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ROTATIONAL VIBRATION ABSORBER AND DRIVETRAIN FOR A MOTOR
VEHICLE COMPRISING SUCH A ROTATIONAL VIBRATION ABSORBER

Description

{0001 The present lnvention relates to a votational
i sable about

which is

,,,4

ibhration danper comprising a base part ro

i
an axis of rotation and an idneztial mass

rotatakle relative to the base part counter to the reset
force of a raset device, wherein the reset device has a
gpring device for generating a set force. The present in-
vention further relates to a drivetrain for a motor wehi-

cle with a rotational vibration damper of this tvpe.

021 A rwotational vibration dawmpsr iz koown from DR

189 07 216 C1 which has a base part in the form of & sup-
port plate rotatable about an axlis of rotati

tial mass is srranged on the support plate
tate relative to the base part counter to the reset force
of a reset device. The reset device has a bending spring

gxtending in a radial direction which is arrvanged on ths

one side on the base part and on the other aside on the

inertial part. The bending spring functlong Lo generate a

gat force which directly affects the inertial mass when
the inertial mass is rotated relative to the base part
zuch that the set force egualsz the reset force affecting
the dnertial mass. The known torsional wvibration damper
ig disadvantageous insofar as that a relatively largs
bending spring reguiring a large installation space isg
neceszary for the reszet device, especially as thisg reset

ial
e

mass and on the other side on the support piata. The

device nust be arrganged on the one side on the inert
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thse othsy
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one

MAZS on aide also has the

bending spring on the

ngement £

tion iz  largely

of

predefined.

flexible arrangement the bending =

for rotational dampers

In addition, it has been shown
form of the support plate may
rong deformations so that the
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the inertisl

the

AX

nal vibra-
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AL

3 @

o]

PG

deg

oribeaed.

vibration

ions

ratsz

interac-—

tion of the of the rotatio: ion danper
nd thus its

IG003: It is therefore the obiect of the prasent in-

vention to orgate a rotational wibraticn damper that

overcomes the previously listed dizadvantages. In addi-

tion, the underlving object of the present invention is

to create a drivetrain with such an advantageous rota-

vibration damper.

in Patent Claims 1 or 1l. Advantageous ¢
invention are the subkie matter of the sub

UGN The rotational vibration damperx
the invention has a basge part rotatable abc

rotation., The

feature

ambodiments

o listed

C}f t_\-»-

clalims.

according Lo
cut an axis of

base plate or support plate extending essentially in the
radial direction, wherein it is preferred 1f the Lhase

part lg formed sandwich-liks from twoe disks lying oppoe-
gite one another and spaced apart {rom onsg anotheyr, as
this will be explained again later in greater detail. In
additvion, the rotational vibration damper has an inertial

massg part which may be rotated an

aXls
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e to kase pact

set  device, To

distinguish
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counter to the rase
the rotat
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onal

ke

e of

RS

vibration

dampey from a torsional vibration damper, 1t is mentioned
in thiz context that said inertial mass part is not ar-
rangad in the torgus transmission path of a drivetrain,

whereas in the case ©

,:f & i(

>relonal vibra

tion damper,

slamant

andgd the

the primary elsment, the asscondary inter-
mediary spring arranqament are arvangaed in the torgua
trangmizsion path. The reset device has a spring device
oy generating a seat force, wherein the spring device
have, for sasxampls, ong oy wmultiple spring elens in

addition, the x

esat

about a pivot point.
ray, for ewample, be
point oy directly an
ferred 1f the lever

gpannead by the

device ha

&
<
w

Thug, the pilvotable

j&

thes
>lament

A
kRviel

table

base part. It

S

i

directions

a lever =1

indirectly

pivotable

emant p~““t1b?c
lever element
th

here L‘\{

faes

via & pilvob

18

in a plans

tional wvikhra=-

tion dampeyr and iz consequently pivotable about an axis
extending through the pivot point in the axial directions

of the rotational vibk

atabl

spring device on the
ont the other sids in
ated by the spring dev

tizl mass part while
the inertial mass par

In

a bhe

damper.

o

Ak

= ¥
L e

=

=

i

ona side and the
such a way that the

ce aay be transmit

the

addition,
nd~proof
arranged hetwsen

inertial

the
oy ri
thes
Tass part
f GX

o

[l

EIR I

set

tad

genexr-
the iner-

force affecting

aengagement point

of the lever element. This has the advantage that the
spring device of the reset device generating the set
force doez not have to dirvectly affect the insrtial mass
pact, but ingstead wmay be arranged 1in fact at ancthey
point on  the base part of the rotaticonal wibkraticon
dampey, by which means a space-saving and flexible ar-
rangement of the spring device on the rotational

tion damper is pessible. On the other hand, a levery
may be sst or specified dune to the lever alemant, based
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on which lever ratlo the reszet forves acting on the inex-
tial mass part ig larger or smaller than the set force
generated by the spring device of the reset devios. Thus,
the stiffrnegs of the reset device may

tavgeted way by specifving the lsver ratio
b

itating a particularliy stiff spring device for

ha get force. It should thus initia

that the spring deviee has only a low spring :igidity and
congequently may be formed in an sgspecially installation

SPage—-saving wherain in addition a flexible arvange-

ment of the spring deviece on the base part of the rota-

tional vibration dampsar is possible.

ToGoet in one adval s emhodiment of the rota-

Lional vibration damper acecording to the invention, the
spring device has at least one spring elament, preferably
at least one helical spring, and a support shoeg, whersin
the set force of the spring element may be transmitted to
the set force engagement polnt via the support shes. In
cerdexr to keep the friction low batwesn the support shose,

which 1

i

preferably manufactured from a plastic material,
and the base part, on which the support zhoe is zup-~-

ported, the support shoe iz supported or supportable on

the base part via at leasgt two rollers. It has hereby

P

proven advantageous, in the sense of a simple and secure

support of the =support sheoe on the baze part,

L

;. -4
;,)

gt twe rollers are fixed on the sgupport shoe so that

it may alsoe be considered as a roller ghoe. In crder to

improve the support of the support shoe on the hase part

ven more, 1t is additionally prefsrred

rIL'
u

ey v 3 P =R S R i L1 T - . e .
mant 1f the axies of the at legast two roilerg are spaced

apart from the set force engagement point. In this con-

text, it has proven particularly advantagecus if the ax-

lez of the st least two rvollers are arranged on opposite

sides of the sel force engagenment polnt. The two ryollers
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ali

hereby prefevably have tThe sams
engagement point.
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L e
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side

