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The dtsciosure relates to a bearing bushin for a motor
vehicle. In one exantple, the beanng bus)ung has an imser
ring and an outer rin and an elastomer element arranged
rotationally fixedly radially between the inner ring and the
outcr ring. The bearing buslung is swncbablc bctwccn at
least bvo slifihcss stages.

1'he change in stiffness of the bearing bushing may be
pmvided by at least one auxiliary element disposed mdially
between the inner ring and the outer ring.
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SYVITCHABLE BEARING BUSH FOR A
MOTOR VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This apphcdtiou is thc U.S. Nauonal Phase of PCT
Appln. No. PCT/DE2016/200231 filed Mdy 17, 2016. wluch
claims priority to I)I I 102015215423 g filed Aug. 13, 2015,
the entire disclosures of which are incorporated by reference
herein.

'I'I I('I IN I CA I. III I il.fy

[0002J 'the disclosure relates to a bearing bushing for a
motor vehicle„ for example. including an inner ring and an
outer ring and an elastomer element arranged romtionally
fixcxlly radially bctwcmi Ihc inner nn dnd (he outer ring,
whermn (hc bearuig buslung is swuchdblc bc(ween a( less(
(wc s(lffht:ss stagtxu

BACKOROUND

[0003] The structure and thc rcsultulg opcrauonal data of
beanng buslungs tha(arc usixl ul a chassis of'a motor vehicle
nlay have a great influence on the driving and steeriag
characteristics of the motor vehicle Relatively nlinor
changes to a spnng constant or stiff'ness of the bearing
bushings can have considerable efihcts on the vehicle char-
dcxcmstics, such as fiir example (he undcrsteer or ovcrsloer
charactcnstics and chassis noises, vibrations and ruruung
luirshness. Depending ou thc sc(un of (he bcann bushing,
the motor vehicle has a relatively "soft*'r relatively "hard"
running charactenstic.
[0004] The generally known prior art has disclosed vari-
ous bearing bushings in the chassis region of a motor
iehicle. Firstly, purely mcchalucdl bedrulg buslungs or
rubber bcanngs arc known wluch lmve d definctl suflhcss.
Furlhcmlorc, hydrauhcally damped chassis buslungs with
fixed or variable stiffiless me known Iiurtheuuore. bearings
with nm netorheological liquids or magnetorheological
eLsstomers are know n„v herein the stifihess can be varied by
a nlagnetic held.
[0005] For example, DE 696 22 141 T2 discloses a method
for produculg aud using a suspension bushing with vanablc
suffhess for controllulg the rclanvc movemcnt between a
suspension link in a motor vehicle and a frame component
of the motor vehicle. I'he suspension hushing has a variable
stifi'ness. wluch is realized by virtue of the fact that there is
an enclosed magnetorheologlcal elastomer or el, the stiff(
ness of'hich Is varrdbly adgisuiblc over a wide range,
specifically by B controllable md netic fieltL The variable
controllable magncuc field is gcncmtcd by an electronulg-
netic stnlcture which is coilipletely integrated, as part of the
structure. into a suspension bushing stnlcture.

SUMh LARY

[0006] One problenl addressed by the disclosure includes
pmviding a beanng bushing for a motor vehicle, the stiffnes
of which bearing bushing is mechanically adjustable and is
thus not based on a hydraulic or magnetorheological oper-
anng prulciplc.
[0007] According to thc disclosure, for thc change ln
suffncss of thc bearuig buslung. S( lcasl one auxiliary
element is provided radially benveen the inner ring and the
outer ring. 'I'he at least ime auxiliary element may be

provided for stiffenin the elastomer element. In particular,
the clas(omcr elcmen( lms a rclativcly low stlfffiess, wherein
the s(iffncss ol lhc clds(omcr clcmcnt is incrcascd (luough
activation of the at least one auxiliary element I'urthermore,
the at least one auxiliary elenlent may be arranged so as to
be incorporated into the force fkiv, between the inner ring
and the outer rin . This has the effect that introduced force
is distnbuted between the elastomer element and the at least
ouc auxlhary clemcn(. Thc bearing busluug is (hereby shill
mlcd In a Iirs( switching position, (hc force fiows only
dlrough the elastomer element By contrast, in a second
switclnng position, the tiirce is conducted via the elastoiner
element and the at least one auxdiary element. The at least
one auxiliary element preferably has a higher stiffness than
the elastomer element in order to reahze a broad stiffness
sprciltl

