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1 07/069 Hydrodynam c axi al bearing DESCRI PTI ON
Technical Field The invention relates to the field of
hydr odynani ¢ axi al bearings for rotating shafts, such
5 as those used in exhaust-gas turbochargers. The
invention relates to a hydrogynam c axial bearing 07/069
having a floating disk. Prior Art Load-bearing axi al
beari ngs are used when axial thrust forces are applied
tohrotors which rotate at high speed. In the case of
exhaust-gas turbo I f ampl e,

hydr odynam ¢ axia?nﬁga?yﬁggﬁg¥gxuge%e%§n?ﬁsgfb hi gh
axial forces resulting.fromthe flow..and to. guide.the

turbine shaft in the axial direction. In order to
i mprove the capability to conpensate for incline
positions and the wear behavjar plications such
as these, free-floatin %§§R8|F§Bﬂggfled floating
di sks, can be used between a bearing conb, which
rotates at the shaft rotation speed, and a bearing

housi ng, which does not Taghdiehitield i n hydrodynan c
axi al beari ngs Exarrpl es relating to this can be

The 19\%}%'95_16@4% efi(% F o@}@l%@gﬁgmlézﬁ’ﬁ%@@@ﬂngs 6Pt e8P Shafts, such

oating disk is radially guided
as thogdasedm eﬁmus@gasitu@ocbargprst hat is to say on the
shaft or on the bearing conb by a radial bearing which
The iBventidregiates do arhydnedyiraveit iaxil deaking havingxafipatingadisk.
di scl osed i n EP0840027, or else on a 20 stationary
bearing collar, which concentrically surrounds the

rotating body, for exanple /?\I"tSd osed in EP1199486.
In general, a hydrodynam c aQ?a beari ng such as this

LoaCopwiiL 5Bl EhaBhof RSl WA 535 TS| Ph A apied to rotor
TS S0V PRERSIACHS plhe, S extubiL g tagopirers by way o
exanwieehvér@dvoam awich besringaare wssscimealeerb highoaxiphtprees resulting
frorggpg\gltgwogﬂg?@ 9y gfq tEl&at tﬂr&e ngﬁ Llncf';}\ Q)galfd Per&loﬁ Fnoérﬁgpto improve the
capability to compensate for incline p,ositions 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

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
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 internal

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

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

speed, and the shaft or the bearing 2 07/069 comb

which is arranged on the shaft. Profiled annul ar

surfaces are generally provided for this purpose on

both sides of the floating dpsk and formthe 07/069
| ubricating gap in each case together with one snooth

com@lv'wgl'f;ﬁg%sur / %‘ég %F‘? glééﬁ mﬁ’q{%@ A QHh@hr SHEA at§reI generally provided

are oriente

for thi% [§lh?0§é IRUpBtar faés af tid fiestingdisarahdvurchtheSlubocatingegap in each

he snooth slidi f
casayiagelher wilh fne SROCIBRGRLScS ThapPie GNWRE suitaces comprise

wedggrﬁﬁ%ﬁ%&%ﬁu%ércgréén%% ragg%éé?g ;‘h?%r'ltoﬁﬁﬁé'%ghé“ difddtn and which,

togelhéewith QRe Besc01R sliafngt iafaeebefdrmph domeergmng gapugeﬂuf‘flcnent lubricant
force fromthe floating disk,

is drayh ifedals GoRVETEING: DR, fhsrasad Doa g dubiainanfiat s formed. The
Iubrlc%ﬂ ﬁtqpsfieda?%@e%r @}lér (R 2irektio N ® Ff:!aﬁ@é Prﬂwéjéﬁé‘ct o*ft)ne Cﬁntnfugai force

at1on speed o oat1 ng disk
from trgh flsdtinigt disktwahichris ecnamm_t'pat bighsspiesd. t ypical |y | ess
than 50% of the shaft rotating speed, that is to say

The Reetfdnoidrign@i 8K thet akies arlesadiahatidingl sudscdsasf the floating disk
the shaft. This results in different relative

influancenther rbatior BaPSd (5 the JOPHBO Gio. AtThIGh, g1alt [Biahsegeds, this s
typiBd REs 308 poth BT gR{iotddhg dfed, M E% a7 fd foaty disk rotates

