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| ASBESTOS INTERNATIONAL ASSOCIATION
’ (Limited by Guarantee) :
_: 68 CLOUCESTER PLACE, LONDON WiH sHL
MEMORANDUM .
TO: Yember Associations © AIAST/3/7R0D
FROM: Director Ceneral” : ‘ 12 February 1951

"Asbestos & Health in the Friction Material Industry”

The atta.ned position paper on Asbestos & Health in the ¥Frictien
Material Industry is forwarded for information. It has been

authorised by the Executive Committee who recommend that it -
should be used as a background reference paper to help members <
deal with questions in asbestos and health vhich may arise, -
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Deposure to esbertos dust is recognised es e potentisl occupatiozsl hazexd,
konns worh pecple exposed to high concentrations of respirable asbestos
&art, (ouch as is known 4o have occurred .ofoze prisent day dust contrel
rearuzes and vork precedures were introduced) cases of cencer and
prrazinris have brex reported throgshaut the warid, 12,3 Trhe diflficulty

of s#lladly identifvins the occupatiozz2l hictory of those sicre hezlih

-

his Dien affected many yeeoe efter heae resulted in ey conteect with -
ashcrtos being resrrded with caution and all meteriels eontaining asbectos

~Yein: attached in?iseriminately.

Sinre frietion material s widely recognised as one of the vroducts for
vhich astestor is en inportent Ingredient, it has attracted such sttention.
Indesd, the ashescios indusizy, in reminding everyoze of trhe vital role
pleyed b asbestos in brale linincs, has sti-mlated suek stiention.
Tevrarihiclnss the oncunational heaith record of the ashestios =ici.on
waterisl infustyy is good and only a few ca_se-s of ssbestos-related discase
£V on rc-co;i-. Hovever, the videsprcad use of frictfoa mrterizl in all types
ol velifeles has raised the auestion of notential polluiion of the enviroment

vitl, en assv2ed copzrecuent danger to the heelth of the reneral puulie.

T frictlon peterial Indvetay, therofeora, ha: tuvo baczic protlcas. The
Jlznl,y it occvpr tinnal healih proclen, Les In many ereas beir resclvel,
Trwiver, the induvetsy must continue to ensure thut thoce erpioyed in the
brelaetuse of thece matesials ere not exposed to dust lovels viich axe
hewmfel.  An extension .f this prodlem is the need %0 oo .re thet vorkers
trnlered In the sulsequent uee o airiction mzteriels, ei.zex in the
£14%0r.; of the products or the maintenance of vehiclee, are not exposed xo
Lernf2l Gust levels,

—



The other prodlem for the industry, that of possidle environrental poeliuticn,
{8 pore difficult to resolve, dased &s it i8 on exotional anrieties (rhich
are in no way Justified by the evidence), A clircate of concern for the
effect on the environzent of expanding towns end industries has led to

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

' This fact together with the pudblicity given to asdestos and its
classification as a carcinogen 4 nave all combined to lead people to gquesiion
‘the use of asdbestos~based components in motor vehicles.

Toe eutomotive industiry is also ubder attack for a rmusber of other reasozs, -
(e.g. pollution, waste of resources and congestion) ani would gladly be
without the asbestos problem mlthough it must accept that for soze years,
current codels of motor cars will need asbestos~conteining material for
replacemnents, The friction materisl industry ftself must therefore dispel
anxieties about asbestos-containing products in motor vehicles by ensuring -
that the existing reassuring evidence is made manifest &end is properly

understood,

Tacﬁling the Problen

In order to tackle the problem most effectively, it is important that the
crigins; investigatione and remedial measures involved should be well
understood., This {= especielly neceasary since the exisience of the friction
zaterial environzental prodlex is to a large extent based on confusing

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

sudseguent fitting and servicing operations scmetizmes called "para-occupztional”,
and on the other hand an assumed emission of similar dust into the general
environcent as a result of the daily wearipg down of brake linings and
elutch facings. - An example of this oconfusicn may De seen in the eviderce
given to the UK Asbestos Advisory Committes, where claims that the gene-a®
public are at risk are supported solely by reference to a survey of motoer

vehicle maintenance vorkeg;.s
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These facts will be reviewed under three headings. the first two coveriug
the Cecupational areas of Manufacturing and Servicing, and the third

heading covering that of the Gencral Eavironment.

