;e3eXU F rD6zT<G=f PCT/JP01/ 05333 (P25655) *159159* 1 DYNAM C PRESSURE .
TYPE FLU D BEARI NG DEVI CE AND METHOD OF MANUFACTURI NG THE FLUI
DEVI CE TECHNICAL FI ELD 5 The present invention relates to a hy w |“lm

beari ng uni i gnetic disc drive or th i and a
manuf act ur i iﬁgﬁ%@%@?@?’ga%mmm ART A convent ?%%géﬁﬂydr odynam c*¥&8Y i ng

unit includes a sealing nenber 10 separate froma shaft. Lubricating oil is
injected by dipping the bearing unit entirely into the lubricating oil in a
vacuum and t mEyNARSIQ PRESSTRIIVEREFLAMI BIEARINCS DR/ ICE ANIS METHOD |
Alternatively, the lubricating oil is dropped into a bearing i n assenbling
the bearing unit. TOF MANEBFACTER] NG TN UMD BRARINGDEVICE a method
of manufacturing the unit will be 15 explained. Fig. 12 is a sectional view

of an essential part of the conventional dynam c bearing unit. The bearing
unit includes shaft 101 inplanted in a base (not shown) and a cylindrical
sl eeve 103 rotatably nounted to sirgidHNIEAIBFIRLENds of sl eeve 103 have
respective inside dianmeters larger than that of a 20 center part of sleeve

103. Opppsed facehe YPresdiaf inveBlioaANdle8 e Q BPPrda9RRa ia oY fing &ﬁ&rﬂs@drigdaéal

bearing. The bearing unit further includes a first seal nenber 102 an
second seal yimmaeic diS4deiveRRRd 1ate 458 BSREINRL bR UG ePghits of the
bearing unit. Faces of first seal nmenber 102 and sl eeve 103 facing each
other in a longitudinal direction of shaft 101 25 cooperatively forma

t hrust bearing. And faces of second seal nenber 104 and sl eeve 103 facing
each other in the longitudinal di BAGKGRGUNINART | 01 cooperatively form
anot her thrust bearing. Faces of first seal nenber 102 PCT/ JP01/ 05333 2
(P25655) and sl eaw@n¥Batibaal hgd@@@haﬁmebemn? Urdeligdludbs %Cééeﬂﬁl%?'ineﬁﬁaélt

101 cooperatively form V-shaped capillary seal 106 for sealing the

| ubri catg ngséfidratffidn acstafelf Eebrbskifg il iFHARRted 8¢ BPFing #RVEeakPsg idgd NY
each other in the radial direction of shaft 101 cooperatively form anot her
V-shaped capititel§Vins€ahe 10Brieafing cibdhiangateml shd ithahi Retdrihg the warggal
menber 102 is fixed to shaft 101 by press fitting with a jig (not shoﬁ‘/ni%'71 at
a desired nomfit ingtmesghéric Presswel eeVigeridiivaly, thio dabidettin® oshaf UrdfPed and
subsequent |y, second seal nenber 104 is fixed to shaft 101 by press fitting
with a jig trtopraovbéerihfe ihearssemblitigt . thk0 Bhribgarinig uniThei sodvpitignal
entirely into the lubricating oil under vacuum and then restored to the

at nospher i chpdesiynaeicdechridie gty ahtiea mdthiodasfl MmAnifactusingnilec et Mllde
difference in pressure. Alternatively, the bearing unit has the lubricating
oi | dropgpedegpiaieidy when bei ng assenbl ed. The above-descri bed bearing unit,
since including the seal nenbers 15 separate fromthe shaft, is subject to
assenbly errors Fig.t 2 iseayseationaablvwwewt@ban edsential gednyddfhghe ashvertioail on.
DI SCLOSURE OF THE | NVENTI ON A hydrodynam ¢ bearing unit includes a shaft

i ncl udi ng adywaméc BBaringnenitr Fdret bearingamie includice dhadt A0dkhmplaatédén a
shaft, and a seal nenber formng a thrust bearing in cooperation with the
sl eeve. Thebasr gmtdihamet) emdarcyliaddicahslesive V8 moatzdlnmmerte dftorghadndOber
thrust bearing. The bearing unit is assenbled without error in but a few
assenbl y st Bpth eAd$ bfjsienvé ddBrpwrespactive irdids diamebnbdargeahanathasidf sseal
defined by 25 the sleeve and the seal nmenber or the | arge-di aneter part,
and | ulQ cacantgr gparti of isl¢et A3 nt Oppbseddacéemn@fushaft b0V axndinsleend i 108
The jig is fixed to the shaft by a magnet, a screw or engagenent between an
engagi ng projopetratovelarfdrm a radial bearing. The bearing unit further includes a first

seal member 102 and a second seal member 104 disposed at respective lower
and upper parts of the bearing unit. Faces of first seal member 102 and
sleeve 103 facing each other in a longitudinal direction of shaft 101
25  cooperatively form a thrust bearing. And faces of second seal member 104
and sleeve 103 facing each other in the longitudinal direction of shaft 101

