; e3egbq. ./ $1J26561 5T5] DYNAM C PRESSURE BEARI NG DEVI CES AND METHOD FOR
MANUFACTURI NG THE SAME BACKGROUND OF THE I NVENTION: 5 1. Fi eumm,m mmmm"“m

I nvention: The present invention relates to dynam c pressur

devi ces, each equipped with a dynam c pressure bearing nmenber t hafoissupports
a rotation shaft with dynamc pressure generated by Iubrrcatrng fluid. 10
2. Related BackgroundD ; C& ’ 2 devs of dynam c
pressure bearing device . S LAY LERDIOAIN OIS ed by havi ng

| ubricating fluid generate dynam c pressure has been underway in order to
create bearing devi cesﬂmmwwm-speeds and
hi gh precision in various types of 15 rotary drive devices. In such dynamc

pressure bearing devices, those having a thrust bearing section SB
structured as indicated in Fig- 13, for exanple) have recently been

pr oposed '”BW@EGH@UW@F‘FHE?T%E@QW% 1p;e thinner. Wth respect to the
t hrust beari'ng section cate s figure, a rotary nmenber 3 is
attached to a rorany haf 2 which is supported in a freely 20 rotatable
manner by a dyna@—ﬁéﬂ%&%r ng nmenber 1, and an inner end surface
(bottomend surface) in the axial direction at the center part of the
rotary menber 3 The poesentonerntoppodlatas tarsynamicpoess e beamngdéwicasheaalxi al
' di rection to an end surface (top end surface) in the axial direction

of the dynasjwippeésdthi @ dyemmiepreesiierbdaring hehedsr that supgotiaen tdiatish
bearing section SB. In the interior of the T hr ust dynam c pressure bearing

section SB, £l (omtted from
dr awi ngs) |s@ﬁﬁﬁ%agﬁ%&tﬁprr ng géﬁ %%éégg&éﬁﬁgﬁggn rﬂeuslgure generati ng
grooves, for exanple) are for rred concavely in a ring shape as a dynamc
pressure generating neans for the lubricating fluid, so that the
pressuri zin effect of the dynam c pressure generating grooves causes
dynamclopr PAALEM DBC K BTOAINS the lubricating 10 fluid and thereby
yields a predeterm ned Ievrtatron force in the axial direction. In the

nmeantinme, a fl uikhseaht pearsetid develomBept b5dithraicafiekshRr be 3 8d dogiceeRt | on
is forned in an area on the outer side in the radial direction of the

thrust dynaghehPrRsabh ShaeR B Guppbite@byBavihd 18585 +:h8 RIAERAbrddle

dynamic pressure has been underway in order to create bearing devices that
can rotate rotary bodies at high-speeds and high precision in various types of

15  rotary drive devices. In such dynamic pressure bearing devices, those having
a thrust bearing section SB structured as indicated in Fig. 13, for example,
have recently been proposed in order to make the entire device thinner. With
respect to the thrust bearing section SB indicated in this figure, a rotary
member 3 is attached to a rotary shaft 2, which is supported in a freely

20 rotatable manner by a dynamic pressure bearing member 1, and an inner end
surface (bottom end surface) in the axial direction at the center part of the

rotary member 3 is positioned opposite and in close proximity in the axial
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*G00002*



| ubricating fluid within the thrust dynam c pressure bearing section SB
from1l5 flowng out. The fluid sealing section 4 can be forned by making
use of an outer circunference wall surface of the dynam c pressure bearing-.
menber 1, for exanple. Mire specifically, a tapered sealing space is
created by form ng an appropriate gap between the outer circunference wall
surface of the dynam c pressure bearing nenber 1 and an inner circunference
wal | surface: . 0 g i i t1o.the tary
member 3 ¢ o baruan Pt Sk At Ep und o T B BRI ikl lof B

enl ar gi ng tGe gap t owar ds, an .openin Sﬁfiéon at. the bottgqm 2 To fill the
| ubri cati ng WPAMAC PRI RRCAHPGIReERASE h Ehgheby JOrBingthe thyust bersnesa
havi ng such a structure, normally a vacuum punping device is used to fil
the |ubricaséateprf S$Bi d through the fluid sealing section 4 Mre
specifically, the lubricating fluid is allowed to fl ow downward al ong t he

outer 5 circunfergpkein@ilorofithatBredt dint¥ FREEGLRNRSSHE | nber 1
and into the fluid se(lsll i nglsecti onr4. K?téer ?ﬁe | ubri cat ibn%&?%%gi gﬁ

that ‘o & aRBrTRa 48 HREUH A bibifAhe A QR Som i Re il el

pressure bearing nenber 1 is renpved by wiping with a solvent to clean the
dynami ¢ pregg’bﬁ1 g%’?b@efo‘%f%&Prf.sswec%ﬁi%%tlﬁgrﬁrPPYQﬁmf@t%’fﬁ@ébﬁ RBh 6 is
formed on the outer circunference wall surface of the dynam c pressure
beari ng menfeemetl cmdavelgrintheingparipegssedyhamioprddsard penerasirat inegnsdet i on
4. The convex partition step section 6 projects outward in the radi al

direction afih ktatcaRdid flald, Yo ERUETSe pRASARSHIEFIR oFehL | i i d
seal i ng section 4.c Due to anoeffect %Ierisvedﬁ%"’r omtﬁg S%'gggaﬁz_ctg?;@ssgkgm

effect) of gn edge section 6a of the.partition step section 6, .the .
Ubr 1 cht | noBTISRARE SRgT T Apes AEBORREPretshit it B¢ ERREHias P LR PRicasing he
dynami c&?ﬂr)e sure bearing nmenber 1 is effectively separated in a |ubricating
fiuid réhovidnidarg thereby yieldparprpdetesmingd levitatiomioragin the axiahdirestiongs t o
the 20 outer circunference wall surface of the dynam c pressure bearing
menber 1 separ atlstlientneahtibrd, eaflwidgehlingdettion Reoararisiag a dupillhty seAag) | ng
section 4 side (up in the figure) and lubricating fluid in the area on the
opposite sigtigh ik Bérnded in an area on the outer side in the radial direction of the
thrust dynamic pressure bearing section SB, in order to prevent the
lubricating fluid within the thrust dynamic pressure bearing section SB from
15 flowing out. The fluid sealing section 4 can be formed by making use of an
outer circumference wall surface of the dynamic pressure bearing member 1,
for example. More specifically, a tapered sealing space is created by forming
an appropriate gap between the outer circumference wall surface of the
dynamic pressure bearing member 1 and an inner circumference wall surface
20  of a counter plate 5, which is attached to the rotary member 3 to serve also as a

fall-out stopping member, and by gradually enlarging the gap towards an

opening section at the bottom.



fluid sealing section 4 side (down in the figure) with the partition step
section 6 as the boundary, which allows the lubricating fluid renoval
process to be perforned snoothly. However, in the conventional device
descri bed above) due to the fact that the convex partition step section 6
has a shape that projects out, and substgntially cover, the opening section
of the fluid seh® ﬁHgghgéelbr)@ﬁtm,sﬂ a5 Vs thrarst idynamis papsiee theafing becones
a visual obstacle to visually checking the anmount of the lubricating fluid
Wi thin t hesections3B dyamang sugr e ssnrceutee aormgllyer vaomBRuhping fevicavws ds, t he
convex partition step section 6 blocks 10 the view of the lubricating fluid
that has bggn i #] i =38 ) & sRah td t rator
tries to see tﬂ;?eﬁllli%g%?g&ﬁce%/tglﬁ” ?&Mﬁ}é I li’brtim%a%%ggéefgpl#d%g? 2{1 {Z%ﬁggen filled
into the fluid. sealin ection 4..A though, {t he anpunt of ,the | ubricating
fluid wit rﬁﬂ?cﬁféﬁzyhf%%lus%%ﬁm%ﬁmﬂﬁgﬁnf%‘g%érﬁﬂ‘ﬁ%&w il 3 CHHPES abl v
be as much as possible fromthe perspective of |lengthening the 15 |life of

t he t hbustcinymiereney welimefareafithg dyaamge pregsuradeanimgnmefberddand
excessive, the lubricating fluid is nore prone to | eaki ng outside through

the openi ngts eled flafd edalimesddeivndd s adlertbe dabitaing Auiis flleareshdidlen t he
life of the dynam c pressure bearing device. Especially in devices that

require ahig; I . 7 : r i RV e DDs) ,
| eaki ng of PR g e s A A e B
equi prent and |ead to fatal .prohl ens, ftor,the entire device. Consequently) a
Faqulred SIS P TESRnos HAh T 4 G b A CH G PG T P 4 | o
within the thrust dynam c pressure bearing section SB, and to i that end

t he ampuntregfoveldy winingavrithg Folvént tojdl¢anithadyndaic prassughbgaxsnecked

visual ly. However, in conventional devices with the convex partition step
sectiqo 6,m¥&mndenlll y checking the presence and/or the |evel of the

| ubricating 5 fluid filled within the thrust dynam c pressure bearing

ot essure bear | mp durcee LA e e R SR oL ey T ©
wel | ae ot HOAETRG? SREhR FERCRNA R VHE BEBnE FIURAPLR TSR e
lubricating fluid filled within thrust dynam c pressure bearing
section of the fluid sealing section 4. The convex partition step section 6
projects outward in the radial direction and that partially covers the opening
15 section of the fluid sealing section 4. Due to an effect derived from the shape
(i.e., shape effect) of an edge section 6a of the partition step section 6, the
lubricating fluid clinging to the outer circumference wall surface of the
dynamic pressure bearing member 1 is effectively separated in a lubricating
fluid removal process. In other words, the lubricating fluid that clings to the
20  outer circumference wall surface of the dynamic pressure bearing member 1

separates into lubricating fluid in the area on the fluid sealing section 4 side

(up in the figure) and lubricating fluid in the area on the opposite side of the



sections SB can be easily checked using sinple configurations. In order to
sol ve the probl em descri bed above) a dynam c pressure bearing device in
accordance with an enbodi nent of the present invention 15 includes: a
dynam c pressure bearing nenber and a fluid sealing section adjacent to the
dynam c pressure bearing nenber, the dynam c pressure bearing nmenber
defining an outer circunference wall surface whose outer dianeter dinension
decr eases i fivid dealeng sentidm4 widechlomteinotheefi gure) cvith ehe paetiviahl stepiséien of
the dynam c pressure bearing section becones renoved in the 20 <axi al
direction fBC&@thla%ofdria'agy,sﬁﬁldhnﬂl&%H'x@fhkﬁv%tﬁzgr HQQPre?:E‘E?\%él oREQVisdRd 1n a
specified area on the outer circunference wall surtface of t’he dynamc
pressure beari nber noved in the axial direction fromthe fluid

