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This in: ontion relales to a toique transmitting and/or
encrgy absorbing desice and s specificilly dirccted to
brakes. clutches and the like.

More particularly, the invention is directed to the
combinatior. of a sintered ferrous brake lining or facing
vscd in conjunction with u bruhe member including a
trahing surfsce formed from stect substennally free frem
ferrite.

An object of the invertion is to produce a vombination
o1 elements for use in J 10°gue tznsnniLng and-or an
energy absorbing davice wr.d particuiarly a brake wherein
the uniformity of operaticn is improved

In carrvipg out the sbove abjest it is a further ohject
of the invenion to reduse cold podal eflect noraildly pres-
ent 10 automoetive braliny svsier

Furthe: ohjects and wdvanizess of the picseni imven
tion will be spparent from e iclowang devnptien.
refeicace being hid to thy - coompanying Jrawvan oo whero
in preferred embodiments ot the prosont imvention wre
¢le.ly shown
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Recert trends in automoing ¢oarn andg mmpronad read
condions hove made rosabic higher spadd tronsd in
antemoine vehicles. These dren®s hase reguised mm-
provement in brake desipnoand Coandrudtion so el e
vehicles muay be stopred within ws. v distune: even tiom
1. heghies speeds  In o Corfe nuae ths conditien pos.
sl heavy duty brabe e e nodeniads Bave Boon dovas-
oped which are metaling wn nacae cad which st s
stand the high temperatur. sondiniens whach prevan in the
breke duning @ stop or stops from boh speeds Thess
tepe:ature conditions are suflicent o, in many instan.
c.use chatring of nonmic e tpe hininas includirg
gimic e material. Ths new braie hining muteiidl
whih is speciically a sinorcd ferrouns matenial irctudire
eruphite, is disclosed tn some detiidoin US. Patenas
2945291 and 2.945929, amory othery which are us-
signed to the assignee o1 this applicuiion. Thow metalic
friction materials have the abdility 10 provide reasonably
constant coeflicients of friction over 4 wide range of
temperatures and specificaliy are capobic of maintaining
the reasonably high cocfficicni of friction at b:2h tempera-
tures whereby the vehicle may be brought 1o a stop with-
out excessive pedal pressure and wheicin the fuiction mia-
terial remiuins unharmed dus to the rise in temperaiug

These same matenals. however, do not provide the
ultimate in cold pedal operation under nurmal cenditions.
Culd nedal may best be defined as a reduction in effective-
ness of the brakes aftcr u period of inactivity, that s,
when the nutomotive vehicie has beon standing idle for o
perivd of time, for example, the “rst stop or first foew
stop, mude require gronter pofal pressers to hring the
¢:ir 10 a stop than do subsequent apesations of the traking
system. This condition. whiie not scrious from a safety
paint of view, is nevertheless, anpoying ard has acied a-
a Jeterrent in some casce. toward the apphication of m- tal-
lic brake linings in pleasurc schicles.
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We have found that cold pedal conditions may be
greatly lessened by utilizing a specific combination of
elements in the braking system. Thus, when using &
ferrous metal brake lining such as is disclosed, for ex
ample, in Patent 2,945,291, we have found that the coid
pedal effects are greatly lessened if a brake drum surface
formed from steel substantially free from ferrite is uced
in combination therewith. Most automotivz vehicles
made toduy utilize gray cast iron brake drums. The
combination of the metallic Iining with the aforementioncd
stee! drum reduces the cold pedal eflect in the order of
25% whereby much better and morc uniform operation
is obtained from the braking sysiem.

A typical cold pedal test procedure is 2s follows: the
linings and drums zre conditioncd by making ten stops at
14 mile intervals each from 40 miles per hour at a dece!-
eration rate of 10 ft./sec.2. Tbe vebicle is then parked
for a minimum of two hours  The cold pedal is then
evaluated by making ten stops =t F2 mile in.ervals frem
40 mic¢ per hour at a decileiabin rate of o ft /nc?
wherzin the initial and finul line prestures reguued to
mainia.n the specific ducddoration s roconded dhro |
cach stop

Using brahe dinings ac disclosed in the afaremer anst
paterit with o standard cast aren drum condiome oo the
tonih siop of the scheduic seguired 270 pst tu prave
the dewred deceleration After the car v o parrd for
the 1wo hour rest penod from o furward stop, the firs
che.b step ufter the cooling off poracd reatiresd enimt «
Fre poos uie o7 320 pade v hich s betoemed to Qo

fore cd el taeness Hthocar vy 00t ™
ine off period from s reverse stop. thae o Lot S
qured an-tisl Bne pressure of I8 pea TR mo T

termid coid jeverse effectivanes-

Ii the car is parhed wil o for w0 shap bofore e
coching poriod and a contrullcd rovirse slop iy Madd
befure the first chodk sor. the Frat chock - tp regquites
initial Jire procure of 3%° pas Thiy 1 also call i the
old toverse effectineness

It wi'l be notew that the 10 prossime anoiense 16 el o
a spedific decelerstion 10 stop o the somc o ¢ffvct w000
¥ the immediate previous sicp wos ataversz sicp whithor
the 1everse stop was before ¢ mter U 2oohinn ¢ pene .

