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137 ABSTRACT

A semi-metallic frichion maternal for use m a vehicle
bruke as o ‘nction lming or pad The sema-metali.
hchion mutenal utthzes the abrasie surface produced

Liekd of weareh Ton e Tue N DG Ty N course sponge ran o provide a high coefficient of
NTTRY Triction and good wear resistance up 1o 250%F 1o com-
phment the coefficient of friction and wear resistance
TS Relerences Cited «apuable of being produced by the interaction of metal-
UNILT I STATES PATLNIS toan ceramue powders, atee! fibers, subber particies
. A et graphite above 2607
ang ves : W Dsnp LR
TURNANT D M S Spohes Toe 36 7 Claims. 2 Drawing Figures
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1
SPONGE IRON FRICTION MATERIAL

BACKGROUND OF THF IXVENTION

Friction materials consisting of graphite. metadhic. ce- '

ramic and rubber pawders held together by a thermo-
sciting resin have been uxed v hrake pads in braking
syiterms 1o pronde a umfons coeflicient of fnction
withoot excessive fade Suchk a brake hming matersal 18
fulls describedain LS Put No 2433 YUK incorporated
herein by reference

The Department of Teansportation of the LS. Gon-
ermmert has proposed that acceptable safe brahing dis
wnces he reduced 1t has been determined that of an or-
gant. fnction matenial, such av that dinclowed m LS
apphicanoe Ser Noo 30000 incorpaorated gerein by
teforence, could be moditicd 1o povide & agh cocffi-
crent of friction immediately upon engegement of the
wear pads with o mating brahe surface, the proposed
standards could be met. Frichional modifiers having
higher coefficient of frction were tried, however, un
desitable side effects such as noise, poor wear, fade.
groovng in the maiing surfuces and reduced structural
strength resulted

SUMMARY OF THE INVENTION

Wo have diseonvered 3 compaosttion for a semu-
metalhe frichon material wherain coarse sponge 1ron
particles are ptiliced us o ctuong! modifier The ahra-
v surface of the sponge iren will provade & brade Iin-
ing witk @ gk coefhicient of fict.on gpon innal ¢n-
pazemwent with o corresconding braking surface Bee
cause the spenpe ron partyhe wie unannealed an
g’ busmink (e fempenature wear s on i
tnctor pad will be reduced Tac uregelar surface of
the coafse apengs croen, winch andudes mmie pir
hoies wil corphment the aQise wltenualing compo:
netsn the sepn-metalhie Frachion matend to esentialh
el engte squenad irsocnded duri s o fnenena! engage.
M Nince the sTonge ston particies ine ¢ nominai
wreoof Between Mo KOpweh which tend 1o ruptuosg
andes fransverse aoads, stedt fibers ana propeshoned
ol anshipowath the spongs en rarticles e aded e
she sersemetathe Tnction matenian 1o provide vouctural
anty Snr the brake limng

1 therefore, an obyect of this invention to provide
a seny metatly hase materal with o friction modifict
comnnag of coarse sponge iron particles 1o inercase
cold fnctien and reduce wear when used as o brake
pad

17 s another ohiect of this invention to pranide 2
semiemotalhe base matenal for a brake pad hinving
coarse sponge iron particle- as the principle compo-
nent 1o compliment noise reducing ingredients therein
0 artenuating sounds created upon the brake pad en-
gaging 3 corresponding brake member

It is stif) a further object of this invention 10 provide
a semi-metalhc material having coarse sponge ifon par-
ticles umformiy distributed therem to provide s high
coefficient af frichon at low temperatures and sieel fi-
hers therein to provide structura! unny when the semi-
metallic matena) s used as @ brake pad

It sl a further object of this invenrtion to produce
Jaeme-mctalhe frictuon meterial conaisting of 2 minture
of metalhic and ceramic powgers, coarse sponge 1ron,
grashste. rubber particies and steel fibers nigidhy pos-
voned o resin matras for use m s bradhe pad hooang
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s high coefficient of friction upon initial engagement
with a corresponding brake member.
These and other obyects will become appazent from
reading this specification and viewing the drawmgs

BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1 i a perspective view of a friction pad for use
in a brakc asscmbly.

