DYNAM C PRESSURE BEARI NG APPARATUS 5 Technical Term A dynam c pressure
surface used in this specification neans a shaft portion or a bearing

surface having dynam c pressure generating grooves provi and a
circunferential surface of a bearing surface or a shaft mm,”mmm” an
area corresponding to the former shaft portion or the bearin e.
Further, a dynamic pressure bearing portion neans an area cofff¥gured by

dynam c pressure surfaces and a lubricating fluid filled between the such
surfaces, in which a dynamic pressure is generated. Fur s earing
gap neans all 15 gaps between a shaft nenber, a thrust pmmmﬁwmmmwan ng
nmenber which surrounds themirrespective of presence/absence, of ~generation
of the dynami c pressure. Technical Field The present invention relates to a

beari ng appar at us. %QMrMIgang:@g@j%i% ¢ @N@%P%‘gg@pé nrelates to

a dynam c pressure bearing apparatus auses'a s er and a
bearing nenber to float so as to be capable of relative rotation by

5 Technical Term
A dynamic pressure surface used in this specification
means a shaft portion or a bearing surface having dynamic
pressure generating grooves provided | thereto, and a
circumferential surface of a bearing surface or a shaft portion in
10 an area corresponding to the former shaft portion or the bearing
surface. Further, a dynamic pressure bearing portion means an
area configured by dynamic pressure surfaces aﬁd a lubricating
fluid filled between the such surfaces, in which a dynamic
pressure 1is generated. Furthermore, a bearing gap means all
15 gaps between a shaft member, a thrust plate and a bearing
member which surrounds them irrespective of presence/absence of
generation of the dynamic pressure.
Technical Field
The present invention relates to a bearing apparatus.
20 More particularly, the present invention relates to a dynamic
pressure bearing apparatus which causes a shaft member and a
bearing member to float so as to be capable of relative rotation by
a dynamic pressure force of a lubricating fluid.
Background Art

25 In recent years, there _have' been various proposals



a dynam c pressure force of a lubricating fluid. Background Art 25 In
recent years, there have been various proposals 1 concerning a dynamc
pressure bearing apparatus used to support various rotors such as a
magneti c di sk, a polygon mrror or an optical disk at a high speed. The
dynam c pressure bearing apparatus, is applied to, e.g., such a notor as
shown in Fig. 16, a 5 bearing sleeve 2 as a bearing nenber is fitted to a
shaft menber 1 so as to be capable of relative rotation, and a radi al
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arrangi ng aV% ri]an‘i C. ressurehsurface %rovli.decgls n an (glslter 10. surface of the
shaft menber 1R B0 IR Raft &P pf &S JPA SIS G ?(pr%vxi’ & %h BHE%n8F &8rf ace

of the bearing.sleeve,2 so ag .to be opposed to each other in cgose.
oroxi mi Ly | APCHAL 4HFK 2 dodtiedn. SPagtheovde 4YBOMA GIPEYSar bedditbce
provided on a thrust plate 3 _fixed to the shaft nenber 1 by tight fitting
and a dynani2®PEY aiss s AR PR Y 4€e 0Bt HeCheh M ptp s REevROW Dok FHge okt ar
plate 4 are_oppositely arranged in close proximity to each other in the
axi al direbriagangslagved psrarbaapiegcremhatets {idtgddee shgdp mamber 1
lubricating fluid such as an oil is injected into the small gap, thereby
consti t uti ngot Bsuse beasdimgblorafi selkntdBa anth@Bb, 20dl a addial clynamic
pressure is applied to the lubricating fluid by the punping action of
dynanmi c pr epgeseugente aring pgrooveR Brist foshednhy pmgectiert eanlabricedashgeach
one of the opposed dynam c

fluid such as an oil into a predetermined very small gap formed by

arranging a dynamic pressure surface provided on an outer

10 surface of the shaft member 1 and a dynamic pressure surface
provided on an inner surface of the bearing sleeve 2 so as to be
opposed to each other in close proximity in the radial direction.
Moreover, a dynamic pressure surface provided on a thrust plate 3
fixed to the shaft member 1 by tight fitting and a dynamic

15 pressure surface on the bearing sleeve 2 and a counter plate 4 are
oppositely arranged in close proximity to each other in the axial
direction so as to form a predetermined very small gap, and a
lubricating fluid such as an oil is injected into the small gap,
thereby constituting thrust bearing portions SBa and SBb.

20 In addition, a pressure is applied to the lubricating fluid by
the pumping action of dynamic pressure generating grooves (not
shown) provided on at least each one of the .opposed dynamic
pressure surfaces of the radial dynamic pressure bearing portion

RB, the thrust dynamic pressure bearing portions SBa and SBb so

25 that a dynamic pressure is generated respectively, and both the



pressure surfaces of the radial dynam c pressure bearing portion RB, the
thrust dynam c pressure bearing portions SBa and SBb so 25 that a dynam c
pressure is generated respectively, and both the 2 shaft nmenber 1 and the
thrust bearing nenbers 3 and 4 are rotationally supported while relatively
floating in the radial direction and the thrust direction by the dynamc
pressure. Such a radial dynam c pressure bearing portion RB and 5 thrust
dynam c pressure bearing portions SBa and SBb are generally separated from

each other and arranged in thi nner. . Therefore, when thg |ulricating
P’ i s | nddpRaBroRD o Bdd (R aBruasninn ik coelPBREEar: wl ot ign.
quantity of the .lubricating fluid s reduced gs g,whale, .and.the .

| 'ubri cating rf)ltﬁf”c?ri%”f"s St itSaatv%faﬁﬁuéellf?)g‘o"ﬁ&}éfaﬁ%tl&g g8 diftonraiial
becones ins tficientﬁgyﬁ%to eva@gfqtiqn og tqghlike. As a result, the
duration of 4iFfetign p Qg st AIZREEOMEY, thi Y AIPLC HICEPETE  probl em
that the lubricating flui dqgjds apt to | eak due to a change in pressure or a

change in tenperatsl.}%‘é! a o aHad JdpRapHE PFEFEUrachearHeg el A oBe &B dendl oped

a dynam c pressure bearing apparatus which can continuously fill the
| ubri cat? ng thirgisd idyna@ienpressareabepring poations gapa fanth IBk nadi al
dynam c pressure bearing portion RB to the thrust dynam c pressure bearing
portions SBgearatradby sampd rianedefrom gachoo theneindyaofanpedlinbth samanpnét.ui d.
However, even if the entire area of the bearing gaps is conpletely filled
with the | ubfhertforg, fwhied, ther lWubbkém geffubé is independently filled in
each dynamic pressure bearing portion, a quantity of the
lubricating fluid is reduced as a.whole, and the lubricating fluid

10 1s deteriorated due to oxidation or gelation or becomes
insufficient due to evaporation or the like. As a result, the
duration of life of the bearing is shortened, and there occurs a
problem that the lubricating fluid is apt to leak due to a change in
pressure or a change in temperature.

15 Based on the above fact, there has been developed a
dynamic pressure bearing apparatus which can continuously fill
the lubricating fluid in the entire area of the bearing gaps from
the radial dynamic pressure bearing portion RB to the thrust
dynamic pressure bearing portions SBa and SBb and increase a

20 quantity of the lubricating fluid.

However, even if the entire area of the bearing gaps is
completely filled with the lubricating fluid, air bubbles may be
possibly generated at a negative pressure part produced in the

bearing portion. Therefore, there is the risk that the lubricating

25 fluid may be pushed toward the outside of the bearing by the air



possi bly generated at a negative pressure part produced in the bearing
portion. Therefore, there is the risk that the lubricating 25 fluid may be
pushed toward the outside of the bearing by the air 3 bubbles and the
|ubricating fluid may |l eak to the outside. Disclosure of Invention It is,
t herefore, an object of the present invention to provide a dynam c
pressure bearing apparatus capable of 5 excellently preventing a

| ubricating fluid fromleaking to the outside with a sinple structure. To

achi eve i §udyTs A66L ML A b PTERRN I APURAK O thel diFtddes Provided a

dynam c pressure bearing apparatus ~conprising: a s er; a thrust

pl ate which has a larger 10 di a he shaft nenber and is
integrated therewith; a beari %@%gorr%%{% %?gﬁ%ggh%unds t he shaft nenber

ond e, LA ust BLAL oo i o gRhon a0 2l SN, o .,

respectively; and a Padrar’d
dynam c pressure,beari portion which generate a 15 dynamc pressure_.in a
| ubri cati ngPFPYFSEf i | Bgniaﬁnl(hepﬁgﬁ?}‘ﬁ@ 10%et é\B@ﬁrPﬁBSsr%Hah‘;mef, t he
thrust plate anﬂ.th beari ng . nenber being. forped . sq as to be separated
from eah ofKEF}'® rEF%V%%EHEhdid?ﬂPHQa B Qlﬂagmvﬁ thakangako diect i on
is closed while the other end of the sane is opened, a seal portion which
20 hol ds a §4&s1deWiidhi acdriges tii<NT€an be a boundary between the

| ubricating fluid and an atmpsphere outside the bearing gap wthin a fixed
range i s arrangedlBnachieypdidd sime aecquingt Her the present invention,

there 1is provided a dynamic pressure bearing apparatus
comprising: a shaft member; a thrust plate which has a larger
10 diameter than that of the shaft member and is integrated
therewith; a bearing member which surrounds the shaft member
and the thrust plate from a radial direction and an axial direction,
respectively; and a radial dynamic pressure bearing portion and a
thrust dynamic pressure bearing portion which generate a
15 dynamic pressure in a lubricating fluid filled in the bearing gaps
between the shaft mémber, the thrust plate and the bearing
member being formed so as to be separated from each other,
wherein one end of the bearing gap in the axial direction is closed
while the other end of the same is opened, a seal portion which
20  holds a gas-liquid interface which can be a boundary between the
lubricating fluid and an atmosphere outside the bearing gap
within a fixed range is arranged on the opened side at the other
end of the bearing gap, the lubricating fluid is continuously filled
in the entire bearing gap from the seal portion, fluid pressure

