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e Pmablen

Zpomure to esbertos dust is recognised 25 a potentiel occupatiozsl hazerd,

koot
éret, {onch as is lnown to have occurred wfore prisent day dust control

wori people exposed to high concentrations of respiradble asbestos

-
-

rearures and vork precedures were introcduced) casec of cencer and
12,3 The 4

of zeliadly identiflyine the oocupatro 21 hictory of thoee ylicse hezlih

'
-

erbaziarcis nave bcexn reported t‘*ouj.out the worid, {£ficuldy

t

his bien affected many yeese efter heae resulted {n eny contact witk -

ashertoe Deing resrrded vith caution and all meteriels containing asbectos

'.'ﬂéi”? atteched indiceriminately.
Sinre Iriction material is widely recognised as one of the vroducts for
vhieh astestor 15 en Inportent Ingredient, it has ailtrzcted such attention,
Inderd, the ashestios inéus{:v, in reminding everyoze of tre vitel role
oleyed b asbestos in brake Iininss, has stirulated suck stienzion.
Teverthclnss the oncunational heaith record of the asesins “=ici.on

zterisd infurtyy is good and only a few c;sés of ssbestog-related ldiscase
£vi on record. Yovever, the wvidesprcad use of friction nrterial in a1l t,oes
ol vellicles has raised the cuestion of potential psllution of the environen
1vitl en assuned conzrecuent danger to the hesltl of the peneral puulic.

T Lxictlon rederial inCuvetyy, therofora, heoo tuo bazic prodlcis. The
Tznd,y Al oncuﬂ"iﬂnal tealih prodlen, les In many ereas beir resclvel,
rwever, the induetsy mict continue to ensure thit thoce erpioyed in the
vrncl2etuze of thece matecizls ere not exposed to dust levels wiich sze
brwafel, An extonsion .f this poedlenm ii the need L0 o~ .re thet voskers
¢=olrzed In the esulsenuent uee or iriction materiels, ei.cer in the
£i4%4r; of the prolucts or the maintenance of vehicler, are not exposed o
Lermfal Sust levels.

—



The other problen for the industry, that of possidle envirorn-rcntal poliuticn,
{8 pore difficult to resolve, based a8 it is on ezotional anrieties {i\hich
are in no way Justified by the evidence)., A clizate of concern for the
effect on the environment of expanding towns end industries has led to
the motor vehicle being included as 8 significant factor 4in this pollution.
"This fact together with the pudlicity givern to asdestos and its
classification as a carcinogeun 4 have all combined to lead people to quesifon
‘he use of asdbestos~based conponents in motor vehicles.

1
Toe eutocotive industry is also under attack for a muzber of other reasons, —
(e.g. pollution, vaste of resources and corngestion) and would gladly be
without the a2sdestos problem although it must accept that for soze years,
current models of motor cars will need asdestos-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 recassuring evidence is made manifest &nd is properly

understood,

?acﬁling the Prodblem

In order to tackle the problem most effectively, it is important that the
origins; investigations and remedial measures involved should be well
understood, This {s especielly necessary since the exislence of the friction
caterial environzental prodblex 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

-

sudbsequent fitting and servicing operations sometizmes called "para-occupational”,

and on the other hand an sssumed emiseion of similar dust into the general
environcent as a result of the daily wvearing down of dbrake linings and
clutch facings. An example of this confusion may be seen in the evider.ce
given to the UK Asbestos Advisory Committes, where olaims that the gene:-:®
pudblic are at risk are supported solely by reference to a survey of motor
vehicle maintenance workers.
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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 Gencral Environment.

Manufacture of Friction Materials

There is ample evidence to suggest that, in the manufacture of frictiox
materials, the concentration of asbestos dust compares favourably with
that found.in most other modern asbestos operations. Within the last
ten years efforts to observe a 2 f/ml* standard have ied to further
improvements in dust control and there are now many operations where
levels well below this maximum allowable concentration are achieveds. .
Very few cases of asbestos-related disease arising from friction matzrial®
manufacture have been reported.