Basically, element

the

spring i

on away

facing
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from the support
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thea zet foz

ht be

via a support point formed by a section of the bases part
However, to simplify the producticon of theg bass part and
the applicaticon of the spring element of the spring de-

vice, the spring slsment is supported or

the side facing away from the support =
part via a retaining shoe in one preferred
the rotational vibkbrarion damper aceording

shos, ocongssgquently for

%

from the base part, iz preferably formed

from

embodimaent of
to the

mead

pact. It iz also preferred in this embodiment 1f the re-
taining shoe is arranged between the base part and tha
gpring element pretenszsioned by the spring slement. To

in =

part

uch & way the

this has a segtion aligning with the retalning shos in
the extension dirsction of the spring eisment, the re-
taining shog in this embodiment 1s preferably fized on

Fet
Rt

Sans.
a p’m

rovaen

ES

,,,}

Laxr

vy

e 3
R 2 el A

pars

anaectlion

lar,

and
ad-

oG

ticularly

Looos] in oxder bto eliminate ONE OCoUrKIng in
the area of the base plate formed suppert plate in

damper

216 21, the has pl%te in one particularly

bodiment of the vibration

wich-Like

and spa

G a
i <
LS

the invention formed ss

ing opposite one ancthery ced apart

5

to DE 199 07
preferred em-
coaccording Lo

from

other. BEven if disks are always discuszed here, these may
also be desiognated as plates. It has been ghown that, due

to zgald sandwich-iike strupture ¢f the base

part from



WO 2018/080902 PCT/US2017/057489

- & -

disks lying opposite ong ancthey and spaced apart from
one aannther, a high rigidity of the rotationsl wvibratioen
dampsr may be achilgved in the area of ths bhass parig,
which algo prevents undegired vibrations of the base part
in the axial divscibion. The twoe disks lyving opposite one
znother are thereby praferably coupled rotaticonally fixed

to one another, wherein this may be carrisd oubt particu=~

larly preferably by a ring ¢r connecting ring lyving in-

PR, | - ¥ “ew o] A oy A e o g o
ward in the radizl direction.

advantageous ambodiment of

o009l in one particulsa
the rotatiocnal vikrarion damper acoprding to the inven-
tion in which the base part has the previously mentioned

zandwich-like structure, the reset device 13 arranged at

partially between bthe opposing disks of the base
In this way, the disks of the base part may have a

spacing from one anothsr, which increases stabil-

while the partial arrangsment bhetwsen the
3till guarantees a compact struwebure. Thusz, it is par-
ticularly preferred if the spring device of the reset de-

1

vige 1s arranged at least partially betwsen the disks of
the

ne ano It is thus ad-

&}

the base part lying opposits
ditionally preferved Lf the spring element of Lhe spring
device 1s arranged, praferably completsly, between tha
disks of the base part lving opposite ong ancther. Alter-
natively or supplementally, the support shos and/or the
vetaining shoe may alse be arranged partially, preferably
completely, between the T

opposite one another., In

supplementally possible

alerent of the reseb device 18 arranged at least par-

tially, prefsrably conpplstely, between the two disks of
the base part lying opposite one ancther. In partioular,
a complete arrvangement of sach cowmponent of the reset

vica between the disks lyving opposzite one anothey ensures

that each component may be positicned relatively sasily
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batween the two disks of the base part 1o the context of

the assembly, which significantly simplifies manufzotur-

ing. This is particularly advantageous for the spring

element, especially as this is to be set by prete

the same in the rotaticnal vibration damper or its spring
&

davicse.

0010} Poe configurs the support of the su

the base part wvia the at lsast two rollsrs

2488

u

1y and secur

in another particulariy
embodiment of the rotational vibration damper acgordi

11
to the invention, at least one of the rollers axtends

into recessaes in the two opposing disks of the bhase part
designed like a sandwich so that =aid roller is suppovhs

oy supportable on the bhase part via a recess edge of the
recessas. In this embodiment, it is praferred 1L the two

rollers of the support shoee each extend on both

into A recess in the opposing disks of the base
part in order to be supportad or supportable oo the base

- Ry — - ) -~ S 3
rart in the manner described.

ToGrid Accordi to anothey

the rotational vibration damper

tion, whose kase part 1s designed from two di
&

ancther in a sandwich-like way,

which the spring element iz supported on the
bage part on the sids fac’ﬂg away Irom the support shoe,
is fiwed on the two disks of the sandwich-like bass part.
The previously mentionsd pin connsction has proven par-

ticularly advantagecus herve, especially as a correspond-

ing pin may extend through the retaining shoe in the ax-
kR

direction in ordsr tg extand on the cns side into a
racegs in the one disk and on the other side into a re-
cess of the opposing dizsk of the base part. In this con-
text, i1t has proven adwvantagsous to provide another pin

of this type te prevent pivoting of the retaining shoe.
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However, inztesad of saild sscond pin, 3 simple and/or ur
lateral screw connecticon might also bhe provided to pre-

vent rotation of the retaining shos.

(0012} Iin ancother advantageous smbodiment of the yota-
tional vibration damper according to the invention, said

rotational vibration dam has an adijusting devics by

means of which the raset device may be adjusted by chang-

curve of thse reszset foros

f{;
bate
2]
ot
ke

inyg a reset force characte
acting on the inertial mass part, in that the pivot point
ig adiustable and/or displacsable to change the lever ra-
tio ¢f the lever element. Thus, the pivot polnt may be
arvanged, for exwample, to be movable on the base part,

wherein a movement of the pilvet point in the radial di-~-

rection relative to the basge part or along & radial is

{00133 According to ancther advantageous embodiment of
the rotational wvibration dampesry according to the inven-

-~

ticn, the adiustin

g dewvice hags a drivable hydr

ton which may be impinged with hydrauliic pr

Yions

v on both sides. The hydraulic piston,
alse the coviinder accommodating the hydraulic piston, is
preferably arranged betwesn the opposing disks of ths
kase part designed 1ike a sandwich to achisve a compacth

and rigid structure. By designing

& hydranlic pliston which may be

x

of the adj~;

e conside

(00147 To be abls to transmit the movement of the hy-
dray e

securely, and directily to the pivoh polnt, and thus Lo

lic piston of the adiuvsting device relatively

create an adjusting devies with a low susceptibility to
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in another particularly preferrsed embodiment
of the rotational wvibration damper according to the in-
vention, the movement of the hvdraulic piston iz fyans~

mittable to the pivol point of the lever element in a ra-

tice of 1: dfor in the szame direction. T

sroven advantagecus if the movement of the hye

ton and the movsment are

carried out along wharsin the two

another, vel sx-

gtraight lines are spaced

tend in flexible and in-

gaving positiconing of the hydraulic pis-
In this context, a transmission link be-

raulic piston and the pivoet point has proven

o s

vantageous, by means of which trans

RZLon

link the movement of the hydrauvliic piston may be tyrans-
mitted to the pilvot point, wharein 1t is preferrved if

thig transmission link moves only translaticnally and iz

not pivoted.