25 applying means which gives the lubricating fluid an inward



end of the bearing gap, the lubricating fluid is continuously filled in
the entire bearing gap fromthe seal portion, fluid pressure 25 applying
means whi ch gives the lubricating fluid an inward 4 pressure application
force directed to the closed side fromthe opened side of the bearing gap
is included, a quantity of the Ilubricating fluid to be filled is set to a
quantity that the lubricating fluid fills the fluid pressure applying
means even if 5 novenent of the gas-liquid interface to the bearing gap
side occurs,_ wh ener.at ed when, t he s&aft Eggb?r and the thrust

Eed ot &

iich is
plate rel atipvreq%?urrleogtpgthqﬂgnt PHcs dies &loged $1da drppeddie e
applying neans is pr.fergpl gorned by utilizing a part of the bearing gap
close to theo%%b%%dm%ﬁo i (tjg,e PaLEbr e %?Bfésraltﬂ udgd, g nanaa thteselithe
beari ng portiqgn.close t tae seal portion, For exanple, the fluid pressure
appl yi ng nmed rilga@d\%tﬁfld ed® ‘E‘de{)1 nthgs¢hetdynativantgtEsdlmd dgheoves
of the radial dynam c pressure bearingggortion on the outer side close to
the seal poribdacabime dbuid, dlds cthies fhvit anes syareanpinipgrmenes haennif a
shape which generates an unbal anced dynam c pressure that a dynam c
pr essur b havnayement mfartd ey arotiquopansarfare t dpratienpnes gure diai ng
an outward vector conponent are sinultaneously generated and the dynamc
pressure havasgrishev hinkai s geectrate dowhemethe slrafasnesy b aerd ¢hssthtukted by
determ ning the dynam c pressure grooves of the thrust dynam c pressure
beari ng por tplatecteda¢ival yt fle adutrethe sihde sthd afe ctforer ranged to be close to
the seal portion as dynamc
Here, the fluid pressure applying means is preferably

formed by utilizing a part of the bearing gap close to the opened

10 side, or more preferably the dynamic pressure bearing portion
close to the seal portion. For example, the fluid pressure
applying means is constituted by determining the dynamic
pressure grooves of the radial dynamic pressure bearing portion
on the outer side close to the seal portion side as dynamic

15 pressure generating grooves having a shape which generates an
unbalanced dynamic pressure that a dynamic pressure having an
inward vector component and a dynamic pressure having an
outward vector component are simultaneously generated and the
dynamic pressure having the inward vector component surpasses,

20 or constituted by determining the dynamic pressure grooves of
the thrust dynamic pressure bearing portion close to the outer
side which is arranged to be close to the seal portion as dynamic
pressure generating grooves having a shape which generates an

unbalanced dynamic pressure that a dynamic pressure having an

25 inward vector component and a dynamic pressure having an



pressure generating grooves having a shape which generates an unbal anced
dynam c pressure that a dynam c pressure having an 25 inward vect or
conponent and a dynam c pressure having an 5 outward vector component are
si mul t aneously generated and the dynam c pressure having the inward vector
conponent surpasses, or constituted by the dynam c pressure grooves which
are provided at a position imedi ately bel ow the seal portion where 5 they
do not substantially adversely affect the function of the seal portion and

whi ch gener ' r ving. ' r vect or_component .
Accor di ng tght%ﬁgdxgy&gg?nkgr %Pg‘zéﬁﬁgnggaaﬂﬁ %bl%glpl;%g\#\lg glgl%fgeqehlea ﬁﬁe@@ﬁt the

i nvention hayi h cture he lubricatin 10 fluid in a space
forned by tﬂynb%gg??ﬁéegagg%%?% nthfo hevaf Ie)?tpgfcé’F’?BBnFBtafé“‘ré’w&rsi’ng
gap in this _specifiecation),is gonstantly. subject to pressure application
toward the 8?050851%?%&904] Pe t‘ibeeafl?'ﬁﬁ%gp Bf/éﬁsh‘ér‘? nR&EP Y BF e TR are
application_forc iving action of the fluid pressure applying neans, and
the gas-|i qBiravi(geﬁqrﬁteraf aeéltdf’nt’r@‘r}‘ifg’ﬁt@ii’il?fgloﬁ’f G?’@ Fpat POTHEMR ivhBesap i s
mai nt ai ned pn t he bearig% inner_side so as tg be ﬁushed toward the inner
side by t hERPRVES dobr eeletantisdly agviegsetnadéedi thadvaation, oft the seypl
excel lently preventi the lubricating fluid fromleaking fromthe seal
portion pro?Pd&®banth¥ hysbnsenerate af dyne nbisap r eigs weg ha2ddn@na hhievoa her
hand, in the thrust dynam c pressure bearing portion, when nenbers which

are in cont Heetq¥ cpmp@et-her while rotation is at a halt relatively

float in the thrust direction
According to the dynamic pressure bearing apparatus of

the present invention having such a structure, the lubricating

10  fluid in a space formed by the bearing gap (which will be simply
referred to as a bearing gap in this specification) is constantly
subject to pressure application toward the closed side of the
bearing gap by the inward pressure application force giving
action of the fluid pressure applying means, and the gas-liquid

15 interface of the lubricating fluid in the bearing gap is maintained
on the bearing inner side so as to be pushed toward the inner side
by the inward pressure application force giving action, thereby
excellently preventing the lubricating fluid from leaking from the
seal portion provided on the opened side of the bearing gap.

20 On the other hand, in the thrust dynamic pressure bearing
portion, when members which are in contact with each other
while rotation is at a halt relatively float in the thrust direction
and are separated from each other as rotation starts, the
lubricating fluid flows into a part which has been in the contact

25 state, namely, a space between the end portion of the shaft



and are separated from each other as rotation starts, the |lubricating
fluid flows into a part which has been in the contact 25 state, nanely, a
space between the end portion of the shaft 6 nenber and the counter plate
concurrently with the floatation action. At this nonent, the lubricating
fluid whose quantity is required for inflow noves, the shortfall noves
fromthe opened side to the closed side of the bearing gap, and the
gas-liquid 5 interface in the seal portion also noves to the bearing gap

side in acGRedanee ald NHcH IS BM te Alo dH 1T eMIE Wit 1§ 1EE @oaﬂé‘ta%i ty

of the lubricating fluid to be filled 1s set to a quantity enoug o fill

he fluid |y, [ of d 4 gyl d
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interface toward th earing gap Si uce

shaft nenber ect.hr | at r tiyel oat i he. t hrust

di rection, ' ggéal f%luilgﬁonvtper 0gfcees’ gth}Pe tsﬁ‘Z”?‘E frli %la%‘%en%gtfﬁ% 55\%{19%%&5
noved to the.Qearin ap, si de dges t reach the fluid pressure appl.ying
nmeans whi ch Sdlg\‘?egotﬁléeq @r?\f\’/ﬁ dsbggsgﬂgg’ea&pqa\réglgi SR opBd 'ecl‘gaissﬁ(ﬁ’iurlélct ed
fromthe_15 .opengd sidg to th cI?sed i de of the ti}ea in%.ﬁap, for .exanpl e,
the radPal @YRAMATE bR %’é”u?‘éagé’ﬁé W ALSYMBYYES [orthh eI tg B AR pAdRilD
pressure generati.ng groovelgj hgvi ng a shape anh generat es the unbal anced
dynani ¢ presifosdamee Wathyy 585 c moyeRente havt nghan MRmedtvesipee a
conmponent and the dynam c 20 pressure_having an _Qutward vector conponent

are sinul t arfBbuBFY geddeat ebrigsdingeflaydata bepfidladiie selvitAga taeanpitar d

vector conponent_ surpasses, and the inward pressure application force
enough to fill the fluid pressure applying means even if movement

of the gas-liquid interface toward the bearing gap side occurs,
10  which is produced when the shaft member and the thrust plate
relatively float in the thrust direction, the gas-liquid interface of
the lubricating fluid which has moved to the bearing gap side does
not reach the fluid pressure applying means which gives the
inward pressure application force which is directed from the
15 opened side to the closed side of the bearing gap, for example, the
radial dynamic pressure generating grooves or the thrust
dynamic pressure generating grooves having a shape which
generates the unbalanced dynamic pressure that the dynamic
pressure having an inward vector component and the dynamic
20 pressure having an outward vector component are simultaneously
generated and the dynamic pressure having the inward vector
component surpasses, and the inward pressure application force
giving action is not reduced. As a result, the above-described
effect of preventing the lubricating fluid from leaking to the

25 outside can be stably obtained. Additionally, the present



giving action is not reduced. As a result, the above-described effect of
preventing the lubricating fluid fromleaking to the 25 outside can be
stably obtained. Additionally, the present 7 invention can excellently
avoi d external leak of the lubricating fluid with the sinple structure,
prolong the duration of life of the dynam c pressure bearing apparatus and
increase the reliability. 1In particular, when the fluid pressure applying
nmeans is 5 constituted by utilizing the radial dynam c pressure generating

grooves or iﬁ@ehpird‘l?tcag%%%eﬂe%ﬁ SH(ISi@e&&re%tnifﬂglﬁlggéﬁe%hetl zeﬁc\i‘\‘;tf%gﬁt

restriction 1 n space, the sinpler structure can real

requiring addj.tj on r OQV. chipnipg. Further. .it kS eferable that the
seal porti oglcaol%1 %ﬁgh t%a gillﬁgglgcsq;&)pgggb?’eg %aorrll%éhgpplé}"ggll%l 8@@’0@&){: to the
pr esent ingention consists ,of a caﬁillaré seal ,portion hﬁgiﬁglalgﬁrninal
part of theBEATHY PSS HF ARG T4 REPEIEEH St BRAr D THE St delbtbilte
bearing and,the | ubri gati ng,f | ui? IS fﬁ,i lq&ed in such a nner that the
gas-1iquid At RFEEERERT ¥ Betbr FR&1 ifh19 | BTESPETEosTRP 151§ 30 ¢ has
capillary seal portiqn, Furthernore, in the dynam.c pressure bearing
appar at s aEeBP th’ﬁeﬁobﬁ’hBtﬂﬂé’s}’e%Itt 'em‘i@ﬂﬂ?ﬁrﬁi,yr}%mli’sp’iﬁ'%qf@realgleéletrﬁé%n&
capacity L which can hold_ the lubricating fluid in the capillary seal
portion is &reapasiatythethirgstcdy Bymdce REhfgaine 8ARAT At EEAPgEpsSqthAte ty
and a maxi mum gap quantity 20 in the capillary seal portion obtained by
gradual |y i htreasiragtectydp Huaspaes, Fadethet hemplatt strenttorreanthit hlee
bearing nmenber constituting the radial dynam c pressure bearing portion.
realized without requiring additional groove machining.

