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cup springs in plexidried reérder to achieve a better heat distribution on the counter face
{disc)} so as to prevent heat concentration spots that can result into
breakages of the counter face itself. The high temperatures of even more
than 600°C generated during braking in severe conditions can result into
20 deformations of the bearing platen with subsequent uneven pressure on
the individual friction elements: this entails local overheating, hfgher wear
of the discs and of the elements, as well as, in more severe conditions,
the formation of so-called fire bands.

Aiming at overcoming these drawbacks, it has been proposed

25 to mount the friction elements upon a flexible plate attached, in tumn, along
¢ a perimetral line, to a bearing platen, by means of rivets with spacer
. supports (EP-B-0106782). Also this flexible plate, however, in operation at
high temperatures, was amenable to be deformed, with resulting uneven
pressure on the individual elements. The bearing platen, on the contrary,
30. is protected from the high temperature influences as a result of a better

aeration.

{t has been proposed, therefore, to interpose, between the
individual elements and the base platen, cup springs in prestressed
condition and to guide the movements of the elements by means of an

35 apertured plate attached; in tumn, to the base platen by means of rivets
and suitably spaced therefrom. While braking, the individual friction
elements are free to slide in a perpendicular direction with respect to the
support, thereby assuring much more uniform contact pressures (DE.GM-
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can be housed i neéemeutalumrthalhnake discecanthenathieyed.of sai d sintered
friction elements W t houlcSHRRHY tS thiBRvertion? tRisSSrobfiin MasChd&t 'sBileld by
mounting the individual friction elements combined into small groups
20 upon steel plates, resiliently deformable also at high temperature. Such
elements are attached to the freely movable ends of said plates which, in
tum, are attached at some distance upon a base bearing platen.
The individual sintered friction elements can be provided, in
tumn, with a metal support, for instance a metal base plate, and/or they
25 can be housed in a metal container. The attachment of said sintered
friction elements without supports upon the plates can be effected by
riveting, sintering, welding or brazing. The attachment points of said
plates upon the base platen are located between the friction elements, in
. order that these elements are placed at the freely movable ends of the
30 same. Furthermore, it is possible to interpose between the plate ends and
the base platen layers of heat stable insulation material, such as a
tridimensional fibrous structure, bound with an orgénic-bihder, adapted to
damp and even to absorb excessive vibrations. Should it be necessary, if
the concerned individual friction element are provided with a base plate,
35 then they can be affixed to the steel plate by means of rivets, possibly
with interposition of an insulating and damping, heat stable layer, as
above explained.
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i nproved. edges or from the centre of the plates along a direction toward the
attachment points. By this means the flexibility of the plate itself is
improved.

20 When friction elements of polygonal cross-section are used, it
is convenient that such elements be mounted upon the steel plate, at
least as far as their front or attack zone is concemed, in such a way that,
in operation condition, each of them has a side that is orthogonal to the
rotation direction of the disc, that is to its radial direction: this

25 arrangement, in fact, has been found to be very useful, when the vehicle

L is braked in wet conditions, to break down the water film which forms on
the disc.

The plates are mainly made of stainless steel, with addition of a

particular thermal hardening and tempering freatment at temperatures

30 higher than the temperatures reached during the worst condition
operation: this treatment is used in order to prevent annealing |
phenomena resulting into a loss of resiliency: '

Further particulars and advantages of this invention Wlﬂ be
evident from the following description with reference to enclosed drawings

35 wherein the preferred embodiments are shown by way of illustration and
not by way of fimitation.

