T0: Mambars of Asbestos Study Commitiee
SUSJEDT: Asbestns Fibers fmissions « Friciion Materials

A seminar was held at the 1ilinois lastitute of Tachnology Research insti-
fute back in April of this year. Dr. (olin Harwood of [iTRI was one of the
agvisors io the [llineis Poliuwtion Control Board whe was in faver of the pro-
sosed 1971 regulations as writterwwthat is o include a ban on the® use of
asbestoy in the brake lining of vebiclies mamufacturad afier Jdanuary 1, 19735 and
soid for uge in iilinocis.?

The pages from the 1R pa;pur arer pages 22, 25, 26, IV, 28, 16, 19, 65,
66, 67, 68, &3, T, 71, T2, Ti.

Your Chajrman, Mr. |, H Weaver, aent this data to me for distribution to
the {ommittes., He commented on the paber: "The main issue | would have with Dr.
barwood's conclusion would have to do with whather or not the free fibers or
fibrils relassed from feiction material decomposition ars trujy hazardous in any
way, and ! aluo believe ha tends to underastimate the problems in non-asbesios
containing braking sysiems. "

Your Chairman beliaves that a mesting of the Commitiee should be callied, i'm
asking for a reply sn the attached form, for which waeks not 4o gall 2 meating,
From f.‘i;ia P will toy o arrive at a meeting date (perbaps late Jiy or Jaie
hpgrst),

W0/ Lme £, W Drisltane
’ Executiva Secretary
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TO: Friction ¥aterials Standards institule, lnc,
E~-210 Routie #
Paramis, No J  D7652

Gani)emen: .

Concarning & proposed mesting of the Asbestos Study Commitiee, PLEAST DO NOT
Sedepig E 1T FOR THE FOLLOWING WEEKS:

Joly 24-28

August T
hugust 14=18
hugust 21-235
fugugt 2831

Additional Commentst

Company
Iate




June 1, 1972

¥p, b, W. Trisiane, Executive Secrelary
Teiction Materials Standards Iostitute, Ine
perpen Mzll Office Center, E.210

Route #4

Saramus, K.J. 07652

Tesr Ed:

The aitached material concerning automobtive emissions of asbestos fiwre
wai recaived from Illinois Institute of Teclmology Hesearch Institute
yagrerday and probably will be of interest to oiner mesmbers of Lne el
ispestos Study Commities . 1 suggest that you circulate it to them,

hig material was forwarded by Ur. Colia F. Barwond of IITR] as 2
suppiesent to infrmation presented &t A SEMINAT On agpeElos theyr
soncucied April & through 7. Very little attention was devoieq to

automptive emission sources during ine seminss.

e wain issce I would have with Dr. Harwood's conclusion wouid have
to do with wnether ar not the free fitres or fibrils released Iron
friction material decompesition are truly hazargeus in any way, and i
siss nelieve he tends te undersstimate the probiems inveliwed in nonw
aspesin: conbfaining brakine systems.

sines it appears unnecessary and probably impossidle to schedule an
Asbestos Study Committee mesting in June and I will be sway the first
tws wesre im July, I think it might e prudent to tentatively schedule
grppeting date i July, preferehly-durdng the last seek. 3y that.tome
3 expect there will be a numper of subjects wortbwhile reviewing, I
vou zgree, kindly canvass the other wembers and pick a date. As far
as 1 know, I will be available srtime during the week of July 24, 1
am also open the week after that in the event this suits the shhets
hetter,

Best regurds,

<3
T. E. Wegver
.
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attachments such that the dust created is arrested at the sourcs
and collected in filter bags. Commercial devices are svailatle
hut normally firms with a sincere interest in pollution contrsl,

design and fahricate their own devices. Two examples of such ~

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

on the high velocity, low volume principle and can be readily
sdapted to industrial vacuum cleaner systems,

Wnen srrest-at-the«souree systems are not possible, tech.
nigues similar to those employed by the ssbestos spraying
industyy may be utilized. ZRules whach relate more specifigally
to fabrication of sshestos products may pe found in sush publie-

cations s4:

i.. "Recommended Practices for Fahwiaaéing. Handling
and Construction Industries,* Health and Safecy
Council-Ashestos Cement Products Assceiastion.