Further, it is preferablé that the seal portion of the

10 dynamic pressure bearing apparatus according to the present
invention consists of a capillary seal portion having a terminal
part of the bearing gap gradually increased toward the outside of

the bearing and the lubricating fluid is filled in such a manner
that the gas-liquid interface of the lubricating fluid is positioned

15 in the capillary seal portion. Furthermore, in the dynamic
pressure bearing apparatus according to the present invention, it

is preferable that a capacity L which can hold the lubricating
fluid in the capillary seal portion is a capacity configured by a
range from a minimum gap quantity and a maximum gap quantity

20 in the capillary seal portion obtained by gradually increasing a
gap quantity between the shaft member and the bearing member
constituting the radial dynamic pressure bearing portion.
Concretely, in the dynamic bearing apparatus according to the
present invention, assuming that L is a capacity capable of

25  holding the lubricating fluid in the seal portion, r is a radius of



Concretely, in the dynam c bearing apparatus according to the present

i nvention, assumng that L is a capacity capable of 25 holding the

| ubricating fluid in the seal portion, r is a radius of 8 the shaft nenber
and f is a floatation quantity at the tinme of relative floatation of the
thrust plate, it is preferable to set to satisfy a conditional expression
of L >7rr2 Xf. In this case, the lubricating fluid can fill the fluid
pressure applying neans even 5 when novenent of the gas-liquid interface

and the thriet Shgt RRETREF 2R f Taaf fiRar R BRSO R SR
nvent i on. - AFTARGICe TRUTHRCBy O bigaecaro b RHFacksTop EReENE E8TERbAP and
e bear 10 TRSPEL LCRISE AN 06 R Lo sl porl s desLongd oo
boundary. | HupiSa Gage T GRELITl Chp HNGISEH > Itia AR 7L SPPRcIoa¥ed, and
the duration of life of the hearing is, prolaonged, Also, a positional
movenent 5 quanbkpiy MAVeme ngast| thpighs htBridaatepfagendopiand ddra heamied is
restricted to a small range, and hence it. is particularly effective when
the entire ®nmsidesceyrssuhieh 1pprodieatheden 2belshakidnenoher tad dweani c
beari ng apparatus according to the present invention is provided with
magnet i ¢ sudhirostrpkate rélatigeheflaaitng dheudtiunt doreséienr responding to the
floatation Moreover, in the dynamic pressure bearing apparatus
according to the present invention, an angle formed by opposed
10 surfaces of the shaft member and the bearing member
constituting the capillary seal portion is designed so as to be
large at the boundary with the bearing gap and become
continuously or discontinuously smaller as distanced away from
the boundary. In this case, a capacity of the seal portion is
15 increased, and the duration of life of the bearing is prolonged.
Also, a positional movement quantity of the gas-liquid interface
of the lubricating fluid is restricted to a small range, and hence it
is particularly effective when the entire apparatus is reduced in
thickness.
20 In addition, the dynamic bearing apparatus according to
the present invention is provided with magnetic suction means
for generating a suction force corresponding to the floatation
force produced at the thrust bearing portion based on provision of

the inward pressure application force. For example, when the

25 dynamic pressure bearing apparatus according to the present



force produced at the thrust bearing portion based on provision of the

i nward pressure application force. For exanple, when the 25 dynam c
pressure bearing apparatus according to the present 9 invention is applied
to a notor having a rotor portion with a rotor nagnet and a stator portion
with a stator core, it is preferable to provide a magnetic suction nenber
whi ch generates a suction force corresponding to a floatation force of the
thrust bearing 5 portion at a position opposed to the rotor magnet. In this

case, it ig,bURERSE iR" Iﬂriéﬁlt%5%Bt&pﬁfa?r?gge{xir%tﬁi"‘btdr‘%fbm%rﬁitr%t&x R

constituted so as to generate a suction arger ‘than a weig

rotation si dditian ot LC.. i . i
characteri zglgag‘;g?g{{%?s ?%%éoglf 3<|'?1Hs/llolnl gﬁﬁ@%@%kg]{ Z#ggb?pli per?r%w%;? When
a pressure is applied to the lubricating fJduid he _beari t owar d

5o Wac Eamitenr s SRERER R ot ambich  engFRDH Ml 8
the closed &I s8d"HHE Pr6vi &§1'6h h r dppt it o
force of the fluid pressurg applyin ns fl oat.at,i on,quantity in the
axi al di rectPERe (FPREPOMAIGE 18 dyFmie thrbsliree AL hg oIt b frane
increased by a quantity corresponding tq the pressure, appligation, the
bear i ng Gap AGTEHR At ASEE AT ARPASPH dOsth & TBESH FHAEDBH | Off HECHARS (Hoven,
and an increasge iﬂ the b arigge | oss togque can be consi der ed. Ig t he
present invéhtilgsthasndreterahle nblypbt thesyrpgas theafiction 2mejBReratieng a
suction force corresponding to provision of the inward pressure
appl i cati on cogséetwied Be ¢ 6P Berarader @ Approrngrepdassersthnn vy wedghind
the bearing %apinthethr_ust dynam c o

of a rotation side member. Additionally, the magnetic suction

member is characterized by consisting of a silicon steel plate or

10 permalloy.

When a pressure is applied to the lubricating fluid in the
bearing gap toward the closed side based on provision of the
inward pressure application force of the fluid pressure applying
means, a floatation quantity in the axial direction in the thrust

15 dynamic pressure bearing portion 1s increased by a quantity
corresponding to the pressure application, the bearing gap in the
thrust dynamic pressure bearing portion becomes uneven, and an
increase in the bearing loss torque can be considered. In the
present invention, however, the magnetic suction means for

20 generating a suction force corresponding to provision of the
inward pressure application force of the fluid pressure applying
means is provided, and the bearing gap in the thrust dynamic
pressure bearing portion is evenly maintained by the magnetic

suction means. As a result, an increase in the bearing loss

25 torque can be excellently avoided. Further, when the magnetic

10



pressure bearing portion is evenly nmaintained by the magnetic suction
nmeans. As a result, an increase in the bearing | oss 25 torque can be
excel l ently avoided. Further, when the magnetic 10 suction nmenber which
generates a suction force corresponding to a floatation force of the
thrust bearing portion is provided at a position opposed to the rotor
magnet, the nagnetic force of the rotor nmagnet can be utilized, and hence
the magnetic suction 5 force can be obtained by only providing the nagnetic

ti nber. th i ol ifying the struciure, Furth . .when th
bear i ng gap REHRBATGRTHE T MOTBLKEHCr&Phe X RUFLR FatioBEATRER BIRE e

ef fect of prevyenti th | ubgi cati fluid fromleaking to the outside can
be stably 1 %@ma;gﬁnbfbf&&oﬁf itrcti‘(j fﬂguﬁﬁ LR gs ROT RN denbre vidad g a
suction force larger than a weight of a rotation side nmenber as wth the
present i nv@RSIHIPN PP A Lot HEs g9 ter dm atmfer tharmpgnedie doreatof) the
prevented fromcomng off in _the axial direction. Brief Description of

Drawi ngs 15TPter magnet vam jkalutdtiges, sand drericexpleamatgnetic esmctshowi ng
a structural exanple of an HDD notor including a dynam c pressure bearing
appar at s adebeeli ¢aj t be apb badyoatl nent onby  pheviphieserthei nveghieoiy FigioRd is a
vertical cross-sectional explanatory view show ng a structure of a bearing
menber used @Omben Haedgbansimplidgsugareatiwgtaepar at us illustrated in

Fig. 1, Fig. 3is a partial vertical cross-sectional explanatory view
correspondi ng to Fiug.th2rnwehwhleawsh @ breatrah parahas useldawet 0t hieh@pened
side thereof facing downward, the effect of preventing the
lubricating fluid from leaking to the outside can be stably
10 realized by adopting the magnetic suction member having a
suction force larger than a weight of a rotation side member as
with the present invention, and the rotation side member can be

excellently prevented from coming off in the axial direction.

