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Abstract: The suspension framework is utilized to watch the vibrations from the stun stacks because of abnormalities of the 

street surface. Rinsten spring frameworks have been intended to enhance bicycle solace and taking care of by disseminating 

territory instigated vitality. Rinsten springs are made of Chrome vanadium steel (50 Cr VA), which enables them to return 

to their original form after an as significant force is applied. A specific application of steel spring in automotive is ruled by 

the industrial guideline. This study of the project is an attempt to investigate the characteristics of spring and existing a 

problem of a material and it's replaced by Chromium martensitic (spring steel (Grade 70) & Stainless steel ASTM 316), 

where the analysis approach was done systematically using experimental and numerical methods. The experimental part 

was intended to verify the spring’s material properties (flexural strength, and shear strength) are within the standard for 

spring steels. Later, finite element simulation was performed using ANSYS (Ver.19.1) software. 
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I. INTRODUCTION 

The shock absorber which is one of the suspension systems is designed mechanically to handle shock impulse and dissipate 

kinetic energy. A shock absorber absorbs shock and provides resistance to the movement of the spring. It reduces the amplitude of 

disturbances leading to increase in comfort and improved ride quality. Hence the designing of spring in a suspension system is very 

crucial. Design in an important industrial activity which influences the product. It is a mechanical device that on receiving shock 

impulse smooth it out and converts it into kinetic energy. 

 
1.1 Spring Suspension 

A spring is defined as an elastic body, whose function is to compress when loaded and to recover its original shape when 

the load removed. A spring is a flexible element used to exert a force or a torque and, at the same time to store energy. The force 

can be a linear push or pull, it can be radial. The torque can be used to cause a rotation. Spring can be classified according to the 

direction and the nature of the force exerted by the spring can when it is deflected. Helical compression spring are typically made 

from round wire, wrapped into a straight, cylindrical from with a constant pitch between adjacent coils. Square or rectangular wire 

may also be used. Without an applied load, the spring’s length is called the free length is called the free length. When a compression 

force is applied the coils are pressed more closely together until they all touch, at which time the length the minimum possible is 

called the solid length. A shock impulse and dissipate kinetic energy. 

Springs are crucial suspension elements on automobiles which are necessary to minimize the vertical vibrations, impacts 

and bumps due to road irregularities and create a comfortable ride. Coil springs are commonly used for automobile suspension and 

industrial applications. The fuel efficiency and emission gas regulations of automobiles are two important issues in these days. The 

best way to increase the efficiency is to reduce the weight of the automobiles. Metal coil spring can be replaced by composite spring 

can be composite spring because of weight reduction and corrosion resistance. Metal coil spring cannot withstand high temperature. 

At high temperature where it is required to operate composite spring are used. Metal spring have several advantages, they are very 

cheap to produce in almost all kinds of measures and in a very broad range of stiffness. 

 

1.2 Working Principle 

  Spring shock absorber as the name suggests is used to absorb the jerks or bumps by using coil spring. The spring shock 

absorber is given stiffer character by tightening the spring. The center of the spring shock absorber usually contains rebound 

dampening unit. As the shock absorber changes the length the flow fluid inside the shock absorber starts. Spring length is usually 

controlled by turning the disc at the bottom of the rear wheel more resistant to upward motion. The dampening is both controlled 

and adjusted in the spring shock absorber by controlling the fluid reservoir. If the dampening is increased the motion of the shock 

is slowed down. The spring type of shock absorber are usually utilized for protecting the delicate mechanisms, like instruments, 

from direct impact or loads that are applied instantaneously.  
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Fig 1.1 Rinsten spring 

Rinsten Spring is a simple and smart solution to smooth your way while cycling. It is a universal seat post bicycle shock 

absorber that makes the ride more comfortable and the body more healthy because minimizes annoying bumps and vibrations from 

any kind of the surface. It is made from chromium steel (50CrVA). If it has a specification of Length is 170mm, height - 50 - 80mm, 

width - 51mm. Weight - 392 grams. The angle is 8-10 degrees, but when condition of riding, the saddle is at an accustomed angle, 

parallel to earth. It have carried out a bench tests of the Rinsten Spring and it remained operable at the load of 200kg.In this system 

damps vertical impacts and vibrations and adjusts to pelvis bending during cycling. Thanks to our spring your back literally "sticks" 

to the seat and doesn't shift. This allows applying less effort when riding and avoiding injuries. 

