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(57) ABSTRACT
An electromechanical clmssis actuator includes a single
electnc motor and two screw drives. The two screw drives
usc a conuuon threaded spindle. A spindle nut of the iirst
screw drive Is lotlltlonallv ilxcd to thc electric nlotol s lotol
and engages the tlucadixt spindle in a back-dnvcablc man-
ner A spindle mlt of the second screw drive is selectively
coupled to the electric motor's rotor by a coupler and
engages the threaded spindle in a self-loclung (not back-
driveable) mmuler. When the coupler is in an engaged
position, thc actuator operates in a level-ad)ustment mode.
When thc coupler is ln a released position. thc actuator
operates ln a dampulg mode.
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ELECTROMECHANICAL CHASIS
ACTUATOR

('140)S-ltliltlililiNI E I'0 Rl!I,AI Ill)
APPLICATIONS

This application is the U S National Phase of PCTAppln.
No. PCT/DE2017/100903 filed Oct. 19, 2017. w luch clainw
pnortty to DE 10 2016 221 206.0 lilcd Oct. 27. 2016, the
entire disclosures of which are incorporated by reference
herein

TECHNICAL FIELD

1'he disclosure relates to an electromechanical chassis
actuator suitable for use in a motor vehicle.

BACKG ROI IND

An adjustment drive for the klcalixed adjustment of a IO

chassis component is known from DE 10 2006 052 253 B3.
This adjustment drive hos a plurality of wheels ormnged
partially eccentncally to one another and is connected to a
control ann which Is provided to atuich a vcluclc wheel to
dn auxiliary frtunc.

I )I I 10 2005 059 117 A I diacklses an actuator for an active
chassis of a motor vehicle which comprises a hydraulic or
pneumatic actuating cylinder and a compensation sprin,
wherein the actuator is to be designed in such a moaner timt
the static body moss of the motor vehicle is home by the Io

coulpcusBtlou spnug.

SUMivfstRY

llus disclosure seeks to specify dn elcctromcchtuucal li
cluissis actuator which has a broader lunclionalily compared
with thc prior art.

I inlbodinlents and advantages explained in the tilllov ing
in connection with a inethod ot operation. sinlilarly also
apply to a device„ in other words the electromechanical do

chassis actuator. and vice versa.
lite cfmssis uctuator has two screw dnvcs whmh each

luivc their owu threaded spindle and lhcir own spmdle nul.
Iu erich cdsc, thc clccnumcchtlulcal chdssis itctuittol univ itis
a sin le electnc motor I'he rotor of this electric motor Is
coupled or can be coupled to at least one spindle nut In
addition„ the chassis actuator has a switchoble coupling
which interacts with the acre~ drives of the chassis actuator.
Thc su itcluiblc couphng is used to switch betwcwn a level-
adfustmcnt mode aud a damping mode of the screw dnvc o

If Ihc level-udfustment mode ol Ihe classis actuatur Is
activated, a level adjustment of the chassis according to the
principle descnbed in Dl I 10 2014 215 420 A I. fbr example,
takes place.

In the dampin mode. on the other hand, o linear move- ss
mani of Ihc tlucadcxf sputdle ls convertcxl ulto a rois/ion of
the spindle nut which Is damped by clectmmagnctic forces.
Difli:rent clcctromaguetic dtunpcrs winch v, ork accordulg to
this principle are disclosed in documents I'.P I 515 064 Bl
and l)ii 10 2010 013 935 Al, for example. Io

The electric motor of the electromechanical chassis actua-
tor nloy be operated as a generator in damping mode.
Likewise. It is possible ul damping mode for a tortfuc to be
acutely appln:d to thc rotor coupled to Qte spuldlc nut by
cncrgtzutg stator windings in Ihc cleclric motor. si

If Ihe electromechanical chassis actuator is operated in
level-adjustment nlode. a lifting of the vehicle body ls

,116 B2

possible ul that a tortfuc Is applied to thc spuldle nut by
means of the electric motor. The electric motor can be
opcratcd as a generator when lowcnng thc level of the
vehicle body, insofar as the screw dnve is not a self-locking,
gctlr, ut ptlrticulal B bdll sert:w itive Iu Inch case) thc
electnc motor v, ith which the dmnping effect of the chassis
actuator is aclueved in casmping mode is identical to the
electric motor used for level adjustment I'he electmine-
chanlcal chassis actuator is preferably used with sin le
whccl suspcusious. Usc w lib other Bale coustrtlctlous, lol
example twist-beam axles, is also possible in principle.
Rather tlmn a ball screw dnle or a plurahty of ball screw
drives, the chassis actuator may also have at least one screiv
dnve ol another design. for example a single movmuent
thread without a roller body.