seal i ng secﬁé%ﬁgng§ﬁﬁﬁ¥% “the ridge section defines a surface that

di sconti nuously bends along the axial direction in the outer circunference
wal | surface of Heweygnanit@emoayenienpledgviemydessnibed. abavepdherto be dagt
according to the dynam c pressure bearing device having such a

confi gursat i that theednaex pRENting s$&L téivnod habe FHaPedhse ProjearSeet 4108 i S
viewed along 'the outer circunference wall surfaee of the dynam c pressure
bear i ng MeigistahHENPRLLELURIRNIRL KEUTRALLNLIUA Lot Afiodls the dynam
pressure bearing nenber including The ridge section réfedes tovards the
center fro axis..of line of .sight of the.openi.n ection t.he . fluid 10
seal i ng segoﬁgﬁ?‘ PRI lopesstﬁPtS?Ctil gkheﬁ%rp]egg[wpﬁ a ‘?llﬁ%ﬂaf’&?lv?ﬂ&ﬁb’r RAFKINE £ ox
exanple, the interior of the opening section of the fluid sealing section
can be easithp amennbof thednbrisaring flwidonithin she theust idymamic presswe t he

| ubricating fluid inside the fluid sealing section) the overall anount of
the | ubri caidaring bedtibf EBI dd drher eaels,tthe cbhubtpaentibngt&esddtion 6 bisdkgdi ng
a thrust dynam c pressure bearing section 15 SB, can readily be checked.

Furtheryg i ng ﬁé@%ﬁetlﬁbgg%g RAGERZ: hgéy)ﬁ&&?hh@a ibbdthuk gtl?& séal%s to the

outer circunference wal nam c pressure bearing nber) a
shape effect pf the,ridge section .inpedes.the | i cat i fluid from.
loni ng. t hieBPPAFREBIHIE SPEVAINT ErpREy SRaTEd HBRIELEV R The R B o ng
into the fluid 20 sealing section, which allows the |ubricating fluid
removi ng pridesdasibeendiling inge tbe fatid seqlimg FectinngdeAlthmighethe amgqunhef
dynam c pressure bearing device according to the present
the lubricating fluid within the thrust dynamic pressure bearing section SB
may preferably be as much as possible from the perspective of lengthening the
15  life of the thrust dynamic pressure bearing device, if the amount filled is
excessive, the lubricating fluid is more prone to leaking outside through the
opening section of the fluid sealing section 4, which can shorten the life of the
dynamic pressure bearing device. Especially in devices that require a highly
clean environment such as hard disk drive devices (HDDs), leaking of the
20 lubricating fluid can cause contamination of internal equipment and lead to

fatal problems for the entire device.

Consequently, a required and sufficient amount of the lubricating fluid



invention) the ridge section may consi st of an edge section of a step
section. In addition) in a dynam c pressure bearing device according to the
present invention) the ridge section may consist of an edge section of an
intersecting section that is defined between an inclined tapered surface
extending at an 5 appropriate angle to a center axis |line and anot her
surface, which forns a surface that discontinuously bends al ong the axial

direction. Bihush®eHUdCHites tHE SEF bt AR rebiere hdGen S 8&dtiNSBaANRY0
easily fornmed through such configurations. In a nethod for manufacturing a

dynan o pr eSS beAld SoUGYbFRd ol aR660NRNERL 0ol AIROCE RN e e

present inve an outer ciIrcunférence wa ce of

pressure bearjng, nenber is formed in a,shape whose, out er di aneter di mension
decreases i nvishallyi Ay Vs, ¥heORNANEIONAL OLUIREE MBRE ERGAPRVE P HEOR FlaPhe
dynam c pressure bearing section becones renoved in the axial direction
froma flui dsaedh G\oviseglly ohecking the prekpace anidiomnthklevel qfrtheildbeicating
specified area on the outer circunference wall surface-of the dynamc

pressure éoeaﬁhﬂgﬁn@mfhﬁeﬂmvtmgwdw@mmééés {4 B&44iAY s£§t965 S!Beisfdiﬂ'mﬂt,_

sealing section, wherein the ridge Ssection defines a surface that

di sconti nuous bends. al o he axi.al direction i.n the outer .circunference
wal | surface™ c}i?laen g%%&gt ?é%@%ﬁlz“%ggf‘?%gy %%%PFQSREI%E?%’QH& Ve shape
effect 20 of the ridge section prevents the lubricating .fluid and a

| ubricating fluid renoving solution fromflowing into the fluid sealing
section in a lubricating fluid renoving process. 7 I n other words,

accordi ng t SUMMARYVGF THE AAMENTION:ng t he dynam c pressure bearing
devi ce having such a configuration, when an opening section of the fluid

seal ing section if ¥eQStkid! iee! i1 PitlsBht HVHHBEIRRER t0alynaahiciessgl the

dynam c pressure baring nenber, the entire outer 5 circunférence "wall

surface .of the dynam.c pressure beari nmenber .l nel udi t he ri dge. segtion
appear s Yo PEFHSABHENASTH &8 TRHCHRAT e Amee CoRE U Sa e iR [ ne
of sight of the og)eni ng, section of the fluid sealing section. As a result,
in a | ubricamagnt piduprigatingfiuid bled withigtheushdyramigpressues bearisgde of
t he

sections SB can be easily checked using simple configurations.

In order to solve the problem described above, a dynamic pressure

bearing device in accordance with an embodiment of the present invention

15 includes' a dynamic pressure bearing member and a fluid sealing section
adjacent to the dynamic pressure bearing member, the dynamic pressure
bearing member defining an outer circumference wall surface whose outer
diameter dimension decreases in a direction in which the outer circumference
wall surface of the dynamic pressure bearing section becomes removed in the

20  axial direction from the fluid sealing section; and a ridge section provided in a
specified area on the outer circumference wall surface of the dynamic pressure

bearing member removed in the axial direction from the fluid sealing section,



openi ng section of the fluid sealing section can be easily seen by a worker
and 10 by looking at the liquid |level of the lubricating fluid inside the
fluid sealing section, the overall amount of the lubricating fluid filled
to reach the fluid sealing suction) including a thrust dynam c pressure
bearing section SB, can be easily checked. Further, in a process to renove
excess lubricating fluid that clings to t5 the outer circunference wall
surface of theer@ynbhe Eldge seeipr dpliaes aguriassahnat dissostiapeushf katdsodlonge
ridge section inpedes the lubricating fluid fromflow ng, which effectively
prevents reshduaialldibsdtivat innghef dutied cireamfblcoivk Rall Bhatdef fhdiignsead i Ng
section, and which allows the lubricating fluid renoving process to be

performed effigi (Y fiectively. 20 Ot her futures and advant ages of
t he inventi %%é%u{??tbgé:% parsfélr?ggf romthe follow ng detail ed description)

taken in conjunction with the acconpanying drawings that illusirate, by way
of exanple, vari Eﬁé’?lf‘%ra‘tvﬁﬁe% aﬁforéﬁ%&? %I\L‘ql&gnambq PIgsEUrbemtingslevir EF
DESCRI PTION OF THE DRAWNGS Fig. 7, is a longitudinal cross section of an
over vi ew of havstgsuchsa congiatian rehasDmn openitigesattivarofithe Hhaddpahnic
pressure bearing device in accordance with an enbodi nent of the present

I nvention. Bé@iorisi Hewddelbiy dedohr@iicudh ferdn@lWwal stefice OF tRE dgndyfiani ¢
pressure bearing section of the dynam c pressure bearing device used in the
HDD spi ndl e ol [ . Fi < ngk Ludi nal
Cross secti gﬁ%ts%%:ﬁgg [ ﬁg£ %ﬁgrg%ctégs%gnjiéno\%g f/éﬁgﬁ%\ﬂeﬁgﬁﬁé g‘?:atlg%'lsﬁag%g{) ¥ i ng
assenbly by ,attachi n% a rotary nmenber to.the dynap c pressure bearing

section shofRFMIEPEFSsyre peaying member yiclydingiths ridgesestiopgeresiesitawiazds i ng

a step preceding a process to fill a lubricating fluid into the dynamic
pressure bethd erpteefromanaixig of line of sighitiog the spehing ssietinn dftheEiflpid3. Fig. 5
is a longitudinal cross section indicating the process to fill the

| ubri catd ngsddlifiglsdciion. tAea dyoEln] & Phassedtenddaid Hlisepiocees, dbr bR &ring
assenbly shown in Fig. 4. Fig. 6 is a longitudinal cross section indicating
an exanpl e e {fi€rior of the opening section of the fluid sealing section can be easily seen
by a worker. By looking at the liquid level of the lubricating fluid inside the
fluid sealing section, the overall amount of the lubricating fluid filled to reach
the fluid sealing section, including a thrust dynamic pressure bearing section
15 SB, can readily be checked.
Further, in a process to remove excess lubricating fluid that clings to
the outer circumference wall surface of the dynamic pressure bearing member,
a shape effect of the ridge section impedes the lubricating fluid from flowing;
this effectively prevents residual lubricating fluid from flowing into the fluid
20  sealing section, which allows the lubricating fluid removing process to be

performed efficiently and effectively.

