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HYDRAULIC ANTIVIBRATION DEVICE

FIELD OF THE INVENTICN

.
k.

invention elates o) hydraulic

intended to pa

interpcsed for linking

two rigid elements such as a

its engine.

amongst sucn devices, the invention

ich compr sel

~ first anc second rigld members for connecting the two
elements o be united;

- an elastomer body extending between an end secured to
said first igid member, and a base secured to said
second rigid member;

-~ a working chamber partly defined by said elastomer
body, and Iilled with liquid;

- a compe tion chamber par defined by a freely
deformaikilce, flexible wall, sald compensation chamber
belng fiiled with liquid;

— a rigid partition separating the working chamber from
the compensation chamber;

- a throtzled passage putting the two chambers in
communication with each other;

- a cover, jciuding a bottom and a lateral annular wall,
comprisi an inside surface substantially cup shaped.

ENTION

Such hydrasullc antivibration devices are disclosed, for
example, in cument UsS-A-5 833 219, These devices
necessitate assembly of a fective element, normally
in the crm  ¢f @& cover, over the flexible wall {alsc
referred
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with respect to the rigid partition, to the elastomer body

and tc the sec rigid element.

A particular object of the present inventicon is to

further improve and simplify the manufacturing and assembly

of such hydrauiilc antivibration devices.

et

To this end, according teo the invention, in a hydraulic

antivibration device of the kind in guestlion, the flexible

wall has a

ripheral area wh: is integral with the
lateral annuz  wal. ¢i the cover.

By means o UChese dispositicng, the overall number of
components 15  reduced, the assembly operation of the

is eliminated, and the overall volume

protective

available for the movement of sellows may be increased.

The anti:

irbration device of the present invention may

thus be both simpler, cheaper o manufacture, and more

efficient than conve ration devices.

In preferred possible tc use one or

more of the fallc

a rim extending

annular wall with

rim being covered by said

wall and said peripheral

pressed at least betwsen

said rim and :
- the peripheral area of the flexible wall and the

rim of the cover are Joined together by a permanent

connection;

sald permanent connecticon is chosen in the group

consisting ol over-moliding, adhiesive connection  and

mechanical 117t nnection;

sSala LwWe Cppesite maln




O — ™ Mm MM Mm /oo e e e e e e o

(13) JP 2007-127274 A 2007.5.24

plurality of holes and extending at least partly over said

two opposite n faces of the rim;

- said cover further comprilc an alr passage such

that a volume defined by said flexible wall ana said inside
Y

- the mataerial of s wall is an

elastomer;

1

- said elastomer is chosen from a group consisting

of: thermop! tics, natural rubbers, and synthetic
substances, and more specifically Vegaprene®;
- said flexible wall 1is molded directly to said
inside surface of said cover;
the mataria of sald cover  has no natural

adherence to fiexible wall;

cover i1s made out of & material chosen in the

group censisting of: synthetic compounds, and metals;
Besides, another ocbiject of tne present invention is a

method of manuviacturing a hydraulic antivibration device for

interposing beltween two rigid eleme

nents, said antivibration

device comprising:

- £

and second rigid members for connecting the
two elements to be unlted;

- an elastomer body exten about a central axis

between an end secured to salid

rigid member, and a

base secured to sald second rigid

by said elastomer

body, and

- a compeansation <l ¢ - :fined by a freely

deformable,

filled with

chamber being

from the
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passage putting the two chambers in communication with each

other;

including a bka and a lateral annular

wall, compri an inside surface substantially cup shaped,

said cover sald £flexible wall and the lateral

annular wall of said cover being

te the second rigid
member, said flexible wall having & peripheral area which is
integral with said lateral annular wall of said cover,

sald methoed co

rising at least a

p of:

3

(a) molding id  flexible wall iIn an  internal volume

&~

Ox

partially delimitated by sald interrna said cover.

e
CRidow

In =&

the flexible wall

molded on the cover 1in step (a) no adherence to said

cover outside Lhe peripheral area of sald flexible wall; and

1

“her idncludes at lezast the following steps,

sald method

after step {;

