
 

 

 

DESIGN AND ANALYSIS OF A HEAVY VEHICLE 

CHASSISFOR COMPOSITE MATERIALS FOR MAXIMUM 

LOADCONDITIONS 

M BHASKAR 
Assistant Professor, Department of Mechanical, St. Martin’s Engineering College, 

Secunderabad, Telangana, India 
ABSTRACT: 

The composite cloth is a cloth composed of or more excellent stages and having bulk 

homesconsiderablygreatfromtheonesofanyofthecomponents.Differentsortsofcompositematerialare 

to be had and in fact, considered one of its far polymer matrix composites. It can be verywell-

known due to their low rate and smooth fabrication strategies. It has the advantages 

ofimmoderatetensileenergy,excessivestiffness,andparticularcorrosionresistanceandsoon.Agift, 

this polymer matrix composite fabric is implemented in aerospace, vehicle industriesbecause of 

its miles the immoderate energy to low weight ration. For cars, chassis includes anassemblyof 

alltheessentialfactorsofatrucktobepreparedforoperationonthestreet.Inourmission,format,andmodel

theheavyvehiclechassiswiththeusefulaidoftheuseofseasoned/engineer software program software, 

through taking the information from the l & theavy car version by using the use of opposite 

engineering techniques. Presently used 

thematerialforchassisismetallic.Thecriticalmotiveistoreplacethechassisclothwithim7fiber& 997 

epoxy. By using metallic, the weight of the chassis is more in assessment with im 7 fiber& 997 

epoxy, due to the fact its density is greater. Structural and modal assessment is finishedon chassis 

for optimizing the above parameters beneath the 10tons load. And we're using 

layerstackingapproachfor 3andfivelayers forevaluationofim7fiber&997epoxy. 
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1. INTRODUCTION: 

 
Automotive chassisis aFrench word 

thatgrows to be to begin with used to 

representthe smooth shape. It is a skeletal 

body onwhichnumerousmechanical 

elementsjustliketheengine,tires,axleassembli

es,brakes,guidance and loads of others. Are 

bolted. 

Itgivespowerandbalancetotheautomobileinre

markableconditions.Atthetimeofmanufacturi

ng,theframeofanautomobileisflexibly 

meldedconstantwith the form ofchassis. 

Automobile chassis is ordinary 

theymadefrommoderatesheetsteelorcomposit

eplastics. It gives the electricity wanted 

forsupportingvehicularcomponentsandpaylo

ad placed upon it. Automotive 

chassisorautomobilechassisallowsprotective

avehicle rigid, stiff and unbending. It 

ensureslowlevelsofnoise,vibrations,andharsh

nessatafewdegreeswithinthevehicle.Theappe

aring method the body is flexibly boltedto 

the chassis. This aggregate of the frameand 

body plays a selection of capabilities. 

Itabsorbs the reactions from the actions of 

theengine and axle, gets there movement 

forcesof the wheels in acceleration and 

braking,absorbs aerodynamic wind forces 

and 

streetshocksthruthesuspension,andabsorbsth

e 
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important power of impact in the occasion 

ofa twist of destiny. There has been a 

sluggishshift in present day-day small car 

designs.There has been a fashion in the 

course ofmixing the chassis body and the 

body rightinto an unmarried structural 

element. In thisgrouping, the steel body 

shell isbolsteredwith braces that make it 

rigid sufficient 

tostandasplentyastheforceswhichisprobabl

yfinishedtoit.Togatherhighernoise-

isolationdevelopments,separateframes are 

used for unique automobiles. Thepresence 

of heavier-gauge steel 

componentsincutting-

edgeseparateframedesignsmoreover has a 

dishonest to restrict intrusionin injuries. 

Automobile chassis without 

thewheelsandone-of-a-

kindenginecomponentsisknownasaframe.A

utomobileframesprovidepowerandversatilit

ytotheautomobile. The spine of any car, it 

is 

theassistingframetowhichthebodyofanengi

ne, axle assemblies are affixed. Tie 

barswhichmightbeprobablevitalcomponent

sofautomobileframesarefastenersthatbindo

ne-of-a-

typevehicleelementstogether.Automotivefr

amesarebasicallyamanufacturedfrommetall

ic.Aluminumiseach other uncooked cloth 

that has more andmoregrowingtobewell-

knownfor 
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producingthenice'sautomobileframes.Inanaut

omobile, the front body is difficult 

andspeedyofmetaladditivesthatformtheframe

workwhichmoreoverenablesthefrontwheels. 

2. RELATEDSTUDY: 

 
If feasible, one of the excellent strategies 

tobeautifyuponalayoutistomakesurethatthem

ostappropriatesubstancesaregettingused.Stee

l, as an example, is to be had in 

diversegrades, and rebuilding a chassis the 

use of ahighergradewilldeliver 

electricitybeets-

Indragracing,thechassisofacompetingautomo

bilewanttobecraftedfromaminimum grade of 

metallic in case you 

needtorunmakecertaincommands.Anothersui

tableinstanceofthisisintubing;themostinexpe

nsivemannertomaketubingistotakeaflatsheeto

fmetallic,rollitintoshape,afterwhichweld 

theseam(suchtubesarereferredto as 

electrically powered resistance welded,or 

ERW- the picture on the left indicates atool 

usedto try thison an 

agencyscale).However,thisseammaybeanincl

inedthing,and so extruding out a tube in an 

unmarried(seamless) piece is most well-

known. 