Manufacture of Friction Matertals

There is ample evidence to suggest that, in the manufacture of fricticn
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
improvenents in dust control and Lthere are now many operations where
levels well below this maximum allowable concentration are achieved . .
Very few cases of asbestos-related disease arising from friction material®
manufacture have been Teported.

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

cases had all been exposed in the m&%u;acture of railvay brake blocks
between 1528 and 1933 or during the war years up to 1943, to crocidolite
as well as to -the chrysotile asbestos more generally used throughout

the planf,_ The asbestosis cases wvere all involved in mixing processes

where masE;-shOuld have been worn.

In the same volume of evidence, & 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 en finishing
operations of asbestos~based materials; though the dust concentrations

associatéd with these wvere at one time very high, there

* f/o - (asb?stol) fibres ver millitre
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Tes not been a Bingle disznosis of asbosinsis 28 2 rozult of this
exposure”, 1In core recent years (1958 - 1976) hovever, average
conzentrations vere well below 2 f/nl following contirious improverents

jn dust extraction methnde,

An {nvestiration in 1975 by Beidermanns, Kuhnen, Schutz =nd ?roc?.::kas
inte duvst hazerds vhich might be sssociated with ihe rmenufacture 2nd

nge of psiestos-contz ning fricticn msterizls {upisiec in the Jecearch
Teport of the Germ.an Ien%fszanosscnschaften7 cuctes concentrations of
rnicee-gust ja the rance of 0.037 1o 0.20 r~~._-,/::5 dnring grind'rng, 6rilli-g,
gawizng, tvoning end rilling Operakt_ﬁ'_ona- (ihe current TrL¥ value is )
0.10 =z’ or 2 i‘/:l:8 on this “asis the current ranze {s 1.8 7/m1 to =«

¢ £/~1), on average just below or just adove 0,15 1:,;_;/:'.3 or 3 £/=1.

Sfuch oprrations, unless subject te dust conirol, will emit dust zontaininz
osdbestos. A number of swuveys of such operatione neéve btesn carried ous

in Cei=any 1:9y ¢ 10,311,132, rsa 13,14,15,16,17 and elssuhere 3128 end

it is elear th=t, under sone conditions of vorking eni where cuch operziions
ere czrried out continuously, durt concentratione adbove ¢ f/:::.‘l (oxr tne =&
of 0.10 mg’ng) c2n be reached. There is some evidence of effects on health

CInvestizetionr by Profersor Voltowitz, Valentin an? others ! on verkers who
rad Yeen continuounly exposed for at leaet 10 and up to 25 yoe-e to pstestos
Auel sosceete & similar risk level for men employel on finielin: opzratiocns
(=r:2y c=irdipz mné Eri11inz) 4in the autooiive inZvaizy, to the xish

Yewed of verese $n the reanfactuiing industry 7’9. + ' ¢

It voe 1oted that the sutomoiive Industry group studied had had lon:

cipocuze from a very early acge. J A gToup of pen cariying out breke

¥ T7E = Technical Control Limit ]

+ Out of 94 vorkers (including 47 woncr) in mesufzetoring, there were 3
prodable cares of asbestosisand 11"possidle”. Awong €3 men employed
in finferine operntioné‘on brote lininz:s in the sutomotive Induatr,

-~ L oo
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caintenznze sorvices with exposure prirarily during the cleaning and
brushing out of brake druz dust gave little evidence of inhalatioz
effects in spite of long years of exposure,

