
IJIRST –International Journal for Innovative Research in Science & Technology| Volume 2 | Issue 12 | May 2016 
ISSN (online): 2349-6010 

 
All rights reserved by www.ijirst.org 53 

Design and Static Analysis of Shock Absorber 

  

Karthik A. S. Manojkumar M.Hanumanalli 

Assistant. Professor Student 

Department of Mechanical Engineering Department of Mechanical Engineering 

SKSVMACET, Laxmeshwar, Karnataka, India SKSVMACET, Laxmeshwar, Karnataka, India 

  

Vinaykumar B.Honakeri Manjunath S. 

Student Student 

Department of Mechanical Engineering Department of Mechanical Engineering 

SKSVMACET, Laxmeshwar, Karnataka, India SKSVMACET, Laxmeshwar, Karnataka, India 

  

Vinay P.Ugargol 

Student 

Department of Mechanical Engineering 

SKSVMACET, Laxmeshwar, Karnataka, India 

 

Abstract 

 

A shock absorber or suspension system is a mechanical assembly  designed to smooth out or damp shock impulse, and dissipate 

kinetic energy. The shock absorbers duty is to absorb or dissipate energy. In a automobile, it reduces the impact  of traveling over 

rough surface, which  leads to improvement in ride quality, and increase in comfort due to substantially decreased amplitude of 

disturbances. When a automobile is moving on a level road and the wheels strike a speed breakers, the spring is compressed 

instantly. The compressed spring will rebound back to its normal position, causing the body to be lifted. This bouncing process is 

repeated over and over, a little less each time. If bouncing is allowed to go uncontrolled, it will not only cause an uncomfortable 

ride but will make handling of the automobile very difficult. The design of spring in suspension system is very important. In this 

project a shock absorber is designed to automobile of capacity 150cc and a 3D model is created using NX UNIGRAPHICS 10. 

Structural analysis is carried out using ANSYS 14.5  on the shock absorber by varying material for spring, Structural Steel, 

Titanium alloy, Copper alloy, Aluminum alloy. The analysis is done by considering loads, bike weight, single person and 2 persons. 

Structural analysis is done to validate the strength and static analysis is done to determine the displacements for number of materials 

of spring. Comparison is done for four materials to verify best material for spring in Shock absorber.  
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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. 

 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. 

 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. 

 Structures 

Applied to a structure such as a building or bridge it may be part of a seismic retrofit or as part of new, earthquake resistant 

construction. In this application it allows yet restrains motion and absorbs resonant energy, which can cause excessive motion and 

eventual structural failure. 
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 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 

 However the scope of work of this paper is restricted to Metal Spring Shock Absorber type only. 

II. CALCULATION FOR ANALYSIS OF HELICAL SPRING 

 Mean diameter of a coil D(mm)=64mm 

 Diameter of wire d(mm) = 8mm 

 Total no of coils n= 15 

 Pitch(mm)=14mm 

 Weight of bike (N)= 1226.24N 

 Let weight of 1 person(N) = 735.75N 

 Weight of 2 persons(N) = 75×2=1471.5N 

 Weight of bike + 2 persons(N) = 2697.75N 

 Considering Factor of Safety(FOS)=1.5 

 Weight of Bike(N)=1962N~2000N(including FOS) 

 Weight of Bike+2 persons(N)=4050N (including FOS) 

III. RESULT AND ANALYSIS 

Table – 1 

Number of elements generated 

time Type of material 
Total number of 

Nodes 

Total number of 

elements 

Case 1 Structural steel 13164 5799 

Case 2 Copper alloy 13164 5799 

Case 3 Aluminum Alloy 13164 5799 

Case 4 Titanium Alloy 13164 5799 

Table – 2 

stress and deformation for structural steel 

Structural Steel Stress (Mpa) Deformation(mm) 

Load 1 = 2000N 8.92 0.0085 

Load 2 = 4050N 18.5 0.0176 

 

 
Fig. 2: Stress with load 4050N                                                                Fig. 3: Deformation with load 4050N 
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Table – 3 

stress and deformation for copper alloy 

Copper Alloy Stress (Mpa) Deformation(mm) 

Load 1 = 2000N 6.91 0.0083 

Load 2 = 4050N 14.3 0.0172 

Table – 4 

Stress and Deformation for Aluminium alloy 

Aluminum alloy Stress (Mpa) Deformation(mm) 

Load 1 = 2000N 6.83 0.0081 

Load 2 = 4050N 13.8 0.0168 

Table – 5 

stress and Deformation for Titanium alloy 

Titanium Alloy Stress (Mpa) Deformation(mm) 

Load 1 = 2000N 6.82 0.0082 

Load 2 = 4050N 14.3 0.0171 

IV. CONCLUSIONS 

 Evaluating the strength of  design, the structural analysis on the shock absorber was carried out in Ansys 14.5 by  considering 

various materials like Structural Steel, Copper Alloy, Titanium Alloy  and Aluminum Alloy. 

 Equivalent stress and deformations are noted for different load conditions. The result analysis of these materials is put up in 

the form of tables for the easy comparison. Comparing Table 2 & Table 3 it is observed that the stress and the deformation in 

the spring is reduced by 3Mpa and 0.0002mm when copper alloy is used.  

 Similarly the further  analysis was carried out by using aluminum alloy and titanium alloy, results show that the equivalent 

stress and the deformation for titanium  alloy is less but the estimated cost factor is more when compared to other materials. 

Among these materials aluminum alloy has proven to be the best material as per cost reduction as well as the stress and 

deformation is concerned. 
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