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MEMORANDUM P

Menber Associations - AIA/7/3/PROD

FROM: Director General” . 12 February 19?{.

“Asbestos & Health in the Friction Materisl Industry”

The atta.ned ponuon paper on Asbestos & Health in the Friction
Material Industry is forvarded for information. It has been
authorised by the Executive Committee vho recommend that it -
should be used as a background reference paper to help members .
deal wvith questions in asbestos and health vhich may arise.
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ATRISDOS AT ETRUNT TY THI FRICTION MAT-DTAL pvdsomy

s Peab]en

Drposure to asbertos dust is recognised ss » potentiel occupatiossl hazerd.
Aonrs wory people exposed to high concentrations of respiradlc astestos
&art, (cuch as is lnown to have occuxred ".:fore present day dust costrzol
ressuzes ané vork precedures were {ntroduced) cazcr of cancer and
srdazieris nave been reported throushout the worid, 1243 AffZiculty

of zeliatly identifyins the oceupational hittory of thsse shicre heelih . -
his bien affectad many yeeoe aftex hac resulted in any contact vitk -

athcrior Heing resrried vith cauting and ell meteriels containing asbectos

. Yair: sttached In?ireriminately.

Sinse friction naterial ia widely reécognised as onz of the vraducts for
vhieh astestor 18 en Inportent ingredient, it has attracted such sttention.
Inlcrd, the asbesios indns%-é.«, in remin®ing everyone of the vital role
nlayed oo asdertos in brake lininve, has stizulated suel atiention.
Tererthclass the oncunational hesith record of the ashesios I-:ci.on
waterfrl infastxy is good and only a faw cqsc-s of ssbestos-elated &iscase
#ve on record. Yovever, the widesprcad use of friction metericl in all types
. 0f velieles hes raired the auention of potentisl psllution of the enviromwat
vitl sn assuzed conzecuent danger to the heeltk of the penersl puuvlie.

Tue téiet:oﬁ etexial Infuetry, therofors, he: two bazie prodlcias. e
szt ke occvpt‘.ionai Lealih provles, les In £any ersss buir resolvel,
Toviver, the induetsy murt continue to ensuve that thosze employed in the
s lretuse of these matexislsg zre not e;poud 20 dust livels viieh are
hevfel, An extonnion .f this prblem is the need 40 o .xe that vorkers
€2lryed In the sutsennent uee o: ixiction mateziels, ei.zer in the
£144203C of the proluets or the maintcnance of vehicles, ars not exposed o
Lernlal dust levels. | '

o ' .




The other prodlem for the industry, that of possible envirorrntal pollutioen,
is more 4ifficnlt to r'gsolvo, dased asm it 18 on exotional anxieties (vhich
are in no vay jJustified by the evidence). 4 climats of concern for the
effect on the environmeat of expanding tovns snd indusiries has led to

the potor vehicle being included as o significant factor {n this poliution.
"This fact together with the publicity given to asdestos and itis
classification as @ carcinogen 4 have all conbined to lead people to question
4he use of asdestos-based components in motor vehicles.

The eutosotive Industry s also ubder sttack for a musber of other reasess, ~
(e.g. pollutien, vaste of resources and congestion) and would gladly be
without the asdbestos prodlem although it must accept that for soze years,
current madels of motor cars will need asbestos-containing material for
Teplacezents, The friction material industry Stself pust therefore dispel
anxieties about asbestos-containing products in motor vehicles by ensuring
that the existing rcassuring evidence is made manifest and is properly

—

understood.

Tackling the Probles

In order to tackle the problsm moat effectively, it is izportant that the
origi.m; investigations and remedial measurss invelved should de well
understood. This is especially necessary since the exisisnce of the friction
caterial environzental prodlex s to a larpe extent based on confusing

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

subgequent fitting and servicing operations sometizes called “paraz-occupational
and on the other hand an sssunmed emission of eimilar dust into the general
environzent as a result of the daily wearipg down of brake linings and
clutch facings. - An example of this oonfusion may be seen in the evidexce
€¢iven to the UK Asbestos Advisory Comaittees, vhere olaims that the gene=s:
Xudblic are at risk are supported solely by reference to @ survey of moter

vehicle paintenance vorkeg.’
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Tnese factswill be reviewed under three headings, the first two covering

the Occupational areas of Manufacturing.and Servicing, and the third

heading covering that of the lencral Envi ronment.