In the dynamic pressure bearing device according to the present



20 nounting position of an 0 ring and the coating position of an oi
repellent in the lubricating fluid filling process. Fig. 7 is a

| ongi tudi nal cross section of a different exanple of the 9 6. nounting
position of an O ring and the coating position of an oil repellent in the
lubricating fluid filling process. Fig. 8 is a longitudinal cross section
of a different exanple of the nounting position of an D ring and the
coating posilVeRtign, Hie Bige pepyn way onsishel puwdce sestion of aister sedtiony In
process. Fig. 9 is a longitudinal cross section of a different exanple of
t he rmounti nqdidsibhj mna dinami®préssgrabdating devadd ngopdisigttoaheGfreadnoi |
repellent in the lubricating fluid filling process. Fig. 10 is a

I ongi t udi nalin6EPE8, SEetliffe Ocrfrtinlogblst %f%ﬁ@d%e%fecﬁg'{? 029n F%Iﬁ%&?%g

position of an O ring and the coating position of an oil repe t he

lubricating fluid filli rocess. Fig. x1 i.s a |ongitudinal cross section
of a differ SATHYRAAR ¥ ‘S%%YF %{?ﬁwﬁn@mt&neﬁ %‘Ff@er?lfﬁjng%s ghan
coating position of an oil repellent in the lubricating fluid filling
process. 515 appgornaty angls terd cangexiaxisripng aad aabtherosuiacec wihkich dérmas ghr ust
dynam c pressure bearing section of a dynam c pressure bearing device

accor di ng t guafaet hBst &ﬁb@xﬁﬂiﬂ”&éﬁsl?fbehﬂeallﬁ%smtaﬂiﬂlkﬁméétﬁh. By 9he 38 ucbui
enl arged | ongitudinal cross section of a dynam c pressure bearing section

of a conveg%%%?wﬂ%ggs&m%%@ﬁ%m SRy Rrm2l tREEh BIhON OF

PREFERRED Irmem's of the present Tnvention are described in
detail below 1 with reference to the acconpanying drawi ngs. First) an
overvi ew of “T*REMAYI%k drive device's (HDD) spindle motor is described as
an exanple to which a dynam c pressure bearing device according to the
present inventi ofnissmgpind fy manefachafing solwnadic nipgeutdiearpngndevicavnor
shown in Fig 1 includes a

10  accordance with an embodiment of the present invention, an outer
circumference wall surface of a dynamic pressure bearing member is formed in
a shape whose outer diameter dimension decreases in the direction the outer
circumference wall surface of the dynamic pressure bearing section becomes
removed in the axial direction from a fluid sealing section, and a ridge section
1s provided in a specified area on the outer circumference wall surface of the
dynamic pressure bearing member removed in the axial direction from the
fluid sealing section, wherein the ridge section defines a surface that
discontinuously bends along the axial direction in the outer circumference wall
surface of the dynamic pressure bearing member. As a result, the shape effect
20  of the ridge section prevents the lubricating fluid and a lubricating fluid

removing solution from flowing into the fluid sealing section in a lubricating

fluid removing process.



5 stator assenbly 10, which is a fixed nenber, and a rotor assenbly 20,
which is a rotary nenber assenbled onto the top of the stator assenbly 10.
The stator assenbly 10 has a fixed frame 11, which is screwed to a fixed
base omtted fromdraw ngs. The axed franme 11 is fornmed with an al um num
material to achieve a |ighter weight on the inner circunference surface of
a ring-shaped 10 bearing hol der 12 formed upright in the generally center
part of the fixedInraher words asctahng g tet swrbod $or manaifadtarme theediyrreaid ng
menber formed in the shape of a hollow cylinder and joined to the bearing
hol der 12 t hrpugduknRegidg ddvitghavirg¥uchka thifiguGtiothevensh Bgetlmeyatibd i S
formed with a copper material such as phosphor bronze in order to nore

easi |y machi Lih 1 ' t t ' rence
mount | ng- sur PLdae graq ednd Sl s (EBRH A0 e illohls HUBILELAGRS) O

whi ch consists of a_lam nate  of elect%onagnetic stgﬁg pl ates, and a drive
coil 15 i s woURReB Rt £he AYRAMIGRTE YK PERENSJRCHPEY ReFTsHe M eEt at or core
14. 20 A rotary shaft 21 defining a part of the rotor assenbly 20 is

i nserted bn arnedkyemncetvedldblfanmnfitre dynameptessutedbenrpng wicdaber incliding
beari ng sTeeve 13. A dynam c pressure surface forned on an inner

ci rcunf er enceh¥@ldoeSRetibRRpRbatdR Be recelf@anA% GIQEMLoWa r@3%Eh8 AN Tr6m
pressure surface forned on"an outer circunference surface of the rotary

shaft 21 are_posj:ti i i j i i-Qn, d
fwo radial oG CEPEE of B ok Bhg B6nile Werlo Jeifle o ToatinE SELUST, Q¥

m nuscul e gap sectio et ween th, aring sleeve 13 and.the ratary, shaft 21
with an appr g‘fﬁ‘ﬁ&tl@ qnh’t IR “tgriéV%F%ﬁ?: T AXYORIS nth ’(P%’F‘@Egareégt{‘e
bearing sections R$ and RBin the axial direction. Mre specifically, the

dynani ¢ pr essperinggection of the Hauid eealimg sedtinnvenrt Be shsidy aerh bhe wigrkeri end
pressure surface on the rotary shaft 21 side of each of the radial dynamc

pressur ejpeabingolsastdtans Piatevdd e ithé DG APRO IR AN t1E AR kdalind O
circular fashion across a mnuscule gap of several mcroneters, and a

{111 g or  pr Sedht THE DV BB mitl SThR R e LR Bl ofpfl oY ol

I G R RO R I I M R

be easily checked.
Further, in a process to remove excess lubricating fluid that clings to

15  the outer circumference wall surface of the dynamic pressure bearing member,
the shape effect of the ridge section impedes the lubricating fluid from flowing,
which effectively prevents residual lubricating fluid from flowing into the fluid
sealing section, and which allows the lubricating fluid removing process to be
performed efficiently and effectively.

20 Other features and advantages of the invention will be apparent from
the following detailed description, taken in conjunction with the accompanying

drawings that illustrate, by way of example, various features of embodiments



15 x3 or the rotary shaft 21 are herringbone-shaped radial dynam c pressure
generating grooves) for exanple, that are concavely forned in a ring shape
in two blocks separated in the axial direction. During rotation, a punping
effect of the radial dynami c pressure generating grooves pressurizes the

| ubricating fluid, which is omtted fromdraw ngs, to generate dynamc
pressure) and a 20 rotary hub 22) which is described later, together with
the rotary ghafdindinbggones shaft-supported in a non- contact state in the
radial direction with the bearing sleeve 13 due to the dynam c* pressure of
the lubricating fluid. 12 The rotary hub 22 that with the rotary shaft 21
conprises the rotor assembly 20 is a generally cap-shaped nmenber made of an
alum num metal . and a joining hole 22a provided in the center part of the
rotary hub BRIE oef Bl O (O 13 DEMWENGH'th the top end part of the
rotary shaft 21 through press fitting or shrink Fitting. The rotary hub 22

has a body secti Py 22b.a Wit di$ala008y eckdonCofldrelfdroade ¥f shpRed and serves
to mount a recordit ng medi um di sk such as a magnetlc disk omtted from

drawi ngs o C i.0 di.sk jmount.i ng

sect i on%22(r:& ottv\ﬁlo &ﬁé c})jf %@t & eer%gprsﬁﬁglh 8}"%%%5\{\&&?5? ‘gie[ g%?f‘?r K0y
section 22bto ort t he rdi ng dium 10 disk in the axial direction.
The recordl?ﬁfo rﬁ"ﬁpsakn ﬁ’%?t‘ an?‘i“k TRSPREIVEREIOAppl i ed from above in
the figure by a clanper (omtted fromdraw ngs) that nmay be screwed onto a
part of the rotofigag@seql gnlarged laggithdpeal ctoss/secnimgreta APnaric prassted on

the inner circunference wall surface of the body section 22b of the rotary

hub 22 vi a Kedraigk sadion of ke dimainiidqireSdvre WEaeiiRNEsvissiniat tn She HISD
ri ng- shaped dr|ve magnet 22d is positioned in a ring-shaped manner in close

proximty e pter circunference end surface of each of
t he salient ﬁ'ﬂ ?&Sén rEHfFP clore 14, while a bottomend surface in the

axi al |rect|on f th shaped dri magnet 22d | s, positioned opposite
in the Qx. 2l di e %ﬁ) te) ﬁ%@sﬂéu%@a&msaé@%ﬁnww@a%gmnoce@es

attached to the fixed franme 11. The nmagnetic attraction force between the
menbers 22dnupi¥edincoamefactimngatbeseinpassembiyby2sttaching satdtaay trecnber t he
axial direction) so that a stable rotating state can be 13

to the dynamic pressure bearing section shown in Fig. 1.

Fig. 4 is a longitudinal cross section indicating a step preceding a

process to fill a lubricating fluid into the dynamic pressure bearing section of
15 the bearing assembly shown in Fig. 3.

Fig. 5 is a longitudinal cross section indicating the process to fill the
lubricating fluid into the dynamic pressure bearing section of the bearing
assembly shown in Fig. 4.

Fig. 6 is a longitudinal cross section indicating an example of the

20 mounting position of an O ring and the coating position of an oil repellent in
the lubricating fluid filling process.

Fig. 7is a longitudinal cross section of a different example of the



obtained. In the neantine) an opening section provided at the bottom end of
the bearing sleeve 13 is closed off by a cover 13a, and this prevents the

| ubricating fluid inside each of the radial dynam c pressure beariRrg.
sections RB fromb5 | eaki ng outside. As shown especially in Fig. 2, a top
end surface of the bearing sleeve 13 and a bottomend surface in the center
part of the rotary hub 22 are positioned in close proximty to and opposite
each ot her imotuingxositichi 6feh Oofingall the fvatiie PydIaoh ©f BREES HEge1ReARKNT
section SBis provided in one part of a thrust 10 opposing redion between

the top end F : - I eve 13 and the bottom end surface of
tﬁg 1521?1@?{3%8:41@ %ﬁﬁgggoéésﬁ.

the rotary hu r Wor on at | east one of the opposing dynam c

pressure surfaces. .13 and 22 that conprise the_thyuyst opposing region are
formed herri ngbo?ﬁégsﬁéi)é&%ﬁ%@‘tnai)?ﬁ%ﬁﬁsé%%ﬁGr‘{égf@%reaftainh@le@fdgﬁes, and

opposing parts in the axial direction that include the 15 thrust dynam c
pressure gemsoatiing pgsidmresf axofpringertdnthet doausty phshdon of pnesktepelleaain ng
section SB. The dynam c pressure surface on the top end surface of the

bearing sl eque 1dBrieddng MRUABIRRE pPosbyBam ¢ pressure surface in close
proximty on the bottom end surface of the rotary hub 22, where-the two

dynam c pressure 20 surfaces c ise the.thrpst,.dynam ¢ _pressure bearing
suction 5B, are B3 § ondrebER! eREssreuth ol & LM RAT S g ke o
across a mnuscul e gap, of several mcrogeters. The lubricating fluid, such
as oil, nmagMAYRLIRE BPTOR ofign Psring andthe| atingrasiien of yn pilgepeHent iy al
dynam c pressure bearing sect ions RBinto the bearing space conprising the
m nuscul e gape lbwnicatgng Onad Hbmg arguespi ng ef fect of the thrust dynanic
pressure generating grooves pressurizes the lubricating fluid to generate

dynam c pressurepgadi( fien pMUIGENRYT &84 EEctRIn 6f 4 AETdreht e8ainpl8of thd d causes
the rotary shaft 21 ‘and the rotary hub 22 to be shaft-supported levitating

in the ru i Lon..ang _i.n~a.non- . te,.Furthernore,.,a fluid
seal 1 ng SecHARLEr bhaRoRIY 20 YR AATRL WhiRb Bebinid AT S eBehBpta on
the outernost circunference wall surface of the bearing sleeve 13, which is
the dynanmi cthe bdrisatingHuid§llingpescesshe

Fig. 11 is a longitudinal cross section of a different example of the

mounting position of an O ring and the coating position of an oil repellent in

the lubricating fluid filling process.