TO0L5E In another particularly advantagecus embodiment

of the rotational wibration damper according to the in-

the transmi

sgion link bhetween the hydraulic pis-

Lon and the pivelt point is arranged bhetween the Opposing

-

1y or supplementally, the transmission link has an

disks of the base part designed like a sandwich. Alterna-
&

Vord

oppositely agranged ink section, betwssn which the
spring elemant of the spring device extends. In this way,
the spring device or spring element and transmission link
may bhe arranged together in a relatively small space,

Ry

without negativel

impacting  the functioning of the

Lransmission link on the one side and the spring =2lemeant
onn the other side, The two transmission links lying oppoe-
& ong ancother, which may basically be designated as

partial 1links of the transmission link, are preferab.

fagtened to one ancther, whersin the mutual fastening

ba carried cut, for example, at the attachment podint on
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the hydraulic piston and/cr at the attachment point on

3
[
@
s
C

the pivot peint, It iz a preferred if the 1link sec-

tionz ars designed to be structurally ldentical.

RLEREN: Te be ables to integrate the presviouszd man-

tioned transmission 1ink into the rotational wibration

as gurved in

damper in a space saving way, it 1s

ancther preferred embodiment of the rotational wibration

e
damper according to the invention, wherein

&
ried out, if necessary, to prevent & <ol

movable support shoe with the transmission
way, it is ensured with the curved transmission iink or
the curved link ssctionsg, that esven 1f a support shos is

displaced into an send posi

Che transmission liok or the link sections, wherein the

5

transmission link and spring device may stlll be arranged

In ancither advantageous anbodiment of the gota-

i
tional vibration damper according to the inventicon, a

the hydraulic pilston to re-

ko an end position
sgane thereby preferably arvanged
in a to the hydraulic piston in

ordery ructure of the adjusting de-

vice for reserting the hydraulic
siston thereby preferasbly essentially hasg a fail safe
I

function, which causes the rasetting of the

piston into the end position in the casse of & switching

off or a failure of the hydraulic supply device. In the
end position of the hydraulic piston, the pivot polint in-
vteracring with the hydrauslic piston alsc preferably as-
sumaes an end position, in which the reset forces acting on
the idnertial mass part 1s the greatest. Alternatively,
b

- - ey = L T T - - O ] R 3 - By
1@ inertial mass part way also be locked relabtive Lo the
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kase part in this snd positicn of the hydraulic piston og

the of the pivot point, as thig is addresszed agalin later.
f

N

[o01et In another advantagecus embodiment of the rota-

1

ticnal vibration damp@r acocrding to the invention, a

throttle or restriction is provided in at ast one hy-

draulic ling that lgads to a pressure chamber azsigned to

Pegt

the hydraulic pistoen.

[0019] dccording to another preferred embodiment of
the rotational wvibration dampesry according to the inven-

tion, a synchronizing means for synchronlizing and/or cou-

bat

pling the movement of the hydraulic piston with the move-

ment of a hydraunlic piston of ancther adjusting de
srovided, wherein the other adiusting device mayv Dunotlion
for adiusting another reget device. The synchronizin

means may hersby be designed as a synchronizing ring ex-
tending in the clrcoumierential direction, which 13 ro-
tatable relative to the base part about the axis of rota-
tion <«f the ctaticnal wvibration

with or is ooupled to

for szample, one support

nteyract-

inq with the respective hydraulic piston so that a lineax

displacement of

rovtation of th
the otheyr hydr

to the synchreonizing means, it is ensured that the two

ulic pisteon via the other zupport arm. Due

are synchronized and may sssentially sxert

voee on the inertial mass part.

<

-
g
®
i
o
D]
4
®
143]
([»
Jurk
e,
C
e
-~

IG0201 In ancther preferred embodiment of the rota-
tional vibration damper according to the invention, t

pivet point is essentially formed by an adiustable and/ox

displaces projection, wherein a stop 13 provided on

;,,1

the inertial mass part which is suppoerted or supportable
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oen the projection whiles limiting ths maxdimum rotaticonal

r

angle bestween the inertial mass part and the hase part.

In this ewmbodiment, it iz preferred if the stop is sup~

ported or supportable on the two oppos-

ing rotational dirvection the maximum zo-

taticnal angle betwesn the inertial mass part and the
baze part. Dug to the stop and its integraction with the
proejection, the maximum rotational angle between the in-
grtial mass part and the bhase part is thus limited so

that, for

%
I
%
o]
v

a cowplete cowmpression of the spring
elements of the spring device mayv bhe prevented when the
spring =lements are adiusted in a corresponding way to
the limit of ths maximum rotaticnal angle. In this em-

bodiment, it is additionally preferred 1f the maximuam ro-

tational angle varies as a function of the position of

the preotection relative te the basze part. Thus, the maxi-

mum yrotational angle may, for example, undergo the great-
23t limitation when the reset force is the greatest due

to the adiusted reset force charvacteristic curve, thus,

when the latter has the greatest aslope. It is alse possi

bhle to design the projection and the stop in such a way

that the inertial wmwass part 1z locked relative to ¢

base part in a position of the adiustable and/or dis

placeable protection, wherein said position is preferably
1

the previously mentioned end poesition of the

pilzston or the pivot point, which is then part
preferably aszumed when the hydraulic pressure falls ox

ig awitched o¢ff, whereln in this c¢ase the previously man-

£
D
B
&

A
r+

iz uszsed to reset the hy@raulic pig-

ton into the end position. To achieve the limitation of
the maximum rotational angle across the largest possible
ocpaerating range of the rotational vibration damper 1n an-

othey emnbodiment of the rotatioconal vibration damper ao-

iing teo the invention, the projection and the stop are

supported or supportable on the protection across at

fourth of the mpaxipum travel path of the pro-
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slative to the bass part, across at least half

of the maximum travel path of the projecticn relative to

the bass parvi, or acroess the entirve maximuwn travel path

of the projecticn relative to the base part,

0021 In another advantageous embodiment of the rota-

3

1tlon, the

tional vibration damper according to ths 1nvs
inertial mass part is supported or supportable in the ra-

in the axial dirsction via at least

three vollers. Tt is thereby preferred if the rollers are

» part. To additionally achieve
articularly secure support of the inertial mass part
ot the base part, the rollers are particularly preferabl
pretensioned in the radial direction agailnst the inertial
masg part and/or against the base part. In addition, it
hag proven advantagssous if the rollers, which are rotata-
kly fixed on the base part, each extend into a guids
groove in the inertial mass part. The gulde groove may
theraby be designed as encompassing in the circumferen-
ial direction 1n ord to accommodate all rollers pre-

i
sent in a ¢onmon guide JYOoove .

