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ABSTRACT 

 

ARTICLE INFO 

An engine mount is a application component that attaches the engine bracket to the 

chassis or frame of engine application implement . The frequency of the vibration 

depends on the number of cylinders, stroke number, and engine speed. higher frequency 

range is commonly observed in handheld agriculture machine driven by two stroke 

petrol engines that run at 5500 rpm and above. These high frequency vibration are 

major source of discomfort when these machinery such as  agriculture sprayers hedge 

trimmers, routers, grass cutters etc are hand held or shoulder mounted or back held. 

Significant work has being done in area of vehicle engine vibration damping but not 

much research is found in these low cost machinery …hence in our attempt we shall 

develop an composite half elliptical spring mount and to a comparative study to 

conventional spring mounts available in market for same application.Composite half 

elliptical spring mount is a vibration and shock isolator designed specifically for mobile 

applications and is suitable to protect the application user against shock. Mathematical 

model of the Composite half elliptical leaf spring engine isolation mount to damp engine 

vibration and noise will be developed and theoretical values of damping coefficient and 

RMS value of vibration will be determined theoretically . Geometrical dimensions will 

be developed graphically  using  2-D Auto Cad and 3-D modeling of set-up will be done  

using Unigraphix Nx-8.0  and CAE of critical component and meshing using Ansys 

Work-bench 14.5. The experimental validation part of the vibration reduction by 

implementation of Composite half elliptical leaf spring engine isolation mount will be 

done using  a test rig developed for this purpose and comparative study will be carried 

out to study the vibration reduction by conventional spring mount  and the Composite 

half elliptical leaf spring engine isolation mount 

 

Keywords— Composite leaf spring,Elliptical spring mount,FEA Analysis,Hand Arm 
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I. INTRODUCTION 

Designing a vibration isolation solution is a 

dynamic process where concepts continuously evolve 

through vibration testing and evaluation. Not every 

vibration problem can be approached in the same fashion. A 

single technology alone will not solve this project’s 

vibration problem perfectly. Vibration isolation can be 

passive, active, or semi-active. Passive vibration isolation is 

implemented by proper structural design to make sure the 

optimal dynamic properties, namely the mass, stiffness, and 

damping properties, are achieved. Active vibration isolation 

can be performed by measuring the sources of vibration and 

generating controllable forces to compensate for the 

vibration. Active vibration isolation involves typical 

feedback control systems that require sensors, micro-

computers, and power actuators. Semi-active vibration 

isolation is an active control system, but instead of 

generating power to the structure, it seeks to control the 

damping and/or stiffness dynamically. This approach results 
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in less power consumption and a more compact design, and 

it also requires innovative materials such as magnetically 

active fluids or piezoelectric components. Among the three 

branches of vibration isolation techniques, passive vibration 

isolation is the best method for our project. Edward’s 

engineers agree that passive vibration isolation would yield 

solutions with simplicity, low cost, low maintenance, and 

the potential for a compact design.  

In passive vibration isolation, the stiffness elements provide 

the isolation and have little effect on the amplitude of the 

motion. In general, stiffer elements yield less effective 

isolation. Also, a heavier mass can further limit the 

amplitude of the vibrating system. However, a heavier mass 

does not reduce the transmitted force because the resonance 

frequency remains the same. Lastly, damping has 3 effects 

on the dynamics of the system: it lowers the transmissibility 

at the system’s resonant peaks, and it reduces the vibration 

amplitude at higher forcing frequencies; however, damping 

generally increases the system’s overall stiffness and 

therefore increases force transmissibility except at 

resonance peaks. 

II. PROBLEM DEFINATION 

  An engine mount is a application component that attaches 

the engine bracket to the chassis or frame of engine 

application implement .The engine is connected to the 

application  body by several mounts, which are important 

for smooth operation of the application. An engine mount 

should isolate the body from engine-generated noise and 

vibration. The engine mount must also hold the engine in 

place and restrict it from moving. Engine vibrations have 

two major sources: (1) intermittent pulsing due to ignition in 

the engine cylinders, and (2) inherent unbalances in the 

reciprocating components of the engine. The frequency of 

the vibration depends on the number of cylinders, stroke 

number, and engine speed. higher frequency range is 

commonly observed in handheld agriculture machine driven 

by two stroke petrol engines that run at 5500 rpm and above. 