The chassis actuator has two screw dnves arranged coaxi-
ally to one another lvhich each compnse a separate threaded
spindle and also an associated spindle nut. In this case, the
rolor of lhe single clcctnc motor of the chassis actuator is
rigidly connected to the spindle nut of one of the two screw
dnves. A rigid corulection In Ibis case Is understood to mewl
any non-rotational connection. including with the insertion
of a damping clement. In contrast to thc first screw dnve, thc
spindle nut is releasably connected to the rotor of the electric
motor in the case ol'he second screw drive. namely swit-
chably via the coupling. As an option in this case, a further
gear designed as a step-down gear is inserted between the
electnc motor and the slvitchable screw drive. 1 he second
switchable screv: drive is preferably used exclusively in the
lcvcl-ad)ustment mode of thc chassis uctuator. lite couplulg
is preferabiy configured as an MRF coupling. in other words
as a coupling which works wist a muguctorhcological fiuid.
Alternatively, for example. a frictional coupling or a sivit-
chable, finn-litung couplulg of any design can be uscil

According to an advantageous embodinlent of the chassis
actuator design with two screw drives, the threaded spindle
of the screv; drive which compnses the spmdle mlt that can
be dnven via the sivitchable couplin Is configured as a
hollow spindle. Thc cmbodimcnt as a hollow spuldlc has the
advantage that the tlueaded spindle of the first screw drive,
iu other words of Ihc screw drive ui w luch thc spuidlc mn is
ngully conncctcd to thc rotor of lhc elcctmc motor. can
engage with the threaded spindle configured as a hollow
spindle ln 'I space-savll'ig ulanllel'he

two screiv drives of the chassis actuator can be clearly
assigned to the two modes in which the chassis actuator can
bc operated. Thc first screw drive in which lhc rotor ol'he
clcctnc motor and thc spuldfc nut fiinn a component wluch
is ulhcrcntly rigid Imd not scparablc dunug correct operation
has a central function in the danlpmg mode 1'o perform this
function, the first screlv drive does not have a self-kicking
design On the other hand, the second switchable screw
drive oniv comes into opemtion in the level-adjustment
mode The rctcntion ol'a level adfusunent ol'hc clmssis is
favored by thc sclltlockulg design of tlus screw dnve.
Allcruatlvcl)'lr lu Iukhtlou, d lockulg uu:chantant lockulg
the second screw drive may be provided

'I'he hnear displacement of a spring plate may also be
provided in the hrst variant of the clmssis actuator. insofar as
this is operated in level-adjustment mode. In defined level
scttulgs ol'hc chassis actuator. the spnug plate can be lixcxf
iu both vanants, prcfcrably with thc help ol an indexulg
mechaiusm. In a lixed scuing of this kutd. Ihe chassis
actuator can then be operated in damping mode as an
electromechmiical damper
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In general. Ihc diflbrent opcratm modes ol'he chassis
actuator exhibiting a coupling can be distinguished from one
another ui Ihc I'ollowing way:

in a first switching position of the coupling. a level
aillusnucnl of II cluissts is Undcrlakcn bv ulcinis of an
clcctncally actuated screw dnve 1level-adjuslmmil
nxxlci,

in a second switching position of the coupling, a daniping
action nf the chassis actuator is achieved by means of
a screw drive which is not necessarily identical to the
screvv drive used ln the level-adjustment mode, but is in
each case coupled lo thc name elcclncal dnvc. wherein

damping lhrcc acts ou a rotaling compoimn! of the
screw drive filanlpulg nlodc).

1hc advantage of the electromeclmnical chassis actuator
is, in particular. that on the one hand an electrnmechanical
shock absorber function and. on the other lmnd, o level
adjustnient or level control function is achieved with the
help of a single elcclnc motor that can also bc operated as
a generator. Io

BRIEF DESCRIPTION OF THE DRAWIN(IS

Two cxcmplary embodiments arc explained ui grwiter
dclml below with thc help of dniwings. In the drawings

l1Ci I shows a first exempLsry embodiinent of an ehx-
tromechanical chassis actuator as a schematic sectional
rcprcsclttatlon.

FIG. 2 shoivs a further electromechanical chassis actuator
in a depiction similar to FICI 1. ill

FIGS. 3 lo 5 show components of QIC cliassis actuator
according lo FIG. 2.

DETAILED DESCRIPTION
is

Unless othcrwtsc Indmated, the liillowmg observations
apply to both cxmnplary cmbodimmits.

