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1371 ABSTRACT

A semi-metallic frichon matersal for use in a vehicle
hrike as a ‘nction hmng or pad The semi-metallic
inchion matenial utihzes the abrasive surface produced
n caarse sponge 1ron to provide @ high coefficient of
Trction and good wear resistance up 1o 250% to com.
phment the coefficient of fricion and wear resistance
«apable of being produced by the interaction of metal-
ioan ceramic powders. atee! fibers, rubber particics
nd praphite above 2507%

7 Claims. 2 Drawing Figures
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SPONGE IRON FRICTION MATERIAL

BACKGROUND OF THE INVENTION

Fri tion materials consisting of graphite. metalhic. ce- ‘

ramic and rubber powders held together by a thermoe-
sciting resin have been used as brahe pads in braking
swstems to provide a umforny coefficient of friction
without excessive fade Such a brake hining matersal is
fullv describedin LS Pat No 3,434 998 incorporated
herein by reference

The Department of Trunsportation of the LS. Gos-
ermmert has proposed that acceptable safe brahing dis-
winces he reduced 1t has beer determined that of an or-
gant. friction matenial. such as that disclosed n U.S
apphoanon Ser Noo 30w .01 mcorporated beremn by
reference. could be modified o provide & agh coeffi-
aient of friction immediately upon engagement of the
wear pads with o mating brake surface, the proposed
standards could be met. Frictional modifiers having
higher coefficient of friction were tried. however, un
desirable side effects such as noise, poor wear, fade.
grooving in the mating surfaces and reduced structural
strength resulted

SUMMARY OF THE INVENTION

We have diseovered a composition for a semu-
metalhc fnction material wherein coarse sponge iron
particles are utileed as o actiona! modifier: The abra-
sinve surface of the sponec iren will provide o brake hin-
ing with @ high coefficient of fniction wpon imitial en-
gagement wik oocorresnonding braking surtace Bee
cause the sponge ron partobes wie unanneaded and
it Purmish e fempereture wedart on i
fction pad will be reduced Tac nregular surface of
ponge cron winch andudes nunuie e
hoies wnl comphment the nose stignualing compo-
nentin the sern-metalhe mcton material to essentially
ehmngte squead asocnated durny o fnctond! engage.
ment Since the sponge iron particies hine o nomimai
<z of hetween 20 to RO mesh which tend o ruptun
andur transverse soads stec fibers g propostioned
soloconship wath the spongs iron rarticles are added o
P cere-metalhc friction matenias 1o provade sructural
an.ty o the brake liming

1w, therefore. an ohject of thisinvention to provide
4 ~ern metalinc hase materil with o fniction medifies
consning of coarse sponge ron particles o incrcase
cold friction and reduce wedr when used as a brake
pad

11 1s another object of this invention to provide a
semy-metaliic base material for a brakc pad having
coarse sponge iron particle~ as the principle compo-
nent to compliment noise reducing ingredients therein
n attenuating sounds created upon the brake pad en-
gaging a corresponding brake member

It is still a further object of this invention to provide
2 semi-metathe material having coarse sponge iton par-
ticles umformly distributed theren to provide a high
coefficient of friction at low temperatures and steel fi-
hers theren to provide structural umty when the semi-
metallic matenal is used as a brake pad

it s sull a further object of this mmvention to produce
aseme-mctalhe fricton meterial consisting of a minture
of metalhc and ceramic powgere. coarse sponge 1ron,
granhite, rubber particles and steel fibers ngidhy poss-
troned o rean natnny for use s brde pad hoaang
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a high coefficient of friction upon initial engag=ment
with a corresponding brake member.
These and other objects will become appazent from
reading this specification and viewing the drawings

BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1 is a perspective view of a friction pad for use
in a brakc assembly.

FIG 2 is an enlarged view taken along hne 2—2 of
FIG 1 illustrating the relationship of the compaositional
ingredients in the friction pad.

DETAILED DESCRIPTION OF THE PREFERRED
COMPOSITION

Throughout this specification the terms metallic
powder und ceramic powder are used to denote a mate-
rial having a nominal size which will pass through a No
R0 mesh screen and consist of at least 85 percent of o
base material with the balance being mainly oxides of
the base material. Simifariy the term “spenge iron™ de-
notes a matcrial having a nominal size, 8 percent of
which wil! pas< through a No 20 mesh screen. vet will
be retained on an 80 mesh screen. and cons:t of at
least 90 percent metallic 1iron

The brake pad 12 for a shoe 14 shown in FIG | i
constructed of a semi-metalhic matenial whose principal
ingredientc are sponge aron, graphite and modifie-
held together by a thermosetting phenolic resin which
18 then cured under heat and pressure to form &
bierded ngrd mase 16, a< llustrated in FIG 2, Whaie
dise brahe padsare rotillustrated. test resultcindicate
the same adsantages car he found when this material
isused on dise brahes

The sponge ron particles 38 are irregular in shape
wi't g surface having pin hole voids therein The
sponge iron i< produced by o method hnown as the
Sicurin proacess I this process, powdered magnetite
won ore. carbon cobe and kme are charged in layers
inte covered ciunibles These ingredients are heated in
koo unat reduction is complete  After coohing, the
ior produced which o removed will have a phisical
appearaice of o round porous cake abou 10 inches in
diamcter and 2-2"2 inches thick The reduced sponge
cakes are then crushed and disintegrated into partucles
Hoeganaes Sponge Iron Corporation. Runerton, NJ
produces sponge aron particles that are unannealed.
devugnated M 20,80, heving a nominal size which can
vary from 20 mesh to £0 mesh have proven satsfactory
for brake 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 temperatures,
thereby reducing low temperature wear.