Iesé *th?éﬁ hal 8 fdetwist ther sisafecThis Gestmes |rflﬁ|ﬂaaa§amt| ne@tlveuspeegﬂs in the two
gap. hei ghts_whi ch occur tﬁi‘? xi al

axwldgbn%eémgr@argqaﬂgwear,eéa e scpqepeqnf WiEh, a%specb éq:mgoatmg disk is
in fg\esn:crgg? fﬁgr@%ﬁ{reﬁ‘\tan Fé%ﬁves Eﬁ@@& GNghet hSat?Hd HRKERth respect to the

Fce effects. nce the bearing size is
bedtg) koeindg.or the smallest lubricating gap that in each

case occurs, one bearing gap is overdesigned, and

Thé Bap HeRfhts Qélcl BCEUY iHNNE6es saral lubritatihg gaps rarde of giffepent magnitude,
and to an unnecessarily hi oi | throu put ef
bemmfﬁhemﬁ%’ent Frlative, &hRs ﬁfhtheo%!ﬁ@ fﬁ\égi‘J Bigggffects. Since

the 55‘%’5%41?% |§p%e{§ﬁrfécofo?ﬁb§ ﬂ%l@mﬁ%rggﬁgﬁ(ﬁ@rthﬁpﬁ e@@ﬁ' case occurs,

aring wth

oné b%bﬂﬁg g@g iglios/ks rd At iamg thxs ¢drelead e rani lmnecehswly &igh power loss
achi eve

the two b
and to an unnecessarﬂy high onF%rrJ)qu'np%ps on the two sides of

Brief description of the invention

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

throughput for a hydrodynamic axial bearing with a floating disk.

According to the invention, this is achieved by the two bearing gaps on the two sides of
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
capability 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
gaps of different geometric design. In this case, the lubricating gap is defined as the
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25 the floating disk having supporting capabilities of

di fferent magnitude, thus resulting in the mnimm

| ubricati ng gaps being the sane at the design point. .

The supporting capability of a bearing is defined as

the supporting force as a fuBction of the rotation 07/069
speed the m ni mum | ubricating gap and the oil

area rﬂféoef){zsat %l%?iiedA‘EﬁﬁLﬁIQ} 80rfhee bRA 4 BMRMN Bliding Rtirface between the

erent supporting capability is achieved by
combubemsammg foBf thepaxiafbetiringe tleait isdoosayt betwegasihgnbearing housing

S, cas the |ub def
and dhe s sk BBLARES By b et IR AIsh T Bt PEatng cgmb. which
rotafé L Shali dpgthg%tﬁ@cgd@etv\een the conponents which
ormthe axial bearing, that is to say between the

A ragiﬁ%rsihﬂrg Fﬁﬁgtﬂlﬂg’an %L(tllHSléé% ﬁg)tdsg%léj{os md%@ll? tfés‘?gh the surfaces of

bearing co
the mbaam l\abm:attrfgegabaﬁm suoh & h.eayomwlaerthmmltelmmﬁgamchlewht in the two

o Eughocmins TRl ook e L BS38 DS, By o, trt i o
the'fl‘ég'hhgac}lélf‘tgﬁ@@f?adéé ﬁ%cbeém’@}‘loh&% %hﬁd\!"ﬁnlﬂagéd‘ﬁs@/a@quped with a

ricating gapS is of
largeaguppmm’leg&mrfabe thlars trgnside ifating te baaan@a@@b that si de
of the floating disk which faces the bearing housing

