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Abstract
The railway industry is currently investing in condition monitgritecmiques to beable to
compete with other transportation mediu@se of the reasorier this investmenis to be able to

identify theincipientdevelopment of curve squeal in railwagstens. The annoying higipitched

tonal noise produced because of curve siheeanecessitated the need for mitigation measures to

be taken by railway operatiHowever, noise from the surroundings and other trains has affected

the conventional wsof microphones for monitoring curve squeal in tight curltds.imperative
that the railway industry introduce adiional sensorsto help in the characterization and
identification of curve gueal inrailway track as the train negotiates the curve.

The objective of this researchfeecused on thevaluation of condition morating peformances
using vbrations obtained fronthe wheelrail roller and soundbtainedremotely close to the
whed-rail interface toidentify and characteze arve squeal. Bythe completion of the
comparative studs, this resarch has resulted in a numberregw findings that illgtratethe
significant contributions to kmwdedge. This resarch presestthe applcation of corelation
method to establis a reliable relatiorigp betweenacoustic and sountbr the detection ad
characterization of urve saieal onthetwin disc rig. The sensors used to detacid daracterize
curve squeal ammicrophone and twvaccelerometers installéaterally onthe wheel and rail roller
rims. The conact conditions taken into consideratiore ary contact, wet contaeind friction
modifier contactsA MATLAB model was developedo detet and characteze curve squeal he
results of the simulated modshowed some disparitidsetweenthe simulated transition yaw
angles and measured transition yaw angles fachvcurvesqueal occurs. Time andeffiency
domainwereemployed to extact the featuresom thesensors. Coelation methd wasemployed
to classify the features extracted frdmmicrophone and acterometer datal he results obtained
showedhata negligible or weak correlation coeffient valuendicatesthe developmenof curve
squeal orthetwin disc rigin dry contactonditions A modeate or strong correlatioroefficient
values is an indication of no curve squeal ocaurcurve squeanitigation when contamants
(waterandfriction modifiers aremtroduced tahe wheetlrail interface).The perfomance ofthe
Correlation method fadeterminingand classifing fault featurgcurve gjueal) extracted frorhe
microphone andvheel/rail accelerometers has presented sonmefuligjualities that makes it

suitablein a real condition monitoringpplicationsystem.
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