Manufacture of Friction Materials

There is auple evidence to suggest that, in the manufacture of friction
materials, the concentration of asbestos dust compares favourably with
that found.in most other wmodern 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 alTowable concentration are achieved'.

Very fev cases of asbestos-related disease arising from friction material®

sanufacture have been reported.

4

3 Ferodo Limited, who

In evidence presented to the K Advisory Committee,
have been using asbestos in brake and clutch linings since 1910, reported
8 cases of pesothelioma and 5 cases of asbestosis. The mesotbelioma
cases had all been exposed in the u.nu;actuu of railway brake blocks
betwveen 1528 and 1933 or during the var years up to 1943, to crocidolite
as well as to the chrysotile asdestos more generally used throughout

the plan;{-AThe asbestosis cases vers all iovolved in mixing processes

vhere masks should bave been worn.

In the same volums 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 mesotheliona.

Ferodo report that "many wmillions of mas hours have been worked on finishing
operations of asbes tos-based materials; though the dust concentrations
associatéd wvith thsse vere at one tims very high, there )

®f/ml - (ubilwc) fidbras, inr nillitre
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has not beew a sinzle dia-nosis of asboctosin as 3 riosult of this
exposure”. In rore recent years (1968 - 1976) hovevar, average
conzentrations were well delow 2 f/nl following contirious {mprovenents

$n dust extraction methade,

9

An investigation in 1975 by Beidermanns, Kuhnen, Schutz end Procl.acka
into dust hazards vhich might be essociated with the renufacture and
nse of eeiestos-contz ning friction materisls (upintec in the Recearc:
Tepo=t of the German Terviszenosscnschaft en7 cwotes concenirations of
nicre~dust ia the ranze of 0.07 %o 0.20 n_/: fnzing grinding, orilling,
gawizsg, tmnin" snd Mllin,, Optnt} ozn (the current TAx* value ie i
0.12 re/e’ or 2 !‘/..1' on this “asis the current *m;e ‘s 1.8 ¢/l to s
¢ £/=1), on avesage just below or just above 0.15 ::,,./... or 3-£/=1.

fuch oprostions, unless sudblect to d\'ut conirol, vill e=it duet containingz

oabestos. A nunber of suvays of such oprrations hive tesn carried ous

in Cermany 149, X 10,114,132, UsA 13,34.95,16,17 azi eleevhare 3:15.8 end

it 58 clear thzt, under sone econdiilions of vorking ani vhere cuch operetions

aze ezrried out coztinuouesly, durt coacentrationy above ¢ t/:l (ox t:e T

of 0.10 rr;g,’r:!) can bs resched. Theze is some evidence of effects on health

s2ang 220 ensesed for 8 loagf perrxiod on such work. ledical eond spidenriolecical

Investiietione by Profepsor Voitovitz, Valentin and others ! on verkczs who
rad decen continuounly expozod for at least 10 and up to 25 yoeze to astestos

2art svzowets & sinilsr risk level for men eaployel on fiaishin: opzrations

(=s 0y (~indinz and 8ri1linz) in the autozotive $nZvatzy to tre Tigk

tgwel of vez™ese In the remmfactviing Industry T3 . * .