The Siz8dfadHa@f avs Ipyofiigdiopeldr wiutfaces daar gleo beupgiicedriy shortening it

surface than the side facing the b
radigilly e Idfthisnease, thee S&PBﬁnln@d%EPrl&%lcf?%é@g iRl nifigglly, radially

ext%)ﬁ'la'ilggp? cﬂan%éma ﬁﬁh&‘%x{érngﬁ@d' ally. In this case,

en ng can pe carried out radially internally,

A s@)%gg Jw[,g%’e axct/geé tg % @nbgeaZfS]Igf%lcPéﬂhEHt é“ﬁ'e'x;yrofll‘e@ annular surface and

ace o bear |

thel §maefr BR@ingSsurficePwbich eshetieruform the fsbrizating gameThe size of the
snoot h sliding surface which tog et[é;’er form
supnesting surfage g@p. alseerasiuss, &1 examp %Lﬁib&f“iy Rge of the two profiled
v f
anfifl’ Sfe GR0 TR fine BT LSRN, RS URE SR afling surfaces
hatédhélsafhe erheasionshiThe dame wfizot s sichiived whehdwesprofiled annular

i e ot Sy AR A o s

exﬂg%edv%?ihéﬂ’bﬁ{}en |£}§J AeTer axihBRER: th@rﬂamafdwétﬂ@h

not over t e entire annul ar surface for
A \?arla%nem'tﬂets%poﬂﬁ\gaéapddbrllﬁtc'aﬂrbiso 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
heights on both sides of the floating disk, despite different reiative speeds between the

floating disk and the bearing housing on the one side and the fioating 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
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 sliding surface and the annular surface is profiled to
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be achieved by a geonetric change to the profile in

the circunferential direction. For exanple, the nunber

of segnments may be reduced fromsix to five.

Al ternatively, the extent of4the oil grooves in the 07/069
circunferential direction can be increased. The cited

[ e 4 SSi t t
coneSPRAG PRI SRR drhubfosibictel WREARGRAS & higihot Wpeed. are each

profileberdrh bath bgading bartdespite different relative speeds
between the floating disk and the bearing housing on
the one side and the floating disk and the bearing

m th h ide. Al ' :
CO o et o ] S SR P e, 5
crmeShouts A i e L8 Bk b lowing text wit
refe,%ﬁ@éltg%é:gfggﬁn%, Wavhied: exanple, if the side of the

oatl ng ich faces the shaft is in the form of

Fioufs 37 PGS 5 BsDBREAER, L8 ol FAMAREbe g BeSignd according to

_ t he sha annul ar
sur f athesinvaiticthamd haviag a steppee floatregdiskar e each

profiled fromboth bearing parts. Brief description of
Fing@Ql ds e S aSs BRI MBOdiMmet df m axiskjouiren beatihg esigned according

explained in nore detail_in the followi ng text wth

ref er née tventiendardinayieg arf‘%lnsrw@i'sttivg‘ﬂ? Qiﬁl(efgmgf%fﬁed annular
first ﬁﬁ%g% t of an axial journal bearing designed

accor 8 0 he invention and having a stepped

. flqati di sk, Figure ho - ' : -

Figurs L p WS o aaorb Py, D Ly Ref PR G AR, o s embodiment of
| nvenphogxianfbuiddli Bearmhd besibhed aticokdingttb tHefiheestivn gnd having a
profiled annular 10 surfaces, and Figure 3 shows a
sect i steppeddiagtingttisi.ubri cating-oil supply for a third
enbodi nent of an axial journal bearing designed
according to the invention and having a stepped

floating di Sk'/ﬂ\pproach to implementation of the invention

Figure 1 and Figure 2 show two embodiments of the hydrodynamic axial bearing
according to the in'vention, with the center of each of the figures showing a section
along the shaft axis through the axial bearing. The axial bearing comprises a floating
disk 30 which is arranged axially between the bearing housing 20 and the bearing comb
11, which is arranged on the shaft 10 and rotates with the shaft. Optionally, the bearing
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
the direction B.

The profiled annular surface of the floating disk 30A facing the bearing housing rotates
at the absolute speed vs, that is to say in the counterclockwise direction when viewed in
the direction A in the illustrated embodiment. In this case, the lubricating oil which is

introduced radially via lubricating grooves- 31 into the area of the profiled annular
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Approach to inplenentation of the invention 15 Figure