2. “Recommended Health Safety Practices for Handling
and Applying Thermz}l Insulation Products Containing
Aspestos, " National Insulation Manufacturers .

Assogiaticn (NIMAL.

3. The Ashestos Research Couneil - Contrsl and Safety
Guides {London, England).

4. "Recommendations for Hendlino Asbestos, » Engineering
Iquipment Qsers Association (EZBUA}, E.E.U.A. Hand.
hook No, 33,

3.2.3 ¥Priction Matesial applications

Typieal friction materials coentsin 30 to 50% ashestos and
way be np 4o 0K, and the industry thet wanufartures thess ma.
terials is ranked third (1%69) in the consuntption of ashestos
fivers, Crysotile is the preferred variety because it has
betteyr f:iatimnal pProperties than amphibol aspestos and does
oot exert s& much wear on the opposing surface,

The majior uses of asb&staﬁmcﬁntaining frivtion materials
include orake linings, brake disces and cluteh facings, fThese
products have been applied to 3 wide variety of industrial and
commercial produces, '

HIT RESEARCH INSTETUTE
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-Sougees of Imission - Emission of asbestos from friction
amqberials results from pormal day-to-Gay usage. AR idea of ths
sgope of this source can be gainmed from the estimstion that the
average automobile wears out 3 +o 4 sets of hrakg Yinings, ang -
1 to 7 sets of clutch facings guring its lif&tima.an& that
commercial public transport vehicles wear out many more sets,
pata concerning motor vehicle brake linings for the whole of

the United States aye given in the following:

vehicle miles during 14968 1,010.000,000,000
Mileage life of hrake linings 27,500
Brake lining sets on new wvehiples 310,718,000
Pounds of azbestos per set of

trake iinings : : 3

Tests performed on brake Linings have indicated that
undier copditions of npormal ussge, considerazble alteration of
+he aspestos ogcurs, It is reported thet most of the dust
coliseted from prake drums sppears non~fibrous and is s.milar
in appearance to thermally degraded ashestos. The suggestion
is that hioh remperatures st the Drake lining/drum contact
points actually reach degradstion levels.

Tests on prake linings, brake discs and clutches have
demonstrated that the guantity of fiker emitted is some function
vf the severity of the braking conditions {see Tahie 3) . How.
ever. even at'the level of 1%, the toral smissions must be
eonsiderable when the total tonnage in use is consigdered,
Further, the emissicns are Likely to ocour at places ¢t high
density ropulation and restgiﬁtad ventijation. ‘That is, in
busy main styreets of towns surrounded by large baildingﬂ;

The effect of different nNraking conditions and @ifferent
types of friction materials on asbestos emissions is the subject
of a study being speonscored by the Environmental Protection Agency,
Other studies are bteing conducted in California and some wﬁxk
on roadsides has been done at Mt. Sinai, New York. The EPA
study will establish the extent and nature of the ashestos

LT RESEARCH :ﬂsr}Turs
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rapie 3

EMISSIONS FROM HRAKL LININGS

brake {(Light}

Weipht cstimared from fiber volume,

18

26

ASPESTOL ,
{rest Results by Electron Micrographl - .
B Test No. of Condivions Prosence of L Free
product Rrand Hetrhod Samplen of fprr-¥  Frop Fibers Fibery
"1, puromobile A Friction # A00- 060 Few <l
~ drum brakes
F " B Frintion ] 250- 800 MNans 4]
3, " ¢ Friction 5 aph. 7H0 Fow <l
L, i & Frictlion } 7O0- 500 HumarTous weil
54 " B Friction 5 306800 Fev <l
French
4, * N Friction 3 300~ 700 Feu <t
1. " ¥ Friction - 5 200+800 Tou <1
Garman
. * [ Friction ry 160 500 Few <l
9, * & Priction 1 £00. 100 Kumetsay Wil
14, h H Friction 2 100600 Firw <l
11,  Autmmobile J Dynanometer i normal Hone R+
#iutch driving
12,  Auromobile K Dynsmometer 1 normal Few <5
digk brake driving
13,  Bux dyum 9 Dynamometer i ciry None D
brake driving
W, M Priction i 450550 Kons 1)
15, Truck dyom F Friction 200« 800 Firwt