FIG 2 is un enlarged view taken along hine 22 of
FIG 1 illustrating the sclationship of the compositional
ingredients in the {riction pad.

DETAILED DESCRIPTION OF THE PREFERRED
COMPOSITION

Throughout this specification the terms mctllic
powder und ceramic powder are used to denote a mate-
rial having a nominal size which will pass through a No
& mesh screen and consist of at least K2 percent of o
base material with the balance being mainly oxides of
the base matenial. Simidariy the term “spenge wron™ de-
notes ¢ matenal having a nominal size. 8S percent of
which wil! pass through a No 20 mesk screen. yet wall
be retamned on an 8O mesh screen, and consst of at
least 90 percent metallic sron

The brake pad 12 for a shoe 14 shown s FIG |
construcied of a semi-metallic material whose principal
ingredients are sponge 1ron, graphite and modifiess
heid together by a thermosetting phenolic resin whick:
s then cured under heat and pressure to form &
bicnda! nrid mase 16, ac llustrated in FIG 2. Whaic
dise brake pads are rot illuvtrated. 1o resaltsoindieane
the same ad~antapes car b found when this material
n s ed on dise brodes

The spange iron particles 38 are wrregular in shape
wi'i g surfuce having pin hole vonds therein The
spoage aron s« produced by a method known as the
Sicunn pracess Ir thik process, powdesed magnetine
rron ore. carbon coke and kme are charged e layers
into covered ciudtbles These mredents are heatod sn
Lilov enni reduction s complete After coobing. the
ian produced which v removed will hine o phisicl
appeatiacice of o tound porous cake abous 10 inches 1
diameter and 2-2%2 inches thick The reduced sponge
cakesare then crushed and disimtegrated into parucles
Hoeganases Sponge lron Carporstion, Rierton, N.J
produces sponge ron particler that are unannealed.
devagnated M 20,80 having a nominal size which can
van from 20 mesh to “1 mesh have proven sausfaciory
for brakc pads These sponge iron particles have an
abrasive surface sufficient to provide a high coeflicient
of friction upon initial engagement of the pad 12 with
a corresponding braking surface, yet are large enough
to resist abrasive wear at low operating temperatutes,
thereby reducing low temperature wear.

A typica) composition for the semi-metallic brak
pad 12 is as follows '

\olume  Volume
Percem Pescer:
Metathe powden (copper Tren & /2 ; Uir %
Spange lron Porticles X 100 &
Ceranic Pumders rullmanre muflie = MU
magreuur cvule Sgnun aut
SUMMUM e et sy o Jemoy
SEd gen eare
Steet Finee 2
Rubbee poav .
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-Continued

Volume  Volume
Percent  Percent

ié 1310 4!

Phenniic fesn tander

The ingredients are mixed together and formed into
a desired shape Then the mixture is placed in an oven
where the resin 15 cuted to hold the other ingredients
in a fixed position with respect to each other. After cur-
ing the resin the material 1 shaped 1nto a finished prod-
uct such as the brake pad 12. The relationship of the
vanous ingredients are illustrated in FIG 2 as follows.
sporgc ron particles 18, graphue particles 20, rubber
particles 22, ceramic powders 24, stee! fibers 26, iron
powder 28 and resin 30.

