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A”F’“NOS AT ETALIE T THE PRICTION HA =PTAL IWDGETRY

The Problen

Ixposvre to esbestos dust is recognised es a potential occupational hazard.
koons work péople exposed to high concentrations of respirable asbestos
&ust, (snuch as is known to have occurred vefore nrssgﬁt day dust control
reasures and work procedures were introduced) cases of cancer and

1423 me difficulty

srbasiosis nave been reported throughout the world.
{ reliably identifyinc the occupational history of thoee whose hezltih
hes been affected many yeers efter hee resnlted in any contact with

ashestos being regexrded with caution and all meterials containing asbectos

heinzs attacked indiscriminately.

Since Iriction material is widely recognised as‘one of the products for
vhiech astestos is en importani ingredient, it has attracted such attention.
e=d, the astestos indusiry, in reminding everyone of the vital role
played by asbestos in brake linings, has stimulated such attiention.
iievertneleass the occupational health record of the ashtesios friect:on

terfial industyry is good and only a few cases of esbestos-related disecase
£ve on record. Hovever, the widespread use . of friction nrterial in all types
of velifeles has raized the cuestion of potential pollution of the environment

vith en assvaed consecuent danger to the health of the general public.

ne fxiction neterizl induetyy, therefora, has two bazic prodlens. The

ifxat, the occup:tional health problen, hzs In many ereas beer reselved.

Trwever, the indust=y must continue to ensure thzt thoze employed in the

wmmfacture of these naterizls are not exposed to dust lsvels vhich are - .
hrnfel,  An extension of this problem is the need to en:ure thet vorkers

erplered in the sulsequent uee of rriction mate*ials. eizrer in the

fitting of the proauots or tke maintenance of vehicles, are not exposed wo

hh“tf‘l dust levels.

-
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The other problem for the industry, that of possible environrmental pollution,
1s more difficult to resolve, based as it is on emotional anxieties (which
are in no way.justified by the evidence). A climate of concern for the
effect on the environment of expanding towns end industries has led to

the motor vehicle being included as & significant factor in this pollution.

" This fact together with the publicity given to asbestos and its

classification as a carc1nogen,4 have all combined to lead people to question

the use of asbestos-based components in motor vehicles. —

The automotive industry is also under attack for a number of other reasons;

(e.g. pollution, waste of resources and congestion) and would gladly be

without the asbestos problem although it must accept that for some years, ////)///'
current models of motor cars will need asbestos-containing material for
replacements, The friction material industry itself must therefore dispel -
anxieties about asbestos-containing products in motor vehicles by ensuring =~ ="

that the existing reassuring evidence is made manifest and is properly

-understood.

Tackling the Problem

In order to tackle the prodblem most effec%ively, it is iﬁbég%éht that the
origins: investigations and remedial measures involved should be well
understood., This is especizlly necessary since the existence of the friction
raterial environmental problem is to a large extent based on confusing

two very different phenomena; on the one hand the occupational health - -
experience and dust exposure data related to manufacture (and the

subseguent fitting and servicing operations sometimes called "para-occupational™)

. and on the other hand an assumed emission of similar dust into the general

environment as a result of the daily wearing down of brake linings and

clutch facingé.- An example of thisvconfusion may be seen iﬁAthe evidence
given to the UK Asbestos Advisory Committee, where claims that the general
public are at risk.are supported solely by reference to a survey of motor

" vehicle maintenance workg;gas

It is therefore important to recapitulate the facts relating to health
hacards and the conditions which are believed to give rise to them.
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Tnese facts will be reviewed under three headings, the first two coveriug
the Occupational areas of Manufacturing.and Servicing, and the third
heading covering that of the General Envi ronment.

Manufacture of Friction Materials

There is ample evidence to suggest that, in the manufacture of friction
materials, the concentration of asbestos dust compares favourably with i
that found in most other modern asbestos operations. Within the last »
ten years efforts to observe a 2 f/ml* standard have led to further -
improvements in dust control and there are now many operations where

levels well below this maximum allowable concentratlon are achleved6

Very few cases of asbestos—related disease arising from friction mater1als
manufacture have been reported.
In evidence presented to the UK Advisory Committee,5 Ferodo Limited, who
have been using asbestos {n‘brake and clutch linings since 1910, reported
8 cases of mesothelioma and 5 cases of‘asbestosis. The mesothelioma
cases had all been exposed‘in the maﬂu}acture of railway brake blocks
between 1928 and 1933 or during the war years up to 1943, to crocidolite
as well as to the chrysotile asbestos more generally used throughout

the plant. The asbestosis cases were 811 involved in mixing processes

where masks ‘should have been worn.

