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ATRISTOS AID ETAWE TH THS FRICTION MATZPTAL IFIGersy

Saposure to esbestos dust is recognised es e poteniiel occupational hazerd.
i&;ﬁnn.; vorkt people exposed to high concentrations of reepirzdle esbestos—
“ &urt, (such as is known to have occorred sfore pre tsent day dust control

rearuzes ané work procedures were introduced) ecasec of cencer and
prhazicris have-been reported throuchiout the worid, 12,5 The difficulily
of Teliably identifying the occupatioral history of those whose hezlih

hzs been affected many yee—e efter hee resulted in eny contact with

ashertos deing regrrded vith caution and ell meleriels containing asbectos

-'f-‘ein attacied in?iscriminately.

Since Iriction nmaterial is widely recognised as one of the products for
vhieh astestor is en inportent ingredient, it hes attracted such sttention.
Inlecd, the achrestios inius.‘-::v, in reminding everyone of the viial role
Dleyed W aedbeetos in brake lininse, has stimulated suck etiention.
Tievertheless the oncunational health record of the astesios Z-Ici.on
»nterisl infustyy is good end only a few czzes of as‘oestos--elated éiscase
£ve on record. Hovever, the videsprcad use of fzirt.ipn.mj.e_.ial ..'mall 432

of velicles hes ralsed the cuesiion of notentfal pollution of the environ'tant

vith en assvaed consecuent denger to the healtlh of the general puulic.

T Ixiction neferial Sncuvetys » therefors, ha: tuo beazic prodlens., The
Jiznl, Lt accups uiﬂnal reallh provlen, hes In many ereas bheir resolvel,
Towaver, the ipfuet=y must continue to ensure thzt thoze empioyed in the
mwlzeture of thece nntexizls ere not exposed to dest levels viiich are
wifel. An extension of 4his preblen {5 the neet %o &- ure thet vorlers

J

o ;sl ¥o6 In {he sulsequent uege o: iriction materiels, ei.cer in the

- fitiin; of the pronucts or t.':e ma!.ntenance of vehiclee, &re not exposed o

Lerneal dust Ievcll. PLAINTIFF'S
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The other problem for the industxy, that of possidle environrental ’ponutién,
is move Aifficult to r'esolve, based as it 18 on emotional anxieties (\‘}deh
are in no vay Justified by the evidence). A climate of concern tor the
effect on the environment of expanding tovns end industries has led to

the motor vehicle being included as 8 significant factor in this pollution.

'This fact together with the publicity given %o asbestos and Its

classification as a carcinogen 4 have all combined to lead people to question

‘4he use of asbestos-baced components in motor vehicles. - - - -

The sutonotive Iindusiry is mlso undexr attack for a munber of other reasoxs, ‘
(e.g. pollution, waste of resources and congestion) and would gladly be 7
without the asbestos problem alihough it mmst accept that for some years,

current models of motor cars will need asbestos-containing materiel for /
replacements. The friction material industzy itself must therefore dispel -
anxieties about esbestos—ocontaining products in motor vehicles by ensuring - __.
that the existing reassuring evidence is made manifest &nd is properly

understood,

Tackling the Problem

.In order to tackle the problem most effectively, it {s important that the - -

origins,' investigations and remedizl measures involved should be well

understood. This is especielly necessary since the existence of the friction

raterial environzental problem is to a large extent based on confusing

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

subgeguent fitting and servicing operations .eometimes called "para-occupztional®)
end orn the other hand an assumed emission of similar dust into the general
environoent as & result of the daily wearipg down of brake linings ana
clutch facings. - An example of this confusion may be seen in the evidernce
glven to the UK La‘bestoa Advigory Committes, where olaims that the geners:
public are at rigk are supporied solely by reference to a survey of motor
wehicle paiptenance \ro-xers.s .-
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Tnese facts will be reviewed under three headings, the first two covenng
the Occupatxonal areas of Hanufacturmg and Servxcmg. and the third

heading covering that of the tencral Envuonment.

Manufacture of Friction Materials - : S

There is ample evidence to suggest that, in the manufacture of friction
materials, the concentration of asbestos dust compares favourably with -
that féund. in most other modern asbestos operations., Within the iast
ten years efforts to cbserve a 2 f/ml% stand.ard have ied to further

improvemwents in dust control and there are now many operations where
levels well below this ﬁaximum allowable concentration are achievede.