13

Trofessor Selikoff's investigations quoted indications of sbnorualities
in 32 out of 87 motor vehicle mechanics (6 out of 29 with five or more
years intermittent exposure showved signs on X-ray of chenges ¢onsistent
with asbestosis). Another report of the saze fnvestipation guoted 24

of 97 braie service cechanics showing chest abnormelities not necessarily
astestoz-related and 4t is enphosised that there were no confircad cases
of astesios-related disecase. Dust levels quoted im comnection with this
investigation {in TSA) 20,21,
of braxe drums, grinding of used linings and bevelling of new lininzs of -

15.9, 3.8, and 37.3 £/l respectively = ruch higher than any found by acy

tefer to mean concenirziions for blow-out -

" othér researchers. o information is provided as to the dvration of

these sasples - they are frequently referred to as pesk concentrations or

ike wean of a nunber of such p2asurenents. It 1e e2lso clear that in the

case of dlowing oui of brake drums, no asbestos fidres were visible by opiical
ricroscopy; soma chrysotile vas identified by X-ray diffraction. PTidres
identified by electron microscopy were 21l below the minicum size specified
in tte definition of asbestos fibre (1.e. 5y in len;th)a. It should bde
noted thet the methods of sanpling and the criteria for neasurexent of
occurational environueats did not conform to the methods used by

governnental agencies and by other investigators in Germany and UX,

Ter normperiaon, concentrations of asbestos dust during drake maintenance
Sepuzted by Elckish and Knight 10 troved an average dally exposure of

0.62 £/=1 (range 0.21 to 1,12) during brake service of 11 cars. During

truck brake service, the iverass vas 1.75 f/hl, with peak, during cleaning

of the brare drum, of 7.09 £/ml.

The Cer=an investigatfon im 1975 ° (now fncorporated {n the Berufegemossenschafter
report 7) recorded high concentrations®* in the brake service departzant and

% 0.03 to0 0.79 mg/a’ and with background workehop atmosphere of 0.03 to 0,05 zg/c”.
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vhere raciinine wes dons without dust extrectfon. 41tlaouch hich
cenzentralions of (rot vere observed curing blowinz cut, no chrestile
sehzstos could be detested by infrn-re=d spesiro~<ctrv, end. ihe fnlividuel
fibres vhich could be delected oplically could not e identifind :s

PPN

psbestos,

Tz Cem=r2l-Invirenoent

Taz'nz the applicatisn of dnw brates, dise nefo or etuizk Jacirn:

.21l guaniities of the panface of the frictien roterizl sz vern aver,

Those materials coutain teitwsen 3L lo 60 of mrtesios, end it ks boe

aasan2d by sosz that thereby large cusntities of @snrerour 2stesiss Cu

are Yelng resvla..y discharged into the atnos here, Talis, {t e przied,

cr2:tes p dencerous airosphere a'lin to that vhich Y2s prodveed gstezice-

relzted dfer2se (especially cancer) in sore vorkinz environ-enis. Iirce

the estinmated consumption of esbestos in frictiorn raterial ie annually

over 40,000 tons 22 ror Turope apd ovex 50,000 toas in the TSA the szounts

fmvelved =re substantial, .tn estinate carried ovt bty the Fendix
Cerperation with the swpport of the US Dmvirormentsl Froiecticn igency (IPd)

z2lculatesd tnat ike anount of friection nateriel vu-“ sv=) in brsies and

elutehes anmmelly in tie USL {e sxound 60,000 {ons, 2 (o vhich 37,000 toms

¢ the agiasios content {.e. 60, 1In Turops the content of brake

1'n!nzs negrer 20;). Iowever it %8 clear frox neasurements n2de at a

is
nmler of iozetions with heavy road traffic that insignificant cuantities
23,24 :

-ty

of vespira®le erbestos durt e = emiited.

¢ Az-osrient footar 4 dispellin,,anxxety is that the asbestos

grntent of the wear products of friction material is ndt emitted into the
ei>sphere in the forn of respiradle ssboctor dust. Ialeed, a number of
enblient air invectigations indfcate that it is 8ifficult nowedays to find

eeteplos fivres In any significent quantity, regardless of size, in the
24

"

r
e o
!

atircgphers - even Iin the vicinity of asbestos manufacturing plantis.