1.2 Spring Testing Machine 

This machine is used to find out the stiffness for springs. It is very much useful for design and inspection of the helical 

spring. This machine has a fixed column, in that column the two jaws slide over the column, in between the jaws the spring is placed 

this jaws are moved by a special square threaded screw rod, when rod is rotated the movable jaw will move up and down, the spring 

balance is placed at the top of the column and hook of the spring balance is connected with movable jaw, when screw is rotated the 

spring will have compressed it will show the load in spring balance and deflection in steel rule which is fitted in the column. 

 

Figure 1.2 Spring Testing Machine                         Figure 1.3 Universal Testing Machine 

1.3 Universal Testing Machine (UTM):    
A universal testing machine (UTM), also known as a universal tester, materials testing machine or materials test frame, is 

used to test the tensile strength and compressive strength of materials. An earlier name for a tensile testing machine is a tensometer. 

The "universal" part of the name reflects that it can perform many standard tensile and compression tests on materials, components, 

and structures. The set-up and usage are detailed in a test method, often published by a standards organization. This specifies the 

sample preparation, featuring, gauge length (the length which is under study or observation), analysis, etc. The specimen is placed 

in the machine between the grips and an extensometer if required can automatically record the change in gauge length during the 

test. If an extensometer is not fitted, the machine itself can record the displacement between its cross heads on which the specimen 

is held. However, this method not only records the change in length of the specimen but also all other extending / elastic components 

of the testing machine and its drive systems including any slipping of the specimen in the grips. Once the machine is started it 

begins to apply an increasing load on specimen. Throughout the tests the control system and its associated software record the load 

and extension or compression of the specimen. Machines range from very small table top systems to ones with over 53 MN (12 

million lbf) capacity. 

1.4 Finite Element Analysis (FEA)  
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 Finite element analysis (FEA) was first developed in 1943 by R. Courant, who utilized the Ritz method of numerical 

analysis and minimization of variation calculus to obtain approximate solutions to vibration systems. Shortly thereafter, a paper 

published in 1956 by M. J. Turner, R.W. Clough, and H.C. Martin, and L. J. To established abrader definition of numerical analysis. 

The paper centered on the “stiffness and deflection of complex structures”. By the early 70’s, FEA was limited to expensive 

mainframe computers generally Owned by the aeronautics, automotive, defense, and nuclear industries. Since the rapid decline in 

the cost of computers and the phenomenal increase in computing power, FEA has been developed to an incredible precision. Present 

day supercomputers are now able to produce accurate results for all kinds of parameters. FEA consists of a computer model of a 

material or design that is stressed and analyzed for specific results. It is used in new product design, and existing product refinement. 

  

II. LITERATURE REVIEW 

Baier-Saip and et.al, [2018] evaluated the physical properties of arteries are important in the research of the circulatory system 

dynamics. Moreover, in order to build Virtual Reality Simulators, it is crucial to have a tissue model able to respond in real time. 

The spring stiffness depends on the mesh geometry and on the elastic properties of the artery. The 3D stress distributions within 

plaques under certain loading and boundary conditions, so to analyze the biomechanical response to geometrical, structural, and 

material changes. Katsuyuki Hara and et.al, [2018] investigated high specific strength/stiffness is adopted in assistive products 

such as orthosis for relieving the physical burden of patients. The orthosis needs the flexible configuration of articulations like 

walking of normal subjects. Since the CFRP autoclave method is suitable for molding complex shape parts, a structural component 

containing a partially curved region such as U-shape can be integrally molded by the method. Flexibility characteristics are added 

