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CONSIDERATTON ON REGULATING THE

WAGNER COMPOSITION OF BRAKE LINING

John W, Xourik
Chief Eagineer, Brake Products _\)ok>‘

{ %
Wagner Electric Corporation ,k & P(:g
1980 SAE Congress 'q}k.{ J(L
RGN \

Detroit, Michigan l>
February 25, 1980

Wagner Electric has an interest in the application aspects of any regu-
lacaons affecting the composition of brake lining. We do not manufacture bras
liaing. We are a major producer of passenger car and :ruck‘ brakes. We are a
major manufacturer of replacement shoes and pad sets for passenger cars and
tracks. We therefore are vitally interested in any change 1n composition of
brake linimg because of the ultimare effect these changes will have ou per-
fo—mance, wear life, vahicle safeEy and compliance with existing Federal and
state regulations,

It has been the experience of Wagner Electric that the rulemaking meched
employed by various Federal Agencies is an :ffective means to develop back-
ground for potential rulemaking activity. The Advance Notice of Proposed Rulz-
making (ANPRM) provides a public announcement of a very gemeral nature. It
aliows all interested parties to contribute facts and opinions of merit in
helping that particular agency develep the course for its fucure rulemaking
ac=ion, We have seen instances where the National Righway Traffic Safety
Administration (NETSA) initiaced an Advance Notice of Proposed Rulemaking,
aod based on the public disclesures and thelr own research edther termimated
rulemaking actiom or progressed deeper into the sequence of rulemaking.

We have been reviewing the input (docket submissions) to the Eaviron-

memtal Protection Agency (EPA) and Consumer Product Safety Commission (CPSC)

® Encircled oumbers refer to the illustrations im Appendix A.
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files on the joint proposal which might result in an ulrimate ban on asbestos
[44FR60056], Our survey of these submissions thru February 11, 1980 indicates
that chere have been 37 CPSC Docket emxtries and 83 EPA bockec entries for a
total of 120 submissions, Some of these filings are duplicate entrias. Ffrom
the standpoint of activity which relates to brakes, vehicles and repair facil-
ities we have found these following entries:

_1 Brake Manufacturers
0  Lining Manufacturers
_0 Lining Associations
_3 vehicle Manufacturers
_O_Repair Facllities

The EPA file is fortunately not limited to docket submigsions by the public.
Tre lrchet number OPTS 61005 “Record of Rulemaking” has a Table of Contents
saswiag thirteen categories of actavity., Their (EPA) resourcefulnmess in search-
ing £or facts 1s to be commended. Thelr success will be highly dependent on the
-pubiLs- submissions,

We doubt that this is an adequate public response. The text of the ANPRM
!s somewhat lengthy but it 1s factual and direct to the objective, Many manu-
{actarers or interes:;; parties may ha;a elected gu not make a submissiom on
the "remise that the rulemaking action was directed only t; those who comvert
astzztos into some useable end product.

“agner Electric did not take a limited viewpoint. Dur.presentaticn will
523, some of the highlights from our December 12, 1979 submissions to these
de :5 to explain the mannet by which we provided the EPA and the CPSC with
1o; 1=ation we congider vital to their study. This 15 an opportunicy to help
pozs uf;aniza:ions understand the complex technical esvironment their study

g-zr+iches. This {s the time to provide facts and share the commercial exper-

12--: that we hava gained in a highly specialized segment of a larga industry.
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. The government groups need to decide whether to ter—inate r_l.~aki>z action on

certain products or to continue mote intensive and specific :lemaaing action.
The 3 portions of our docket entry that will be covered this momrnlag are:

(1) the state-of-the-art for non-asbestos lining,

(2) Regulatory interface,

{5, alternataves to a full ban on asbestos.

¥z ~.1l not be talking about conversioun of asbesccs. 1nzo brake lining.
We will zoncentrate on the use of the brake lining and the necessity for che
EPA & 777 to eva‘luate many_ccn.znercial agpects of the proble=ms related to the

dogcrel acilvity.

