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ASBESTOS ARD_HEALIH 1N THE FRICTION MATERTAL TXDUSTRY

The Problem

Exposure to asbestos dust is recognised as a potential occupational
hazard. Among work people exposed to high c0ncé;2rations of
respirable asbestos dust, such as is known to have occurred before
present day dust control measures and work procedures were introduced,
cases of cancexr and asbesiosis have been reported throughout

the world.4 719 The difficulty of reliably identifying the
occupational history of those whose health has been affected many
years after has resulted in any contact with asbestos being regarded
with caution. Regrettably, all and any waterials containing
asbestos have been attacked indiscriminately by those whose

judgment has been influenced more by emoticnal concern for past

victims of an industrial hazard than by a logical exazmination of

the evidence’ now available.

Since friction material is widely -ecognised as one of the products
for which asbestos is an importan: ingredient it has attracted such
attention. Indeed, the asbestos industry, in reminding everyone

of the vital role played by asbestos in brake linings, has
stimulated such attention. Nevertheless the occupational health
record of the asbestos friction material industry, although including
a few reported cases of asbestos-related disease, is good and has
not been regarded as a major problem. However, the widespread use
of friction material in all types of vchiclez and the nature of its

use (the abrading of the material by friction), has raised the
question of a harmful pollution of the environment with a conscguent

danger to the health of the general public.

The friction material industry therefore, has two basic problems.
Tﬁ@ iﬁrst, the occupational health problem’has in many areas, been
resolved. However, the industry must continue to ensure that those

employed in the manufacture of these materials are not exposed to
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Aunt losols vhich sre hanful.  An extensicn of (his pooblem
is the need 1o camxe that workers enployed in the vee of friction
14
rateriale, eithexr in the fitting of the products or the naintenanze of

vehicleg, are elzo prevenited from exposure to La: ful dust levels.

The other dasie prodlem, thzt of the eavirom:zent, is rore difficult
to resolve, baszd as it is on exzotional anxieties. It is extremely
hard to couvince prople that these enxieties are in no way Justified
by the evidsnce. Cathering ccacern for the adverse effects on the
environient posed by ever-groving towas and iadustries has identified
ihe motor vehicle and its use as a significant factor in pollutien.
Couple this with the spotlight direcied on asbestos in rscent years
tozether with its classification as a carcinczzn, and one can see
how asbestos-based motor vehicle componsnts have become the target

for a2mn illogical =ttack.

The automotive industiry iiszlf is already under attack for a nwaber

of reasons, (e.g. pollution, waste of resources znd congestion) and
would gladly &rop the use of azzbestos althouzh for some years current
models of mator cars will need asbestos material for replacenents. The
friction naterial industry itself rmst therefore dispel arxieties about
astestos-containing products in motor vshicles by ensuring that the
exieting resassuring evidsnce is properly unisrstood and accepted.

Tackling the Problem

In ozder to tackle ihe problem mast effectively, it ie important

that the origins, investigations end remedial mzasures involved

stould be well vndersiood. This is espscially necessary since

thz existence of the friction matzrial environmsntal problsa is
- to a large extent based on confusing two very differsnt phenomenaj

on the one hand the occupationzl health experience and dust exposure

data xelated to mznufacture (and more partienlarly fitting =nd ) 7
servicing opsrations sometimss called pa:v:E?_c_cupational), end on '
tbhe other hand an assumed emission of similar dust into the general
environment as a rezult of the daily wzaring down of brske linings

and clutch facings. 2n example of this confusion ray be seen in the
evidence glven to the UK Asbestos Advisory Coumittiee, where ‘
cleims that the general public are at risk are supported solely
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ty wefoverce to a munvay of rotor vehicle paintonsznce workers,

——

It is thexefore ipportant to recapitulate the f:;cts reiating to
tealth heescés and the conditicns which are believed to give rise
to thz:m as given in the literature. Theée facts will be reviewsd
vrfer three headings, the first two covering the occupational
zrzzs of manufzcturing and servicing, znd ihe third heading

covering tkhzt of the general environm:nt,

Fricticn Fatexial Mepvfacture

There is ample evidence to suggest thzt, in the mzmufacture of

friction materials, the conmcentration of azsb2sios dust coispzres

favovrably with that found in most other asbestes opsrations. Within

the last ten yesrs, efforts to obsexrve a 2 f/ml* standard have led to
further improveszents in dust control and there are meny operations 7
where levels wall below this are achieved. Very few cases of asbestos-
related disease ariging from friction materiel mammfacture have besn

reported.