cooperatively form another thrust bearing. Faces of first seal member 102

MO
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o L PCT/JPO1/ 05333 3 (P25655) a recess. Thus, only one end of the bearing
unit is required to be cleaned after the injection of the lubricating oil.
Further, an opening of one capillary seal can be sealed easily, and the jig
can be deta j fter the injection of th icating oil. 5 BRI EF
DESCRI PTI o\?@ﬁ@f@éﬁﬁ\?ms Fig. 1 is a sgcti onaI?P%Qég’)of an essential part
of a hydrodynam c bearing unit in accordafice with a first exenplary

enbodi ment of the present invention. 10 Fig. 2 is a sectional of an

essential papf shfeve medfaemq@mfsot%fﬁh BG:AdRAL dirBctGE Of SIBITE §0Wcbbpdagively St
enbodinent. Fig. 3 is a sectional view of an essential part of a

hydr odynani forae 3 ikspddbdpillarPGEST 906 &6 Yddithd iR fuvridatalpedi M. fakhd of 4
is a sectional view'of an essential part of a hydrodynam<c bearing 15 unit

having a |igedtRdNteM W@hBER 104 ARACLRRAYEC108 thchhgS PR bIREE ™ 3hY¥ radial
enbodi mrent of the present invention. Fig. 5 is a sectional view of an

essential pafrkc@bn @f%ﬁquwpgméﬁerlae@@mﬂ)ﬂw!ahom Usltipeld%apRiRhL de d1NEIE 0N

in accordance with the secon nmbodi ment. Fig. 6 is a Sectional “view of an

essenti g pPairtsedling theduBeieagimisGibearing 20 unit having a jig nmounted
t hereon in accordance with the second enbodinent. Fig. 7 is a sectional

view of an essenfiak seal iméthbér NPArieduRaANt S sREAT 100 by Press TitHneOwAM5Gigi t h
a third exenplary enbodi nent of the present invention. Fig. 8 I's an

enl arged segidtuhdwn)i fva desirba 1ﬁ§§ﬂﬁh%@iei§l@€.t Phen, e NYYEO VR8N to

bearing unit in accordance with the third enbodinent. Fig. 9 is a sectional

view of an ghsfento1alandegibsebubhtlyhyctoadWealintedBaF 104 i¥Fided to SeAPNAANGE
with the third enbodi nent. L PCT/JP01/ 05333 4 (P25655) Fig. 10 is an

enl arged sepidsafadting Withoa jighte RSSRIY fhl bdaihg ahit. he hydrodynam c bearing
unit in accordance wth the third enbodinment. Fig. 11 is a sectional view

of an empential thtb@ériﬁﬁnﬁﬁﬁeié difpsd dtitinedy | taCey dabfiatthghoid A6t h
exenpl ary enbodi nrent of the present invention. 5 Fig. 12 is a sectional

view of an ¢s&afithi ahdptiidn ebstdredrioethé Giahodphdiiedy Pedduse baadi ﬂgefébgtthe
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS ( Exenpl ary Embodi ment 1) 1

Referring thibrig@singl o3l i@ ihjdcséd eenpldaffareabom pRaésut. t AtdmRRRly, the

invention will be described. Figs. 1-3 are sectional views illustrating an

essenti al phsdring vhihlids oly hasiicathegbiliopped thereis sHdlabsiagdsBrdied fi r st
The above-described bearing unit, since including the seal members

15 separate from the shaft, is subject to assembly errors in the many assembly

steps, thus precluding cost reduction.

DISCLOSURE OF THE INVENTION

A hydrodynamic bearing unit includes a shaft including a large-
20 diameter part, a sleeve mounted rotatably to the shaft, and a seal member
forming a thrust bearing in cooperation with the sleeve. The large-diameter
part and the sleeve cooperatively form another thrust bearing. The bearing

unit is assembled without error in but a few assembly steps.
A jig including an annular elastic member seals an oil seal defined by
25  the sleeve and the seal member or the large-diameter part, and lubricating oil
is injected into the bearing unit by vacuum suction. The jig is fixed to the

shaft by a magnet, a screw or engagement between an engaging projection and



enbodi nent “of this invention. As shown in Fig. 1, the bearing unit includes
a shaft 1 having a large 15 dianeter part 2 at a | ower part thereof,
cylindrical sleeve 3 rotatably nmounted to shaft 1, and seal nenber 4

di sposed atP@FI‘/yP@f/bsﬁgét of the bearing unit. Sllg?%& has both ends

t hereof having respective inside dianetergs |ar get( an’a di aneter of a
center part thereof. Respective opposing Taces of shaft 1 and sl eeve 3
cooperatively forma radial bearing. The bearing unit of the 20 enbodi nent

has a sinpl g ebédiCt UELSIdHS dde Bhd dFae b@&iﬁqunimg%ﬁuma tdBe Uédied
corresponding to first seal nenber 102 and shaft 101 unitarily formed in

the convent jfepthdedetiion Wiithe 19hatatidgdnd FhaeMer, Iul %%tdf\(ﬁleyca A
radi al bearing. Large-dianmeter part 2 of shaft |, seal nenber 4 and sl eeve