These high frequency vibration are major source of 

discomfort when these machinery such as  agriculture 

sprayers hedge trimmers, routers, grass cutters etc are hand 

held or shoulder mounted or back held  Significant work has 

being done in area of vehicle engine vibration damping but 

not much research is found in these low cost 

machinery …hence in our attempt we shall develop an 

composite half elliptical spring mount and to a comparative 

study to conventional spring mounts available in market for 

same application.Different types of engine mounts are used 

in vehicles. Rubber mounts (or elastomeric mount) are low 

cost and the simplest type of mounts. A rubber mount 

consists of a bulk rubber, casted on a metal casing, and a 

mounting rod. These mounts suppress engine force/torque 

and vibrations through thermal dissipation. A rubber mount 

can provide the required stiffness for the resonance control 

and shock absorption, but the rubber damping in low 

frequencies is not sufficient. Moreover, the isolating 

characteristic of the rubber mount is not good because the 

transmitted force increases in higher frequencies due to the 

constant damping (high stiffness and high damping force in 

the isolation zone) 

III. OBJECTIVES 

1. a Design and development of elliptical spring 

mounts for 2-stroke Petrol 35 cc petrol engine . 

2. Fabrication of elliptical spring mounts from 

spring steel (EN 48D) and   SS-304 material 

3. Testing of the developed elliptical spring 

mounts of EN 48D &  with SS-304 material  

on the 35 CC engine to determine the Overall 

damping coefficient & RMS values for 

respective springs 

4. Comparative analysis of the performance of 

the engine with both damper systems as to 

vibration parameters and recommendation of 

application for each spring . 

A. Scope of project 

a) Mathematical model of Composite half elliptical 

leaf spring engine isolation mount to damp engine 

vibration and noise will be developed. For given 

system forces of vibration , amplitude and 

frequency  determination of damping force 

developed by theoretical derivation and by using 

ANSYS software. 

b) The experimental validation part of the damping 

force developed by conventional spring mount and 

that by the application of Composite half elliptical 

leaf spring engine isolation mount. 

c) Predictions will be made on appropriate 

dimensional variation in elliptical profile, number 

of leafs in each arm of half elliptical spring for 

vibration reduction in other engine application for 

different values of amplitude and frequency. 

IV. METHODOLOGY 

 

  As working on power weedar, the transverse vibrations 

are transferred to hand. Our aim is to minimize those 

vibrations. So the elliptical spring mount is added in 

between body of machine & handle in horizontal direction 

& beveling The weedar  in horizontal plane.This 

arrangement is as shown in below. 

 

 
 

A. Design of Top Bush 

Material selection:- 
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Designation  Tensile Strength 

N/mm
2
 

Yield 

Strength 

 N/mm
2
  

NYLON 66 55 40 

Ref :-PSG Design Data. Pg.no.1.10, 1.12 & 1.17 

fs allowable   = 55/2 = 27.5  N/mm
2
 

Bush is subjected to direct compressive load under action 

the of weight of engine and accessoroes which is not to 

exceed 4 kg  

Hence the load on bush =  Total load/ No of bushes  

No of bushes = 2 ---(top and bottom bush included) 

Hence load on top bush = 2kg  = 19.6N  

 

Direct Tensile or Compressive stress due to an axial load :- 

 fc act   =            

 

  

fc act  = 

 

   fc act  = 0.11  N/mm
2
 

As  fc act  <  fc all , Top bush  is safe in compression. 

 

1. Analysis of Top Bush  

i. Geometry  

 
 

ii.Meshing 

 
 

iii.Boundary condition 

 
 

iv.loading 

 
 

 

 

 

v. Von-mises stress  

 

      W 

    

(/4 ) x d0
2 - di

2
 

19.6
 

 

(/4 ) x (17
2 – 8)

2
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vi.Deformation 

 
 

B. Design of top mounting plate  

 

Material selection. 

Designation   Tensile strength 

N/mm
2
 

Yield strength 

N/mm
2
 

EN 9 600 480 

 

As Per ASME Code; 

Top plate  is subjected to direct compressive load under 

action the of weight of engine and accessoroes which is not 

to exceed 4 kg  

Hence the load on bush =  Total load/ No of plates  

No of bushes = 2 ---(top and bottom plates  included) 

Hence load on top plate = 2kg  = 19.6N 

  

Direct Tensile or Compressive stress due to an axial load :- 

 fc act   =            

  

 fc act  = 0.01  N/mm
2
 

As  fc act  <  fc all , Top plate is safe in compression. 