It vre no‘l.c»;l~ that tha sutomotive industry group stulied had had long

carorus: from A very early sce. J A ;_m’, of men csrrving out dreke

@ 77X = Technical Control Limit .
+ Out of 94 vorkers (inﬂudlnf 4% woner.) in peufsstaring, there vere 3
protadle csses of uhstosisan& 11"%possible”. Awong 63 men exmployed

in finistine gggt{gs on brake 1inines in the gutomotive Infualwr,

2 5ot aNla schaetnsia Arsese wava Caald and ¢A Bea._. 0.0 Poom. - _sne =
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:.a!nun:ncg__lor'vices vith exposure prirarily duripg the cleaning and
brushing out of brake drum dust gave little evidence of inhalation

effects in spite of long years of exposure,

Trofessor Selikoff's investigations 19 Quoted indications of abnornalities

in 32 out of 87 motor vehicle nechanics (6 out of 29 vith five or more

ycars intermittent exposure shoved signs on X-ray of changes consistent

vith asbestosis). Another report of the same {nvestigation quoted 24%

of 97 dri:e service pechanics showing chest abnormelities not necessarily
astestoz-related and 1t is enphceised that there vere no confirnad cases

of astestos-related discase. Dut levels quoted in connection with thias
investigation (in USA) 20,21, rerer to mean concenirations for blow-out T -
of brake druny, grinding of used linings and bevelling of nev lininss of :-

15,9, 3.8, and 37.3 £/pl Tespectively - much higher than any found by say
- ‘other racearchers. o information is provided as to the duration of

thcse sanples = they sre frequently referred to as peak concentrations or

ike cean of a nucder of such prasurenents. It is elso clear that in the

case of dloving out of drake drums, no ssbestos fidres vers visidle by optical
Cicroscopy; somad cnrysotile vas identified by X-ray diffraction. Pibres
identified by electron microscopy vers all delov the ninim size apecified
in the definition of ssdestos fibre (1.e. 5 ya in lenstn)®. It should be
noted thet the methods of sanpling and the criteria for measurexent of
occupational environueats did not conform to the methode used by

fovernnental agencies and by otler investigators in GCeraony and UX.

}‘or cor;-r.son, concentrations of asbestos dust aurin. brake maintenance
¢ ooted by Elckish and Knight 10 shoved an nvorx:c dally exposure of
o.se £/=1 (range 0.21 to 1.12) during bruke service of 11 cars. During
truck brake sexrvice, the -nvcragc vas 1,75 £/ul, with peak, during clesning . .
of the drake &rum, of 7,09 £/ml.

[
b1

The Cerzan investigation in 1975 7 (nov incorporated {n the Berufsgemcssenschafte:
Tsport 7) recorded high concentrations® in ths drake service deparimant and

©0.03 to 0,79 mg/a’ and vith background workshop stmospbere of 0.03 to 0.05 ng/a:
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vhure r;aci.in‘n,: wag Gens vithout Gust extractfon. $1¢nuch hien
conscatrations of {nrnt vere observed during blowinz out, no ehr-rotile
prhestos could te deteczted by infra-red speciruvretry, end. the fndividual

fiores which could be delected cplically could not T identified &5

asleatos, —ns
Tre Cenrr2)l. ITnvironent

Tazinz the applicatisn of A hrates, dise nedc o ¢lutsh Jae'r e,

er2il guaniitins of the carface of the friction riteritl aze vera aver,
Thoce m2teriale coutain Botween 30 to 605 of artestos, and it kis boeg -

sera~2d by sozz that thoaredy large cuantities of dsnrerdir estestiss caft
are Ye‘ng resnlarly discharced ipnto the atmosphzre. his, (¢ ir srzued,
tr2ztes a dancerous airosvhere a'tin to that vhich hes pr:\n..ccd catetios-
relzted Aterrse (orpecially cancer) in some workipe environseair. Zirce
Ve esiinated consnwmption of ecbestos in friction raterial Is snmzlly
ovaxr 40,000 tons 22 for '\u-opc and oyez 50,000 toas in the TS5A the sconnis

