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* Simulation and Characterization

FRICTION MATERIALS FOR suteenative brakes are complex
compontes contaning theee general classes of mateotals:
chrysatile asbestos fider, the foundation and reinforcing agent;
modificrs that adjust or maintain the friction level and wear
rate of conteol the noise properties; and an organic resin
binder. Drums ot discs (which are simost universally made of
cast pearlitic gray tron) and the frictiva material foim the
rotor-statuy feictlon pait which is the ieart of the sutomutive
brake. The brake converts the kinetlc encrgy of the moving
vehicle into heat, absorbs the heat, and eventually dissipates it
to the atmosphere. As a tewilt af the energy convensfon at the
stajor-sntor Interface, the compositions and microstructures
of the brake tining and rotor sutfaces are altered.

At low service temperatures, the phenolic (csin and organk
{riction modifiers (n the fikction material undergo ploughing
and mechanical damage befoce they t on the sucface to
compositions with dightly highet earbon/oxygen ratlos. At

A method has been develuped to simulate worn-in-service
brake friction matetials and totoes, The simulated thin linings
and worn rofors were peepaced by grinding the materials toa
predetermined level and then subjecting the prethinned fric-
tun couple 1o 3 moderste inertlal dynamometer conditioning
sequence. The friction matetlals were characterized by oplical
mikrncopy and thesnogravimetric anatysis. The rotors were
characterized by surface roughnens messurements and scanning
tlectron microscopy.

The simulated components wete shown o have the tame
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somewhat higher use temperattires, the tesin snd organie file.
tion modifiers couvert to cathun mote readily, and titls in tuin
oxidizes (o cathon dloxide. At the same tine, the asbestos
wears awsy more 1apidly hecause of the reduced binder
strength and volume at the surfsce. At still higher tempera.
tures, the ssbestos coavests from its fidrous fiem 10 an olivine
pawder with litthe o mo reinforcing value. When ticat is gen-
erated at the sltiding Intetface between stator and totor much

" fastes than it can be dissipated, the temperature rises and may
seach 2 point where the linlng or pad components decompose,
oxidire, or nweit. The sliding surlace of the lining containing
these reacted componcents ts called the frictiona! hest sffected
tayet (FUAL).

Al low service tempersatures, the surface sspetities of the
rotor are mechanically worked and the surface becomes ensen-
tlally fiee of graphite. Also, the cementite plates In the sur-
face layer are Dioken up and distiibuted as fine particles in s

mictostiuctuee and chemical compadifons as wora-in-service
compunients, The extent of thennal and mechanicaf damage
was fuund to be progartional to the duty cycles expetienced.
By the method descrided, the friction-afTected layers of the
sinwilated lriction couple were found 1o be intesmediate be-
fween thote of & tnilar couple with 40,000 mites of light wse
and those of & couple with 3300 mifes of medium-duty dure
Bility wse. These smulated components were therused in g
study of the effects of worn brake componants on braking
rystem perfurniance.,
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fareite matslx. When the surface (s subjected to very high tem-
peratures, mastensite furms st Uie rubbing surface with s sc-
companylog inctesss in sutface hatdness ({, 2).*

Consaquently, the thermal and mechanical furces which mt
84 the friction couple lntwifsce produce s complex clwarically
and physically altercd inketnttucture which cannol be scue
sately described fus an averags wutnda-setvice fiiction couple.
For the brake degradation prugram described la Rel. J, it was
necessary 10 simulate thin warn linings. The vbjective of this
paper I to describe a study where the objectives wese ta:

§. Develop s inethod 10 sunulate worn-ln-scrvice fluings snd
[MI.1R

2. Select saitable methuds 1o charsctetize the thermully and
mechamcally dunaged rubbing sutfuces of used and simulsted
wurn-ti-service linings,

3. Demonstrate that the lcvel of braking duty can be costs.
Lated with the extent of thennal and mechanical damage at l.ho
subbing surfaces.

la the brake degradation program, the brake systems of two
vehicles were studied-s custom-size vehicle equipped with disc
fronts/drum rears and an intermediste-size vehicle with drum
frants/drum rears. Simulated used linings and rotars were pre-
pared 10 match all the wheel combinations used i the pro-
gram, The data teported here weee (oc the fioat drum brakss
of the intermediate-size vehicle and the corresponding simu-
Lated worn-la-service linings and drums.