In evidznce presented. to the UK Asbesios Advisory Co:;sitteeza, Ferodo‘:"ﬁimited,
who have been using zsbestos in brake and clutch linings since 1310,

reported 8 cases of masotheliorma and 5 cases of asbzstosis. The
wzeotheliona cases had all been exposed,in the mapufacture of a

railway-=trake block batwzen 1928 and 1933 or during the war years up

to 1943, to crocidolite as well ss to the chrysotile =sbestos more

genezrally used throughout the plant. The asbestosgis cases were all

involved in mixing processes where masks should have been wornm.

In ithe mzze volume of evidemee, a report from the two Cape Industries!
factiries manufacturing both textiles and friction meterial (one
since 1901 znd the other since 1923) cites 9 cases of ssbestosis

znd po case of nzsothelioma.

Ferodo report tbat "many millions of man hours have been worked on
finishing operations of asbestos-taced materiaslas: though the dust
concentrations associated with these were at one time very high, there
has not been a single diagnosis of asbesiosis as a result of this
exposure™, In more recent years. (1968 - 1976) however, average
concentrations were well below 2 f/ml following continou§

improvemerits in dust extraction methods..

* f/ml - Asbestos fibres per millitre .
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An investization in 19]5 by Heid. -  :znms, Kirmen, Schutz sund
Frochzu 13 into dust hazards vhich might be associated with

the mamvfacture and use of asbestoz—contalning frittion raterials

33

(a1ni;ted in the Reseaxrch Rgport of tha Gerran Ezrufsgrndsezenscheflen
»

quotes concentrations of micro—dust in the xange of 0.C3 to 0.20 xg
during grinding, drilling, saving, turning and milling opsrations
(the current "RK*value is 0.10 m:;/m5 or 2 f/mlzs; on this basis
the current renge is 1.8 £/ml to 4 £/ml), ca averzse Just below

or J:zat above 0.15 me ox 3 £/ml.

aintenance Operations Involving Friction laterials

Operations such as drilling, grinding and tevelling {rimilex
to those carried on in the finishing operations in friction

raterial manufacture though not usually on a continmous tasis),

public transport or carrier fleets.

Such opsrations, unless subject to dust control, will emit dust
containing asbestos. A number of surveys of such operations bave been
13,33 UK 2,10,18  USA. 8,11,12,20 end

carried out in Germany ,
and it is clear that, under sorme conditions of workiri‘é

elsewhere 1921 28
and where such operations are carried out continuously, dvst concentrations
above 2 £/ml (or the TRK of 0.10 m—g/m3) can be rzached. There is

scz2 evidence of effects on hezlth among m2n engzzed for a long period

on guch work. Medical and epldemlologlcal investigations by

Professor Woitowitz, Valentin and o‘l:he:n:'ts35

continuonsly exposed for at least 10 and up to 25 years to asbestos dust

ca workers who had been

sugzests a similar risk level for men exmployed on finishing opzrations
(2inly grinding and drilling) in the sutomotive indusiry tothe risk level of
13,33 + .

vorkers in the manufacturing industry

It was noted that the automotive industiry group studied bad had long
exposure from a very early age.13 A group of men carrying out breke
nzintenznce services with exposure primarily during the clezning and
brushing out of brake drum dust gave little evidence of inhalation
effects in spite of long yeare of exposure.

* TRK = Technical Control Limit

tosis and 11 "p:ss*b]e"‘ ':ﬁ:zg 3 nen emdloved

23

eses were found and 10 "possible™. (" ceeid

n the lung which might be fibrozenic.)
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abnor=alities In 32 out of 87 molox wvehicle machau}cs (6 out of 23

Professor Selikoff's investigztions ” quotzd indicatiozs of

with five or more years intermitispt exposure showed .signs on

X-ray of changes ccusistent with asbestosis). Asother report of

the szm2 investigation guoted 22 of 93 breke service mechanics

ghowing chest abnormalities not nscessarily asbestos~related.

{N.B. Tksre vere no confimed cazses of asbestos-xelated disease.)

Dust levels quoted in commszction with this investigation (in USA)16
rei‘er to m2an concentrations for blow-out of breke drozs, grinding

of used linings and bevelling of new linings of 15.9, 3.8, and 37.3 f/ml
respectively - much higher than any found by zny oiher résearchers.

Yo information is provided as to the duration of these szuples - they
are freguently referred to as peak concentrations or the mean of &
pumber of such moasurements. It is also clear that im the case of
blowing out breke drums, no asbestos fibres were visible by optical
microscopy;. son2 chrysotile was identified by X~ray diffraction.