100221 To e able to particulariy @aaily determine the

-~

adiustmaent of the reset device, optionally to be able to

fu

control the adiusting device for adiv 3ting the resst
vice in a targeted way, detectable means are arrvangsad on
the plvet point, opbionally on the proischion, which may
e detectad by a detection device while determining the
position of the pivot point relative to the base part.
Thus, the detectabls means or the detection device may
ba, for example, optically detectable means and an opti-
cal detection device. Howewvey, othesr detectabkliese means,
that may be detected wvia a corresponding sensor of t
“ion device, ars alsce concelvable. Baslically, the

nodevice with a corresponding sensor may be arp-

L9

9

the base part. Howaver, to be able to detact
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the position of the pivot point relative £ the base part
particularly easily, the detection device is preferably
fized to a stationary componsnt. The stationary component
may be, for example, a non-robtating component

drivetrain adiacent to the rotational wvikration damperv.
Thus, the detection device 1ncluding the corresponding
srigor might, for sxample, be arrangsd on a sztationary
housing of the rotational vibration damper oy an adiacent

componsnt within the drivetrain.

L0023 Accordi Lo another advantageous smbodiment of
the rotational "lbf&.igi damper according to the inven-
the

ingrtial mass part is designed at least par-

]
9]
S

3
1]
it
®

e

A
6]
o

Y
&

T
®

i
1‘1.,

n
b
o)
1k
0]
et
o
M
it
0
lae]
¥k
1
I'aa
[$3]
-
s
9]
4

- e . ey en fe FTi gy o g - P P -~ = ] o P T S
a ¢ast part. The shaged sheet metal part has the advan

tively easily by shest metal shaping. Two or more szhaped
sheet nmetal parts deslgned separvately from one another
may, for sxample, alse b2 jolned togsther into the inexr-
tizl mass part, wherein it is preferred in this case if

"
the guide groove 18 tween tThe shaped shest

matal partsg by the
moxra shaped sheet metal parts with a cast part, for axam-

rle, a cast ring, may also be advantageous here.

00247 The drivetrain according to the invention for a
icle has at isast one embodiment of a rotaticenal

ration damper of the previously described type accord-

invention.

t
@]
4,
~t
vy
i

in Gne advantageous embodilment
rain acoording to the invention, the bhase part of

tional wibration damper 1z fastened in a rota-

fixed way on a component arranged in the torgue

transmisgion path, while the inertial mas:

f/}
3
3k
=
-+
E"!
[
4]
&)
1
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vanged ocutslds of the

torgue

istinguishes

zhates

whioh

inatalled

ivetrain,

dampay in ths from

damper, in which both the primary andg

plements ave avranged in the

0026} In one particularly prefery
ths in

dx

drivetrain according to

mentionad =f the

in the

companant ivetrain,

torgue transmission path and

fastenad in a rotationally i

by a primary ©r secondary element,
&

inventicon will be subsedqus
with the of

the

(00271

greater

Ths

detall

an

Lo

with refe

Figure 1 a front view of one

vikration damper in a pag

cutaway along

Figure 3 a perspective depiction of

bration

along

from Figure 1
B~R and with

the inerxrtial

-l.-i&a..\

an

;,,1 .

deviating from

ures I P
LT . Arndg o« I

& partially perspactive

Jon

Filgure

tional wvibration damper from

& qutaw Ay View
5 a paxtially perspec

W ‘-.b L ul’k

Figure

-~

ticnal d%apcw from

Lransmis

the rotational
a tors
aigo the

Lorgque transmis

Stel

vantion,
on
xed

thus

vibration

exenplary

appended drawings.

gmbodinen

rially

rotational

the rot

inertial

RasE pa

dep'ci

along lins (-C,

ive depict
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sion path of the
vibration
itonal wvibration
zecondary
sloen path.

ambodiment of the
the pr
which iz

which ths

way, 48 f[ormed
l

an lnput s

ox
dampear.

ently described in
ambodiment
ine

As shown

toof a rotal

T
LR =

E&m;\\‘.]

ational wi-

in & cutaway
mass sart
Ml S5 IJQ A

rt in Fig-

the rota-

I te 3 in

of

rota~-

tLhe

1 to 4

TLON

in

Figures
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cutaway view along ling -D.

3]

028 The figures zhow one enbodiment of the yota~
tional wibration damper 2 acceording to the invention. In
the figures, ths opposits axial directlions 4, &, the op-
posite radial directions 8, 10, and the opposite circum-

direchions 12, 14, which mav also be designated

ing rotational directions, <©f rotaticenal vibra-
tion damper 2 are indicated by oorresponding arrows,
Y

wherein rotationsl wvibration damper & has an axis of ro-

tation 16 extending in axial dirvections 4, €.

0029} Rotational vibration damper 2 has 3 base part
18 rotatable arcund axis of yotation 16. Base part 18 is
~ a5 iz particularly clear from Filgures 2 and 4 ~ formed
tch-like from twe disks 20, 22 1vi

3 NG oppogite cne
anothery in axial directions 4, 6 and spaced apart from

one ancthey in zaild axial directions 4, &, said

ing connected to one another rokationally fized via a

central ring 24. The two disks 20, 22 sach exrtend essen—

tizlly in a plane spanned by radial directions &, 10 andg
parailel to one ancother. In the installed state
drivetrain, base part 18 is fastened in a xot
fixed way o¢n a component arranged in the torgue

gion path, wherein gaid compoenent  within

nsmission path ig preferably ths primary ox

elemant of a torsional vibration damper. The rotationally

fixed fastening on the componsnt arranged in the torgue

A

trznsmission path of a drivetrain mayv be carrisd out

g
3

here, for example, via said ring Z4.

00301 Rotati

an inertial mass part 26 which is formed in the depicted

»J

embodiment &g  essentially annulaxr and extending in
cirocumferential dirvections 12, 14. Inertial mass part 20

1
surrounds the installation space, formed in axisl dirsc-
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PJ

tiong 4, & betwesn disks i

radisgl diregtion §.

