1 Hydrodynam c axi al bearing DESCRI PTI ON Technical Field The invention
relates to the field of hydrodynam c axial bearings for rotating shafts,
such 5 as those used in exhaust-gas turbochargers. The invention relates to
a hydrodynam c axial bearing having a floating disk, and to a floating disk
such as this. Prior Art Load-bearing axial bearings are used when axi al
thrust forces are applied to rotors which rotate at high speed. In the case
of exhaust-gas turbochargers by way of 10 exanpl e, hydrodynanm c axi al
bearings are used to absorb high axial ftorces resulting fromthe flow, and
to guide the turbine shaft in the axial direction. In order to inprove the
capability to conpensate for incline positions and the wear behavior in
applications such as these, free-floating disks, so-called floating disks,
can be used between a bearing dH#E0dYiATRIKE axéRieasingt the shaft rotation
speed, and a bearing housing, which does not 15 rotate, in_hydrodynamc
axi al bearings. Exanples relating to this can be found, inter alia, in
GB1095999, EP0840027, EP1199486 and EP1644647. The floating disk is
radi al Iy guided either on the rotaé&EgﬁPgﬂy Hsﬁat is to say on the shaft or
on the bearing conb by a radial beark it S integrated in the floating
di sk, for exanple as disclosed in EP0840027, or else on a 20 stationary
bearing collar, which concentrically_surrounds the rotating body, for
exanpl e as disclosed in EP1199486. | Aeguvralield a hydrodynanic axial bearing

such as this is |ubrjcated by nepans of |ubricati oil _froma dedicated
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the |ubricati ggiaké usHSh 6%Na0kt-gAB turbdcRaryals. conbustion engine which is
connected to the exhaust-gas turbocharger. 25 During operation, a

| oad- beari ng Tbebinierdion redatés torm Hydrofiynamiclatiat bearing havieg 4 flesting digk,dindike awhi ch
rotates at onky. I.f {:he shaft rotation speed, and the shaft or the
beari ng conbh%r%'ﬁ@ﬁg%% grarsgﬁl'g’ed on the shaft. Profiled annular surfaces are
general ly provided for this purpose on gt RrtSi des of the floating disk and
formthe lubricating gap in each case together with one snooth sliding
surface. The pbay-bdefifg aRALbedrings!afea0sal whsrpatisiehuerigees wrd apgiedvoi olorar e
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rotating at hicghabfipee@ompensate for incline positions and the wear behavior in applications such

as these, free-floating disks, so-called floating disks, can be used between a bearing
comb, which rotates at the shaft rotation speed, and a bearing housing, which does not

15  rotate, in hydrodynamic axial bearings.

Examples relating to this can be found, inter alia, in GB1095999, EP0840027,
EP1199486 and EP1644647. The floating disk is radially guided either on the rotating
body, that is to say on the shaft or on the bearing comb by a radial bearing which is
integrated in the floating disk, for example as disclosed in EP0840027, or else on a
20 stationary bearing collar, which concentrically surrounds the rotating body, for example
as disclosed in EP1199486. In general, a hydrodynamic axial bearing such as this is
lubricated by means of lubricating oil from a dedicated lubricating-oil system or, in the
case of exhaust-gas turbochargers, via the lubricating-oil system of an intemal

combustion engine which is connected to the exhaust-gas turbocharger.

25 Durihg operation, a load-bearing lubricating film is formed between the floating disk,
which rotates at only about haif the shaft rotation speed, and the shaft or the bearing



The friction nmonents on the axial and radial sliding surfaces of the
floating disk 10influence the rotation speed of the floating disk. At high
shaft rotation speeds, this is typically less than 50% of the shaft
rotating speed, that is to say the floating disk rotates |ess tthan half as
fast as the shaft. This results in different relative speeds in the two
‘axial lubricating gaps. The relative speed of the shaft with respect to the
floating disk is in this case greater than the relative speed of the
floating disk with respect to the 15 beari ng housing. The gap hei ghts which
occur in the two axial lubricating gaps are of different nmagnitude, because
0; f the differ %ﬁnﬁwﬁ@m WEraRRRESHStha Raft. fmofﬂhgféfrﬁulenmrfaem arefgagabﬂ;{) pmmed
effects. Since the bearing size is .desjqgned, for rlca
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because of the dlfferent relative speeds and the dhfferent centrifugal-force effects. Since
the bearing size is designed for the smallest lubricating gap that in each case occurs,
one bearing gap is overdesigned, and this can lead to an unnecessarily high power loss

20 and to an unnecessarily high oil throughput.

