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ABSTRACT

A leaf spring is a simple form of spring, generally employed for the suspension in
automotives. It is one of the important forms of springing techniques. It looks like a slender
arc-shaped spring steel of rectangular cross-section. Axle beam is located at the center of the
arc, at the end are the while tie holes which are employed for attaching to the vehicle body.
The automobile industryhas showed a great interest in the replacement of steel springs by
fibre glass reinforced composite leaf springs.Therefore,the aim of this research work
istopresentageneralstudyontheanalysis,designandfabricationofcompositesprings. Asingleleaf,v
ariablethicknessspringofglassfibrereinforced plastic (GFRP) with similar mechanical and
geometrical properties to the multiyearsteel spring, was designed. This research work is based
on a complete study and design of leafspring. Here Finite element models been deployed to
optimize and improve the material withcomplete geometry of the composite elliptical spring
based on the spring rate, long life and shearstress. The influence of elasticity ratio on
performance of composit eelliptical springs was investigated computationally.

Key words: Laminated semi elliptical leaf spring, Composite materials, Finite element

analysis,GlassFibre, ReinforcedPlastic.
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INTRODUCTION

A leaf spring is a long, flat, thin, and
flexible piece of spring steel or composite
materi-al that resists bending. The basic
principles of leaf spring design and
assembly are relative-
lysimple,andleaveshavebeenusedinvarious
capacitiessincemedievaltimes.Mostheavyd
utyvehiclestodayusetwosetsofleafspringspe
rsolidaxle,mountedperpendicu-larlytothe
axle and supporting the vehicle's weight.
This system requires that each leaf setact
asboth a spring and a horizontally stable
link. Because leaf sets lack rigidity, such a
dual-
roleisonlysuitedforapplicationswhereload-
bearingcapabilityismoreimportantthanpreci
sion in suspension response. Older
transverse leaf spring arrangements
mounted the
asingleleafsetrunningparalleltoaliveaxle,bu
tuseditbothasasuspensionlinkandaspringele
ment in a similar manner to the traditional
arrangement. In vehicles with inde-
pendentsuspensionandatransverseleafsprin
garrangementtheleafisnotusedtocontrolthe
wheel'slocation and acts only as a spring
element. In this arrangement double wish-
bones act tolocate the wheel, while a
single leaf or leaf set connected to the
front or rear sub-frame
inthemiddleofthevehicleandthelowerwishb

oneon

www.ijiemr.org

eachsideprovidesthespringelement.In some
applications two transverse leaf springs are
used on a single axle with eachproviding
separate springing action to each wheel. In
the past most transverse leaf
springsarrangements used multiple steel
elements in a set similar to their traditional
longitudinalcounterparts, but most modern
applications use a composite (generally
fiber- glass) monoleafelement.
ConstructionofLeafSpring

A leaf spring commonly used in
automobiles is of semi-elliptical form. It is
builtupofanumberofplates
(knownasleaves).Theleavesareusuallygive
n aninitialcurva-ture or cambered so that
they will tend to straighten under the load.
The leaves are
heldtogetherbymeansofabandshrunkaround
thematthecentreorbyaboltpassingthroughth
ecentre.Sincethebandexertsstiffeningandstr
engtheningeffect,thereforetheeffectivelengt
h of the spring for bending will be overall
length of the spring minus width of
band.Incaseofacentrebolt,two-
thirddistancebetweencentersofU-
boltshouldbesubtractedfrom the overall
length of the spring in order to find
effective length. The spring isclampedto

theaxlehousing by means of U-bolts.
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CONCLUSIONS

The 3-D modeling of both steel and
composite leaf spring is done and analyzed

A comparativestudy has been made

www.ijiemr.org

between composite and steel leaf spring
with respect to Deflection ,
strainenergyand stresses.From theresults.

1. Thisresearchworkprovidesopti
mumvaluesfordesignvariables(leafspringth
icknessandwidth)ofhybridcompositeleafspr
ingbyusingfiniteelementAnalysis.

2. Weight can be reduced by 55%
if steel leaf spring is replaced by Jute/E-

Glass/Epoxyhybrid composite leaf spring.

Weight reduction reduces the fuel
consumption of thevehicle.
3. At various loading conditions,

hybrid composite leaf spring is found to
have
lesserstressesanddeflectionsascomparedtoc
onventionalsteelleafspring.

4. Jute/E-
glass/Epoxyhybridcompositehashigherelas
ticstrainenergystoragecapacity than both
steel and E-glass/Epoxy composite
because it has lower young’smodulus and
lower density as compared to both. Hence
hybrid composite leaf
springcanabsorbmoreenergywhichleadstog
oodcomfortableriding.

5. Jute/E-
glass/Epoxyhybridcompositeleafspringisfo
undtobemoreeconomicalthanE-
glass/Epoxycompositeleafspringasthecosto
fjutefiberisverymuchlessascomparedtoE-
glassfiberanditisabundantlyavailableinnatu

re.

