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S)VITCH&LBLE BEARI iG BUSH FOR A
MOTOR VEHICLE

F110)S-lfl &l&1 iI&1 INC I 1 I'0 Rt!I,AI 1 &I )
APPLICATIONS

This application is the U S National Phase of PCTAppln.
No. PCT/DE2016/200036 liled Jan. 26, 2016, which clainw
pnor&ty to DE 102015214519 0 lilcd Jul. 30, 2015 a&xl DE
102015003g23.0 tiled Mar. 23. 2015. the entire disclosures
of lvhich are incorporated by reference herein

TECHNICAL FIELD

1'he disclosure relates to a bearing, bush having variable
sti tfness levels. for exmnple. fi&r a chassis of a motor vehicle.

BACKG ROI IND

1'he construction and the resulting operating data of
bearing bushes v hich are used in a chassis of B motor
vehicle may influence the driving Bnd steering properties of
the nultor vehicle. ReLatively minor cha&lges to B spring
constant or st&fli&css ol'hc bcanng bushes can lwve cons&d-
crablc cfli:I:ts on thc vcluclc propenics, such as &hc undcr-
steer or oversteer behavior and chassis noise. vibrations and
harshness Depending on the setting of the bearing bush. the
motor vehicle may have a relatively "soft" or a relatively
"hard*' uuuling behavior.

Different bearing bushes are known from the genemlly
known pnor art ul thc clrass&s Iield of a motor vehicle.
Firstly. purely mccha&ucal bearing bushes or rubber bcanngs
are kno&vn which have a defined stitTiless. I'urthernlore,
hydraulically damped chassis bushes with fixed or variable
stitfness are known Moreover, bearings with magnetorheo-
logical liquids or ma netorheo logical elastomers are known,
it being possible for the stifl'ness to be varied via a ml netic
Iield.

For example, DE 696 22 141 T2 d&scloses a method for
pmducing and using a suspension bush with variable still)
ness fi&r controlling the relet&ve movement between a chess&s
link in a motor vehicle and a fname coinponent of the nlotor
vehicle. The suspension bush has a variable stiffness which
is realized by v&rtue of the fact that a ma netorheological
elastomer or gel &s mlcloscd, the stiflilcss of whwh can bc sct
&ariably olcr a broad range. to bc precise by way of a
controllable magnetic field 1'he variable contn&liable nlag-
netic held is generated by means of an electronlagnet
structure &vhich is integrated completely into a suspension
bush strucn&re as part of the structure.

Sl JMMARY

One object of the d&sclosure is to develop B bearing bush
&lith adjustable stiflness for a chassis of a motor veh&cle

Accord&ng to an mnbodunent ol'hc d&sclosure. &hc hub
luis a ma&n body and a plurality ol rad&ally adiustablc
plungcrs wluch arc arrangixl ul the maul bodv in a c&rcular
manner, the plungers interacting with the elastomer elenlent
in order to change the stitTness of the bearing bush In other
words. the elastomer element is configured radially around
the shaft and comes radially into contact with the plungers.
In B first switch&ng state ol'he bearing bush, thc elastomer
clmnent bears mcrcly against the plun crs. wilhou! being
comprcsscd &n thc process In thc case ol'oadulg of the
bearing bush, the shaft is displaced relative to the ln&b. the
elastomer elenlent havulg a nlaximuin deforluatioil butTer A

14,226 B2

low stilfilcss of thc beanng bush &s real&zcd as a resulfi
comfortable drivin being assisted. In a second switching
state of the bearing bush, the elastomer clemmlt is com-
pressed radially by the plungers In the case of loading of the
bearing bush. thc shall Is d&splaccd only to a relatively small
amount relative to the hub on account of the minimum
deformation bufl'er of the elastonler element. Ah&gh stiffness
of the bearing bush is realized as a result, sporty driving,
be&ng assisted.