In the same volume of evidence, a report from the two Cape Industries®
factories manufacturing both textiles and friction material (one since
1901 and the other since 1923) cites 9 cases of asbestosis and no case -

of mesothelioma.

Ferodo report that "many millions of man hours have been worked on finishing
operations of asbestos-based materials; though the dust concentrations R

associatéd with these were at one time very high, there

* £/ml = (asbestos) fibrég,per millitre
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has not been a single'diaanosis‘of asbestosis as a result of this
exposure", In more recent years (1968 - 1976) hovever, average
concentrations were'weil below 2 £/ml following contimuous improvements

in dust extraction methods.

An investigation in 1975 by EBeidermanns, Kuhnen, Schutz and Prochazk89 L
into dust hazards which might be associated with the mznufacture and
“use of astestos-containing friction materizls (upiaited in the Research

7

Tenpoxt of the German Terufsgenossenschafien’ cuotes concentrations of
nicro~-dust in the range of 0.03 Yo O. 20 mg/h dnring grinding, 6rilling,
gaw-ng, tvrnine snd m1111n" opbretwons (the current Tr¥* wvalue is
0.10 “,/b or 2 f/bl' on this basis the current ranze is 1.8 £/ml to

£/21), on average just below or just above 0.15 mg/ma'or-3“£/bl. -
Such operations, unless subject to dust control, vill emit duet contain 1ing
oshestos. A number of surveys of such operations neve been carried out
in Ceimany 119, Y 10,11,12, UsSa 13,14,35,16,17 ani elsevbere 3:2,8 end
it is clear that, under some conditions of working and wnere such operations
are carried out continuously, dust concentrations above & £/m1 (or the TRX
of 0.10 mﬂ/mz) can be reached. "he*e is some ev1dence of effects on health
song men encazed for a long period on such worb ledical end epidemiological'

331

1

2tions by Professor Voitowitz, Valentin and others ' on verkers who

;J.
(\

rad been continvously exposed for at least 10 and up to 25 ycars to astestos
Aast svzzeste a similar risk level for men employea'on finishing operatvions
(mz111y p~indirng sné @rilling) in the automotive induvsiry, to the ris:
Yewel of vortess Sn the nenufacturina Industry T 9. + ) '

T4

It vre noted that the auvtomotive industry group studied had had lonz

csposuxe from a very early age. J 4 group of men csriying out dbreke

r

-

¥ 773 = Techniecal Control Limit o
+ Out of 94 workers (including 4% women) in menufzcturing, there were 3
probable cases of asbestosm and 11"possidble". Among 63 men employed

in finiskrine onnrat{ons on brale lininss in the auntomotive indusiry,
2 probable asbestosis ceses were found and 10 "possidle". ("Possible"
means shoving effects on the lung which might be fibrogenio.)
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majntenance services with exposure primarily during the cleaning and .
brushing out of brake drum dust gave little evidénce of inhalation

effects in spite of long years of eipbsure.

Trofessor Selikoff's investigations 19
in 32 out of 87 motor vehicle mechanics (6 out of 29 with five or more

quoted indications of ebnormalities

years intermittent exposure showed signs on X-ray of changes consistent
with asbestosis). Another feport of the same investigation quoted 24%

of 97 brzke service mechanics showing chest abnormaliiies not necessarily
asbestos-related and it is emphasised that there were no confirmed cases

of asbestos-related disecase. Dust levels quoted in commection with this
investigation (in USA) 20’21"refer to ﬁean concentrations for blow-out’

of brake druns, grinding of used linings and bevelling of new linings of

° 15.9, 3.8, and 37.3 f/ml respectively = much higher than any foind by any
“other researchers. No information is provided as to the duration of

these sazples - they are frequently referred to as peak concentrations or
the mean of a number of such measurements. It is elso clear that in the
case of blowing out of brake drums, no asbestos fibres were visible by optical
- microscopy; some chrysotile was identified by X-ray diffraction. Fibres
identified by electron microscopy were all below the minimum size specified
in the definition of asbestos fibre (i.e. 5 y2 in length)8 It should be
noted thet the methods of sampling and the .criteria for measurement of
~occupational environments did not conform to the methods used by '
governnental agencies and by other investigators in Germeny and UK,

