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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 ¢ axial bearings for rotating shafts, such

5 as those used in exhaust-gas turbochargers. The

invention relates to a hydrogdynam c axial bearing 07/069
having a floating disk, and to a floating disk such

as this. Prior Art Load-bearing axial bearings are

used when axial thrust forces are applied to rotors

10 which rotate aifngr h speed. In tlge case of

exhaust - gas turbo rgé’ﬁ’é‘%'%ﬁ“% L% e,

hydr odynani ¢ axi al bearings are used to absorb _high

axial forces 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 MBar%H%ﬁéQRd T HOA8bpl i cations such
as these, free-floating disks, so-called floating

di sks, can be used between a bearing 15 conb, which

rotates at the shaft rotpiipficiaed and a bearing
housi ng, which does not rotate, ign hydr odynanmi ¢ axi al

o PR PGS OB B g rts, e

as tHd3bodetatin. exfaest-basitirbgcldarglers.s radi al |y gui ded ‘ei t her
on the rotating body, that is to say on the shaft or

The fivdriionberite® & dybirdaynamiadiial bbardng hgvingiactioatingadiskoand to a
integrated in the floating disk, for exanple as

floatingsdick seghias th®0840027, or else on a stationary

bearing collar, which concentrically surrounds the
rotating body, for exanple as disclosed in EP1199486.

In general, a hydrodynam c pgdrahrtbeari ng such as this
is lubricated by neans of lubricating oil froma

Loag- iR e&ié“ﬁéhﬁ@g&%@e QidedsWhbAM@AL tHrOst Rfices 33€ &fplied to rotors

xhaust-gas tur argers, via the lubricating-oil
whichy sotate cit highi speedalin the easm it evustgasetupeearpars by way of

exar(r:\%?er]e}%}dergdyt/r(\)a%%eaﬁér’Blggﬁﬁ Q3 lﬂrs%c'!aaélgﬁfrb high axial forces resulting
from the flow, and to guide the turbine shaft in the axial direction. In order to improve the
capability to compensate 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
rotate, in hydrodynamic axial bearings.

Examples relating to this can be found, inter alia, in GB1095999, EP0840027,
EP1109486 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,
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During operation, a |oad-bearing lubricating filmis

formed between the floating disk, 2 07/069 which

rotates at only about half the shaft rotation speed,

and the shaft or the bearing conb which is arranged

on the shaft. Profiled annulsar surfaces are generally (7/069
provided for this purpose on both S|des of the

whlclfalgg tt'een)g\g kaﬁﬁﬁ%ﬁ%ﬁ@é%ﬁ {turgf t‘lﬁglté é:!'cg\e Qﬁe{ft or the bearing
comiPiHich el aganygbaonstief siesft Riofiwd aﬁnlﬂawedgacesare‘ generally provided

which are oriented at_ |east in the circunf renBi_aI. .
for this ek ORMATARIAAS, Of tsiRalig JisKiANCh OB HouFatggap in each

case%gfe %{ntﬁ BH@ds?n&&HVﬁﬂm ur@&ﬂe e B#Hfféd:bﬁﬁultar surfaces comprise

nto I'S convergli ng gap
wedge)adffbees iwidch abs mlenterugaf Idast iirs theciredmferastial direction and which,

ook i SRR LrbtFo A S b MHen bran
is drffalvsﬂf"tlhtﬁgtrﬁé S&bnv\é&jlﬁ@ &, rfPlfeahd&Qb@énrgj AlibreRging - filkd igHermed. The

ction nonent e axial and radial slidi n&ﬁ
lubrieamtf wopsgafestlhdhe Irarélal dijecliarkbecanseueintbe affact ohing cemtrifugal force

rom3Bgdfzefing i e '?B'%Eﬂﬁlﬂsgbat 4 3pBER" 5006 of < he shaf
rotating s

The fgpg@rés eéj tQ{‘taR aé)ﬁalt gnaagq&%ll s@l ﬁ&ts%?qc%'s.srﬁ[ the floating disk
mqu?ﬁ%é"tﬁé’ rb&tlghf%ﬂe%”bf i ﬁbat‘{rﬂg ke g hl?h tomaftt Matltﬂxsﬁeeds this is

ricatin rel ati ve speed the shaft wt
typicadly pess thao 5086 df itbashat rqta@nguapege that isiossaathe floating dlsk rotates