SR SRRV By S 3
Wargiy il

thersbhy formed from ong

“ Y 4 . - T o - e i
as this is 1indicated in part

Alterns inertial mass

fo

atively,

rmed ag a shaped sheet metal

shapsd shset netal

pla

part

in Figures 3 and 4.

g3 3 and 4 is formed £
28, 324, fastenad to ons

daesigned as extending

tions 12, 14, wherein ancther
part 32 or an annular cast part

14 is

12,

34 extending in

inward in

and
Joining together

306,

open
by the

parts

e'."8;

0031 Inertial mass

part 18 in radial directions

4G, as this may be gatherad

and 4. Rollers 38, 328, 40 are
o . ey . (x e

bage part 18, wherein rollers

onn 8 into

this mean

directi
mass BY
supported or

dial di

actions 8, 10

g N g

ﬁupportable on

gaid axial di
rollay 26

on a staticonary

a8

mountad

cular

Thus,

from two shaped

arranged betwasan

30 are
oti

vadial

of the two

part

supportable on base part

bat also in

ars 36, 38, 40 are

PCT/US2017/057489

hase paxrt 18, cut-

inertial mass part

or more jolned cast parks,

Figures 1 z.
ke

Jolned from multi-

in and
24

QY

wmay, however,

thisg foxr

iz indicated,

rtial

as
iner )
metal
are them-

another, which

in circumferential direg-

Annuliar metal

shaped sheet

axtending in oiroumferen-

shapad shset

oo oone another, The two

desligned on the end

10 in such a that

way

cirvoumfevrential
14,
ghaped sheet mnetal

i formed

direction

- el

e b

rwband cutward

gulds groove 34 of inertial
inertial masg part 26 is

axlal dirvectio:

ig shown in Figure 4 using

xatatably
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roller bearing 479, wherein roller axle 44 is {ixed on the
one zide on disk 20 and on the other side on disk 22 of

\

base part 18§, wherein rollisr axle 44 extends nob only
through roller bearing 42, but also spacer slesves 486 ar-
ranged on both sides of rolisr b@aring 42. Spacer zlseves
4¢ hereby provide the central srrangement of rolle

e} 3 S e L . [ A T B 2 o v 32 S
3, 40 1n axial directions 4, & hetwesen disks

bass parx

=
e
k»;
X
RIS
¢
5%
]
o
A
¢
my
¢
A
14
het
N

part 18 in ordsr to 3§vanta&eoumly nze ths availabil

stallation space. IU is also preferrsd 1§ rollers 36, 3§,
40 are pretensionsd against inertial mass part 26 in ra-

dial dirvection 8, and thus into gulds groove 34, which

ray bhe caused by a ible =support of rollier azxle 44 in

radial directions 8, 10 or by rollers 38, 38, 40 which

~

hawve a certain e=lasticity in radial dJdirecticon

f,’)
-
E ¥
L
.

Even 1f reference was made in the precedi

to guide groove 34 betwesen shaped sheet metal parts 28,
30 and thelr interaction with rollers 36, 38, 40, these

empodiments alsc apply in a corresponding way for a like-

Wi nt guide groove in inertial mass part 26 ac-

SO

Figures I and 2, which is Jjoined together

ong oy more cast paxris.,

(00323 Rotaticnal wvibration damper 2 additionally has
two reset devices 48, which are arranged on base part 1
of rotational vibration damper & opposite oneg another in
radial directions B, 10 and gpaced egually apart from one

ancthey in clroumferential directions 12, 14

vicezs 4% are therebhy designed substantially

construction such that they are subssgusntly

with referenos S o

e

7 one of the reset devices 4§,
wherein the description esgually applies to

set device 48,

[
s
(e}
[

31 Reget device 48 has a spring device 50 for
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7t
forst

ganevating a set force and a lsver eleament 54 pivotable

ahout a pivot point 52 and via whigh the set force of
spring deviog 58 mav be transmittsed to lnertial mass part

26 from a set force engagement polnt 58 of lever

54 while generating the reset foroce acting on inertial

J

part 2¢ wvia a3 reset force engagement point 58 of

glemaent 54, In othsr words, insrxtial mass part 206
iz rotatable about axis of rotation 16 in circumisrential

baze part 18 counter to the

As already indicated, lever element 54 may be

pivoted relative to base part 18 about & plvot axis ex-

tending 1in axial directions 4, © throu pivot point 52,
wharein lever 2lement 54 1s arranged completely baetwaan

the two disks 20, 22 <«f base part 18 in axial directions

4, H. Pivor point 52 is thersby substantially formed by
an adiustable andsSor displaceasble projsction &0 which is

designed substantiallyv as a pin, as is clear in Figure 2.

Projecticen 60 and conseguently pivet poeint 52 is thereby

adiustable and/or displaceable relative to bhase

i

ong a displacement path esztending in radial

&, 10, wherein to ilmplement zuch a displacement path;, a

guide 82 is provided on the ons sids in disk 20 and a

47

guide €4 on the other side in disk 22 of bhase part 17,
wherein projection €60 extends into guide €4 or 62 in ax-

oA A ey wey §o D e oy, 3 fy .l . R N o pmeh sy vy de 4 ey e Y - .
ial directlons 4, &. Conseguently, projection &0 18 es

gentially arranged between disks 20, 22 in

T
- ~ b S . A I T ) oA O S VR
tions 4, &, wherein the twoe guides 62, 54 ensure a gsaoure

and exact dizsplacemant of project 60 and thus also of
pilvet point $52. To thersby guarantes a relative
ment of pivot peint 52 or of projsction 630

element 54, a longitudinal guids 66 1s also

lever element 54, which iz formed here as a

recasg, and extends in the extension dirvection of
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35} It is clear from the preceding description

0

that rsset device 48 wmay be adjusted by changing a rsset

forge characteristic curve of the resst force acting on

d

4od
)
&

4
ot
s
fu
=
=
FJ/
f fig

part 26, in that projection 60 and thus

pivot point 52 ares adiusted or displaced along guides 02,

84 and along guide 66 in lever slemsnt 54 by changing the

(003206} Spring elewment 50 has a support shos 68 on

which the spring force is applied on both sides b

o

spring =lement 70, 7Z respectively, which ars here de-

signed az helical

3

i

prings, nores pxeciselw, as straight

o}

springs. Thus, the szset force of spring sle-

mants 70, 72 is transwmitted to zet force engagement polnt

o

56 of lever alement 34 wvia support shoes 68. Support shos
88 18 thereby preferably designed as a wolded plastic
part, wherein thiz may be cowmposed from multiple molded

slastic parts. Both support zhos 68 and alsgo spring aele-

mants V0, YI are thereby arranged, — like lever

Figure 3.