Vol 12 Issue 06, June 2023

ISSN 2456 - 5083

Page 136



International Journal for Innovative

€ngineering and Management Research

PEER REVIEWED OPEN ACCESS INTERNATIONAL JOURNAL

REFERENCES

1. KumarKrishnaandAggarwalM.L,
“AFiniteElementApproachforAnalysisofa
MultiLeafSpringusingCAETools”Research
JournalofRecentSciencesISSN2277-

2502Vol.1(2), 92-96, Feb.
(2012)Res.J.RecentSci.
2. Shishay and Amare

Gebremeskel, “Design, Simulation, and
Prototyping of SingleComposite Leaf
Spring for Light Weight Vehicle”.Global
Journal of Researches inEngineering
Mechanical and Mechanics Engineering
Volume 12 Issue 7 Version 1.0Year 2012
Type: Double Blind Peer Reviewed
International Research Journal Pub-
lisher:GlobalJournalsInc.(USA)Online
ISSN:2249-4596PrintISSN:0975-5861

3. Jadhav Mahesh V, Zoman
Digambar B, Y R Kharde and R R Kharde,
“PerformanceAnalysisof TwoMonoLeafSp
ringUsedForMaruti800Vehicle”.Internatio
nalJour-
nalofInnovativeTechnologyandExploringE
ngineering(IJITEE)ISSN:2278-
3075,Volume-2,Issue-1, December2012.

4. Y .N.V.SanthoshKumarandM.Vi
malTeja“DesignandAnalysisofCompositeL.
eafSpring”.InternationalJournalofMechani
calandIndustrialEngineering(IJMIE),ISSN
No.2231-6477,Vol-2, Issue-1, 2012.

5. ManasPatnaik,L.P.KoushikandM

anojMathew,“DeterminationofCamberand

www.ijiemr.org

LeafSpan of a Parabolic Leaf Spring for
Optimized Stress and Displacement Using
Artifi-
cialNeuralNetworks”.InternationalJournalo
fModernEngineeringResearch(IJMER)
www.ijmer.com Vol.2, Issue.4, July-Aug
2012 pp-2771-2773 ISSN: 2249-6645.

6. BaviskarA.C.,.BhamreV.andG.,S
arodeS.S,“Designand Analysisofal.eafSpri
ngfor automobile suspension system”. A
Review International Journal of Emerg-
ingTechnology and Advanced Engineering
Website: www.ijjetae.com (ISSN 2250-
2459,1S09001:2008CertifiedJournal,
Volume3,Issue6, June2013)pp407-410.

7. Bhushan, B. Deshmukh and Dr.
Santosh B. Jaju “ Design and Analysis of
Fiber Rein-
forcePolymer(FRP)LeafSpring”.-
AReviewlIntJEnggTechsciVol2(4)2011,289
-291

8. M.venkatesanandD.helmendevar
aj,“DesignAndAnalysisOfCompositeLeafS
pringln Light Vehicle”. International
Modern Engineering
Research(IJMER)www.ijmer.comVol.2,Is
sue.l.Jan-Feb2012pp-213-2181ISSN:2249-
6645.

Journal of

Gulur Siddaramanna, Shiva Shankar and
Sambagam, “Mono Composite Leaf
SpringforLightWeightVehicle—
DesignEndJointAnalysisandTesting”ISSN
1392—

Vol 12 Issue 06, June 2023

ISSN 2456 - 5083

Page 137


http://www.ijmer.com/
http://www.ijetae.com/
http://www.ijmer.comVol.2,Issue.1,Jan-Feb2012pp-213-218ISSN:2249-6645
http://www.ijmer.comVol.2,Issue.1,Jan-Feb2012pp-213-218ISSN:2249-6645
http://www.ijmer.comVol.2,Issue.1,Jan-Feb2012pp-213-218ISSN:2249-6645

International Journal for Innovative

€ngineering and Management Research

PEER REVIEWED OPEN ACCESS INTERNATIONAL JOURNAL

1320MaterialsScience(Medziagotyra).Vol.
12, No.3.2006

9. M. M. Patunkar, D. R. Dolas,
“Modelling and Analysis of Composite
Leaf Springunder the Static Load
Condition by using FEA” International
Journal
ofMechanical&IndustrialEngineering, Volu
mel Issuel-2011.

10. Reddy, D.A., Rama Raju, V.,
Narsimha, G., “Deep Brain Stimulation
Coding in Parkinsona€™s: An Evolving
Approach”, IETE Journal of Research,
2021, Vol. Issue, PP.

11. Kumar, S.S., Srinivasa Rao, G.,
Voggu, S., “Fuzzy Logic Controller with
Zeta Converter for Electric Vehicles
Induction Motor”, Lecture Notes in
Networks and Systems, 2021, Vol. ,Issue,
PP-617-623.

www.ijiemr.org

12. Rao, G.S., Sampath Raju, S.,
“Multilevel Inverter-Based Power Quality
Improvement in Grid-Connected DVR

System”, Lecture Notes in Networks and

Systems, 2021, Vol. ,Issue, PP-361-366.

13. Kumar, S.S., Rao, G.S., Voggu, S.,
“Improvement of DC Bus Bar Voltage for
Microgrid System Using Renewable
Energy Sources”, Lecture Notes in
Networks and Systems, 2021, Vol., Issue,
PP-609-616.

14. Das, S., Nayak, S.C., Sahoo, B.,
“Towards Crafting Optimal Functional
Link Artificial Neural Networks with Rao
Algorithms for Stock Closing Prices
Prediction”, Computational Economics,

2021, Vol., Issue, PP.

Vol 12 Issue 06, June 2023

ISSN 2456 - 5083

Page 138



	Fig EquivalentStress2000(N).