Very few cases of asbestos-related disease arising from friction materials’

- manufacture have been reported.

rd - . Y e

In evidence presented to the W Advisory Conmittee,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, 'I'he mesothelioma

-

~cases had all been exposed in the mannfacture of ta:.lway 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 all involved in mixing processes

where mask;-é'l-ad&‘la"have “been worn,
In the same volume of evidence, & report from the two Cape Industries’
factories manufacturing both texciles 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

* f/n] = (asb;ast;os) fibreg per millitre




in Cermany

- Investiretions by Profecsor Voltowits, Valentin and others

”

has not been a sin;le'ﬂia;nosis'of asbestosis as a result of this

" exposure", In rore recent years (1968 - 1976) howvever, average ' -

conzentrations were vell below 2 £/ml follovwing contiruous fmprovements
in dust extraction methnds,

An investigation in 1975 by Eeidermanns, Kuhnen, Schutz eand Proc!-.azkag ':_. . v

Anto dust hazerds vhich might be associated with ike neaufacture and

use of setestos-contz ning friction sateriels (upieiec in the Research

7

Teport of the Gexmian Tervfsgenos senschaften cuotes concer.trntions of
nicro-gust 3a the ranze of 0.03 to 0.20 nJm dnring grinding, 6rilling,
fawirg, 'tu rnins sna millin:; operet:n.ons (the current Thx* value is

0.10 .._.,’z: or 2 f/ml. on this “agis the current ranze is 1.8 £/ml to

4 I‘/"l), on a\e-a;;e Just below or just above 0,15 m..,/a or 5£/m1. .

fuch opezations, unless subject tc dust control, will emit duet containing

osbestos. 4 number of surveys of such operatione heve been car:r-ed out
' 1.9, o 10,11,12, vSA 13,14,15,16,17 5:5,8 End

3t is clear th=t, under some conditions of vorking ani where cuch operations

ard elesitere

ere czrried oat continuously, durt concentratiiong above ¢ f/nl (or the TRK

-
of 0.10 rr/m’) cen be reached. Thexve is some evidence of effecis on healih
pmong men enrezed for & long period on such work, ledicel end epideniolerical

{ om YOIVUTs who

rag Yecen qonﬁm:-ousl;' expacsed for at leaet 10 and up to 25 ycere to estestos.

2ard svsoeete & siniler risk level for men employed on finishing opzrations
[~z 10y ~ipsinz ené &rillfnz) in the automoiive inlveiry,to the xisk

19, .,

Yewet of vex'ece 3n the rpnuf?c*u:inz industry . +

It vie noted that the sutomotive Industry group stucied bad had long

cipogune from & very early age. 7 & group of men cariying oul breke

* TF = Technical Control Limit

+ Ovt of 94 vorkers (inoludinr 4% woner) 2n penule rnz, there wvere 3

pobable ceecs afasbestosuana 11 'fpossihle" Jmng 6} zen ezployed
in finicrine opﬂrntions on brazke '.lin!n'-', fn the sutonotive Infost—r,
2 protable eebestosie ceses wvere fomd end 10 “possibie®. (“Foggilies
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‘brushing out of brake drum dust gave little evidence of inhalation

- 5 -
maintenance sexvices vith exposure primarily during the cleaning and
effects in spite of long years of exposure.

.}“-ofesso'r Selrikoff 's investigations R4 quoted 1ndicat£ona of a'bnormaliti es .
in 32 out of 8T motor vehicle mechanice (6 out of 29 with five or moxe 5
years intermittent exposure showed signs on X-ray of changes consistent
with asbestbsia) Another report of the same investigation quoted 285%.

of 935 bree service mechanics showing chest abnormaliiies not necessarily

- astestos-related and it is enphasised that there were no confirmed cases

of acbesios-relaied disease. Dust levels quoied in connection with this
investigation (in vsa) 290 121y Lefer to mesn conceniraiions for blow-out  ° -
of brake druns, grinding of used linings and bevelling of new lininzs of '

" 15.9, 3.8, and 37.3 £/ml respectively - ruch higher than ‘any found by any -
-other researchers. To information is _provided as to the dvration of

these saaples — they are frequently referred to as peak concentrations or

- '4ke mean of a mumber of such measurements. It 1g elso clear +that in the
© casze of blowing oui of brake drums, nd ssbestos fidbres were visidle by optical
. £icroscopy;. some chrysotile was identified by X-ray diffraction. Fibdres

idemified by electron mieroscopy were a2ll below the minirmum size specified
in ihe definition of esbestos fibre (i.e. 5 ym in length)e It chould be
noted thet the methods of sanpling and the criteria for measurement of

~eccupatl o'n.al eavironneats 4id not .conform to the peibods used 'b;r

governnental agencies and by other Investigators in Germeny and UK.

Tor comperison, concentrations of asbestos dust-during bx a?e maintenance
=epurted by Eickich ond Knight shoued an average daily exposure of
0.68 £/=1 (range 0.21 to 1.12) during brake service of 11 cars. During
truck breke service, the average was 1.75 f/ml, with peak; during clesning . .
of the brake drum, of 7.09 £/ml. :

The Gerzan investigation in 1975 2 (oow incorporated in the Bemfagenossenschaften
Teport 7) reco:oded high concen’crationa" in the breke servica department and

* 0.0% to 0.79 nz/m am! vith backgmmd voﬁ:ahop atmaphero of 0. 03 ts G-UF 255}
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vhere rachiining wes done without dust extraction. #1¢hough high -
consentralfons of gunt vere observed during blowing out, no chr-rotile:

" - 2ehestos eould te detected by infra-red specirometry, end.-the 5ndiv*dun‘

fibres vhich: could be detec.ed oplically covld not he fdentd f.;cd es

. oldedom -4 -

asbestos.