Fibres identified by eleciron microscopy were 2ll below the mindmmm
gize specified in the definition of asbestos fibre (i.e. 5 p= in length) 23.
It should be noted that the methods of sampling and the criteria for
measurensnt 6f occupational environments did not cornform to the nethods
usad by governmental agencies aznd by other investigators in Germany

and UK.

For comparison, concenirations of ssbesstos dust during brake

maintcnance reported by Fickish end Kaiznt2(d)

showed an average
dzily expomsurs of 0.68 i‘/ml (range 0.21 to 1.12) during brake service
of 11 cars. During iruck brake service, the average was 1.75 i‘/ml,

vith peak, during clesning of the breke drum, of 7.09 f£/ml.

The Gsrman investigetion in 197‘513 (now incorporated in the
Zerafsgenossenschafisn rep:u't33 ) recorded high concen’c-rations* in prake
services department, and where machining was done without dust extraction. Althoug]
high concerirations of gv-t were observed Guring blowing ount, no
chryveotile asbestos could be detected by infre-red spectronetry, end
the ipdividual fibres which coald be detecied optically could not be

identified as asbestos.

* 0.03 to 0.79 mg/m3 {equivalent to 9.2 o 15.6 £/ml) end with background
vorkshop atmosphere of 0.03 to 0.05 mdm3 (equivalent to 0.6 to 1.0 f/ml).
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The Cinzsal Tovizontent

Bzcause during the zpplication of dyum brekes, disc pads or clutch

are vorn avay and beceuse these materials contain guentities usually
tetncen 309 to 605 of asbestos, it has been assused by soome that
treredy lafge quzntities of dangerous asbestos dust are being 'reg'ula.xrly
discharged into the atmosphere. This, it is argued, cxeates a
¢zngerous atmosphere akin to that which has produced asbestos-related
-disease (especizally cancer) in some working eavironments. Since the
estinated consuzption of asbestos in friction material is aunually
over 40,000 tens2? for Furope and over 50,000 tons in the USA the
auounts involved are substantiel. An estimate carried out by the
Eendix Coxrporaticn with the support of the US Eavironmental Protection
tzency (EPA) calculated that annually the smount of friction material
worn away in brakes and clutches in the USA is around 60,000 'tons.8
(They calculate that 37,000 tons is the asbestos content i.e. 60%5. In
Burope the content of brake linings is nearer 30%.) Eowsver it is
clear from measurements made at a number of locatioms with heavy road
traffic that insignificant guantities of respirable asbestos dust are

14 30, | K

s0 enitted

o

The most izilportant factor in dispelling this anwiety is that the
asbestos content of the wear products of friction material is not
emitted;hinto the atmosphere in the form of respirable zsbestos dust.
Infeed, a nuzber of ambient air investigations indicate that it is
difficult nowvadays to find asbestos fibres in any significent quantity,
regandless of size, in the ailmosphere - even in the vicinity of asbestos

30

wapulacturing plants 7.

¥easurements of the ambient air even in heavy traific conditions do not
ehow eny significant level of asbestos. Agzain, in underground railway
systems, where fierce application of asbestos-content brzkes in the
confined tunnel envircnment might be thought to create the worst conditions,
no significant bulld-up of £:vestos dust has been detected 29 20 I

The explanation is simple and is c.:onfimad by a nuzber of careful
scientific vinvestiga‘tiona. The heat generated in the process of
applying the brzkes or the cluich (the reason in fazct why asbestos
is such a vital component) is sufficient to destroy the orizinal
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structure of the asbestos fibre. From a Eehperatﬁre of 450°C the
chrysotile structure begins to convert to a non-crystalline
amorphous phase, leading to a loss of stability of the fibre
structure. ~ When a mechanical strain is applied i.e. during the
braking process, this leads to disintegration of the fibre. The
braking process has a pulverising and grinding effect. The.
German report =~ calls it "a kind of micro-milling so that the

dust no longer contains any fibres".

From a temperature of 650°C a new crystalline structure develops
called Forsterite, which will be fully developed at temperatures
of above 700°C. Generally, forsterite cannot be traced in brake
lining dusts. This means that temperatures beyond 650°C either

do not occur or are only very short-lived. The decrease of the
chrysotile content, however, indicates that temperatures beyond
450°C are reached because the amorphous phase of the chrysotile

cannot be traced analytically (by either infra:red-spectrometric

or X-ray diffractomatic methods).