[0008] It may be preferable for tv,o auxiliary elements to
be provided for the change in stiffness of the bearing
buslung, whcrcln (hc (wo auxiliary clcmcnts come to bear
dgiluis( lhc chls(tinier clt:alen( ill t:dch case tlt Bn I:nd sidtx
('onsequently, the elastomer element is stiffened substan-
tially radially by the nvo auxiliary elements, wherein the
elastomer element is arranged axially between the two
auxiliary elements.
[(B)09J In one embodiment. the at least one mlxiliary
element is formed as an elastomer nng. wherein, for the
change in stiffness of the bearing bushing, the elastomer ring
is movable axially on (he ulnar ruig. Conscqucntly, thc
iucrcasc in s(lffhess of the bednng bushing is realized by an
axial displacement of'hc rcspecuvc clas(omcr rulg rcla(ivc
to the elastomer element qhe elastomer nng preferably
comes to hear radially behveen the inner ring and the outer
ring. In other words. for the increase in stiff'ness of the
bearing bushing, the eLastomer rin is placed in en agement
radially between (hc inner ring and thc outcr nng, such tha(
the clastomcr nng and thc elastomer elcmmi( arc SI(uatixf in
the force ffow ol'(he bearulg bushing.
[0010] In par(icular, axially runiung grooves may bc pro-
vided at leds( on Bn UU(cr c lit unlfbrt n(I BI sUrfacc ol'ht: hull I

riag mid/or on an inner circumferential surface of the outer
riag, which gmoves interact. for the axial movement of the
at least one auxiliary element, with axially nlnning protu-
berances. Furthermore. a friction-minimizin coating is
arran ed at least on an outer circumferential surface of the
inner nng and/or on ml uincr circumfbrcntial surface of (he
UU(t:I rulg.
[0011] In a further embodunent, thc ai least oue auxiliary
element is tiirmed as a non-elastic nng, wherein, for the
change in stiffiless of the bearing bushing, the non-elastic
ring is mot able axially on the inner ring. The non-elastic
ring may be composed of a metal or of a ngid polymer
material. The non-eLsstic ring prefembly comes to bear
radially be(ween the ulnar ring and thc elastomer clement. In
partlt:Ular, (hc lltin-clilstic ring Is of wctlgc-shtipt:il foml.
[0012] In a fur(her cmbodimmlt, thc at least ouc auxiliary
element is fonued as a support ring. wherein the support ring,
is arranged on the effistonler element at an end side and, fiir
the chm e in stifiiless of the bearing bushin, is mounted
mtatably on the inner ring. A plain beanng bushing or B

rollulg bearing ls preferably fonncd mthally bctwccn (he
inner ring mid thc support nng. In particular, thc suppon nng
is of oval Ibnn, such tlui( (hc con(act arcs of lhc support nng
against the outer ring is relatively small By contrast. the
support ring circumferentially surmunds the inner ring ltor
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the stifi'ening of the bearing buching. the support ring ls
rotated until il is situated parallel lo lhc Iorce flow of the
force introduced into thc bearing buslung. Consequently,
direction-dependent stiffenmg of the bearing bushing is
realized by the support ring.

[0013] According to another embodiment. the elastomer
clmuent has, al least on onc end side, al lmisl oiw. axially
formcx) recess, whcrcin lhe at least onc auxihary element is
formcx) as a nng element and lras mi axially formed protu-
berance in a manner con&plementary to the at least one
axially formed recess, wherein. for the change in stitfness of
the bearing bushing. the ring element ic axially movable ou
the inner ring. Consequently. the at least one axially formed
prolubcr;mce of Ihc nng clement engages axially uilo Ihc al
least onc axially lonncd recess on lhe elastomer clemenl in
order lo Increase tlm sufl'ness of thc bearing bushing. In
particular, lhe ring elenlent is likewise formed frnm an
elastonler material In the case of an axial movement of the
rin element relative to the elactomer element. a metal strip
or a friction-minimizin coatmg is arranged between the at
least onc axially formed protuberance of lhe ring element
and thc ai least ouc axially fonncd recess on lhc elastomer
clciuclit.