15 Fig. 12 is an enlarged longitudinal cross section of a thrust dynamic
pressure bearing section of a dynamic pressure bearing device according to
another embodiment of the present invention.

Fig. 13 is an enlarged longitudinal cross section of a dynamic pressure
bearing section of a conventional dynamic pressure bearing device.

20

DESCRIPTION OF PREFERRED EMBODIMENTS:

Embodiments of the present invention are described in detail below

10



10 capillary sealing section 24 that serves as the fluid sealing section is
formed on the outer side in-the radial direction adjacent to the thrust
dynam c pressure bearing section SB. The capillary sealing section 24 is
formed by an outernost circunference wall surface of the bearing sleeve X3
and an inner circunference wall surface of a counter plate 25, which serves
as a fallout stopping nmenber 15 fornmed Qpposite the outernost circunference
wal | surf ac&ith refesenieaoi thg ascempanysng drawimesadiisst, anraverview, ofthdacdunt er
pl ate 25 consists of a ring-shaped nmenber fixed to a Flange seetion 22e

provi ded ondidkedriot deyicB(IRRD) Ipimdi@mdie: yweddscribedi et eghmplertewdngeanal |
surface of the counter plate 25 and the outernost circunference wall

See pon o HREaRSChHILuR, BEXfnd Aetitel 0Bk Yo B BLART: iNYEIG, A ARSI "0

section at t ormng a taper ing space.
| ubricating fluig,in the thrust d 1.C pressure bearing section SBis
continuously fil &Q& "fOtmeP@é{E%g'gﬂbh?lﬁ i FAPERTS il‘hg‘lg.;Sl m(‘%‘ég‘ﬁ Bdn 24.

At the top end part of the bearing sleeve 13 is a fallout flange section
13b t hat5 pr etasex asssmbiarld, whichss 2 figted mernbex; tandna retod aaserably 20, whieh 1s
fallout flange section 13b is positioned opposite a part of the counter

pl ate 25 i natrbfar@thambdr kesdrhbled oke thebe o tHabtadtdladfenbloVENt Thostdter ary
hub 22 fromfalling out in the axial direction. The outer circunference

wal | surfac j I 3 H’i’@f(z sl NagL, I earing
menber, hasgsé&g%%lggl%%%%q%&tﬁeﬁgﬁalﬁé%r ?gr]rse&r%i“%gqﬁecregdsgégigg%ﬂﬁga
direction ip whiich the ter cjrcunferenge | .10 surface of the bearing
sl eeve 13 bg’eB’n‘é%aW’é}ﬁv § ‘ECL Az iﬂ- 1%!?9;“@\&/:'(\?4 B’htjh(%\%i]‘w&ﬂ%l‘)‘mf%ﬁ?rﬂﬂew
capillary sealing section 24, which is the fluid sealing section. In other
wor ds, the geldeveh lightenweights ondhefienencizcuaféresce facfacedf ahmgrehaped)
sleeve 13 that forns the capillary sealing section 24 is fornmed by a

t aper edisur beaengd BeldethioshRriied ®ieshicionfhenttiesh Ny deAt235A¢E of eMefdedt he 15
openi ng section at the bottom and the tapered surface 13c may extend at

: ection a “the tap 3¢ !
Sect i on 24 TAFTREL SbRranrs g iR, WROPH S Rpdbe kMR RPLbePRSET I B | .

t i || f f. the b i I 1 it i
angrerci)[ragg aﬁ:&eqr}cﬁgh cemtcirﬁ;ldgzg gng 3011168 to% g 2 ri%g eo\ﬁer §2t eorw.leghI prelsg no

fitting or shrink fitting. The bearing sleeve 13 is formed with a copper
material such as phosphor bronze in order to more easily machine holes with
15  small diameters.

On the outer circumference mounting surface of the bearing holder 12 is
mounted a stator core 14, which consists of a laminate of electromagnetic steel
plates, and a drive coil 15 is wound on each salient pole section provided on the
stator core 14.

20 A rotary shaft 21 defining a part of the rotor assembly 20 is inserted in a
freely rotatable manner in a center hole provided in the bearing sleeve 13. A

dynamic pressure surface formed on an inner circumference wall section of the

11



20 plate 25, a ridge section 13d is forned. The ridge section 13d forns the
outer circunference.wall surface of the bearing sleeve 13 into a surface
t hat di scontinuously bends al ong the axial direction. The ridge section 13d
may 16 consi st of a step section that depresses downward, and an outer
circunference wall surface 13e of the bearing sleeve 13 bel ow the ridge

depr oosi onb ot PRSIV TR T R o HRRE HOR e SR oM Bl ot or ence

wal | surface 13e in a 5 cylindrical sh ith a reduced di aneter extends
with the s&fgd '%Fﬁéﬁ%ﬁuﬁftcﬁ\ﬁh\ﬂng rq{aayagg’grﬁl 5¢ RASIEPRAR OPRIfategashLhigE
axial direction. According to the dynam c pressure bearing device of the
present enbothereatiahdwengos,uaid swe oadiaddyatindo predsare heermpessichigns&B i on of
the capillary sealing section 24 that serves as the fluid sealing section

is viewed 30q#HPB% e QUIES widGeilesANsR 110l Hetdidehane b%rﬁtgesm@@é 189

sl eeve 13 that serves as the dynam c pressure bearing nenber,” the entire
outer circy ence wakl face of the bheari slieeve 13 i ncl udi t he

ri dge secthﬁ%%a“aa&Hégﬁﬂé‘S?%“’ ?B@éjgégpréﬁg ’[5‘?1%"9}%%%‘”?% %Igwf’ﬁ'@ nt er
froman axis of line of sight of the openigg{_se tion of the capillary

seal i ng seéY‘P%)‘ﬁlf—ZﬂlieSABTQab?@éﬂgF?CWWSaRBlﬂﬂd imfheraxial dirgeriprs Meyepr ocess)
for exanple, the interior of the opening section of the capillary sealing

secti on 24spemifideadlyedbe dynamdopbessarevenkiace ofythe depring sdeevd 23 sidpuand | evel
of the lubricating fluid inside the capillary sealing section 24, the

overal | - aniindyPdmidSrelsblifd Gatth o thdrdtaky %HaftEZIr Saehrhen bk vhdrsgal | ng

section, including the thrust dynam c pressure bearing section SB, can be

adner & to GBI Rrectr i BHORE Recionn B AT BEEE e Ml Ry kbR s ™

that serves as the 17 dynam ¢ pressure hearing nenber, a shape effect of
the rildye geilppfastsen papRsa@smiRBSIWS SRE A SPVEYR BNETTRYEFSIaRH Ag; thi s
effectively prevents the residual lubricating fluid fromflowng into the
capi | | ary kdalcanmesiaidi arch2y a Wibdtatatg ollsmizignetiolfhuid at iamgisf filledl or enovi ng
process to be perfornmed efficiently
present in a continuous manner in the axial direction in a bearing space
formed by the minuscule gap.
On at least one of the dynamic pressure surfaces of the bearing sleeve
15 13 or the rotary shaft 21 are herringbone-shaped radial dynamic pressure
generating grooves, for example, that are concavely formed in a ring shape in
two blocks separated in the axial direction. During rotation, a pumping effect
of the radial dynamic pressure generating grooves pressurizes the lubricating
fluid, which is omitted from drawings, to generate dynamic pressure, and a
20  rotary hub 22, which is described later, together with the rotary shaft 21

becomes shaft-supported in a non-contact state in the radial direction with the

bearing sleeve 13 due to the dynamic pressure of the lubricating fluid.

12



5 and effectively. To nmake this point easier to understand) the process to
fill the lubricating fluid into the thrust dynam c pressure bearing section
SB is described below. In this connection) first, the overall assenbl-y. .
process for assenbling the aforenentioned H ND spindle notor is described
below. 10 First, as shown in Fig. 3 (a)h’3 t he bearing sleeve 13 that serves
as the dynanic piﬂ%mtaey bedr2hthatenbbrthe sopdrycguifi A¥ eptnpotise’ thesopmsi tion
in the enbodi nent and as shown in Fig. 3 (b)) the cover 13a is fixed to the

openi ng seGisk@MbiPaD i§ aGRnebANlY Baﬁ@ﬁa@@@rzﬁé}ﬁb&l 80VR dfdn ARk BRARANGI e, as
shown in Fig. 3 (¢)) a shaft/ hub assenbl y in which the rotary hub 22 is

fixed to t ro ft own .i.n the
beari ng sl tellglvde iogn%lsgl}r?r%lgn a 1%%1 elg'l&oggt(rgﬁg%ﬂjq‘r% ogpl fOttaﬁ%'flé“%a%%’i’/SHB@
assenbly. Next, as shown in FI S (e), the counter plate 25 is fixed to

t he flange1§@c‘t“i"6ﬂr32§3éhb‘?n tvh@%kﬁW%BaEtzo epRERhall By baeeshBress and
a bearing assenbly Ais fornmed. The lubricating fluid is filled as foll ows
into thé rditiame adysiamlc fiptiegs dite teary hgb 22dtdsom do&PB sactibr2 A2behidir isst
dynam c pressure bearing section SB of the bearing assenbly A First, as

shown in Figgnefally gﬁ:ﬁ’cﬁ@édl RISBERAITBRY sérieS 5O, ok e 4icRO 1 g

30, which is forne th concave and convex parts that match the 18 i nner
shape of the bearin at k aces of -t he bearing
ncenbly ASERAS PreREnE Mok opietd ot arh il O Ind Hal AR e ifed

betweenthefllllngji 30 and the bearing assenply A _Next an Oring 32 is
mount ed at S@ﬁé%mSewelé@@ as@@kur@ﬁuv@ffmgﬁecg% Bamw%x nrpjects eutwaxd nthiter S

ci rcunference end section of the rotary hub 22 that conprises the bearing
assenbl y Aratizditectioakirng thedogymeptoh@2y t3suppseathedrecpediag thafdimrth he gap
pat hway 31 consisting of the sealed space opens a filling tube 33 that is

provi ded t @ifenetiaheiat Bebiibhi 'I!heJ feaofcﬁnctnh@dlhh{ Hiskamby R Bty gnds

downwar d from an openi ng section of the gap pat hway 31 alr?% I'S positioned to