A chassis actuator identified as a ivhole by the reference
munber 10 is provided for InstalLstinn in a Inotor velficle In
this case. a housing 2 of the vehicle actuator 10 is received so

by a wheel carrier I of the motor vehicle vvhich is not further
dcpicxcd. The housing 2 has a multi-perl design Imd is
coiuuxlcd to a spnng plate 3 on wluch a chassis spruig 4 is
supporu:d. An clcctnc motor 6 configured as a hollow shafi
motor is located in the housing 2, the rotor of said electric
motor being labeled 26. I'he rotor 26 is fixedly connected to
a sleeve 8 vvhich is mounted rotatably in the housin 2 with
the help of beanngs 5„7. The sleeve 8 surrounds o tlueaded
spindle 9 conccntncally. With thc help of a side bwiruig
clmuent 11, the tlucadcxf spindle 9 Is mounlwl displaccably o

in thc housing 2 Twisting ol'hc llucaded spuidlc 9 is not
pmvided for. I'he threaded spindle 9 is secured on the
vehicle body to prevent twisting

The threaded spindle 9 forms a screw drive along with a
spindle nut 13. Balls roll as the rolling body between the ss
spindle nut 13 aud thc threaded spuidlc 9, lhc screw dnvc is
therefore conligurcd as n ball screw drive. The spuidlc nut 13
is lixmily conncclcd lo the rotor 26 of the elcctnc motor 6 via
the sleeve 8. 'I he upper end of the threaded spindle 9 that
cannot be identified in the figures is comiected to a vehicle io
body. Each deflection and rebound of the chassis sprin 4 ls
accompanied by a hnear movement of the threaded spindle
9 which Is couveitcd Into a rouition of thc rotor 26 of the
cfccxnc motor 6. Thc elcclnc motor 6 m tins case is operated
as a gcncralor and acts as an cleclromagimlic dampuig Ss

element ivhich replaces or supplements another, for exaniple
hydraulic, damper

In thc cxcmplary cmboduncnt according lo FIG. 1, a
centrifugal force brake 12 v hich acts between the spindle
nut 13 and the hnusin 2 is connected to the spmdle mit 13

In a corresponding manner. a centnfugal force brake can
also be mtegrated in the chassis actuator according to FICI.

2. A centrifugal force bmske of this kind within an electro-
magnetic shock absorber is known In pnnciple lbom DE 10
2010 013 9335 Al.

I'he housing 2 ofthe chassis actuator I U according to I'l(i
I cnmprises a lower housing part 18 which is held on the
wheel carrier I and also an upper housing part 28 which is
displaceabie relative to the lower housing part 18. In order
to displace the upper housing part 28 relative ln the lower
housing part 18, a second screw drive Is provided witlun thc
chassis actuator 10 wluch is made up of a thrcadcd spindle
17 cnnfigured as a holloiv spindle and a spindle nut 15. 'the
screv drive formed from the threaded spindle 17 and the
spindle nut 15 is a simple movement thread w:ith self-
locking properties. The spindle nut 15 can be cnupled to the
sleeve 8 via a coupling 14 winch is configured as an MRF
couphng in Ihc present case. In addition, a bcaruig clmucnl
16 for lhc axial bearing of the sleeve 8 ou thc tlucndcd nul
15 can be identified in lil(i. I 'I he threaded spindle 9 of the
first screw drive engages with the hollow threaded spindle
17, as hkewise emerges fmm I'l(i I

If the switchable coupling 14 is closed, the spindle mit 15
can be drii en bv the electric niotor 6. The level-adjustment
mode of the chassis actuator 10 is activated by thc closod
couphng 14. Thc rotation ol'hc rotor 26 in llus case is
converted intn a displacement between the housing parts 18,
28, wherein a rotational lock is effective between the hous-
ing parts 18, 28 A possible displacement path is referred to
as AL in FICi. 1. The displacenient path AL corresponds to
a displacement of the spring plate 3 in the lon itudinal
direction of Ihc tlucadcd spindle 9. In this way. thc chassis
actuator 10 can be operated as an actuator for lcvcl adlusl-
meul lluough thc scxond screw dnve, ui other words lluough
the screv drive comprising the threaded spindle 17 and the
spindle nut 15

As soon as a desired chassis level has been set, the
sv itchable coupling 14 is opened so that the chassw actuator
10 can bc operatmi as a damper. in other words In dimipuig
mode. ui wluch thc rotor 26 can be driven tluough displacc-
mcnt of the tlucadcd spindle 9. A luicar gunle between thc
housin pwts 18, 28 is labeled 19 in lff(i I

