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June 1, 1¢72

Mr, E. ¥, Drislane, Executive Secretary
Friction ¥sterisls Standards Institute, Inc
Bergen ¥zll Office Center, 2.210

Route #4

Pararus, N.J. (78652
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The attached material concerning awlomotive emisasions of asbestas fibre -
was rececved-from 21linols Institate of Tuckmeolozy Reouarch Institute
yesterday and probzbly will be of interest to other npetubers of 4Lhe FMSI
Asbestos Study Committee . 1 suggest that you circulate it to them.

This material was forwarded by Ir. {olin  F. Harwood of IITRY as a
suppiement to information pressnted at s seminar on asbestos they
copducted April L through 7., Very little attention was devoted to
antomptive emizsion sources during the semingr. '

The main issue I would have with Dr. Harwood's conclustion would have
1o do with whether or not the free {ikres or fitrils veleased from
friction material decompositicn are truly hazardous In anr way, and I
aiso belisve ke tonds to underestinate Lhe prodlexs iowelived in non-
asbestos conbaining braking systems,

Sinece it sppears unnecessary and probably izpossible 4o schedule an
hsbestos Study Comittee meeting in June and I will e away the first
two weeks In July, I think it might be pradent to temisziively schedule
a peeting late in July, oreflerzply during the last weex, 3By that tine
< sxpect there willi be a number of subjects worthuhile reviewing. If
Tou agree, rindly canvass the other mesbers and pick a date, As far
a3 I know, I will Se availadle argtime during the week of July 24. I
zm zlso open Lhe week afier thet iy ihe event this suiis the others

nelter.
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attachments such that the dust created is arrested at the source
and collected in filver -ags, Commercial devices sre svailahle
sut normally firms with a sincere interest in pollution control,
qesign and fabricate-their own devices, 7Two ekempies cf sueh -

devices are sghown in Figures & and-7. These control hoods work

on the high velocity, iow volume pringiple and can be readily
‘adapted to industrial vacuum cleaner systems.

wWhen arrest-at-the-source systems are not possikble, teohe

niépes'sim&lax'fb those emploved by the asbestos spraying
industry may be utilized. Rules which relate more specifically
to fabrication of ashestos products may be found in such pulilie

. ¢ations as:

i. “Recormended Practices for Fabricating, Handling
and Construciivn Industries,- Health and Safecy
Council~Ashestos Cement Products Association,

2. "Recommended Health Ssfety Practices for Handling
. and Applying Thermal Insulation Products Containing
Asbestos." National Insulation Manufascturers -~ °
Asgsocigticon (NIMA). :

3. The Asbestos Research Council - Control and Safery
Guides {London. England) .,

4. "Recommendations for Hendling Asbestos,t Engineering
Pquipment Hsers Associsiion {ELUA), E.B.U.A. Hand-
ook No. 33, : ‘

3.3.3 Pricrion Material Apnlications

Typical friction materials contain 30 to 50% asbestos and
may be up to ?G%, and the industry that manufacturaé these maw-
terials i5 ranked third (1969} in the copsumption of asbestos
fibers. Crysotile is the preferred variety becsuse it has
better f{rictional properties than amphibol ashestos and does
ret exert so much wear on the opposing surface.

The m3ajor uses of askestes-containing friction materisls
include orake linings, hraske discs and cluteh facings. These
products have been applied to @ wide variety of industrial ang

commarcial products.
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Sources of Imission - Bussion of eshestes from friction
webterials resuyles from normal dav-to-day usage. An idez of the
scope ©f this source can be gzined ITom the estimalicon that the
average automobile wgars out 3 to 4 sets of bggke linings, and -
1 to 2 sets of ¢lutch facings during its lifetime and that
compercial puklic transport vehicles wear out many more sets.
Data concerning motor vehicle brake linings for the whole of

the United States are given in the Tollowing:

vehicle miles during 1968 1.01Q,000,000,000
Mileage life of brake linings . 27,500
Brake lining sets on new vehicles 10,718,000

Pounds of asbestos per set of
brake linings . 3

Tests performed .on brake linings have indicated that
under conditions of normal usage, considerzble alteration of
the ashestos ogours. It is reported that most of the dust
collected from brake drums appears non-fibrous and is semilar
in appearance to thermally degraded ashestos. The suggestxon
is that high temperztures at the hrake lining/drum contach
points actually reach degradation levels,

Tests on krake linmings, brake discs znd clutches have
Gemonstrated thst the quantity of fiber emitted is some funchion.. .
of the severity of the braking conditions {see Takle 3). How-
-aver, ‘even at -the level wf 1%, the totdl emissions must be
considerabie when the total tonnage in use is considered.

?uzgher, the emissions are iikely to cccur at places of high
density population and restricted ventillation. That is, in
busy main streets of towns surrounded ry large buildings.