EXPERIMENTAL PROCLDURES

FRICTION MATERIALS - Fig. | is s block diagra which
thows the Interselativnships of the experimental sequences
pet{uimed for the friction materials.

Three combinativng of used linigs weze used In this po-
gram, They are dexcribed as fullows.

Cuwinbination A 40,000 Miles Light Use - Asst of tear dium
tinings fioin s 10 X 2 In drum brake was abtalned from an e
ployce driving s 1969 intertnediate-tize vshicle on flat terrain
in the etrolt arca.

Comtination B F8,700 Miles us Durabiity - A set uf 1esr
drum linings fecxn un 11 X 2.5 tn drum brake was obtained
froin 8 1974 custom-slze test vehicle st the Beudix Automo-
tive Development Center. The total mileage was 18,700 miles.
The final 3300 nufes were durability-test miles. [n this dura-

Bulity test, the duty of the atopn varied 300 mph 3t 7 (122 de-

celerattut tafe tu as fugh as 70 0 mph at 1S /32 deceleration
rate. Several saubs such 33 50-30 inph at moderate devilera-
tivn rates were abo moduded. The average lining tempetatures
were 30O F an the fronts and 250 ¥ on the tears. Tl duty
wuuld be typical ol 3 | oy Augeles subutbanite conmuting to
his downtuwn ciployment,

Cumbination ¢ Sunndated Worn-in-Service Thin Unings« A
set of drum linlagy froms & 10X 2.8 in drum brake way sunu.

*Nurmibars Its parenthicses designate Kelerenccs ol end of
paper.

r------.
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Pig 1 Expasimental procedure for comparisan of buinished linings

lated ss thin linings and then dynunometer tested. Ve lining
had a thickness of 0.035 ia at the middie of the shue befute
the dyramumneter test sequencs.

Mopused Simulation Method « The initisl consideratioa
foc the simulation of a thin tnfng combinatiun was the
dafinltion of the Minal thickneus desited [n the buenished con-
ditlon, The minkmun thivkoess recomnended by the vehicle
manulacturet 1s 0.030 ta, Consequently, the {wlluwing pro-
¢edute was proputed (o simulate thin wora linings.

A wt of OEM (uriginal equipment manufacturer) primary
and secondary linings was obtalned from the manufacturer,
Alter Bunding to Ui slioes, the linings wers ground (o ¢ pre-
determined thuhoew of 0.035 {n end 8 sadins 0.08 8 in less
than that of the siawlated wuen diuin to be used witli the
tinings.

Tha linings wese tlien instailed on 3 full-wheel inertial dyns.
maneter at Readls Autumative Conteal Systems Group,
Suath lend, Ind, The bhrahe was 1un thuough the fulluwing
cunditionueg swucine:

1. 300 Stup Rutandi: 400 mph at 10 (/a2 deceleration
opsrating st 250 F,

2. 10 Stop Fade: 60U mph at 1S (1162 deceleration with
IS sintervals,

3. 12 Stop Recuvety: 300 atphat 10 sl deceleration
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starting 2 nun after the last tade stop and at 2 min lutecvals
thesealter,

Churacterization Methinds - Lahwatory procedures for
characterizing friction mateelals were optical microscopy
and theomopravimetsic analyws  Detatls of these techniques
are paven beluw,

Optical Microscupy - Sectivns uf matersl for optical microe
copy consisted of st icast 3 1.0 X 0.5 in ares of lining fnction
sitlace removed from the center of esch lining. The material
was mounted {n bakelite or plexiglas such that the lning fikc-
tion surface layer was pespendiculsr to thie wtface to he
polishied and such that the surface to he pedished would show
miciustiucture beneath the lintug friction surfece. The sample
was then cough ground snd polished. Examination with ob-
lique reflected light at SOX using s Reichert Zetopan Micro-
scope took place prior to photographing representative
sectiona,