Thus the diterence botween w oo v el effeciven
2t 270 psi. and cold reserse oficos cness at VS p oY,
VIS pei. This difterence wiit to dovdted by the drnes
crdis krown as hardend ! roddd 1t occur: - porn L
draanz when oo donver baons eat of Loparhing srace or.
then s 1oguitca 1o make o fora ud ¢iop  The cuoarge i
brabetoutoug is neied regardte: - of the ourpald.

Th: :omc schaduled o were masde veing Jdrums
formed from SAE 1080 wce) vath Ll other cond.ivn
identizal. o thiv instence the warm ¢ Tectiveness dropr -
to 215 p.si. the cold forwrnrd effectiveness to 2530 pe
and the cold reverse eflectiveaess to 280 p.si. Thus, the
stez] dn narrowed the difference betwoeen the wari:
stop and the cold reverse sicp to S ps.i. over the 115
p.s.i. requircd when using a grav cast iron drum.

In addition to the improved brulc characteristics. stosi
has greatly improved tenile st-ength over the usutl grae
cast iron, as is well known.  Further, when subaenticth
free from ferrite. the steel has redused scoring tendencr.
This is a very importan: consideration since freo ferrlt
such s iy formed in SAF 1610 stee! pooducs marked
scoring tendencies and is not us ful in braking upphications

Stecl offers another benefii that is comn.crcially im
roriant, namely, due to the ircreused strenat= over prad
cast iron the drums moy be mde conside.wi iy Lehter
with decreased will thackness withent saenficmg rega J-
nees. It chould be understood that similar resvic can
Fe oblained using cast iron drume hined with the desire!
sieel surface.  Thus, when th: term drum is used hieren
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the term is sufficiently broad to include any combination
providing the braking surface is substantially free from
ferrite.

In place of SAE 1080 or 1085 steel any other steel
which has a structure substantially free from feriitc is
uscful, for example SAE #8660, #9260. Alloy steels
of this character may also be used where specific physical
characteristics are desired which may be obtained from
the alloy.

In general, sintered ferrous linings and/or facings hav-
ing a sintered ferrous base and including graphite in quan-
titics above 10% with or without well-known friction
fortifvine and/or modifving materials, may be used effec-
tively in th: combination.

Any steel drum having a metallographic structure sub-
stantially free from ferritec when used in combination with
a sintered. ferrous brake lining material will oJer im-
proved operational characteristics. particulaly in the cold
pedel range.  Such improvements are easily noticeable
by the operator of the vehicle and lessep the difference in
poJal pressures required to bring a car to @ stop under any
g on set of conditions.

1t i~ to be understood that the principles invoived are
cqunliy applicahle to dise brukes. drum trakes. clutches
enl’cr other terque transmutting and ‘or cnergy absoub-
inz devices wherein sliding or rubbing enzacomiont occuars
bt .eon the several elermicnt of the strecture,

Wh e the embodimer:s of the present inventicn as
heicin disciosed, constitute preforred forms, it is to be
underitood that other formis might ke adopted.

Wilitis Jamed s as foliows:

1. A torque transmitting and encrgy absorbing deovice,
¢ arosing o combinatien: o drivipg and ¢ driven mem-
ber whcrein one of sad menibers comprises o sirtered for-
ro.s wurface and wherein the other of said membere cun-
sist o1 u stee! surface subsiintally free from ferrite where-
by the combination of the sintered ferrous surface and the
si.id sto 21 surface effect uriform torque transmission and /
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or enerpgy absorption over a wide range of operating
temperatures.

2. A torguc transmitting device comprising a sintered
ferrous facing and a mating surface consisting of stecl
substantially free from ferrite.

3. A brakc for use in an automotive vehicle and the
like, comprising in combination; a sintered ferrous brake
lining and a braking surface coopernting with said lining.
said braking surface consisting of steel substantially free
from ferritc whereby the combination of the sintered fer-
rous linin? and the said steel braking surface effect uni-
form braking conditions over a wide range of operating
temperatu:es.

4. A brakce for use in an automotive vchicle and the
like, comprisir; in combination; a sintered ferrous brake
lining and a brakc drum for use as a rubbing surface
against said lining, said drum having a contacting surfacc
consisting of stecl substantiuly free from ferrite whereby
the combination of the sintcred ferrous lining and the said
stee) braking surface effect uniform braking conditions
over a wide rance of operating temperatures.

5. A brake for use in an automotive vckizle and tbe
like, compnising in comtiration. a sintered ferrous brale
lining and a braling surface cooperating with said lining,
suid braking surfaze comsistine of SAL 1080 stec] sub-
stantialiy frec from ferrite whereby the combination of
siid tintered brake Jining and said SAE 1080 sieel braking
surfuse effect unifo-m brzking conditions over a wide
rangze of operaiing conditions,
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