The effect of different braXing conditions and differea%
types of friction materials on asbestos emissions is the subject
©f & study keing sponsored by the Envireonmental Protecticn EOENCY,
Other studies are keing conducted in Californisz and some work
on roacdsides has been done at Mt. Sinai, New York. The EPa
study will establish the extent .and nzture of the asbestas
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ASRESTOS EMISSIONS ¥ ‘
{Test Resulis by Elecuron Micrographl

Table 3

20M BRANE LININGS
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tost fo. of Cond{ciéns Proeence of 7 Free
Produet Brand Hethod Samnles of Toar-¥F Frae Fihors Fibhoyr¥
¥, Automabile A frivtion & 300« 800 TeEw <1
dyum brakes »
24 " 3 Friction & 250..800 Hone [+
3. . ¢ friction - 3 306~ 700 Few <l
4, " C Friotion 1 200+ 900 Humereus 10
5. . D friction S 306—&00' Tau <l
Franah ;
&, " £ frictiog s 300~ 700 Faw <3
7, t F Frictiop 5 300800 Few <1
Cerran
g, " G Friction 2 160« 540 Tew <1
G, # G friction b 600« 760 Humpe yons v-J.SI
16. ’ H Friction 2 100660 Few <1
11, Automobile J Dynsnometer 1 normak Yone 0
cluteh . ' driving g
12. Auromobile X Dynamometer 1 normat Fay <S
disk brake ' driving
13. Bus drum L !iynamome::er ! ity None 9
hrake driving
1, b Friection 2 450~550 Hone 0
15. Truck drum r Frictien 10 100800 Fow <1
brake {light) : .
e {pht cstimated from fiber volume.




emittaed from bprake drums. Jdisce krakes azpd clutenss of vehicles
operating under real conditions. Hopefully the situation will

re more clearly understeod at the end ¢i those seudies. .

Emissiog Contrrol Technigues

_ Emission at Overhaul -~ To avoid klowing the accumulated
dust into the atmosvhere at the time of ovarhaul devices have
been suggested for extraction of the dust from brazke and/or
cluteh housgings by suction, Of the devices tried, a simple
‘hand-held vacuum ¢cleaner has proven to be the most flexible
unif. Changes to the original design have bkeen limited to the
sddition of @ disposshle paper bag inserted in the originasl
cloth bag, The paper bay may ke easily sealed be#oxa removal

te prevant emissicn.

Substitution - Beyond the adaptation of better cleaning

practices during brake and clutch maintenance, as mentioned
above, additional controls seem to be limited to improve design
of brake-and cluteh assemdlies and/or substitution of ather
materials for askestos,

The high temperature propérties and exceptional tensile 1
strength of asbestos have resulted in very compact znd economi.
cal design, These_samg unigque properties which meke sshestos
éppiiaab&e to friction materials zlso meke the application cf
substitute materials very difficuit., The tensile strength and
modules of rzgidlty wf sshestos as cwmpareq to several candmdate

substitute materisls folilows:’

Tengile Strength 1b/in,2 Modulus of Einiditv lb/in.a
Asbestas 350,000 30,000,000
Fiber yarns 180,000 3.000.000
Steel wool 50,000 . 100,000

. Mineral wool 25,000 &0.0060

There is no Goubt that substitution of other materials for
asbestos is. posszble, but hha d951gn changes reguired to accom-

modate nhe stresses and temperatures involved would result in-
11T RESEARCH INSTITUTE
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larger, more expensive components.

srakes - The recent adoption of disc brakez =y the zuto-
mative industry makes material substituticn mare tlausible, .
ﬁisc'brakes are capable of greater energy dissipation than
similar- sized drum- Prakes kecause the design resuits in con
siderably lower heating rates. This is due to the fact that at
-any ene time the friction pad contacts only 2 section of the
disc surface, The lower operating temperatures permit the use
of friction materials which do not contain asbestos. Another-
feature of disc brake design which has reduced the need of
agbestos materials is the lower strength requirement of the

friction materisl.

_ Clutches - The substitution of other material for ‘ashestos
sn cluteln facings of traditional design could only be done byilf

changes in size and design. Two changes in clutch design which F

have reduced the raguirement for asbestos.~containing fxiveion
materials are the advent of the automatic transmission and the
redesign of manual clutch friction surface.

The clutch surface of the aatomaéic transmission is im-
mersed in an oll bath which virtually'qliminat&s airkorne
pollutants. Puazther, the cooling affect of the oil bath
reduces the requirement for high-temperature capability
mzrerials, Autometic transmission cluteh fagings mey ke made

Lrom elther sintersd metels or Fihrous ceiidlose marerials.