STATE-OF-THE-ART OF NON~ASBESTOS LINING

z =ost recent press (industry) releases and magazinae articles imply that
therz 37 an almost immediate capablility Lo eliminate asbestas from brake lining.,
. Suca <.z:=s are not representative of the true state-of~the-art from noun-asbestos
lininz= We base thas belief on the small number of ::ast materials that we have
haZ £rsT lining manufacturers. We'll help you look at the overall scope of the
mavk=t ané the need to evaluate the success or failure of the tests of these
matztials before concurr.{ng in the validity of the development claims. We also
musc c¢-<iTmife thelr true availability based on committed tooling by the manu-
faczus.: and use these findings to see if we can procure the material needed to
Sesvi~ 2 very exteasive markat.

.

. '+ look at the number of applications that need to be covered by

€ -aterials in the braking area auly.@ Triction resuxrements arte
exf_.- - for a variety of vehicles because of the differenc types of appli~
zsC.-- , the speeds at which they operate, the frequency of brake applications,
gar T r service and the durab:.lity. needed to have long intervals between

. 885997 ; R Q
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relining and serv;czng.'

Wagner 13 extensively iavolved in supplying original equipment brake
assemblies, aftermarket linings and replacement shoe and lining assemblies,
Our aftermarket program is one example of che complexity of 8 changeover.
We require 216 dimensionally uniqﬁe segments for drum brakes and 134
unique disc pads for our passenger car replacement prograz even though this
program already incorporates a high degree of standardization and simplifi-
cation.

¥Wa have Isurveyed our current varieties of lining compounds and the
sourc2s for these materials. In these several categories we have a total of

50 materials that we purchase from 10 different sources.

ORIG. EQUIPMENT + NUMBER OF LINING
AFTERMARKET

" APPLICATIONS COMPOUNDS SOURCES
PASSENGER CAR 20 5
TRUCK SEGMENTS 18 ]
TRUCK BLOCES 16 6
CIMULATIVE 50 10

L2235 look at the characteristics that are needed for OEM and replace-
mer:z racterials., Most of these are self-explanatory.

DESIRABLE CHARACTERISTICS
OF A SUITABLE LINING MATERTAL

STULTTIRALLY SOUND NO MORNING SICKNESS ©

13T LIUM/ROTOR LIFE ACCEPTABLE WATER RECOVERY

L% ~"LARING PHYSICAL FLEXIBILITY FOR ATTACHMENT
o TS<ENT FRICTION - HOT & COLD TO SHOES USING STANDARDIZING SEGMENTS
ACT T..RLE NOISE LEVEL LIGET WEIGHT

* Irratiec braking or "grabby" lock up on first stops.
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Now consider the variety of brake designs used om cl: and new venicles,

PASSENGER CAR & TRUCK  TRUCK, TRACTOR & TRAILER INDUSTRIAL BRAKES
HYDRAULIC BRAKE TYPZS AIR BRAKE TYPES (EXTERNAL)
NON-SERVO CAM AR
SERVO DISC HYDRAULIC
DISC ' WEDGE SPRING/SOLENOID

Znere 1s considerable technical literature available on the subject of
Ere. o goemetry and effect of friction materials on design, performance and
spe— :reasitivity. We have submitted sevéral of theQﬁ and their bibliographies
o . ¢ EPA/CPSC dockets for reference purposes.

. asidering all of the above brake types it appears likely that only the
swr+e 7er car and light truck disc brakes will have a suitable non-asbestos
tyre-won material available in the reascnably near future.