In the drawings:



.20, " - Wen friction elenents of polygonal cross-sectio are
‘used, it i s convenient that such el enents be ol t i Teel
-pl at'e,- at | east as far as their front or attack “ ed,
i.n such a way that, in operation condition, each si de

that is orthogonal to the rotation dire&tion of the disc, that is to
its radial direction: this 25 arrangenent, I'n fact, has been found to be
very useful, when the vEiguréd shows thé somtask sdrface wet paxhdharacterizedobyr eak

down the water {4 | ; . g . The
pl ates are mai nfdyé t%“aﬁggt%;k %ﬁ%@smg t sétgﬁr é@mﬁtzcgiogf%? Tle%tr? "of a

particul ar thernal har dEIGURg 2:8h@wseafrent vigw efdhe padof figwrerser at ures 30
hi gher than the tenperaFigipe 3 &MARIadBhlNehdraeteiPb8 by Miétal idkites each
oper ati on: I5thi s, treat ﬁnt S E%Sﬁglf?&n %Fger to prevent "anneal i ng
phenonena Pesul PPAGNG Hirgesints PR §1eMes, . : Furt her
pﬁrt;CH ars ang advant afiguref4 sHows f bné&ﬁttl'twennamli bo@blg clampingeh‘ieﬁﬁs'&_) thxfr']r om

t he follow ng ot [ renc 0.encl 0s Ir awi ngs erein
the preferred eﬁﬁ’gjﬁ*ﬁbﬁﬁg"ﬁétépgﬂgfﬁogﬁeﬁéﬁemgﬂmgg?%ion and not
by way of limitation. Figure 5 shows a metal platedbeavingyssix sintered friction

4

elemeriisdure 1 shows the contact surface of a pad
characterized by " netal plates each bearing two sintered friction
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spacers being also made of steel and possibly manufactured integrally
with the rivets. The connection between the metal plates 2 and the base
bearing platen 3 lies on the symmetry axis of the plates between two

20 friction elements, so as to divide the relevant plate into two brackets. The
arrangement of the plates 2 upon the base platen 3 has been designed in
this way in order to optimise the friction coefficient performance in wet
conditions and in order to achieve a wear of the friction elements as much
uniform as possibie, even with different peripheral slipping velocities.

25 As it can be observed in the front view of the pad of Figure 2,
the pad is provided with a dovetail portion 4 which enables the pad to be
mounted in the gasket holder; such dovetail portion 4 is attached to the
base platen 3 by riveting or welding. It has been found by means of
working tests camried out according to OREB 126,3 type V.LC.

30 specifications that this pad undergoes a uniform wear of the friction
elements and no fire band and consequent "hot spots" have been
observed therein. The maximum temperatures detected on the disc face
by means of six thermo-couples, even on braking from a speed of 320
km/hour, were never higher than 400°C, which temperatures are much

35 lower than the temperature detected on comparable pads according to
European Patent EP-B-0 106 782.
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As alternative solution with respect to riveting, the above
20 described steel plates 2 can be removably attached to the base piaten 3,
as shown by cross-section A-A of Figure 4. A suitable apertured
attachment spacer 7 within which a circular groove is cut is riveted to the
base bearing piaten 3. Three attachment pins 6 aiso provided with circular
grooves are attached to the metal plate 2. At the assembli’ng stage, a
25 resilient heat stable washer 8 is inserted into the circular groove of the

attachment pins 6 and each attachment pin 6 is force fit inserted into the -
related spacer 7 up to the point at which the resilient washer 8 snaps into
the groove of the spacer 7. Since such a connection is not required to
withstand traction forces, but only compression forces and shear forces,
30 this easily detachable type connection to attach a steel plate 2 to a
' bearing piate 3 has been found to be particularly convenient and permits

an easy replacement of the related friction elements. _

Since the number of friction elements to be mounted on a piate

is not necessarily three, an embodiment wherein six friction elements 1
35 are mounted on each plate 2 is shown in Figure 5: fo this effect, the
concemed plate has a hexalobated shape. The cylindrical or polygonal
friction elements 1 are mounted at the apexes or in the [obes of plate 2.
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attachnent pPns ecanetheBach attachment pin 6 is force fit inserted into the
rel ated spacer 7 up to the point at which the resilient washer 8 snaps into
the groove of the spacer 7. Since such a connection is not required to

wi t hstand traction forces, but only conpression forces and shear forces, 30
thi.s easily detachable type connection to attach a steel plate 2 to a
bearing plate 3 has been found to be particularly convenient and permts

an easy replacenent of the related friction el enents. .

