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resultofthecatastrophictirefailure.
ABSTRACT

STATEMENTOFTHEPROBLEM
Aseriesofopenlooptestswasconductedonthree

vehiclesinstrumentedperSAdJ266todeterminethe
ettectofareartiretreadsenarationonthevehicles

behavior.Thevehiclestestedwerea1989FordBronco
IL,a1996FordExplorer,anda1993FordTaurus.The
testswerecategorizedastreadseparationeventtests

andtread-separatedtests.Thetreadseparationevent

testsweredesignedtodeterminehowthevehicle
respondsasthetreadisseparatingfromthetirecarcass

atspeedsrangingfrom58-119km/h(36-74mph).
Tireswerepreparedinamannerthatwouldinitiate
eitheracompleteorpartialsevarationofthetread.The
vehiclewasdrivenonastraightpathwiththesteering
wheelheldfixedasthetreadcameoff.Thetread-

separatedtestswererunonvehicleswherethetread

wasremovedfromoneofthereartires.Themaneuvers

conductedwerecircleturnsperSAEJ266(constant
radiusandconstantsteer)andstepsteerturns.These

testswereruntoevaluatethesteadstateanddunamic
oversteer/understeercharacteristicsofthevehicles.

Theresultsofthetreadseparationeventtests

demonstratethatthevehiclesresponseisdependent
speed,duration,andthenatureoftheseparationevent.
Thevehiclerespondsbypullingtothesideofthetread-
sepalatingtireThelongerthetreadtakestocomeoff,
thegreaterthevehicleresponse.Uncethetreadhad

separated,thevehicle'sresponsetotheeventceased.
Partialtreadseparationsresultinasignificantvehicle
responseduetothecontinuousdurationoftheevent.
Higherspeedsresultinagreatervehicleresponse.The
tread-separatedtestsshowthatthevehiclesoversteer
whenthetread-separatedtireisontheoutsideofthe
steeringmaneuverresultinginvehiclespinout.The
vehiclestransitiontoasteadystateoversteerbehavior

atlateralaccelerationlevelsofapproximately0.2g

INTRODUCTION

Thereportinginthenewsmediaofconsumerproblems
includingcrashes,causedbycatastrophictirefailures
treadseparationeventshasbeenincreasing.The
reportsindicatethatthevehiclesareextremelydifficult
tocontrolandthatcrashesareoccurringmincreasing

numbers.Investigationsofcrashesandexperimental

testinghaveshownthatthecontrolproblemsclearly

appeartoberelatedtotheresponseofthevehicleasa

Tiretreadseparationisaclassoftiredisablementthat
hasnotreceivedattentionovertheyears.Thisclassof
tiredisablementtypicallyhasbeenlumpedintothe
largergroupoftiredisablementslabeledasflattiresand
blowoutseventhoughlossofairmavnotoccurduringa

tiretreadseparationevent.Thereisverylittlestatistical

dataspecificallyabouttiretreadseparations.
Consequentlv.minimaltestinghasoccurredtoevaluate

theettectsofatiretreadsenarationon vehicle's

response.stability,andhandlingcharacteristics.

Somedatathathasbeenpublishedrecentlyrepresents
"ClosedLoop"testsevaluatingwhetheradriverwhohas

knowledgeoftheimpendingtreadseparationcancontrol
thevehicle (2)Thistypeofdataissubjectiveinnature.
"OpenLoop"tests(suchasthosepresentedinthis
paper)removethedriver'sinfluencetromtheoutcome

allowinganobjectiveanalysisoftheresult.Datafroma
seriesofopenlooptestsconductedonaBroncoIlhas
recentlybeenpublishedprovidinganobjectiveviewofa
vehiclesbehaviorduringandafteratreadseparation

Additionaldata,likethatdevelopedfortheBroncoII,
whichspansacrossclassesofvehiclesisnecessarvto
betterunderstandthepotentialhazardsassociatedwitha

tiretreadseparationeventonallvehicles

HYPOTHESIS

Ithadbeenshownthroughpreviouslypublishedwork
thataBroncoIl(smallSportUtilityVehicle)would
respondtoatreadseparationeventbydeviatingfromits
originalheadingtowardthesideofthetread-separated
tire Itwashypothesizedthattheheadingchangewas
resultoftheturetreaduteractionwiththewheelwel

andsurroundingstructure.Thiswasthoughttocreate
dragatthiswheelpositionwhichinturnwouldgenerate
ayawmomentthatproducedtheheadingchange.The
durationortimethatittakesthetreadtocompletely
separatefromthecarcassofthetirewasalsobelievedto

influencetheheadinganglechangeduetothemagnitude
oftheimpulseresultingfromthedrag.Itwasfurther

hypothesizedthatthesebasicphysicswerepresentonall
vehiclesthatexperiencedatiretreadseparation
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