Brief description of the invention

The object of the present invention is therefore to optimize the power loss and oil

throughput for a hydrodynamic axiat bearing with a floating disk.

According to the invention, this is achieved by the two bearing gaps on the two sides of
25 'the floating disk having supporting capabilities of different magnitude, thus resulting in
the minimum lubricating gaps being the same at the design point. The supporting.
capébility of a bearing is defined as the supporting force as a function of the rotation

speed, the minimum lubricating gap and the oil characteristics.

According to the invention, the different supporting capability is achieved by lubricating
30 gaps of different geometric design. In this case, the lubricating gap is defined as the



10The size of one of the profiled circular surfaces can al so be reduced by
shortening it radially. In this case, the shortening can be carried out
radially internally, radially externally or radially internally and
externally. A supporting surface of the axial bearing is defined as the
profiled annul ar surface and the snooth sliding surface which together form
the lubricating gap. The size of the 15 supporting surface can al so

reduce, for example, when only one of the two profiled annular surfaces is
shortened in the radial direction, while3the snooth sliding surfaces have

t he sanme di mensions. The sane effect i's achieved when two profiled annul ar
surfaces of thgeSpsURI&d B aiphifiidaginuiel sinfaserand b seibottistidings surfae bstwesnehef
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externally or radially internally and externally.

A supporting surface of the axial bearing is defined as the profiled annular surface and
the smooth sliding surface which together form the Iubricating gap. The size of the
15  supporting surface can also reduce, for example, when only one of the two profiled
annular surfaces is shortened in the radial direction, while the smooth sliding surfaces
have the same dimensions. The same effect is achieved when two profiled annular
surfaces of the same size interact with smooth sliding surfaces, one of which does not

extend over the entire annular surface for example in the radial direction.

20 A variation in the supporting capability can also be achieved by a geometric change to
the profile in the circumferential direction. For example, the number of segments may be
reduced from six to five. Alternatively, the extent of the oil grooves in the circumferential
direction can be increased.

The cited embodiments make it possible to compensate for the minimal lubricating-gap

25 heights on both sides of the floating disk, despite different relative speeds between the
floating disk and the bearing housing on the one side and the floating disk and the
bearing comb on the other side.

Alternatively, one or both sides of the floating disk may be in the form of a smooth
sliding surface, and the profiled annular surface may be arranged on the shaft and/or
30 the bearing comb. By way of example, if the side of the floating disk which faces the
shaft is in the form of a smooth s1id§ng surface and the annular surface is profiled to



Bri ef description.of the draw ngs Enbodi nents of the invention wll be
explained in nore detail in the followng text with 5reference to the

drawi ngs, in which: Figure 1 shows a first enbodi nent of an axial journal
beari ng desi gned according to the invention and having a stepped floating
di sk, Figure 2 shows a second enbodi nent of an axial journal bearing

desi gned according to the invention and having a floating disk with
differently profiled annular 10surfaces, and Figure 3 shows a section
through the lubricating-oil supply for a #hird enbodi nent of an axial
journal bearing designed according to the invention and having a stepped
floating disk. cépppoativ tre sl @nBuidrasiravespfwhicherotater enbighar spBedlj grer eadh and
Figure 2 show t odi nent s. of t he hydrodynani ¢ axial bearing according
to the inventi B\ﬁfﬁle@%w Qﬂib?gﬂgg?&sof each of the figures showi ng a section
al ong the shaft axis through the axial bearing. The axial bearing conprises
a floating disk 30 which is arranged axially between the bearing housing 20
and the bearing conb 11, which i Snefrdessiigtien Bthediaviegtaft 10 and rotates with

the shaft. Optionally, the bearing 20 conp nay be inteqgrat in the shaft
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arranged axisal Irpfefepéeaent draRingsad whish:housi ng and the shaft projection. The
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required for the suppgihj |oc°‘ﬁ,p@m'|1_ity of the axial bearing is built up by
the narrowi ng of the ﬁﬁgkélgfatl ng g gap between the wedge surfaces 32 and

t he opposite snmooth sliding surface on the bearing housing. The greatest
pressure results in the area of thﬁ t.raP?siti n fromthﬁ?wedge surface 32 to
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20 comb may be integrated in the shaft as a radially protruding projection, resulting in the
floating disk being arranged axially between the bearing housing and the shaft
projection. The left-hand and right-hand areas of each of the figures show a view of the
floating disk from the respective side. The left-hand side shows the floating disk 30A
viewed in the direction A, and the right-hand side shows the floating disk 30B viewed in

25 the direction B.