'."‘}\t- Cen=rrl- Tnviron-ent

Taring the ayplication of drwa braves, Gise pafe or cluteh facinis,

reil quaniities of the cavfoce of the fricticn naterfel are vesa evey.
Those nmeieriasls couiain between . 1o 60. of sebectos, end it has 'bc-é:i
sseaned by sonz that thzreby large cuantities of dsncerour astesios dust
are being re_ét‘l‘arly discharged into the etnosphere. Tais, {1 is argued,
creetes p dencerous alrmasphere ghiin to that which h2s prodvced estecion-
related Afsesse (especially cancer) in sore vorking environseais. 3Since
the esiinated consumption of esbestos in friction raterial is annuazlly
over 'GQ,GOO tons 22 for ""nrope and ayex $0,000 tons in the TSA the a:.-.ov-:..s

favelved »re s'ﬂ.stantr?l. .!.n €stinate carried ont by the Fendix

) Coxperation vith ike support ‘of the US Mvirormentel Frotection .l.t-enc:,' (""_“.l.)

celenlated that ike anount of frictior nzteriel m..... s-:=;' in brskes end
cluxtches en::“_ellv in tie USL ie eround 60, 000 tons, 3 {of vhich 37,000 tons
¢ *he sgbesios content f.e. 607, TIn Pmrope the content of biake

-ly

1falnzs is nrarxexr %0 ') Hovever it is clear frox ,'zeauu“emﬂ*nts'nade at &

mimler of locetions with heavy road traffic that ins-piﬁcant cuantities

of vespirvarle gcbestos dust axe s emitted.

“he crat dznorisnt faodsr i diepelling anxiety is that the asbestos
aentent of tre wear products of fricti;n material is not emitted into the
gimasphere in the forn of respiradle ssboctor dust. Inleed, & rumber of
emdient air invectipgations indicate that it fe difficult nowe.days to find
ectesios fibren In eny significent quantity, regardless of size, in the

atrosphera ~ even In the vicinity of asbestos manufacturing plants.24.

Ferparenents of the erdient eir even in heavy traffic conditions & mmt
shov eny si:;mficant level o!‘ asbestos. Again, in underground xailaam

- - - - - - - -
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confined tunnel ¢nvironment might be thought to ercaie the worst (.ondit.ions,

no sipnificant build-up of asbestos dust has been detccted. 24’25 '?6

"‘he explanation is simple and is confirmed by a nuober of caraful
scientific 1nve-_stigations. The heat generated in the process of apply.'mg
the brakes or the clutch (the reason in fact why asbestos 18 such a vital' "

co::ponent) is sufficient to destroy the original structure of the asbastos -

fibre. From-a temperature of 450°C the chrysotile structure begips to

- eonvert to a non-crystalline awmorphous phase, leading to a loss of"

stability of the fibre structure. The mechanicel strain aj:pl:led during
the braking process has a pulverising end ‘grinﬂing effect, leading to.
disintegraﬂon of the fibre structure. The German report T calls it

*a kind of micro-milling so that the dusi no longer containe emy fibres".

-

" From a_temperature of 650°C a new érystalline structure déveléps called

Forstérite, waich will be fully developed at temperatures of above 700°C.
Ge*s rally, forsterite cannot be trt-.ced in brake lining dusts. This means
that teapera..u:res beyond 650 C either do not occur or are only very short-

- 1ived. The decrease of the chrysotile content, hovever, indicates that
. _texperatures beyond 450°C are reached because the aworphous phase of the

chrysotlle cannot be traced analytically (by either infra red-spectirometric

or I-ray diffratcnatic methods). ¥

- Exanination of the residue of wear products in brake drume confirms that
the esbestos content is urmally less than 1% of the residue. 1 It has
been suggested that the dust escaping into ambient air may contain a higher

e

proportion of the fine regpirable as‘bestos than dust left in the druns but

" chreful studies aesigned to entrap this escaping portion of the wear

. product show that tbis is not po. Verious investigations into the amount of
.. asbestos remaining An the residues from friction processes have been carried
out vhich indicate how minute is the fraction of asbestos released in the
application of friction. - The latest report, | from Germany, confirms thet
technicel 1nvestigationn in recent years have z-epeatedly shown that the

dust generated by friotion of the liz:dnga in vse - as opposed to dust created
O

. e—

S




during the § ilaisﬁing and hindling of new 1inings - a's a rule contaiiia
oniy_traées of frze chxysotile fibre, i,e. of the order of 1%, The .:
vorking pariy was ux_ua'bl-e 1o provide clearer infra-red spectrographicsl ™ - . . .
evidence of chrysotile. TUnder phace-contrast and electrorn-nicroscopic
tcrutiny, the dust containnd Just a few isolated fitres vhich conld pot
cven be definitely identified ac asbestos., This Is consistent with the
investigation by UK governnent and industry investigations‘tn 1969 10" a
valch reported that the fice zsbestos eontent of wear products of drum-

i dlded s

breke 1ininss rarely excceded 195. (In disc brakes the content vas even
lower. )