3 cooper at i y&il\eah®dbehlbdedsily PO thE jig! dAnObd 8btadbel Sasilpaftdy thel inge@idmg
25 includes a first thrust bearing part cooperatively formed by seal nenber
4 and sl eevgf theddreati®fgositl t hrust bearing part cooperatively formed by
| arge di aneter part 2 and sleeve 3. Seal nmenber 4 is fixed to shaft 1 by,
for PG@T/ JP01/ 05333 5 exanple, press fitting or shrinkage fitting.
(P25655) If an axial length L1 of seal nenber 4 is |onger than an axi al
length L2 of |arge-di amRIEPESZRIPTION OF THI DRAWINEESW th an axi al
direction of rotation, a surface of a disk is prevented from being
cont am nat ed dueFig® 15is| £3ddtitthad Vi bR ki digehtiBI part dfMOhPdtodyRe@Rici Bea®RRE S
where the lubricating oil undergoes thermal expansion or has air penetrated
therei nto. hfitMaghhbéordafte OWithdiandit aRedplly ReibdlifeMt 98I {IRC Hrabeshal t
1, a small-dianmeter part of shaft 1 and top and bottom faces of
| ar ge- di anefrgfenpidnt 2 undergo the grinding sinultaneously. This arrangenent
allows a lower 10 end part |b of shaft 1 to be large in dianeter as shown
in Fig.1®. |In otRE. 2wrdsectidmidefiah dssentib]l pasestahydtedytarhid sdar®g@unit
menber to be fixed to the shaft by press-fitting as was the case with the
convent i onain Seordmgcenvith thehfirafemilbodinggar dl ess of the inside dianeter of
sl eeve 3, shaft 1 can include the |ower end part 1b having the | arger
di aneter than ot Rff. 3ok 4 bectivdal vidw of aahakéntibl partldfi shadicdymastiafbeatidgd be
strong nmechanically. As shown in Fig. 3, a length L3 froma bottom end of
sl eeve 3 tounitdnfaeerdidncelveriiahd filstenibadémenbe top face of |arge-dianeter
part 2 is longer than axial length L2 of |arge-dianeter part 2. Second seal
menber 4 is presBid.idisedsastional ¥éal offeftissedtiabpastcdfn Wydivdsnasvie bdawiid e
the bottomend of sleeve 3 is 20 aligned flush with the bottom of
| ar ge- difametrit paving2a jidinsowitedi tlesebhdnt Aedoztlahearitly avsedoral deeinpdaly
axi al clearance (L3-L2). According to the present enbodi nent descri bed
above, shafémbodimenthef thei pmsehyidventia.first seal menber allow the bearing
unit to have a sinple structure and to be assenbl ed accurately and easily.
Thi s reduces t heFi5 dnsrsbsactmhat orgw o€ ahesasntiel parsofaobydrodixenplk depring
Enbodi ment 2) PCT/ JP01/ 05333 6 (P25655) A method of manufacturing a
hydr odynani enisdwving aying mdunted ¢hexkamcia adcoihdaneewthdhexseophd ey dimeinte nt
of the present invention will be described with reference to Figs. 4-6. The
hydr odynani ¢ beaFigh§ ismi seatfonahaiqw of enteseatval paritofieabydraslymakac beasing
structure to that of the foregoing first

20  unit having a jig mounted thereon in accordance with the second embodiment.

Fig. 7 is a sectional view of an essential part of a hydrodynamic bearing
unit in accordance with a third exemplary embodiment of the present
invention.

Fig. 8 is an enlarged sectional view of the essential part of the

25  hydrodynamic bearing unit in accordance with the third embodiment.
Fig. 9 1s a sectional view of an essential part of the hydrodynamic

bearing unit in accordance with the third embodiment.



5 exenpl ary enbodi nent. Thus, simlar elenents are denoted by the sane

reference nunerals, and are not described in detail. Fig. 4 is a sectional

vi ew of ‘an essential part of the bearing unit having a jig nmounted thereon
for' injectj hgating oil. Seal nenber 4 x4 e of a magnetic

mat eri al . ?t@:réc (l)ygg?!ggce bet ween seal nber 4(an an 10 annul ar nmagnet 5

provided on disc-like jig 8 presses annular elastic nenber 7, which is
preferably nmade of rubber, onto jig 8 agai nst an opening portion of
capillary seal 6p{@rigenl andehiagbdPsdERaNOview of LIRS @BY¥eriteall RSt Bt O
part of the bearing unit. The bearing unit has an upper part sealed and a

| ower part Hi@RRA§namhie bbarMRsesit iAUteHdHmME Witk the Rhi:@edhBedRhént. The unit
is held in a vacuumand then is restored to atnospheric pressure. This
injects the | ubrpgatiing adddctiofbPvieeoPRkbihtidl par®f 8 HRSAEEC Hikcalrive in
pressure as if the oil is drawn into the bearing unit. Instead of magnet 5,
screw 9 anda@opga il WtlEa fduh exeaiflady ERboldirheht 8f %%Qrés‘ént hey&e@én N9
unit, as shown in Fig. 5. Alternatively, as shown in Fig. 6, jig 8, which
is prefeyably mapgy ofi2rRShnsedtndleviveVifdat vidohtml! pArtaBH £ PhobRELHAD 8a
at atip of the leg. Projection 8a nmay be engaged in a recess 3b provided
at an upperhp@Fddydhn®io bedriig ®eiti pheral surface of sleeve 3 by an elastic
deformation of jig 8. Elastic 25 nmenber 7 is thus pressed toward the
opening of capillary seal 6, thereby sealing seal 6. According to this
enbodi ment, one of the top opening and a bottom PCT/JP01/05333 (P25655) 7
openi ng of the bearDESCRIRTIGNGREMENREFERRED BMBONIMENT Ot her
opening of the bearing unit is dipped into the lubricating oil. Thereby,