Iess%ﬁﬁt i?aggtsgifgstt gs? tlﬁéls%gttar Ih%?e?sg{]tg int aﬁeﬁdn?%ia%ﬂe ‘%ﬁ'éds in the two

axlaV\Mb‘Plﬁaﬁﬁ? @hpsnTh@fPelbwe apbed of s lshait iwith @apecaroetheffloatlng disk is
rent magni tude, because of the differe

in thue|cmsevlr@gtee@§ararﬁf¢e tralative f$Raechof éaﬁtﬂqa\‘t'ugaﬁiﬁw& respect to the

Since the bearing size is designed for the
beaﬁﬁéﬁﬁggpgrubrl cating gap that in each case occurs,

o, ARG i B 8 By bl i

bec&mﬁ%@@ﬁﬁﬁaﬁ‘ﬂﬁfb}’eﬂi'réhtl% |sgbbd§ awabhé diffsreaf c@tﬁaﬁrgan}foroe effects. Since
of the invention ect of the resent i nvent i
the bearlnerseaze;ﬁede@ga@d |f¢rli Eﬂ@ smallesebricaing gap thay in each case ocours,

one#bgi@[ %|sfc2\fer§%§liﬂéé’dé(dﬁ}?fﬁl§ caniédd EJeé’t'i 'uﬂﬁe&\éééﬁxlngj high power loss

ccor 0 the 1 nvention
andasRireviesedusshilg HlQWObetablugbpgaps 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 Iubricating 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
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the floating disk having supporting capabilities of
different nmagnitude, thus resulting in the m nimum

| ubricating gaps being the sane at the design point.
The supporting capability of a bearing is defined as
the supporting force as a fupction of the rotation
speed, the mninmumlubricating gap and the oi

oA S eSO ot U WG e Resn o e
area éﬁb@!ﬂd‘éﬁt t?)PS profliEd08thulgessiade Hhéifesmdbtioendmy rslu@face between the

his case, the lubricating gap is defined
comfm&rﬂe wfacleéormmh@@dladwe@npgothatel t@rﬁaw *é@t\l\@@ﬂftﬁ'@eb%fu‘g housing

S sk I, di X sur.f e
and ﬁlﬁﬂgg{i{ég gisk on \ﬁ% %pﬁ%‘é’e@&thlﬂ;sg?ﬁ menb?ﬁﬁﬁb Bmb, which
rotat@@@n'dmefyﬁaﬂ e th@@@hérfs@dél oating disk on one side,
and the floatlng di sk and the bearing conb, which 5

A ra&nﬁt %?SorY“tﬁé"'ﬂéétmgS@qudmal@s it E@sgbhﬂo intiRiuafly edigl the surfaces of
the floating disk nmakes it OSSI ble to

the mmnjaxuauumnoﬁndgsgw inhauehu af waKdhat the mninygN famheight in the two

bricatin a
Iubnﬁ%arbq]gap% ﬁgﬂgﬁf%érﬂfejﬁﬁgré@id’éﬁét gﬂa%péeégﬁ ggﬁr{lh emjgﬁéé’nggse, that side of
the mmqhu%ﬁ Whlchhmcdgaherbewm@t homsing hg sadvastagebhaly sduipped with a
e floating disk which { s the bearing housing
largerssupperinthgledacs thadd bpﬂ%faﬁ%t bagsing,¢y8 p:
supporting surface than the side facin the bear i n%
The izen of The @f. the pofilagecissulansuacas rea alsq bg) rgduced Dy shortenlng it

rfac S io .
il B s 18 St e AT 08 il iy, il
exteﬂh’éilyfc?rd'haldll%l mt@hﬁatlnaiddfextemhllgl ly externally or
radially internally and externally. A supporting