Since the nunber of friction elenments to be nounted on a plate is
not necessarily three, an enbodi ment wherein six friction elements 1 35

are mounted on each plate 2 is shown in Figure 5: to this effect, the
concerned pl ate has a hexal obated shape. The cylindrical or polygonal
friction elenments 1 are nounted at the apexes or in the | obes of plate 2.
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plate 2 i s divided-iAtRadifer lS’I'SfCPéE!@Sl reepEsaenal metal\base: bearing

FleSReC;dt 19o(r)n§| gc zt-:)treg @)Qldmo rwhlgt r:netal ﬁ{aatt%s (Z)agree %téached to@uppdit individual

Lon b hOrae L ST i eiaments, P Ehiigctizea it Hatiehid dudiyidugPhidieh (2

fsi nt te_r ed fricti orelednentmﬁs) a(ré)momitedadwmedaatb smatl lgpdupssaiot tlhlaobndsjuhkatd
riction

the ends of said 'ﬁé&lire&%?énst(eg(g? a%%@n%z%ggt%t t%&é@g%@ %95%3?%?”%[ i on

caused as a conseguencriohbig dempegatuteam saidroetah ptatesi(2) aretattachedt es

(2) are attached g aced af apa?f’?r‘bﬁfi oﬁaaéﬁotﬁéloﬂi 95!?1558%@? pidtén S(E) ‘Bybﬁtééttﬁ‘??f

platen (3) mea S

said fricti @Q"‘I)P'%ﬁ és 6) '“ suehtﬁjW?!dhﬁbéﬂdtfﬁét@arﬁﬁméﬁérﬂ)gﬁf&nd

freely novabl e eﬁdéum‘ed s@pch RS ahntilevering aPdafrésly (Movable ends of said metal 2
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two or three fri ®¢ enents (1) are attached to said netal plates (2)
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5. A pad for di sd"¢d H@é@'r%‘ﬂﬁgﬂto claim4, characterized in t hat

said netal plates (2) areq ppyd m:%%t@%eéédﬂr@iﬁg(@ cidifh 30emabtietized in
that an insulating or damping, very heat stable layer is interposed

20 between said metal plates (2) and said base bearing platen (3).

§. A pad for disc brakes according to claim 4, characterized in
that said metal plates (2) are provided with apertures (8, 10) departing
from the centre andfor from the sides ‘and extending toward said
attachment pins {5, 6) and, upon subdivision, are mounted in such a

25 manner as to form cantilever brackets, movable with respect to one
another.

6. A pad for disc brakes according to claim 1, characterized in
that an insulating and damping layer is interposed between said friction
elements (1) and the related metal plate (2). '

30 7. A pad for disc brakes according to claim 6, characterized in
that said insulating and damping layer comprises a tridimensional fibrous
structure bound by means of an organic binder. _

8. A pad for disc brakes according to claim 1, characterized in

_ that said metal plates (2) are removably mounted upon said base bearing

35 platen (3).

ﬁe laced i nt er medi at e H-ne__bet ween

S. A pad for disc brakes according to claim 8, characterized in
‘that, for attachment of said plates (2), a suitable apertured spacer (7) is
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fromthe centre and/ or fiﬁﬂ‘cehﬂassjeg,q@ nd extending toward said " ——-——
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characterized in that an insulating and nping layer is interposed
between said friction ~elenents (1) and tfe related netal plate (2).
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attachment of saisdipjuxtaposed)circaiarig se apertured spacer (7) is

riveted to said base platen (3) and a circular groove is provided therein,
attachnment pins (6) are riveted to said plate (2) and a circular groove is
al so provided in its external surface, so that, during the nounting stage,
said attachnent pins (6) are force fit inserted into said spacers (7) upon
5 interposition of a resilient heat stable washer into the recess forned
by sai d juxtaposed circul ar grooves.