Brief Description of Drawings

15 Fig. 1 is a vertical cross-sectional explanatory view
showing a structural example of an HDD motor including a
dynamic pressure bearing apparatus according to an embodiment
of the present invention; Fig. 2 is a vertical cross-sectional
explanatory view showing a structure of a bearing member used
20 in the dynamic pressure bearing apparatus illustrated in Fig. 1;
Fig. 3 is a partial vertical cross-sectional explanatory view
corresponding to Fig. 2, which shows a rotation halt state of the
dynamic pressure bearing apparatus depicted in Fig. 1; Fig. 4is a
plan explanatory view showing an example of a thrust dynamic

25  pressure generating grooves used in the dynamic pressure
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dynam c pressure bearing apparatus depicted in Fig. 1; Fig. 4 is a plan
expl anatory view showi ng an exanple of a thrust dynam c 25 pressure
generating grooves used in the dynam c pressure 11 bearing apparatus
depicted in Fig. 1; Fig. 5is a partial vertical cross-sectional

expl anatory view corresponding to Fig. 2 to which the present invention is
not applied, which shows a rotation starting state of the dynam c pressure
beari ng apparatus 5 depicted in Fig. 1; Fig. 6 is a partial vertical

cross-sect | gaalrinexph BARLELY JESNSHOM M8l NE $481 e O Apdasilf gulfica)

interface of a [lubricating at the tnme aro on t "an

oL O chbes «YRAM &1 BLBIRNAToPEIL A0 BPPAGNNDAC E0 1190 1D Vi en

present invention; S a pa Cross-sec
expl anat ory i ow. n . structure aof .a gyna .C, pressure bearin
appar at us aé?ﬁigr ir?ge?lg é%ggﬂglro%nlbsod’l%er?tppo © hewg“e'l%eﬁ OW%\Pen]E‘%@ﬁ,lg#i g. 8
is a parti al IX ﬁnl arg dt vergi C I c&oss-secti onal expl anatory vi ew show ng
an exanpl e StATHEEH §% of %4 s pOAREh PReERBIE 0% " BPPprgtus;
Fig. 9is a pant{qil. | arged. 15 vertical crqoss-sectionpal explanatory view
showi ng nofR&icte aﬁ‘bl 1&f lhe 18hdpetSofd thrtdah veierbncyas st fecld i ment
of Fig. 6; Fig. 10 is a vertical cross-sectiaqgnal exEI anatory view show ng
a structur 8XPARBALPEY oFledn o g dhei pkdisdrhg gagyHamid infeadeae eotbeari ng
apparatus according to_anqther enbodi ment of 20 the present invention; Fig.
11 is a parirhricadipgcluidrasshsdémenila rekptianahalty anideno thioninngf she
structural exanple for obtaining an unbalanced dynam c pressure punping
action in tHderdmaei pressure bearing apparatus according to the present
invention; Fig. 7 is a partial vertical cross-sectional explanatory
10 view showing a structure of a dynamic pressure bearing
apparatus according to another embodiment of the present
invention; Fig. 8 is a partially enlarged vertical cross-sectional
explanatory view showing an example of the shape of a seal
portion in the embodiment of Fig. 6; Fig. 9 is a partially enlarged
15 vertical cross-sectional explanatory view showing another
example of the shape of the seal portion in the embodiment of Fig.
6; Fig. 10 is a vertical cross-sectional explanatory view showing a
structural example of an HDD motor including a dynamic
pressure bearing apparatus according to another embodiment of
20 the present invention; Fig. 11 is a partial vertical cross-sectional
explanatory view showing a structural example for obtaining an
unbalanced dynamic pressure pumping action in the dynamic
pressure bearing apparatus of Fig. 10; Fig. 12 is a partial vertical

cross-sectional explanatory view showing another structural

25 example for obtaining the unbalanced dynamic pressure pumping
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pressure bearing apparatus of Fig. 10; Fig. 12 is a partial vertical
cross-sectional explanatory view show ng anot her structural 25 exanple for
obt ai ni ng the unbal anced dynam c pressure punping 12 action in the dynam c
pressure bearing apparatus of Fig. 10; Fig. 13 is a partial vertical
cross-sectional explanatory view showing still another structural exanple
for obtaining the unbal anced dynam c pressure punping action in the
dynam c pressure 5 bearing apparatus of Fig. 10; Fig. 14 is a vertical

cross-secti %honqxptﬁ@a&ﬁwm%%e%@%enseQrﬁ&%%gﬁ@ acco;@* %gqto ;af egDD

notor including a dynam'c pressure bearing a

anot her enbogi ggnt &)Q-{rttlg v@w&eﬁﬁt AqReeRLL A0m T Septiind ol PIER oFY yhgp%atc ory

vi ew showi ng a“str ura exa a| nin untal’anced
pressure punyi Qg inang, ¢ sur beari ng

n.th [ ratuys of Flg
10; and Fig. s a vgr tslt{:%f u 33538??0 oaﬁ 18?1350 58 é\(kag
structural le of an HDD m)tor inclu erachéggnam (o pressure
beari ng p‘ﬁf’g%)ﬁlsl 1 BEST VYRR ECat f Otl?g lC%t REntR G SAehough
an enbodlne t in which the pr ion i.s applied to a hard disk
drive (whic HIPgb@PP&FéFPéoOftsglﬁs lﬁneﬁlﬁa L4 dpet vAtes3l Gross BecHoORAl bed

hereunder, the entire structure of the HDD will be first explained with
ref erence t&%ﬂ@naf@racﬁkﬂ%aﬁﬂm‘ﬁw@@aﬁfﬁ‘g%tulﬂﬂ eprgpienaf @nngl BP whter i s

of an axial rotation type
including a dynamic pressure bearing apparatus according to yet

another embodiment of the present invention; Fig. 15 is a plan
explanatory view showing a structural example for obtaining an

10 unbalanced dynamic pressure pumping action in the dynamic
pressure bearing apparatus of Fig. 10; and Fig. 16 is a vertical
cross-sectional explanatory view showing a structural example of
an HDD motor including a general dynamic pressure bearing
apparatus.

15 Best Mode for Carrying Out of the Invention

Although an embodiment in which the present invention is
applied to a hard disk drive (which will be referred to as an HDD
hereinafter) will be described hereunder, the entire structure of
the HDD will be first explained with reference to the

20 accompanying drawings.

An HDD spindle motor which is of an axial rotation type
shown in Fig. 1 is constituted by a stator unit 10 as a fixing
member and a rotor unit 20 as a rotation member assembled to
the stator unit 10 from the upper side in the drawing. In these

25  units, the stator unit 10 has a fixed frame 11 which is screwed to
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shown in Fig. 1 is constituted by a stator unit 10 as a fixing nenber and
a rotor unit 20 as a rotation nenber assenbled to the stator unit 10 from
the upper side in the drawing. In these 25 units, the stator unit 10 has a
fixed frame 11 which is screwed to 13 a non-illustrated fixing base. This
fixed frame 11 is fornmed of alum niumor an alum nium all oy based netal
material in order to reduce the weight. Further, a bearing sleeve 13 as a
fixed bearing nenber formed into a hollow cylindrical shape is joined 5 to

an annul ar Begobon1leldete d 3 A | PR §0A3R DS TeGhr il e

substantially central part of t fixed frane ress fi

hrink fitti . i j [ h 12, .This b i
shrin 'tj['a'i'?nﬁ@uglﬂ? d"A% a¥h emgég]é %ﬁl@ﬁ%{{% n?i:gaelr I%%erd]algsncfgggrglrng

sleeve 13 is torned of a genera g CONnsi's

pased ol Loy i gfgl e R BERL oo RIS, B AR, 980y ARl

boring of a 'sna anet er he™ I'i

consisting of a.lam nated bod f. magneti.c stee]. sheets s fifted, on_an
outer peri pﬁ&?ﬁfngﬁ%ﬁﬁ’eﬁgrgﬁ?‘féeéoﬁ i’t‘h‘ioiﬁ’eéﬂlﬁélr%‘? &hape 1nIaimed coj |
15 is wound around e]%gh sal | enéwgal e portion provided to the stator 15
core 14.5 mofearannplad heaping groh2.cuhdehpgtforgnedasor as dio baierecto s
rotatably inserted into the bearing hole of the bearing sleeve 13. The
rotat abl e sRafthe substemtialypeentent pegtmigsheffixedaframesltt dal preesin

addition, the dynamc pressure surface fornmed on the inner peripheral
surface of fH&IDSHY Hyrimdt fittingon pbarinmgrssiskeef the bearing holder 12.

This bearing sleeve 13 is formed of a general bearing metal
consisting of a copper based alloy material such as phosphor
10 bronze in order to facilitate boring of a small diameter or the like.
Furthermore, a stator core 14 consisting of a laminated
body of magnetic steel sheets is fitted on an outer peripheral
attachment surface of the bearing holder 12. A drive coil 15 is
wound around each salient pole portion provided to the stator
15 core 14.
Moreover, a rotatable shaft 21 constituting the rotor unit
20 is rotatably inserted into the bearing hole of the bearing sleeve
13. The rotatable shaft 21 in this embodiment is made of
stainless steel.
20 In addition, the dynamic pressure surface formed on the
inner peripheral surface of the bearing hole in the bearing sleeve
13 is arranged so as to be opposed to the dynamic pressure surface
formed on the outer peripheral surface of the rotatable shaft 21 in
the radial direction, and two radial dynamic pressure bearing

25 portions RB and RB are formed so as to be separated from each
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13 is arranged so as to be opposed to the dynam c pressure surface forned
on the outer peripheral surface of the rotatable shaft 21 in the radial
direction, and two radial dynam c pressure bearing 25 portions RB and RB
are formed so as to be separated fromeach 14 other in the axial direction
in a small bearing gap between these surfaces. In detail, the dynamc
pressure surface on the bearing sleeve 13 side and the dynam c pressure
surface on the rotatable shaft 21 side in each radial dynam c pressure

b [ ' I h h f |
gap of severdttrnh ¥ fxldl BEEkddp BRR " BT pkoia R PR G U R
consi sting of | ubrixcat,i

ng.0i l, magnetic fluid or .the like i.s injected
‘nto the  siaPiTaS8R i Ht JaBai At e B ABMEND o SRUER S TR A° @yt Bg, Do ing g
t ank portionl7 i S pkovided etmegp the.two radial dynamc %ﬂvgressure
bearing por t16RYCRES SR Prifth dedadBiadTessHEe & St 21 KPEREAP 15t her
in the axial }ﬁleibqregiiog, and the %%uaarécatin.g fluid 5 s filled in the
bearing gap $HEItutt FGAEHE £RED Tathad Y AFHCCP HRETY iy Pe8ring o 1o nABBang
the fluid tank portion 7 gg s to be continuous in the axial direction. 15
Furt her, 5r act%f THfRAMC eprebsatirer gones doi iy mgradiay smallagrp idbseresialy a
substantial |y herringbone shape like "< " such as shown in Fig. 2 are
annul arl y f atieenithe ar pimékee nee,t hedaxilabric tiagt flondoh comes idiimend € a
pressure surface of the bearing sleeve 13, and a pressure is applied to
t he | ubri catliuhyitating ®iby at hvea @0e penflivid acttilom loke bst mjediedl 1wmfymaiec
pressure generating grooves 13a and 13b at the tinme of rotation, which
results in small bearing gap. At this moment, as shown in Fig. 3, a fluid
tank portion 7 is provided between the two radial dynamic
10 pressure bearing portions RB and RB provided so as to be
separated from each other in the axial direction, and the
lubricating fluid 5 is filled in the bearing gap including the two
radial dynamic bearing portions RB, RB and the fluid tank
portion 7 so as to be continuous in the axial direction.
15 Further, radial dynamic pressure generating grooves 13a
and 13b having a substantially herringbone shape like “< ” such
as shown in Fig. 2 are annularly formed in two blocks in the axial
direction on the dynamic pressure surface of the bearing sleeve 13,
and a pressure is applied to the lubricating fluid 5 by the
20 pumping action of both radial dynamic pressure generating
grooves 13a and 13b at the time of rotation, which results in
generation of the dynamic pressure. Also, a later-described
rotatable hub 22 is configured to be axially supported while
floating in the radial direction together with the rotatable shaft