 

Analysis of top plate 

i. Geometry - 

 

 

 

 

 

 

ii.Meshing 

 

 

iii. boundary condition : 

 

 
 

 

 

iv. loading 

 

      W 

    

(60 x40 – { [(/4) 17
2] +6 [(/4) 6

2]} 
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v. Von-mises stress  

 

 

vi.Deformation 

 

C.  Design of Elliptical leaf 

 

Material selection. 

Designation   Tensile strength 

N/mm
2
 

Yield strength 

N/mm
2
 

AISI 1095 SPRING 

STEEL 

980 860 

 

As Per ASME Code; 

Top plate  is subjected to direct compressive load under 

action the of weight of engine and accessoroes which is not 

to exceed 4 kg  

Hence the load on LEAF  =  Total load/ No of LEAFS 

No of LEAFS = 2 ---(LEFT AND RIGHT  included) 

Hence load on top plate = 2kg  = 19.6N  

 

Direct Tensile or Compressive stress due to an axial load :- 

 fc act   =            

  

 fc act  = 0.006  N/mm
2
 

As  fc act  <  fc all   leaf spring  is safe in compression. 

Analysis of  Elliptical leaf. 

I.Geometry 

 
 

2)Meshing 

 
 

 

 

 

 

3)Boundry conditions 

 
4)Loading 

      W 

    

95 X 40  -6 [(/4) 6
2]

} 
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5) von-mises stress 

 
6)Total deformation 

 
 

Experimental Analysis:  

Vibration analysis results of Conventional rubber mount 

SR .NO  LOAD 

(gm) 

SPEED ACCELERATION 

m2/sec 

FREQUENCY 

hZ 

1 1500 1315 315 415 

2 2000 1275 356 408 

3 2500 1245 372 417 

4 3000 1205 394 426 

5 3500 1185 410 434 

6 4000 1155 427 444 

7 4500 1020 425 448 

Vibration analysis results of Elliptical_leaf  mount 

SR .NO  LOAD 

(gm) 

SPEED ACCELERATION 

m2/sec 

FREQUENCY 

hZ 

1 1500 1310 256 367 

2 2000 1265 264 372 

3 2500 1225 276 380 

4 3000 1215 281 376 

5 3500 1165 288 384 

6 4000 1145 291 389 

7 4500 1030 296 386 

 

Graph of Acceleration Vs Speed –rubber mount 

 
 

 

Graph of frequency Vs Speed –rubber mount 
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Graph of acceleration Vs Speed-Elliptical leaf spring 

mount 

 
 

Graph of Frequency vs Speed -Elliptical spring mount 

 
 

V.RESULT & DISCUSSION 

 

 Result & discussion 

Part Name Theoretical  

Allowable 

stress 

N/mm
2
 

Theoretical 

maximum 

stress 

N/mm
2
 

Equivalent  

Von-mises  

Stress 

N/mm
2
 

Maximum 

deformation 

mm 

TOP BUSH 

 

27.5 

 

0.1 1.15 1.5 x 10
-9

 

TOP PLATE 

 

200 0.01 0.13 1.4 x 10
-10

 

ELLIPTICAL 

LEAF 

600 0.06 2.64 1.66 x 10
-10

 

 

VI. CONCLUSION. 

a) Maximum stress by theoretical method and Von-

mises stress are well below the allowable limit, 

hence the Top bush is safe 

b) Top bush shows negligible deformation under the 

action of system of forces. 

c) Maximum stress by theoretical method and Von-

mises stress are well below the allowable limit, 

hence the top plate is safe 

d) Top plate ring shows negligible deformation under 

the action of system of forces 

e) Maximum stress by theoretical method and Von-

mises stress are well below the allowable limit, 

hence the elliptical leaf is safe 

f) Elliptical leaf shows negligible deformation under 

the action of system of forces 

g) Experimentally, vibration analysis of Elliptical 

mount shows that, as speed increases, acceleration 

values and frequency values get decreases than the 

rubber mount.  
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