The Tendix’itovestigations for NIOSE in USA in 1973 gave a yange from

1,65 to 0,00%: ~ only three tects vere above 13 and the overall average
was 0.2%%L Tais study elso determined that only 3.Z5 of the asbestos
cortent of all the wear products over the whole xanse of US motor vehicles
becene aizborne - estimated at 5060 1bs. ennually.'”

Tne Ford Foior Company carried out a study 28 bzsed on dynamometer tests
vhich showed that during brake usage less than 0.0Z! of the lining wear

vae released in the form of frce asbestos, The study estimated that
concantrations of asbestoe fidre in the urban atnosphere In the US due {0
bre%e usage wzc less than 0.07 x 10 X4 g/m3 {.07 nanograns) (Iess than one
ri1lionth of the 2 £/ml occupational control standard). .

iezsurenents carried out a2t poinis of heavy traffic concentretions in the -
Tk t'y the Zebestosie Rescarch Council, under the observation of the TUC
Centenary .msti‘ute of Occupational Feslth, also found no greater
conﬂentration. Even in the underground railt.ay system, this survey rounﬂ T
the asbesios content to be of the order 10~ g/r to 10~ g/u’. (10 ngs -

“to 100 ngs/m3)24 *

: }‘inany, sone olservations rmade w:lthin the last three years bty tw e={memt -
occupatiionsl heelth expertn, on occupationsl risks and :riah to the M

B T R B ek A ) Fa




-equipn ent and. work procedures. : .

Ir, Jokn C-ilson,?g rxviewing psboslos ag an occ;*:pa fonal haz-ard':'.n a
ceneral grovp in vhich he fncludes friction naterials, says"Despiie the
‘thousanés of 1::‘4:7tt‘.".\c‘i.Is.,_c::u'ﬂ.a.’uL:"ri'nr‘r ecbestos, evidance of i1l effects from
13287 vee i85 very saall", Fe edds ihe qualificaiicn that occupations
‘ﬂvol\'*n\, brake rhoe mainienence heve teen shovn {o be et rick in the past,
"ilheuzh nost of the sshestos in breke shoes iE Cerraded, the dust in the —
lrcke druns stil1l conizins a emall percentagze of ezheatos". "The rmegnitude

of the rigk (of astestocic end menothelioze in thece warking reslerly in..

ihis enrloyient) is rot Jmown tut is litely o e s:all." Frofessor -

X 22 _ e
FIedwmie, " dn his report on pudblie heslth risks, comecludes “There Is

ifence of no excans risk of nesotheliozs from asbesiss pollution vhich

hae existed In the :-P:;;hoou_‘aood of chrysotile and arosite mines. There is

~ne.evidence of & .xisk to the cereral putlic at prr.-nent“ Lzler Ye reveats
SHie view in hic ger ‘2=el conclusion "Tiere is no establiched evidence

thet trve subfent erynosure, As prevalent in Vestern Duropzen countries,

-al ikis moment cavries such e definite risw; hmmver. there exist too many | -

imeexizfatics 1o dery sush p rist, thedsn if the rie™ wes eubsianifal it is

- it womid hmve YTren detecied ty now'.
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Theva can be £n ocenpatforal healtk: risk in the ranufecture of esbestos-

ot
«d
Sy

“rieticon ratezirls. Fowover, erper*enf:e kes ghovn thet this 45 a very
” 71 and that it can be eﬁ'ectwely controlled by well ‘tested

trnisrds Vescf on ertensive experience in the industry have leen éstablished

and t-.c_:l-lipment it evailelle %o nafntatn these stanlanis so that the

,o‘c_‘ppa tional herlth risx con be controlled., In rmany countries these

enfords ere enforced 'b; lezislation, but in eny cese trade snd industry
have en oblifeilon,. as with eny occupations) rafety problem, to implercnt
the effectivo rirz prevertion mosvures vhich have been developed by
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- The Problen

“'..}q;dsure to eshetton dust 'ié recomiaad es ‘a potentiel occupationsl hazerﬂ.
:“'?—A::nn- work people exposed to high concentrations of respirabdle asbestos
“-8uet, (suc‘h as is Jnown to have occurred “.efore present day dust control

7'-.%\ .

rearures ané work precedures were introduced) casee of cencer and
erhaziosis have been reported throushiout the worid. 1:2,3 The aifliculily
of >&liably identifyine the occupatiornal history of thosz vhore hezlih
_'.‘zas bien sffected many yeece efter hag resulted in eny contact with
acbertos being regerded vith cautiorn and all meteriels containing asbecios

.'.-'hein- attnaciied in?iscriminately.