25 21 by the dynamic pressure of the lubricating fluid 5.
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generation of the dynam c pressure. Also, a |later-described rotatable hub
22 is configured to be axially supported while floating in the radial
direction together with the rotatable shaft 25 21 by the dynam c pressure
of the lubricating fluid 5. 15 At this nonent, the opening of the bearing
sleeve 13 at the Ilower end side in the drawing is closed by a

| at er-descri bed counter plate 16, and the upper end side in the draw ng of
the bearing sleeve 13 is opened toward the outside of the bearing. 5

Co ly, th - i i i I d he, |
noequenty, ¢ heagthie-leseih both boyng 08Pcha Al 88 SRl e over

end side in the draw ng and opened e “upper en

Fur t her nor eq, B¢ gﬂ?]i %Iidgyﬁlﬁmtﬁeﬁrd‘}?ﬁ\gﬁ%r i%?%%gé%ﬂﬁygﬁog?ygef%-%%cgil&%?ged

on the closed sid ower side i awi ng:- ¢ of

t he bearin h,an ugper._incline r,oove 13b rovi ded, on the
upper si degfgapﬁgg%ﬁg\% %g’a%’gdaﬁf%\k}éw%m esgdﬁrﬁb\fé‘eiéﬁg%’rrtﬁ/iogeﬂh%n t he
| oner - sideyin_ the drawi ng being fornmed so as to have .substantially the
same | engt hbﬁﬁr}lﬁgtﬂgeé’fi gl?’ 8 r ‘W%ﬂ?toa"ﬁﬁr‘g Haanicigeeal e besraagpp

bal anced in he axial .direction is_generated by the both 15 inclined

gr ooves 13b(r1°élr‘ﬁ§’q1“§c¥2tlﬁaﬁ’ﬁga I’i’é{es'ggr%"]fl@ﬁd]t E?.eaé)hngh&aﬁolrﬁ eaeq, clogedr atli al
dynam c pregﬁure eperngti ng grog\\ées 13a arranged on the opened side (upper
side in thetD8r'@f e residpot itds Ruagilae) asid ope nsshritnghegappper dod ned
in such a mapner that_ the axial_length of the upper inclined groove 20 Hal

provi ded onSide 18phee diageing t Hethemmere sthempetialhdynabec pxeatutengt h
Ga2 of the lower inclined groove 13a2 provided on the
generating grooves 13b arranged on the closed side (lower side in
the drawing: counter plate 16 side) of the bearing gap has both an
10  upper inclined groove 13bl provided on the upper side in the
drawing and a lower inclined groove 13b2 provided on the lower
side in the drawing being formed so as to have substantially the
same length Gb in the axial direction, and a dynamic pressure
force Pb balanced in the axial direction is generated by the both
15 inclined grooves 13b1l and 13b2 having the same length.

On the contrary, the radial dynamic pressure generating
grooves 13a arranged on the opened side (upper side in the
drawing: seal portion RS side) of the bearing gap are formed in
such a manner that the axial length of the upper inclined groove

20 13al provided on the upper side in the drawing is longer than the
axial length Ga2 of the lower inclined groove 13a2 provided on the
lower side of the drawing (Gal > Ga2), and an unbalanced
dynamic pressure such that the pressure application force Pal by

the upper inclined groove 13al is larger than the pressure

25 application force Pa2 of the lower inclined groove 13a2 is
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| ower side of the drawing (Gl > Ga2), and an unbal anced dynam c pressure
such that the pressure application force Pal by the upper inclined groove
Hal is larger than the pressure 25 application force Pa2 of the | ower
inclined groove 13a2 is 16 generated by such an asynmetric groove shape
(Pal > Pa2). That is, the radial dynam c pressure generation groove 13a
arranged on the opened side of the bearing gap (upper side in the draw ng)
al so functions as fluid pressure applying nmeans which 5 provokes the

i ti hy, t br.j catyi flai t d th
grgrs):aggs?gelg%{hfér%éggﬁ b&heglfcn}gggﬁ::d%gn{%eg?n% héluoooé’:ae(rzlgsc}{agﬁ%lek%%ii ?i (}pn%@"on ©
th t [ . d ini | > Ga2 d the fluid,. i
means. const Ay i%; V08 CRGAAds B TP ELbF e SRS | ESRFEAURGY Bl 40 q nOoE
| ubricating .1

Q0 fluid 5. Mreover,.a capillary seal portion RS as, a seal
portion is 2arF&%J Oatth%sp&&teﬁ é’]e(ﬁedoggh‘ﬁ gﬂxt’db%@rapempﬁﬁﬁmidﬁ ]trhéﬁe
drawi ng) of, the radi al nam. c pressure generating grooves 13a arranged
on the openéi(faé’i”d’egeb( BE%%& ChEoR 3(%3P‘H‘rda\ﬁirﬁ§fu6f3 QHE{W imgagspwhishthi s
capillarg seal portion RS provjdes a seal function which prevents the
| ubri cat? ng PFOYPEeS fifksm PBEKPHE bpction i t9 ngPidE  téxepi Pressuphebonthen of
the lubricating fluid 5, and a space in_which the term nal portion of the
bearing gap lr&rigatdng flpidi hépwarddthewdpeed sédewmlsiced oh ttheeibrarisidei s
formed by the 20 inclined surface formed on the rotatable shaft 21 or the
bearing sl éeem tRegipmnedsidexeepitionéd drstheromtki nide dyt dpeeentiningace

Gal > Ga2, and the fluid pressure applying means constantly
gives the inward pressure application force to the lubricating

10 fluid 5.

Moreover, a capillary seal portion RS as a seal portion is
arranged at the outer end portion (upper end part in the drawing)
of the radial dynamic pressure generating grooves 13a arranged
on the opened side (upper side in the drawing) of the bearing gap.

15 This capillary seal portion RS provides a seal function which
prevents the lubricating fluid 5 from leaking by utilizing- the
capillary phenomenon of the lubricating fluid 5, and a space in
which the terminal portion of the bearing gap is gradually
increased toward the outside of the bearing is formed by the

20 inclined surface formed on the rotatable shaft 21 or the bearing
sleeve 13 side. For example, it is formed into a tapered surface
which extends in the gap from 20 um to 300 um. A capacity of the
capillary seal portion RS is set in such a manner that the

interface (gas-liquid interface) between the lubricating fluid 5

25 and the outside air formed therein is positioned in the capillary
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whi ch extends in the gap from20 mto 300 m A capacity of the capillary
seal portion RSis set in such a manner that the interface (gas-liquid
interface) between the lubricating fluid 5 25 and the outside air forned
therein is positioned in the capillary 17 seal portion RS when the notor is
either rotated or stopped. On the other hand, a discoid thrust plate 23 is
fixed at the end portion of the rotatable shaft 21 on the | ower end side
in the drawing. This thrust plate 23 is arranged so as to be 5

acconmmodat ede b1 p®ré¥dh IS | GRE N BEESSO Y B BV raﬁagé;fogiesgttoﬁﬂ)le part of

t he above-described bearing sleeve 13 on the [ower en e’rn the

the thrust ol ate 25 Foo A RYnE, S IRERAERELEED1A%P I o ERL MO InE"S ©

the thrust plate I'sS arrange

pressure surface forne the lowsr 10 supface on fhe bearjng,sleeve 13
si de so as F%%bé(% lc())sneglf%%teh]é()taaxﬁaﬁe ?’étc?{lo(hn itﬁ‘et ]:f’ew?bc?é%iisgﬂe de the
bearing slegve. 13. Further,  an pper .t hryst dynam c pressure bearing
portion SBagilg“ﬁ‘l&gned iﬁlstﬁgrb@gri Gtaa&ﬁf the PSR aﬁ?caﬁretsos[}?%

surface% of _the thruzt pl at e 2§.a d the bearing sleeve 13. It is to be
noted tHat TECOMERPARALER U & &Y Gat H€ e A B0 Eerd a31the ¢emtyall and
i ntegrated by ti(g‘{]thfit i ng guch ,gs press. fitting or shrink fitting in
this enbodi ReAt Buthenaporiydescriinedgpspringosleeyer AgnPnhéhe ko eniandin
~sone cases. Furthernore, a counter plate 16 consisting of a discoid 20
menber havi ﬁﬁij%. ipethei e yingr gardiitheedanamiamprasgude; suefasseprpvokedi ty
to the dynam c pressure surface of the thrust plate 23
on the upper surface of the thrust plate 23 is arranged so as to be
opposed to the dynamic pressure surface formed on the lower
10 surface on the bearing sleeve 13 side so as to be close in the axial
direction in the recession of the bearing sleeve 13. Further, an
upper thrust dynamic pressure bearing portion SBa is formed in
the bearing gap of the both dynamic pressure surfaces of the
thrust plate 23 and the bearing sleeve 13. It is to be noted that
15 the thrust plate 23 and the rotatable shaft 21 are fixed and
integrated by tight fitting such as press fitting or shrink fitting
in this embodiment but they may be integrally molded from the
beginning in some cases.
Furthermore, a counter plate 16 consisting of a discoid
20 member having a relatively large diameter is arranged in close
proximity to the dynamic pressure surface of the thrust plate 23
on the lower side in the drawing. This counter plate 16 is fixed
so as to close the opened portion of the bearing sleeve 13 on the