<]




emitted from hrake drums, dise mrakes and ciutehes of vehicles

cperating undey resl copditions. Hopefully the situation will

e more clearly understood at the end of those studies.

pmigeion Contral Technitues

Bmission at Overhaul - To aveid blowing the scoumilated
aust into the atmogphere at the time of overhsul devicas have
bear sugoested for extrasction of the dust f{rom brake and/or
clutch housings by suction. Of the devices tried. & simple
hand-held vacuum cleaner has proven to be the most flexible
unit. Changes to the original design have been limited t© the
addition of & disposable psper bag inserted in the original
sloth Tag. The paper hay may be easily sealed. before removal

to provent emission.

Supkstitution - Beyend the adaptation of better cleaning
practices during hrake and c¢lutch maintenance, 2s mentioned
above, additionsl controls seem to be limited fo improve design
of Dbrake and clurgh azasemblies and/or substitution of other

materizls for aspastos.

The hioh temperature properties and exceptional tengile
strength of asbestos have resulted in very compact ahd soonomi-

cal design., These same unigue properties wnich make ashestos

appliaahle to friction materials alsc make the application of
substitute materiasls very difficult. The tensile strength and
modules of rigidicy of asshestos as compareds o several candidate
supstitute materials follows: '
Tensjile Strenath lgfin.z ) Modulus of Rigidity 1h{in.2

Asbestes 550,000 30,000,000

Yiper yarns iBg, 000 3,000,000

Stesl wool 506,000 100, 000

Mineral wool 25,600 63, 500

There is no doubt that

stihstitution of other materials for

asbestos is possible, but the design changes required to acoom-
modate the stresses and temperatures invoived would result in

ity ARESEARCH
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larger., more SXRERSIVE COmDOnents.

Brakes - The recent adoption of disc hrakes by the auto-
motive industry makes material substitution more plaugibile,
pisc brakes are capable of greater energy dissipstion than
simllar sized drum brekes because the design results in con-

sideraply lower heating rates. This is due to the fact thar st

any one time the friction psd contacts only a sectios of the
dise surisce. The lower opersting temperstures permit the usze
ef friction materisls which do not contamin asbestos. Ancther
feature of disc brake design which haes reduced the need of
asbestos materials is the lower strength requirement of the'
Eriction material.

Liutches - The substitution of other material for 'asbestos
in clutch facings of craditional design could only be done by
changes in size and design, Two shanges in clurch design whieh
heave reduced the requirement for ssbestos-contzining friction
taterials are the advent of the automatic transmission and the
redesign of manual elutch friction surface.

The clutch surface of the aﬁtama£i¢ transmiszsion is im-
mersed in an oll bath which virtually eliminates airborne
pollutents. Further, the cooling affect of the oil math
reduces the reqﬁiremant for high-temperature cspability
materials. Automstie transmission cluteh facings mey be made
from either sintered metals or fibrous cellulose materials.

Many manual clutches have redegigned friction surfsces
wihich consist of numerous small ¢i£cular PBds or disces attached
te the clutch face as opposed to the standard annular ring
friction surface. Thase #mall pads act in the same manner ag
the dise Drakes frigtion pad. Thus, lower stresses ang opey .
ating tempeératures associzted with the npew d&sign reduce the
need for ashestoswoontaining friction materials,

BT RESEARCH INSTIYUTE
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.15 1 "Emizgion Levels