1 and Figure 2 show two enbodi nents of the

hydrodynani ¢ axi al bearing according to the

invention, with the center of each of the figures

showi ng a section along th& shaft axis through the 07/069
axi al bearing. The axial bearing conprises a floating

surfage%? o ﬂé’gﬁrﬁgbﬁ t?ét%@@ﬁ‘fﬁe @léhﬁrﬂé H|§P<‘33(Y\'§ﬁ6 thé BeBARg hBgdsing 20, as

earing conb ch is arranged
indicatedt bys tls@&a‘rbad()arm\.ds riot Graes mto Hhehee@g‘mfsurfaces 32 in the opposite
Qptionally, the

rociEn S b Rt 3R A 1 PR v T o
suppbﬁfr‘vrgefz n'|t9 dife Jﬂﬂadéd?ﬂ\ d|e%ﬂ|9%'pnlg¥1ﬁ{e“ pagedingxofdheylubricating

e” beari ng ou3|n and t he

af t rojection,
gap beevéaf th@aredigensurfa@st 321amdl meeasp@ﬁlteeamnogr h dimg surface on the
gures sh

bearmsaewnge%'e&rea%% nreeurﬁafﬁau t' an% fﬁé fcﬁ‘*ﬂk sition from the
wedgé %Eﬁ§ﬁ$3%‘fb%¥@ﬁatétﬂn§@Gﬁﬁbé%t' on A and the

side shows the floating disk 30B viewed in

The ﬁ:’%ﬁ?(ﬁ %[1%? 9%&@@61“? fiBLAhd Hﬁ.‘i{ %{B‘B‘;ﬁé(ﬁﬁ g $HE bagmgPtomb rotates at

aci ng t ring housing
the aloddltitessperid Wg]en ahs aladkerispdizectis whieatviéwed ¢ Swgydirgction B in the

lusigniedo MBRIRTER. t HWerFiustingt dhe chedingir | 1) (iias in the same
dlre&?oé?a rltr@?e“iﬁg?‘[ {\@é’é kY sPbéd VR s Ssutisnh faoﬁéll’élﬁf@ speed of the profiled

ricating grooves 31 into the area
anntilae sarfaté [ved vanichulrams So0meodockwigef whenoronsidered detth%gilrectlon B.
n the floati n di sk

TherialAMRGRRE e & [T ik <250 Byeh e e 2RFpBIZ b3 vo. Onoe again

the 31’8&@ dridvis TiecaRIEBwSHHe REsiBalidy idil isheavkpomdially outward via the
Irection to the rotation direction of the floatin

lubritiadikg Jloovps esedr i tegupiosess de diswn difspdia iWRsige %Urfaces in the
. capabi l.ity of. the axial bearing is built by th
C‘rCHg\?ﬁf’r&/\} Igi'ézﬁd'f)ge | ubri cati ng Sanp bgltvveeﬁpt hg vvegge

surfac th
In thp@rEAPP R, SHOURIhG BurRc - o JPBERE sl s B St as a resut
of v{/itﬁﬁh ﬁg@%o@c Léch’?g fl'{eaﬁéertlhgﬂoﬁétﬂ@] Z@QrOJé@t@gﬁ the Irhaiabddéction beyond

['at chi ng surtface profi'led annul ar
the sidé &amingpthet bearﬁm@aombg'l Ui Bhe sadiak extents ehibedwsr sides of the ﬂoatlng

o SR s g Blenl B SoBBF Syfice o bBRige iz the bearng

di'rection
hodé"ﬁ‘g has an annular width rg which is greater than the annular width ry of the

annular surface on the side of the floating disk 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
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
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
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10 illustrated enbodi nent. However, since the bearing

comb 11 rotates in the sane direction at nore than

twice the speed vw, this results in a relative speed

of the profiled annular surface vR, which runs

count ercl ockwi se, when consigdered in the direction B. (07/069
The relative speed VR is in this case greater than the

the lq?ﬁégrl(}%t?ige er? Qﬁé@tgﬁ]‘ﬁ@&??ﬁi’ Q%gm[ahfs 9 tﬂferéﬁ‘f‘ﬁna’r surface, which