11&

In accordance with onc embod&mcnn thc elastomer cle-
ment is of star-shaped configumtion and has at least four
rad&al clcmcnts. &hc at least four rad&al clcments bculg
arranged on the nmin body in a respective cutout w:hich is of
substant&ally complcmmltary conligurauon w&th respect to
then&, and it being possible for the at least four radial
elements to be compressed via the respect&ve plun er in
order to increase the stiffness of the bearing bush. Iiurther-
more. it is also conceivable. however. that the elastomer
clement has fewer red&el elcmcnts, in particular tlucc or two
radial elements. The at least four radial elements may have
a conical scot&on Bt one distal cnd. In Ihc case of a com-
press&on of the elastomer elenlent, the conical section is
deformed elastically. the elastomer material filling the clear-
ances at least pa&tially at the cutouts ofprefembly cylindrical
configuration in the nlain body. In this way, the Hastomer
element is compressed by way of the plungers. The defor-
nnltlon cnclgl'hich Is stoic&1 in thc clastollli:I I:li:alen& Is Bl

a maxinuun. A rel&cl'f ihe elastomer element makes com-
&o piete restoration of the ori inal shape of the elastoiner

element possible
i&or radial adjustment in the nlain body, the plungers &nay

interact with an actuator, comprising an electric motor and
an opt&onal gear mechanisnl. Here. the actuator is controlled

3& Bail Icgula&cil vkl B control clcnicnt. hl Secor&IBncc %&fll onc
embodiment, the actuator can bc controlled manually v&a thc
control clement. To ibis end. a driver of thc motor veh&clc
can vmy betv,een ditferent stitTiless levels of the bearing
bush via a respective switch and can assist the respective

So driving mode of the motor vehicle Bs a result. Furthermore,
it is also conceivable, lulwever. to control the actuator in a
miuu&cr wluch &s dcpcndcnt on the dnv&ng s&tuation and
thcrcfi&rc automaticafly lie thc control clcmcnt.

Furtlmrmorc. the actuator may include a band wluch is
arranged around the plungers in a c&rcular manner and
interacts radially with the plungers, is guided amund the
plungers, and can be actuated for mdially adjusting the
plungers in the main body. The band may be arranged at B

d&stal end section of thc plungcrs. Furthcnnorc. the distal
o cnd section of thc plungcrs may have a bcaung element or

a dctlcction miler lbr mounting the bm&d &n a manner wluch
is nlinmlized in terms of friction An actuation of the band
reduces, in particular. the length or the circumference of the
band. By virtue of the fact that the band is arranged around

&s the plun ers in a circular manner, the plug ers are at the
same time d&splacid radiafly inward. Tlus results in B

compression ol'he elastomer element and thcreforc an
incrcasc in the stiffincss of &hc bcaung bush.

In accordmlce &vith one embodiment, the band can be
ro actuated via a screw element. a circunlference of the band

be&ng reduced or increased in the case of an actuation of the
screv element. depending on the mtational d&rection of the
screw elcmcnt. In particular. a structure wh&ch interacts w&th

the screw clement mid pernnts a movmncnt of thc band &s

ss conligurcxl on thc ban&i. As a consequence, thc chtmgc &n thc
c&rcumference of the bmld takes place in accordance lvith the
hose clip mechanism 1lere, a first end sect&on of the band
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may bc lixed on thc hub, and a second mid sccnon of thc
band may be clamped in on the screw element.

lite band may bc wound on an outer circumlbrcntial face
of a roller In other words, the winding of the band on the
outcr circumferenual face ol'he roller nuikcs a reduction of
the circumference of the band possible. I'urthermore, a hrst
end section of the band may be fixed on the hub. and a
second end section of the hand may be clamped in on the
roller.

In accordance with smother cmbodnncnt. thc bmid is
uided through the miler and can be wound on the outer

circumlbrcntial face of thc roller. Herc. ihe roller has thc
function of a double roller during ivinding up 'I'he hand is
namely wound up I'rom both sides at thc same time. Both
ends of the band are fixed on the roller. Furthermore, it is
also conceivable to configure the band as an endless band
which has no free ends

In accordance v ith another embodiment. the respective
plunger can bc actualcxI via a rcspcctive toggle lever lor
radial adjustment in the main body, it being possible for the
toggle lci crs to bc actuated Iointly via d liber element which
interacts v ith them In other ivords, in the case of its
acxuatton. Ilu: respccuvc toggle lever presses radially onto
the respective plunger and compresses the elastomer ele-
ment as a result. As a conscqucncc. Ihc fiber element is
arranged on the toggle levers in a substantially circular
manner and is mounted movably thereon.