Thermuogravitetric Analysis (TCA) - After the remuval of
the sections for microxcopy, samples were temoved for chemi-
cal analysis by thenmogravimetry. The layers were removed by
surface scraping with 3 sharp scalpe! onto s lint-free paper.
The currect amount was iemuoved for layer | by adding the
sctapings to s weighed visl untit 12 ¢ | mg was obtained. (A
sample of 10 mg was used in the subsequent analysls.) In most
cascs, four layers were removed; in some cases, only three wers
remuved. The characteristics of tliese Iayers were then deter.
mined and o chemical composliion estinated. Fig. 2 40 8 schee
matn diaptain chowing the thickoesses atud depths of matesial
snalysed. -

Because esch majur component o group of campanents has
{ts own chatacteristic TGA thermugram, this analytical tech-
nique was sciccted to give a compasitional anslysis of the vari
ous compancnts un the filctionsl heat-affected layer and the
underlywng layers. In the TGA technique, 8 small sample (uws-
ally 10.0 mg) was placed un 3 micradalance In s controlled

stmosphete (usually flowing sir at 40 cm’lmln). The sample
was then heated st 20 C/min from 20-1000C (Fig. 3). In
some Instances, the sample was hested to 1200 C if no stable
tresidue valie was vbtained at 1000 C. The weight, tecorded ;s
8 function of temperature, gives the TGA thermogram. The
TCA instrument used in this work was 3 DuPont Mode! 950
thermogravimetric snalyzer,

ROTORS . Fig. 4 is s Mock diagram which shows the inter-
telationships of the experimental sequences performed for the
tutat malerials,

Used Rotues - Two drumes which had been used fur 40,000
milles with comblnation A used linings (previously described)
were nbtained from an empluyec vehicle diiven on flat ter-
1ain (n the Detroll sres,

Simulated Used Raturs - The simulated used drums were
priditced with the siinulated thun used linings described in the
previous section. They were praduced from standard OUM
drums.

Prupused Simulation Method - Two OEM drums were  —
grourd to s sutface roughness of 20-30 pin (AA) which
was chosen to simulate the tonghness of the used drums. The
drums were 10 prepsred since work (1) st Bendix Research
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Fig. 3 - Schematic of thermegrevimetric smalyzer
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Fig. 4 < Used dixc snd drum demulition procadure

Laboratories has shown a correlation of both wear and coefT-
clent of friction with sutface roughness. This work has slso

shawn that 2 pasticular tining combinatios tends o produce &
certain wrface roughness on the drem whes stesdy dtate con.
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ditions age seached. Thus the drums were finished a3 closs to ; ERNEEREE T

B - -3

this steady-state point as found (or used drums. . g

Thess polished drums were then run thraugh the simutation  Jlawe 1 | | N
method previcusly deacribed. ) g 1N - L“

Charecterization Method - Each of the used drums wae i i—-r:-“-
chacked for susface finish a8 four locations. Ons ample e 1 ]
was then cut out of the wear track of exch used drum. These TI 11 =
samples were then polished and siched for cross-sectional ex- 111 ‘-
amination by scanning election microscopy 1o determine the ERNEEEN A1 :1
surface structure. T

- - - - - - - - - - - - N

EXPERIMENTAL RESULTS L

FRICTION MATERIALS - The following paragraphade. &7 - Troical TGA theimogiar for (rctiomal beat-affected Ly of

sctibe the experimental results of this study as they pestain o

the lriction matenials used,
Interptetation of TGA Thetmogsams - Fig. § shows TGA .
thermograms for typical brake lining components. Fig. 6 T::". ,3%“:::::’:.‘?”.‘ sad

shows s typical thermogram (or a friction material that has not
teen used; Fig. 7 shows a typical thermogram for 2 frictional TGA Temparatuse Range

heat-alfected portion ot layer of a frictivn material after use. c r Mechsnhim

{n alinost all cases, 10.0 £ 0.1 mg of the frictivn material
layer was analyzed. The thermogram weight changes weze 25250 13430 Lows of maistuee plus ow molecal
then normalized ta 100%. Table I shows the TGA tempera- ::hw'iil.;ndyu- products (called
tuse sanges that could be related to known mechanisms of 250-578 4801170 Loss due o degradation of cashew, rub-
friction materiais. b1, and esin polymens