Fig 30 int %sosu%gﬁ‘éfﬁﬁ‘frévﬁta%é??g%? Rl B e OB o1 udes

downward fromthe fjlling jig 30 is surrounded in a seal ed state by an
interior s&é%@lréﬁg Ahabmay WS?!'etiH’é‘ttO PPeat ot rotos assrImBlt-t om sur f ace of
the filling jig 30 via an elastic bellows 34. A sufficient anmount of

| ubricating fl uiAdriBg-shaped drive magnet 22d is mounted on the inner circumference

wall surface of the body section 22b of the rotary hub 22 via a back yoke. The

15 inner circumference surface of the ring-shaped drive magnet 224 is positioned
in a ring-shaped manner in close proximity to and opposite the outer
circumference end surface of each of the salient poles of the stator core 14,
while a bottom end surface in the axial direction of the ring-shaped drive
magnet 224 is positioned opposite in the axial direction to a magnetic

20 attraction plate 23 that is attached to the fixed frame 11. The magnetic
attraction force between the members 22d and 23 causes the entire rotary hub

22 to be attracted in the axial direction, so that a stable rotating state can be

13



15 reserved inside the oil tank 35. When the bellows 34 is extended as in

Wg. 4, the opening section at the bottomend of the filling tube 33 is
mai nt ai ned at an appropriate di stance above the liquid | evel of the -
lubricating fluid 36 within the oil tank 35. In addition to the filling

tube 33, a suction tube 37 that is at a distance 20 above the liquid |evel
of the lubricating fluid 36 is placed in the space within the oil tank 35.
The suction obi@®ed7 penetrates the filling jig 30 and extends to the
outside of the oil tank 35. Air within the oil tank 35 is extrfacted through

a 19  vacuum purtpi thg exh@te( ani dpetng EEITidH BMIVAGS] af SHBELEEh 61 bhehe
suction tube 37, which causes the interior of the oil tank 35 to be

suctioned t i . fy L i ior_of .t Qi | .tank
351 s sucti asante R 15 LEFHUE Sk oVl da) SRR BT ieBha R BBl e
as shown inéfi,a.. 5toraise the oil tank 35; this causes the gpening part
at the tip drufresye qachpithe&adial dynarmie presiyrsberrmersectons Kihfrom

| ubricating fluid 36 within the oil tank 35. Next, the suction tube 37 is
rel eased5t o ledgngtaussigleere and air is sent into the oil tank 35. this
causes the lubricating fHuid 36 within the oil tank 35 to be supplied

through 10 the fidd dHeavi bbsec] lsiriﬁF%%*E‘?a%ﬂe@ﬂtiwé[c@é{ﬂh%t%‘%méﬂ%e% hBi ng
jig 30 and the bearing assenbly A, e lubricating fluid 36 supplied into

t he gap pat v, ] 0 h Clet, | | r.face yof
t he beari ng@sﬁlﬁeaeg%ttéé &?n%%g erei;hgtll{e ‘f%lng\b/\&t/sﬁ érnttdg tﬁggg ga;argir}fgfena?\? ageeiﬁg&%ngd
section 24 the lubricating flyid 36 becones filled thrpuyghout the_ thrust
dynani ¢ pr e3 Glose BEaximgy g%@fl SRPapite gach ot Wemrtj'tﬁ %?Flagaﬁ'ﬁﬁ‘ilen:p?@%éure
beari ng sections RB. When the process to fill the lubricating fluid 36 as
descri bed t dhosstplyaceyic presiure hepeing segtionSh eptovidéd itheme part) of38thmust
rendered on the inner wall surfaces of the beam ng assenbly A, including

the out gp cb{sﬁmﬁg rr@@\iga Bidivee £ hE 36§ cOH suPicRRThO BebliB@ \Bech?) 1R8nHRHECat ed
by a broken line in g. 6. 20 Residual fluid drops on the oil repelling

Lrat et 8phoBLEd St of et At nGh OB Mok LREMELL ol

solvent. In rocess tor € excess ngl ng,

t he shape effect. of the .ridge section 1%9 provi ded on 20
opposing dvnamic pressure surfaces d 22 that compnise the thrust

opposing region are formed herringbone-shaped thrust dynamic pressure
generating grooves, and opposing parts in the axial direction that include the

15  thrust dynamic pressure generating grooves comprise the thrust dynamic
pressure bearing section SB.

The dynamic pressure surface on tize top end surface of the bearing
sleeve 13 and the opposing dynamic pressure suxface in close proximity on the
bottom end surface of the rotary hub 22, where the two dynamic pressure

20  surfaces comprise the thrust dynamic pressure bearing section SB, are
positioned opposite each other in the axial direction across a minuscule gap of

several micrometers. The lubricating fluid such as oil, magnetic fluid or air is

14



the outer circunference wall surface of the bearing sleeve 13 inpedes the
flow of the lubricating fluid 36 towards the capillary sealing section 24,
this effectively prevents the residual lubricating fluid 36 fromfl ow ng
into the capillary sealing section 24, which allows the lubricating fluid
removing 5 process to be perforned efficiently and effectively. In the

| ubricating fluid filling process described above, the 0 ring 32 is nounted

on an inclifiked sofiaceusedidimntha 2hdad] dynentidtpee sqire beakRigeseeion8 RB e6td On
of the rotary hub 22 to nmake the gap pathway 31 a seal ed spac&. However,

Lhe mount | ngARSAE g e 3RirAAR 'Y DROS S FADtiSAOU D ik
Figs. 7 thp%lﬁg f%ﬂ”g% Ieo('tr?g@pa%lt Eeglggé}ti olﬁtlgie%@Mere t%eagggnbﬁl@#&\g@%ﬁ

conmmruni cates,.wit h the dynam c pressure bearing section. In each of the

oo Lt one. SRR Of FPSLTWatet O PARDG SR ESEEye BRBC TS 6285 oF IRANLES (B o pl ace
other than wall surfaces parallel to the axial direction) i.e., the Oring
32 i s nountladiricatingriiwdge gematatexdseramisrnreesrea kot dhe iy naxnialprdssuetdfon or
inclined 15 at an appropriate angle less than 90 to the axial direction in

each of st hage 16B8Rgtink TR1id¢RaSePthOfothPE skhftiNGa P thS rdtayP haddl 2 tavbe ch
| eads to a favorable Tilling. Further, in each of these cases) an oil

repel Iing tsrh%?ttgﬁ‘fn@ofﬁgd Iierﬁ?artiﬂoeﬁ? tl%%hl%rgﬂggﬁz%%igg Gy %ggfrc%ltécf:tss}ﬂ%{eaces of

t he bearing aSs an darea the ring as indicated by a

broken line. 20 An the neantjine, in an epbodi ment, shgwn in. . Fig. 12 in which
component s | denth EARCTBOTH Jsd oAl S DR FORE S tBS A AP BB sealing
assi gned the sanme nunbers) a ridge section 13d conprising a step section is

formed by ssegtion 24iisdorsheded the oaermestt dirnundesencenwalltsawfagerafahe er ence
wal | surface of a 6 bearing sleeve 13 that serves as a dynam c pressure

beari ng seqfeagihg dlBeve 180@hEeCkithe dyadmie presdsied babriit MeafHered@e section
(in Fig. 12) of an opening section of the groove section G A |ower edge

"t he i PP PRARRR AR 2% R bR R EPRAR S Quh R 1O MARRAEA, [ 50

does not project nore outward.in.the radjal direction than the ridge
section 130 QHPTRLe R frfag&lsdlsﬁ%ow JREPRtTA tfw FoticLEAIBH FERE N be

obtained. bearing section SB. The capillary sealing section 24 is formed by an outermost

circumference wall surface of the bearing sleeve 13 and an inner circumference
wall surface of a counter plate 25, which serves as a fall-out stopping member

15 formed opposite the outermost circumference wall surface of the bearing
sleeve 13 in the radial direction. The counter plate 25 consists of a
ring-shaped member fixed to a flange section 22e provided on the rotary hub
22. The gap between the inner circumference wall surface of the counter plate
25 and the outermost circumference wall surface of the bearing sleeve 13

20 gradually enlarges towards an opening section at the bottom, thereby forming
a tapered sealing space. The lubricating fluid in the thrust dynamic pressure

bearing section SB is continuously filled until it reaches the capillary sealing

15



The ridge section 13d in each of the enbodi nents descri bed above is 10
formed by a step section. However, a ridge section 13d may be fornmed from
an edge section that is defined by two surfaces inclined at different
angles with respect to a central axial |ine. For exanple, such an edge
section may be defined by an inclined surface (a tapered surface), which
extends, at an appropriate angle to the center axial line) on an outer

ci rcunf er engestiqm 24.15 surface of the beari ng sl eeve 13 that serves as a
dynami c pressure bearing section, and another wall surface of “the beari ng

sl eeve 13 that extehésoppena pdirf éfeﬂ@r%eaaﬁugg 6leetelQB 183 RIVALY shed acRidn t he
axial direction, in which the inclined surface is Iinked discontinuously as

cur face t hat SRpa iR gl Pt b ol ARBHAR B AHarb 08P BIFoHR. ana

effects simlar to the enpodi nents _described. The present |nvent|on by the
i nvent or had92Bgefedivacts @dpf?ﬁ‘ltl%?‘éPPP‘EﬁéF%gP@%Bﬁ?h?e@ﬂ@tebﬂlatﬂ?é Brdwent
invention is not limted to the enbodi nents 22 descri bed above and many
modi fi cdt i omdat direbomadhenneinbets d8hamnd 2fpfevemt the rptaagdntb 22vemhi on. For
exanpl e, al though each of the enbodi nents descri bed above is an application

of the presgfiing BUEM tlRd akial Arddidnspi ndl e motor, the present 5 invention
can be applied Simlarl y to various other types of dynam c pressure bearing