‘quelved »ze substantial, An esiimate cacried ovt by the Fendix

" Cerperstion with tho snpport of ihe US Dnvirornmeats) Frotecticn ieency (ITR)

celenlzted trnat tke 220unt of frictior nateriel v..-.. wr.) in brixies axd

rlutiches ancvelly in the USA fe sround 60,000 {ous, v [2f vhich 37,000 tons

+ 4he »sissios content f.e. €9 In Turopt the content of brake

1’a’nrs is ncazer ). Fovever it is clear frox nmiacuTements nade at a

m=ler of locations with heavy road traffic that Xas-cﬂlﬂmt cnantities
¢ respivatle acbestos dnnt axe s» emits 04.25‘“

-ty

- -

ke crat (oporieat frodsr 13 dlepelling anxiety is that the asdestos
sontent of the waar products of friction materisl s not enitted into the
simospheze in the for of rospirsdle ashoctor dust. Inlsed, a rumder of
smdient eir invectipgations indicate that it is 8ifficult novadays to find
sctenton Cioves in any eignificant quantity, regardless of sfu. in the
atrosphers ~ even in the vicinity of asbestos menufacturing plants.z"

Yaasurewents of the anbint 2ir even in heavy traffic conditions do not
shov sny sienificant level P eehastan o -




-7~

conﬂned tuanel cnvironmont oight be thought to crcate the worst conditions,

no limiricmt duild-up of ssbestos dust has doen detccted, 24,25,26.

The explanation is simple snd {s confirmed by a nuoder of carcful
scientific investigations. The heat gencrated {n the process of applying
the brakes or the clutch (the reason in fact vhy asbesios is such s vital
conponent) is sufficient to destroy the original structure of the ssbastos
fibre, From.a texpersture of 450°C the chrysotile structure begins to

- eonvert to 8 non-crystalline amorphous phase, leading to a loss of

stability of the fidre structure. The mechaniczl strain applied guring
tke braking process has e pulverising and grinding effesct, le2ding to
disin‘egration of the fidre structurs. The Cercan report T calls it

s kind of nicro-milling so that the dust no lonzer contains spy Iibru".:__

" Froz e teﬁpcraturo of 650°C a new éx‘yltallim structure develops called

Forsterite, which will be fully developed at temperatures of above 700%.
Ge..erally. fortterito cannot be traccd 1n brako lining duat-. This neans .
that teapecratures deyond 650 c oithcr do not occu.r or aro only very short-
1ived, The decrease of the chrysotile content, hovaver, indicates that
tezperaturss beyond 450°C are rcached because the anorphous phase of the
chrysotile cannot be traced analytically (‘by either infra red-specirocetric
or X-ray diffratcoatic methods).

Exanination of the residue of wear products in drake druzs confirzs that
the asbestos content i» nmlur less than 1% of the ruiduo.ﬂ It has
been suggested that the dust escaping into anbient air may contain » hi,‘ncr
preportion of the fine respirable u‘buto. than dust left in the druns but

" eAreful studies duipod to entrap this escaping portion of the vear
. proluet shov that this is not s0. Various investigations fato the uaount of
.« asbestos remaining in the residues froa friction processes have been carried

out vhich indicate hov mizute is the fraction of asbestos released ia the

application of friction. The latest Teport, | from Germany, confirms thet

technical {nvestigations in recent years have repeatedly shown that the

duet generated by frictiom of the 1inings in use = as opposed to duet created
. o .
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during the finishing and hindling of nev lininzs - as a rule contains
only traces of fre chrysotile fibre, {.e, of the order of 1%, The
vorking pariy wvas wnable to provide elcarer infra-red spectrographical
evidence of chrysotile. TUader phace-contrast and elestron-nicroscopie
scrutiny, the dust contained just a few isolated filres vhich could not
cven de definitely idcentified ac asbestos, This is conzistent with the
irvestization by UK governpent and Industry investigations in 1969 10,27
vaieh reported that the fice asbestos content of wear products of druz