“In several cases, especially fur the top layer, the asbestos §75-300  1170-1473  Avhestut dehydioxylation
deliydruxylation weight loss did aut have guod definition. 200-1000  1475-1832  Cubon aridation

. 1000« 18)3¢ tmngaac residue-ne Nither weight

Thus was dus ia part to thesmal reaction of the polymers to
carbunucevus-type materisls which luse weight in the TGA
wver the tauge $00.900 C. Huwever, this was ant a serlous
prublem as the mcthod of datz presentativa to show chenicak
vampuntion trends enabled 3 good compasisua of hning degia-  Thin Uinings (Simulated) - The TGA thermogtims of four
dstion among the three sets of linings. sample layers takea from the primary lining have been plotted
For cach luung the following curves ate plotted fo¢ the vad- 1 Fig. § (o thow the progresuve changes in the curve with
vus limng layers: volatile cuntent, polymer content, inorganic  changes in duty occutring at the diffesent layes depths o¢ locs
cuntent (includes final TGA resrdue plus cartbonaceous coa- tions. The OEM material thennogram shows the best defind-
tent), pbestos deliydruxylatiun, and asbestos estimate (plutted  tiun, whale the fayer | shows 3 “washed-out™ cuive. Table 2
2y JUX asbestos dehydroxylation weight luss as 100% ashestos  suminarizes the TCA thesiungran data for the primary hinlng
lincs approximately 10% (weight) in the saine tenperature of combination C, Fig. 9 isa plot of the estimated compost-
fange). tion 13 3 function of location fur the prumary lining of the

change
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Table 2+ TCA Thermugram Dets fos Primary Liniag Combinetien C

TCA Weight Lem, %
TGA First Becond Thied Foutth OF i
Jempatature Runge,C Priopesd Michenion Senps Boepe Soope Sayw Mated
15-250 Law moleculat weight 49 11 0 [E ] [ %)
pyrelysis products
phes melsture
230-318 Polymer degradation 150 15.0 182 1.8 1o
$73-200 Asbestos dehydiarylation e 10 13 9 . 0
$00-1000 Cacbonsceous conteat 1.3 - - - -
1009+ Residue .0 %.0 1.8 ‘739 5.0
T1 T simulated worn-in-service thin linings. These data were takea
1 L1 -
- . from Table 2.
el T T (1 T Table 3 summaclzes the TGA thetmogram data for the
= dasy lining of the simulated worn-inservice thin linings !
. "‘{g,q...‘_ - L combination. Fig. 10 it 3 plot of the estimaled composition s
i - - FINT o3 8 functwn of Incstion.
- e s -1 T i Figs. 11 snd 12 are 50X photomicrographs for the primacy
b gty 88 secondary linings showing the cioss section of the {ric-
™ 1: 1 . tiona! heat.#fTected layes and its undedying structure, X
an Used Linings - For both sets of used linings, tables were pre- |
. pated fin each linlong summarizing the TGA weight losses. .
- - " - - - - - - - . N
e e m m w om o we o e w w® Cutresponding curves wete obtained fur the estimated compo-
TPyl gy

Fg. 8 - Pyogremive changs In TGA thermograms foe difTerent semplog
from smulated worn-in service friction masterial

Py, - -\
M
NS
e
.-—
“ -4
- o  ASBESTOS ESTIMATE
] ® WORGANIC CONTINT
= & POLYMER CONTENT
& M-t- g ASEESTOS DEMYDROXYLATION
5 o  VOLATILES CONTENT
E ni.
oy
L N
E——l,
19 4=
L d ey
pa—
A Ay
[ OtM ] 3 ? ]
MATLRIAL taveR o | -
URFAZE