1he respective toggle lever may have a first and a second
distal end, the first distal end being mounted rotambly on the
main body, aud tlm second distal cnd bcuig provided to
receive the fiber element. Benveen the two distal ends. the
respective toggle lever has a ace(ion for bcarmg agamst the
respective plunger. As a consequence, the respective hrst
distal miil is conligured as a locating bcanng. In conIras1, thc
respective section fi)r bearing is configured as a tloating
bearing on the respective plunger. In particuLar. a respective
fir:t lever arm may be shorter, between the respective hrst
distal end and the respective section for bearing. than a
respective second lcvcr ann, bctwccn thc rcspcctivc second
distal end and the respective section for bearing. In order to
rixcivc the liber clement, thc rcspcctivc second distal cnd of
the respective toggle lever may have a respective bore,
tltiough wluch thc liber clement is guided.

Furthcnnorc, thc liber element can be wounii on an outcr
circumferential face of a roller. As a consequence. the
circumference of the fiber element is reduced by wav of the
winding up of the fiber elenient As a result, all toggle levers
are actuated at the same time. and the elastomer element Is
therefi&re compressed via the plungers.

lhc disclosure includes thc Iccluucal Ieaclung that thc
slmfi mid thc hub may bc configured from a mctalhc matcnal
or a polymer material

BRIEF DESCRIPTION OF THE DRAWINGS

Further mcasurcs wluch unprove Ihc disclosure will bc
described in rester detail m the following text together v ith
die description of preferred exemplary embodiments of die
disclosure. usin the Figures, in whiclu

FIG. I slmv,s a perspective illustration of n chassis link
lor d inotoI' clllclix tile clldssB link havlllg a bearlllg brisk
according Io an cmbodunent of the disclosure.

FIG. 2 shows a diagrammatic scctioiwl view of the
bearing bush according to the disclosure in accordance v ith
a hrst embodiment.

FICi 3A shows a didgrdnunatic sectional vww of thc
bearing bush accordin to the disclosure In secor(Lance with
a second embodiment, thc bcanng bush having a lirst
switclung state,

lii(i 3l3 shoivs a diagrammatic sectional view of the
bearing bush according to the disclosure in accordance ivith
the second embodiment. the beanng bush having a second
sv Itchlll'tate.

FICi 4 shov,s a diagranunatic sectional view of the
bearing bush according Io thc disclosure in accordance with
a third cmbodimcnt. and

lii(i 5 shows a perspective illustration of the bearing bush
according to the disclosure in accordance with a fiturth
embodiment.

I

Dli'I'All.iiD DliS('RIPI1ON

According to FKi 1. a bearing bush I according to the
disclosure is arranged in a bore 18 provided for this purpose

io on a chassis link 19. The chassis link 19 is installed in a
chassis jnot shown herc) of a motor vehicle (not shown
herc) An axle carrier (not shown herc) of Ihc motor vehicle
is fastened to a shaft 2 of the bearin bush I I'urthermore,
the chassis link 19 has a further bore lga. in which a
mechanical, non-switchable beariim hush la is arranged In
other v ords. the bearing bush Ia is configured as a conven-
tional nibber bearin . A ivheel support foot shown here) is
arranged. fiir cxamplc. on Ihc shafi 2a of Ihe bearing bush
1 ll

so In accordance ivith lilCiS. 2. 3a, 36 and 5, the bearing,
bush I according to the disclosure has a shaft 2, a hub 3 and
an elastomer element 4 ivhich is arranged radially between
the shaft Z and the hub 3. The hub 3 comprises a main body
5 and six radially adjustable plungers 6a-6f which are

)s arranged al lcasl parually in Ihc main body 5 ui a circular
minuter In order to change the stifi'ness of the bcanng bush
1, thc plungcrs 6a-6f interact Iirstly with thc ciao(omar
element 4 and secondly ivith an actuator 9, coniprising an
electnc motor I 0.