For ronparison, concentrations of asbestos dust-during brake maintenance
copurted by Eickish and Knight 10 showed an average daily exposure of

0.68 £/m1 (ranu 0.21 to 1.12) during brake service of 11 cars. During

truck breke service, the average was 1.75 i/hl, with peak, during cleaning . .
of the ‘brake drum, of 7.09 £/ml.

r

The Gerzman investigation in 1975 J (now incorporated in the Berufsgenossenschaften
report 7) recorded high concentrations* in the brake service department and

¥ 0.03 to0 0.79 mg/'m3 and with background wofksh6p~atmosphero of 0.03 to 0,05 mg/hB.
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vheve rachining wes done without dnust extraction. Although high

concentrations of (u,t vere observed éuring blowinz out, no chrrsotile

asbestos could be detected by infra-red spectrometry, end.-ihe individual
fhres which could be delected oplically could not he identified es

asbestos. 4 . o s

The Ceneral. Thvironment

Taring the application of drwn braves, dise peds or cluich facirns,
e 1] a ~

sr21l quantities of the sarface of the frictjon raterszl asre worn avey.

L ad
Ty
»
n
o’
()
13
5]

These materials contain between 30l to 60;] of actestos, and i
assuned by sonez that tharedy large quantities of danrerour z2sbestos dust

are being rezularly discharged into the atmosphzre '-u-s,_ t 1s érgued,
cr2ztes a dangerous aimosphere aktin to that which k2s produced astesios-
related discase (espoclally cancer) in some working environments. Since

the estimated consumption of asbestos in friction raterial is annually

over 40,000 tons 22 for Purope and ovexr 50,000 tons in the TUSA the arounts
favolved =re substantial, .Qn estimate carried out by the Fendix . .
Corveration with tre swpport ‘of the US Dnvirormentsl P*ouectlon teency (EDL
celculated that the anount of friction naterial wo_“ =way in brakes end
clutches anrﬂallv in the USA is arouna 60,000 ions, “# {af vhich 37,000 tons

= th2 astesios content i.e. 60} In Rurope the content of brzke
1in!nss is ncarer 309.). fowever it is clear from mzasurements n2de at a
nm-ber of locations with heavy road traffic that insignificant guantities

of respirable asbestos dust are so emitted.23’24

The reat izoortaat faoddr in dlﬂpe1llnu,anx1ety is that the asbestos
eontent of the wear products of friction material is not emitted into the
atmosphere in the form of respirable ssbostos dust. Inleed, a number of
embient air invectigations indicate that it, ise d1fflcu1t nowﬁday" to find
ectestos fidbres in sny significant quantity, regardless of size, in the

atrospnere ~ even in the vicinity of asbestos manufacturing plants.24

Feasurements. of the ambien¥3eir even in heavy traffic conditions éo not
show any sisnificant level of asbestos. Agein, in underground railway
eystems, wheré fierce application of ssbestos-containing brakés in the
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confined tunnel environment might be thought to create the worst conditions,

no significant build-up of asbestos dust has been detected24 25,26. o

The explanation 18 simple and is confirmed bj a number of careful
scientific investigations. The heat gerierated in the process of applying
the brakes or the clutch (the reason in fact why asbestos is such a vital
component ) is sufficient to destroy the original structure of the asbestos
fibre. From.a temperature of 450°C.the chrysotile structure begins to

- convert to a non-crystalline amorphous phase, leading to a loss of
8tability of the fibre structure.  The mechanical strain applied during
the braring process has a pulverising end grinding effect, leading to
disintegration of the fibre structure., The German report U calls it

"a kind of micro-milling so that the dust no longer contains eny fidbres",

'.From a teﬁperature of 650°C a new erystalline structure develops called
Forsterite, which will be fully developed at temperatures of above 700°C.
Generally, forsterlte cannot be traced in brake 11ning dusts. This means
that teaperauures beyond 650 c either de‘not occur or are only very short—
* . lived. The decrease of the chrysotile content, however, indicates that
~texperatures beyond 450°C are reached because the amorphous phase of the
chrysotile cannot be traced analytically (by either infra red-specirometric

or X-ray diffratcmatic methods)