( Since Iriction naterial is widely recognised as one of the products "or
‘vhish astestor is en inportent ingredient, it has altracted such sttention,
Indeed, the ashesios infusixy, in veminding evervooe of ithe vital role

wux- DPlaged oo asdertoe in brake lininugs, has stimulated suck etiention.
Teverthtless the oncnpational heaith record of the mshesios Irici.on

. : wnterial infustyy is good And only a few czzes of esbestos-related discase

B £ve on record. Xovevexr, the widesprecad vze of . fxintionmiwiaf-in 212 iypes
of velifcles has ralsed the ouestion of notential pollution of the enviromient

N ate eén assvaed copasecuent danger to 4the heelth of the gener2l pubulic.

Tat: Ixiction neierial Induveiyy, therefora, he: iuo bazic prodlcias. The
Jtxnl, Uz oncupriional Lealih problen, kes Zn many eress beir resoclvel,
owever, the indvetsy muct continue to ensure thzt thoze empioyed in the

wi2cture of thece matexizls ere not exposed to dust levels wihiich are

’.

!:.-mi'v.l. An extension .f ihie prodlenm is the neeé to0 re thet voriers
 €pleryed In the sulscquent uee o: rriction materiele, ei-zer in the

N fiiiing of the products or tre naintenance of vehicles, &re not exposed zo
Lorna gust levels. o ‘ '

N
i




‘ The other problem for the industry, that of poesible environrental pollutidn,-

48 wore difficult to :f'gsolve‘, based as {t 48 on emotional anxieties {vhich
are in no wvay Justified by the evidence). A climate of concern for the
effect on the environment of expanding towns end 1ndustr1es‘has led to
the motor vehicle being included as 8 significant factor in this ponution.

" Thig fect {ogether with the publicity given to asbestos and its

classiﬁcation &8 a carcinogen 4 have all combined to lead people to question

‘4he use of asbestos-based components in motor vehicles. : . )

The sutomotive industry' is also under attack for 8 muzber of othexr reasons.. _
(e.z. pollution, wvaste of resources and congestion) and would gladly be

without the asbestos problem alihough it musi accept that for some years,

current models of motor cars will need asbestos-containing materisl for /

replacenenta. The friction material industry itself must therefore dispel
anxieties about esbestos~containing products in motor vehicles by ensuring

-z
that the existing :reassuring evidence is made manifest &nd is properly
understood.

'."acl‘:ling the Problem ’
In oxder to tackle the problem most effectively, it is important that the - -

origins,' investigations and remedial measures involved sghould be well

understood, This is especielly necessary pince the exisience of the friection

raterial environmental problex 1s to & large extent based on confusing

tvo very different phenonena; on the one hand ¢he occupational health P
experience and dust exposure data related to manufacture (and the
subseguent fitting and servicing operations eometimes called "para-occupztional”)
end on the other hsnd an assumed emission of similar dust into the general
environnent as & result of the daily wearipg down of brake lininge and

clutch facings. - An example of this confusion may be seen in the eviderce

given to the UK .&a‘beatos Advipory Committee, where olaims that the genersl

'public are at risk .are supported solely by Teference to a survey of motor

vehicle radntenance \rorkex-n.s .. . .. —




( " Tnese facts will be reviewed under three headings, the first two covermg ' -
the Occupational areas of Hanufacturmg and Servxcmg, and the t'hl.td
heading covering that of the bencral Envxronment.

Manufacture of Friction Materials

There is ample evidence to #uggest that, in the manufacture of friction
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 & 2 f/ml* standard have ied to further
improvements in dust control and there are now many operations where

levels well below.this niaxim_nn allowable concentrat_ion are acliievede.

Veiy' few cases of asbestos~related disease arising from friction materials"

. manufacture have been reported.,

-~ . . Y

C; In evidence presented to the UK Advisory l.':m:u.-:nitl:ee,5 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 mesothelioma

- S

~ cases had all been exposed‘in the manufacture of railway brake blocks
“ between 1928 and 1933 or during the war years up to 1943, to crocidolite

as well a5 to the chrysotile asbestos more generally used throughout
the plant. The asbestosis cases were all involved in mixing processes

where masks should ‘have been worn.