(b) assemibling the second rigl

member, the partition

and the oover together, there

delimiting an interior

volume

“ining said working mber, said compensation

3
®
0

vacuum, thereby
from the interior surface

neripheral area of the

(d} replacing sald vacuum with redetermined amount

o3}
s

bodiment Gf the

preferred &1
invention Wil he described wibh reference o the

accompanying

Jimitative.
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-~ o~
<n

the invention

following detalled description of two

given as non-iimitative examples and

with reference o the accompanying drawings, in which:

figu:

1 is a vertical sectional view through an

antivibration support accordin to  an enmbodiment of the
PP

invention,

embodiment whe

the assam

igure 2 shows a detail of figure 1,

view to figure 2, in an

flexible wall is overmolded on the rim,

figu

4 s a similar view to figure 1, showing

oled dgevice during manutacture therecf, after the

flexible wall has been molded onio the cover, but before the

ligquid is

vacuum has

In t©

elements

that are identical or

introduced in the device; and

5 shows the subsequent step after the

astaplished.

DETAILED DE LPTION

ne W

tocus figures the

references designate

r

Alsc, in the folleowing description, terms such as “up”,

AN

“down”,

are used socl

and they

of the inventlon, but such terms are not limitati

The
comprises

strength

cop”, Thottom” “base”, T“verticel”, “horizontal”,

toe make the description simpler and clearer,

refer to the normal positicnal views of the device

hydraulic antivibration device shown in figure 1,

bt

e

and a second rigid

second strength members
external Dbodies for

ar embodiment shown
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- and the =zecond rigid element 2 1s in the form of a

rigid ring formed by Zwo superpcsed annular plates 21, 22
welded together, and disposed with a plurality of attachment

points 232,

The antivioration device further inciudes an elastomer
body 3, the «lastomer body being bell shaped and extending

about a central axis ¥ between:

the base 11 of the
first rigid surength member,

- and an annular base 372 which is overmolded on an
upwardly bent annular perticn 24 of the upper plate 21 of
the second rig.d strength member.

The elsstcmer Dbody preserts sufficient compression

strength o rve able to take up “he static and dynamic forces

of the suppo

A rigid

vtition & is

the base 32 <¢f the elastomer pody 3, and to the second

strength memb

2. This rigid rtition 6 may define a

constricted pass 7, allowing fluidic communication from

ocne face of the rigid partition &6 to the other face,

i

disposed for

along the periphery of said rigid

rigid artition & may alsc 1include a
r

partition.

decoupling wvaive & for further vibrations of low

amplitude and relatively high as 1t 1s well known

in the art. In such case, the rigid partition 6 may comprise

upper and L

9, 210 for limiting

the movement of the valve 8.

A Tflexi:

positiconed sealingly

against the rigid partition £, thus defining & sealed

3

zstomer bodyv 3 and

Sl Ty e
LRt Liia

the volume between
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- and & compensation chaml
between the

The

B
cid partition and the flexible wall,

wall 4 is made from a deformable,
preferably recsilient material. It may for example be an
elastomer relniorced or not by an =appropriate fabric. The

elastomer ma

be Vegaprene®, natural

rubber, a svyn

rrmoplastic elastomer.

The

by a «ccver 5, and

integrally connected to the flexipd

wail 8. The cover may

be made for i ~ance ocut of a metallic or plastic material.

The metall

3
§
O
S

rials may for instance be steel, aluminium,

or other appropriate metaliic materials.

the cover 5 is

substantially cup-shaped, symmetric a central axis

X, comprisinyg a horizontal base 51 and a lateral annular

wall 52 extend ng upwardly from the base 51, and followed by

a substantial !y horizontal rim 53 extending outwardly from

the lateral

lar wall 52 with respect to the central axis

X.

air-passage 55 suitable
o)

for pressure

£ the device

when the vo

flexiblie wall 5 and the

cover 5 is surlfaces ¢f the base 51, the

annular wall %2 and the rim 53 are suitable to be used as

one delimi

in wnhich the flexible
wall 4 wilil

The
flexible

and the

e

cf the inte
second r:
partition

bonded to
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ition 6 by crimped tabs 25

ot

inst  the parz

is clampe

®
w

belonging to lower plate 22 of the second rigid strength

member 2, interposition of the periphery of the
flexible wall ¢ between said rim and sail articion.