I'S carried rad
rotat@AVNE hiyher felblife dPebdir Betditig fating Yesbeantd combhe

process Is drawn I nto the wedge surfaces in the

The @wqﬁﬁﬁéﬂnﬂ#y Ay &%d b'envérfé% RrkedmprIby Sh@ﬂﬁg thre inclination

| oat | ng 0 has a radial step,
anglé eﬁuthe wellgstsurfacehdhss dmklagﬂhg alea pkthe @geai@atssngportmg force

ok At A AR AR A 1t
33 mtél\go?épent %?ﬁeéﬂ&@ﬁérﬂ@d&@ &l 8K aaioptihbensy @urmlng surface without

profiled annhul ar surface on the sid
an ebigei iy tln@éaiﬂ)elacasfg theoiés mg heed for anmﬂlfaerawp@lth?tween the wedge

st SR e S5 AR S5 B Gy g e v surce

alng

can GREI @ dditindeasiNat 40 EPgleBRBiRNSIRcImdheoritinglady smaller, as far as the
relati ve speed Wi th which the wedge surfaces of the
nextpulofi¢atiog graavell ar surface rotate al ong the snooth

sliding surface on the bearing conb on the side 25 of
In thehembbdiatemgshdiekinfRigureg3 tthe fb?@dilngr(yskaﬁ‘@ncﬁ again has a radial step,

D
dire sig ng trEi;Hﬁé 8 edadingtthe ﬁﬁﬁgoéorhbeﬁf |I|®@tzldn@ndaaknchne is applied

beari ng housing. In the enbodi nent shown in
on tRegadiallginneneside ohthengidaifagingdhabearing comfeansrthednigmal radius of

the (ﬂrgﬁlgg ﬁ%ul%%ﬁﬁpg % %ﬁgrlg% &%% Efcﬁﬁ\ﬁﬁroar‘gne inner edge of the

ace I'S

sm&iﬂl@%‘llﬁlhg%rfdﬁeoor@ﬂﬁé Beafing )t,om‘b Se@ffsmtradlany outveardi thus additionally
one seghent conprises a |ubricating groove, 31

redgcing é@sw%dg@ﬁe%dﬁf e bricatingoag Wg%%@%goaa{mglgﬁ 30 and the
bea?tﬁﬁ%é?qrbsgi“ (@il hOliRk SR eRLOW Y i

atlonary beari ng hou3|ng, on 6

ol adenes ot ARR0e % B PSR ST el Sy e supis it
Iubﬁ%agﬁgn%dghﬁfﬁghﬁhgttb Yiee FRAlon 04t lehst §n@|eubpltylmgeBBes mcorporated 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.

In the 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
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 floating disk 30 and the
bearing comb 11. If, in this case, starting from the lubricating gap, the supply holes with



10

The supporting capability can optionally be varied for
exanpl e by varying the inclination angle of the wedge
surface, thus nmaking the area of the greatest
supporting force 5 smaller or larger. The transition
bet ween the wedge surface 32 and the | atching surface 07/069
33 may be provided by means of an edge, or as a
ont j.nuoys| [ f t

the 1BERRUN B Suboly R, Al W50 Ahdid Whordiher6der e, Rer than i

the akial ¥eehionh therbgeatisyofl flow isdsishe b;athﬁhrcrh@ilmmfftheéloatmg disk.
as a result of which, for exanpl e, the wedge surface

The élgirpif‘hél% rrnbéﬁs Qlﬁ’é‘ttthﬁls@lésxbéfy Ié'rfgeﬁﬁn@rm@bd mhani‘n sbpplgrgsoves in the

nual I'ler, as far as _the 10
area Ioﬂ ke mi]alrhyaylngmfdhe fioating digko d @isn@ﬁlucgﬁmmbﬁcﬁanj pik throughput

he floa in 30.opce r
rvougts BECGRE bRk B TREuRAg P, 1118 Pl 58 coler 21
whmﬁ‘?&%‘ré‘%n@(@vﬁrﬂtﬁciﬁaﬁﬁg 8RR 30y Bbrneddm ¢od Bmmohasyohdanng housing.
he side facing the bearing conb 11. In adg;tlon
ﬂ}?emjectlon oil