NS In the same volume of evidence, a report from the two Cape Industries®
factories manufacturing both texciles 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 Lt

associatéd with these were at one time very high, there

« flm'.l - (asb.entos) fibrés‘. per wmillitre
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hes not dbeen a sinjle dieznosis of asbesiosis as a result of this
" exposure", In wore recent years (1968 - 1976) hovever, average ' -
conczentrations were well below 2 £/m following continuous improvements
sn dust extraction methnds, '
An investigation in 1975 by Beidermsnns, Kuhnen, Schutz and I’rcn:z‘:m::'ka9 -,
inte 8ust hazerds vhich might be _associated with ike neauvfacture and .
use of esbestos-conts ning friction materirls (upieted in the Research
Tesozt of the German I?nt£83ehossen§chaften7 cvotes concentrations of
nicro-2ust in the ranze of 0.03 4o 0.20 m:;/m3 dnrinzg grinding, Griilir:;,
gaving, tuvrning snd milling operetiona‘ (the current TRE¥ valve ie
0.10 :',-ﬂ""::-:5 or 2 f/ml:e on this tasis the current ranze {5 1.8 £/pl to
4 £/~1), on average just below or just above 0.15 1::;;/::13 or 5f/cl. ]
fuch oprrations, unless sui\ject te 6\.151’. control, will exit duet containing
orbestos. A number of swrveys of such operatione heve been carried out
in Ge:-::.an:,'-'l's' T 10,11,12, USA 13:34,05,16,17 ard elseivlere 3:5.8 end
3t is clecar th=t, under sone conditions of vorking ani wnere cuch operztions
eve ccrried out continuously, dust concentrations above 2 £/z1 (or the TRX
of 0.10 m_r_',,’mE) can be reached. There is some evidence of effecis on health
p2ang men ensesed for a long period on such work, ledical ind epiderriolecical

[ om vOIvers who

" Investiretions by Profecsor Voltovitz, Valentin and others
rad been continvously exposed for at least 10 and up to 25 yeeze to astestos
2urt svzowets & siniler risk level for men employedé on finishing opirations

{=eidy p=irdipz &né 8r311fng) in the automolive infvsizy, to the risk

y 9, - L

”

Yeued of vertuse In the renafactuaing indusiry

It vre noted that the sviomotive iIndustry group stucied bad had lonz

cspoeuze from a very early ase. 7 4 group of men ceriying oul breke

L]

* TIF = Technical Control Limit ]
+ Out of 94 vorkers {including 47 woner) in penufzciaring, there were 3
pr=tz:tle cgecs of asf;estgsis#ndﬁ 11 ."pos'.-'dhlz". J:m €3 men exployed
In £inierins onrat{om;‘on brat:e 1inin=s in the sutomotive Induwiyrr,
2 p=ctadle esbestosis ceses were found and 10 "porsibie®. (*Poxyeeses
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%'.j‘;-. majntenance services with.exposure prirmarily during the cleaning and
( brushing out of brake drum dust gave 1ittle evidence of inhalation -
effects in spite of long yeare of exposure.

'P‘ofesso'r Sel‘ikoff‘s 1nvcstis'ations 9 quoted indications of a'bnomalitien y
fn 32 out of 87 motor vehicle mechanice (6 out of 29 with five or more
;rears intermittent exposure showed signs on X-ray of chenges concistent T
with asbé#tdsié). Another report of the same investigaiion quoied 24%~
of 93 brzl:e service pechanics ghowing chest abnormelities not nececsarily
as’oestoa—_relaied and it ie enphasised that there were no confirmed cases
of asbestos-related discase. Dust levels quoted in connection with this
investigation (in USA) 204214 refer to mean concenirztions-for blov-scut
of brake druns, grinding of used 1linings and dbevelling of mev lininzgs of
* 15.9, 3.8, ‘&and 37.3 £/ml réspectively - mch higher than any found by any S
-"other researchers. To informaiion is _provided as to the dvration of

e

these sanples — they are frequently referred to as pesk contentrations or
C - the mean of a mumber of such measurements. It is elso clear that in the

.case of blowing out of dbrake drums. nod ‘gsbestos fidres were visible by opiical
_ - ricroscopy; - E0m2 cn.tysotile vas identified 'by X-ray diffraction. Fidbres |
Ahedsio. flentified by electron microscopy were all ‘below the minfmum size specified
. 4n tbe definitlon of esbestos fibre {i.e. 5 ym in length)®. It ehould be
noted thet the methods of sampling and the criteria for measurexent of
-occupational -emvironuents. 4id not..confomm 1o ithe meihods nsed hy
governnental agencies and by other investigators in Germeny end UK.

Tor corperison, concentrations of aebestos dust-during brake maintenance
Seported by Eickish and Knight 10 Zhoved an avéragé daily exposure of
0.62 £/m1 (range 0.21 to 1.12) during brake service of 11 ears. During
truck breke service, the average vas 1.75 f/ml, with peak; during cleaning . .
of the b*-aze &rum, of 7.09 £/ml.