In unﬂar$tand1n§ control teahn;ques and their efficiencies,
it is important not to be confused with efficiencies guoted on -
a weight basis and those based on & p&rti;le count hasis,

rirstly, considering efficiency based on & weight Dasis,
it is relatively easy to get & very hich efiiciency with parti.
sles whose size is in exeess of 5u with g variety of contrel
Gevices {zee Figure 10y, However, the efficiency does arop off
considerably with decrease of pariicie size, for example, see-
Figure 11 for lu partigles, (It should be noted that these
graphs rafer to spherigal particles - informaticon on fibrous
particles is not presently svailable,}

Now consider what these apparent high efficiencies mean
in terms of numbers of fibers. It cen be assumed that 193
aversge fibers ©f ssbestos weigh aprproximstely ) ng.

If )l ¢ of aspestes material appreoaches a filter rated at
even 5 high as %%.9%9% &ffacaeucy then the guantlity passing
throueh will e §,00001 g, or 19 ng. and since 1 ng ﬁklﬁz
fibers, then 2 total of ;gi fipers will pass through the filter
for every 1 g of mate#iai impinging upon it.

This is & situation not frequencly brought out, but is very
gignificant when exposure levels are monitored in terms of
fibers per cubic sentimeter,

Thus the quoting of efficiency in terms of mass efficieney
is a *red.herring» statement that flacters to deceive, It
bears no obviocus relation to the number of fibers being emitted.

Bowever, hssed on tests which actually measure the number
of £ibers being emitted, it would seem that both fabric £ilters
and high efficiency wet scrubbers are capable of requoing the
Fiber counts to acceptable levels. British experience is that
0.2 £/0c is routine and Johns Manville finds that ) £/cc is an

acceptable value when the reﬁults are averageﬁ over a tima
Period.,
1Y RESEARDH INSTETUTE
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The medical evidence 25 to the size of fiber resgponsikle
for adverse health effests is not positive nor is the question
of wherher £ibrils of fibers are most hazardous, Until the
medical questions are fully resclved, it would seem premature
to impose inflexihle or overly rigid regulations.

This has been the view held by the Federal ooccupavional
health 2uthorities in assessing th&ir standards, Tt would seem
that thei approach in limiting exposure to that which is pogsi-
Ble using good modern technology is seﬁsih&a. The same may be
said for their monitoring techniques. |

10.2 Hater Puliution

Recycling of waste water is possible and is practiced in
cartain segments of the industry. The question of the damage
done to streams, rivers, and lakes by indiscriminant gumping
of asbestos gontmining waste waters needs caprsful study. <One
must rememper it is 2 natyrsl matzrial which will appear in
water in any ¢as@é. On the other hand, there is evidence that
asbestos particles ingested into the stomsch may cause stomach
Cancer,

Again, until.medical evidsnee is clear, it would seem
sansible to recycle water wnenever this can be accomplished,

fIT RESEARCH {MST:TUTE
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ASBESTOS AIR POLLUTION RESULTING
PROM THE WEAR OF BRAKE LININGS

By
Colin F. Harwood, Ph.D,

ABSTRACT

Asbestos containing brake linings have been cited as &

source of ambient aiy asbestos pellution. This paper reviews

the suggestion and an estimste is presented which indicates
that the sshestos emission from brake linings is significant.
The ways in which this emission may dbe reduced or eliminsted

are Driefly reviewas.

TIT RESEARCH INSTITUTE
10 West 35th S5treet
Chicago, Illinols 6D6L6
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ASBESTOS ATIR DPOLLUTION RESULTING
FROM THE WEAR OF BRAKE LININGS

INTROPUCTION

Recent interest in asbestos and the realization of its
health hazard have raised the guestion of the extent to which
people are exposed. to asbestos On 3 non-occupational basis.
- Mesguremants have been made on urbkan background levels and it
has peen showd that small but definite concentrations ars to be
found in areas guite remote £rom any spparent sourde,

Singe virtually every motor vehicles carries several pounds
of ashestos contained in its brake linings and since these are
WOLn 2way o some degree evary time thé brakes are applied then
it ig reasonable to expect that they could present & significant
aemission souree. This is especizally ascceptable when one considers
the 100 million or so wvehicles on the nations roads,