A sn.giiﬂof{ﬁ‘r?% a@ﬁa&é‘%f fhd aklabﬁééhlﬁ@ id aeﬁ'ﬁéd agdheprofied annular surface and

annul ar surface and 15 the snpoth slidi nﬁ_
the sododle eslidfrige surfage twhich ftcgﬁiheneformbthﬁchlbfiﬁ@t'%;gapT de size of the

supgggﬁnglgﬁ%ﬂ%:ﬁa@rﬂ%) :;%gﬂ‘%?,sftﬁ?] & woa g{l’\eﬁ ﬁlﬁg(?]ﬁeﬁog‘;tﬁé two profiled

annGldf fsaigfases $s shonere@ i iime radiar dnde(alorlewmletmersmomm gliding surfaces
the snmooth sliding surfaces ﬁEave th ,san& i mensi ons
Cpds

07/069

havarrtbes%ameeﬁlfr@sﬁlqr§ aTm 8§98 GHRF i@ LAKQ Rpfiled annular
i S S B g BB 4 S o i oss

exteditl over the einties aanmlhasarfam foreaphpie ||mthawmd1aidilrgptlon
direction. A variation in the supporting capability
A vER&ticGH FotHees@siiurivg dapabifityosarmaiso lve @bhiegedtby 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 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
the bearing comb. By way of example, if the side of the floating disk which faces the
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the profile in the circunferential direction. For

exanpl e, the nunber of segnents may be reduced from

six to five. Alternatively, the extent of the oi

grooves in the circunferential direction can be

i ncreased. 25 The cited enbodi nents make it possible 07/069

to conpensate for the mnimal | ubricating-gap heights

on both sides of the floating disk, despite different .
shafty ) it iheelosmeetia sseeaiBiesliding SurlpeaEnsLing aRnuAE Sufece is profiled to

L . . ; . .

correRRNn® MY SRR, el SO WAEA [l aPHge 808k, are cach
profilddtfesrnaiotiv eegringpertsr both sides of the floating disk

may be in the formof a snooth 30 sliding surface,

and the profiled annular surface nmay be arranged on

7 BheLl 2 er g R SRR B e
cmodrogie s, o4 S0t B35 Bl 88 totowin tox v

refereREe 98 R drdvingSansiaén. annul ar surfaces, which
rotate at higher speed, are each profiled from both

FiguRggr i é}%vl{?@“atiﬁ?t éﬁ{b%fdirﬁéﬁpbf RhikIgbuine bdaang tEsigned according to
mbodi nents of the invention will "be explained in nore
det ai thei invettorf and baving a stepped fipatingtiskence to the
drawi ngs, in which: Figure 1 shows a first enbodi nent

Figued 2ansiiowsla savondadémbedimeryg ofesi axiabjoscnal sianiggtdesigned according
i nvention and havin st epped f.l oat,i i S FLaur
Shovelon Tk doiemtena Remincp thatindtiskryth HirerbhflYiifgfied annuiar
desi ggefa ghding 10 to the invention and having a
floating disk with differently profiled annul ar

: f a | BRI ] iment of
FiouP B F§0vn & Soqtca fifpuiy S Ructichli TP i JR) embodime
axi al ahcamialjoubesirberyingedesigadd sanording got thet ingention and having a
i nvention and havipg a stepped floating disk. 15
Appr o&t@PPed Hog¥NgMiFit ati on of the invention Figure 1

and Figure 2 show two enbodi nents of the hydrodynam c
axi al bearing

Approach to implementation of the invention

Figure 1 and Figure 2 show two embodiments of the hydrodynamic axial bearing
according to the invention, 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 shait. 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 shait
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
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according to the invention, with the center of each of

the figures showing a section along the shaft axis

t hrough the axial bearing. The axial bearing conprises

a floating disk 30 which is arranged axially between

t he bearing housing 20 and tle bearing conb 20 11, 07/069
which is arranged on the shaft 10 and rotates with the

mtro%iﬂ%{eae aﬁa& al lh.ﬁjr‘rcéﬂﬁglb BLQQ 31‘33% Ry ak?éa'&tﬁ%r Bt&fled annular

ot'r udi g pr oj éction

surfa&s of theﬁﬂoatmg hiek deltwaem It'@e ﬂoamg)dlsk@mandmlg@beawmgzlhbytsmg 20, as
bet ween the bearing housing and the s

indicated | f then Breadh REroMsy He -Hawy @F%A@e orodag fulcas,a2' e opposite
dweét'icﬁyrtc'?sthéhl%‘f‘é\tg)evkﬁﬁ’c@c? ?)FFG(R n&sﬂ' e El%@sbh,f required for the