to a structural component without an increase in the number of parts. In this study, the flexibility of CFRP was evaluated for 

embedded light and durable springs into orthosis. First, three-point bending tests of the flat laminate were performed to assess the 

advantage of CFRP used as spring materials. Second, the flexural properties and fracture mechanism of a U-shape spring were 

investigated in comparison with the results of the flat laminate. Goran Vukelic and et.al., [2016] discussed due to frequent failures 

of coil springs on a specific type of motor vehicle, analysis of possible causes of failures was performed. Analysis was done on a 

single coil spring removed from a vehicle after failing in service. Besides visual examination that revealed fracture to happen on a 

first bottom coil, several other experimental techniques were used in the failure analysis. Using optical microscopy evaluation of 

the basic microstructure of the fractured surface was performed and possible inclusions distinguished. Detailed scanning electron 

microscopy (SEM) examination at suitable magnifications was employed to characterize the fine microstructure of the fractured 

surface and reveal flaws that served as crack initiation points. Optical emission spectrometer with glow discharge source (GDS) 

sample stimulation was used to determine chemical composition of material used for spring fabrication. Additionally, hardness test 

was performed. Using results of the performed experimental analysis, possible causes of failure were recognized. Several factors, 

among them inherent material defect combined with material fatigue and helped by insufficient corrosion protection, caused failure 

of coil spring. Obtained results are valuable in predicting behavior of coil springs mounted in other vehicles of the same type and 

can be taken as a reference in improving future design. Arkadeep Narayan and et.al., [2017] evaluated a methodology for 

designing prismatic springs of non-circular coil shape and non-prismatic springs of circular coil shape using analytical and 

numerical methods. To start with, simple analytical formulations for obtaining the axial deformation of the springs under axial load 

have been demonstrated. Next, the processes of obtaining CAD models of the springs and their subsequent finite element analysis 

(FEA) in commercial software’s have been outlined. Pramod Reddy and et.al, [2014] investigated the suspension system is used 

to observe the vibrations from shock loads due to irregularities of the road surface. It is perform function without impairing the 

stability, steering (or) general handling of the vehicle. Generally, for light vehicles, coil springs are used as suspension system. This 

investigation includes comparison of modeling and analyses of primary suspension spring. Valsange and et.al, [2011] discussed a 

review of fundamental stress distribution, characteristics of helical coil springs. An in depth discussion on the parameters 

influencing the quality of coil springs is also presented. Factors affecting strength of coil spring, FEA. Approaches by the researchers 

for coil spring analysis are also studied. Reduction in weight is a need of automobile industry. Thus the springs are to be designed 

for higher stresses with small dimensions. Achyut and et.al, [2015] investigated a suspension system or shock absorber is a 

mechanical device designed to smooth out or damp shock impulse, and dissipate energy. In this project a shock absorber is designed 

and a 3D model is created using pro/Engineer. Structure analysis is done to validate the strength and modal analysis is done to 

determine the displacements for different frequencies for number of modes. Lakshmana Kishore and et.al, [2009] discussed 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. When a vehicle is 

traveling on a level road and the wheels strike a bump, the spring is compressed quickly. The design of spring in suspension system 

is very important.  

III PROBLEM DESCRIPTION 

Normally a vehicle is travelling on a level road and the wheels strike a bump, the spring is compressed quickly. The compressed 

spring will attempt to return to its normal loaded length. It will rebound past its normal height, causing the body to be lift. The 

weight of the vehicle will then push the spring down below its normal load height. This causes the spring to rebound again. This 

bouncing process is repeated over and over, a little less each time, until the up and down movement finally stops. If bouncing is 

allowed to go uncontrolled, it will not only cause an uncomfortable ride but will make handling of the vehicle very difficult.  