The paper investigates the possible extent of such emissions
and prasents an estimate of the rontribution to grhan asbestos
concentrations. Possible means of reducing such emissions Ly
use of an alternat%vﬂ or sezling the system zare brieflyv reviewed,

The Extent of the Pmission

The best information available at the present timaliz
indicates that_tﬁe percentage, ¢f asbestos contained in the dust
normaliy emitted from Wirake lininms is of the order of 1%,
However, under conditions of severe breaking, this may rise to
18%,

The sverage b&akm frietion maeteria) contains of the order of
30% asbestos, thus an expianation-is negessary to account for
the Qiscrepancy batweern the measured and theorstical values.
The most likely explanation results from the known facts with re.
gard to heat generated at friction surfaces, The work of Bowden
and Tabor® has shown that when two surfaces are plsced together
the contact ares is dramatically less than the apparent area.

MT RESEARCH :NGYISUYE
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This ?ﬁﬂ&ﬂﬁ vhat very large energy transfier tokes place at thes

coptact points and extremely high temparatures are reached.
In the case of brake linings, some evidence of these
remperatures hes been generated in unpublished work by the
Ceneral Moiors ﬂampanyd. In this study, a small hb}e Wasg out
through & brake shoe and the radiation tollected From the ax-
posed shoe surface was monitored. The results suygested that
under lLight braking remperatures of the prasr of B00.900°C
wera found, while during heavy braking the temperature reached

-

1760-18G0%C,

The significance of this data to the present cassg is
that it is Xnown that asbestos decomposes above 5GG°¢5 to give
forsterite (Hg251ﬁ4}, valo {Mg35i4ﬁlﬂiaﬂ}2} and water vapor,

Acceptance of the value of 1% of zshestos emitted allows
an estimate to be made of the effect of this emission on the

guality of the auwmosphere.

Estimation of Urban Concentrations of Ashesros’
From Brakes

Y

Aszumntions
a. ‘There are approximately 100 millioen* motor vehitles.

B. Motor vehicles have an approximete average weaight
of 4 1bs of friction materisl, whaen new, of which
EQ% i% sabhestos,

c. The average motor vehicle will retuire replocement
0L the brakes after three years of use at which
e they will -have Lowt 50K of thelr weighs Ty
aprasion.

4, The dust emitted will contain 1% of asbastng fibers,

e, Of the wear dust, 80% is emitted and 20% is lodged
within the system. :

'T?ﬁdﬂhh claims there arge 109,000,000 licenced vehicles in-
ciuding 80,000,000 passenger vehicles and 19,000, 000 trucks.

EE? RESEARLR INSTLYUYL
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rajoulotion
rhe total weight of brake linings in use is

100,000,000 x 4 0 Tons.
Y. 200, 00 ong .

the guantity worn off these linings per vear follows

from the assumptions made in C.

: i 50, . 220, 000
as 200.000 x T %X Thg 3 Tons/yr.

TRis wear Sust containg 1% aﬁbastcs, nence emiscion is

200, 000 3 204040 -
g X 155 ™ z Tons/vr

Allowing for the fact .that 20% is not emitted, the total
emission is thus ' -

Eﬁﬁ?ﬂ x 1%}00 = lﬁé’?«'g 270 Tons/yr.

Effecr on the Atmosehere

Thare are no facts relating directly to asbastos o
which one may judge the effect of these emissions on urban air.,
However, there has been a congsidersble amount of stwdy done ob
the diffusion of othér materials from automobiles, particularly
lead and carbon monoxide. At 2 recent ACS Symposium in
H;nneapﬂlzsa avxdenme wWas pre5ants& which placed the leval Eor
lead emission at G,ﬂl qum in Thule, Alaskas and 2.5 ﬁgfm in
Hew Yark City, Next to busy highways a level in excess of
50 Hgfm Hay. W&ll be possible. In the light of this data the
value of 2 ;g{m for average urban air conditions, sugfested
h?-ﬂﬁé- Seams eminently rcesssuanie. -Lonsidering fhat
1.235 x 1ﬁ5 tons of lead are emitted in totzl Lrom autompbiles
then the following factor is used.