G0371 In addition, spring selesments 70, 72 are sup~
ported onn base part 18 on the side facing away from sup-
sert shoe @8 via a rvetalning shoe 74 or 76 respectively,
wherein the respective retaining shes 74 or 76 is ar-
ranged pretensioned by the respective spring elemsnt 706
oy 72 beatwesn base part 18 and the respective spring sele-~-
mant 70 or 7Z2. To effect the support of spring elements
70, 72 on base paxrt if, retaining shoes 74, 76 are like-

wise arrangsd completely between disks 20, 22 of base

part 18 in azial diresctions 4, 6, and fixsed on basze part
18, Stated pore precisely, retaining wes 74, T& are

each fixed or fastened both on disgk 20 and also on disk
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i2 of base part 18, wherein this is out in the

embodiment shown in sach o
arve fixed on the ong sids
aide to disk 22 and extend

regpective rvetaining zhos

rovide as is

aze via two pins 78, 80 which
to disk 20 and on the otherx
through bore heolesg within the

76. Retalning

T A
iy,

hareby prov - particulariy ciear re -
the exact spacing of the two disks 20, 228
in axial directic 4, & ro one another,

tion similavly

shown hare,

iternatively to pins 78, 84

ght also he provided,

even 1f the shown pin connections are gulite easily imple-
maentable in a space gaving way.

oGR8 Ewven 1f support

gshoe 68 is displaceable be-

the extension o

twaen dlsks Q, 25 ol e part i =
rection of spring elements 70, 72, this iz still likewlas
supported oy supportable on base part 18. Thus, a support
of support sheoe 68 is particularly guaranteed ountward in
vadial direction 8 on base Suppo:t shoe 8 is

suppoerted or
44,

supportable
¢ 3
2,

)

4,

wherein rollers

fodin}

1.,

zsupport shoe &SR, Started more precisely, ths two rollers
&2, 84 extend in axial directionz 4, ¢ through recessss
within suppoert shos 68, whersin the two rollers 32, &84
atably supported on support shoee &8 wia roller
A6, Az is particularly c from ¥igures 1 and
3, the two axes 88, 90 are therseby arrvanged spaced aparnt

set force
of
84

O

angagement

site sides set foroe

ey R -
ST s J L

==

dinal recesses %2 1n disk 24,
site axizl direction & into

polnt 56 and thereby on oppo-
‘ng:ger&wt point 5&. Thes two

irecticn 4 into
they

longitudinal race

while axtend in

GppPO=

disk ZZ of base part 18 so that rollers 82, 84 and also
support shos 68 wia rolliers 832, 84 are zupported or sup-
p@rtable s base part 18 via a recess edge 2¢ of receszes

>
EN
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22

previously mentioned

af

displacement

the SISk

v

N
Rag chaz W l g res

oI

H‘;

of the resst

fﬂ
w

acting

e
&-—

98 1

<
)

adjuating device Tespec-

two reget devices 48, Adjiusting

has a plaston~ovlinder ar-

yement with a hydraulic eoylinder 100 and a hydraunliic
piston 102 guided in hydraulic oviinder 100, Hydraulic
pressure is therebhy applicable on both sides of drivabls

hyvdrauwllo piston 107

larly clear in Figures
base part 18, in the
that oyvlinder 160 3

connecting ths

thiz omb

inder 100 may als

disks 20,

24

From

ring and/or

pa“t 18, & piston rod
and is preferably

- .
& QX 4S8 (RS

desgigned

is in a

J

~ 30
gylindsy 104.

a double-acting

wdiment variant

104 isg provided on 1

movement direction «f hyd

The mav

50 bhat ovliinder aiso be

cviinder 100. rarticu-

L and 5, cyviinder 100 iz fized on

sicted in partic

plece with

ks 20, 22 of base part 18, Even 1

from ring 24 ox
l\f

22

Fed -
fized on

2&, of base

hydraulic piston

. — ] S Sy 3 = ~ %3 T - 1 -
rigidly fixed on hydraulic pilston
one piecs with the same, and ax-

on 102

rdrays

out

pis~

iraulic pist

emeant a 106 of mn s1ic

ton 102 and piston rod 104 1s displaced cutward in radial
direction 8 with respect to axis of rotation 16 ¢f rob
ticnal wvibration damper £, wharein movemant axis 188 is
here analogously formed by 3 tangent rumferential
circle extending in circumferential 14.

-

Lo projsctio

e sgtraight line movement of hy-
ratio of i:1 and in the same di-

&0, and thuz toe plvot polnt 52z,

transmission link 108 is fixed on the end of piston rod
104 and interacts, using its end facing away from plston
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rod 104,

to arrange btransmission 1link 108, which iz, like hydrau

pivot polnt 52. To be able

lig pizton 102 and piston oopc 104, arranged in azizl di~

The twe

another

other In said axial directions 4, &. In gesneral,
2 are essentially structurally identical.
is particularly clear in Figure 3, spring slemsnt 72
extends through betwesen the two link sections 1108, 112 to
be supported ox supportable on retaining shoe 76. Conse-

O

gueantly, transmizsion ilink 108 is designed in such a way

to enable an arrangement in
gpring device 50, without negative influencoes on their

functions. A particunlarly compact structur iz thus

o

;_.

5

—

P
b

achiaved. To enable a compact structure of rou:
bration damper 2, transmissicn link 1083 or its 1link sac-

tigns 110, 112 is additionalily designed as curvesd Lo pre-

igion of support shos

Tink 108, so that sugport shoe 68 may indead be displaced

to the curvature of transmission link 108, a displacement

of =aid support shoe up to a collision with transmission

GOE1 ] Pug to ths hydraniic pressure being applicable
piston 102, a spring element
iston 102

szgary. Howevar, o ensurs a reset

ton 102 during shut down or in cass

pressure, a spring elemsnt

3R

plizton 102 to rezet hydraulilc piston 108 inko an

end position of the same. Spring element 114 may be any
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elaztic slemsnt: however, 1t iz prefsrablyv a helical
spring, as is clilear in Figurs 1. To be able to therebhy
arvvange spring slsment 114 in a particularly zpacs saving
way and to create a compact adjustment device S8 in this