In evidence presented to the UK Advisory Cowmittee,s Ferodo Limited, who
have been using asbestos in brake and clutch linings since 1910, reported
8 cases of mesothelioma and 5 cases of asbestosis. The mesotbelioma

cases had all been exposed'in the mahu;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 plan.t..' The asbestosis cases were all involved in mixing processes

where masﬁ;.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
19501 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

associatéd with these were at one time very high, there

* f/n - (asb?stos) fibres ver millitre



hes not been a Binzle diasnosis of asbectinsis &8 2 result of this

exposure”, In core vecent years (1348 - 1976) hovever, averace
conzentrations vere well below 2 £/ml folloving contirious fmproverients

in dust extraction methndc

An fnvestigation in 1975 by Beidernoanns, Kuhnen, Schutz end Proc’:.ﬁzkas T
inte dust hazards which might be associated with 4ihe renufacture and

uge of estestos-contz ninz friction materizls (upieied in the Jecearch
Teport of the Geran 4.@:-01‘3,--59.'105scnscnai‘ten7 cvotes concentrations of
ricre~gust ia the rance of 0.03 %o 0. 20 r»;/"} during grinding, 6rilli-g,
saving, tvoning snd Nlhnq_: ope*e‘ﬁona (the current TFL¥ value is )

0.12 :'.g/::’ or 2 f/:l: on this “asis the current ranze !{s 1.8 /=1 to =«
¢ £/=1), on average just below or just above 0,15 1:;;/:: or 3 £/=1.

Sfuch oprrations, unless subject te dust cont rol, vill ez=it duet zontaininz
oabcstos. 4 nunmbdber of smuveys of such operatione neve teen carried out

in Ceimany 149, o 10,11,32, Usa 13,1435, 16,17 azi elsevtore 2'008 end

3t Is clear th=t, under sone conditions of vorking eani where cuch operziions
a>e ccrried ou‘ continuously, durt concentrations above ¢ f/::.l (or the ™R

of 0.10 rﬁ’n °) can be reached. There is some evidence of effects on healih
#2003 ren exsased for 8 long period on such work, ledicel gnd epideniolerical
Investirztionr by Profersor Voitowitz, Valentin and othere ! on verkers who
rad teen econtinvounly expased foo at least 10 and up to 25 yos-e to rstestos
Auet svsceets & sinilar risk lovel for men employel on finiglin: opzratiuns
[=r oy ~irdipz £né ¢ri114nz) {n the avtozoiive in? veizy, to the oish

7:9 - .

Tewel of verese In the rennfactniing {ndustry .+

It voe 1oted that the auvtomoiive Industry group studied bad bhad lon:
cyoeuz: from a very early age. ? 4 f;x-oup of npen csrxying out breke

v
A

¥ TTX = Technical Control Limit
+ Out ¢f 94 vorkers (ine‘ludine 47 woner) inm nu...ctur!r's, there were 3
prodabdle cases of asbcstosu and 11"possidle”. Awong 63 men employed
in £'nie¥ins o arﬁtions on brate lininss in the sutomotive indusim

b R R P R P
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raintenznze services with exposure prircarily during the cleaning and
brushing out of dbrake druz dust gave little evidence of fnhalatio:z
effects in spite of long years of exposure,

15

Frofessor Selikoff's investigations quoted indications of abnornalities

in 32 out of 87 motor vehicle mechanics (6 out of 29 with five or more

years intermittent exposure ghoved signs on X-ray of chenges ¢onsistent

with asbestosis). Another report of the same investipation guoted 24

of 97 Yrzie service cechanics showing chest abnormsliities pot necessarily
astestos-related and it is enphesised that there were no confirn2d cases

of astestos-related Adisease. Dust levels quoted in connection with this
investigation (4in TSA) 20,21y rofer to mean concentrziions for dlow-out -
of btrake drums, grinding of used lininss and bevelling of pew linins of -

" 15.9, 3.8, and 37.3 £/ol respectively - ruch higher than any found by azy

" other recearchers. o information is provided as to the duration of

thcse sadples - they are frequently referred to as pesk concentrations or

ile mean of a nucber of such m2asurenents. It is 2lso clear that im the

case of blowirng out of brake drums, no asdestos fidres were visible by opiical
cicroscopy; soma2 chrysotile vas identified by X-ray diffraction., PFidres
iéentified by electron microscopy wvere #ll below the minicum size specified

in the definition of asbestos fibre (i.e. 5y in lensth)®. It should be
noted thet the zethods of sanpling and the criteria for neasurexent of
occurational environuents did not conform to the methods used by

governnental agencies and by other investigators in Cermeny and UX,

Ter comparison, concentrations of asbestos dust during brake maintenance
sezuoted by Eickish and Knight 10 ihoved an average daily exposure of

0.62 £/=1 (range 0.21 to 1.12) during drake sexrvice of 11 cars. During

truck brake service, the average vas 1.75 f/ml, with peak, during cleaning

of the brake drum, of 7.09 £/=l.