Fig. 2. Ertimated composition as fenction of focation for smulsted
wor{n-svice primary Hning

_face. In severe thermal damage, these materials sheink in size

sitton e g functirm af Tocatton for each Ening (Figs. 9 sad 10},
These curves are presented in the following section,

Cumparisen of Nata for Used and Simulated Worn-In-Service
Thin Frictivn Materdals - A compartison of Fip. 11 and the
other phatomicragraphs for the crons sections of the primary
finings gave no concrete indication of the changes In lining
chemistry which had taken place. Fig. 11 did show 2 datkened
region below the ruhbing sufsce while the other photomkro-
graphs did not. A similar compatisan of Fig. 12 and the other
photomicrographs for the secondary linings was less revealing.
No real concusions could be drawn ftom comparisons based
on color difTetences.

A better compatison could be obtained ftom the physical
size and structure of the organic friction modifiers at the sut-

and become nunexistent at the subhing sutface, when com-
pated (o the same materials in the deep undedlying tegions.
The linings of combination A (40,000 miles light usc) showed
no such change. The arganic friction modifiess for the linings
of combinativns I} and C did show similar, slight sice reduc. h
tioas which indicated s slightly heavier duty than ihat under-

gune by uinntanation A,

For the printary llaings of combinastions A, B, and C, Figs. 13
and 14 yre pluts of the data In Table 2 plus the dats for the
ather two printaties. Thivis the most convenlent method of
compacing the state of the FIIALa nf combinathms A, 8,
end C. Fig. 13 shiows the varlations of polymst content and
volatlles content while Fig. 14 shows the inotganic conteat
and wibestor dehydroxylstion content 31 8 funcilon of thermal
Mutory (location la materal), In alf cases, the polyraer con-
tent decrenscs at the rubbing sutface while the low moleculst
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Tabis 3 TUA Tharmogrem Dats fuf Secundary Lining Combinstion C
—— JUA Wi Lon, §
TUA ] Koo ond Thirnd Fouith oM
Tampeisiuts Renge, C Prugued Sachiniom « Batspe S Setepe Serape Matosiel
25130 Low moleculas weight w a8 s ) ¥
Prieiysis products
plus swlatere .
250318 Polymes dogradatinn 163 1% e 6. 320
375-800 Ashesios Jehydinaylstion ' 13 [ X) 18 10 14
$00-100Q Carbunacrous coatent e 0.8 - - -
100U+ Rasidue 0.0 6.0 : o .3 600
- b
L o b N
-.——_—."
-} -t
§0-4= & ASBESTOR ESTIMATE
o INORGANIC CONTENT
& POLYMER CONTINT
® ASBELTOS DENYOROXYLATION
- o VOLATILESCONTINT
3 o
ET
¥ —
Lo \ Fog 18- Cruns sevtnn of dmulited worm b scivice thin prisnary bning
18 ~f=
-Que SO m——
o T PR LN 1 DTS L
TENAL  © acerniaacn & WHOCR TSNS b o e T e
MATERIAL LAYER NUMSER NP N\ hig , W ] Tory
SURFACE 33 i
Fig. 10 - Sitimated cumponition as fuaction of lucatim far shaulated
wutadi wivice wenaduty linlag

waight volatlles content Increases. [n all caws, the inarganie
cuntent of the tubbing sutface Is highcr while the ssbestus
cuntent s Jower. The extent of indicated reaction fin all of
these tendean gradual from the suslace (fayer 1) nto the
depth ut the FHAL (layer 4). In il casen, except fur the av
bestus dehydroxytation, the combinatlen ¢ Halng is bracketed
by the A sud B materlals.