lower end side, and a lower thrust dynamic pressure bearing

256 portion SBb is formed by a space between the dynamic pressure
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on the lower side in the drawing. This counter plate 16 is fixed so as to
cl ose the opened portion of the bearing sleeve 13 on the |ower end side,
and a |lower thrust dynam c pressure bearing 25 portion SBb is forned by a
space between the dynam c pressure 18 surface (upper surface) opposed to
the thrust plate 23 of the counter plate 16 and the dynam c pressure
surface (lower surface) opposed to the counter plate 16 of the thrust
plate 23 and the lubricating fluid 5 filled in this space. It is to be

noted that thefRce0UnhBEr PEatfcS 8PPokha ReathBItRlg8Y Sikdcals yakgd and
integrated in the liquid- tightness state by tight fitting such as press

fil et ki ; y . '
itting or RWHA%G 1A% F63Gd RRE &R?%&gcﬁ%{e%sﬁ%@fﬂ%e{:ﬁah eeaawda&nmfa% > on

the thrust plate 23 side constitutin rust am<c 0

pressure bea) N OTH! ol SRy A L8R 21§ ADSHCS0nRTs1 ISR IR REN (he each

other in the*axial direc nam C  pressure Surfaces t he
the former Suprica@ng 00g, b IR0ER B Fhas Be¥sd opholblolly BReRUc RRPORR the
Game | ubri CAMHEH IRIPACS WG FRRI R P HDBed PREud ol SERIRE of Bine
bear i ng. por RGAERELCCHE ey HSatiing AHAPoSFate dphis BhbUSCI & REChpal

direction through the outer peripheral 20 side path of the thrust plate
23. Mor eoverRre&?nfé\Hlélgp%Wléﬂﬁéner ating grooves SG having

As described above, both dynamic pressure surfaces on the
thrust plate 23 side constituting a pair of the thrust dynamic
10 pressure bearing portions SBa and SBb arranged so as to be
adjacent to each other in the axial direction and the both dynamic
pressure surfaces on the bearing sleeve 13 side and the counter
plate 16 side which are opposed to the former surfaces are
arranged so as to be opposed to each other in the axial direction
15 through a small gap of several um, respectively, and the same
lubricating fluid 5 is filled in the bearing gap consisting of the
small gap continuously from the above-described radial dynamic
pressure bearing portion RB. The lubricating fluid 5 is
continuous in the axial direction through the outer peripheral

20 side path of the thrust plate 23.
Moreover, dynamic pressure generating grooves SG having
a herringbone shape such as shown in Fig. 4 are annularly
provided on at least one side of the dynamic pressure surfaces of
the thrust plate 23 and the dynamic pressure surfaces of the

25 bearing sleeve 13 and the counter plate 16. At the time of
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a herringbone shape such as shown in Fig. 4 are annularly provided on at

| east one side of the dynam c pressure surfaces of the thrust plate 23 and
the dynami c pressure surfaces of the 25 bearing sleeve 13 and the counter
plate 16. At the tinme of 19 rotation, the pressure is applied to the

| ubricating fluid 5 by the punping action of the thrust dynam c pressure
generating grooves SG thereby generating the dynamc pressure. Wth this
dynam c pressure of the lubricating fluid 5, the rotatable shaft 21 5 and

the rotat abke;bui220a¢ 8409k Rt BbLIIELE e, bRLASLANSY 5 Gl BRL! O™

On the other hand, the rotatable hu 5> constitu

t oget her wi ot e f. 20 ] onstituted by a substantially-
cup -like n‘gﬁ)ngp?%%nsa?%??%g Oosf1t.|atfa eumtllrllllfﬁ?rfora%’ néf%nf’ﬁ?éﬁ’i‘ﬁ?l & Nd&d fet al
so as to no [ ted stora di um such as a magpetjc_di sk

t her eon, angggoﬁgggﬂ}hgkg§gégd§%(3VP58@9§hg?%@”E§ﬁ?F&PSﬁHFP'o%&ﬁ this
rotatable hyb 22 is__integral jpined to t upper .portion in the draw ng
of the  rordvase CRarreSTeRs theuPFinattng HriER I Totatahycrshattes

rot atable hub has .a d pqrtion 22a with supstantially cylindrical
shape havi nanéiz@?%lré’éétﬂ%ﬂ‘?m@r’rﬂﬂ%gkarerrﬁﬂﬁtpé’c’ftéa ainthetterxpainphies shrpstti on
t her eof ang.an annul ar drive magnet 22c is attached to the drum portion
22a on the PARETIOBeripheral wall side on the |ower side in the draw ng

t hrough a 20 back yok% 22b. The annul ar drive magnet 22c is arranged in
close proxinity s&@mdheoobhennrandr itheopptatabkeo 28utcenstituting the

rotor unit 20 together with the rotatable shaft 21 is constituted
by a substantially-cup-like member consisting of aluminium or

10 aluminium alloy based metal so as to mount a non-illustrated
storage medium such as a magnetic disk thereon, and a joint hole
22d provided at the central part of the rotatable hub 22 is
integrally joined to the upper portion in the drawing of the
rotatable shaft 21 by press fitting or shrink fitting.

15 The rotatable hub 22 has a drum portion 22a with a
substantially cylindrical shape having a storage medium disk
mounted on an outer peripheral portion thereof, and an annular
drive magnet 22c is attached to the drum portion 22a on the inner
peripheral wall side on the lower side in the drawing through a

20  back yoke 22b. The annular drive magnet 22c is arranged in
close proximity so as to be annularly opposed to the outer
peripheral side end surface of the salient pole portion of the
above-described stator core 14.

In addition, a quantity of the Ilubricating fluid 5

25 continuously filled from the capillary seal portion RS to the
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peri pheral side end surface of the salient pole portion of the
above-described stator core 14. In addition, a quantity of the lubricating
fluid 5 25 continuously filled fromthe capillary seal portion RS to the
20 bearing gaps of the radial dynam c bearing portion RB and the thrust
dynami c bearing portions SBa and SBb is set to the follow ng quantity.
That is, in the thrust dynam c pressure bearing portions SBa and SBb, the
rotatabl e shaft 21 and the 5 thrust plate 23, which were in contact with

the counter pRlagtifglfapadsoshawnyh Bidi 9&%%@@%5&1@? g%r‘é‘ﬁﬁl Z%BPB% aflboat

in the thrust direction as shown in 5 and ar epar at upwar d when

rotation st%&astaagtrﬁaapgié upL b £t d n,g?fyéiymhgh%gw@d & B bt H%lg%g}% beh

was in the contact concurren oat ation fec 2°As a
result, the j.caf i id Smin .t bear.in S ose_quantit
correspondsf%ggghg%%ﬁ¥??ét§?gthg%%gnggmhﬁhﬂhuglgagﬁsﬁn %n?ﬂgccéﬂf§§9r5aét
noves towarg the inner. side ich _i;s he | ower, sj in.t aw ng,, an
the gas-|i q(éie&rilﬁgepf)ﬁgeonbs i#ﬁatﬂgdc&#h’l 5L§ §%5"1‘£%§lret is(lj'ﬁqgiséjil ?Bﬁnﬁgés o)
as to | r.to the 1% ipper side. At this nmonent, when the gas-|jqui
: thrus 1 t t n 16;
terface 6 iﬁr tRda ﬁbg cé{‘fg YR8 SR IAEthYd cPYnERE Bheder 18i de
Imr;vgs down t oo nmuch. as,sho ’In°§‘ Fig. 5 for exanple, the gas-liquid .
interface Ga&g}i‘?%{nl UBri Eat ﬂbh?ﬂﬁo&a@l‘?% wagistrared.ifdodhanr Bk dhrugynani c

pressure generating grooyes 13a with an asymetric 20 shape which generate
t he unbal angéae‘a%lﬁ&ma@ ﬁxlé%’%ﬁrbnoﬁlg-h@ adyin@w sterayasied wowairdn vAsesi de) ,

t her eby reduci ng the inward o ' _
rotafion starts, and the lubricating fluid 5 flows into the part,

which was in the contact state, concurrently with the floatation
10 effect. As a result, the lubricating fluid 5 in the bearing gaps
whose quantity corresponds to a quantity of the same which
flowed into the contact part moves toward the inner side which is
the lower side in the drawing, and the gas-liquid interface 6 in
the capillary seal portion RS also moves so as to lower to the
15 inner side. At this moment, when the gas-liquid interface 6 of
the lubricating fluid 5 which has moved to the inner side moves
down too much as show in Fig. 5 for example, the gas-liquid
interface 6 of the lubricating fluid 5 is positioned in the radial
dynamic pressure generating grooves 13a with an asymmetric
20 shape which generate the unbalanced dynamic pressure on the
opened side (seal portion RS side), thereby reducing the inward
pressure application force generated in the radial dynamic
pressure generating grooves 13a. Thus, in this embodiment, a
quantity of the lubricating fluid 5 to be filled is set to a quantity