T .ere will be a long transition as development efforts continue to be
aafffged towards the availability of

{1} a substitute material that will allew vehicles to remain at or exceed

today's safety level,

+2) a suitable substitute for current asbestos based marerials at a

reasonable cost,

(3)v a long wearing lining material that also causes minimal drum wear or

little rotor wear. "

oz this time we have an insufficilent number of samples to predict a
- -:tic target date for conversiom to non-asbestos strip, segment or block
-.. = al. We expect this to be at least several years away. We look with

27 -=~2e at the press releases extolling the imminent availability of aon-

-:s lining materials without citing the limited number of applications
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REGULATORY INTERFACE

For 8 very cursory look at the Federal regulatory bodies and private
asaociations that are affected by plans for asbestos substitutes we will only
deal with 3. They are the )

(1) American Association of Motor Vehicle Administrators (AAMVA)Y,

(2) Bureau of Motor Carrier Safety (BMCS) of the Department of

Transportation (DOT),

(3) Nataional Highway Traffic Safety Administration (NHTISA) (DOT).

The registration of linihg codes designated according to prescribed
Society of Automotive Engineers' Recommended Pracrices (SAE J661) has been
fsrilatated by the wo;k of the AAMVA. A rough count of the edge codes on
722 wath the AAMVA indicates that there are 120 companies who have regis-~
teczd over 1620 different edge codes. An extensive test program will evolve
a4s linings compounded with substitutes for asbestos are developed for release
acra productlomn.

Even in this day of standardization the mmber of edge codes for vehicle
2polications has proliferated. In the interim there will be even more. There
are economic and safety factors which continme to influence the search for
irproved compounds. The competitiveness of the marketplace necessitates low
negs/prices. The need to meet very stringent and specific requirements for pew

venlcle performance requires special materials as the Federal vehicle safety
standards are revised and upgraded.

The Federal Motor Vehicle Safety Regulations issued by the Bureau of Motor
‘.=rier Safety prov%de certain performance parameters for vehicles that are ino

«T.lce. While these requirements are not overly stringeat, they do require
+-¢ zse of reasonahly satisfactory linming materixts, The regulatious have been

=utremely benefirial over a pericd of manvy years. As simple as they are, they

206000 ; PQ
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have keot many inferior materials out of the markec.

The Safety Standards issued by the NHTSA for nsw vehicles have had the most
powerful impact on the development of both passenger car and truck lining
materials, Two basic standards cover this multitude of highway vehicles:

1) FMVSS 105 for hydraulic-braked vehicles,

2) TMVSS 121 for vehicles with air brakes.
The individual performance requirements for passenger cars and those proposed
for ~eticles under 10,000-pounds GVWR have generated a whale hast of liging
materizc:s with special characteristies to provide the vehicle wanufacturers
with =n=e peasure of reserve when testing to the strict compliapce paramaters
of zre 'FTSA.

T z following provades a very simple cabulatlon of these various require=-
men=3 ~1lv by cheir title or deseription.

FMVSS 105 BRAKE TEST REQUIREMENTS

VEHICLES UNDER 10,000 LBS. GVW AND SCHOOL BUSES

FIRST (PREBURNISH) EFFECTIVENESS
SECOND EFFECTIVENESS

PA%FING BRAKE

LIGHTLY LOADED !FPECTIVEN%SS
PARTTAL FAILDRE

INOFERATIVE BRAKE POWER AND
POWER ASSIST UNITS

FIRST FADE & RECOVERY
SECOND FADE & RECOVERY
FOURTH EFFECTIVENESS

RATER RECOVERY

Becea1 P Q
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PROPOSED

FMVSS 105 BRAKE REQUIREMENTS

VEHICLES OVER 10,000 LB. GVW

(Docket No, 70-27, Natlee 19)

PARTIAL TAILURE STOPPING DISTANCE

INOPERATIVE BRAKE POWER

L2 BE B 2R BN K BE BN BE BN B BN SR BE BE N BN B A B B BK BN BN ]

FMVSS 121 TRUCK-TRACTOR AND TRAILER TES?