The profiled annular surface of the floating disk 30A facing the bearing housing rotates
at the absolute speed vg, that is to say in the counterciockwise direction when viewed in
the direction A in the illustrated embodiment. In this case, the lubricating oil which is
introduced radially via Iubricating grooves 31 into the area of the profiled annular



15 lubricating grooves, and in the process is drawn into the wedge
surfaces in the circunferential direction. In the enbodi nent shown in
Figure 1, the floating disk 30 has a radial step, as a result of which the
side facing the bearing housing 20 projects in the radial direction beyond
the side facing the bearing conb 11. The radial extents of the two sides of
the floating 20 disk are therefore different. The profiled annul ar surface
on the side facing the bearing housing has an annular width rG which is
greater than the annular width rw of the &nnul ar surface on the side of the
floating disk facing the bearing conb. Because of the higher relative speed
w t h whi ch t hesutadgef tha fibatng stishfoetven piieofidatimgldisindtuaral the bedriag dousihge, ad ong

t he smooth slidi,n rf.ace on the bearing.co on, t he side,25 of the . -
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the smaller sdpatioh it ¢heatotaion Wirection cgd rihe §pating stisko Thd pteshieé weuireldh@r Rpar i ng
housi ng and the side of the floating di.sk. facing the bearin oysi ng,. I'n
e enbod ment SulRsiRs ErpPabi, RS axheaing s e hEhRE 28 B R ditrdtng
equal si ze, sbuigapbemechp el wédye suracdsal? any haapposite anbofhf didiegtsurfdde opripd i | ed
annul ar surface _ is 30 subdivided into a plurality of segnments.34, whejrein
oo seqrent  coRsMeIBUENg. e SEReHG Bl ESUE h 1k, dag o I PR M dhen
adj acent | at chivedgssurfiecs? B3he Bdingsotacer33sur f ace, which rotates nore
slowy in conparison to the stationary bearing housing, on 6 the |eft-hand
si de has a gr edhe prdiilediaenulafsusdacmefitbe fiGding tiak 30 faciap the Fearisgicdrale egtatelsiat h
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t he i ncl i ndDi oiistrated embodiment. However, since the bearing comb 11 rotates in the same
direction at more than twice the speed vy, this results in a relative speed of the profiled
annular surface vg, which runs counterclockwise, when considered in the direction B.
The relative speed vg is in this case greater than the absolute speed vs. Once again,
the broad arrows indicate how the lubricating oil is carried radially outward via the
15 lubricating grooves, and in the process is drawn into the wedge surfaces in the

circumferential direction.

In the embodiment shown in Figure 1, the floating disk 30 has a radial step, as a result
of which the side facing the bearing housing 20 projects in the radial direction beyond
the side facing the bearing comb 11. The radial extents of the two sides of the floating

20 disk are therefore different. The profiled annular surface on the side facing the bearing
housing has an annular width rg which is greater than the annular width ry of the
annular surface on the side of the floating dfsk facing the bearing comb.

Because of the higher relative speed with which the wedge surfaces of the profiled
annular surface rotate along the smooth sliding surface on the bearing comb on the side
25 of the floating disk facing the bearing comb, a lubricating gap is formed, despite the
- smaller supporting area, which corresponds to that between the bearing housing and

the side of the floating disk facing the bearing housing. '

In the embodiment shown in Figure 2, the floating disk 30 has two sides of equal size,
but whose profiled annular surfaces are different. The profiled annular surface is
30 subdivided into a plurality of segments 34, wherein one segment comprises a lubricating
groove 31, a wedge surface 32 and an adjacent latching surface 33. The annular

surface, which rotates more slowly in comparison to the stationary bearing housing, on



angl e of the wedge surface, thus nmeking the area of the greatest supporting
force 5 smaller or larger. The transition between the wedge surface 32 and
the |l atching surface 33 may be provided by neans of an edge, or as a
continuously running surface without an edge. In the latter case, there is
no need for any difference between the wedge surface and the | atching
surface, as a result of which, for exanple, the wedge surface can also rise
continuously, at an angle which becones continually smaller, as far as the
10next lubricating groove. In the enbodi nent shown in Figure 3, the
floating disk 30 once again has a radial Step, as a result of mhich t he