25 which can supplement a quantity of downward movement of the
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pressure application force generated in the radial dynam c pressure
generating grooves 13a. Thus, in this enbodinent, a quantity of the

| ubricating fluid 5 to be filled is set to a quantity 25 which can

suppl ement a quantity of downward novenent of the 21 gas-liquid interface 6
while taking into consideration a quantity of downward novenent of the
gas-liquid interface 6 of the lubricating fluid 5 at the tinme of
floatation in the thrust direction so that the inward pressure application

force in th Lak i qur s at : : [ .
abadiald 3 A¥reni & PLAasIErGENE At NG i ¥§§m}ﬁg 'g%aq‘ f‘%‘ry

reduced, and the” gas-liquid interface 6 1S positione api

| ( . ! ! . ; NP
seal portiops ﬂ&g?&eg{%‘)ggnfgnﬂ Wrﬁiémﬁggﬁﬁalg?% E)H?el%%e 'é]u%)fd the

interface 6, thereby st mal nt ai ni ng t ressure application
force provyjdi - [ | ey L L ref e t et a.
quantity of hgﬂ%{v}%\%g;%&%n%b%%enp%gge{l#gé 8§5f1+%1&]%tﬁ88i Tt g&?%@&"fﬁo&l eﬁglon
| ubricati ngsfl ﬁhdtSt so.as not to reach the.upper ir}clj ned groove ]agaf. of
the radial SAyhdfic BFes‘M%l%eRE?%WB% BPENEE 198, TRCE hbnuﬁﬁgr rgidaalin
the drawing. 15 A further concrete enbodi nent of.the gas-liquid interface
6 of tHe I HERAZMS RECFFHFE &8 MGHIPRCEEYHA d 35 b5 B0td 64 gandptho at s
according to the present invention is, stopged from rotating and when it is
rotated (fl 8af: 1ﬂBh§ Rterfage f diceosiiengd ap thengapilerfaseabportipne is
a vertical cross-sectional explanatory 20 view showing the halt state of
the dynami cRpy serasne dewe iodfginwppdrapiememt of Hher ganptlinuid ioterfacestme is
a vertical
thereby stably maintaining the inward pressure application force
providing effect.
10 Incidentally, it is preferable to set a quantity of downward
movement of the gas-liquid interface 6 of the lubricating fluid 5
so as not to reach the upper inclined groove 13al of the radial
dynamic pressure generation grooves 13a on the upper side in the
drawing.
15 A further concrete embodiment of the gas-liquid interface 6
of the lubricating fluid 5 when the dynamic pressure bearing
apparatus according to the present invention is stopped from
rotating and when it is rotated (floatation) with reference to Fig.
6. The left half of Fig. 6 is a vertical cross-sectional explanatory
20 view showing the halt state of the dynamic pressure bearing
apparatus, and the right half of the same is a vertical
cross-sectional explanatory view showing the rotation state of the
dynamic pressure bearing apparatus. It is to be noted that a

floatation quantity, a bearing gap and others are exaggerated in

25 Fig. 6 for the sake of convenience for explanation and they are not
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cross-sectional explanatory view showing the rotation state of the dynamc
pressure bearing apparatus. It is to be noted that a floatation quantity,
a bearing gap and others are exaggerated in 25 Fig. 6 for the sake of
conveni ence for explanation and they are not 22 necessarily the sane as the
actual states. When the rotatable shaft 21 and the thrust plate 23 are

st opped, as shown in the left half of Fig. 6, since the dynamc pressure
is not generated at a pair of the thrust dynam c pressure 5 bearing

portions SB&&%gtsﬁgg}fgﬁg%qgei%QHg G?L%tluadll iJiegtion, the thrust plate 23

is in conta the counter ate and the rotatable shaft 21 and
the thrust plate i r hieGhli hi nt,
the gas-liquid i nﬁ?ggcgﬁéfwﬁaggaqlgbéﬁggﬁ ?r}g%?{%fyé{%%?{lggggsﬁ?%ne g{;@g
part 6a in the capillary seal . 1 rtl qn RS, en, .when the rotatabl.e
shaft 21 anc‘f’tf’ﬂgeﬁhrﬁgt ?‘QPeIESH“gﬂg&JE %%&a?fgﬂa,g'ag’sﬁ%g\% ﬁﬁet(i%n?frblﬁt
half of Fig. 6, the dynamic pressure is gengrat at the thrust dynamc
pressure beeI‘rxier'?éurﬁo‘rstP8ﬂ1§e§§éa§ﬁa adpp P oOfteﬁée Egt‘"éﬂtsé @%W&Ftplf’f%é‘ﬁﬁ t he
thrust 15 plate 23 float in_ the thr direction. floatation quantity f
at  thi s noRARTING PR HERSeBastB tgﬁgi %Ylla;ﬁ‘%%‘géf‘a € dxf &W%‘fta‘f’iﬂ@r?lheof
the dynam c pressure bearing apparatus, and the floatation quantity f is
set to appr dbrvdgiteplate B3 és 10 gPphachwuitds thpj countemmlatpr b8sa@med kd&r i ng
apparatus. Wen the floatation 20 quantity f is not nore than 5 m the
rotation resiodphable bikaftedl lagrdgdheakd rasieptatanrds cio reet flaptdn $he

i ncreased. Wen the _ ' L
thrust direction. At this moment, the gas-liquid interface of the

lubricating fluid 5 is positioned at a part 6a in the capillary seal
10 portion RS.

Then, when the rotatable shaft 21 and the thrust plate 23
start rotating, as shown in the right half of Fig. 6, the dynamic
pressure is generated at the thrust dynamic pressure bearing
portions SBa and SBb, and the rotatable shaft 21 and the thrust

15 plate 23 float in the thrust direction. A floatation quantity f at
this moment is maintained substantially constant during rotation
of the dynamic pressure bearing apparatus, and the floatation
quantity f is set to approximately 5 pm to 15 pm in case of this
dynamic pressure bearing apparatus. When the floatation

20 quantity fis not more than 5 um, the rotation resistance becomes
large, and a necessary current value is increased. When the
floatation quantity f is not less than 15 pm, the vertical shock
may occur in the thrust plate 23 and the rotatable shaft 21 in the
thrust direction, and the oscillation accuracy of a storage medium

25 disk mounted on the rotatable hub may be deteriorated.
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floatation quantity f is not less than 15 m the vertical shock nmay occur
in the thrust plate 23 and the rotatable shaft 21 in the thrust direction,
and the oscillation accuracy of a storage nmedium 25 di sk nounted on the
rotatable hub may be deteriorated. 23 Wen the rotatable shaft 21 and the
thrust plate 23 float, the lubricating fluid 5 on the upper side in the
drawi ng noves to the lower side in the drawing, and the gas-Iliquid
interface noves down to a position 6b froma position 6a. However, a

quantity of 5 thewiyhy izgat wgaﬁalmied%gapﬁz%esgtdotﬁe ; ag }gm&tag“hio%,the

inward pressure application force e unbal ance ynam c

pressure gem‘%]qhibr}gcﬁiqalgﬁ}igag i {%hgieﬁlie%,die;{fsc%%cﬁw%iﬁf m%%na(gﬁi ng

novenent of the gas- ntertace. "Gid T eteRt 'on €

Cppac e T tlle P& ABldd PR RERL AR, Yh I AT R0 JHEFa TROVEL L 02

the gas-liquid Interface 1's positioned the®capilrary s

if the gas-Liguid interface ves down 1o the maxinum | evel, nanely, .that
it does not d?gl cﬁoaa pBS%‘ilPinoﬁB"ff%Tm ianp%F]d:.logﬁ%mdﬁoaﬁé’ﬁFi f"yq‘d?nttﬁéy()f
lubricating flyid 5 ta be filled is also set. Additionally, if the
quant 1 0§ of TepdubaTeaine Sitifgb AP et B o ab@ i fy s thondue s phednitrd o
reach the position "I1" in.Fig, 6 at. the tine of floatation_of the thrust
plate 23, tRECSTYIR qePRUSRtION &onn by EhpasinBalaneed madiadi dyaamseal
portion RS is set in such a manner that the position 6a of the gas-liquid
interface aPTeHEUY nEeRErHAME EIOSVASt CRBaPR Theinfiiacd inrespectpwsi of on of

the capillary seal portion RS, nanely, a position "12" in_ Fig. 6.
downward movement of the gas-liquid interface. That is, a fluid

retention enabling capacity L in the capillary seal portion RS is

10 set in such a manner that the gas-liquid interface is positioned in

the capillary seal portion even if the gas-liquid interface moves

down to the maximum level, namely, that it does not reach a

position “11” in Fig. 6, and a quantity of the lubricating fluid 5 to

be filled is also set. Additionally, if the quantity of the

15 lubricating fluid 5 to be filled is set so as not to reach the position

“11” in Fig. 6 at the time of floatation of the thrust plate 23, the

fluid retention enabling capacity L in the capillary seal portion

RS is set in such a manner that the position 6a of the gas-liquid

interface at the time of halt does not reach the upper limit

20  position of the capillary seal portion RS, namely, a position “12” in
Fig. 6.

As shown in the right half of Fig. 6, although the quantity

of the lubricating»fluid 5 in the capillary seal portion RS is

reduced by B due to floatation of the thrust plate 23, the quantity

25 of the lubricating fluid 5 on the thrust plate 23 side is increased
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As shown in the right half of Fig. 6, although the quantity of the
lubricating fluid 5 in the capillary seal portion RS is reduced by B due
to floatation of the thrust plate 23, the quantity 25 of the |ubricating
fluid 5 on the thrust plate 23 side is increased 24 by B2 which is the sane
quantity as Bl reduced in the seal portion RS. Assuming that r is a radius
of the rotatable shaft 21 and f is a floatation quantity of the thrust
plate 23, the quantities of BL and B2 can be represented by the foll ow ng

[ y 3. of oy ). ! ncident,al | t he || ower.
537 o BT R b By BB Yy
icati IOy o .11t er. surface ponrtion of .the thru te
nas. moved {d'¢ he et PP s £E0aRER I Rt an ey bR Bl Taditieat i ng
fluid 5in the 1 api |l lary seal rtipn RS does t have to be taken into
coﬁlsi derlatni c?h?lqarc:tagll‘g’lérq‘t‘ﬁxﬁhﬁynf’gﬁﬁlep?:ﬁﬂ‘ﬂéﬂagP Egetgﬁv\&l“anﬁﬂ@%u@fe& i
l'icati f by the radial d m c. pressure generating ooves, the

Fluid ret entdth EngbR G "eREREPRIEL A3k tagt{ollp wing §xprs seinn dily: t he

foll owi ng conditiqgn xpregsi n(2: L>7rr2 xf ... (2) Mre
concretety, si nce%lﬁbzflroﬁt‘:aﬁ gn quantity f of the15dynam'g pr ejs.zug o
bearing apparatus_is set tqQ approximately 5 m to m as descri bed above
and thg rggi us of Ipﬁéd‘?’éﬁ%l]tlabltgesmel‘Ziolllfgcseporboalppfd)hmmhehyt]p]mmeto 2

mm the follow ng expression can be obtained based on the expression (2):
23 can be interpreted as that the lubricating fluid 5 in the upper

surface portion of the thrust plate 23 has moved to the lower side,
and movement of a quantity of the lubricating fluid 5 in the

10  capillary seal portion RS does not have to be taken into
consideration.