[0014] In a further embodiment. the at least one auxihary
clcmcnl is a hose arranged willun lhc elaslomer element,
whermn. Ihr the change ul stiflhcss of thc bearuig bushing,
the hose can be filled with a fluid In particular, the hose ic
formed from fiber-reinforced material. whereby an inflation
of the hose is prevented. The fluid is prefhrabiy a compress-
ible gas. in particular compressed air, wherein an increase in
pressure in the hose is associated with an increase in stifiness
ol'he bearing buslung.

[0015] The disclosure encompasses the technical teaching
lvhereby, fi&r the chan e in stiffness of the benrin bushing,
al least onc lie)os)or, coil&pi&siilg ail ch:ctllc Inn)or oi
compressor, is provnled, whcrcin lhe al least onc aclualor is
connected at least indimctly to the at least one auxihary
element In particular. the compressor of the actuator ic
connected via a fluid-conducting line to the lmse arranged
within the elastomer element. By contrast. the electric motor
is preferably connected via a ~haft or a linl age to the nt least
one auxiliary elcmeun lllc actuator is controllable and
regulablc aulomaucally by thc vcluclc system by a control
element or manually by a driver of the vehicle

l3RII.I'ES('RIFI'ION Ol'IIE DRAY&iN(iS

[0016] Further measures which unprovc the ihsclosure
will be presented in more detail below together with the
description of additional embodiments of the disclosure on
the basis of the figures. In the fi urec:

[0017] I'l(i. I shows a perspective illustration of a chassis
link for a nlotor velucle. wherein the chassis link has a
bearing bushing according to the dicclocure.

[OOFOJ I'l(i. 2 shows a schematic sectional illustration fi&r

illustratin the stnicture of the bearing bushing according to
the disclosure as per a first embodiment,

[0019] I'l(i. 3 shows a schematic sectional illustration for
illustratiim the stmcture of the bearing bushing accordiag to
the disclosure as per a second embodiinent.

[0020] FIG. 4ii show s a schcmauc side view of thc bwiring
bushing accnrding to the disclosure as per a third embodi-
nlent,

[0021] FIG). 4b shows a schematic sectional illustration for
illuslraling thc structure of ihe bcanng busluug according lo
the disclosure as pcr FIG. 4a.
[IN)22J FI(i 5 shows a schematic sectional illustration tbr
illustncting the structure of the bearing hushing according to
the disclosure as per a fourth embodunent„and
[0023] FILI. 6 shows a schematic sectional illuctration for
illustrating the structure of the bearing bushin according to
thc dlsclosulc as pcl a fifth clubodiiliciin

