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FROM BRAKE LINING WEA

<ne wearing down of brake lining on vehicles can result in the emission
¢f wear dust intc the atmosphere. About 100 g of chrysotile asbestos per year are
werr from the linings of the average car. This amounts ©o &bout 11,000 tons per
year in the Unived States, concentrated in regions of high vehicle populetion
density. The total quantity of wear debris, including the other constituents
besides asbestos, may amount to 1 1/2 to 1 2/3 times this amount. This quantity
is small relative to other particulaete emissions attributable tq vehicles:

exhaust particulurtes (400,000 ton pef &ear) and tire-tread wear (700,000 tons per
year). However, since asbestos fiber has been implicated as a carcinogen, the
potential hezard from breke lining wear debris could be disproportionate to its
queantiivy. There are many questions regarding the disposition, properties, and

pale) 04001cGl eflects of brake lining wear é;brls about which we have little infor-
mETion. Séme Or these areas vhere knowledge is lacking are listed below. The
ooj;cz of tne program outlined herein is to answer some of these questions 1n order
w0 form a rationel basis for Judging the extent to which brake lining wear

nrofucts might te considered a community health hezard.

Informetion Which is Lacking

1. Some of the wear products from breke lining sccumlates on wheel
parts and, in the case of drum brakes, some is retained within the drum. The
fraction whieh is emitted to the atmosphere is not known.

2. Some of the emitted wear products will settle quickly and some mey
remain airborne. The settling characteristics and particle size distribution of
emitics wear products is not known.

3. The fibrous asbestos particles in weer dust could be particularly
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naving becr. deccmpuied to non-Tidrous Gust) there is some controversy on this voint.
Farthernore, the number of ITibers, rather than the weight, mey be mcre significant.
bers per unit weight of wear profucts and their size gistribution
are not know.

L. The organic ingredient in brake liring coulid, uporn pyrolysis at the
friction interface, produce carcinogenic compounds. It is not known whether such
compounds are present. in wear debris, and if so, if they would promcie & carcinogenic
reaction ir tThe lungs.

S. The long term physiological effect of decomposed asbestos Gust is
not known. The only biclogical study of this material found in the literature

indicates that caleined azbestos has produced acute toxic effects when injected in
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ive doses into animels. The amount of decomposed asbestos which cou’d be dis-

g

uted tc The eatmosphere from braxe lining wear is unliikely to be great enough

Tri
to cause any such acute effect in the populetion. No information has bheen found

relating to itz long term carcinogenic potentiel.

Experimental Program

Brake lining wear debris will be collected during cgpmrolled stops on
a prake dynamcmeter. The test cycle will be selected to corresponé toc moderate
braking conditions, say a deceleration rate of 8 to 10 ft/sec® from 40 or 50 mi/br.
Experiments will be done with both disc brakes and drum brakes with the wheel in
place and with realistic air flow over the brake. This test may be combined with
other dynemometer tests of brake lining performance. Measurements will be made of

brake lining weight loss due to wear, and the following samples will be collected

curing miitiple dynemometer stops:

-
3

'oual wear debris collected on the wneel and in the drum will be
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0

measured for & determinetion of the frection emitted to thne al
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gust collected “r this samole is expected ©to be very smzll, and derhaps not

measuraple, zince a totzl of only a grar cr twe of wear dust will be generated
ver day cf testing.
3. Samples of sirborne dust will be collected on & 0.2 micron membrane
2% The perimeser of the fieil over which settled samples are obtained. The
a&ir samples will be located at & position indicated by & lignt beam to have a
high concentration of dust and at s distance from the brake such that the air veloeity
has ¢iminisned somewhat. Preliminary experiments will be necessary to develop
effeetive and meuningful sampling technigues ané to determine how much sample
can be collected per stcp. It is possible that several days cof dynsmometer
| tescting will be required to collect sufficient sample.
Qi The samples ccllected on the memprane filter and the settled samples will
be examiﬁeé by electrcn microscope to determine the particle size distribution
znd Lhe numﬁer of fibers per unit weight of each fraction.
An attempt‘will be mece 1o analyze exiracts of wear dust for carcinogenic
orgrnic compounds, such as benz{a)pyrene. The quantities of sample are expected to
be omall, s0 thav this measurement may not be practical. The most likely source

of sample for this analysis will probably be the material collected on the wheel

part:s, since only a small fraction of the air-emitted dust will be collected.
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Liquid-scoli quid-liquid chrometography will be employed for the analysis.

m

To ensure that the measured fraction of worn lining which is emitted
to the atmosphere is realistic, measurements could be made of the amount of brake

lining wear dchris nccumulated on the wheels and in the drums of vehicles brought

[ N

£ to aealers for their first brake relining, and the amounts collected compared

LIRS S - p 5 Sy 2 &Y .y b o
w0 Tho amount of lining woern away. Thls wi.. DE done criy if the resuiis OI
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The progran cutiinsd ebove it exvecteld o give some indicziion ¢f thne
possible community hazard from wear dusi. I the Physical and caemical teste
suggest that;such & hazerc might exist a progranm mey be considered to collect
enough sample for biological studies. The kind of animal test and the laboratory
to do it would be established by consultatlon witk an expert in the fiels, e.g.,
I. J. Selikoff of Mt. Sinsi Ecspital in New York.

The execution of the proposed experiments will require a cooperative
effort among the Chemicsl Engineering Department; the Mechanical Research Department,
for the brake dynamometer set-up and for sampling assistance; the Technical
Services Department, for particle analysis and analysis for organic carcinogens;
and the Chemistry Department, for assistance in establishing sampling techniques.
It is expected that no mecre than about 2 man-months of effort will be required tc
complete the described samplie collection and physical and chemical analyses of
wear dust.
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