A typical composition for the semi-metallic brak
pac 12 s as follows '

\olume  Volume
Percent  Percer:
Metalhe powden (copper tres & 2w i e 2
Sponge lron Parnicles M 10 1 4
Ceranic Puwders ratimante mulle - e 2018
magravunr evide Aanun satfre
Alumimem evie snd s e e oy
SR aren eure
Steet Fider (e 2
Rubbur poary .

JeoL
taranky ) v .
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-Continued metallics (compared to organics) when operating at
Vol val temperatures below 325°F. Average driving seldom re-
Percem  Percomt sults in temperatures above 325°F and is generally con-
T - _ sidered to generate brake temperatures of around
henelic tewn binder ri— 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
The ingredients are mixed together and formed nto  Of coarse sponge iron particles has shown a significant
a desired shape Then the mixture is placed in an oven ~ feduction in both the 250°F and 325°F wear levels,
where the resin is cured to hold the other ingredients 10 thereby improving the chances for commercial accep-
in a fixed position with respect to each other. After cur- tance
ing the resin the material 1s shaped into a finished prod- As previously discussed, the proposed Department of
uct such as the brake pad 12. The relationship of the ~ Transportation reduction in acceptable safe brake
vanous ingredients are illustrated in FIG 2 as follows.  stopping distances requires that the brake systems re-
sporge won particles 18, graphite particles 20. rubber 15 main balanced throughout the test. This requires a fric-
particles 22, ceramic powders 24, stee! fibers 26, iron tion material which will exhibit the same friction levels
powder 28 and resin 30, throughout the test. While conventional semi-metallic
Brake pads manufactured according to a formula as ~ materials exhibit better friction stability than most or-
represented above were compared with brake pads of ~ ganics throughout the test, one problem was found with
a comentional semi-metallic friction composition 20 conventional semi-metallic materials, that was low ini-
wherein the metalhe powder constituted about 20% by tial (pre-burnished ) friction As a result. conventional

volume of the total mixture with the following results semi-mctallic materials were unable 10 meet the pre-
Y PRI Coclficient of Frichien Wear (1n > 10 3 dor WG Stope
1% et 47e <50 290t AR aTsot £80°F
St e Some Moathie (SIS [URY [URRS [T A I < 10
Sen Motohe Spongy lron A [VIRY (VR 02 Iy 3 ¢ 1

The importance of providing an initially high coeffi- burmished stopping distances proposed by the Depart-
cren® for the brake pads can readily be realized from ment of Transportation The use of coarse sponge tron
the foiiowing formula through which the effective brak- ¢ particles in semi-metallics have demonstrated signifi-

ing dntance on u level roadway may be approximated T cant improvement in imtial (pre-burmished ) fricuon,
) which will be required if semi-metallic materials are to

d=17.30f be considered for commercial usage
wheto Further. upon investigating the semi-metallic mate-
¢ = hraking distance 1n feet 40 ral it was determuned that the sponge iror. will compl:-

I = ntia! speed. miles per hour ment the rubber particles thereir to attenuate nose or

= coefficient of friction between friction members squeal caused upon engagement of the brake pad with

such as bruke pud and drum a corresponding member.

Assuming that the coefficient of friction will remain It is assumed that the voids in the sponge iron part-
substantially uniform the period of time required to 45 cles act as acoustical absorbers by breaking up the path
bring a vehicle 1o a stop will be propartionally reduced through which sound< may travel.

The over-all transverse structural unity of the brake

Av an example. assume identical vehicles wherein pads may be varied by the amount of stee! fiber 26 used
onc has bruke pads constructed of a standard semi- in the mixture. However, due to the dispanty in price
metallic material and the other of a semi-metallic mate- 50 between stee! fiber and sponge iron (about 6 times). for
nial with sponge iron particles and both are traveling at mass production a volumetric change in stee! fiber con-
60 miies per hour. the effective braking distance will be tent will usually be adjusted by a proportional change
as follows in the quantity of sponge iron particles.

d=60"%(30 X 0.32) = 3600/9.6 = 375' Thus, we have developed a semi-metallic composi-

55 tion wherein the structural charscteristics are en-
disponge iron = 607%/(30 %0.38) = 3600/11.4 = 306’ hanced by the use of sponge iron particles when used

Thus the vehicle with the brake pads having a semi- as a friction pad in a braking system.

metallic material with sponge iron particles therein ex- We claim'

hibits a shorter effective braking distance which will 1. A semi-metallic base material for use in a vehicle
conform to the proposed stopping distance of the De- brake as a friction lining. said material consisting of &
partment of Transportation mixture of.

The wear resistance of conventional semi-metallics metallic powder selected from a group consisting of
are equivalent 1o organic materials between 350° and iron. copper, zinc and mixtures thereof from 0 to
450°F and are superior 1o organics at temperatures ¢ 30 percent of the total mixture;
above 450°F However, one of the major obstacles to sponge iron particies from 10 to 40 percent by vol-
the accpetance of semi-metallics as a friction material ume of the total mixture, said particles having a

hav been the poorer wear resistance of the semi- nominal size which can vary from 20 to 80 mesh.



