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Abstract— A Shock absorber or suspension system is a 

mechanical device designed to smooth out or damp shock 

impulse and dissipate kinetic energy. Shock absorber is a 

critical part of suspension system, connecting the vehicle to 

its wheels. Shock absorber has a significant influence on 

handling performance and riding comfort. As per Michel S. 

Talboat and John starkey[2] who presented mathematical 

model of a gas charged Mono tube racing damper, The 

model includes bleed orifice piston leakage, and shim stack 

flows. The model is validated with experimental tests on an 

Ohlins WCJ 2216 damper. This study pertains to Mono tube 

gas charged dampers appropriate to automotive applications. 

Shock absorber plays an important role not only for comfort 

of riders of the vehicle but also the performance and life of 

vehicle. Thus for modification it is necessary to optimize the 

performance of existing mono tube damper. The model is 

exercised to show the effect of turning on damper 

performance. The analysis is done by considering loads 

vehicle weight and concluded that the model is reliable and 

Precise able to improve its performance by using MR Fluid. 

Key words: Mono Tube, Shock Absorber 

I. INTRODUCTION 

In any outline attempt with restricted time for innovative 

work, apparatuses that expansion profitability or lessening 

vital testing are essential for achievement. This offer 

ascends to a requirement for improvement instruments, for 

example, PC models of suspension, undercarriage, and 

motor frameworks. As a result of timetable limitations, the 

suspension plan of most car bike is construct basically with 

respect to enduring state investigation. There are many sorts 

of car suspension dampers, which are generally alluded to as 

safeguards. This is a misnomer on the grounds that the 

damper does not really ingest the stun. That is the capacity 

of the suspension springs. As is notable, a spring/mass 

framework without vitality dispersal shows unending 

symphonious movement with the spring and the mass 

trading potential and active vitality, separately. With the end 

goal of this paper, the term damper will be utilized. The 

capacity of the damper is to expel the active vitality from the 

framework and to change over it into warm vitality. There 

are various arrangements of dampers: twin tube, mono tube 

with or without store, and even a bar through damper sort. 

With the end goal of this postulation, a mono tube damper 

without a different repository will be inspected. Another real 

qualification in damper sorts is the element of outer 

customizability, i.e. on the off chance that the damping can 

be balanced after the damper is amassed. Car applications 

for the most part utilize a nonadjustable damper. 

Interestingly, numerous dampers for hustling applications 

have some level of movability. Since the primary 

concentration of this exploration is to help in racecar 

suspension plan, the mono tube damper picked has flexible 

damping. 

 
Fig. 1: Monotube MR Damper 

II. LITERATURE REVIEW 

Andrzej Milecki, Mikoaj Hauke are chipped away at 

magneto-rheological liquid in mechanical safeguards. They 

explored that the utilization of MR liquid in mechanical safe 

guards empowers an electronic control circuit to coordinate 

the braking trademark to the stoppable mass dynamic 

vitality. The MR safeguards can be worked in the control 

circle of present day completely computerized generation 

lines, in which distinctive components are moved with 

various vitality in a similar time. They found that the 

positive impact of control strategies on the braking 

procedure. Observational tests showed that when the 

modification of ceasing control prepare parameter (pick up 

coefficient) is set accurately; the braking procedure is like 

consistently hindered.  

Guohua Cuia et.al.  has been study on states the 

MgFe2O4-based MR liquid with 25% added substance mass 

portion showed commonplace MR conduct of the expansion 

of shear thickness, shear stress and yield worry for various 

attractive field qualities. All the more vitally, no 

conspicuous settling was seen amid 15 days standing, 

demonstrating upgraded sedimentation solidness for the 

acquired MR liquid.  

Oana Marinica etal. examination in Nano-small 

scale composite attractive liquids and Magnetic and 

magneto-rheological assessment for pivoting seal and 

vibration damper. The attractive properties and furthermore 

the magneto-rheological and the magneto thick conduct of 

exceptionally focused Ferro liquid based CMFs can be 

controlled by the expansion of iron small scale particles 

keeping in mind the end goal to accomplish the ideal 

fixation for the building applications, pivoting seals and 

magneto-rheological vibration dampers.  

Bhau K. Kumbhar et. al. , has consider on the 

Synthesis and portrayal of magneto-rheological (MR) 

liquids for MR brake application.  They found that CSi 45% 

is suggested for the brake application as the most reasonable 

MR liquid.  

G. Bossis et. al. has been examination on attractive 

field application, both circular particles and strands shape 

firmly stretched totals displaying a comparative conduct in 

shear streams. The distinctions lie in a more grounded 
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attractive porousness of the totals of strands and a probably 

more grounded strong grating between filaments. This 

prompts a couple times improvement of the yield stresses 

and shear moduli of attractive fiber suspensions when 

contrasted with suspensions of circular particles.  

Norman M Wereley found that, keen liquids which 

change consistency within the sight of an attractive field, are 

of extraordinary business enthusiasm for some designing 

applications, for example, safeguards and dampers in 

aviation.  

James Poynor examined from Advanced Vehicle 

Dynamics Laboratory Virginia Polytechnic Institute and 

State University that MR liquid can be utilized as a part of 

three diverse routes, all of which can be connected to MR 

damper outline contingent upon the damper's planned 

utilize. These methods of operation are alluded to as press 

mode, valve mode, and shear mode. A gadget that 

utilizations crush mode has a thin film of MR liquid that is 

sandwiched between paramagnetic post surfaces. A MR 

liquid gadget is said to work in shear mode when a thin 

layer (˜ 0.005 to 0.015 in.) of MR liquid is sandwiched 

between two paramagnetic moving surfaces. Shear mode (is 

valuable fundamentally for dampers that are not required to 

create vast powers and for grips and brakes. The last method 

of MR damper operation, valve mode is the most broadly 

utilized of the three modes. A MR gadget is said to work in 

valve mode when the MR liquid is utilized to hinder the 

stream of MR liquid starting with one supply then onto the 

next. 

