
  

euro-noise '92

CONDI'I‘ECN MDHITORING THROUGH STICK SLIP MOTION OF BRAKE PADS

G J McNulty

Professor Department of Mechanical Engineexin
University of Zimbabwe. -

1 . SUMMARY

Stink Slip motion is used to monitor the Life of a special material
fabricated for brake pads, through the acoustic and vibration outputs.
A description of the stick slip motion is given and details of

parameter monitoan are outlined. Sample analysis of Acoustic and

Vibration outputs from the stick slip motion with electron microscope

photographs are presented and discussed.

2 . INTRODUCTION

Stick slip motion has been investigated and described in (1—8). A

brief outline will be given here for completeness. It is in essence
the motion of two slow moving bodies in frictional contact. in which

one of the members is driven elastically. The motion is the result of

forces in the elastic member reaching a magnitude greater than the

static frictional force between the two bodies. when the driven body

is rotated as a result of these forces the slip phenomenon occurs. The

suck phase is initiated when the rotaan ceases due to an increase
in the frictional force.

The paper will show the result of an experiment where noise and

vibration during stick slip motion using a hardened steel disc and a

brake material are in frictiional oontact.’l‘he brake material has the

commercial name "RC" and is the product of a well known brake

manufacturer. This material has already had some initial tests which

have been summarised in (9). Howeverver, further work has been done and

the resuus' are presented in this paper.
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ltisimpomntthatthesurfacacuntam bosustainedoveradme

period in order to study the relationship between the parameters at

slid; slip and the usurs‘dc output against any surface changes which

may occur.

The instrumentation has already been desaihed;deiails are given in

referenou (1 - 5) and need notbedetailedhere, Suffloetosaythat
the Vlbratlonwasmeasuredbyenauaaleronietermauntednearthe

rolling member and the noise by a nucrophone situated near the

cmtact. Bcfl‘. zigxzals were monitored on :5 RBI. Time Analyser and

predsion grade instrumentation (EEK) was used throughout.

3 . REULTS

In (3-9) it was suggated that there is a reduction in energy over the

duration of the stick slip and a sudden upsurge just before brake

squeal. The detailed history of the stick slip at 15 minute Intervals

isgiveninFiguxel(wherethedistictimforthisdiscuMmisthe

time elapsed at the top of the figure). The comparison of the sound and

vibration in Figure 1 shows that the acoustic output is the mult of

vibration manily at resonances in the system, note the iundamanetal

resonance at 600 Hz.

A consistent noise radiation from the vibrating system.

as the stick slip progresses is exhibited to-gether with a reduction in

the radiation energy.'l'he radiation energay from the 45 and 60 minuba

/oi stick slip time. This may indicate that mm is acoustic damping

generatedasthestickslipprogresses. Atterthisthereisasudden

increaseinenergyatfiminuteswhichistheonsetafscreechorbrake

squeal. The energy of the spectra is related to the spectral width.

It was shownin (9) that theenergyreduees byafacbotottour from

thestartofthestinkslipupto60mlnutssanda£terthisdme

interval thereisanincreaseinspectralwidthand an increasein

spectral energy byafactorof4.5.

The accompanying electron mimpe readings Figure 2 taken from the

sunfaceafthespecimenshowmatthereisnochangeinthesuxface

texture from the start to 60 minutes. whencefrom at 75 minutes there is

a distinct change.

It should be noted that the light areas are evidence of metallic

elements in the surface. It would suggest from this that the constant

slippage of the materials in contact reduce this surface and hence

teaches a point where there is pure fibrous pads in contact caudng the

onset of screech. At this juncture this is a hypothesis and suggats

that metallic asperitia in the material mitigate the propensity to

brake squeal and that as widened by the wearing down of these metal

particla the onset of squeal occurs.
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4. CONCLUSIONS

The incipient stages of squeal is the result of a sudden upsurge in

spectral energy both to the vibration and acoustic spectra as evidenced

by the results. in essence the condition monitoring of the brake

material predicts the onset both of wear and brake noise.
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Stick 311p Acoustic and Vibration Spectra after time
intervals of frlcitonal contact.

FIGURE 1
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Electron Microscope photcgraphs at surface 5f brake Specimen
Key to photographs:

Top At the start of the £r1cL:cna1 contact
Huddle After 60 minutes of frlctional contact
Lower After 75 minutes of fr1ctaona! contact

FIGURE 2
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