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Brake Lining

Decomposition Products

A ranber of investigators have found asbestos bodies in the lungs of urben residents who were not cc-

cupationally exposed fo asheston. A relationship between the corinogenic properties of asbestos and the

urban excess of lung cancer has baen suggesied. The decompasition preducts of bruke linings have been

described as @ possible source of thess fibers.  Broke testing loboratory methods were used to test fiber

emission from a variety of friction products.  Only @ very small froction of the osbestos escaped s free

fiber while the remainder was transformed into some other, nonfibrous, minerol. A significant release of free
fiber ocrurred only under conditions extreme encugh to produce braks failure.

Tabie . Asbestus bodies in humsn lungs.

Location Yoar Pozﬂv.
Cape Town () 1963 F.
Miami 2) 1965 re4
Prttsburgh (3) 1965 4
Johannesburg (£) 1963 »
Fntand (%) 1958 -
Morvtread (8) 1968 o
San Francisen (1) 1968 2

Ingredient Automobile  Truck
Asbagtos L ] n
. Resing and
polyrmers - B S
Qxidas and
pigTIETLS L] 15
Motais 3 2
Carban, graphite,
otz 5 1
% o
Mr. Lych s Chiel of the Lab-
tional Health Program, Puhli
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tions, the Iate of the asbestos worn from
beakn linings beoomes significant.

Braie Lining Compoxition .

The average composition of typieal
braks Bnings of the type tested is shown
in Table II. Individual mixes may vary
ecuwiderably from these aversges
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Test Methods
In sn initisl exploratory survey, the

was examined by elactron micrograph.
Figure 2, which is typical of ths seriss,
does not reveal any free fibers. How-
ever, this finding did not eliminais the
possibility that fres asbestos fibers were
released and that they had escaped into
the atmosphere. To examins this hy-
pothesis & series of experimnents was
devised i
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Figwre L. Brake lining faclory dust.

friction-testing machine which used
ops-inch-square samples of the test
liing. Heating and cooling apparstus
permitted control of drum temperatire
from those encountered with inter-
mittent brakes uwe to the maximum
temperature which oecurred only
extremely rapid or “panic” stops from
high sapeed. OQther tests wers performed
on & brake-testing dynamometer which
subjected & complete brake assembly to
& series of stops and starts from diferent
speeds and at different deceleration
rates to simujate actual driving eon-
ditions, In these tests the drum tsm-

Figure 1. Dust removed from brake drum,

drum brake linings showed less than
1% free fiber in the decomposition
product as compared to about 509, in the
lining. An electron micrograph of the
decomposition product obtained from s
typical test in this group is shown in
Figore 3. In thoss testa where & sig-
nificsnt maas of free fiber was released
(Figure 4), the temperature was in sn
extremely high raoge for the lining in
question as evidenced by rapid drop in
the coefficient of friction. Had these
linings been subjectad to like conditiona
in & wvehicle, the brakes would have
fniled.

Similar resuita were obtained in the
bus and truck drum braks tests and in
the cluteh test. ‘The experimental model
disk brake tested did relesse some
{>5%) fres fibers, but no conclusion
can be drawn from a single sampls.

Discussion

Exzcept in all but the most extrems
deiving conditions, .only s very small
fraction of the 30 to 509 asbestos pres.
ent in & brake lining escapes into. the
atmoaphere as free fiber, The question
remsins: What to the as-
bestoa? A prevalent theory of brake
operation hoids that wear oeturs not
by asbmsion of the lining by the drum

" but by the production of minuts areas

of intense heat at the points of contact
between the drum and the lining, De-
composition, not only of the hinder but
of the asbestos as well, occurs at thess
locations since the breakdown teme
perature of asbestos, about 900°F, is
exceeded. Decomposition products will
include pot fres asbestos fibers, but a
different minera] resulting from thermal
metamorphosis of asbestos,

[

Figure 1. Decomposition product from nor-
mal wear of ke mng.
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Table lll. Test resuits by slectron micrograph. BY PPG mm ISIRIES NG,

Test " Mo of Conditions
Product Brand  Mathod Sampies of Test-F

L e

Automobils A Friction [ 300 - 300
anim

Friction 50 - X0

300 - 700

<1

Few
None
Fow
None
None
Fow

* Waigfit estimatad from fibar voluma.

proportion of the total asbestos used in
mnnfachmufbn.bu. Many sources

of respirable fibers not associated
with ashestos procucts have been identi-
find,' and free fibers from brake lning
wear seem to be an inconsequential
hadthfuminurbmdrpoﬂgﬁm.
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