manuf aci ur i ng. merROA AR arHg e T B SRk B Aot EE L T Rian d 1S

circunference wal]l surface of a dynam ¢ pressure pearing nenber has a shape
10 whose oUtHHIICRESSBIIEhSATHE BIFrakaT; 848 sshaperwbosn pwWeriddamieternhi ch t he
outer circunference wall surface of the dynam c pressure bearing section
becones rentiwmthsion déereaxésin hier dicedtion fir winich Ehaidutes etcungfesendei wall By
providing the outer circunference wall surface of the dynamc pressure

bear i ngomersefadsifGhe dehlHYes1686 1 PBeddirds FhHFd ﬁﬁt}%ﬁ&l aifeetipher ence

wal | surface of the 15 dynami c pressure beari ng menb into a surface that

R e e H%CE“?‘?%PF%JU%?ZS%%%%@"&A e
Zgg ?;e cﬁfe (’s%gffi\wgy 33 léqrr) WO su Eﬁe par Oir{:?le %%r{te)re rr:lchnrc]xlfeSreggg xe,vsa sur gcsesé tlhee to
bearing sleeve 13 that forms the capillary sealing section 24 is formed by a
tapered surface 13c, whose diameter continuously decreases towards the
15 opening section at the bottom, and the tapered surface 13¢ may extend at the
same inclination fiom the opening section of the capillary sealing section 24
farther downwaxd.
At the part of the tapered surface 13c on the outer circumference wall
surface of the bearing sleeve 13 where it is no longer opposing the counter
20 plate 25, a ridge section 134 is formed. The ridge section 13d forms the outer

circumference wall surface of the bearing sleeve 13 into a surface that

discontinuously bends along the axial direction. The ridge section 134 may

16



amount of the lubricating fluid filled to reach the fluid sealing section)
20 including a thrust dynam c pressure bearing section. At the sane tine, a
shape effect of the ridge section prevents excess lubricating fluid that™ °
clings to the outer circunference wall surface of the dynam c pressure
beari ng nenber 23 fromflowng into the fluid sealing section, so that a

| ubri cating fl&%ﬁﬂs{gf@%’ e DkRpBaTAR: agr&egg%ﬁﬁatﬂmﬂ § L5 %Elr){uguﬁg%zence

ef fectively. nsequen e anoun rrca I ng 9
dynam c pressur r| ng. devi can easi roperly mai‘nt aji ned,
whi ch secures g@e ?fﬁ 33»%?5 P%% h aﬁ?ﬁ ylegsertian g 2

| ubricating fluid f||||ng process and the lubricating fluid renoving
process can beylefdiicileshtalpy vaneseediberttew & sedueedl byrtbd, depiressiow afi thie aept sfcahy
inmprove the reliability of the dynam c pressure bearing device. farther in

the dynam ¢ pressidee sbadén 'igddq\HeC&xt@%ﬁEQiﬂTQretrQer eﬁﬁaeé'tlsleﬁ'f!%““ on the
ri dge section may consi st of an ed ge section of a step 10 section.

ddition, i n ressyre. near device. ac ordrn to th e ent
Mvent o, n RS aBr STt oy el REd BB P W s Sy i ET

i nclined tapered surface that extends, at an_angle to a _center axial I|ne to
anot her surf a8eVpward ésuaesﬁa@ratlmrraa%tlénaﬂm@ﬁam firepdonngl e of the
inclined tapered surface. Due to the fact that the ridge section can be
easily 15 forned tAcomudingsuctheodyddmiomtesomns, béaringldeviceof tie phéseinni ng t he
effects descri bed above) the productivity of the dynam c pressure bearing

device can beemBBARNSS hWihkeukhe éiﬁﬂ‘d'\irﬂhbﬁnw%'@ﬁ\’cﬁero%Eﬁiﬁg E&etRAT &f (He ar
enbodi ments of the present rnvention, 1 be understood that nany

nodi fications Wt t rt|n irit thereof
acconpanyi ng %ﬁ@ﬁp’ 1y %c ‘8&1@‘?{3"%0%?2 %ﬁ%ﬁh%ﬂ}ﬁa aiﬁ%?ﬁ“’a?? ]\ﬁo"d?‘deflal I
within the trqt;lg scope and spi r%t of the prgsent i nyentjion., 2a The
present | yi&i salopgdhe onbrrnirerRiezgacs Watlsuataceos the bearisigsdeave Iqithatserves
respects as illustrative and not restrictive) the scope of the invention

bei ng i ndi cat esithe/dyhemapprescert béaing mambérgithe katire batdoriegonfeyence wall
description) and
surface of the bearing sleeve 13 including the ridge section 13d appears to be
receded and pulled in towards the center from an axis of line of sight of the
opening section of the capillary sealing section 24. As a result, in a lubricating
15 fluid filling process, for example, the interior of the opening section of the
capillary sealing section 24 can be easily seen by a worker. By looking at the
liquid level of the lubricating fluid inside the capillary sealing section 24, the
overall amount of the lubricatirg fluid filled to reach the fluid sealing section,
including the thrust dynamic pressure bearing section SB, can be easily
20  checked.

In a process to remove excess lubricating fluid that may adhere to the

outer circumference wall surface of the bearing sleeve 13 that serves as the
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al | changes which come within the neaning and range of equival ency of the
clains are therefore intended to be enbraced therein. 25 WHAT IS CLAI MED
IS 1. A dynam c pressure bearing device conprising a dynazm c pressure’
beari ng nenber defining an outer circunference wall surface, wherein the
outer circunference wall surface of the dynam c 5 pressure bearing nenber

has an outer fi - r { r | X |
direction a fi ? %Ji‘{%%szglé%%ﬁﬁggg%ﬁébgﬁ%g%%ﬁeﬁs?)% erefgﬁcﬁfozgggg#d‘éeﬁ%cg@hginqdc
pressure bearing nenber and a ri d,%e section provided in_the outer. .

ci r cunf er encEnpedss therlphswagngihadmomeming phiseiipcivelaprevgntetbr and

| ocated renoved in the axial direction fromthe fluid sealing section,
wherei n the pagidialdubeisatiapecd fnaml fleuvirgineo oke tielldynashlingsesdon €4,
bearing nenber is receded in a radial direction along the ridge section

t han the Outﬁ,lhiay%ﬁé‘ﬁgtﬂé IS AL Hﬁ@@ﬂrg%lrg_@égsite%e'ﬁ'%e efffierily

dynam c pressure bearing device according to claim1l) wherein the ridge
section cgoscon(%i ﬁuousu} bends the inclined outer surface of the dynam c
pressur e beafth§ “along the axial direction. 20 3. A dynanic pressure
beari ng device according to claim1, wherein the ridge sectign

di sconti nuously bépasakathispoint easiqrivcurderstandiipg precessds il Bhdeari ng
menber inward in the radial direction. 26 4. A dynam c pressure bearing

devi ce accorlibrfratingcflaidinto thdehirist dymantiotpeessire beatipeseceiond3B isur f ace
of the dynam c pressure bearing nenber includes a step section and the

ridge sectiogedesidRMeied. T4 s GAGRCEBA! HAR, Ble biGal ALBRILIF PR for
assembling the aforementioned HDD spindle motor is described below.

10 First, as shown in Fig. 3 (a), the bearing sleeve 13 that serves as the
dynamic pressure bearing member is placed inverted of its position in the
embodiment; and as shown in Fig. 3 (b), the cover 13a is fixed to the opening
section that faces up in the bearing sleeve 13. In the meantime, as shown in
Fig. 3 (¢), a shaft/hub assembly in which the rotary hub 22 is fixed to the rotary

15  shaft 21 is formed; and as shown in Fig. 3 (d), the bearing sleeve 13 is mounted
on the rotary shaft 21 of the shaft/hub assembly. Next, as shown in Fig. 3 (e),
the counter plate 25 is fixed to the flange section 22e of the rotary hub 22 of the
shaft/hub assembly, and a bearing assembly A is formed. The lubricating fluid
is filled as follows into the radial dynamic pressure bearing sections RB and

20  the thrust dynamic pressure bearing section SB of the bearing assembly A.

First, as shown in Fig. 4, the bearing assembly A is mounted on top of a

filling jig 30, which is formed with concave and convex parts that match the

18



5. A dynam c pressure bearing device according to claim1, wherein the
ridge section is an edge section defined by the outer surface of the
dynam c pressure bearing-nenber and another surface that intersects-the
outer 10 surface of the dynanmic pressure bearing nenber. 6. A dynam'C -
pressure bearing device according to claim1) wherein the outer
circunference wal] surface of .the dynam ¢ pressure bearing nenber includes
a groove secdPPehshaee ph@erbwén%eé%q%ﬁﬂé, Perhaiddenpnansetgeeselthon of 15
the groove section. 7. A dynam c pressure bearing device according to claim
1, further deapirigasgneblyhy uspowdyrhantldingries80rendeaegapngrthecty dhid formed by
an end face in an axial direction of the dynam c pressure bearing nenber
and an end f i j i [ - < y £hp it he
i d seal i e g eel B A0 A e e K R P R P25 e
bearing section and another en ad@ace?g to the ﬂidgﬁ section, erein the
fluid seal i MOURES HrihedYtsF fd s5E4I55 Of the BRR REFRYRY Y. LF» @K &M HEET out er
surface of the dynam c pressure bearing nenber between the one end of the
fluid sedlirircvaeferorcesijdsastion of thegotapulseb 8¢ rhat eopprisssithe bearingg
section and the other end adjacent to the ridge section ridge) and wherein
the ridge secbémblyliAsCldricbnuaniting thengtp pihwacBl aadalnd spaceurlnas ehogap he
dynam c pressure bearing nenber inward in the radial direction along the

axial directiohwal -3 R AUHHEMIRSUAE BERE SV ER OO 88 Pllad R claim 1,

further conprisi ng-sépﬁ rust dynam c peessure bearing section ?qgarkrred by an
end face in 10 an,axial direcii .of .t he .dynam.c pressyre, bearkng nenber
and an end PARERA Hmenefia Ghi Blie e SH0 S e RER B eesi APRRPREAT i o
seal ing section has one end adjacent to the thrust dynam c pressure bearing
section and DxemEmapeaing seftareeiithegapiathneyed kard ivpositineséto profaude byd
sealing section is fornmed at |east along an inclined outer surface of the

dynani c 1pr essigep e aiaite texiphitfesm the Haetote snrface of tlee Ellihojigtate f1 ui d
seal ing section adjacent to the thrust dynam c pressure bearing section and