side facing th I ng. . housi n 0 projegts in.t I rection beyond
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supply IlnqeJIO ngﬁlut &th%%é\#ralspég housi ng |nto the area of the lubricating gap

bet ween t he flmqﬁ @ﬂbgy,rﬁgnt%ﬂo Jf E;'ﬂBQ(m %ﬁﬁ'ﬁgmi?é)%qam%sraﬁaﬁa'l g{ép

the profiled ann surface ubrlc t1ng ol
| ubricating gr %@e@s‘ﬁtlf’fr Wbicblfh? Sdﬁ?tfﬁﬁ'ﬂﬂ th%ub@lariﬂg hmlnpr%cwgﬁcﬁrlavwen‘adlaht o_

the wedge surf@gRfor EbyBH&tk@'é:@éJﬁEﬁgwm% b&ﬁ&ﬁmﬁ'ad(ﬁgﬁ p’{(}:hr‘f@lg' %n

30 also fed via the supp are arrange eare
| ubricating greblegadialy inner side b thersisie f@ﬁ“”ﬁ‘lﬁé blemuqe)mlou ang tgfapteﬂe@lmhs Dhe

floating disk @@ mdfled BAUMGAEUGe QsOE?ﬂaIJgéd sbfnewhél Sublsid CRRLInn&t 8lidd BE tfd oM
the lubricating gap, the supply holes wt
smooth slldlng surface on the bearing comb is offset radially outward, thus additionally
reducing the supporting area of the lubricating gap between the floating disk 30 and the

bearing comb 11, in comparison to the first embodiment.

Both sides of a floating disk for a hydrodynamic axial bearing must be supplied with

20 Iubricating oil. According to the invention, atleast one supply hole 35 is incorporated in

“the floating disk for this purpose. The supply hole 35 connects the two sides of the

floating disk, and allows lubricating oil to be supplied from one side to the other.

Optionally, the floating disk has a supply hole for each lubricating groove on the side
facing the bearing comb.

25 Inthe illustrated embodiment, the lubricating oil is passed via a lubricating oil supply line
22 in the bearing housing into the area of the lubricating gap between the floating disk
30 and the bearing housing 20. The rotation of the profiled annular surface feeds the
lubricating oil along the lubricating grooves 31 radially outward, and in the process
draws it into the wedge surfaces in the circumferential direction. The lubricating oil is
30 also fed via the supply holes 35, which are arranged in the area of the lubricating
grooves 31, into the area of the lubricating gap between the fioating disk 30 and the
bearing comb 11. If, in this case, starting from the Iubricating gap, the supply holes with



the lubricating-oil supply are directed at an angle toward the outer edge,
rather than in the axial direction, the lubricating-oil flowis assisted by
the rotation of the floating disk. The supply hole nmeans that there is very
| argely no need for any supply grooves in the area of the radial bearing of
the floating disk. This reduces the |ubricating-oil throughput 5 through

t he decoupling gap between the bearing conb 11 and the bearing collar 21,
which is present when the floating disk 30 is borne on the stationary
bearing housing. This is particularly adwantageous when the decoupling gap
| eads into the injection-oil area, for exanple of the exhaust-gas

t ur bochar ger, thenudridgti foﬂ%u?ﬁly Eﬂé&iu‘é@t@d ak abefyid RYanlthé betef ddyal fatgerdhak in
wi t hout any additjonal sea

Synbol
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supply line 3 I oat d| sk 30AF| oat i n ear housj ng side.(vi ewed
in direction ?[m?@"sdh%tliher%ésa ”?P‘Ei b %WB[’J qg?l OB 8% on B)

31Lubri cati ngaa@é@ﬂth@ radlal bearing of the fioating disk. Thls reduces the lubricating-oil throughput
5  through the decoupling gap between the bearing comb 11 and the bearing collar 21,
which is present when the floating disk' 30 is borne on the stationary bearing housing.
This is particularly advantageous when the decoupling gap leads into the injection-oil
area, for example of the exhaust-gas turbocharger, in the area of the radial bearing of
_ the floating disk, without any additional sealing element. -