Giventhatmaximumofthetime,anarea-

bodychassisisbuiltforaspecialized-reason, 

seamless tubing is probably used, and this 

ismore relevant even as constructing 

greateradditiveswhichconsistofrollcages.Ave

hicle without a body is known as 

Chassis.The additives of the auto like Power 

plant,TransmissionSystem,Axles,Wheelsand

tire, Suspension, Control-ling Systems 

likeBraking, Steering and so on., and 

moreoverelectricmachinefactorsaresetupatth

eChassisframe.Itisthemainmountingforallthe 

components collectively with the frame.So 

it's also called as Carrying Unit. In 

thisshapeofchassis,theframeismadeasasepara

teunitandthenjoinedwithladderframe. It 

allows all the systems in a 

vehiclewhichincorporatestheEngine,Transmi

ssiondevice,Steering tool,Suspensiontool. 

 

 
Fig.2.1.Conventionalchassisorframe-

fullchassis. 
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3. DESIGNANDMETHODOLOGY: 

 
CADisacriticalcommercialenterpriseartwork

appreciablyusedinplentyofprograms,inclusiv

eofautomobile,shipbuilding,andaerospaceind

ustries,enterpriseandarchitecturalformat,pros

thetics, and lots of more. CAD is 

alsowidelyusedtosupplylaptopanimationforp

cpicturesinmovies,advertisingandmarketing, 

and technical manuals. The gift-day ubiquity 

and power of laptop 

structuressuggestthatevenperfumebottlesand

shampoo dispensers are designed the use 

ofstrategies exceptional through engineers 

ofthe1960s.Becauseofitslargefinancialsignifi

cance, CAD has been a prime usingstress for 

studies in computational 

geometry,computersnapshots(eachhardwarea

ndsoftware program), and discrete 

differentialgeometry. 

Fig.3.1.MAINCHANNEL3Dmodel. 

 
Pro/ENGINEER Wildfire is regularin 3-

dproductdesign,impartingenterprise-

predominantproductivenessgearthatpromote 

top notch practices in layout at thesame time 

as making sure compliance at 

thesideofyourcorporationandorganisationreq

uirements.IntegratedPro/ENGINEERCAD/C

AM/CAEanswerspermityoutolayoutquickert

haneverontheidenticaltimeasmaximizinginno

vationandfirstrate,inthelong run,create 

brilliantproducts. 

 

 
Fig.3.2.SUPPORTCHANNEL. 
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Fig.3.3.ASSEMBLYmodel. 

 
4. ANALYSISRESULTS: 

 
Finite ElementMethod 

(FEM)islikewisereferredtoasFiniteElementA

nalysis(FEA).FiniteElementMethodisafunda

mentalassessmentmethodforresolvingandsub

stituting complex troubles with the aid 

oflessdifficultones,obtainingapproximatesol

utionsFiniteelementmethodbeingabendy 

device is applied in several 

industriestoremedynumerousrealisticenginee

ringtroubles.Infinitedetailmethod,it'sfarviabl

etogeneratetherelative results. 

Fig.4.1.modeldiagraminANSYS. 

 
ANSYSMechanicalisafinitedetailassessment 

device for structural assessment,together 

with linear, nonlinear and dynamicresearch. 

This computer simulation productoffers 

finite factors to version behavior 

andpermitsclothmodelsandequationsolversfo

ranintensivefashionofmechanicallayoutissue

s.ANSYSMechanicalfurthermoreincludesthe

rmalevaluationandcoupled-

physicsskillsconcerningacoustics,piezoelectr

ic,thermal–structuralandthermo-electric 

poweredassessment. 
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Fig.4.2.Totaldeformationmodel. 

 
CARBONSTEEL: 

 

 
Fig4.3. VON-MISESSTRAIN. 

Fig.4.4.Stress. 

 
MATERIAL-IM7FIBER: 

 

 

Fig.4.5.VON-MISESSTRESS. 
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Fig.4.6. VON-MISES 

STRAIN.LAYER STACKING

 3

 LAYERSSTUCTURALANA

LYSIS: 

MATERIAL-CARBONSTEEL: 
 

Fig.4.7.Totaldeformationmodel. 

Fig.4.8.StressinCARBONSTEEL. 
 

 

Fig.4.9.Strainatcarbonsteel. 
 
 

 
LAYER STACKING 5

 LAYERSSTUCTURALANA

LYSIS: 
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Fig.4.10.Totaldeformationmodel. 
 

Fig.4.11.Stress. 
 

 

Fig.4.12.Strain. 

Fig.4.13.StructuralResults. 
 

 
Fig.4.14.FOR3LAYERSSTRUCTU

RALANALYSIS. 

 

Fig.4.15.FOR5LAYERSSTRUCTU

RALANALYSIS. 

5. CONCLUSION: 

 
Presently steel is usedforchassis.In 

thisproject, it is modified with using 

materialsIM7Fiberand997Epoxy.Thestructur

alandModalevaluationisachievedatthechassis 
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for strong and the usage of layer 

stackingmethod.Bysearchingatstructuraleval

uationresults the stress values for 997 Epoxy 

andIM7fiberareheapsmuchlessthantheirrespe

ctively allowable pressure values so theuse 

of composites for chassis is at ease. Byusing 

composites in preference to metal, 

theweightofthechassislessens4timesthanthru

using metallic because of the truth density 

ofmetallicis extra than the composites. 

Thestressvaluesarealotmuchlessfor997epoxy

.AlsoviasearchingatModalassessment 

outcomes for all substances, thedeformation 

and frequencies are developingfor 

composites than High Carbon Steel. 

Sovibrationsareprobablyimprovedifcomposit

esareused.Wehavemoreovercarriedoutlayerst

ackingtechnique(i.e.)thrumanneroftaking3la

yersand5layersfortheidentical thickness as 

the most vital channel.We have determined 

that vibrations may bereduced with the aid 

of taking a diffusion oflayersthanthrutaking 

asasinglelayer. 
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