Feasurenents of the anbinn%‘eir even in heavy traffic conditions do not

L] . - -

ghouw arer el rmaf Placcd % .-
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confined tuanel cnvironmont might be thought to ercale the worst condit: ons,

no significant build-up of asbestos dust h2s doen detected 240 25,26.

Trhe explanation is simple and is confirmed by a nu-der of carcful
scientific investigations. The heat generated in the process of applylss
the brakes or the cluteh (the rezson in fact why asbestos is such a vital
component) is sufficient to destroy the original structure of the asbesios
fibre. From.a texperature of 450°C the chrysotile structure begins to
convert to a non-crystalline amorphous phase, Ieaaing to a less of
8tability of the fidre structure. The mechanical strain applied during
tr.e bra¥ing process has a pulverising end grinding effect, leading to
disiniegTation of the fidre structure., The Cerman report T cells it

"a kind of picro-milling so that the dust no longer contains spy fibres"{t

| Froz a te=perature of 650°C a new éryatalline structure develops called
Forsterite, which will be fully developed at temperatures of above 700°%¢.
Ge rally, forsterlte cannot be traced in brake lining dusta. This necns
that tenperatures dbeyond 650 c either do not occur or are only very short-
lived., The decrease of the chrysotile content, hovever, indicates that
tecperatures beyond 450°C are reached because the asorphous phase of the
chrysotile cannot be traced analytically (by either infra red-spescirormetric
or X-ray diffratematic methods).

v, xanination of the residue of wear products in brake druzs confirms that

the esbestos content is umaily less than 1% of the nsidue.21 It ras
been sugsested that the dust escaping into amdient alr may contain a hisHer
preportion of the fine respirable asbestos than dust left in the druns but

" crreful studies designed 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 vhich indicate how ninute is the fraction of asbestos releaced in the
application of friction. The latest report, 7 from Cermany, confirms that
technical investigations {n recent years have repeatedly showa that the

dust generated by frioction of the linings in use = as opposed to dust created
. P . .
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durirg the finishing and hindling of new lininzs - as 2 rule contains
only traces of frae chrysotile fibre, {.e. of the order of 1. The
working pariy was unablb to provide clearer infra-red spectrographical
evidence of chrysotile, Toder phace-contrast ani elest-ur-nierosecopie
serutioy, the dust contained Just a few isolatad fitres vhich could not
cven dbe definitely identified ac asbestos., This 35 concistent with the
nvestization by UX povernpent and Indusiry investigations in 1949 0,27
vhich reported that the fice 2sbestos content of wear products of druz

Lroke linin;s rarely excoeded 1985, (In disc brakes the content vas cven

1

lawer.) . -

Tre Tendix iovestigations Tor NIOTE in USA in 1973 gave a range froa
1.65! to 0.00%; - only three tectis were above 155 end the overall average
was 0,2%L This study also deteiminad that only 3.2/ of the asbestos
corntent of 211 the wear products over the whole range of US motor vehicles
beceze airborme - estimated at SO60 1bs. anpually.13

* g -

The Tord Folor Company carried out a study 28 based on dynamozeier tests

vhich showed that during brake usaze less than 0.0Z! of the lining weaxr
vas relezased in the form of free asbestos. The study estimated that
cencantrations of asdestos fidbre in the urban atoospliere in the US due to
br:%e usaze wzc less than 0.07 x 1072 g/r::3 (.07 nanograms) {less tran one
1zillionth of the 2 f/ml occupational control standard).

ilezsuzerents cerzied out 2t points of heavy traffic concentiretions in the
214 J':y the redestosie Rescarch Couneil, uader the ohservation of the TTT
Centenary msti‘ute of Occupational EBealth, also found 5o greater
can»entratxon. Even in the underground rail\-ay system, this survey found
the asbestos content to be of the order 10 g/r to 10~ 5/&5 {10 ngu .
0 100 ngs/03)%4 :

Finally, soxe claervations made within the last three years dy two eminent
occupetiional health experts, on occuvational wiebe ond —tcbo 4o 0o —o-