Examination of the residue of wear products in brake drums

confirms that the asbestos content is usually less thanlZ of

the residue. It has been suggested that the dust escaping into
ambient air may contain a higher pr?pbrtion 6f the fine respirable
asbestos than dust left in the drums but careful studies designed

to entrap this escaping portion of the wear product show that this
suggestion is Without_foundation; Various investigations into the
amount of asbestos remaining in the residues from friction processes
have been carried out which indicate how minute is the fraction

of asbestos released in the applic#tion of friction. The latest
report 33,from Germany, confirms that technical investigations in
recent years have repeatedly shown that the dust generated by friction
of the linings in use - as opposed to dust created during the
finishing and handling of new linings — as a rule contains only

traces of free chrysotile fibre, i.e. of the order of 1%. The
working party was unable to provide clearer infra-red spectrographical
evidence of chrysotile. Under phase-contrast and electron-microscopic.
scrutiny, the dust contained just a few isolated fibres which could not
even be definitely identified as asbestos. This is consistent with

the investigation by UK government and industry investigations in

il
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19692’ which reported that the free aspfstos content of wear

products of drum brake linings rarel

o—

the content was even lower.)
The Bendix investigations for in USA in 1973 gave a range

from 1.65% to 0.0037 ~ only three tests were above 17 and the

s
exceeded 17. (In disc brzles

overall average was 0.23%. This study also determined that only
3.27 of the asbestos content of all the wear products over the
whole range of US motor vehicles became airborme - estimated at

5060 1bs. annua11y8.

The Ford Motor Company carried out'a study9 based on dynamometer
tests which showed brake usage providing less than 0.027 of the
lining wown in the form of free asbestos, and estimated that
concentrations of asbestos fibre in the urban atmosphere in US due

9

to brake usage was less than 0.07 x 10 g/m3 (.07 nanograms) (less

than one millionth of the 2f/ml standard for occupational control).
\) Measurements carried out at points of heavy traffic concentrations
g%) inithe UK by.the Asbestosis Research Council, under the obseryation
of the TUC Centenary Imstitute of Occupational Health, also found
no greater concentration. Even in the underground railway system,’
this survey found the asbestos content to be of the ofder 10—8g/m3

HEaX to 1077 gﬁma. (10ngs to 100ngs).303

Finally, the conclusions drawn in the last two years by two eminent
occupational health experts, commissioned by the European Economic
Commission to report on, respectively, occupational risks and

risks to the general public, are worth quoting.

- . 26 . . s . . .
Dr Jokn Gilson 6, reviewing asbestos as an occupational hazard in

a general group in which he includes friction matéfials, says
"Despite the thousands of products containing asbestos, evidence of
i1l effects from their use is very small"”, He adds the qualification §
that occupations involving brake shoe maintenance have been shown :
to be at risk in the pést. "Although most of the asbestos in

brake shoes is degraded, the dust in the brake drums still contains
a small percentage of asbestos". "The magnitude‘of the risk (of
asbestosis and mesothelioma in those working regularly in this
employment) is not known but is likely to be small". Professor

st . . .25 . . . '
N ' Zlqlhuls,s in his report on public health risks concludes "There | i
isevidence of no excess risk of mesothelioma from asbestos
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pollution which has existed in the ncighboyrhood of chrysotile
and amosite mines. There is no evidence of a rigk to the
general public at present.” Later he repeats this view in his
general conclusion "There is no established evidence that true
ambient exposure, as prevalent in Western European countries,
at this moment carries such a definite risk; however, there
exist too many uncertainties to deny.such a risk, though if the
risk was substantial it is likely it would have been detectad b&

now".

Conclusion

There can be an 6ccupational health risk in the manufacture-of
asbestos-based friction materials, but experience has shown that
such risk, limited though it is, can be effectively controlled by

well fested equipment and work procedures,

Standards based on extensive experience in the industry have been
established and equipment is available for their maintenance so
that any occupational health risk can be controlled. In many
countries these standards are enforced by legislation, but trade
and industry have an obligation as with any occupational safety
problem tozimplement effective risk:prevention measures developed

by competent and experienced technicians.

In certain uncontrolled conditions there may be a para-occupational

hazard. The industry can provide information to ensure that users

understand under what circumstances such risks can arise and that

they are informed hoﬁ these can be avoided 5’6’22’3ﬂ'

The available.data indicates that the.general public is not at risk. The
Industry needs to consider how most effectively to ensure a proper
understanding of the factsfﬁhich Justify this assurancq:among opinicn~forzers
in the press, government offices, trade unions, consumer groups and
environmentalists. - a
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