In the exemplary embodiment accordmg to lii(i. 2. the
spring plate 3 vvhich is also height-adjustable in this case is
connected to a lockin sleeve 20 which is height-adjustable
iu respect ol'he housing 2 and lust hkc llus surrounds Ihc
tluceded spindle 9 concenu ically. A connection wluch is nol
displaccable in Ihc longituduial direction of thc tlucadcxf
spindle 9 between said threaded spindle and the kicking
sleeve 2U can be produced and released in the enibodiment
according to FICI. 2 by a couplmg 21. If the coupling 21 is
open. in other vvords there is no coupling between the
locking slccvc 20 and the llucaded spindle 9 ui lhe axial
direction, thc chassis acsualor 10 can be used in cont unction
with thc cxcmplary cmboduncnt accorduig to FIG. I as an
electroniagnetic damper

If, on the other hand, the coup fin 21 is closed, the locking,
sleeve 20 is displaceable. in other words height-adjustable,
along with the tlueaded spindle 9 in the axial direction. The
loc4ng shxve 20 acts along with a locloug nng 22 mid a
switch ruig 25, as is known ui principle from DE 10 2014
215 420 Al. In FIG. 2. ui addition, bearuigs 23. 24 for Ihc
msdial or axial bearing of the locking ring 22 on the housing
2 can be recognized in I'ICi. 2. 'I he locking unit fiirmed by
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LIST OF REFERENCE NUMBERS

I Wheel carrier
2 i lousing
3 Spring plate
4 Chassis sprin
5 Bearing
6 Electric motor
7 Bearing
8 Sleeve
9 llireaded spindle
10 Chassis actuator
11 Slide bearing element
12 Cmitnfugal Ihrcc brake
13 Spuidlc nut
14 Coupling
15 Spindle nut
16 l3earin element
17 Threaded spindle
18 Lower housing part
19 Lmcar guide
20 Locking slccvc
21 Coupling
22 I.ocking ung
23 l)eariim
24 Bearing
25 Switch ring
26 Rotor
27 Locking unit
28 Upper housuig part
29 tiutde contour
30 tiutde contour
31 Control cern
AL Displacement path

lc

ls

i
the lockuig sleeve 20, the locking ung 22 and also thc switch
rina 25 is referred to as a whole as 27. fhe locking sleeve
20 has various uide contours 29, 30 which are provided for
interaction with control cams 31 of the locking ring 22. With
the help of the different guide contours 29, 30. the locking
sleeve 20 and v, ith it also the sprin plate 3 can be locked
in two diffi:rent lmight settings. As soon as the spring plate
3 is locked, the chassis actuator 10 cmi bc operated as an
electroniagnetic daniper, in other words in shock-absorbing
niode. when the coupling 21 is open 1 I 1

Thc uivcnlion claimed is:
I An eiectromechanical chassis actuator having tvvo

screw drives arranged coaxially to onc another which each
comprise a spindle nut and a threaded spmdle and having a
single clixlrm motor, lhe rotor of which is coupled to a Iirsl
of the spindle nuts, ivherein a sivitchable coupling mteracts
v ith the screw drives for switching between a level-adjust-
ment mode and a damping mode of the screw dove, wherein
the rotor is rigidly coupled to the first of the spindle nuts and
swilchably coupled lo a second ol lhc spuidle null via lhc
couphn'

2 The chassis actuator of claun 1. wherein the threaded
spindle of the scrcv drive wluch includes the second spuidlc
nut is contigured as a hollow spuidle

3 Thc chassis actuator of clann 2, whet'cin lhc lire'Jdcx!
spindle of the screw drive ivhich includes the first spindle
nut engages with the threaded spindle configured as a holloiv
spindle.

4 The chassis actuator of cLaim 1. wherein the screw drive
which includes the second spindle nut is configured as a
self-locking scrcis drive.

5 The CIutssts actuator of claim 1, wherein a spring plate
is displaceable in an axial direction of the threaded spindle

6 Tile chassis actuator of clainl 5, having an indexing,
mechanism for the effective fixing of the spring plate in the
axial direction in the dan)ping niode.

7 The chassis actuator of claim 1. v herein the couplin
is a magnctorhcological lluid couphng.

8 A method ol operating a chassis actuator arranged in a
chassis of a motor vehicle ivhich has two screw drives and
a single electrical drive provided for actuation of the screiv
drives md also a coupling provided for switching between
difi'erent operating modes of the cltussis actuator, wherein a
rotor of the electrical drive is connected to the one screw
dove mid is swilchably coupled to the other screw drive via
thc coupling, thc method composing.

in a first switching, position of the coupling, undertaking,
a level adjustment of the chassis by nleans of the other
screw drive.

in a second switching position of the coupling, achievin
a damping action of the chassis actuator by means of
thc onc screw drli c. whcrcin a daniping force acm on
a rotatiilg conlponcnl of lhc screw ihlvo.
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