brake lipincs rarely excceded 1935, ° qu dis¢c drakes the contont \.-u cven
<

1nwer, ) -
£
e Tepdix tavestigations Tor NIOTE in USA in 1973 gave s range fronm
1,65 to 0.00%: - only thres tects vere above 155 and the overall average
was 0,2%%. Tnis study also deteiminead that only 3.Z! of the asdestos
cor.tent of 2ll the wsar products over the whole range of US motor vehicles
becz=e airborze ~ estimated at 5060 1ds. nnfauany.u
The Ford Folor Company carricd out @ study 28 pased on gymamoseter tests
which shoved that éuring drake usage less than 0.0Z! of the lining wear
vas releaged in the forxa of froe asbostos. The stuldy estinmated that
ccacantrations of asHestozs £idre in the urban atzosphiers in the US due to
bri%e ussse vae less than 0.07 x 10~ ¢/u’ (.07 nanogzrans) (less thran one
r41lionth of tha 2 £/ml occupaiional control atanfard).

uuu:oﬂ.ntl carzied out at points of heavy traffic concentrations in' the
|7 4 .by tho Asbestoris Rescarch Couneil, undoer the obrcervation of the TUT
Sertsoazy Institute of Occupstional Fealth, also found no greater
eonsontutlon. Even in ths underground ranuy systes, this survey found
the asdesios content to be of the oxder 10 :/t:"' to 1077 ‘/l’. (10 ngs -
%o 100 nge/a3)? , .

Finally, so2e olasrvations mads within the last three years by two eminent
occup.n‘.tomi health experts, on ocoupational risks and riske to the aeneral

s e =




Pp, Jaka Gilson,” Tivivwineg pabaslos A5 an ozcunaticnal harard fn »

cenerel grovp in \mich he {neludes friction nateriale, vays"Despiie the
1%ausanés of prnr’ﬂc.: contalning eclestor, evidonze of 111 effects fron
{h:2ir uee is very rall". Fe edds the qualificatinn that oceupstiono
2nvolving bdrake nhiwe Maintenunce heve Ueen shovn Lo Le et rigk in the past.
"ithouzh nost of thc asbasios in draze shoes ig deoraded, the dust in the -
1rzle druns sti1l conirins a £911 percentace of asdeatos”. "The rapntiude
of the risk (of 2elestosiz end menotheliozs in there wareing 1egilarly in
inis e~z emt) s rot Imown l-ut is 1itely t5 T2 susll." Frofessor
.".!.-1‘:“".:,22 in Wig repoxrt onn mblic'h:r’ th riske, eomelvdes "There is . -
evifenes of no exr2ns ¢isk of resothelinza from asbest+s pallution vhic;'
Yize exiried L the el Nvoushond of chimysotile and acosite rines, There is

Jneavitence of 8 visk to the cererzl putlic at present”, Laier re repeats

ta view {n hig e ‘eval eonelugion "Tiare is no establirhed evidence

$hat trve nbient asnostse, as provalent in Vestern Dwwop2en covntries,

-l 1.1-.1:: mozast chvries such @ defin{te risv; houever, there exict tes nany

imansiznizntics to cony sush e -1:" Weswn if t.hc rie" wos mb iantiel it is

1ivelyr it wonlé bmve Bren Getacied 13 nowt,

racqgoﬂa1 o“-
D+ Mf—————

-«

iznlisivrs - :
Theoe can be 2n occpatlionsl heslth risgh: {n the ranufactuze of astestos-
Yraad Sxleticn sotaziele, Towcves, exprrience e chovn thet this ts & very .
0. 1757 1ap2t #77: and that 1t can be effsctively controlled by vell tested

- equipsent and work procedures, . .

Ttenlerds LescZ on ertensive cxnerience in the 1-::‘.':stz-;,' have leen established
=4 oqa'dpont L svailelle to naintain these stanfands so that the
occupational herlth =isx can bo controlled, In manyr couatries these

steords are enferced Ly legislation, tut in any case trede and {ndustry
faw an oblisation,. as with any occupationsl ntoty poodlen, to inplenent

‘he fo.e‘ivn ol ey mnsvantldne. mcaamaan 0.0 o
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