 

IV EXPERIMENTAL WORK 

Chromium Steel: One of the important considerations in spring design is the choice of the spring material. Springs are usually 

made from alloys of steel. The most common spring steel are music wire, oil tempered wire, chrome silicon, chrome vanadium, and 
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302 and 17-7 stainless. Other materials can also be formed into spring, depending on the characteristics needed. Some of the more 

common of these exotic metals include beryllium copper, phosphor bronze, inclonel, Monel, and titanium. Titanium is the strongest 

material, but it is very expensive. Next come chrome vanadium and silicon, then music wire, and then oil tempered wire. The 

stainless and exotic materials are all weaker than the rest. 

 

Table 4.1 Chemical composition of chromium steel 

Chemical composition  Min. %  Max. %  

Carbon  0.12  0.5  

Silicon  0  0.3  

Manganese  0.70  0.90  

Chromium  0.80  1.10  

Vanadium  0  0.18  

 

Mild Steel (GRADE 70): Steel is an alloy of iron and carbon, and sometimes other elements. Because of its high tensile strength 

and low cost, it is a major component used in buildings, infrastructure, tools, ships, automobiles, machines, appliances, and weapons. 

Iron is the base metal of steel. Iron is able to take on two crystalline forms (allotropic forms), body centered cubic and face centered 

cubic, depending on its temperature. In the body-centered cubic arrangement, there is an iron atom in the center and eight atoms at 

the vertices of each cubic unit cell; in the face-centered cubic, there is one atom at the center of each of the six faces of the cubic 

unit cell and eight atoms at its vertices. 

 

Table 4.2 Chemical composition of mild steel 

Chemical composition  Content  

Carbon, C  0.25 - 0.290 %  

Copper, Cu  0.20 %  

Iron, Fe  98.0 %  

Manganese, Mn  1.03 %  

 

V RESULT AND DICUSSION 

Structural analysis is the study of the static response of the structures under the equal loads. In structural mechanics is to 

determine the deformation of an object or structure during equal load conditions. It is common to use the finite element method the 

types of equations which arise from static analysis. To study the effect of deformation for various materials, a pressure is applied 

on Rinsten springs for different materials by keeping the length constant finally, stress values were obtained as shown in Fig.5.9. 

As this spring is used in the Bicycle seat suspension it is necessary to find out the load acting on the spring in actual practice in 

static condition as well as in dynamic condition. So the suspension spring is experiencing load approximately 2000 N for safer side. 

 

 
 

Figure 5.1 Design of Spring Figure 5.2 Mesh 

http://www.ijsdr.org/


ISSN: 2455-2631                                                                © April 2021 IJSDR | Volume 6 Issue 4 

IJSDR2104119 www.ijsdr.orgInternational Journal of Scientific Development and Research (IJSDR)  714 

 

  

Fig 5.3 spring with fixed support Fig 5.4 Load applied on the spring 

  

Fig 5.5 Total deformation for Chrome Steel Fig 5.6 Shear stress for Chrome Steel 

 

 

 
Fig 5.9 Shear Stress Chart for Chrome Steel, Mild Steel, 

Stainless Steel 

Fig 5.10 Total Deformation Chart for Chrome Steel, Mild 

Steel, Stainless Steel 

 

Table 5.1 Ansys Value for Chrome Steel, Mild Steel, Stainless Steel 

Testing parameters 
ANSYS VALUES 

MILD STEEL STAINLESS STEEL CHROME STEEL 

Flexural stress (Pascal) 4.20X106 4.12X106 8.82X106 

Shear stress (N/mm2) 169 166 113 

Deformation  (mm) 31 30 21 

 

CONCLUSION 

From the obtained result of the experimental and analysis on ANSYS, we can conclude that for Rinsten spring, mild steel (grade 

70) and stainless steel are better material than chrome vanadium steel which is currently used. Mild steel and stainless steel both 
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are have high peak load and stiffness, but chrome vanadium steel, shows less deformation. In this Rinsten spring has less weight 

and simple manufacturing process compared to helical springs. It is suitable for automobiles and aerospace applications and low 

manufacturing cost compare to exiting springs. Finally, suspension systems clearly improve comfort and reduce physical stress. 

This issue should not be overlooked, as most recreational vehicles will ultimately favour comfort over performance. 
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