Fur the wcoudary linings, the Jata fom Table 3 and (hat
o the otleze two materlals were plotted an Figs. 15 and 16,
Thesw tigures show the varistivn of vplatiles content, polynes
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Mmﬁ\-. 3 Q

Samie s Mt

g 12 - Caomn wentoom of umetatcd woun ia wrvie thin covunduy
hang
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Pig. 13 - Comparisen of FHAL chatacterhatics (polymes content and
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Pig. 14 - Comparison of FHAL charscteriatics Onorganic content snd
ssbestos dehydreaylation content) for prisary linings
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Pig. 16 - Comparivon of FIIAL chasacterfstics (Inocganic content and
atbesios dehyéraaylation content) fot secomdary Kalngs

Teble 4 - Surface Fiaish Date fot Roters
fatermediate
:\ Jatermodiste VYehicie Simulsted
oughtem Yahicle Wetn-ia-Sarvien
Sequence Used Druems Drums
Li} 1K Lr
Befors (OFLM Specifications 30-pie
Tosting @ 60-120 niw) » g
Aftey
Testing
Part § 1972 nn 1217
Past 2 1222 12-17 1217
Pt ) 028 1447 14.20
Part 4 16:33 18:27 14-20
Avetep 15-24- 1523 1249

content, Inarganic content, snd ssbestos dehydroxylstion con
tent as a function of thesmal history (location in materisl). In
ofl cascs, the palymer content decreases at the subbing turface
while the low maleculsr weight volatiles content Incresses. In
#l cases, the Invrganie content of the rubbing sutface Incresses
while the asbestos content ks Jowered. The extent of the indi-
cated reaction is more ahiupt from the surlace layer (tayer 1)
inta the depth of the FUAL (lsyer 4) then for the corresponds
ing primaties. In sl cases, the enmblination € lining {8 brack-
eted by the A arxd B mstedlals,

ROTORS - Tahle 4 shows the tesulls of the susface finlvh
resdings fof the used ratuns and for the sliulated woin-in-
service Intermediate velikle druins sfong with the OUM spevifl.
cathons. Compating the sunulsted diums with the wotn-in.
service drums, I can be scen that the simulation procedure
wsed produced 8 surface ruughness very close to that of drums
wied for 40,000 miles. This was (0 be expected if the drum
tarts ot 8 surface toughiness close to the stesdy state point
crused by the finlngs. The wom-in-service drums were run
with the same finings a3 the Intermediste vehicle, snd thus the
seadyslste potnt was the some.
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Fig. 17 - Typical gray cast-bon mictostructuse (1000X SEM reduced
75% fot teproduction)

tute of smulited worn-ia-sirvice

Fig 18-Cs lona! ml
Intsimediste vehicle Jrums (10,000X SLM teduced ¥4 for rapuaduc
ton}

Thus, to simulate the warn drum surlace finish, a roughnets
of 20-30 uin (AA) should be produced oa the intermediats ve-
hicle drums beloce the worn component simulation procedure
(200 stop butaish + 10 stop fade + 12 stop recuvery) is run on
the dynamometer in ocder to simulate used drum surface
finish.

Recent work (2) at Bendix Research Labocatorics has showa
that the mictostiuctuse of the cast from friction surface (drum
or disc) varies with usage. Therelore, cruss-scutiswial exaning.
tlons were made un wlected sauples with the scanning elec.
tron micioxupe in aider to compare simulated wua parts
with parts wuin w wivike.

Fig. 17 shuws a typicd gray cast fron microwructuse. The
micrusbiucture cnnists uf graphite sud pealite. The black
flskes arc graplute und the pearlite combiy uf divinate layers
of festite (a brun  thw gray phase) and won carbinde (Lamemiie,
Fe;C- the winte plias).

