Hydraulic  

 

2.2 Model of shock absorber 

 parts of shock absorber 

 

 
 

Fig.2: Bottom 
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Fig.3: Top 

 

 
 

Fig.4: Spring 
 

 
 

Fig.5: Total assembly 
 

 
Fig.6: Explode view 

 

 
 

Fig.7: Modified spring of shock absorber 
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III. ANALYSIS OF SHOCK ABSORBER 

 
Fig.8: Imported Model from Pro/Engineer 

 

Fig.9: Meshed Model 

IV. RESULTS & DISCUSSION 

 
 

Fig.10: DOF Solution 
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Fig.12: Deformed Shape 

 

V. CONCLUSION 
In our project we have designed a shock absorber used in a 150cc bike. We have modeled the shock 

absorber by using 3D parametric software Pro/Engineer.To validate the strength of our design, we have done 

structural analysis and modal analysis on the shock absorber. We have done analysis by varying spring material 

Spring Steel and Beryllium Copper.By observing the analysis results, the analyzed stress values are less than 
their respective yield stress values. So our design is safe.By comparing the results for both materials, the stress 

value is less for Spring Steel than Beryllium Copper.Also the shock absorber design is modified by reducing the 

diameter of spring by 2mm and structural, modal analysis is done on the shock absorber. By reducing the 

diameter, the weight of the spring reduces. By comparing the results for both materials, the stress value is less 

for Spring Steel than Beryllium Copper.By comparing the results for present design and modified design, the 

stress and displacement values are less for modified design.So we can conclude that as per our analysis using 

material Spring steel for spring is best and also our modified design is safe. 
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