respective si e shows the floating
suppbmthabﬂltwloé\Nwl aixial tearidg rled:lunlbupA)y thednariewing of the lubricating

oo B S R e R e, el Gl Sbrece on o
beaﬁh@ b@ Tr‘fe §Q Eatbaf pPekduhe resatd nﬂttﬁ@la%él@f rtaé atawsition from the

sp eed vs, that is to say in the
wedgemurtauel &mmdatnharm:surﬁpa/\a%n viewed in the

direction Ain the illustrated enbodinment. In this
Thecavetiled Aenllabsidadé optra floatitigedisk SOB Gitirgpthe bearing comb rotates at

the BREORI® $P8Pd e Thilr HPEtiaa:ffehtion e JWic’ bR’ Brection B in the
||Iu% a?é’& '&ﬂﬁg&%rﬁeﬁ’éﬁﬁ‘é\/&h%ﬁdeoﬁé %aiin@kcﬁﬁibaﬂd fdigtes in the same

ousing 20, as indicated by the broad arrows
dlrelchod M\mnnerthanttWEG\/\lbleg&meadbgi results in Aeelabive Spegd of the profiled

anngl:largﬁgtﬁ e %.? e@E@pg%gt{-ﬂLprg%}c oecm%é \@ﬂeﬁ 'E‘Bgffslltd%?éd fHWthe direction B.

The Adlatld sp¥e@fvptiBan ths&baééegreaw iranbiinel absqmuﬂeyspdmi vs. Once again,
narrowi ng of the lubricati ngn ap between .the

the shropgcagows ladu:attep@qypﬁbg,lp Rl S!p,QﬂrH%d \afaﬂgeogward via the

: LG h Othe! a e Mhe’ bSsuiffaces in the
ubfifing? GO0, |1 e Pl dsRSIe Hhamh (R el RBbb Sl
cirdutnfefentiaftizBetign.sur f ace 33. The profl | ed annul ar

surface of the floating disk 30B facing the bearing

In tﬁ@'ﬁ?nb@éhﬁﬁe@ﬁ shbwnlii V\E@reabsﬂ'leuﬁ(ﬁatﬁ?@e@dk% hasnatraela| step, as a result
cl ockw se direction en viewed in the directi Ei
of whm:h theel side faging tbﬁmrlnﬂrﬁou&m\@p&rolegtq]gbﬁ] dla direction beyond
f dBY 6f the floatin
e g
dusﬁmﬁ?édh@feﬂbﬂeedlﬁere‘ntl 'EHe pmoﬁﬂadeannsnlarfsmﬁceFon tire eiderfaging the bearing
hoSsolggtr?e{sda%Cgr%L?lgr widt rG wf],"(l:r?elg egdrehperttrﬁ%ndfhﬁee%hglgr I%wdth rw 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
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The relative speed VRis in this case greater than the
absol ute speed vs. Once again, 15 the broad arrows

indicate how the lubricating oil is carried radially

outward via the Ilubricating grooves, and in the

process is drawn into the ge surfaces in the 07/069
circunferential direction. In the enbodi mrent shown in

SurapeaEn isalaRiBRTa FOW b CPmBRISOR Ko thosletRganGBka fip flousing, or

the I%Pgahgls?&é ﬁa% E draﬁtér%'n%er%frs%?hﬁéiﬂs Bayrad the2@nhllar surface, which

aci ng bearing conb he radi al extents of
rotatedat aiglsérdelative speedf oo ainé aigledasingdhe bergngicond.

different. The profiled annular surface on the side

The fsap‘pasrgng apabiity can optosiltygod ariech famexanaplekiydeatying the inclination
reater thatHHt he nnu ar wdth
't

angVg i i Wetlop ataTase. (S JnAMgr enars GhAGIaRLgET supporting foree
smalie?rcdrrlﬁ \;}é?ﬁﬁ@gfdnﬁﬂuoﬁ%ﬂlwegﬁ(tﬁe'%dﬁe $uitach mahd the Iatchlng surface

rel atrve spee whi ch the wedge surfaces of th
33 mEnyobé Ipealided byrmedans oisan feslge, 9baat8ectmtt5\hlguﬁl’s!er UBRHS! Wfface without

an et 38555288, K e B 90, gicbobobleen tne v

surfédébéhﬁ ahé TcHRB él.ﬁ“fefdéf et reQiPot ﬁrhtdhe forseserhple, the wedge surface
supporting area, ch corr esponds to that

bet
can aearnsagcmiumquglyaﬁa B ENgIe WAC e GaTESS Peﬁfmlwglycﬁ jor, 8 far as the

t h ring housing. In the enbodi nent shown in
nextliyalériq nggerpﬁggﬂ oating disk 30 has two sides of equal