-
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Dr. J:?n'Gilscn,?9 revivwineg arbozlos 28 an oocunzational harard fn a
cenzrel grovp in viich he includes frietfon materinle, says'Despiie the
thaousands of p:nﬁvcts conitaining ezbesios, evidance of {11 effects fron
{h.2ir wee is very fall". Te pdds the qualifieziinn that occupations
Invelving brake shoe ainlensnce hzve Leen showvn to Ye at risk in the past,
vrithouszh nost of the asbestss in bre%e shoes ie Ceoraded, tha dust in the
1rile drans still conieins a £731) pereentace of asdiates". "Thne remitlude
of the yisk (of selestneie &nd menothelioze in {hare :n:?ing 1elarly in
this e.~lzyent) is rot Jmowm but is litely 1o ta glall, Frofessor
szlﬁwis,zz n WiE rpport on public'htslth rigte, eoelvles "There is N
ev'icence of no exn2ns cisk of mesothelioza from zslestss pallution vhich

Yzg exlried I the nelsttourhiond of chrysotile and amosite rines. There is

-

neoovidence of 5 »igk to the perer2l putlic At present”. Laiesr he repeats

e wiswe in wic géﬁéral conclusion "Tizre is po established evicence
et tree eLbfent ernosure, s provalent in Yesitern Duropzsn ecuniries,

T

ikis monant cntries such e delin{te risk; however, there exist too nany

1

wh

- PR Y
SLARTLETSN

™

e o deny sush s pist, thedzh 4F the rie™ wos sublsiantial it Is

10ty it wonid heve tren Getasied 13 novw".

oA TTToNg
L
i 2
= .

L Ry 4
_—-__ _r‘ \"re -
s ———————

Theza c=n be 2D ocerpatlioral health: rieh in the ranulzcture of as estos-
Ypaal Srietlen retazirle. Fowever, exporience Fas ghovn thet this 45 a very
»i7: and that it can be efrectzvely controlled by well tested

equipaen? and work procedures., : .

Tirnterds Lesc? en rtencive cxperience {n the 4ndusiry have leen establisied

=t eguipment ir svailelle 40 maintain these stanlanis so that the

ocerpational lieslth =isx con be econtrolled. In nany countries these
enCordc are enferccd Uy lesielatlon, but in eny case trade and industry

hav- an obliceilon, &s vith any occupationnl rafely p=odlem, to Iimpleuent

AL, . .f‘ﬁ_,‘.,,_ . -



_
[

.
fdemm s Tea Ty Tl e
Tn certain conditinns invelving -»"efns, ele., dheTe av )

PR P ., - ~ ™. ¥ - .- . P s
cernpaticnst terrod, The .3 cdswe cap Avavide Infor atien 40 2raurs
> m - h P S R . - - . -
hnt ovesrs wnTIirstend vats ot 2t elrew sltnace runls vistle o oevizp 2nd
Tew Ve arv he gvelded 77270070000
'_—_"Q ’:','-,_ (=] _- Al e e ok
Theoenr TIrTle Jrle TmlTeedte bt Levtatl =t lie fa s ot el pod
sene sl L8 e S Ao 4ell Ahe- R, .
-,
’ [ ]
L] . . - [} L]
- w— - w e =Y . - ) = <
3 = Tl m_veNr .. . Toth Jrw e 977
. .
- - - . R
- * L] - .m
- - . . . . *
. ' .‘
-



e.

. —
Ar -
-— . .
——————
4 m - e e e . - -
'\ AR B T ST T
——— R v — R W L ST e e m— 0 W . me i s A s e b __-___-L_______;__;_-

- bl F-.‘. e "‘- . M | e .
Aty T ( € f) senniente Terrarah Unie, oot
zlee, e st "\.-n‘-\'l o= { = U-_-_, 0 .'o‘ .’_"‘*' T Tasteh

Proceedings of the Internat10n31 Conference on Pneumocomosu
Johannesburg, S.Africa. 1969

- . .. A e s < 2
Thmbtareddi Tae, joivEint evd Meoanis e Sl
hd h . - P - * ot
Tooo el of lelostoce =,
e YT At Tl A Ay T ooaeama 2 - ’ L N
Ir tTettotno ¢ad Levers £7 {7 = 3) 270 - 714 Gulsootn,
1

T, GUT L IaAddie Dl Te e S0 Lo Tmstnn, Il

[ - - - -r =t Y - Ca )

Tuniirnaifon=l ’_ensy £ -Research on fanvrr. ILLLELGC.