all that is(Eaplagd Brabbéimésiatled i s the opening into which the

| ubricating oil 1s injected. This inproves cleaning operability, and
reducesi(cost. 5 REfemiplgaty Hgbodidieatfint Hehgslarp@hbodingsht éf the rebént d
exenpl ary enbodi nent will be described. Fig. 7 and Fig. 9 are sectional
views ill usinvention anllebseddsceibefar Figd. a-yde osbetionhl views i illgistiitind mn
accordance wth the present enbodinent. Fig. 10 8 and Fig. 10 are enl arged
sectional véseatial lpiat rafta g drbéyesmenbeatingauhit 0 abt@@anée amidhSthe first
respectively Elenments simlar to those described in the foregoing

enbodi nent sembediteent efitHiy ihvents@anre ref erence nunerals. As shown in Fig. 7
and Fig. 8, sleeve 3 of the present enbodi nent includes plural

t hr ough- hol es 3aAashawaerh EomncE rthei losrinyg winithinobsdech ishaftld heang laalaygseal s
6 provided at top and bottom openi ngs of the bearing unit. Large-dianeter
part 2 ldnd diaateterphet 24 thmlowvargene chessfcolnetricd] atdave 3 Potataiilyhabesteda,
and these corners are chanfered nore than two of the other corners. As
shown i n Fiw skafard aridysedlOnenibeevk dBploasd at cor nppef paingfl tapbkhrng Wiitseal
6 for sealing lubricating oil, and this corner of sleeve 3 may be chanfered
so that an Bleewme Sghad botlr endshtlexicef Bavofg mdspestevE insige déapeotirsilangsd thelnow a
thrust bearing part. This enables an atnospheric pressure to be easily
applied to aldeameter of a center part thereof. Respective opposing faces of shaft 1 and

sleeve 3 cooperatively form a radial bearing. The bearing unit of the
20 embodiment has a simple structure since it utilizes the seal member and the
shaft corresponding to first seal member 102 and shaft 101 unitarily formed in
the conventional bearing unit. Shaft 1 and sleeve 3 cooperatively form a
radial bearing. Large-diameter part 2 of shaft 1, seal member 4 and sleeve 3
cooperatively form a thrust bearing. In other words, the thrust bearing
25 includes a first thrust bearing part cooperatively formed by seal member 4 and
sleeve 3 and a second thrust bearing part cooperatively formed by large-

diameter part 2 and sleeve 3. Seal member 4 is fixed to shaft 1 by, for



| ubricating oil. As a result, even if the lubricating oil noves unevenly 25
bet ween the top and bottom openi ngs of the bearing unit due to external
shock or vibration, the oil is directed back pronptly in the bearing unit.
Thi s preven ingat i ng oil from | eaking. P01/ 05333 8

(Exenpl ary E§§g§?9%@$32§ (P25655) A fourtg exenpﬁggggé odiment will be
described with reference to Fig. 11. Fig.* 11 is a sectional view of an
essential part of a magnetic disc drive in 5 accordance with the fourth

enbodi ment @ﬁaﬁ@@e,gjﬁggzﬁgtihg\(ﬁ@qﬁﬁ{ka |®tpg.s simlar to those described in
t he foregoing enbodi nents are denoted by the same reference nunerals. Shaft

1 is inplanted ipfanhged 18etlADd oFls88Y RrednBS4 idforigh$ tRHH B £ELL LA
substantially-cylindrical nmotor hub 10 fi xed by engagenent on the sleeve 3.

Mot or hub 16f hasgeadz@mdted! pd1@! £ ih0aadiraBoR PakallefNBRh1AR £XLEMWidion of
radially inwardly above central hole 10a. Flange 10b covers sleeve 3 and an

end of secopstasRml, dTBUPRIceof ANdiskSisPprvicdesd iké BbingabodtanPindlsdUuestd OcC

reachi ng an end of sleeve 3. Thus, when conponents are to be repl aced,

motor hup 1R0ang ke ahsehrdliiaatidle ol dbAGnUsddesb¥hb RS 8hé 101BridaihB dilt ©
t hrough-hol e 10c of flange 10b to press the end of 15 sleeve 3. This

facilitatesyhfergsBltAcAMBIbxPAndiba oF HHAROLIE Pehetiale @ERbLJiRMD. ! ange 10b can
seal the bearing unit. | NDUSTRI AL APPLI CABILI TY The present invention

relates to a hydiRdAcininPRr diidinY bf har out?pedthlralmiefac SRGNEEIL 4i sc
drive, and to a nethod of manufacturing the unit. The bearing unit can be

assenbl ed WsinADUdia@iétek pat of S1eyFt Ar HEE6Sp &h&Mottons EXedioTdatde-Afdneter part
manuf acturi ng nmethod, only one of the end portions of the bearing unit is

required to2bgndédgentte gkirlinpasimgtdd@usUbr i Thisi Afra@igbnicitesllers td ebwer
into. Further, an opening of one of capillary seals can be seal ed 25

easi | y,1®@ndead jjagt ddnobshaftt nehdd laage iy dhbRsted A8 dhomarin Fgop, t he other
| ubricating oil. PCT/ JP01/ 05333 9 What is clainmed is: (P25655) 1. A