Flgs. 18 and 1Y show two cross-sectivasl photumicrographs
of the used Intenmediate vehiicle drums. The rubbing surface
of the druin was approxlinately ia the ailddle of bath plctures.
Twa phetusncing can be obscrved la these plotures. Fitt, the
graphite Nukes do nut continue all the way to the suiface of

e+

[
—hne

[SES AT

Fig. 20 - Crots-sectionsl mictovtructure of used dium ftom an intees
mediate vehicle afler 40,000 nties (SOOUX SEA teduced 6% for 200
production)

Fig. 31 - Cron snctivnd mictostrectuse of wsed diums l1om [nteemer
dlate vahute alie g 40,000 mibes (YOU0X X1 M 1l cd 84T fx apro-
duciion)

the drum. The graplute near the surface was iciived and the
vold formed filled by pearlite. Second, the peathitic steucture
was disturbed ut the surface, the cententite platelets belng
bruken up and dispersed In the ferelte mateix.

Figs. 20 and 21 shiow two crosv-sectivaal plintimnicrographs
of sunulated wina in-service intermediate vehicle drums. The
lower photugraph shuws the pinch out of il graphite flake
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nese the surlsce slinilar o the used intermediate vehucle
drums. Buth photogeaplie shiow the distushanee uf the pearl
i structure near the tubliing sutfece g exhiblied by thie used
drums.

CONCLUSIONS

FPor the brake degradation prsgram, it was nevessary (o winti
late & set of thin uwd Humgs. A method was develuped fin
producing and chatactenizing simulated thin linlngs and their
compositions st thert (rictional heat-afected layers to thase of
linings from custainet usage. The combination C linings were
compated to twa othee sets of lining: ewmbination A butngs,
which hiad undergone 40,000 miles uf light Juty (tepresenta.
tive of Nat tereain driving in northern climates); and combing.
tion B linings, which had undergone 3300 miles of durability
testing (tepresentative of hilly terrfans or southern, warmer -
matcs with much city ficeway diiving). By the TGA method,
the sutlaces of comhination € linings were found to be inter-
mediate in composition to thase of the other two combins-
tions and the method of conditioning them did indeed produce
linings similat 1o those of nosmal consumer-type driving.

The tecommended procedute for simulating worm friction
wmatetia! was as fullows:

1. Grind the linings ot pads to nominal dimension requited
for thin friction material testing.

2. Run 200 stop burnish, 10 stop fade, and 12 stop recovery
with drums and/os discs that sre ta be used in the test se-
quence.

The comparisias of totar surface finlsh and the cross-
sections micrustructure of parts used in service with simw.
lated worn parts Indicated that a valid dlmulation procedurs
has been ahso derived fof drums and rotors.

The recommended proceduta for simulating wom drums and
discs 15 as fullows:

1. Machine drum ot dlsc to nominsl dimension required if
drum ls to be oversized or the dlic s to be thim, -

Thi paper h ovbjact t0 revivion. Sintements snd opwning
sdvarced m pagers or dimmauem mb the puthun’s and e
bt roponiidaty, pet the Secicty’s, bewever, (ke poper hag
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’

2. Pulish the down weface to 20 30 uin surface finhk and
the dise suefae to 10 560 juin surface finhh.

3. Kun 200 siap by, 10 stop fade, end 12 stap ccavery
with linings that sre to be used with the drwns of discs In fut.
ther testing.
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FK-7518 Filter Pack
(Contains Four Kits)

,AB-7515 PRODUCT SPECIFICATIO

THi-avy duty, 2 H P. motor, U/L approved, 110
10 amps, 110" max suction, 11§ CFM,

€10° x 1Y, ~ 1.D. flexible plastic hose, with connector, |

crevice ool and duster brush accessories.

*Sice! platform chassis with tu;o 8" rubber wheels

and (ront caster for mobility in serviCe areas.
*Durable chrome and epoxy finish,
*Dimensions 35~ h x 20" w x 24" deep.
*Shipping Weight - 58 (bs. F.0.8. Cisveland,

)

voit ‘

Ohio :

FILTERS MUST BE CHANGED MONTHLY |

TO MAINTAIN THE REQUIRED
HIGH EFFICIENCY

Fillar Park contains four completo Rnplacement Filler

Kits, providing four months of service.

Each ncludes: Asbostos dust filtrstion ef
O.5.H.A specitied respirator and impermes
posal bag.

Shipping Weight: 7 ibs.

F.0.8. Cieveiand, Ohio
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