10



32Wedge surface 33Latching surface 34Segnent of the profiled annul ar
surface 35Supply hole rGAnnul ar width on the side of the bearing housing
rwAnnul ar wi dth on the side of the bearing conb vRRel ative speed of the
floating disk with respect to the bearing conb VSSpeed of the floating disk
vwSpeed of the bearing conmb 9 PATENT CLAIMS 1. A hydrodynam c axi al
bearing for a shaft (10) which is nounted such that it can rotate in a
beari ng housing (20), conprising a floating disk which is arranged axially
between the bearing housing and a bearing conb (11) which is arranged 5on
the shaft, wherein a lubricating gap, which is bounded by a profiled
annul ar surface and a snooth sliding surface is in each case fornmed between

t he bearing housing (20) and the floa ep$< 30), and the floating disk
(30) and the bearing corrb (11), %&grﬁ yg%lqo Sed annul ar surfaces

conprise a plur 81I i ty wedge surfaces (32) which each narrow t he
| ubricating gaﬂ) in tR&M%ircunferential 10directi on, characterized in that
t he side of th(?1 fl Oabear ((j:'or% (30) facing the ‘

20 Bearing housing
21 Bearing coliar
22 Lubricating oif supply line
30 Floating disk
' 30A Floating disk, bearing housing side {viewed in direction A)
30B Floating disk, bearing comb side (viewed in direction B}
31 Lubricating groove
32 Wedge surface
33 Latching surface
34 Segment of the profiled annular surface

35 Supply hole

re Annular width on the side of the bearing housing

fw Annutar width on the side of the bearing comb

VR Relative speed of the floating disk with respect to the bearing comb
Vs Speed of the floating disk

Vv Speed of the bearing comb



| ubrication gap forned between the bearing housing (20) and the floating
disk (30) is radially stepped with respect to the side of the floating disk
facing the lubrication gap forned between the floating disk (30) and the
bearing conb (11), the lubricating gaps which are fornmed by the profiled
annul ar surfaces and the 15snmooth sliding surfaces on the two sides of the
floating disk therefore having different geonetric dinensions to one

anot her. 2. The hydrodynanmi c axial bearing as clainmed in claim1l, wherein
the lubricating gaps on the two sides of the floating disk have different
radi al di nensions. 3. The hydrodynam c axial bearing as clainmed in claim1l
or 2, wherein the two 20profiled annul ar surfaces which formthe

| ubricating gap on both sides of tMTEIhb’&tGWI\MSsk (30) are each subdi vi ded
into a dlfferent nunber of segnments (34), wherein one segnment (34) in each
case conpri sesl.of@ydiedimemiaai bearing for a shaf (10 whicthip anovaled swahdhabiti cain bear i ng
as claimed in cl LBoyt aces which
formthe |ubri caﬂ%%gﬁeaﬁﬂgﬁ%‘ﬁﬁ (ﬂye g;&m%a?@%pggkﬁﬁ:ew ?argl?ﬁgéd\c/e wedge
surfaces (32) of agallybeiean thkaagng haisingiaad aymrmpnrabrm)wupms Peagehg as

claimed in glai ”briLthQrshgft Wﬁﬁ?eﬁ:ﬁérbﬁébﬁnﬁ &1, whighlisaia0 eﬁ%y%é%ﬂ%%nﬁlgm” S€

wedge surfaces (32 snoot at ch surfaces he two profiled
annul ar surfaces$ F%ﬁnf-’f%ﬁwpt)thé"q"ﬂﬂﬁﬂ"@aﬁ is ifypagh sassriomisd ihelwege Hedrearing

floating disk: hawajsﬁ\gtazc?faﬁaﬁmfloaf.@ad.gka@o)oarmﬁéméah.ﬁg bigk @bj éiﬁftﬁé'l’:éa?ﬁ@ (33)

30to the wedge surface hydr odynani ¢ axi al_ beari ng
claimed in one oforgh @1wh§reerbth5prquéﬂen%arétlrfacew@mwﬁeaspumj'hwfmnee(35) i's

i ncorporated in &ligcdd @@)twmah ééoma(r&mhe mﬁieatﬁagryabhﬂh@&.mhmént@ne supply
hol e (35) connects the t oatin to one another. 57.