DETAILED DESCRIPTION

[0024] In FIG. 1, a bcaruig buslung 1 accorduig lo thc
disclosure is arncnged in a bore 19, provided for the purpose,
on a chassis link 17 The chassis link 17 is mctalled in a
chassis [not illustrated here) of a motor vehicle (not illus-
trated here). An axle support foot illustrated here) of the
motor vcluclc is faslcncd to a bolt 18 of thc bearuig bushuig
1. Furthcnnorc, thc clmssis luik 17 hus a fuithcr bore 19a in
which thcrc is arranged a mcclranicul, nou-switchablc bear-
ing bushing la In other words, the bearing bushing la ic
designed ac a cnnventional nibber bearing A wheel support
(not illustrated here) is arranged on a bolt 18a of the bearing
bushuig Ia.
[0025] As pcr FIGS. 2 to 6. lhc bcuring bushulg 1 accord-
ing to the disclosure comprises an inner ring 2 and an outer
ring 3 and an elastonler element 4 arranged radially between,
and rotationaily fixedly on, the inner ring 2 and the outer ring
3. Furthermore. for the clmnge in stifl'ness of the bearing
buslung 1, al least onc auxiliary element 5a, 5b is provided
radially bctwccn thc inner ring 2 and thc outcr ruig 3.
[IN)26J As per Fl(i 2, tivo auxiliary elements 5a, 5b are
provided for the chan e in stiffness of the bearing bushing
I, wherein the tlvo auxiliary elements 5a„5b come to bear
against lhe claslomcr clement 4 in each case at an end side.
Here, llm two auxiliary clcmmits 5a, 5b arc formed as a
respective elastomer ring 6a, 6b Furthcnuorc. Ihr thc
change in stiffiiess of the bearing bushing 1. the elastoiner
riage 6a, 6b are axially nlovable on the inner ring 2, wherein
an actuator 14, comprising an electric motor 15. ic provided
for the axial displacenlent of the two elastomer rin s 6a. 6b.
Herc, lhc chxtnc motor is conncctcd via a linkage 24 to lhe
respcclivc elastomer ring 6a, 6b. To uicrease Ihc sliflhcss of
the bearing bushing 1. thc lwo clastomcr ruigs 6a, 6b come
to bear medially benveen the inner nng 2 and the outer ring
3

[0027] As pcr FIG. 3, lwo auxiliary clmncnts 5a, 5b are
provnlcd for thc change ui sldlhcss of thc bcanng bushuig
1, whcrcin lhc two auxiliary clcmmits 5a, 5b come lo bear
against the elastnmer element 4 in each case at an end side
Iiurthennnre, the two auxiliary elements 5a, 56 are each
formed as a non-elastic ring 7a. 7b. For the change in
stifl'ness of the bearing bushing 1. the two non-elastic rings
7a, 7b arc movable axially on thc inner ruig 2 mid, in order
to incrcasc the stifliiess of the beanug busluug 1, come to
bear radially between lhc inner ring 2 and thc elastomer
element 4. The non-elastic rings 7a, 7b are fornied fmin a
metallic material. Furthermore, the elastomer element 4 has
a respective recess 20a, 20b which is of complementary
form with respect to the respective non-elastic ring 7a, 7b.
As a result, lhc elastomer element 4 is of subslanually
arrow-shaped finn toward the inner nng 2, such tlmi a
progressive dampuig cluiraclcrislic curve ol lhe bcanng
buclung I ic realized I'his is because, with increasing
deformatinn of the elastomer element 4. the contact area of
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the elastomer element 4 against the inner ring 2 increases A
major part of the deformation takes place in said arrov-
shaped re ion 21 of the elastomer element 4. Therefore. the
non-clasuc rulgs 7a, 7b arc used to support thc arrow-shaped
re ion 21 in order to increase the stifliless of the bearing
bushing 1.

[0028] As per FIOS. 4a, 4b. two auxiliary elements 5a. Sb
are provided for thc change ul suflhcss oi'he bearing
bushing I. v herein the two auxiliary eleinents 5i&, 5b come
to bear agauw( thc elastomer clcmcni 4 ul each case at an cnd
side. Iiurthernlore. the respective auxiliary element 5m 5b is
formed as a support ring Sa, Sb. For the change in stiflness
of the bearing bushing I, the two support rings Sn. Sb are
mounted on the inner ring 2 so as to be rotatable by the
acxuator 14 For fllw purpose, a plaul bcanng buslun 22a,
22b is arranged radially between the respective support ring
Sa. Sb mid Ihc umer nng 2. wherein thc actualor 14 has an
electric motor 15 v hich drives the support rin Sb via a
pmion shaft 25. Tlm two support rings Sa, Sb are connected
rotationally fixedly to one another ('onsequently, direction-
depcndcnt stifli:nuig oi'hc beann buslung 1 is realized by
the respective support ring Sa, Sb.