Tre Cer—an investigation inm 1975 I (oow incorporated in the Berufsgenmossenschafter
Teport 7) recorded high concentrations® in the drake service department and

* 0.03 to 0.79 mg/m3 and wifh dackground workshop atmosphere of 0.03 to 0,05 m;/::j.
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vhete racidning w2s dons withnut dust extrectfon. £14louch hish

cenzentralions of (nrot vere observed curing dlowinz out, no chrsotile

sebzstos eonld Ye detected by infro-red spectire—ctry, erd ithe Sndividuel
res which could be delected oplically could neot e identiificd :s

PRTE

ssbestos,

Tan Temzrz2l. Tnvireonent

TaTing the agnlicatisn of drwa bhratres, d¢isc nafe o eluizh facir.e,

-

£211 guaniities of the carface of the friction raterizl sz vorn aver,

. . s . .. .
These izderials coutain betwsen i 1o 60 of actectos, end it hzs beeg
assomn2d by sonz that theredy large cquantities of dsnrerour 2stesiss ¢usy

are Yelng resvla_.y discharged into the atnoep.a-*e. nin, {4 {e przied,
cr2ztes a dengerous alrasphere a'iin to that vhich Y2s prodvced estezicc-
roloted dfsr>se (especially cancer) in sorme vorking environ=eais. ZIirce
the estinated consumpiion of asbestos In frictior raterial ig annuzlly
over 40,000 tons 22 for Durope and ovex 50,000 toas in the TSA tre szounts
t9u0lved =ze substantial. An estimate carried ovt by the Fendix

" Cexperation with ihe swpport of the US Davirormentel Frotecticn Zeency (zoe)
c2leulzatesd t:'.at ike amownt of frictioz naleriel vu-.. -s-a) in brskes and
elatches anmmelly §n tie USA s sxound 60,000 {ons, 2 (af which 37,000 toxs
¢ 4he 2sidsios conisnt i.e. 60, In Turops the content of braie

1'a'nzs ig nrazer 307). Iowever it {s clear fro= meacurements n2de at 2

nv=ler of iocations with heavy road traffic that insignificant cuantities
of vespiranle gedosios dnat axe w ezitted.23'24

“he crat fzzorizat frotar 44 dlepelling anxiety is that the asbestos
eentent of the wear products of frictio.n zaterial is n>t emitied into the
2i2osphexe in the fozmn of respiradle asboctos dust. Inleed, a rumber of
emblent alr invectigations indfcate that it ie 8ifficult nowzdays to find
teteplos fiores In any sipnificant quantity, regardless of siie, in the
atrosohere -~ even in the vicinity of asbestos manufacturing plants.n

¥easurements of the anbion% eir even in heavy traffic conditions do not

Shou amtr el rafPloncd .. . .
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confined tunnel cnvironment might be thought to create the worst condition .,

no significant dbuild-up of asdbestos dust has doen dbtccted24 25,26.

The explanation la simple and is confirmed dy a nu-der of carcful
scientific investigations. The heat genersted in the process of applyizg
the brakes or the clutch (the rezson in fact why asbestos is such a vital
co:ponent) is sufficient to destroy the original structure of the asdbesics
fidre. From.a texperature of 450°C the chrysotile structure begins to
convert to a non-crystalline amorphous phase, leiding to a loss of
stability of the fidre structure. The mechanical strain applied during
the braking process has a pulverising end grinding effect, leading to
disintegration of the fidre structure. The Gerzan report T calls it

"a kind of picro-milling so that the dust no longer contains &py fibres"{_

' Froz a tezperature of 650°C & new 6rysta111ne structure develops called

Foreterite, wnich will be fully developed at temperatures of above 700°%¢.
erally, forstente cannot de traced 1n brake linins duatc. This necns

that teaperatures dbeyond 650 c either do not occur or are only very short=- '
lived. The decrease of the chrysotile content, hovever, indicates that
tecperatures dbeyond 450°C are reached decause the aworphous phase of the
chrysotile cannot be traced analy'tlcauy ('by either infra red-specirometric
or X-ray diffratcnatic methods).