.. ) et L PN -~ -
yemn_roph: oo Evr lw—ﬂr»:-. of Targilol2aie NI of Dhaaleals s
. - - . *

. . »
e 4 - . e J o - .
hm. Vel 94 .-f-‘-.*s"::. oy Prarse, 377, .

"Selzaisd wioitden evidanrs outiiied 1o 4he Livicery Cocnities
. - .
rn Asherdag 1874-77" Paslsl end Seledy Euccuilve, V. 1977
Crmee, LA, fovmoy Tirector Ceinerel, leureine Inlern~-tic=nl
[ 3 ]

tscocietion, Lendon. "Frorress in {le finiyel of Asterics Tmet
In the Vorilacen”, Tidrc-orilonsl Cornleeires on Frsiesconioris,
Cacmens, Torvarlar 157¢,

ferman Pelevaztiion o. .w.zs’crie" Lee dent en? Safety Inzuranse
Corporations I.V. ‘.'Tera.’a_;-:-?.r:-'et'r.-..c‘u-'-.f‘.an (Torn " Permany).

Tesearch Teport - Ackeriss, "Invertijatiens into Be2lth Yaumrds
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Feidoy ann, Kihvom snd T2Vlz {(Dest Temsrrst Tnztitule of
Felezation of Tninairial Trade Aszoctrtions (Perufs enoceancsiafion),
Tenm, Y, fer :":.;.'), and T oaclio: Vag (."-a'.'nr.‘.&n Sioie, Irstiinle for
ntv 'riel Irfely, T-"rn'frh) "Tuverlipations in'o the Tazards

Drataced Ly doel of arlesfesecontnintac Sivtatiern 1inincs". June 1375,

Conferonze on Turasore t0 Aahesics d9 'rr Teslie end Muilch

2ETals ermre, Puendwond, Disex, Indrnd, Jwoch 1508,
»} Tie 2,L: Toliieh Lipland, Louwcloiloe, Timinchum,
. .
Mlamgving Irsts Iroo Tralie Linonlicrn funing S:rmvicling - -~
Eliemplive Clezning Nathods”, -
T Etch,D., Terode, Chzpeleen-l2-Fritr, ITorbrenire, Trcizna :

Mreoszible Altoamiztives to Lshesics e¢ 2

e) Imizt, %.L. end Hictish, D.%., ¥Yedived Scrvices, Ferd of -
Dzid si“ I‘::P'zl.-'o d.

. "T *""‘*;, itons Ints Aliemdalive Fours of Jonirol forcDust
irremeled Quriog the Cleaning of Rrahe Aerendlies and Doums®,

¢) Ticuish, D.T., end Inizht, .1, (as etove) "Irpasure
10 deresios dvains Tuiie Mainicrence". ¥ fmnals of

= Queupztioned Lyoleve. Vel 05 4%

-~
Iwve

Bentley, M.L.; ¥intex, Clesthe: ,o-x, Yoriehire, neland, Personal
communication to A.A.Crogs = Asbestos Dusts - test duricg drunm

rake raintenance. May 1974,

Croes, A,A ¢ Chefrran, vairomn sl Contvel Compitize, 430 .
IZinnd,  Yirtector Inst in Priziten ¥:leriple", Septexber 1975.
L ]

Jecko, DuChame, Somers; Bendix Zorpn. end Inviroamsntal
Frotocticn ‘rency, USA "Booke and Clut ch Irission during
VeX.icle Oporatlen®.

Automobile Encineering Feeting, Detroit, }ichigcan, USA
Mav 1£-18 1673, O
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