-
*

. The Cerzan investigation in 1975 J (now incorporated in the Bemfsgenossenscha.ften
L - report 7) recordea high concentrationa' in the brake aerv.tee depariment and

¢ 0.03 to 0.79 ng/a and vith 'backpunnﬂ wﬂ:ﬂm atemsphere of €




”~

vhere rachining ves done without dust extractfon. Althouch high” ;
concentralions of gust st vere observed Suring dlowing out, no _g}_:_:;f_ggl_f_

erhestos could be detected by infra-red speciroretry, end.-ihe $ndividuel .

'bres vhich coulﬂ be detecteﬁ Optiean; covld not he identified es -

s adetu-m -

sshestosn,

Tao Genecral.nvironent

Tarins the applicatisn of drnwa brates, Gisc pefc or eluich facir:e,
f2il guaniiiies of the savface of the fricticn raterizl sre voya awvey.
Those meterials comiain beiween 0L 1o 60 of aetectos, end it hes been

aseuned by sonz that the reby large cuantities of dsncerour esbesios dusi

are deing rezvlarly discharged into the stnocphere. Tais, {1 ie rrgaed,’

amm e

. f
creetes & dencerous almosphere atin to that vhich Yz2s prodvced estecstos-

reloted dfecsse (especially cancer) in some working environsenis. Since
the estinated couevmotion of esbestos In friction raterial Is annueally
over ‘I;O,GOO tpns f or “u:mpe and oyer 50,000 tons In the TSA the nr;mwz &
I9velved =xre s*ﬂ:stnnt‘?l. 2n estimate carried out by the Fendix

- Corperation with the suwpport “of the US Mvirormentel Frotection ..renc:,' ( 4)

celenlated that ihe a2nount of frictior ma2ieriel vw... eva}' in brskes end
eluztches anmelly in tie USL fe eround 60,000 {ons, R {of vhich 37,000 tors
It e agiasios content i.e. 60}, In '-\Jrgpc, the content of biake

f3'nss is ncarer 07}, Towever it is clear fro= meagurements-nmade at a

1
mmler of locations with heavy road traffic that ms..cpif:lcant cuantities . i

of »espirable ecboestos duat are s> emitted. 25‘24

L

rat fzmorient fac6r {d 8ispelling anxiety is that the asbestos

the

ernient of the wear products of friction material is not emitted fnto the

!

eitmosphere in the for of wespirable srbostos dust. Inleed, a pumber of
embient esir Invectigations indicate that it 1e Sifficult novzdays to find
eeteptos fivres, in eny eignificent quantity, regardless of si'ze; in the
atrosphere ~ even in the vicinity of asbestos manufacturing plants.u-
Feasurewents of the srbient eir even in heavy traffic conditfons &omct ©
shov any sigﬁ.ﬁcant level o!' asbeaton. Agpin, in underground reilame
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( " confined tunnel environment might. be thought to create the worst c.onditions,

no significant build-up of asbestos dust has been detected, 24,25, 26 A

'.I'be‘-explanatibn is sinmple and is confirmed by a nusber of careful
scientific investigatfons. The heat generated in the process of applying
the brakes or the clutch (the reason in fact vhy asbestos is such a vital
conponent) 1s eufficient to destroy the original structure of the asbestos ~ °
fidre. From-a tenperature of 450°C the chrysotile structure begina to '
- convert to & non-~crystalline amorphous phase, leading to a loss of
stability of the fibre structure. The mechanicel strain applied during
the braring process has a pulverising end ‘grinding effect, leading to.
disin‘.egraﬁon of the fibre structure. The German report Y cells it
"3 kind of picro-milling so that the dust no longer contains eny fibres”.
" From a_te::..perature of 650°c a new éryatalline atructu:.-e- déveldps called
Forsterite, which will be fully developed st temperatures of above 700°C.
.(_.‘ Geﬁbra‘lly, i‘o::steri.te cannot be trr—.ced :!.n hra‘ke linins duats. This neans .
that temperatures beyond 650°C either "d0 not occur or are only very hort-
. 14ved. The decrease of the chrysotile content, hovever, indicates that
. tecperaturas beyond 450°C are reached because the aworphous phase of the
chrysotile cannot be traced analytically (by either infra red-specirometric
- or X-ray diffratcmatic methods). ’

ba

\. - Exanination of the residue of -wear products in brake drums eonfirms that
the esbesios content is usuany less than 1% of the residue.’ 2 It has
been suggestied that the dust escaping into ambient air may contain a his‘ner
i proportion of tbe fine respirable asbestos than dust left in the dr.ms 'but o
" eanreful studies designed to entrap this escaping portion of the wear
. product show that this is not so. Various investigations into the amount of
- acbestos remaining in the residues from friction processes have been carried
out vhich indicate how minute is the fraction of asbestos released in the
application of. . fxiction, ' The letest report, 1 Lrom Germany, eonfims thet
C - ~technicel investigations in recent yoars have repeatedly shown that the