REQUIREMENTS

STOPS AT GVWR

PARKING BRAKE TEST AT GVWR

STOPS AT UNLOADED WEIGET

PARKING BRAKE TEST AT UNLOADED WEICHT

A E R FEEREREE RN R IR NN N IR
~ FMVSS 121

DYNAMOMETER TEST
REQUIREMENTS

BRARKE RETABRDATION
ERAKE POWER

80T STOP
RECOVERY

08682
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The Office of Standards Enforcement (OSE) of che NHISA has initiated s
comoliance evaluation program that created a couwmetecial revolution in the sssess-
ment of Quality Control acsivity by suppliers. This program enforces the work
of the Office of Crash Aveidance (OCA) which must follow the Congresgional
mandgce to issue minimum safety scandarda. Many persons not directly iavolved
12 ~ew vehicle safety standards are unawara that tha ACAIOSE interpretation of
"~ r.um" would invalidate the use of many AQL (aczeptsble qualiry level)
3"To..ng plans, e.g., MIL-5ID 105. Most sampling plans had been used through-
', t-e automotive industry i; egtablish sominal performance levels with per-
-.ri.2le deviaticus. These samplicg plan Tesults were understoed, accepted
t*. 2.reed upon when negotiated by supplier and custower iz commercial comtraces,
" %A determined, in the case of safety~related praducts, to not accapt
% *..=3 techniques zs proof of compliance to a minimum scandard unless there

c2

-
v Jmew

s--iiclent overdesign incorporated in the acceptance values to zssure 100X
zenrliznce.
The equipment manufactyrers were not at first sware of the cowpliance tonse-
trz25 when the inﬁus:ry "nominal™ design value became the WHISA “minimum"

s_ 3 = gssentially making 50% of the old product noncomplying. The Director
»* ~-g Office of Standards Enforcement, Franci{s Armstroug, presested a paper
~:....ed "The Issues of Complying with Federal Motor Vehicle Safety Standards
< “ther Bequirements” in Jamuary 1969. See Appendix 3 for excerpt. This

.. has a very clear illustraticu [ics Pig. 7] of the significance of the
-.+ the suppliers had to make im their designs to assure compliance Lf
. z1 desigs sampling plans were employed for manufacturing coutrel. The
-~ 7. paper should be a part of the technical referenca material iz any design

s:zent for vehicle equipment suppliers or vehicle manufacturers of producca

886083
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regulated by Federal Motor Vehicle Safety Standards. Mr. Armstrong cautioned
"...It is up to the manufacturer to determine the degree of overdesign, rela-
tive to the minimum requirements of the standard, mecessary to maiatain az 'in
complianee' status for his product,”

The evolution of FMVSS 121 for the air-braked vehicles went through a
10-year cyele of standard development. The first version of the Sta;dard had
very stringent performance requirements for both vehicle and dynamoumeter tests,
At cne time there was only one lining material available which could meet
these requirements. At the same time there were stromg objections to the com=-
mercial acceptability of these mew vehicles. The NRTSA had to reduce the
severity of the stopping distance requirements and the dynamometer require-
zents. A broad variety of lining materials then evolved. A coumpetitive
enviroument was restored and consumer satisfactiom is graduall} returning to

the heavy bighway vehicle industry.

ALTERNATIVES TO A FULL BAN ON ASBESTOS

As the concern for asdestos fibers in the atmosphere has been given
greater publicity, the large processors of asbestos-bearing liming material
nave taken positiv;-;teps to improve the work enviromoment.

We know that our suppliers, the lining maoufacturers, have imple-
mented aggressive housekeeping programs and maintain their effectiveness. In
the Wagner manufacturing areas we have always maintained good housekeeping
practices., We use exhaust and filtering systems in our production sreas where
we drill, grind and rivet linings to brake shoes.

The Occupational Safety and Health Administration (OSHA) bas provided a

technique and published a requirement by which we weasure the effectiveness

2f our controlled eaviromment., It permits us to collect, record and report

805804
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this information in a universally accepted method. Such regulatory practices
are bound to have made an improvement in working conditipns whether there is any
real hazard to health or not. Major manufacturers and processors are able, to
contrcl their environmments. - The cost of these controls has already been made
part of the economic considerations in manufacturing. However, more stringent
contrals would certainly need cost-to-benefits amalysis for justificatiom.