Avg, Cone, ashbestos Quantity of 3_“9fm3 GAEY g;#
in city air from ™ asbestos *1.25 iﬂﬁ c
avtomobiles - emitied ’ Fh?frnm agﬁi

Applying this figure to the present case and assuming that
200 tons are emitted in city areas, then we get that:

EIT RESEARCH INSTITUTE
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. 5 _
1.25 x 10°

e BVE. COLC i 250 x

ol
SE 3.2 x 103 ygfma
or v 3.2 x ngzm3

A similar result is obtained using the dispersion factor
for carpon monoxide. However, the values for lead are preferred
since it i5 a particulate emission rather than a gas.

e Significance of This Valus

The question of whether asbestos containing brake linings
sonstitute & significant souree of ambient azir bhackground,
zshestos levels can now be considered.

Fxrﬁtiy, it is partinent to raview the asvailable evidence
on asbestos levels in ambient air. FPerhaps the most up-to.dute
information is reported in a recent papsr hy Thompaon and
Morgan of the EPA’. Their data suggests that values ,5-15
ngﬁm3 are appropriate o urban sites, while 0.1 nngB iz to be
found in nonurbkan sites. They give a figurs of 0.01 ngfm3 for
remote sites.

The Csiifornia State Health Department in collaborstion
with the School of Public Heelth, Berkeley, California, have
" tested ambient air for asbestos. fTheir results suggest:
values of 0.06 ngfm3 in remote sites and 3 ng/m3 near a
souroe.

Nicholson snd Rohl® of the Mt. Sinai School of Medieine

'hav&:akga'beeﬁ active in “the messurement of asbestos in urban
arbient air. - The analysis of a large number of samples has
Tevealed that 33% of tha sampies contained 0.0.9 ngfma. 55%
contained 1.0-%.0 nng and 10% cantalnad 5-20 ngfm and a few
weére in excess of: this.

Ail of the workers have been at pains £o point out that
the resgivs are to be considered preliminary. 7Thus they shoeld

be regarded not as final definite figures, but rather as good,
1Y RESEARCH IMSTITUTE
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e

considered, preliminary findings. The similaritvy of the figures
reported by the various workers Goes suggest that at least an
arder of magnitude has been established.

-

-~

cmnéidar now the estimate of 3.2 nq/ha cxlevliated pre-
viously as the contribution Irom asbestos brake linings. Firstly,
1r should be stated that this figure is a congervative estimate
and allowance has been made for the many factors which could re.
duee tnis figure. Secondly, although there is ne reason to goubt
the factopr for the Siffusicn of lsad, it should be realized that
this figure is &n average value for the whole of the city air.
Conseguently. much higher concentrations are to he expected in
certain areas of high brake uszge. For example, near inter-
sections, tolllhooths, etc.

In the light of the evidence here presented, one must
conciude that asbestos emitted from brake linings may be a
major contributing factor in the overall ambient air concen.

traticn.

Further work is necessary o establish more definitely
the mezior coneributors to urban ashestos concentration levals.
It is not pessible to state with assurance how much these
low goneentrations of asbestos constitute a threat to the health
of the general public., Medical svidence and opinion is widely
divergent on this issue., However, asbestos has been rated as a
hazardous substande by the EPA and as such it sghould be treated
with due respect. Emissions should be reduced or curbed
wherever this is possible. To this end it is worth briefly
reviewing how this may be achieved.

TECHHOLOGY of ELIMINATING EMISSIONS

The emission of asbestos to the atmosphere from asbestos
containing braxes could be prevented in two ways: its use could be
Benned altogether, ox, the brakes could be sealed. In the
former case, an alternate would have to be found.