114 is arranged in a pressuvs chanmber

draulic piston 102, thus in one of the
Lwo pressure charbers for double-sided impingsment of hy-

ciston 182 within eviinder 100. Spring elamen

interacts with hydraulic

way that the previouzly mentioned

igtlic curve has the largest slope In zald end position of

hydraulic piston 10Z2. Hydraulis lipes alsc lead into

-./

pressure chanber 116 and intoe opposite pressurs chanbey

118 within

1890 in orxder to bes able to apply hy-
draullc pressure to respective pressure chamber 116 ox
118, In at least one <¢f the hydrauiic lines, here, fox
ezample, in hydraulic which leads into pressure
chambey 116, a throttie or restriction 122 is provided as

this is indicated

iz also olear from Figurse 5 that oviindery
otherwige provided — 1lg nobt arranged oom-
an disgks 20, 22 of base part 18, but rvather
extends 1n the latitudinal dirsction into

which shall still esnable an arvangems

ftr
/
et
9]
(a3

essentially hetween disks 20, 22,

cviinder 100 mayv be supportable in itz latitudinal

= 1 - i e, e T . N, B T ey N —
tion alse on a recesg edge 126 withln recessaes 124,

D431 In addition, synchronizing me:s

vided which provide synchronization and/or coupling of

the movement of hydraulic piston 102 ¢f first adiusting

device 98 with ths

'L
oy

acvemnent of hydraulic pisteon 102 of
the other adiusting device 928. In the present example,
synchronizing means or coupling seans 128 are formed by a

gynchronizing ring 130 which is fermed axtending in
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cirvrcumfervential direchions 12,
axis of rotation 16 relative to base part 18, whar
support arms 132 ars arranged on svonchreonizing ring 130

projecting outward in radial direction € and interact

.

with hydrauiic piston 102, more precisely with piston zod

1

104 of hydraulic piston 10Z, in such a way that the dis-

,,,,, (v A - -~ % UG B, TR LE e T PR ey -
placemsant of one of hydraulic pistons 102 egually causss

Synchronizing ring

a rotation of svnchronizing
130 and its support arms 132 are also thasrveby arrvanged in

axial direction 4, & betwsen disks 20, 22 of bass part

OFf dr-

A LA

ooady Basically, the maximum rotational

s

arsyl

artial mass part Z6 relative baze part 12 is limited

— ~

}:\V'/ Qv o i 3 amants 70 e o~ ¥ 10 ’K"_L e E\U i . i .h. at
MY OSPYANGg eleitalils Py Fa O *.Vpd. ng e g S S T

= 7

said apring =2lements are comprassed intce blocking at the
maximum deflection of inertial mass part 26. Howesver, to
determine the maximum rotatioconal angle of inertial mass
part 2¢ with respsct Lo base part 18 in a targeted way,
and opticnally without necsssitating a blocking compres-

sion of spring selements 70, 74, a stop 134 1g fixed on

masg part 26 and extends inward in radial direction 10
between disks 20, 22 of base part 18,
in rticular from Figure 2. Az is

fr

~

om Figure 2, two essent

styructk

r»

stops 134 are provided in the embodiment depicted, of
which the one is arranged in axial

side of lever element 54 and the other

tal directd 6 to the side of lever element

is smupported or supportable on pin-sha
in the two opposing robatioconal directio

the maximum rotational angls bhetwsen

26 and basze part 18, ¥or this purpose,

gzgsentially have a recess 139, open inward in radial di-

raction 10 and taperiang cutward in radial directilion 8, in
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which pin-shapsd projectlion &0 sxtends so that inevtial
mass part 2¢ is supportable on projecticon 60 and thus on

base part 18 via stops 134 at a ocorvesponding velative

rotation in circumferential directions 12, 14 with re-
spect Lo base parxt 18 while limiting the maximum rota-
is

tional angle. It hereby preferred if regesgzg 136 iz de-

signed as narrow on the end facing in radial dirsction 8

in such a way that the maxim

rotaticnal angle 1s re-

duced ezsgentially to 0%, which amcunts to a fizing of in-

ertial mass part 26 on base part 18 while preventing fur-

ther rotation. Projsction €U prefervably asgsumses thig po-
gition within regsss 136 when hydraulic piston 102 was
transitioned into the previously mentionead end position -

optionally by means of spring element 114.

G045 To achisve an advantageosus limitatilon of tha

J

maximum  rotational  ang’

o

& in the different opsrating

ranges of rotational vibration damper 2, stop 134

Ry

signaed in such a way that the maximum yotabional
varies as a function ot the poesition of proiection 60

relative to base part 18. In the embodiment depiloted,

this is achisved 1n that recess 136 in stop tapers
outward in radial direction 8 so that the mawimum rota-
ticenal angle i1ig greater the farther projsction 60 is

pushed inward in radiasl direction 10 relative to bas

W
H

H

part 18. In addition, to achieve a particularly advanta-
geous limitation of the mawinmum rotational angle owver a
majority of the operating range of rotational vibration
dampey 2, stop 134 iz desigrned in such a way that it is
supported or supportable on projscticon &0 over at least

wme-Tourth of the ma nin btravel path of stop €0, over at
ona-Io h of the maximun Lrawve »ath of sto gy at
least half of the maxipum travel path of projecticon 50,

oy over the entire maximum travel path of projection ©f

relative to base part 18. In the d@pu taed embodinment,

stop 134 ewtends in such a way inward in raction

10 such that said

€2}

top is supgported or supportable on
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4

tion &0 over the entire maximum travel part

60 relstive Lo base part 18.

(0040} To e able to esasily detect the respective op-

L

prating stats of rotaticnal vibration dampesr &, detsct-

shle means 138 are arranged on plvot point 52, in this

caze £G, as this is indicated 1n Flgure 2. Da=-
rtectabld

projection 80 in radial directicon 8, 10 zliong guides

means 138, which are displaceable together with

64, &5, may be detected by a detection device 140 wi

determining the position of S8 relative Lo

base part 18. Datvection meang 138 ave thereby preferably

not arranged betwsen disks 20, 22 of bass part 18, but

tead adjacent thereto in axial direction 4, as this
may e gathered from Figure 2. Detection device 140 is
thereby not fixed on a componant of rotational wvibration
dampey 2 itsslf, but instead on a statiocnary 9©r npon-
rotating cowmponent 143 within the drivetrain, wherein
component 142 wmay be, for exanple, an adjacent housing oy

the like.

the determined positicon of plvot poin.

m
.

52, the operating state of rotational wvibration damps

may thus be detected and optiocnally regulated or con-
trolled via adiusting device 98, Detection device 140 may
itgalf have a corresponding sensor which may be designed,

for example, as optical or inductive.