The publicity associated with controls aimed at manufacturing processes
has a.sc provided the opportunity for preveatative action in other areas
expocsd to asbestos fibers. We maintain an even cleaner dynamometer teSt area
gnd s2:-3ge area 1in our development facili:ies because we use vacuum cleaners
to ra.l22t the residue of worn linings from both dynamometer and vehicle brake
tes' s Tnis practice could be extended to all commercial repair facilities,

naZuer 1s one of several companies wh$ have already incorporated a major
ben2{il fo a repair shop envirooment by the preparation technique used for
out 4fzermarket limed shoe sets, Our passenger car sers are pregrouad with
ar a7t or contour of the lining comtrolled from the anchor pin locacinn.(:)
Tna8 +laininates the need for a garage or repair facility (where there is
typically less coatrol qf dust) to grind shoe and lining assemblies before
thev zr2 1nstalled on the vehicle,

Yre-arced lining assures better customer sétisfaction, from 8 brake
peri-rmance standpoint, becauge it fits into both new drums and oversize drums
wit? ows altera:icn., We introduce the limed shoes into the distribution net-
«~th -24y to install. This action has caused a significant reductioca in con-
ccm - t.om of ashestos fibers in more public work areas. More users need to be

wcae - e gware of this side benmefit of this superior product feature. We mark

806805
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our cartons to highi1gh: (1) that no grinding 1s recuired ans (1) the have
a product with asbestos content.

Many of the reline shops still purchase material from other sources which
has to be ground on thelr premises. If they persist in this practice there are
means available to them which will reduce the asbestos fiber content in their
snops. Exhaust collection and filtering equipment is available for small
grinders used by such shops.,

We have not tried to specifically measuras the magaitude of the change {o
§-9- practices to use precdntoured lined shoes, but we have contacted manu-
¢-s.rers of shop equipment for an indication of shop trends. We learped that
tr: ~utber of shoe grinding attachments sold at this time is significantly less
T+ zne number of lathes purchased to face rotors or turn drums. Until recent
143 they sold 10 lathes to 6 grinders. Now its about 10 lathes for each
ariedsr, '

7¢ conelude, therefore, that the programs of major manufacturers of
Alzsvmarket shoe sets which provide pre-arced or preground lining has already
signaiicantly reduced the risk of contaminatiom im these shops. If they use
2usc collection systems for what little lining dressing is necessary, and
vi..um systews to clean up the worn lining debris they are well on the way to

»z--.~g atmospheres which are essentially fiber-free.

CONCLUSION
The actions taken by the EPA, CPSC and OSHA have already brought attenmtionm
. ==« fact that care should be exercised with materials that are suspected
-= .-ing some hazard to health, It has only been a relatively short time
z- 1 t2alth risks have been publicized for asbestos. Asbestos has been a

.~ rz=:uent of brake iining for over 1/2 a century. A lot of experimentarion

%. 1...i0g place with subszitutes for asbestos. These substitutes could, in

906005 PQ
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. fact, hzve health risks which haven't been identified. 1In general, {ndustry
can deal with well identified situations and we believe tnat the action caken
by the EPA, CPSC and OSHEA will further igentzfy potential problems and will
enable them to assess the cost associated with minimizing health risk. A4As a
brake manufacturer we do not want to conduct repetitive test programs if
sutsequent candidates for tveplacement of asbestos are found to have health
t15i 5. The lining aiundustry, as a whole, has developed well in excess of the
57 srmounds we purchase and has many more sources than the 10 wve curreactly

Ly satisfying the commercial needs of the original equipment and Afcer-

-

-~aT-.t lining business.
'z emphagize that the publicity assceilated wath nev car development and
. - ~inemce given to specific and select applications of non-asbestos

--<. :2ls is not representative of the mass or bulk of friction materials

u.22 3% current new vehicle productiom or the replacement market.
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Reproduced by
VAGCNER ELEZCTRIC CORPORATION
Ttom an SAE Paper (Jan. 1949)
The Issues of Complying with
Lommancs