[0029] As per FIO. 5. Iwo auxiliary elements 5a. 5b are
provided, whcrcin, for thc change in sulhlcss oi'lm bwiring
buslnng 1, thc two uuxihary clcments 5a, 5b come to bwir
against the elastomer elenlent 4 in each case at an end side.
iiurthermore, on each end side, the elastomer element 4 has
in each case two axially formed recesses 9a-9d. The two
auxiliary elements 5a, 5b are fomled as a respective ring
element IUC. 10b The respective ring element 10a, 10b has
axmlly for&nod protubcranccs 11a-11d ul a manner comple-
mentary (o tlu: axuifly fonncd recesses 9a-9d. For the change
in stiffness of the bearing bushing I, the two ring elenlents
lflm lflb are axiafly nlovable on the inner ring, 2. Iiurther-
more, the respective recesses 9a-9d have a respective metal
strip 23a-23d for minimizing friction between the elastomer
elenlent 4 and the respective ring element 10a. 10b. In
particular. thc rcspccuve rcccsses 9O-9d are fomled in a
ring-sluipcd mmmcr on Ihe rcspecuve cnd face. In a Iirst
switching position [illustmted here), the respective riag
element IUC. I flb is axiafly spaced apart from the elastomer
element 4. &(herein the respective recess 9a-9d is provided
as a iveakenin structure on the elastomer element 4. Con-
sequently, in this switching position. the stiflhess of the
bcanng bushing I is at a minimum. An axial displ mcmmlt
of Ihc two nu elements 10a, 10b Iowaril Ihe elastomer
element 4 results in the axially formed protuberances I)a-
I ld engaging into the axially formed recesses 9i&-9d, and
thus in stiffening of the bearing bushing 1. Consequently, in
a second sivitchin position, the stiflness of the bearing
bushing I is at a maximum.

[0030] As per FIG. 6, thc auxiliary clement 5u is a hose 12
arranged within thc clas(omcr clcmcni 4. Here, (he hose 12
is formed from a fiber-reinfi&reed material and interacts, for
the chance in stifliless of the bearing bushing I. v ith a fluid
13 situated therein. The fluid 13 is prefembly compressed
air. wherein the stiflness of the bearing bushing I is depen-
dent on the air prcssure in the hose 12. For thc chimgc ul
suflhcss of tlu: bcunng bushing 1, ihe hose 12 is connected
to an actuator 14. Thc actuator 14 cumpnses a compressor
16 ivhich is connected via a fluid-conducting, line 26 to the
hose 12 ti&r the purposes of increasing the compressed air

LIST OF REFERENCE DESIONATIONS

[0031] I, Ia Bearing bushulg
[0032] 2 Intler nng
[UU33J 3 (biter ring
[UU34J 4 I iiastomer element
[0035] 5m 5b Auxiliary element
[0036] 6m 6b Elastomer ring
[0037] 7il, 7b Non-elastic rulg
[0038] Sil, 8b Support rulg
[0039] 9il-9d Riccss
[IN)40J I fla, 10b Ring elenlent
[IN)41] l)ii-lid Protubemnce
[0042] 12 Hose
[0043] 13 Fluid
[0044] 14 Actuaior
[0045] 15 Elcctnc moior
[0046] 16 Compressor
[00471 17 Chassis link
[0048] 18, 18a Boll
[UU49J 19, 19C l3ore
[0050] 20a, 20b Rect:ss
[IN)51] 21 Arrow-shaped region
[0052] 22u, 22b Plain bcanng buslung
[UU53J 23&i-23d Metal strip
[0054] 24 Linkage
[IN)55] 25 Pinion shaft
[0056] 26 Fluid-conducting lme

I A bearing bushing for a motor vehicle, comprising:
an uulcr ring and an outcr ring and an elastomer clement

arranged rotationally hxedly radially between the imler
ring and the outer rin

whcrcin thc botfing bushulg is swi(chablc be(ween at
least two stlflncss stages, tlnCI a chtlngc ln stlflncss ol
thc bearing busiung is conligurcd to be provxled by at
least one auxiliary element disposed radially between
the i&incr ring and the outer ring

2 Thc bearing buslmlg as clainu:d in claim 1. whcrcul thc
at least onc aux&fary clmnmlt is Ionned as an elastomer nng.
v herein, for the chan e in stifliless of the bearing bushing,
the elastoiner ring is movable axially on the inner ring.