be noted that, zlternatively, the periphery

of the flexinis wall 4 may be connected to the rim by any

permanent connection other than adhesion, such as over-

molding and hanical 1interconnection. For example, as

shown on fig 3, the rim 53 include a plurality of

holes 54 ext

between the twoe opposite main faces of

the rim, andg sz1d flexible wall penetrates fully inside said
plurality of holes 54 and extends at least partly over said

=

rim {in the example of figure

two opposite
3, the flexible wall 4 entirely covers the upper face of the

rim 53 ana fo

ms mushroom shaped protrusions 40 under the

lower face ¢

[

ration device described

The operaticon of the antis

above 1z as fellows: when vibratory éxial mnovements of

relatively frequency (e.g. lower than 20 Hz) and

M

amplitude f(e.g. higher than 1 mm) are

relatively n
applied between strength member 1 and the
second rigid sire the elastomer body 3 flexes,

causing the G the working chamber A

inte the compen E  through the restricted

passage Tis movement of liguid damps the wibrations

applied to strength members 1, 2, with a articular
s P

efficiency a resonance fregquency of the
restricted

When of relatively high
freguency 20 z)  and low
amplitude (e.q. 1 ) applied two
rigid st the

decoupling
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bling process of the antivibration device may

of providing a subassembly consisting of:

- the Ifirst rigld strength member 1 and the second
rigid strength member Z connectea together by the bell
shaped els

ting snugly and sealingly
in the base 32 ©

Besides, thls assembling process

&3]

lse includes a step

of:

'ing the cover 5 in a die, thus defining an

internal partially delimitated by the die and by the

-
<

internal wall ©f the cover 5,

flexible wall 4 1In this internal

volume.
Preferably, the materials of the flex:ible wall 4 and of

the coveyr 5 are

chosen so that these twe parts do not adhere

naturally to one another after molding of the flexible wall.

Such adherence only occurs on the upper surface of the rim
53 which has been coated with =2 bonding agent before
molding

In the wvariant of figure 3, bonding agent may or may

not be used, =since the slastomer of

Xxible wall flows

in the  holies 54 and creates a permna chanical

Fs
Y
=
D
i
ot
O

connection het the flexible wall 4 and the rim 53.

After mold

cf the flexible wall 4 on the inner

surface of the cover 5, the subas

{
Ui

embly comprising the cover

and the flexible wall 1s sealingly assembled to the above-

mentioned ly comprising the two strength members 1,

2, the elast

3 and the partition €, thus defining

the internal which is meant toc receive licuid as
ol r

shown in Zig:

voiume 1s not

seaied, bul Inste atmosphere through

a perforaticn 13. instance be drilled
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in the kase 11 of the first strength member 1 and in the top
31 of the elastomer body.

Then, said perforation is connected to a vacuum source
and said internal volume 1is thus put in a wvacuum, thereby

separating the flexible wall from the intericr surface of

the cover ocuis: ¢aid peripheral area of the flexible wall,

as shown in

wd .

3

Afterwarcs, Lliguld is injected in said interior volume
for replacing sald wvacuum with liguid, and said interior
volume 1is finally sealed, for instance by inserting a plug
14 in the perforation 13 (see figure 1). More specifically,
the vacuum is replaced by a very specific volume of liguid
to permit the whole internal volume comprising of the

working chamber A, the compensation chamber B, and the

F
oy

constricted passage 7 to be filled wi tiguld, free from

alr bubbles, and to permit the free movement of the flexible

wall 4 withourt touching either the rigid partition €
or the cover 5.

One examp.lc

of such process of putting the internal
volume under wvacuum, injecting liguid therein and sealing
this volume, 1is described feor instance in document JP-A-1
790 487.