Federal Motor Vehicle

Safety Standards and p= == N

Other Requirements

- Fig. 7 - Rel g i
Francis Armstrong g ationship between £MV'SS and ominal devigns

National Highway Safety §c-::_. Federal Mighway Admi:nistration,
L S Department of Transportation

Excerpt

Iris abundan:': | :2- -n2 no form of statistical sampling
w the buresy. o ~ = 2w ¢leverly conceived, could be
reasonably impler 2. - : aandle & situstion where the
uress agsumed :n: ;o< ca-idilicy for validating the mans-
facturers’ cemtifica:.z=. Tuzher, the legislation is clearly
wrinten to exclude &= :7ssrcnce, no marter how remote,
chat che governmen: | - .o, in any way, to the manfac-
twress’ cerificasion.

Vithin this framescd: fmcrions the compliance activi-
ties of the turea Las 0. 90 10 spesk, is to find the "bad
guys. Tt is a well-inczn axom in quality control ciscles
that “you cannot inscez cuality into a product.® This is
pariculasly true in o zase, and accordingly, the bureau’s
compliance testing o oan is bewrer defined as an audic-cype
operation to provice 2 feanse of asmurance that mandace
nurers are, chemselvos. i igemly pwm the cype of pro-
grams thar wil) fensize
meet, as a qumimu, o
Vehicle Safery Sran cus.

Having tecor'..e' . the tequirements euq:hﬁed by

che Federal Mno ~=ﬂ
requirements, it °: 2 conelusion char we do 0og talk

in terme of an A, e .. lable quality level) relacive to
those standa2s .~ - - _-nze than 100% complisnce.

We do, hoseve:. ..ze chat induszry itself ause, as
part of the procuz:--: ~3%, think in tems of a workable
AQL. The wortas w - Nd'pmam’

- 2tise in the manudacrure of such
aom as the auromobile, B, jt
is.3l30 iust ac =i irexpecycha 23 the Federal Morog
Velucle Safec :vr . o minimum requisemnents, they
should not be ;2se =~ ..: used a3 nominal design velues.
Fig. T is a swn.m- .. zayal of duee possible ap-
proaches illusear::,, = :~iationship becween FMVSS (Federel
Mocer Vehicle Safex »oo-. aris) and the establishmem of
rominal design viur

" vuse cannot be s3s s
a high volume o~

Design value (A) has been established recognizing the ef
fect thae normal production varimce would have on the
complisnce starus of che finished product. The nominal de-
sign value, in this exanple. exceeds the requirements of
the standerd 1o che degree thar all products mamd acrured
within the acernal quality spread aceainable in actual pros- -
tion would be in compliance with the standard.

Design velue (B), while exceeding the minimum safery
performance requirements of the standard, fails o recognize,
sufficiently, the effect of nomnal production variance on the
complisnce sarua of the finished product. Accordingly, as
pare of the inevitable facts of production life, some measure
of noncomplimce must cevrainly exist.

Design value (C), on the cther hand. has been established
using the federal mandard as the mean or ceneral cendency of
the oounal stgistical diszribzion of quality ourpur under pro-
duction conditions. Under these circunitances, the incid-
ence of noacompliance would, of course, be quite high

Erom my earlier remarks establishing 100% comnliance
as the onl acceprable ro che it ig obvious thar

the ¢ ¢ depicting "nominal design value (A)° ov-
pifies conditions thar could realistically be expected to

achieve accepcable compliance performance tv industry. The
turem) is noe concemed with design for design’s sake. The

manufacturer must, of course. retain complete freedom of
design in meening che performance cequirements of che in-
dividual standards. It is up 1o che manufacrurer to dever
mine the degree of overdesign. relative to the minimum

i s of the st necessary 1o establish and
maineain an in comeliance® srarus for his product. The
degree of overdesizn necessary for sy one product, be it
vehicle or equipment, can, and probably will, vary from
manuf scturer © actures. Certainly, it will be di-
tecty related, amwag ocher things, © the manufacturers’
ahility o moniror and contral his production process.
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