Thlsuwamwlaray agyantegeows whes theddasoyplingr@ar igags gto

rea3 S5 RS 85 R € e 6 BI85 kol bearn o

the fﬁ)%'ﬁﬁ@kc‘l?ék Qithoat gny abgitionakseatidgelehenhe  snoot h
sl'iding 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 conparison to the
first enbodi nent. Both sides of a floating disk for a
hydr odynam c axi al bearing nust be supplied with 20

| ubricating oil. According to the invention, at |east
one supply hole 35 is incorporated in the floating

di sk for this purpose. The supply hole 35 connects the
two sides of the floating disk, and all ows

| ubricating oil to be supplied fromone side to the
other. Optionally, the floating disk has a supply
hol e for each lubricating groove on the side facing
the bearing conb. 25 In the illustrated enbodi nent,
the lubricating oil is passed via a |lubricating oi
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 annul ar surface feeds the |ubricating oi
along the lubricating grooves 31 radially outward, and
in the process
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draws it into the wedge surfaces in the
circunferential 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 floating disk
30 and the bearing conb 11. If, in this case,
starting fromthe lubricating gap, the supply holes
with 7 07/069 the lubricating-oil supply are directed
at an angle toward th@t@U?ék”%@§%$YF@PR%r than in the
axial direction, the lubricating-oil flowis assisted
by t l&haftot ati on of the floating disk. The supply hole
means that there is very largely no need for any
supplBeaging@oesbin the area of the radial bearing of
the floating disk. This reduces the |ubricating-oi
throqggﬁw@}ﬁnkmﬁpugh t he decoupling gap between the
bearing conb 11 and the bearing collar 21, which is

pres e floating disk 30 is borne on the
statﬁ%%gwgqgg%Fing housing. This is particularly
advant . . decoupling gap | eads into the
injegﬁﬁgﬁggﬁQ%mgpgégﬁygﬁ exanpl e of the exhaust-gas
turbocharger, in the area of the radial bearing of
qﬁBﬁW&hahgisk, wi t hout any additional sealing

| t. 10 8 07/069 List of f . hol,s 10
30;§h Z]Er? Hoﬁtin%gtﬁki pear&r&gﬁgob%@g %%R&ﬂé}“r’ %ﬂﬁ&j'ﬁ%‘m%gf%%ar i ng

_ su line . .
30Rii sk Bloating ik, hgadng F%?ml?e%‘ﬁg Agewsddn dgestatk

31
32
33
34
35
e
Ty
VR

Vs

collar 22 Lubricating oil pl.

y e .30 Flgating

vi ewed
in direction A) 30B Floating disk, bearing conb side
(vi evedbricatidgrggooven B) 31 Lubricating groove

Wedge surface
- Latching surface
Segment of the profiled annular surface
Supply hole
Annular width on the side of the bearing housing
Annular width on the side of the bearing comb
Relative speed of the floating disk with respect to the bearing comb

Speed of the floating disk

Vi Speed of the bearing comb

07/069
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32 Wedge surface 33 Latching surface 34 Segnent of
the profiled annular surface 35 Supply hole rG

Annul ar width on the side of the bearing housing rw
Annul ar wi dth on the side of the bearing conb VR

Rel ative speed of the floatigg disk with respect to
the bearing conb vs Speed o?] the floating disk vw
Speed of the bearing conb 9 07/069 PATENT CLAIMS 1. A
hydr odynam ¢ axial bearing for a shaft (10) which is
mount ed such that it Pa#nT EtdTaCd AWM beari ng housi ng
(20), conprising a floating disk which is arranged

07/069

1, ﬁ@hy@ﬂdd¥narbmi #eianbédringdoeasi stmﬂh(dm whicheisdnautted sual that it can

coinb 1) which d
rptaie .n@athaa@nggpulsama({;r@z)iﬂgo?g@oﬁna%g f&ahgg&%ﬁwﬂ@ﬁrls arranged axially

DAY ol A REAS NG Ui i on e

g, Wmaémreglu@lnshtnqgﬁgap, whﬂhtiaboﬂn@ed bng mogued(amplamdlrface and
t he bearing conb