In thg, embpgigen ﬁ%@v\hos LR b fifk RMUNGisR 40! RfteSaddif has a radial step,

as & Te8ul ¢l \Hrh@h' the %ﬁde%ﬂcﬂﬁ@tMe36eamrmuelr@1208pw}ems |n the radial
conpri ses ['ubricatin t% groove 31, a wedge. surfa liod
directin beyont) theeaidel faciosi the Baamgceordb 1Trie i angnoiite is applie

on t@%{{%@%ﬂgirﬁ{etrgﬁf% SMH {‘:ﬁdfe%@ﬁwﬁsthgq{e%nﬁ?%rﬁb | dhd the internal radius of

rondry¥bearing Housing, on

the Ipedfiletaashuiadeutfase asgerdatgeld eonmﬂewhadafouﬂwgrcbn’fbe Janer edge of the
t han the annul ar surface,

smaalh sliding stase, oning Heaaﬂ@é‘@fﬁ%tsn%f?ﬁ Sl PH&W%'%‘.«E“US additionally
redddifa T Qg@ﬁérﬂﬂ %?QQBL bid Mb‘ﬁ@ﬁtl ghﬂ'ﬁﬂt\l\téeﬁ’%é’ ﬂbaﬁﬁb fizk 30 and the
exa%lrpl e vargl ng t I ncl i natT on angl e of
beavied gersut { dneomparisomeibithe firsterabediment.t he gr eat est
supporting force smaller or larger. The transition

Botlh &idé&e bf tahﬁoam@elswar@hy@@d@ndnﬂmexlaﬁxﬂaﬂrmg wust beesupplied with
Iubrﬁ%ﬁﬁm@%&%bg%ﬂy@y mr;e,e%gggoé\ﬁ lgaghege supplyahole 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.

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
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an edge. In the latter case, there is no need for any

di fference between the wedge surface and the | atching
surface, as a result of which, for exanple, the wedge

surface 10 can also rise continuously, at an angle

whi ch beconmes continually smpller, as far as the next (7/069
Iubricating groove. In the enbodi nent shown in Figure

ey o0 W30 RGNS e I oy s v

the lmi:@atmg -APspsly eeé sjmemetdwat aa@r@ie tcswaracmeooutbe;dgei rather than in
t he side faC|n%bthe bear i itio
Y

the axied Idirgetion, thp dulpriatiog- Sfiawis a%ﬁjﬁtﬁm Ry ﬁhﬁr{etat@undﬂ thg floating disk.
the side facing the bearing conb, and the i nt erna
The supblyshadé means thabthareds venulasgely g Beed for ay awRRly grooves in the

B
througH W ]:dlecglbplli‘ngggdptbemeéhwhe rt;e:atmgngorihwbe} ‘:sappolhel mﬁrmg collar 21,

whicBS drasemonheB dhe AGAEDRIST 301 % 06D 2 6rStaBoRdany Bezling housing.
This lbtﬁéﬁloggﬂg'dmﬁhtag%l%ug%ﬁeﬁ'tﬁ@%e%uﬁhﬁd gﬁf)' iBﬁdﬁ:nﬂb ther injection-oil

mc axi-al bearing nust be su
areal, lﬁcbtfexmhpregobihe emmmt@aagutbmmlaegernwethe arga at theetastial bearing of

one ol e 35 L nc orate |n the floating
the f!ﬂ%'rf‘gf tvﬁ'ﬂ@%@tn c?s@'t' SE%‘ ‘d - 35 connects the
two sides of the floating dISk and alloms
| ubricating oil to be supplied fron1one side to the
other. Optionally, the floating disk has a supply
hol e for each lubricating groove on the side 25
facing the bearing conb. In the illustrated
enbodi nent, the lubricating oil is passed via a
Iubricating 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
| ubricating oil along the lubricating grooves 31
radially outward, and in the process 30 draws it into
the wedge surfaces in the circunferential direction.
The lubricating oil is also fed via the supply hol es
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 7 07/069 bearing
conb 11. If, in this case, starting fromthe
| ubricating gap, the supply holes with



