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Subject: Preliminary Fstimate of Airborne Asbestos Emissions
from Brake Linings ’ .

Some experiments have been performed with the objective of asgessing
the quantity of asbestos fibker emitted to the atmosphere during auntomobile braking,
A productioz Finte disc brake assembly was used in the study. Samples of the
lining wear dust were obtained during the lining burnish (break-in}, during typical
7 usage conditions (40 mph stops at 1/4 G deceleration and 350°F rotor temperature),
and during abnermeally severe usage conditions (~ 800°F roter temperatare). Only
samples from the typical usage test have been examined to data. During thase tests,
. | the air flow over the brake, wheel and tire assembly was carefully matched to
vehicle use canditions. For the typical usage test, all of the air flow from the brake
was exhausted through a sampling grid network where multiple-steop samples were
taken isocinetically at each grid center usiag 2 0.45 micron Millipore filter. A
matching filter was used to samgple the air supplied to the brake. The quantity of
asbestos fiber collected on the filters is wn the process of being determined by elzc-
* tron microscope examitation, using a fiber counting technigue developed in the labo-
ratory of Dr, [. J. Selikoff, et al., at the Mt, Siraf School of Medicine in New York.
This procedure was developed specifically for the determunation of asbhestos content
from aimospheric samples.

The filter examination experiments arte not yet completed, Further
replication of the fiber count remains to be done on the typical usage filters to ob-
ta.n tne preoecisicn .0 smeasuremnent desired.  Approprizte quantitative referencs
sampies have not yet been prepareq ana cous.ed -=- thos 0% .- =1 27 estimateod
a2ctus! -ebestos fiber ceunt reguired 2 reliance on M. &_..x1l_z-~.atzry experiance
to estumate asbestos losses from tae sarpies during sample preparation, Neverthe-
less, a preliminary estimate may be made of the amourt of asbestos fiber collected
based on fiber counts made to date. Exarnination of these measurements indicates
that asbestos fiber probably comprisesa less than 0.Q02% of the airborne wear dast and
may be as low as 0.004% for typical braks usage., Expressed i terms of the amount
of brake liming worn away, it appears that less than 0.01%, and pechaps as little as
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0.002% of the worn lining becomes airborne asbestos fibers,

The range of estimates results from the inherent difficulty of accurately
measuring small quantifhes of such fine fibers (300 & diamseter) and from the rela-
tive similarity of asbestos count {rom the background and test filter samples. For
example, the test filter from the typical usage test collected approximately 4.5 x
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10  grams of asbestos fiber per cubic meter of alr sampled downowind of the brake,

while the corresponding background {ilter collected about 13.5 x 10-9 grams per
cubic meter of air supplied to the brake. Qur records reveal that asbestos insula-
tion had been used or a stearn pipe in the dynamameter area about a2 week prier to
our tests and that other asbestos insulation was installed elsewhere in the building
at the same time. This may account for the relatively high background level of as-
bestos, which ls at the upper end of the range measured by the Mt. Sinai laboratory
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in the ambient air of the Detroit area {0.5 to 13,4 x'}0 = grams per cubic meter),
The repart of their findings has not yet been published.

In conclusion, although only preliminary results are available at this
tine , the concentration of asbestos in the effluent air from a Piato disc brake
undergning typical brake usage appears to be less.than 0.01% of the brake lining
worn away. The lining was found to contain about 42% asbestos, hence the air-
borue asbestos collected was less than 0.03% of the original asbestos content,

Qur labhoratory studies have shown that 2ll visible asbestos fibers at
an active rubbing interface are heated to lncandescence at typical braking velocities.
The glow temperature (approximately 1450°F) 1a more than sufficient to decompose
the asbestos to a nonfibrous form. This probably explains the extremely low amyount
of fibrous asbestos emaitted from the brake.

The amount of flbrous asbestos remaining within the confines of the
brake and wheel assembly was not determined in this experiment.
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