dust ,generated by friotion of the lmm in upe ~ agp 0pposed to dust created
/] D ——
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during the finis‘ﬁins and hindling of new linings - ae a rule contaiﬁs
ohiy traces of fxze chxysotile fibre, i.e, of the order of 1%. Th
working parily was u'_(:a'bl‘e {0 provide clearer infra-red spectrographical B
evidence of chrysotile. TUnder phace-contrast ani electrur-nicros cOpic
geratiny, the dust contained Just & fev isolated filtres vkich could not
cven be definitely identified as asbestos. Thie is concistent with the
investigation by UK governpent and iIndustry investigations 'in 1969 . 10,27
“nich reported that the frce zsbestos content of wear products of drum
reke 1inings rarely exceeded 195, (In disc brakes the contént vas even

19‘\'5:. )

The Fendix iavestigations Tor NIOSH in USA in 1973 gave a range from

v-1‘.6 2 to 0.00%5 - only three tests were above 195 &nd the overall average
was 0.25% Tnis etudy also deteimined that only 3.2 of the asbestos
content of all the wear products ovexr the vwhole xanje of US motor vehicles
beceme airborne - estimated at 5060 1bs, arxfma'.llzr.13

- > - .

The Ford Folor Company carricd out a study 26 bzsed on dynamonmeter testis
wolch showed that during brake usage less than 0,0%! of the lining wear
vas relezsed in the form of frce asbestos. The siudy estimated that
ceacentrations of esbesios fibre in the urban etmosphere in the US due to
bre%e usaze wzt less than 0,07 x 10 X g/m (.07 nanograns) (leas than one
1411ionth of the 2 £/ml occupational control stanlard). .

ilezsurerents carried out et points of heavy treffic concentrations ino the
Tk by tbe Lrbestosis Rescarch Council, under the observation of the TUC
Cendsnary 4nst1‘u‘te of Occupational Eeslth, also found no greater
conﬂentration. Even in the underground ra:llvay systen, this survey founa Rt
the asbestios content to be of the order 10~ g/:-3 to 10" 5/::3 (10 ngs - -
“to 100 ngs/m3) :

: Pina‘lly, soxe observations made vithin tbe last three years by two eminant
occupaiional health experts, on occupational risks snd :hkl to thae m

—y X a—— ... ®a& as . Lo




Ir, John C-ilson_,?g' rxvievine esbaslos ags an oo ‘oa'l. cnal hazard 4p a
cencrel grovp in vhich he includes frietion nmaterials, says"Despite the
thousands of prn&z\ctst_caniaiﬁihg gcbestoe, evidence of 111 effects from
24T use is very 'n*xali" Fe edds ihe qualificziion that occupf:tibns" |
involving brake srhoe maintensnce have been shovn to be et risk in the past;'
*Lithouzh nost of the as.»astos in bra.-:e shoes ig Eerraded, the dust inthe -
Yxcte druns still conilains a emsll percentace of eshentos". "“The regniiude
of the rigk {of zstestosie &nd menothelioze in there warking reimmlerly in.
ihis enployient) is rot Jnovn tut is litely to e s:all," Professor
Flelwig,  in his report on public heslth risks, conelvdes “There Is
evidence of no esxc2ss risk of nesothelioza from #gb s pollution vhich

Yzs exinied in ihe ne?lsNooushood of chrysotile and arosite mines. There is

5o .tvifence of g .xisk to the gererzl putlic at p"esr—".t" Lzter Le repeats
g view in hir ger ‘o=l conclusion “There s no established evidence

that iove audfent exposvre, as prevalent in Vestern Duropz2sn countries,

uncertzinticos 40 dery such a pist, thedzh 4f the ris: vos su'bs‘an ial it is

Litoiy it wouid Pmvc deen Getecied 37 now™,

-2l ikis monent carries such e definite xisk; hovever, there exist too pany -
Theze ean Ye en ocevpaifonsl health risk in the ranufrcture of erbestos-

et Irletien retaxisle, Fowover, exporience has :‘sm.'n thet this s a very _
27 3%af Lazdih »7: and that it can 'be effectnrely controlled by well tested

.er;:ui p:zer:t- &nd . work procedures. ‘ . '.
Tiind=rds lascf on ertensive experience in the indueiry have Leon €éstablizhed

Pl lipﬂent ir evaileble %o n2intain these standanis so that the

occrpational heel‘th risx can bo controlled. In rmany countries these

stz m‘,'ams exe en.forccd ‘b; le,;;.e slahon, but in eny case trade snd induetry
have sn oblifeticn,.es with any occupationn) rafety prodler, to isplexent
Lo effeciive rifk prevertiorn pesoures which keve been developed by
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