hydr odynani ob&egrdinge ithistnstargeessdydor a fstfdeabavdmberatd bé fikeditarehbahagar t ;
a sleeve nmounted to said shaft relatively rotatably; and 5 a seal nenber

fixed to saby phedstfittine f ag mvag ahéi eade tWithsttheeabhhentionglodRiraid Ofni t h
said sl eeve, wherein said |arge-dianeter part and said sl eeve cooperatively

farm a secoffdletdforisirepardlesgof the iAside ¢iahysteody skreve 3bshdftnocaidcl@de ¢hai m
1, wherein a length of said |arge-dianeter part in a direction of a

rotation axleversergl paitelb hhaingathHedaggdr difanseted thanlothendithel paiit® of shaft
direction. 3. The hydrodynam c bearing unit of claim1, 15 wherein said

shaft hes filr sThandllswsshdftphté be atrongspechaniealydes of said | arge-di aneter
part in a direction of a rotation axis, said first part having a snaller
di anet er t han saAd shewmnoh Pay. 13, adadgth L3 from a bottom end of sleeve 3 to the face
of sleeve 3 that faces the top face of large-diameter part 2 is longer than axial
length L2 of large-diameter part 2. Second seal member 4 is press-fitted
until seal member 4 contacts with sleeve 3 while the bottom end of sleeve 3 is
20 aligned flush with the bottom of large-diameter part 2. This provides the
thrust bearing with a desired axial clearance (L3-L2).
According to the present embodiment described above, shaft 1 and the
unitarily formed first seal member allow the bearing unit to have a simple

structure and to be assembled accurately and easily. This reduces the

25 number of components as well as cost.

(Exemplary Embodiment 2)



whereirn said sleeve is mounted to said first part of said shaft. 20 4. The
hydr odynam ¢ bearing unit of claim1l, wherein a distance between a face of
said sleeve that fornms said second thrust bearing and an end of said sleeve

near said | prgosBbyBlhes part is equal to a sum (2{323655ngth of said

| ar ge-di aneter part 1n a direction of a rgtation axrs, “a cl earance of said
first thrust bearing, and a clearance of Said second thrust bearing. 25 5.
The hydrodynam ¢ bearing unit of claiml, wherein said sleeve has a

t hrough-hol e f or xBEetHRY 6f MaRRFAR AR HELS BRErbdPh AHIEPe A8 E REEE e 8 cQrdaatd
PCT/ JP01/ 05333 10 first and second thrust bearings. (P25655) 6. The

hydr odynam gifiead | ft@oHAi bx&hpldig @nPhoddhRIR! Bf Sthed phrBERHI Intii t80:8 XK AD BN
in adirection of a rotation axis. 5 7. The hydrodynam c bearing unit of

claimb5, whgsgiribed WitlstefoRaiten® Pigssaial tThOhgard B faRRENd18n Q¢ 6f &iad d
seal nmenber and said seal nenber forma | arger space than a clearance of

said first phsdent eReydin@nt Wi alSintdleF Bhsic 3tBREAR tOBIRNY A HRS fosédding first
t hrough- hol e opening toward said | arge-di aneter part and said

| ar ge- dimnmepgempiiryy &@baanbat JeThadaseniliRRlénehiAhO Rled Hyd tBE GaRth
thrust bearing. 8. The hydrodynam c bearing unit of claim?7, 15 wherein a

corner of saifdr&fRl numebes, dhdharé hot deséigbed Ayasthibai d through-hole is a
chanfered corner, and wherein a corner of said | arge-dianeter part that is

| ocat ed toward s&igl 4 v @uedtidialleiéw of sahasdentRd po@t BEthe BOaflng Wifit having
hydrodynam c bearing unit of claim7, wherein said sleeve is chanfered at a

| ocati on neafigsaiotintéd eh@froRdbe injbBtion e 1iEEAENB i, C SeaRmhdiEbenitis Pladd ai m
1, wherein at |east one of said seal nenber and said | arge-di aneter part is

made of nmagefhi emdmietid edatedial.l 1 Attiaetiby dfopcy habwveel eval Ngettibelr #fared ainn 1,
further conprising: a notor hub nounted to an outer periphery of said

sl eeve,1(ai dnnular mRgAéYPPL6EAEd Inldis¢-HE2GRDS predses ahululaneladeicigedbbt ange
covering an end of said sleeve, wherein said flange has a through-hole

formed t her ehiclatis prefesablyomadp pdsidbbelr0ostu flge1dgainss airtl opé@igepordiohlof A
met hod of manufacturing a hydrodynam c bearing unit including a shaft, a
sl eeve nmountasillaey atalvefor seallaigatheylubeidabimgsdibftherebidseanlienh toppaet of theed
to the shaft, said nethod conprising:
bearing unit.
The bearing unit has an upper part sealed and a lower part dipped in a
15  vessel containing the lubricating oil. The unit is held in a vacuum and then
is restored to atmospheric pressure. This injects the lubricating oil into the
bearing unit by a change in air pressure as if the oil is drawn into the bearing
unit.
Instead of magnet 5, screw 9 and a screw hole 1a of shaft 1 may fix jig 8
20  to the bearing unit, as shown in Fig. 5.