the lubricating-oil supply are directed at an angle
toward the outer edge, rather than in the axia
direction, the lubricating-oil flowis assisted by the
rotation of the floating disk. The supply hole neans
that there is very largely ng need for any supply
grooves in the 5 area of the radial bearing of the
floating disk. This reduces the |ubricating-oi
t hroughput through the decoupling gap between the
beari ng conmb 11 and listeofiRefeiernpecdybels21, which is
present when the floating disk 30 is borne on the

10 stat$lafary bearing housing. This is particularly
advant ageous when t he decoupling gap |leads into the

11 1 nj eBéaMig @bmb area, for exanple of the exhaust-gas
turbocharger, in the area of the radial bearing of 10

oo the ééaﬂ,ﬁ%ﬂgugmgk wi t hout any additional sealing
el enment 07/ 069 List of Reference Synbols 10 Shaft

11 20 Beari ng housing 21 Bearing collar
21 22 Eﬁ%??@gt|ng oil supply line 30 Floating disk 30A

FI oa housi ng side (viewed in
22 direé#$@ﬁ95§¥m5€§ﬂayﬂg?ing di sk, bearing conb side
30 (VieEFd in rectlon B) 31 Lubricating groove 32
Wedg 33 Latching surface 34 Segnent of the

f d f 5 .S |
S i AT

th th d f the b nb VR Rel
3OBspeeE|Q%|mff§S§:Q?%Fﬁ‘@g’todﬁéﬁ&aﬁlré/ﬁ%%gwy cttee teI \kg:ari ng

conb
31 Lubricating groove
32 ' vVedgesuﬁace
33 Latching surface
34 Segment of the profiled annular surface
35 Supply hole
Ia Annular width on the side of the bearing housing
fw Annular 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

Vi Speed of the bearing comb
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vs Speed of the floating disk VW Speed of the bearing

comb 9 07/069 PATENT CLAIMS 1. A hydrodynam c axi al

bearing for a shaft (10) which is nmounted such that it
~can rotate in a bearing housing (20), conprising a

floating disk which is arranged axially between the

bearing housing and a beari ;% conb (11) which is 07/069
arranged on the 5 shaft, wherein a |ubricating gap,

whi ch is bounded by a profiled annular surface and a

snoot h sliding surfaceABENTeg¢tA A fornmed between

the bearing housing (20) and the floating disk (30),

rréeclﬂkﬁwe‘{rhféaéﬂlé]%éﬂrﬁlb f688)shand 1 bh@hkeas Imm@msuéﬂ at it can

rofiled annul ar surfaces conp
rqthter inla bganmg heuglggg(aer £o8wr(siy a fipaling d@@ﬁhlﬁgﬁ giranged axiaily

ot s S Hind Aol g FoRRTTA AHichiS Bfteged on the

sRA&R, WRE eyl ahubmémlrggép, verdciaibb@idestiny acpeefuad cnnir surface and
snoot h sliding surfaces on the two, sides of

afsroeethrRliding surfaaRsisdn £REh sase dadned peiweey) e sasing haysing (20)
agﬁethﬁg@%ﬂﬁ{; disk (3 (mBTealfAI%ﬁ‘fe%ﬁ?lﬁﬁ‘ ?@Eﬁ(ﬁ'ar@%é'ﬂ&rﬂ@ comb (11),

clail ereint I'cati ng gaps

whreinhe Yrdfiledainruter duriaaes m:gmpr&le aplugaldy fJf vieglge surfaces (32)
radi al di mensi