the other end adiraGepty{enthe, HiEBEIAThE AMlibEI8s S8 Mathizsahidet e outer

ci rcunference wal ace o ynam ¢ predsure bearifig nenber includes

a step sect Id%Qvn%]grdt Egmréhdegﬁllignegcj%é 90 is gugr%]:lhﬁgg ilbxya &led state by an interior

space of an oil tank 35 that is attached to the bottom surface of the filling jig 30
via an elastic bellows 34. A sufficient amount of lubricating fluid 36 is
15 reserved inside the oil tank 35. When the bellows 34 is extended as in Fig. 4,
the opening section at the bottom end of the filling tube 33 is maintained at an
appropriate distance above the liquid level of the lubricating fluid 36 within
the oil tank 35.
In addition to the filling tube 33, a suction tube 37 that is at a distance
20 above the liquid level of the lubricating fluid 36 is placed in the space within
the oil tank 35. The suction tube 37 penetrates the filling jig 30 and extends to

the outside of the oil tank 35. Air within the oil tank 35 is extracted through a
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edge section of the step section. 20 9. A dynam c pressure bearing device
according to claiml1, further conprising a thrust dynam c pressure bearing
section formed by an end face in 28 an axial direction of the dynam c
pressure bearing nenber and an end face in an axial direction of a rotary
menber, wherein the fluid sealing section has one end adjacent to the

thrust dynamiygcRheSSIhDRNLaEyRg (SRRt Dfroad dranRidiP ottt radi AR ud D e

ridge section, wherein'the fluid sealing section i s fornmed at | east al ong

A e e e T SR

pressure bearing section and the other end adjacent to the ridge sectlon
ri dge, and wiaFenm thée.ri dge section is an edge section defined by the

i ncl uded outer surface of the dynam c pressure bearing nmenber and anot her
surface that 10 i Affersketiatdriier efitheroib tarflad® iofusthenadyrvaaivirtpag sdetum
beari ng nmenber. 10. A dynam c pressure bearing device according to claiml

further cs)rrpem%bn&@béltw@s:; ‘ijé/E'@r{FrEcﬂéEE‘a‘-‘sséHo%vrpﬁ@ﬂJ‘% fLEAiOthd 611 FRHKBS; an
end face in an axial direction of the dynam ¢ pressure bearing nenber and

an endfaceln 15 an_ axi al dlrect f.a raotar r) Nt fluid
seal i ng sect this Cﬁéﬂée%ﬁé %mggjp&{ tg%ttph%totﬁmﬁliﬁgﬁg@\ﬁgrﬁv% §E8ME Yeari ng
section and anot her end adj acent to the ridge section, wherein the fluid

seal i ng sect immearsed i teel lehricating flaid 3§ withinthe oibtankBs, Nawts theesetiame
dynam c pressure bearing nenber between the one end of the fluid sealing

section adj aceld 37 ds tdleasdtl tosthedytmansphe?® aptess iy serdrdats tige 68¢hhRIBSAMAIst he
ot her end adjacent to the ridge section ridge, and wherein the outer

ci rcunf er enceg, y@lslti g%i)ﬁesuﬁg e FYRARIS tRE BRTHLE dset%rwguﬁa Fhriol hudes

a groove section an he ridge section is defined by 29 edge se t|on

PR YN L N T e
pressurizi m‘:]bt(;ﬂax.!ulilg3 ratlss(,:eantnIbl(z)ynAf lTlljlleciubncath rtllatlzand %Gpsru%%igd into the gap pathway 31
rises up along the outer circumference wall surface of the bearing sleeve 13,
and after it flows into the capillary sealing section 24 the lubricating fluid 36
becomes filled throughout the thrust dynamic pressure bearing section SB and
15 the radial dynamic pressure bearing sections RB.

When the process to fill the lubricating fluid 36 as described takes place,
an oil repelling treatment (oil barrier) 38 is rendered on the inner wall
surfaces of the bearing assembly 4, including the outer circumference wall
surface of the bearing sleeve 13, as indicated by a broken line in Fig. 6

20 Residual fluid drops on the oil repelling treatment (oil barrier) 38 layer are

cleaned by wiping them off with a solvent. In the process to remove the excess

lubricating fluid clinging, the shape effect of the ridge section 13d provided on

20



generation device, and supports a rotary shaft by the dynam c pressure
generated in the lubrication fluid a thrust dynam c pressure bearing nenber
formed by an end face in an axial direction of the dynami c pressure bearing
menber and an end face in an 10 axial direction of a rotary nenber that
rotates together with the rotary shaft) which are di sposed opposite each
other in the_axial djrection; anq(j a fluid sealing section for preventing
the |ubri catthgwutenpgcrmioneace maiksurfgemed egfe@srsre& glepgad S ignedapshe flogm

| eadi ng out si de, provided adjacent to an outer side section in‘a radial

di recti on ofoftthe ltbrivstingyhadilé rowesdsitke topiblaay iseglingsbetiomnd; taki ned by
an outer circunference wall surface of the dynam c pressure bearing nenber)

wherein the ' f - Mok
e Byol] BRHELE! LRl 1BH-A0R Hluilits AYBAILGIRE BROUEE

beari ng nenber has an inclined outer surface having dianmeters

in the axial di,rection) and,.a rjdge.section located remyved in the axial
di rection ZCFaP}]i)Wﬁ?@ glﬁeatlg&gﬁ, %’3‘1 lé@hogﬁ)tﬁ’ﬁﬁgﬁﬁcﬁtlflgghﬁ fFefrovIng
circunference wall surface O the dypam c pressure bearing nenber is
receded Pn tE¥ecesadodie rerfesnsdbeilpientdy end effeggselyecti on than the inclined
outer surface of the dynam c pressure 30 bearing nmenber. 12. A dynamc

pressure beari ng Idehedebaieanngdifgdtfilingairorekt)deshdbed abbhs the A eirgess ion
di sconti nuously bends the inclined outer surface of 5 the dynam c pressure

beari ng_MebEsudeAth hlitndiidd slithQrldepiin it tANG YRG! GrDi SRS BRAI | N0
device according to c t

aim1l, wherein e ridge section discontinuously
bends the incljined.guter surf of the nam c pressiy e bearing nenber
inward in t RECHYY Pgﬁ"edfort%’f ?’Bﬁ.qzezl@ T&S}eﬁgéﬁﬁarﬂa&gﬁ@é{sﬁﬁ éeﬁggrﬁ ®devi ce
according to_claim 11, wherein the outer circunference wall surface of the
dynani ¢ pr edieweveaseths meunsingcpositien gftke & ¥ing P %eeat bo ANy Poditicreshowgdn
section is defined by an edge section of the step section. 15 15. .h
dynam c 1pr efigs. 7 timanghd ldevileeg asche gosigionds erlsdrethd gaphestdiweyt 8 ri dge
section is an edge section defined by the outer inclined
communicates with the dynamic pressure bearing section. In each of the
positions shown in Figs. 7 through 11, the O ring 32 is mounted at a place
other than wall surfaces parallel to the axial direction, i.e., the O ring 32 is
mounted on surfaces that extend orthogonal to the axial direction or inclined
15 at an appropriate angle less than 90° to the axial direction; in each of these
cases, the adhesion of the O ring 32 is favorable, which leads to a favorable
filling. Further, in each of these cases, an oil repelling treatment (oil barrier)
is rendered on the inner wall surfaces of the bearing assembly A in an area
bound by the O ring 32 as indicated by a broken line.
20 In the meantime, in an embodiment shown in Fig. 12 in which

cormponents identical to those in the embodiment described above are assigned

the same numbers, a ridge section 13d comprising a step section is formed by a

21



surface of the dynam c pressure bearing nmenber and anot her surface that
intersects the outer surface of the dynam c pressure bearing nenber. 20 16.
A dynam c pressure bearing device according to claim11) wherein.the outer.
circunference wall surface of the dynam c pressure bearing 31 menber
extends generally in parallel with a rotary axis of the rotary shaft and
the inclined outer surface of the dynam c pressure bearing nenber extends
at an angl i@ shhfed Stv¥ R¥ii6n Glén oA dEfehedchaiferamneivagl ukfage af dynamn c
pressure bearing device, the nethod conprising the steps of: pgreparing a
dynam c pressure heari er.t I: ] Ui o
pressuri zi %ﬁagnlgusg??vcea ghnﬁﬁ% ﬁ{;eas %ﬁé ggﬁgﬁ‘éﬁge%sraéggg@gégﬁﬁ ’(i)‘ﬁe ggdﬁei on

and supports a rotary shaft by the dypami c pressured 10_.generated in the
| ubri cat i oseetien d3daf farmpedat dn HBPGH@@%%G@%P@% 1% 124 5F AR gPRBASIECHiPD

di sposing an end face in an axial direction of the dynam c pressure bearing
menber opposihe gasvvendctfiands.i A lawearidge seecuiac bf the gifoose settaoy Ghisoemethat
rotates together with the rotary 15 formng a fluid sealing section fox

preventing obPSsiltéf”?ﬂé Rl QB fibHi184iiA thESuEAY UséctibH) T the 6®ES A Le BEAIINT
menber from | eaki ng out'side) adjacent to an outer side section in a radial

)
direction of .the thrus y.nam ¢ essure bhearl bsr. wi i 0 Qut er
ci rcunf er entETRAG S ‘ﬂ‘r#l%?ge“ g‘f’e Hg HW%%%&{% Seé%arzreae]t?gg}el %&éﬁ%}b%ﬁ%&l%
provi ding the outer_ circunference wall ue(rgggace ,of _the dynam ¢ pressure
beari ng metbenr the ridge section %ﬁpﬁgn%éﬁai ct§ $iRilaT QbePreMiausce havi ng
di aneters that decrease in the axial direction, and a ridge section |ocated
~2  renovethbodiideat @xhdle adhtafwrid. on fromthe fluid sealing section, wherein
the outer circunference wall surface of the dynam c pressure bearing nmenber

is receded in thgsadbakedidee8d 90 e AP BHtHEMbbETRe R HesBHbEAABOH & OUt er
surface of the
10  formed by a step section. However, a ridge section 13d may be formed from an
edge section that is defined by two surfaces inclined at different angles with
respect to a central axial line. For example, such an edge section may be
defined by an inclined surface (a tapered surface), which extends, at an
appropriate angle to the center axial line, on an outer circumference wall
15  surface of the bearing sleeve 13 that serves as a dynamic pressure bearing
section, and another wall surface of the bearing sleeve 13 that extends at a
different angle, such as a wall surface in the axial direction, in which the
inclined surface is linked discontinuously as it bends discontinuously in the
axial direction against the other wall surface that extends at a different angle.
20 This will yield actions and effects similar to the embodiments described.