Alternatively, as shown in Fig. 6, jig 8, which is preferably made of resin,
may be provided with a leg and a projection 8a at a tip of the leg. Projection
8a may be engaged in a recess 3b provided at an upper part of an outer
peripheral surface of sleeve 3 by an elastic deformation of jig 8. Elastic

25 member 7 is thus pressed toward the opening of capillary seal 6, thereby

sealing seal 6.

According to this embodiment, one of the top opening and a bottom



inserting the shaft into the sleeve; and then fixing the seal nenber to the
shaft; 10 wherein the shaft includes a |arge-dianeter part formng a thrust
bearing in cooperation with the sleeve. 13. The nmethod of claim 12, wherein

sai d fixi ngpefyy kgnenber to the shaft conprg i Xxi ng the seal
menber to tﬁgj sgg?tm%? Sress-fi tting. 15 14. Thedf)r%ﬁ%@ of claim 12,

further conprising: grinding an outer peripheral surface of the shaft and a
face of the large-dianeter part sinultaneously, the face of the

| ar ge- di amepgenipardf thel Bhrivd upsy Bl dedlledvbiyitha ji@taid enlyettcSotHertdpRnshEsy €.
20 15. The rrgfh]?grof claim12, wherein salsrd ir?sg;rting c})’?e%he shaft into the

sl eeve conpthedpadlig@niniy isadgpeddintb the labgietingoodde fhésbby hll ehdtaee of
the large-dianeter part that is opposite to a face of the | arge-dianeter

part that fesqErédieo bblclisineddbishibardpeaingiefoskRichaild besaitingxbilgs fljeéted.
seal menber to the shaft conprises pressing the sleeve wth the seal

menber, andThifpsRey/D&33dg bpetdAbioH Andwhalled cast. engt h bet ween a face of
the sl eeve formng the thrust bearing and an end of the sleeve is greater

than a Igngth of the |arge-dianeter part in a direction of a rotation axis.
5 16. The nethod of claim 12, further conprising: providing a jig including

a magnet an(:E;agmplmyl]ﬁmbeﬂﬁ@hp&renber; attracting the seal nenber with the
magnet after said fixing of the seal nenber to the shaft; and sealing a

first openi ng deRefiadidytd Fgrssaeya thindl étsampkal eiidiimeh@ will be ddredst i C
menber, wherein the seal nenber is nade of magnetic material. 17. The

net hod of cFag.n7 14nd f Big h@rareospeticrialgviewppllugtratingc andegpanidlgpastebf ned
by the | arge-di aneter part and 15 the sleeve, into lubricating oil under an

envi r onnent hydprdysamiie befaring unitinaiccoptasesuwith theprebanoémbodirgent. Fig.
environmental pressure to a second air pressure higher than the first air
pressurl) whB8land beg.sHe anel empergedgsdcsiotinp wéelvs hlltidteatingrthea¢dseqtial lparéDofl 8.
The nethod of claim 12, further conprising: providing a jig including a
magnet and Higsanhudmd % asdpectinelyberEleaidntacsinmigai o tlosge ddsaitriderin peid
with the magnet after said fixing of the seal nenber to the shaft; and
foregoing embodiments are denoted by the same reference numerals.
As shown in Fig. 7 and Fig. 8, sleeve 3 of the present embodiment
includes plural through-holes 3a arranged concentrically with respective
15 capillary seals 6 provided at top and bottom openings of the bearing unit.
Large-diameter part 2 and seal member 4 have respective corners facing
through-holes 3a, and these corners are chamfered more than two of the other
corners.
As shown in Fig. 9 and Fig. 10, sleeve 3 has a corner facing capillary
20  seal 6 for sealing lubricating oil, and this corner of sleeve 3 may be chamfered
so that an opening of through-hole 3a of sleeve 3 may be positioned below a
thrust bearing part.
This enables an atmospheric pressure to be easily applied to the
lubricating oil. As a result, even if the lubricating oil moves unevenly
25 between the top and bottom openings of the bearing unit due to external shock

or vibration, the oil is directed back promptly in the bearing unit. This

prevents the lubricating oil from leaking.



25 sealing'a first opening defined by the sleeve and the | arge-di aneter
part with the elastic nenber; wherein the |arge-dianeter part is made of
magneti ¢ material . PCT/ JP01/ 05333 (P25655) 13 19. The nethod of claim 18,
further co inSrBH7 &aBRI Ng a second openi ng, defy y the seal nenber
and the slggggﬁb?g}%ﬁhggricating oi | undegr an en ??%%ﬁ@ntal pressure of a
first air 5 pressure; and changing the environnental pressure to a second
air pressure higher than the first air pressure while the second opening is
di pped in the lubricating oil. 10 20. The nethod of claim 12, further
conprising: providing a jig including an annul ar elastic nmenber, the jig
having a ho Eaxé‘lﬁg[mﬁ Eh®b&iment 4xing the jig to an end of the shaft with
the screw through the hole after said fixing of the seal nenber to the

shaft, the end ba iBGrﬂﬁ@ierhﬁ&r?%@ﬁb&ﬁn{@fftWﬂl b&Bds&aMd %I@réféfeﬁice%@?}%f‘%he

defined by the sleeve and the Seal nmenber, wth the elastic nenber.