An alternative method of filling the hydraulic

antivibration

o)

ievice 1s by performing the assembly operation
of the whole device submersed in a liguid bath with a

precompressed clastomer body 3. On assembled and sealed,

the elasto pody 2 can be al to return to its natural

state, and 1in the process thus separating the flexible wall

4 from %
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WE CLAIM:
1. A hydraulic antivibration device for interposing
between two rigid elements, and comprising :
— first and seccnd rigid members for connecting the two
elements tc be united;
-~ an elastomer body extending about a central axis between

an end secured to sald first rigid member, and a base

b

secured to saild second rigid member;

~ a worxing chamber partly dcefined by

id elastomer body,
and filled with liquid;

-~ a compensation <chamber partly define by a freely
deformable, flexible wall, said compensation chamber

being filled with liguid;

— a rigid partition separating the working chamber from the

compensation er, said partition comprising a passage
putting the two chambers in communication wit each

other;

1

~a cover, including a base and a lateral annular wall,

c

comprising an inside surface substantially cup shaped,

said cover covering sald flexible and the lateral

er:
annular waii of said cover bei securad to the second

rigid membor;

wherein said flexipbile wall has a peripheral area which is

integral with said lateral annular wall of said cover.

2.

=2

\ hydrauilc antivibration device according to claim

.

1, wherein sald cover further comprises a rim extending

radially outwardly from said annular wall with

respect Uo rim being covered by said

peripheral it sald peripheral

at least between
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3. A hydraulic antivibraticn device according to claim

2, wWherein reral area of the flexible wall and the

rim of the o

are Joined <together by a permanent
connecticn.

4. A hydreullc antivibraticn device according to claim
3, wherein sald permanent connection 1s chosen in the group
consisting ol cver-molding, adhesive connection  and
mechanical interconnection.

5. A hydrzulic antivibration device according to claim
4, wherein said rim includes two opposite main faces and a
plurality of holes extending between szid two opposite main
faces, saild f{lexible wall penetratin fully 1inside said
pluraiity of hnoles and extending at least partly over said
two opposite main faces of the rim.

6. A

antivibration device according to claim

1, wherein

cover further comprises an alr passage such

that a volume defined by said flexibie wall and said inside

surface of salid cover is in connection with the atmosphere.

7. A hydraulic antivibration

L,
8.

device according to claim

L 1s made out of an elastomer.

n
it

hydraulic antivibraticn

according to claim
7, wherein sald elastomer is chosen from & group consisting
of: thermopla synthetic
substances,

9. A hs

ce according to claim

=

7, wherein melded directly to said

inside surf: 5F said cover.

10. A hydraulic antivibration according to claim

9, wherecin

cover has no natural adherence to said

flexible wall.

11.

10, whers

the group <
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12. A methoed of manufacturing a hydra:

device for Interposing between wo o rigi

antivibration device comprising:

— first and second members for o«

rigid
elements o be united;

— an elastoms abouvt a

extending

an end secured to saldg

second rigild member;

artly defined by

—~a compensat.cn chamber partly defin

deformable, flexible gaid

wall,
Liguid;

itlicn separating the workine

- a rigid pa:

compensaticn chamber, said partitcicn

putting

other;

- a ocover,

comprising inside surfacs

all

sald cover covering said flexible wall

annular wall of sald cover

rigid memb: flexible wall

;o 2aLa

)

o

£~
with said

which 1s integr

cover,

said methed compri
(a)

partially de

ing at least a

molding said flexible well in an

said

Iy

13. The of manufacturi

antivibration device according to claim 13,

- AT + e
on tne Ve
M e -
L O it L

central
first rigid men

said

compensation

nication

substantially cup

being secured

LA <
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11ic antivibration
d elements, said

nnecting the two
axis between

and a base

clastomer body,

ed by a freely

chamber

; chamber from the

comprising a passage

Wit each

annular wall,
shaped,
and the lateral
to the second
a peripheral area

wall of said

volume

ternal
cCover.

of said

hydraulic
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- said method

(24)

steps, after

(b)) assembl]

and the «cover together,
interior wvolume defining

inciudes @&
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st least the following

the partition
delimiting an

working chamber,

sald compensation chamber and sald  throttled
nassage;

(c}] putting sald interior veolume in a vacuum, thereby
separating the flexible wall from the interior
suriace of the cover cutside sald peripheral area
of the flexible wall;

(d} replacing sald vacuum with a prodetermined amount

interior

ABSTRACT

compensation chamber partly defined
£

a cover covering the flexible wall.
that the flexiblile wall has a periphe
the rim.
Figure 4

volume.

namber, a
iaxible wall, and

characterized in

eral area integral with
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