Many manual clutches have redesigned friction surfaces
which consist of numerous small circular pads or dises attached
to ¢he clutch face as oppesed to the standard anawvlar ring
friation surface., These small pads act in the same menner as
the digsc brakes f£riction pad. Thus, lower stresses znd oper-
ating temperatures associated with theé new design reduce the
need for azbestos-containing friction marerials.
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15, STECIFIC PROBLEMS

10,1 ZEmission Levels

rn understanding contrel technizues and thelr efficiencies,
it is important net to ke confused with efficiencien quoted on .
a weight basiy and those based on a partlcle count hasis,

firstly, considering efficiency hased on a3 welght basis,

it is realatively easy to get s very high efficiency with parui-

cles whoge size is in excess of Sy with @ variety of control
devices (see Figure -10). However, the efficiency does drop off
considerably with decrease of partigle size, féx example, see
Figure 11 for lu particles, {It should &he noted that these
qgrapns refer to spherical particles - information on fibrous
particles is not presently available.}

Now consider what these apparent high efficiencies mean
in terms of numbers of fibers. It can be assumed that 10°
average fibers of asbestos weigh approximately 1'ng.

i¢ L g of ssbestos materizl approaches a £ilter rated at
aven as high as 99.959% efficiency, then the qﬁantity passing
through will be 0.00001 g, or 10% ng. And since 1 ng . 10°
fibers, then a total of 10| fiders will pass through the filter

for every 1 g of materisl impinging upon it,

This 1s a2 situation nov frequently brcﬁqht out, but is very
significant when exposure levels are rnonitored in terms of
fivers per cuhbic¢ centimeter. '

. Thus the qMcting of efficiency in terms of mass efficiency
ie & “red.herring" statement that flactters to decelve. It
bears no okvious relation to the number of fibars being emitted.

However, based on tests which actuallv messure the number
of fibers being emitted, it would seem that both fabric £ilters
and high efficiency wet scrubkers are capable of reducing the
fiber counts to acceptable levels, Bdritish experience is that
0.2 £/¢c is routine and Johns Manville finds that 3 #/cc is an

. Gcceptakle value whnen the results are sveraged over a tine

reriod,
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The medical 2vidence as o the size of fiker responsihle
for adverse heaith ‘effects is not positive nor is the auestion
of whether fibrils of filbers are mest hazardous.  Until tne P
medical qéestipns are fully resolved; it would seem premature

to impose inflexible or overly rigid regulations..

This has been the view held by the Federal occupational
health authorities in assessing their standards. It would seem

that thei approsch in limiting exposure to that which iz possic
ble using good medern technology is sensible. “The same may ke
said for their monitoring technigues. : .

10.2 Water Pollution

. Recyeling of waste water ig possibleg and 18 practiced in.
certain segments of the industry. The question of the darage

- done to streams, civers, and lakes by indiscriminsnt dumping

of asbestos containing waste waters needs careful study. One
must remempar it 1§ A natural matdérial which will appear in
water in any case. On the other hand, there is evidence that
asbestos particles ingested into the stomach may cause stomach
cancer. ‘

Again, until medical éviﬁe&ce is c¢leay, iy would seem :
sensible to recycle water whenever this can ke accomplished.

T RESEARCH INSYIYUTE

&9

R Weat.

~
(.I’-




. N June 6, 1972

Gndore e

TG: Mambers of Asbestos Study Comitiee
SUBJICT: Asbestos Fibers Tmissions - Friction Maierials

A seminar was hald at the §1lincis institute of Technology Research Instj-
tute back in April of this year. Dr. Colin Harwood of 11TRl wasz one of the
advisors toc tha iliimais Pollution Control Board who was in favor of tha pro-
posed 1971 regulations as writtenw-that {s to include a ban on the” usae of .
asbestos in the brake jining of vehicles manufactured after January 1, 1973 and
" suid for use in"illinoia.”® -

‘The oages Irom. the !ITRI paper ares pages 22, 25, 26, 27, 28, 48, 49, 65,
66’ 6?’ &’ @. m’ ??, ?2’ 'lr:}l. . -

Your Chairman, Mr, i{. H. ¥Weaver, gsent this data to me for distribution te
the Commmitiee, He commenied on the paper: "The main issue 1 would have with Dr.
Harwood's conclusion would have to do with whether or not the free fibers or
fibrils relessed from friction material decomposition aras truly hazardous in any
way, and | also balieve he tends to underestimate the problems in non-asbestos
containing braking systems,.®

Your Chairman believes that a meeting of ihe Committee should bs called. I'm
asking for a raply on the attached form, for which wegks not to gall s meefing.
From ‘J;is I will try to arrive at & meeting date {perbaps late July or late
Augusti. : :

D 1me £. ¥. Drisiane
Execut ive Secretary




I | MEETING SCHIDULE - ASBESTOS STUDY COMSITTEE

( TO: Friction Materials Standards Instifute, Inc.
E-210 Route #4
Paramus, N. J. 07652

Gentl emens

- Concerning a proposed meeting of the Asbastoes Siudy Comrtfee, PLEASE DO NGT
CHEDULE T FOR THE FOLLOWING WEEKS:

\uly 24-28

dogust 711

August 14~18
August 2125 . B

b PPPTP— Pyrprrrrry

fygust 28-31

Additional Commentsg:

Company

Pate -
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