met hod of chi NFZD.1171drd SQkticrRIRiW B %n &ledtiBPHABL 8f £ 2N APERAL Wive in
defined by the |large-dianmeter part and the sleeve, into |Uubricating 0|]I

under arg enyidoPRaREE ¥itPERSE FuRhOEmBollirhéht 8f Eh@ﬁ?@s%‘ﬂfteihvéﬂﬁoﬁhaéx%n%éﬁe
environnmental pressure to a second air pressure higher than the first air

pressure whiingilhheo TRE6E de SREEd oh ithe FoPdiRing RoivlidRR rts Rk ClrR8d Wyl the?2
The net hod of claim 12, further conpri sing: PCT/ JP01/ 05333 14 (P25655)

provi di ng asgm@ refrbied AfniRab) N1 Q'i@iﬁlitp%xﬁ'l‘éﬂtlﬁra ba&e11,1dhd'A¥eNI3 Rak0! €
formed therein; fixing the jig to an end of a shaft with a screw throug

the hol e af jerits alef i pdrifghaly, th@ubSEntiEINREyliAGribAlE ¥Rkt hubheo efige Paiyng

near the large 5 dianeter part; and sealing a first opening, defined by the

sl eeve and éﬂ%geaﬁg@r dhaiiet Sleearst , Mbtd? kil 18 Bas i€ cmiFiEhole230 dhgndmwt hod
of claim 22, further conprising: 10 di pping a second openi ng, defined by

the sl emve ﬁaﬂ§é NObs€ae nded eadiallyt v a1y Gfolve Gedittaluisler 1GN eMinge ot al
pressure of a first air pressure; and changing the environnental pressure

to a secondcaiers plessuseand gmeend hinsdcbad dead tmainbepr£sand 4s WiovRledh®ith
second opening is dipped in the 15 lubricating oil. 24. The method of claim

12, furtherphoapr tlsiough-lpsleyi d0agréadhifgi aal wdhidndfarlesveulaar erlasd,i evhgmber
and a | eg having an engagi ng projection at a tip thereof; 20 engaging the

elngagi ng p(r]I Qyrpbhemtsi areGodenepbsedphdtos Bdbald &h beltetadhedifiharthePealrtigs
sl eeve; an

unit by inserting a pin into through-hole 10c of flange 10b to press the end of

15 sleeve 3. This facilitates the replacement of the components. In addition,

flange 10b can seal the bearing unit.

INDUSTRIAL APPLICABILITY
The present invention relates to a hydrodynamic bearing unit for, for
20 example, a magnetic disc drive, and to a method of manufacturing the unit.
The bearing unit can be assembled without error in a few process steps.
According to the manufacturing method, only one of the end portions of
the bearing unit is required to be cleaned after having the lubricating oil
injected thereinto. Further, an opening of one of capillary seals can be sealed

25 easily, and a jig can be detached easily after the injection of the lubricating oil.



sealing a first opening, defined by the sleeve and one of the |arge
dianeter part and the |arge-diameter part, with the elastic nenber. 25 25.
The net hod of claim 24, further conprising: dipping a second openi ng,
defined by hat is opp05|te to the fi ening, in
Iubrlcatlngﬁgﬁyibﬁgxﬁsgé envi ronment al ssure ?EBGQBrst PCT/ JPO1/ 05333
15 air pressure; and (P25655) changi ng th envi ronnmental pressure to a
second air pressure higher than the first air pressure while the second

openi ng i s dWwRAsiclhikdid] isubricating oil. . A

. AyH. Ayns. Ayns. AH . Ay[ Y. AyHY. Ay[r. Ay[. A[| . Ay[. Af[| . Afnl . Aynl . Al F2&\' 6s| ;
P- p 1. Ahydrodynamic bearing unit comprising
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()-Ss10%&' ()-|}~~_ @109 ()-Z109%& ()-' 109& ()-M 10G 10G
10G@Y=10%G&if)latgey i O part in adhrecd@ont’ dDAEOHA)kion 4:4i0Y&aid)firs&PhotBatingX
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1 109&' ()- a smaller diameter than said second part, and

wherein said sleeve is mounted to said first part of said shaft.

20 4. The hydrodynamic bearing unit of claim 1, wherein a distance
between a face of said sleeve that forms said second thrust bearing and an end
of said sleeve near said large-diameter part is equal to a sum of a length of
said large-diameter part in a direction of a rotation axis, a clearance of said
first thrust bearing, and a clearance of said second thrust bearing.

25

5. The hydrodynamic bearing unit of claim 1, wherein said sleeve has

a through-hole formed therein between respective outer peripheries of said



S$10%& ()-10%& ()-p BAE~_@y/ "10%& ()--t$10%& ()- +FL0%& ()-) 10%& () -
109& ()-# $109& () - &cl dE:/ 10 10@! 109 ()-L9! 109& ()-yY7s$10%& () -
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" 109 () - 10%g 8&s8&10%Hb& () - &S &10%&! nydE7/
1035100/«)&' ()-t %5329@3%%3/ Y()- " 100/&'(%) AL0%&: @J Er[%% ()- 99! kdE7/ 103s
" 4100& ()- %109 () - #t $10%& ()- !410%& ()Y100& ()- 4109%&: () - kPAE7/

1035 31 109 () -1 11 10%& ()- y/ GLOY& ()-y- s$10%& () -

+410%& () - ) fit&%8nd seconditeubdBeadia¥s ()' 9 10 10 10@10%& ()- L9310%& ()-yY7
10% ()- S5 10%' ()- MIEMbC 103 GLO%& ()-  10%& ()-

4109 ()- 1 109%& () - 10% () -1 YI0%&: () - % dEMbC 103" $10%& ()- 10%& () - s

109%&' () - 810% ()- $109%&' ()- 10% ()- Y ] dEMbC 103% " 109 () - #t $10%&' () -

1 Z10%& ()- 10%&6() ThelkP@rodynamlil Wearim d¥NCofl0Rim 5, wherein said through-

hole extending in a direction of a rotation axis.