do The shafi Z can be attached fixedly to the vehicle on a
body jnot shown here) of the motor vehicle, the lnib 3 and
thc actuator 9 bcuig part ol'a chassis link (not shown here).
It is likcwisc also cones:ivdblc tlmt thc hub 3 and the actuator
9 are attached lixcdly Io the vehicle on the body of thc moior
vehicle, and the shaft is part of the chassis lmk

liurthemiore, the actuator 9 composes a hand ll which
interacts radially ivith the plun ers 6a-6fj is guided around
the plungers 6a-6fj and can be actuated for radially adjustin
the plungcrs 6a-6f in the main body 5. Thc ciao(omar

o clcmcnt 4 is ol'tar-sluiptxl conliguration and has six radial
clcmcnts 7a-7f: Here, thc six radial clmumits 7a-7f are
arranged on the main body 5 in a respective cutout ga-gfof
substantially complementary configuration with respect to
them, and said six radial elements 7a-7fcan be compressed

s. via the respective plunger 6a-6f in order to increase the
stilfiicss of thc bcarmg bush 1. As a consequence, a com-
pression ol'Ihc clos(omar clmncnt 4 incrcascs the stilliicss of
thc bearing bush 1.

According to Fl(i 2, the band 11 can be wound on an
(o outer circumferential face of a roller 13 In accordance ivith

FICiS. 3a and 3/&, the band 11 is uided through the roller 13
and can be ivound on the outer circumferential face of the
roller 13.

Accorduig to FICI. 4, thc elastomer element 4 isol's

star-shaped conligurauon;mdlms four radial clcmcnts 7a-7d
which are arrmiged on the main body 5 in a respective cutout
ga-grf of substantially complementar) configuration ivith
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rcspccl io tlu:m Furlhcrmorc, Ihe eiaslomcr cliancn! 4 can
be compressed via four plun ers 6a-bd which are armnged
in a circular manner in order to incrcasc Ihc sllfihcss of the
bearing bush I 'the band ll can be actuated via a screv
clcmcnl 12, a circiunfi:rance ol'hc band 11 bemg rcxluced in
the case of an actuation of the screw element 12. 'I'he screw
elenlent 12 is part of the actuator 9 which, furthemtore,
comprises the electric nlotor 10.

In accordance with FICI. 5. the bearing bush I has six
toggle levers 1411-14f wluch interact with a liber elmnent 15
for the radial adjustment of the six plun ers 6a-6f in the
main body 5. Here, thc respccuvc ioggle lcvcr 14a-14fhas
a hrst and a second distal end 16a. I bb. the tirst distal end
16a being mountixl rotatably on thc main body 5. and the
second distal end 16b being provided to receive the tiber
element 15. Furthermore. the fiber element 15 can be wound
on an outer circumferential face of a roller 17. Ilare. the
roller 17 is actuated via the electric motor 10 of the acniator
9. During rolluig up ol'hc liber elcmcnl 15 wluch Is uided
through a respective bore 18 on the respective togg.le lever
14a-14fi ali to gle levers 14ir-14fare actuated jointly and the
elastomer element 4 is compressed as a result.

I.IST OI'l ISKINAfIONS

1. Ia Bearing bush
2. 2a Shafi
3 Hub
4 Elastomer clemmlt
5 Mdul bodv
6a-6f Plun er
7a-7f I&adlai element
Sa-Sf Cutout
9 Actuator
10 Electric motor
11 Band
12 Screw clement
13 Roller
l4ir-14f loggle lever
15 Fiber element
16a, 16b Distal end
17 Roller
18, Iga Bore
19 Chassis huk

The invention cLaimed is:
1. A beanng bush for a chassis of a motor vehicle, the

beanng bush composing.
a sliafi. a hub und an claslomcr elcmcnl which is el nuigcd

radially thcrcbelw can, thc beanng bush bemg conlig-
ured to be switched between at least nvo stiffiiess
levels;

wherein the hub has a main body and a plurality of
radially adjustable plungers which are arranged in the
main body in u circular maiuier, Ihe plun ers uileract-
hlg willi lhc clastoltlcl clcltlcill 111 Order lo cllallgc thc
sllfihcss of thc bcanng bush, tmd

wherein the elastomer elenient is of a star-shaped con-
Iiauration and has at least four radial elements. the at
least four radial elements being arranged on the main
body in a respective cutout wlfich is of a substantially
complcmcnlary conligurauon with rcspccl lo Ihe al
least four mdial clcmcnts, thc dt iwist four radial
clcmmits conligured to bc compressxxl via a respective
plunaer in order to increase the stiffinews ot Ihe beariila
blish