Brake pads manufactured according to a formula as
represented above were compared with brake pads of
a comentional semi-metallic friction composition
wherein the metathe powder constituted about 20% by
volume of the total mixture with the following results

4

metallics (compared 10 organics) when operating at
temperatures below 325°F. Average driving seldom re-
sults in temperatures above 325°F and is generally con-
sidered to generate brake temperatures of around
s 250°F. Thus, the wear rate of any potentially commer-
cial friction material must be equivalent to organic ma-
terials at these lower operating temperatures The use
of coarse sponge iron particles has shown a significant
reduction in both the 250°F and 325°F wear levels,
10 thereby improving the chances for commercial accep-

tance
As previously discussed, the proposed Depastment of
TFransportation reduction in acceptable safe brake
stopping distances requires that the brake systems re-
15 main balanced throughout the test. This requires a fric-
tion material which will exhibit the same friction levels
throughout the test. While conventional semi-metaliic
materials exhibit better friction stabiliy than most or-
ganics throughout the test, one problem was found with
20 conventional semi-metallic materials. that was low ini-
tial {pre-burnished) friction As a resuli, conventional
semi-mctall:ic materials were unable 10 meet the pre-

Mot o’ € oeMicient of Fnconen Weeas v > 10 Ve jor W Stups

T80t kL, 478 &7t AU 2% atst 507
St o Soan Micsadlig ¢R2 [URY) (UR (LI < [ < 10
Nens Mol Sporge Jron A v e [N na 1 3 < 13

The impertance of providing anonitislhy high coeffi.
cren' for the brake pads can readily be reahzed from
the 1oiivwing formula through which the effective brak-
g Jdistance on g level roadway may be approximated

d =170
whery
¢ = hralang distance in feet
1 = imta! speed. miles per hour
;= coefficient of friction between friction members
such as bruke pad and drum
Assuming that the coeflicient of friction will remam
substant:ally uniform the period of time required to
bring 4 vehicle 1o a stop will be proportionalls reduced

Av an example. assume identical vehicles wherein
onc has brake pads constructed of a standard semi-
metallic matenial and the ather of a semi-metallic mate-
niai with sponge 1iron particles and both are traveling at
60 miies per hour. the effective braking distance will be
as follows

d=60"%(30 x 0.32) = 3600/9.6 = 375’
disponge iron = 6073/(30 %0.38) = 3600/ 1.4 = 306’

Thus the vehicle with the brake pads having a semi-
metallic material with sponge iron parucles therein ex-
hibrts a shorter effective braking distance which will
conform to the proposed stopping distance of the De-
partmem of Transpontation

The wear resistance of conventional semi-metallics
are equivalent to organic materials between 350° and
450°F and are superior 10 organics at temperatures
above 450°F However, one of the major obstacies to
the accpetance of semi-metallics as a friction matenal
has been the poorer wear resistance of the semu-

burmshed stopping distances proposed by the Depart-
ment of Transportation The use of coarse sponge tron
1¢ paricles in semi-metallics have demonstrated signifi-
" cant improvement in imitizl (pre-burmished s fncuon.
which wil! be required if semi-metallic materials are to
be considered for commercial usage

Further. upon investigating the semi-metalhic mate.

40 ral ot was determuned that the sponge iror. will compl-
ment the rubber particles therein to attenuate noise or
squeal caused upon engagement of the brake pad with
a corresponding member.

It is assumed that the voids in the sponge iron part-

45 cles act as acoustical absorbers by breaking up the path
through which sounds may travel.

The over-all transverse structural unity of the brake
pads may be varied by the amount of stee! fiber 26 used
in the mixture. However, due to the dispanty in price

S0 between steel fiber and sponge iron (about 6 umes), for
mass production a volumetric change in steel fiber con-.
tent will usually be adjusted by a proportional change
in the quanuty of sponge iron particles.

Thus, we have developed a semi-metallic composi-

35 tion wherein the structural charactenstics are en-
hanced by the use of sponge iron particles when used
as a friction pad in a braking system.

We clam:

1. A semi-metallic base material for use in 2 vehicle
brake as a friction lining. said material consisting of a
mixture of.

metallic powder selected from a group consisting of

iron, copper, zinc and mixtures thereof {rom 0 to

6% 30 percent of the 10ta} mixture;

sponge iron partcies from 10 to 40 percent by vol-

ume of the total mixture, said particles having a
norminal size which can vary from 20 to 80 mesh,