\. Ixanination of the residue of wear products in drake drums confirms that

the asbestos content is usually less than 1% of the restdue.?’ Tt kas
been sugsested that the dust escaping into ambient air may conta’n a hi._;»er
preportion of the fine respiradble asbestos than dust left in the dmma dut

" crreful studies designed to entrap this escaping portion of the wear
. product show that this is not ac. Varfous investigations {nto the amount of
.- asbestos remaining in the residues from friction processes have been carried

- out vhich indicate how ninute is the fraction 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 friotfon of the linings in use - as opposed to dust created
. o . :
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during the finishing and hindling of new lininss - as a rule contains
only traces of froe chrysotile fidbre, i.e. of the order of 1. The
working pariy was unadle to provide clearer infra-red spectrographical
evidence of chrysotile, Tader phace-contrast and elest-ur-nicroscopic
gerutiny, the dust contained Just a few isolated filres vhich could mpot
cven be definitely identified ac asbestos. This $s concistent with the
investigzation by UX povernment and Indusiry investizations 4{n 1969 10,27
vaieh reported that the fice asbestos content of wear products of druz
oke linings rarely excoeded 135 ' (Ia disc drakes the content vas oven

lawzr,) . -

Tre Tendix iovestigations for NIOCTH in USA in 1973 gave a range froa
1.65;! to 0,00% ~ only three tests were above 150 end the overall average
wag 0,23, Tnis study also deteimined that only 3.2 of the asdasios
cor.tent of 211 the wear products over the whole range of US motor vehicles
beczme airborne - estimated at SO60 1bs. a.nfnmny."3

Tne Torxd roior Company carried out a study 28 based on dynamonetier tests
which shoved that during brake nsaze less than 0.0Z of the lining wear
wag relezased in the forz of frce asbestos. The study estimated that
cencantrations of asdestos fidbre in the urban atoosphere in the US due to
bri%e useze vz less than 0,07 x 1077 (/n’ (.07 nanogrsms) (less than one
rillionth of 4he 2 £/ml occupational control stanlard).

ilezsurerents carzied out 2t points of heavy traffic concentretions in the
UK.ii the iLegbestosis Bescarch Council, under the observation of the TUC
Centenary msti‘nte of Occupational Eeslth, also found no greater
ccncentration. Even &n the underground railvay system, thio survey founa
the asbesios content to be of the order 10 g/r to 107 s/as (10 nge -
%o 100 ngs/mS)u .

Finally, soxme ocleservations made within the last three years by two eminent
occupatiional health experts, on occuvational »ieve ond wlcbe 4o 4%- —o-

-



P 72 .
Dr, Jorn Cilsen, 7 ruivivwing pabozlos 28 an orcunrational harard $n a

cenerel grovp in vhieh he includes frictlon nateriale, cays''Despile the
ihousands of pradvclis contalning ecbestos, evidence of {11 effects froz

{v.2ir uee is very sall", re epdds the qualifieation {hat occupations
.

Involving drake shoe 2ainlenmnce hzve Leen shovn to Ye at risk in the past,

" ithouzh ﬁost of thc asbY>stos in brsxe shoes g Cecoraded, the dust in tre
Irzle drans still conleing a £7311 percentace of asd:ates'. "The remfiud
of the vis% (of 2elestneis end merothelioze in thare warking 2e:milarly 4
trhis el "'ﬂﬂt) is rot Jmowvn but is litely to %o g.211.," Frofessor

e 22, . $ .
';slnw:s, in Wig rbport on nudlic herlth risks, eomelvies "There is N

.= . - . L
evidenze ¢of no exs26s cisk of mesotheliozs from zgbesiss psllution which

.

Yrs exicied 10 the neltvourhood of chimysotile and amosite rines. Theze is

neoavidence of & risk to the pererzl pubtlic At present”. Later e repeats

Wle view in hic ;éﬁe:al conclusion "Tire is no estaVlished evidence

et trve Lbizut ervvosure, as pr&valen. in ¥estern Durop2sn ecuntries,

-

a2t this momant cnvries sueh e defin{te ris; hovever, there exist too nany

s it womid have Tren detacied )0 now",

o’}

GOFATTIRTONS
o Pt s o w w ‘w
s e e,

-
—
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Tuex2 cn be b ocerpatiornsl healtk rie: {n the rmanulacture of asbestos-

n*c%-.&’ tics 40 deny sush e rish, hodzh if the rie™ vos substanifal it Is

Y22l Irietlfen "O‘a*irlc. Foweves, exparience ras chovn thet this ¢s a very

% -tlow o
- eqnipaen? and work procedures. . .
sy "=~3. lescs cn ertentive cxnerience in the {ndueiry have leen establis

=t equipment it evailelle {0 maintain these stanladis so that the
occupational tierlth »isx con be controlled, In rany countries these
stendordc sre enforecd by lecislation, but in eny case trade and industry
hev‘ an oblicetion,. as with any occupational rafely prodlem, to impleuent

a4, . .0'~.‘:.. .-

»?3%: and that it can be effectavely controlled by well tested

ved
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