@gmoaé@giwaaﬁur@@eis o %ﬁfg %{%% fgf %E@%bﬂé@'? C@é'é'r“' at;iousmg (20)
el cunﬁ% sk E 2@? Iltrgt%]’flbéﬁﬁad 81k 930) Ay ﬂ'u‘éeoearmg comb (11),

racterized 10 in that

 Wwherdinithe paifilletgagmniar s\mnf&desawmnpmem@ltﬂyhtym wadge sustaces (32)

annul ar surfac

which: gashsnayaw gtpe urpéuc]a{] %ggﬁgﬁ ! §1|rc;:{,ﬂ'b%g%ﬁt@ félﬁggﬁorp "*haracterized

ren

&%%g{é BbriCAtRD ga&@ﬁrhtdh segorned perthe profilée annular surfaces and the

ydrodynam c axi bearing as claifnmed in claim
smmom slidihg sudaces an itheytwapislesa the doatirg @Iﬁlﬂé\@vafdiffer{ant geometric

fl oati.n i sk hav d| fferent radi al di nensions. 15 3.
fieens) '?%EW%#EO {al bearing as cl ai med in claimil
rein the

. f'l'@p,m{dﬁ@de wlp@aqal:b&aa r%{g'ﬁ:'l%ﬁ‘tqﬁni &r g),?vld{l%%?rfﬁoe\g(pbﬁgatlng gaps

Ny
AhstKe two sides of the fioating disk have different radial dimensions.

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

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

annular surfaces which form the lubricating gap on both sides of the floating disk
have wedge surfaces (32} of different design. '

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

annular surfaces comprise wedge surfaces (32) and smooth latching surfaces (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) to the
wedge surface (32).

. The hydrodynamic axial bearing as claimed in one of claims 1 to 5, wherein one side

of the floating disk (30) is radially stepped with respect to the other side.

. The hydrodynamic axial bearing as claimed in one of claims 1 to 6, wherein at least

one supply hole (35) is incorporated in the floating disk (30), wherein the at least one



(30) are each subdivided into a different nunber of

segnents (34), wherein one segment (34) in each case

conpri ses one wedge surface (32). 4. The hydrodynam c

axial bearing as clained in claiml1l or 2, wherein the

two profiled 20 annular sunfjaces which formthe 071069
Iubricating gap on both sides of the floating disk

f d
SHpaﬁdﬁ%gﬁqf uozrgsaae%fs t@%gﬁrl) gcg% Jbf {h%rfﬁﬁgm ﬁo%l{gtg); %r'r:ela%_(?tﬁ
5. Ther SRR SR SERE00 SRERthD Qo Acueeriae e o cisknas
%H%I L}M’lcaﬁrﬁgﬁ 8 d?ﬂ/e%r(@"f‘ %rndStHéfaQTé?ést%bfsﬁh PW Hi@lb h85) opens into a
catl ap on des of I'oati ng di sk
lblaweatimgdirbbes €3it) airlemtrcm ﬂ)l‘GB Sndemfttlh@ leaﬁ@wﬂﬁﬁ surface
(33) to the wedge surface (32). 6. The hydrodynam c

5 @ 'ﬁﬁ@ BldieaRamic @ﬁabﬂ)@arh‘@bs oclatned of clairai7nar 81, whersin the at least one
wherein one side of the flopatin % is
supihahely (3bkispiteaied At AR SpER raa@% ba r si de. 7.
The hydrodynam c axial bearing as clained in one
10. Ah @xhaud-gas Brbegtargen camprisigta shaft yia %nmﬂoym@“é? axial bearing

cor pot.at e t.h oating disk (30),
%%S&QPﬁdﬂmgn%P?tE%B%mgﬁ fﬁa' 069 supply hol e (35)
connects the two sides of the floating disk to one
anot her. 8. The hydrodynani c axial bearing as cl ai ned
inclaim7, wherein the floating disk has radia
| ubricating grooves (31), and the at | east one supply
hole (35) opens into a |lubricating groove (31) at
| east on one side of the floating disk. 5 9. The
hydr odynam c axi al bearing as clainmed in claim7 or 8,
wherein the at | east one supply hole (35) is directed
at an angle radially outward. 10. An exhaust-gas
turbocharger, conprising a shaft with a hydrodynam c
axial bearing as clainmed in one of the preceding
cl ai ns.