III. PROBLEM DEFINITION & DESIGN CONSIDERATION 

Shock absorbers play a key role in improving any vehicle’s 

handling, driving pleasure, comfort of passengers, and 

reducing the road noises and vibration. For shock absorbers, 

performance, traction, and grip are at higher levels of 

importance. The objectives are achieved by controlling the 

relative position and load between vehicle body and wheels, 

and balancing the trade-off between ride comfort and road 

handling. It filters the vibration and noise imposed by road 

to the vehicle by means of energy dissipation through the 

hydraulic oil in the shock absorber. Therefore, a well-

designed shock absorber provides a satisfactory level of 

stability, performance, and damping characteristics.  In the 

current project a shock absorber is physically investigated in 

detail. The product is a 4-way fully independent adjustable 

damper, originally developed for automotive racing.  

Development of the product was mainly done by trial and 

error and using Öhlins’ vast experience from racing and 

OEM applications. To increase the understanding for the 

involved physical phenomena and provide support for 

further product development. The modeling is 

experimentally performed. The simulation model allows 

studying the dynamics of the whole damper as well as its 

individual component. Therefore, it makes it possible to 

investigate the physical phenomena responsible for different 

observed damping characteristics. 

IV. EXPERIMENTAL ANALYSIS 

Real mono-tube damper testing was conducted to obtain 

experimental data on damper force characteristics. The 

damper was tested on a Mumbai. 

 
Fig. 2: MTS machine used for automotive damper testing 

A. Testing on 

The damper was tested for a stroke length of 40mm and 

diameter of piston was 35 mm. The force experienced in the 

piston rod, which was prevented from motion, was sensed 

by a load cell fixed at the top of the set-up as shown. The 

test was performed for at different load condition and also 

testing on different frequency on mono-tube damper for 

displacement. 

B. Testing Procedure 

The experimental involves following steps: 

 For conducting the experimental analysis on shock 

absorber a mechanical exciter is used. 

 A  heavy  structure  c-channel  is  used  so  as  to  

provide firm support for the exciter mechanism.  

 Cylindrical guide bars are used to guide the upper and 

lower bush plate assembly, between which a shock 

absorber is fitted. 

 Guide bars are aligned properly with alignment plate. 

 An arrangement is made over the upper bush plate 

assembly for placing the mass. 

 Shock absorber is fitted between upper and lower bush 

plate assembly. 

 AC motor with different diameter of pulleys is used to 

input the different speeds. 

 Applying different load on mono-tube damper at static 

condition. 

 As the scotch yoke mechanism is connected to the shaft, 

mechanism  rotates  from  which  the  rotary  motion  is 

converted  into  reciprocating  motion  by  means  of 

follower. 

 The  follower  is  guided  by  a  bush  and  in  order  to 

overcome any distortion, side frames are welded to that. 

 This follower is connected to the dead weight and from 

there to shock absorber. 

 The shock absorber, which is subjected to both 

compressive and tensile force. 

 Vibration analyzer is used to get output total 

deformation and von-mises stress. 
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V. NUMERICAL ANALYSIS 

The Finite element method is a capable apparatus for the 

numerical method to acquire answers for a number of the 

issues experienced in building investigation. Auxiliary, 

warm and warm exchange, liquid progression, exhaustion 

related issues, electric and attractive fields, the ideas of 

limited component techniques can be used to take care of 

these building issues. In this strategy for examination, a 

mind boggling locale characterizing a continuum is 

discretized into  

Straight forward geometric shapes called Finite 

element the space over which the investigation is considered 

is separated into various finite elements. The material 

properties and the representing relationship are considered 

over these components and communicated as far as obscure 

esteems at component corner .A gathering procedure, 

appropriately considering the stacking and limitation, brings 

about arrangement of condition. Arrangement of these 

conditions gives the rough conduct of the continuum. Finite 

Element Method (FEA) has turned out to be customary as of 

late, and is currently the wellspring of pay in the business. 

Numerical answers for even extremely entangled anxiety 

issues can now be acquired utilizing FEA. The solace level 

and strength test can be performed with the assistance of 

FEA software's. Finite element codes are less entangled than 

a large number of the word preparing and spreadsheet 

bundles found on present day microcomputers. 

A. CAD Model of MonoTube Shock Absorber 

 
Fig. 3: CAD model of Mono-tube shock absorber 

VI. RESULTS 

The following results are from:  

1) We see that the load increased both experimental and 

numerical (ANSYS) results are very similar results. In 

case of 400 N loads condition the very less difference 

between experimental and numerical stress results like 

2.46% but in case of 800N numerical results is higher 

than the experimental results. 

2) In case of 200 N loads condition the deformation results 

are higher than the experimental results is 20.43%, and 

but in case of 800N numerical results is slightly higher 

than the experimental results. 

 

 

 
Fig. 4: Graph between frequency and Force. 

 
Fig. 5: Graph between Displacement and Force. 

 
Fig. 6: Graph between Von-mises stress and Force. 

 
Fig. 7: Graph between Deformation and Force. 

VII. CONCLUSION 

1) The result obtained by experimental method using MTS 

test rig are close to result obtained by Numerical force 

analysis with stress, with maximum error  is about 
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7.22% at variying loads also, with deformation the 

maximum error value is about 20.43% and with strain 

the error value is about 41.84%.. 

2) The validation of the Mono tube damper conclude that 

the model is reliable and Precise. 

3) The structural design of Wagon R Mono tube damper 

validated by using Experimental work 

The errors in the result values due to variying load 

conditions, Instumental error & Mechanical errors.  
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