7. The hydrodynamic bearing unit of claim 5,
wherein a first opening of said through-hole opening toward said
seal member and said seal member form a larger space than a clearance of
said first thrust bearing, and
10 wherein a second opening of said through-hole opening toward said
large-diameter part and said large-diameter part form a larger space than a

clearance of said second thrust bearing.

8. The hydrodynamic bearing unit of claim 7,
15 wherein a corner of said seal member that is located toward said
through-hole is a chamfered corner, and
wherein a corner of said large-diameter part that is located toward

said through-hole is a chamfered corner.

20 9. The hydrodynamic bearing unit of claim 7, wherein said sleeve is

chamfered at a location near said through-hole.

10. The hydrodynamic bearing unit of claim 1, wherein at least one of
said seal member and said large-diameter part is made of magnetic material.
25
11. The hydrodynamic bearing unit of claim 1, further comprising:

a motor hub mounted to an outer periphery of said sleeve, said
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opposite to said end of said sleeve.

5 12. A method of manufacturing a hydrodynamic bearing unit
including a shaft, a sleeve mounted relatively rotatably to the shaft, and a seal
member fixed to the shaft, said method comprising:

inserting the shaft into the sleeve; and
then fixing the seal member to the shaft;
10 wherein the shaft includes a large-diameter part forming a thrust

bearing in cooperation with the sleeve.

13. The method of claim 12, wherein said fixing of the seal member to
the shaft comprises fixing the seal member to the shaft by press-fitting.
15
14. The method of claim 12, further comprising:
grinding an outer peripheral surface of the shaft and a face of the
large-diameter part simultaneously, the face of the large-diameter part being
non-parallel with a rotation axis of the sleeve.
20
15. The method of claim 12,
wherein said inserting of the shaft into the sleeve comprises
aligning said end of the sleeve to be flush with a face of the large-diameter
part that is opposite to a face of the large-diameter part that forms the thrust
25  Dbearing,
wherein said press-fixing of the seal member to the shaft comprises

pressing the sleeve with the seal member, and
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5 16. The method of claim 12, further comprising:
providing a jig including a magnet and an annular elastic member;
attracting the seal member with the magnet after said fixing of the
seal member to the shaft; and
sealing a first opening defined by the sleeve and the seal member
10  with the elastic member,

wherein the seal member is made of magnetic material.

17. The method of claim 16, further comprising:
dipping a second opening, defined by the large-diameter part and
15 the sleeve, into lubricating oil under an environmental pressure of a first air
pressure; and
changing the environmental pressure to a second air pressure
higher than the first air pressure while the second opening is dipped in the

lubricating oil.

20
18. The method of claim 12, further comprising:
providing a jig including a magnet and an annular elastic member;
attracting the large-diameter part with the magnet after said fixing
of the seal member to the shaft; and
25 sealing a first opening defined by the sleeve and the large-diameter

part with the elastic member;

wherein the large-diameter part is made of magnetic material.
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10t 3 f 9%.108@e{d - irttbOP@sricating @¥uhlter a]rpoéﬁv(ﬁohmental pressure of a first air

5 pressure; and
changing the environmental pressure to a second air pressure
higher than the first air pressure while the second opening is dipped in the

lubricating oil.

10 20. The method of claim 12, further comprising:
providing a jig including an annular elastic member, the jig having
a hole formed therein;
fixing the jig to an end of the shaft with the screw through the hole
after said fixing of the seal member to the shaft, the end being near the seal
15 member; and
sealing a first opening, defined by the sleeve and the seal member,

with the elastic member.

21. The method of claim 20, further comprising:

20 dipping a second opening, defined by the large-diameter part and
the sleeve, into lubricating oil under an environmental pressure of a first air
pressure; and

changing the environmental pressure to a second air pressure
higher than the first air pressure while the second opening is dipped in the

25  lubricating oil.

22. The method of claim 12, further comprising:
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after said fixing of the seal member to the shaft, the end being near the large-
5 diameter part; and
sealing a first opening, defined by the sleeve and the large-diameter

part, with the elastic member.

23. The method of claim 22, further comprising:

10 dipping a second opening, defined by the sleeve and the seal
member, into lubricating oil under an environmental pressure of a first air
pressure; and

changing the environmental pressure to a second air pressure
higher than the first air pressure while the second opening is dipped in the

15  lubricating oil.

24. The method of claim 12, further comprising:
providing a jig including an annular elastic member and a leg
having an engaging projection at a tip thereof;
20 engaging the engaging projection into a recess provided at an outer
periphery of the sleeve; and
sealing a first opening, defined by the sleeve and one of the large-

diameter part and the large-diameter part, with the elastic member.

25 25. The method of claim 24, further comprising:
dipping a second opening, defined by the sleeve, that is opposite to

the first opening, in lubricating oil under an environmental pressure of a first
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