Wi BAGh A8HELRIOTATioseaR I P SCURBIAT fetiop, characterized
lﬂ?ﬂ‘%{t th@%brﬁ%‘ﬁHg ap34ihias @fe Yethidy F)PEHE bmﬁléd@ﬁmﬂ@t $Llrmces and the

of the floating disk are
ssmmnih\ahds@ surtam:ea afi thedwersides ob fdﬁatmgiﬁlﬁhgvee §ktf)erent geometric
rejn nt (34) in each case conprises one
%‘88@'%‘& ?é’@@? 4. The hydrodynanic axial bearing

|
T et SuaL b ol BT el MR B k) atng oeps

dzig%é lWod%El??fof Héeﬂéétﬁﬂj Hisk h@lkré l@nffé“rémeram @emansibases

erent design. 5. The hydrodynam c axi al

. 'Erf%wcﬁ\g)a@ﬁgﬁ"l@ ﬁﬁpbé ﬁé‘é Eleﬂmeﬂ n?c!a‘h‘hef 8t 9, Whérein the two profiled

nnul ar sur es conprise wed ge surfaces
air&ii)lara@ﬂ’f@omhlchaidmhmhegjllmmlcﬁhn@gapmm)bothaldjaatbfethe\ﬂ@atmg disk

fil
&QS a&%‘égﬁ%ﬂﬁh@@%{o""g %?ffe\l\rgnt HutBEbf Qeegnl'igr?tts' (%3}, wikrein 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 comptise 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 réspect 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 (80), wherein the at least cne



25 the floating disk have a different area ratio from
the latching surface (33) to the wedge surface (32).
6. The hydrodynani c axial bearing as clained in one of
claims 1 to 5, wherein one side of the floating disk
(30) is radially stepped wt{ngrespect to the other 07/069
side. 7. The hydrodynam c axi aI bearing as clained in

%%ﬁ%%'e)(@#f?m%ﬁﬁﬁ?#@ St ing ABifng, 3R Rrp g Rier.

o, Mk e oot b TS RCsd B i bl kg csk s

rA0RA h.ﬂfnc ng SO\FB’sd(S%g VaRie abast &ﬁaﬂéu;ﬁrﬂy ﬂ@lecd%i) pens into a

I'n clarm erein the floating disk has "radial
lubbicatiray gropvar(8dyekleastion onasidaef te flasding diste suppl v
hole (35) opens into a |lubricating groove (31) at
5 9. Teadydwdyoamic agial béatiigeas icteimeddn diain. 7 &r 8, wirgeein the at least one

sHRhehtla Vi) i Oiraated a0 ASlBAYANCPEMERS) s i rect od

10. EB &Bgﬁ&%'@& {u%glga%rggf%v\n%rgwﬁg qné{ntrﬁlﬁn ﬂ%ﬁgﬂ:@ﬁgmug axial bearing
&5 GRlp8a% oRY of i FIEtT bRIAEC 0 | n®a hvar odynan ¢

. éﬁlaae'nma%%%‘*‘ygﬁaﬁ’%f@ﬁeﬁﬁﬁﬁpﬁ%@t@éiﬁgr%e?g?éﬁ.a%e%{'”g housing

10 BRa & sthfh@trhng mcyume@ suth trati m@ardrciktehlastha bpauhg lhedsing, which
annul ar surface w pluralit

tlgal)ng;ﬁlské”@@ra erofﬂeecgamwagsa@@céy Wb AP RGOt WAGES surtaces (32) on
?Hétﬁ Bf a t\% esdie%s &nStH ch%t sdrf%ﬁﬁés%?fé RiesRfetMch that they each

vveen oatIn and a snpoth
ahirdivva luhﬂcﬁang gap batWeen |tlne ﬂnﬁ’mn@dtsﬂ(aﬂncm seeottpaliding surface in

il’h@aélg&ﬁpg rggthl WE’eﬁP %ﬁ%,l t%l%ﬁaétﬁﬁ%q‘a Qﬁg@%@@nﬁﬁ@ﬁ& ﬁ%b? which are
15 f(?%% | ngl”lééjgﬂﬂ'have fg@iﬁé@aﬁd"ﬂ‘ne §indeth slidindsurfaces on the two

geonetric dinensions to
sitesasfdhé éloatnghskThwef diferant geamsatrie diraengiensitq ane another.
claim1l, wherein the two profiled annul ar surfaces
12.aM@ fesetimgsdisid ag ictiidhedrin aladmd! T,fvearain thwrtbl@rproflled annular surfaces

Segnggtgégi)g@giq,gﬁh@gégﬁfﬁrgggﬁﬁgmpfr bt séGtbnts 1397 Wh&RBRFone segment

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