The present invention by the inventor has been described in detail using

embodiments, but the present invention is not limited to the embodiments
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dynam c pressure bearing nenber filling a lubrication fluid on the inside
the thrust dynam c pressure bearing by flowing the lubrication fluid al ong
the outer ci-rcunference wall surface of the dynam c pressure bearing nenber
to thereby fill the lubrication fluid on the inside the thrust dynam c
pressure bearing through the fluid sealing section; 10 renoving with a
| ubrication fluid renoving a portion of the liquid the lubrication fluid
that clings descrivedaliose aridr manfyenedidrawahk canrfeanedefwitheutdderrimgpiressur e
beari ng nenber and preventing the lubrication fluid and the | ubrication
fluid removipng biQuhd,fvedMdd owing in the Iiquid sealing section in the
| ubrication fluid 15 renoving step by a shape effect generated by the ridge
section. 18. A net.hod for. manyfacturi a, dynam ¢_pressur e..bear, nq devi ce
2ccording to ol ai FATAPEIL ALIORRRHACE: qRr HE A BBeBE RTr g above i B
di sconti nuous bent section at the ridge section in the outer surface of the
dynam ¢ pr esapplicazprpefattiernyesemiaventan ardE DD waindle metes thedreisent
direction. 19. A nethod for manufacturing a dynam c pressure bearing device
33  accqr di gehbiotlanBeldpplied siheilapnpvhsiong other Stpep ofdyRaoMt Bréguirbe
outer circunference wall surface of the dynam c pressure bearing nenber
with a step se6ihPRetR@t defines the ridge section. 5 20. A nethod for
manuf acturi ng a o%nam C pressure bearing device according to claim17,
further conprising the step of form an. edge section at ridge,section
with the outer ing‘f #ﬁ%ﬂf‘%%%@mat R ﬁs‘ﬁPéfé‘ﬁlrneg V3P4 gﬁdl’rgsnber and
another surface that intersects the outer surface of the dynam c pressure
beari ng mentsanufcturGEARhos FccordiBzASThaprasentAnyeniios, amsurer. AA Af . A A
. A@As 2. Ans. AL A9 LAA . 3r. A A&H. A A A9. A A59] . A9! . An. AL. Ay. A&&>Hcej oPVmoK
7f Q wr mhe” Y] dadusafeesdecrhlahe filce af aalyealntia jpradnak baheialaabadlee hakeadlegleca) ¢
aJ calcalc”™a]c”al calcalc”haljctaljcajctaljcTa | Y8 b

10  whose outer diameter dimension decreases in the direction in which the outer

circumference wall surface of the dynamic pressure bearing section becomes
removed in the axial direction from & fluid sealing section. By providing the
outer circumference wall surface of the dynamic pressure bearing member
which a ridge section that forms the outer circumference wall surface of the

15 dynamic pressure bearing member into a surface that discontinuously bends
along the axial direction, an opening section of the fluid sealing section
becomes viewable along the outer circumference wall surface of the dynamic
pressure bearing member. This makes it possible to easily check the overall
amount of the lubricating fluid filled to reach the fluid sealing section,

20  including a thrust dynamic pressure bearing section. At the same time, a
shape effect of the ridge section prevents excess lubricating fluid that clings to

the outer circumference wall surface of the dynamic pressure bearing member
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a fluid sealing section at the outer surface of the dynamic pressure
bearing member; and
a ridge section provided in the outer circumference wall surface of the
10  dynamic pressure bearing member and located removed in the axial direction
from the fluid sealing section, wherein the outer circumference wall surface of
the dynamic pressure bearing member is receded in a radial direction along

the ridge section than the outer surface of the dynamic pressure bearing

member.
15
2. A dynamic pressure bearing device according to claim 1, wherein
the ridge section discontinuously bends the inclined outer surface of the
dynamic pressure bearing member along the axial direction.
20 3. A dynamic pressure bearing device according to claim 1, wherein

the ridge section discontinuously bends the outer surface of the dynamic

pressure bearing member inward in the radial direction.
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5. A dynamic pressure bearing device according to claim 1, wherein
the ridge section is an edge section defined by the outer surface of the dynamic
pressure bearing member and another surface that intersects the outer

10  surface of the dynamic pressure bearing member.

6. A dynamic pressure bearing device according to claim 1, wherein
the outer circumference wall surface of the dynamic pressure bearing member
includes a groove section and the ridge section is defined by an edge section of

15  the groove section.

7. A dynamic pressure bearing device according to claim 1, further
comprising a thrust dynamic pressure bearing section formed by an end face in
an axial direction of the dynamic pressure bearing member and an end face in

20 an axial direction of a rotary member, wherein the fluid sealing section has
one end adjacent to the thrust dynamic pressure bearing section and another

end adjacent to the ridge section, wherein the fluid sealing section is formed at
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5  of the dynamic pressure bearing member inward in the radial direction along

the axial direction.

8. A dynamic pressure bearing device according to claim 1, further
comprising a thrust dynamic pressure bearing section formed by an end face in
10 an axial direction of the dynamic pressure bearing member and an end face in
an axial direction of a rotary member, wherein the fluid sealing section has
one end adjacent to the thrust dynamic pressure bearing section and another
end adjacent to the ridge section, wherein the fluid sealing section is formed at
least along an inclined outer surface of the dynamic pressure bearing member
15  between the one end of the fluid sealing section adjacent to the thrust dynamic
pressure bearing section and the other end adjacent to the ridge section ridge,
and wherein the outer circumference wall surface of the dynamic pressure
bearing member includes a step section and the ridge section is defined by an
edge section of the step section.
20
9. A dynamic pressure bearing device according to claim 1, further

comprising a thrust dynamic pressure bearing section formed by an end face in
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surface of the dynamic pressure bearing member and another surface that

10  intersects the outer surface of the dynamic pressure bearing member.

10. A dynamic pressure bearing device according to claim 1, further
_comprising a thrust dynamic pressure bearing section formed by an end face in
an axial direction of the dynamic pressure bearing member and an end face in
15 an axial direction of a rotary member, wherein the fluid sealing section has
one end adjacent to the thrust dynamic pressure bearing section and another
end adjacent to the ridge section, wherein the fluid sealing section is formed at
least along an inclined outer surface of the dynamic pressure bearing member
between the one end of the fluid sealing section adjacent to the thrust dynamic
20 pressure bearing section and the other end adjacent to the ridge section ridge,
and wherein the outer circumference wall surface of the dynamic pressure

bearing member includes a groove section and the ridge section is defined by
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109% & () - Sy&p;gs,s,we@§1y RIe$EUAZiNEG)a lubrication fluid by a dynamic pressure

generation device, and supports a rotary shaft by the dynamic pressure
generated in the lubrication fluid;
a thrust dynamic pressure bearing member formed by an end face in an
axial direction of the dynamic pressure bearing member and an end face in an
10  axial direction of a rotary member that rotates together with the rotary shaft,
which are disposed opposite each other in the axial direction; and
a fluid sealing section for preventing the lubrication fluid in the thrust
dynamic pressure bearing member from leaking outside, provided adjacent to
an outer side section in a radial direction of the thrust dynamic pressure
15  bearing member and defined by an outer circumference wall surface of the
dynamic pressure bearing member,
wherein the outer circumference wall surface of the dynamic pressure
bearing member has an inclined outer surface having diameters that decrease
in the axial direction, and a ridge section located removed in the axial direction
20  from the fluid sealing section, wherein the outer circumference wall surface of
the dynamic pressure bearing member is receded in the radial direction along

the ridge section than the inclined outer surface of the dynamic pressure
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- 5 the dynamic pressure bearing member along the axial direction.

13. A dynamic pressure bearing device according to claim 11,
wherein the ridge section discontinuously bends the inclined outer surface of
the dynamic pressure bearing member inward in the radial direction.

10

14. A dynamic pressure bearing device according to claim 11,
wherein the outer circumference wall surface of the dynamic pressure bearing
member includes a step section, and the ridge section is defined by an edge
section of the step section.

15

15. A dynamic pressure bearing device according to claim 11,
wherein the ridge section is an edge section defined by the outer inclined
surface of the dynamic pressure bearing member and another surface that
intersects the outer surface of the dynamic pressure bearing member.

20
16. A dynamic pressure bearing device according to claim 11,

wherein the outer circumference wall surface of the dynamic pressure bearing
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5 17. A method for manufacturing a dynamic pressure bearing device,
the method comprising the steps of:
preparing a dynamic pressure bearing member that generates a
dynamic pressure by pressurizing a lubrication fluid by a dynamic pressure
generatio;l section and supports a rotary shaft by the dynamic pressured

10  generated in the lubrication fluid;

forming a thrust dynamic pressure bearing member by disposing an end
face in an axial direction of the dynamic pressure bearing member oﬁposite an
end face in an axial direction of a rotary member that rotates together with the
rotary;

15 forming a fluid sealing section for preventing the lubrication fluid in the
thrust dynamic pressure bearing member from leaking outside, adjacent to an
outer side section in a radial direction of the thrust dynamic pressure bearing
member with an outer circumference wall surface of the dynamic pressure
bearing member;

20 providing the outer circumference wall surface of the dynamic pressure
bearing member at the fluid sealing section with an outer surface having

diameters that decrease in the axial direction, and a ridge section located
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5 filling a lubrication ﬂuid on the inside the thrust dynamic pressure

bearing by flowing the lubrication fluid along the outer circumference wall
surface of the dynamic pressure bearing member to thereby fill the lubrication
fluid on the inside the thrust dynamic pressure bearing through the fluid
sealing section;

10 removing with a lubrication fluid removing a portion of the liquid the
lubrication fluid that clings to the outer circumference wall surface of the
dynamic pressure bearing member; and

preventing the lubrication fluid and the lubrication fluid removing
liquid from flowing in the liquid sealing section in the lubrication fluid

15 removing step by a shape effect generated by the ridge section.
18. A method for manufacturing a dynamic pressure bearing device
according to claim 17, further comprising the step of forming a discontinuous
bent section at the ridge section in the outer surface of the dynamic pressure

20  bearing member that bends inward in the radial direction.

13. A method for manufacturing a dynamic pressure bearing device
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5 90. A method for manufacturing a dynamic pressure bearing device
according to clair; 17, further comprising the step of forming an edge section at
ridge section with the outer inclinéd surface of the dynamic pressure bearing
member and another surface that intersects the outer surface of the dynamic

pressure bearing member.
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