2 Thc bcanng bush as clmmed In claun I, wherein for
nldial adjustment in the main Ixldy, the plungers interact at
least mdirectly v,ith an actuator. which includes an electric
itultor

3 The bearin bush as claimed in claim 2. wherein the
actuator comprises a band which interacts radially at least
tlldllccllv with thc pliiugcls, ls guuhxl aluuud lhc plullgcls,
and is conligurcd lo bc aciuated for radially adlusllng Ihe
plungers in the main body

io 4 1'he bearing bush as claimed m clainl 3, wherein the
band is configured to be actuated via a screw element, a
circumference of the band being reduced in the case of an
actuation of the screw element.

5 Thc bcanng bush as clainu:d in claim 3, whercui thc
band is coniigurixi Io bc wound on an outcr circumfcrcnuai
face of a roller.

6 'I'he bearing bush as claimed in claini 5, wherein the
band is guided through the roller and configured to be wound
on the outer circumferential face of the roller.

lo 7 The bearing bush as clainied in claim 2, wherein a
respcctivc plunger Is configurcd to bc actuated via a respcc-
tivc toggle lever I'or radial adjusnncnt ul the maul body, Ihe
toggle levers conligured to be actuated jointly via a fiber
element which interacts lvith the toggle levers

8 1'he bearing bush as claimed m clainl 7, w:herein the
respective toggle lever has a first and a second distal end, the
first distal end bein mounted rotatably on the main body,
and thc sixond distal encl bmng providixl to rcccivc thc liber
clement.

lo 9 'I'he bearing bush as claimed in claini 7, wherein the
fiber element is configured to be wouild oil an outer circum-
ferential face of a roller

10. A bearing bush comprising:
a shafi; a hub. and an eLlstomer element which is arranged

radially thcrcbclwccn. the beanug bush being conlig-
urcd to bc switched between a Iirst stllfness icvcl and
a sccouil sllfillcss h:1 el.

the hub having a main body and a plurality of nldially
adjustable plungers which are arranged in the main

do body, the plungers contigured to engage the elastomer
element and change the stiffness of the bearing bush
from Ihc Iirsl sufihess icvcl to thc second stiiliicss level.
dud

an actuator includuig dn electric motor coniigurcd lo
radially adjust the piungers in the mam body

I I. 'I'he bearing bush as claimed in claim 10. wherein the
elastomer element has at least four radial elements, the at
least four radial elements being arranged on the main body
and coniigurcd to bc comprcssixi via a rcspccuve plun cr in

o order to increase thc sulfiicss of the beanng bush.
12. Thc bearing bush as claimed in claun 10, whereui Ihe

actuator includes a band which engages radially with the
plungers, is guided around the plungers, and is configured to
be actuated for radially adjustin the plungers in the main

ls body.
13. The bearing bush ds clainu:d in cluun 12, whcrcui thc

band is conligured lo be actuated vui a screw clement, a
circumfcrcncc of thc band bmng rcduccd ui thc case of an
actuation of the screw element.

io 14 1'he bearing bush as claimed in claim 12, wherein the
band is configured to be wound on an outer circumferential
face of a roiler.

15. Thc bearing bush as claimed in claun 14, whereui Ihe
band is guided through thc roller and coniigurcd to bc wound

ss ou Ihc outer circumli:rmliial face of Ihc roller.
16. 1'he bearing bush as claimed in claim 10. w:herein a

respective plunger is conligured to be actuated via a respec-
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ttt e toggle Icvcr for raihal adlustmcnt in thc main body, thc
togale levers configured to be actuated jointly via a tiber
element which intemcts with the toggle levers

t7. 'l'he bearing bush as claimed in claiin 16, wherein the
respective toggle lever has a first and a second disml end, the
first distal end being mounted rotatably on the main body,
and the scmond distal cnd beutg pmvidral to rcceiv c dte liber
el i:illcllt.

N. 'I'he bearing bush as cleaned in claim 1 6, tvherein the
fiber element is contiguied to be wound on ali outer circunt- in

ferential face of a roller
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