- Examination of the residue of wear products in brake drums confirms that
the asbestos content is usually less than 1% of the residue. 21 It has
been suggested that the dust escaping into ambient air may contain a higher
- proportion of the fine respirable asbestos than dust left in the drums but
~ ecareful studies de51gned to entrap this escaping portion of the wear
. product show that this is not so. Various investigations into the amount of
. asbestos remaining .in the residues from friction processes have been carried
out which indicate how minute is the fractioé of ‘asbestos released in the
. application of .friction. - The latest report,'7 from Germany, confirms that
technical investigations in recent years have repeatedly shown that the

dust generated by friotion of the linings in use - as opposed to dust created
. O . ,
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during the finishing and héndling of new linings - as a rule contains:

. only traces of frze chrysotile fibre, i.e. of the order of 1%. The

working pariy was unable to provide clearer infra-red spectrographical e

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 1969 10,27

vhich reported that the frce asbestos content of wear products of drum
ke linings rarely exceeded 195. (In disc brakes the content was even

lowsr, )

The Tendix investigations Tor NIOSH in USA in 1973 gave a range from
1.65¢% to 0.00%5 ~ only three tests were above 195 and the overall average
was 0.2%% This study also determined that only 3.2 of the asbestos
-eontent of all the wear products over the whole ranze of US motor vehicles

13

became airborne - estimated at 5060 1lbs. annually.’

.

023 X .0%2 = p.007

‘The Ford Moior Company carxried out a study 28 based on dynamometer testis
vhich showed that duvring brake usage less fhan 0.0%% of the lining weaf
vas released in the form of free asbestos. The study estimated that
ceacentrations of asbestos fibre in the urban atmosphere in the US due to
brzke usage was less than 0.07 x 10 -9 g/'m3 (.07 nanogrems) (less than one
iaillionth of the 2 f/hl occupational control standard). |

Heasurenents carried out at points of heavy traffic concentrations in the -

TK bj the ALebestosis Resecarch Couwncil, under the observation of the TUC

Cenlenary Anstitute of Occupational Eealth, also found no greater

concentration. Even in the underground rallxay system, this survey found Tt

the asbestos content to be of the order 10 g/h to 10~ 5/h3. (Ongs- - . . .---
to 100 ngs/u3)%4 | ' L

- Pinally, some observations made ﬁithin the last three years by two eminent
occupational health experts, on occupational risks and risks to the general -
- pudblic, are worth quoting. &
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-al ihis moment cavries such 2 definite risk; hovever, there exist too many

Dr, John CJlson,'9 rzvieving asbeslos as an onc*cat onal hn7a*d in a
ceneral grovp in vhich he includes friction materials, says"Despite the
thousands of productsicontainihg acbestos, evidence of ill effects from
thair use is very snall". Fe edds the gualificztion that occupat{ons
Iinvolving brake shoe maintenance have been shovn to be at risk in the past. .
Mithouzh nost of the asbestos in brske shoes is éegraded, the dust in the -

1rcte druns still conlains a small percentace of aszhestos'". "The megniiude

of the risk (of astestosis znd mesothelioma in those warking regolarly in

this emnlovient) is rot Jmown but is likely 15 e szAll," Professor

?5e1hnis,22 in his report on public health risks, coneludes "There is

evifence of no exeass risk of mesothelioma from asbesiss pollution which
»!sbouzhood of chrysotile and armosite mines. There is

x to the pererzal pubtlic at present". Later he rcnnats

. feral conclvsion “"Thare is no as»ablls“-d evidence

hat trve aubient exnosure, as prevalent in Vestern Turopzen countries,

uneertziaties 40 deny sush a risk, thevsh if the rist was sube antial it is o,
1itely it wonld have teen de tected by now", .
,
. -
COFnINIIONS -

Thex2 rzn e #n occrpational health riskt in the manulecture of asbestos-

= riction raitexirls. Eowever, exporience bas chown thet this is a very

1iei%af Laslth »i5% and that it can be effectively controlled by well tested
equipment and work procedures. ' R

Tiendi=rds bescld on extensive experience in the industry have leen eéstablished
axnd eqﬁipment ic evaileble to maintain these standarde so thet the
occupational heelth »isk con be controlled. In rany countries these
stancards ere enforced Ly legislation, but in any case trade and indusiry
have an obligation, as with any occupational rafety prodlem, to implement

the e?fnc.ive ris% prevention measures which bave been developed by

corpetent and exper.enced technicians.
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tnoeonditicns invelving revelng, ete., there nay be a yacc-
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