0047 Inertial maszs part 26 is arrangsd in the in-
L

atallisd stave within the dri
&
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2 Axial direction
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& rotational

CoOMg Y iging Oo& bags

cart {18} rotatable about an axis of rotation {16)

and an 1lnertial mwmass part (26} which is rotatabls
relative to the base part (18} oounter to the reset
farce of a reset deviecs {48), which has a zpring de-~

{52y, wvia which lever element the set force is
t

ransmibttable from a set force engagsment polint

the inertial mass part

41

orce affecting ths in-

reset force engagement

laver alamanh {24y .
The rotational wibration damper {2} according to
Claim 1, characterized in that the spring device
{50} has at least one spring element (76, 72) and a
sugpport shoe {68), wherein the set force oi the

ooty

e
spring element (70; 7Z) 1is transwmittable to the zet
o

force engagement polnt {56} wia the support shos
{(68), and the support shoe {08) is supported or sup-

part (18} preferably wvia at
™

2, B4} which are particularly

the support shoe (68} and/or the

£ are ophionally spaced aparnt

from the set force engagsment point (58} and/oer azxe

2

arranged on opposite sides of the ¢

4

et force engage-

ment polnt {5&}.

The rotaticnal vibkbration dampsr (2} according to
im 2, characterized in that thes =spring slement

3
T0; T3y is supported on the base part (18]

1
side facing away from the support shose {68 wvia a

retalning shee {74; 78}, whersin the retaining shoe
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[

{74) is preferably arvanged betwsen the base part

{18} and the S?Eiﬂg slement (78; 72} pretensiorned by

" TR - N P an = - et -, T
ntb {70; Ty and is particulax

creferably fixed on the base part (18}, optionally
via a pln or screw connsctlion.
The rotational vibration dawmpser (2} according Lo ong
of Claims 1 through 3, characterized in that the
g iz formed s=andwich-like from two
lying oppoesite one and other and
apaced a one ancthey, wherein the reset de-
vica (48 ally its spring device (50} and it
its lever element ({54) and/or its spring element
{70 Td)

talining shoe (74; 76}, is arvanged preferably at

its support sheoe (68) and/for itz re-

least partially between the disks ({20, 22}, and/ior
at least one ¢f the rollers (82; B4} extends par-
ticularly preferably inte recesses (32, 24) in the

two disd

¥
Y]
)
o2
-
Ny
o2
o’
bl
by

supporied or suppartable

on the base part {18} via a recessg adge {(96) «f the

¢

The rotational wvibration dampsr (2} acgcording to one

of the preceding claims, characterized in that the

reset device {48) is adiustable by means of an ad-

Justing davice {(98) by changing a reset force char-

“/

acteristic ocurve of the reset force acting on the
inertial mass part (26}, in that the pivot point
adiugtable and/or displacesable by changing
ver ratic of the lever slemant (54), wherein

adijusting devigce (88} has a driwvable hyvdraulic

{102} on whigch hydraclic pressire can be ap-
plied, optionally on both sides, the wmovement of
i

id hydraulic piston ig transmittable preferably in
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ratio ¢f 1:1 and/or in the sane dirvection to th
pivot peint {52}, cptilonally by means of & transmi

X

{108}, whereln

gxtends, and/or is designed as curved, 1f neceszsary,
to pravent a c¢ollisicon of the support shoe (68} with

the transmission link {(108).

The robational vibration damper {2} acoording o

Claim 5, characterized in that =z slemant

gned to the hydraulic piston {162y for
hydraulic piszton {102) into an end po-
same, said spring element is prefera-
in a pressure chamber (118} assigned to
a throttle or re-

ig provided in at least one hvdrau-

leading to the pressure chamber {116}
asgigned to the hydraulic piston (182}, and/or a
synchronizing means (128}, opticonally a3 synchroniz-
ing ving (130} is provided for synchronlizing and/ov
coupling the movement of the hydraulic pilston {(102)
o the movement of a hydraulic piston (102) <of an-

nther adjusting device {(98) .

W

The rotational vibration damper (2} according to one
O

of Claims 5 or &, characterized in that the pivotr

point (32} is esgzentially formed by an ie
and/or displaceable projection (80), wherein a stop
{134} is provided on the inertial wmass past (26},

gald stop is suppoerted or supportable on the projec-
)

to iimit the maximun rotational angle
tween the inertial wass part (26} and the hase part

(18), preferably in both Gppasing rotational direo~

o

ticen, and zald stoep 1s formed particularly prefera-
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o

polint (52} relative to the bhase part

>ly in such a3 way That the maximum rotational angle
varies as & function of the position of the projec-
tion {60) relative Lo the base part (18}, andior the
i3 le on the gpro-
of ths mazimum

relative to the

basse part (18, ovs at  least w@lf of the maximum
20) relative to the
bass part {l18), or over the entire maximum travel

path of the projsction {(60) relative to the base

The rcotational wvibration damper (2} according to one
of the preceding claims, characterized in that the
inertial mass part (£26) 1s supported or supportable
on the base part (18) in radial directions (&8, 10}

and/or in axzial directions {4, &) via at least thres

rollers {(2q, 28, 40), wherein the rollers (36, 38,

40) ave preferably rotatably fixsed on the base part
{18} and are particularly preferably pretensioned in

radial directions (8, 10}, wherein the rollers (34,

38, 40) optionslly extend into a gulde groove {34)

in the inertial mass part {26).

The rotational wvi

ya—

bration damper {2} acoording to one
of the preceding claims, characterized in that de-

tectable mes

i

ns {138} are arvanged on the plvob point
{22} opticnally on the projecticn (680}, sald detregu-

able means are detectable by a detection devige

{140} while determining

the position of the pivol
TR e ro
LD, WIeralil

{
the detasction devipce (148} ig preferably fixed on a

The rotational vibration damper (2} according to one

of the preceding claims, characterized in that the
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ks

inextial wmass paxt {26y 1s dezigned as a shaped

sheet metal part and/or a cast part.

A drivetrain for a motor vehicgle, characterized in
that the drive train haz a yoiaticonal vibration

damper (2} acoording to one of the preceding claims,

.y - Ten o T e s 32 -
wherain the bhass parxrt is prefarably fastensd in

a rotationally fizxed way on a component arranged

the torgque transmiszsion path, while the inertial
mass part {26} 15 arrvanged ocutside of the torgue
tranamission path of the drivetraln, and the compo-
nent is formed particularly preferably by a primary

or secondary  elenment o A ~arsional vibration

dampe



WO 2018/080902 PCT/US2017/057489

1/5

Fig. 1
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