11 BESEARCH INSTIYUTE
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hlternatiﬁes tn Ashestos

-

For a replacement to be as suitable as asbestos, it would

wave to fFulfill a list of degirable features as:

s Resist high temperatures without degradatioh
or ioss of frictionpal properties.

o Combine excellent friction characteristics
without severs abrasion.

s provide great strength -~ asbestos fibers have
a greater tensile strength than stesl and yer
are more flexihle,

* Have relative econtmy.

nf the materials which have been considered, sintered meti]
with ceramics and fibarglass have been the most likely candi.
dares thus far. '

Sintered Metal - This material has been used and indeed
nas the desirable guality of being fade-fres, for this reason it
i3 still used in some racing cars. However, it has several dis-
advantages, 1t tendz to be noisy and brake soreeteh is a
problem. They suffer from what is known in the trade as "marning
sickness”, this means that the £irst srop is very severs, or,
that the cold friction is high. Wear is higher than with asbestos
and thus the brakes have to be replaced more freguently. Replacing
the brakes is mofe difficult since all brakes are honed to fit
the drum., Honing metal is more difficults than asbestos friction

materizl.

Coramic Metal (Cermets) - A sintered metal and ceramic
composition has been develeped and tried. Tts use at this |
time sgems Lo be restricted o the clutches on heavy-doty _ i
vehicles {tractors, etc.}:r in these cases it is usual to use |

buttons of the material rather than a complete annulus.

- Although to a lesser degrae, it sufférs from the same complaints
45 gsintered metal with respect to noise, wear and severe first
8top, and in addition, it is relatively expensive. However,

HET RESEARCH INSYITUTE
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itz anti~fade Characteristics have led’to éxtensivé testing.

For exzmple, the Forg Motor Company put inserts of ceramic

metal at the position of maximum brake wear on thedr 1958 - -
Thunderbird. The concept was abandoned, reportedly due to
gneven braking leading to a directional pull when braking.

Fivergiass . Attempts to use fiherglaag instaad of
asbostos have been attempted since 1938, S0 far, no design
has ﬁat the exacting standards required. As with the other
materials, the first stop is harsh. Apparently the design is
vetter for disg brakes than drums A problem is the sensitivity
of the bhrake to moisture, '

Owens-Corning are andartaking'devalcqrmantrrasearch.in
this ares. They are very guarded with regard to the status
of their work, bhut state that they are actively engaged in
developing a product. To date, no vehicles are known to employ
firerglags in their brake £riction product.

San]ed Svstems

Sea)led systems have heen seriously considered. Rormally,
cars rely en air coocling sod the movement of air round the
 brake caused by the motion of the car. However with high
performance cars, more gocling is recquired. This is achieved
in & simple manner by fabricating a superstructure which
BEDOPS up air and direces it inside the brake drum. If a
filter were added on the exiting side, this would cawse a
auhﬁtantxal reﬁuctian in emissicns.

A moce elaharata design’which has been used ig to ligquid
¢ool the brake system. This enables the braking systes to be
tompletely segled and thus oo emisrion are possible. The one
Problem zres with this design is that the oil seals must be
exttemely raliable. However, with & well designed system
Problems due to overheating could be largely eiiminated.
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CONCLUS1ONS

An estimate hay been made of the asbestos concentrations
ts be found in urban alr resulting from the use of gsbestos
containing brake materiais, The raesults indicate that brake
use may well constitute a major source of asbesteos background
itevels, The guantiry in comparison o occupational levels
is extremely low. A time weighted average occupational ex-
posure ievel of 5 £/ce would be of the mrder of 100,000 cines
grester than a background level of 3.0 ngfm . The medical
significance of these rTesults 1s not known with any certsinny.

At the preseni time, nRo alternative to ashestos contain-
ing friction-products is developed fo the stage of finasse
required by the iadustry. It is difficult to believe that
modern technology cannot overcome the problems presented by

" the use of alternates,

The use of sealed brake units is a second possibilicoy.
Again Chere do not seem o be any insurmountable technologi-
¢al problems, but no information is available as to the cost
and time factors,
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