3 The bearing buslung as claimed in claim 2. wherein the
cia stomcr nng comes (o bear radiafly bctw ceo thc inner nng
anti thc oil(cl &lug.

4 'I'he bearing bushinc as claimed in claim 1. wherein the
at least one auxiliary element is formed as a non-elastic ring,
wherein, for the chan e in stiffiless of the bearmg bushing,
thc uon-i:les(le ring is movable axlafly on (hc ulncr nn .

5 'I'he bearing bushinc as claimed in claim 4. wherein the
non-elastic ring comes to bear radially between the inner
ring and the elastomer elenlent

6 Thc bearing buslung as claimed in claim I, wherein Ihe
at least one auxiliary element is fi&rnled as a support ring„
wherein the support ring is arran ed on the elastomer
element at an end side and, for the change in stiflness of the
bearing busiung, is nu&unted rotatably on the inner ring.

7 The bearing bushin as claimed in claim l. wherein the
elastomer element has. at least on one end side. at least one
axially formed recess. wherein the at least one auxiliary
elcmcnt is Ii&rmed as a nng elcmen( aud has an axmlly
fi&rnuxl protubcrimce in a mtulner complmncntary to thc at
least onc axially le&mell lect:ss, whcicul, for thi: change hl
stiffness of the bearing bushing, the ring elenlent is axially
nx&vable on the inner ring
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8. The bearing buslfing as claimed in claim 1, wherein tv o
auxiliary clemcnm arc provided for Ihe change ul sufliless of
thc bcdrulg bushulg, whcrcin, for Ihe change ul stlfliless of
the bearing bushing, the two mtxiliary eletnents come to bear
against the elastonler elenlent in each case at an end side

t9 Thc bearing busluug as claimed in elena 1. v,hcreln thc
dl lt:dsl onc Buxlhary clcnlcnl ls d hose Btrttngcd wilful thc
elastonler element. Ivherein. for the change in stitfness of the
bearing bushing, the hose is configured to be tilled with a
fiuid.

10. Thc bearing buslung Bs claimed m claim 1. wherein
for the change in stiffness of the bearing bushing. at least one
Beta;ltol'. conlptlslllg, Bn clcctl'tc nlotot't';I colnprcssol; ls
provided, wherein the at least one actuator is connected at
least indirectly to the at least one auxiliary element.

11 A method of switching a stiffness of a bearing bushiag,
conlprhslnfg

providing a bushing bearing ulcludulg ml mncr rulg. an
outer ring, an elastomer element arranged radially
betivccll the inner nng and the outer ring. and an
auxiliary element arranged radially between the inner
ring and the outer ring, and

changing the stifi'ness of the bearing bushin from a tirst
stifi'ness to a second stiffness by moving the auxlhary
elenlent axially on the inner ring.

12. The method ofclaim 11. wherein the auxihary element
is formed as an elastomer ring, wherein, for the change in
stitfness of the bearing bushing, the elastomer ring Is moved
axially on the inner ring

lfh Thc method of clmm 12. whcrcin the elastomer nng
comes lo bear radially between thc truler nng aud thc outer
rulg.

14. The method ofclaim 11. wherein the auxi fary element
is formed as a non-elastic rinu. wherein, for the change in
stitfness of the bearing bushin, the non-elastic ring is
moved axially on Ihc inner nng.

15. The method of claim 14, whercul thc nou-clasuc nng
comes to bear radially between the inner ring and the
elastomer element.

16 The method of claim 11, wherein the elastotner
element has, at least on one end side. an axially formed
rcccss, whcrcin thc auxiliary element ls firmed as a nng
elcnlcnt Bnif has itn dxlttllv foluuxl prolubcrdncc ul B nlanncl
complementary to the axially fomled recess, v herein, for the
change in stiffiless of the bearing bushin „ the ring element
is axially moved on the inner ritlg

17 '1'he method of claim 11. Ivherem for the change in
stllfilcss of thc bearing buslung, an actuator ulcludulg an
clectnc motor or B compressor ts provided, aud

lhe actuator Is co nncmcd at least indirectly to thc auxiliary
element and is configured to move the auxiliary ele-
ment axially on the inner nng.
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