The hydr odyani cHiEgetion, C'Eﬁﬁ‘l‘t?’ﬂ?@dé%"héqtﬁ? ﬁﬁ%l"f”l‘?flﬂa&igfﬂ'% (3Qfrsingithe t he 1 oati ng

di sk has radial jubfaticriddpTemEddRMREN (tﬁel&eanﬁ@ﬁodsh@ (20) ah@ﬂ\étﬂoé}ﬂ@ diuppl y hol e
(35) opens into at on on of

| ubr | t he
floating disk. s{30yk adgfl rswsﬁgmﬂbrea&%w ‘?fe%i‘i“? ?féheaf@a&ngﬂ%@whm aim6 or
7, OIvmlelr ein the ghbﬂicﬂﬁ@i gapTerntediizhyech tefioaifiy)didkg30)an8 HeDamig cdbang), €
radially outwar the lubricating gaps which are formed by the profiled annular surfaces and the
15 smooth sliding surfaces on the two sides of the floating disk therefore having

different geometric dimensions to one another.

2. The hydrodynamic axial bearing as claimed in claim 1, wherein the lubricating
gaps on the two sides of the floating disk have different radial dimensions.

3. The hydrodynamic axial bearing as claimed in claim 1 or 2, wherein the two

20 profiled annular surfaces which form the lubricating gap on both sides of the
floating disk (30) are each subdivided into a different number of segments (34),

wherein one segment (34) in each case comprises one wedge surface (32).

4. The hydrodyhamic axial bearing as claimed in claim 1 or 2, whetein the two
profiled annular surfaces which form the lubricating gap on both sides of the
25 fioating disk have wedge surfaces (32) of different design.

5. The hydrodynamic axial bearing as claimed in claim 1 or 2, wherein the profiled
annular surfaces comprise wedge surfaces (32) and smooth latching surfaces
7 (33), and the two profiled annular surfaces which form the lubricating gap on both
sides of the floating disk have a different area ratio from the latching surface (33)
30 to the wedge surface (32).



109. An exhaust-gas turbocharger, conprising a shaft with a hydrodynam c
axial bearing as clained in one of the preceding clains. 10. A floating
di sk for use in a hydrodynam c axi al bearing between a bearing housing and
a shaft which is mounted such that it can rotate in the bearing housing,
which floating disk has a profiled annular surface with a plurality of
15wedge surfaces (32) on each of its two sides, wherein the wedge surfaces
are designed such that they each narrow a |ubricating gap between the
floating disk and a snooth sliding surface in the circunferenti al

direction, characterized in that the one ¢ide of the floating disk (30) is
radially stepped with respect to the othk side of the floating disk, such

that the lubricati whi ch. are fornmed by.the rof.il ed annul ar
surfaces and thgé'gﬁr%@%ﬁg@f'?wc@'a ‘%3@@5‘?#%‘)"? 8@("36@" g'f“’t??ﬁ%'”fqtoati ng
di sk have di f f erleast omesupplyhiole (@5)izinssrporatet! in the toating tiie(30), whéceinTth@fa‘tl oat 1 ng
di sk as cl ai ned aim rein wo.profiled annul ar surfaces are
each subdi vi ded llle%{ grlleaéugp&?@leggf) cﬂﬂ?ﬂ?&:}ﬁ%ﬁ”os%%ﬁﬁﬁ%gﬁ?@ﬁ a's&/ﬁ’e‘?r@i n one
segnment (34) in amatbkr.case conprises one wedge surface (32).
5 7. The hydrodynamic axial bearing as claimed in claim 6, wherein the floating
- disk has radial lubricating grooves (31), and the at least one supply hole (35)
opens into a lubricating groove (31) at least on one side of the floating disk.

8. The hs}drodynamic axial bearing as claimed in claim 6 or 7, wherein the at least
one supply hole (35) is directed at an angle radially outward.

10 9. An exhaust-gas turbocharger, comprising a shaft with a hydrodynamic axial
“bearing as claimed in one of the preceding claims.

10. A floating disk for usein a hydrodynamic axial bearing between a bearing
housing and a shaft which is mounted such that it can rotate in the bearing
housing, which floating disk has a profiled annular surface with a plurality of

15 wedge surfaces (32) on each of its two sides, wherein the wedge surfaces are
designed such that they each narrow a lubricating gap between the floating disk
and a smooth sliding surface in the circumferential direction, characterized in that
the one side of the floating disk (30} is radially stepped with respect to the other
side of the floating disk, such that the lubricating gaps which are formed by the

20 profiled annular surfaces and the smooth sliding surfaces on the two sides of the
floating disk have different geometric dimensions to one another.

11. The floating disk as claimed in claim 10, wherein the two profiled annular
surfaces are each subdivided into a different number of segments (34), wherein
one segment (34) in each case comprises one wedge surface (32).