In order to maintain provision of the inward pressure
application force by the radial dynamic pressure generating
grooves, the fluid retention enabling capacity L is set so as to

15 satisfy the following conditional expression (2):

L>nr2xf .. (2)

More concretely, since the floatation quantity f of the
dynamic pressure bearing apparatus is set to approximately 5 pm
to 15 um as described above and the radius of the rotatable shaft

20 1s set to approximately 1 mm to 2 mm, the following expression
can be obtained based on the expression (2):

L > 57/1000ml to 607/1000ml
By setting the capacity in the capillary seal portion RS to this
value or above, provision of the inward pressure application force

25 relative to the lubricating oil by the unbalanced radial dynamic
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L > 57c/1000m to 60r/1000m By setting the capacity in the capillary seal
portion RS to this value or above, provision of the inward pressure
application force 25 relative to the lubricating oil by the unbal anced
radi al dynam c 25 pressure generating grooves can be naintai ned
irrespective of downward novenent of the gas-liquid interface. On the

ot her hand, a magnetic suction nenber 17 is attached to the fixed frane 11
in close proximty to the lower 5 surface side of the annular drive nagnet

22c in Fig. plesdhis g@@@ﬁ&éﬁﬂ%bgesrr@gﬁ%ellmmﬁte%l %r@saﬁr%étfigbabf"‘hi ch

reduces an eddy current, e.g., silicon steel or pernall oy,

cont | gur ed 4bg96RAALG L% SH BN, £L0G,G0N TAIRMAIO L0 the thrus:

fl oatation force generate o0 the ust bearin i'ons SBa and 10 SBb by
the inward pressu i i rnce_ proyision eff Qbt ai,ned t he
radi al dynam c pr{e)glsﬁtrlfﬂé(J g(gﬂ{eérlg%%gdgr%oﬁég%gw h%l\ll‘?tﬁéna Igéglptée]i o%eh%r ate
t he unbal anc nam c .pressure.. That js,. when the pressure is applied to
the | ubri ca??ﬁagcq}l‘?(fuﬁod tglei ﬁl’feﬁg f5aRy¢ njgfglé’p C?%%\%r%rqoﬂénbtiyo&d%l%? d@’%ﬁrt he

| ower side 15,in the draw,ng by using,the unbal anc dynagi ¢ pressure

| vol vi g t AR Fatarl Agr GLotHE FPHIRACIEN o hEENahs Soheth bhi&nd. ¢ ARSI
dynam c pressure tgenerat,i ng grogves 13a, as shpown in Fi 6, .a quantity of
thrust floalAFReticrS Y HidonoMSMPRY Ust capabthscol gr madgreabadichgredueesn” SBb
is larger than a_quantity of 20 f|loatation of the upper thrust dynamc
pressure be@Ri HGAPSULIEAT, $8- byl oguake st 9T dmrmeablowdiamgl £ conéigwied d

pressure . .
to generate the suction force corresponding to the thrust

floatation force generated to the thrust bearing portions SBa and

10 SBb by the inward . pressure application force provision effect

obtained by the radial dynamic pressure generating grooves 13a
having a shape to generate the unbalanced dynamic pressure.

That is, when the pressure is applied to the lubricating

fluid 5 in the bearing gap toward the closed side on the lower side

15 in the drawing by using the unbalanced dynamic pressure

involving the inward pressure application force obtained by the

radial dynamic pressure generating grooves 13a, as shown in Fig.

6, a quantity of thrust floatation in the lower thrust dynamic

pressure bearing portion SBb is larger than a quantity of

20 floatation of the upper thrust dynamic pressure bearing portion

SBa by a quantity corresponding to the inward pressure

application. As a result, the bearing gaps in the thrust dynamic

pressure bearing portions SBa and SBb become uneven, and the

bearing loss torque might be increased. Thus, in this

25 embodiment, the magnetic suction member 17 which generates
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application. As a result, the bearing gaps in the thrust dynam c pressure
bearing portions SBa and SBb becone uneven, and the bearing |oss torque

m ght be increased. Thus, in this 25 enbodi ment, the nagnetic suction
menber 17 which generates 26 the suction force corresponding to the

unbal anced dynam c pressure involving the inward pressure application
force of the radial dynam c pressure generating grooves 13a is provided,
and the bearing gaps in the thrust dynam c pressure bearing portions 5 SBa

Bnd oo ore hy NRLAGA | ukle BteDShANEne! 19" e REBUIAGREL RLRAENA 19

t he bearing Toss torque from bein I ncrease

on the assu i th e_opened sidg of the beari ap is used.wth the
opened si de%ﬁ%fﬁrelgﬁyfz‘f;ﬂg&&ﬁgnlq‘gﬁg Bfef%%r%%ﬂgégbcﬁ&tf%&ﬁen%% £ 17
is set to beﬁ%erge t han a total meight ?f the rotor gnil 20 as, a rotgﬁable
member. By grSVRdiDOPATEA B HisdHS BRRSGRH M &Romses 198 ksnRrovrdedt ag
preventing the Jubrijicating fl u'hlcé Ehf rom.| eaki ng outside_  can be stably

obt ai ned, arfd*CuRRBELLE HAP Y dBentLgtst ASDASRYT PTESERTE bARIAR 8aP P BHINEL e
menber in t axi al dhéggtion is excellently ayoided. As described above,
accordi ny t o bhe Ma pr%%%uﬁ%a”bfé’dﬁe%g Hypdher ugver tyfiadeentibeirabat |
the pressure is constantly applied to the |ubricating fluid 5 in the
bearing gap a¥sratentlye poévensdE sthe dieatiamelosngtonpuby fyoovi diedngof
the inward pressure_ application force generated in the radial dynamc
pressure increased.

Further, in this embodiment, on the assumption that the

opened side of the bearing gap is used with the opened side down,

10  the suction force of the magnetic suction member 17 is set to be
larger than a total weight of the rotor unit 20 as a rotatable
member. By providing such a magnetic suction member 17, the
effect of preventing the lubricating fluid 5 from leaking outside
can be stably obtained, and unnecessary movement of the rotor

15 unit 20 as a rotatable member in the axial direction is excellently
avoided.

As described above, according to the dynamic pressure
bearing apparatus of this embodiment, the pressure is constantly
applied to the lubricating fluid 5 in the bearing gap toward the

20 closed side of the bearing gap by provision of the inward pressure
application force generated in the radial dynamic pressure
generating grooves 13a, and the gas-liquid interface of the
lubricating fluid 5 in the bearing gap is thereby held so as to be
pushed toward the inner side. Therefore, the lubricating fluid 5

25 can be excellently prevented from leaking from the capillary seal
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generating grooves 13a, and the gas-liquid interface of the |lubricating
fluid 5 in the bearing gap is thereby held so as to be pushed toward the
inner side. Therefore, the lubricating fluid 5 25 can be excellently
prevented from|eaking fromthe capillary seal 27 portion RS provided on
the opened side of the bearing gap. Furthernore, in the above-described
enbodi ment, since a quantity of the lubricating fluid 5 to be filled is set
to a quantity wth which the inward pressure application force of the

diat 5 d ! i V. 1 I s.hot .reduced, the
(ra?f :act of p g\%@r?ﬁll E\){;@?ﬁgg %%‘?:1’?%??1%3‘99 u‘TQ(g S'ga]er%f?ﬁdilégﬁaﬁdnguggpde can be
bl bt ai ned. i in thig enbodi nent, .since the magneti¢ suction
rsr;[eﬁbe)r/ 27 %?gh ggﬁé?ggg{?({lﬁé lglug?‘feoaJBPch e%%lrli’ggpSth?%‘b”P hé1§® 4 nwar d
appl.icatjon.fqrc ener,at ed,, i n,t radi.al. dynam c pressure,
greﬁng{ iengIo P&&&é@y fgeﬁ\es?‘ﬁﬁﬁmaotéﬁ? @Hédbée]if’il?ﬁ; fi ‘ég 18n5¢thEO t%ﬂéﬂ@tﬂt}g%am c
bear.i artions SBa and SBb can be nmmintained in the uniform
Rt ate, 1 hor BUYP oY Rb Py S pBAGPRESHATf P BHEA Y ¥h {ihe cBeaf ity ragdal
torque. 15 At this nmonent, in case of the dynam c pressure bearing _
appar at 8s WAVERMIC (eftel e Ranfrading sappuesi d3aadsshevinredured, thein
particular, it is preferable that the capillary seal portion RS is formed
in such a nﬂ#f?é.t iﬁatreaﬁnéhrggetb(oarlugbélqatmrgefha.dgénfﬂoan ledilrieng oantpider med
by the rotatable shaft 21 as a shaft nmenber 20 constituting this apparatus
and the opp@%édNS§ﬁ&hbe0@ﬂanhed-bearing sl eeve 13 as a bearing nenber is

| arge on the boundary _ _ _ . . .
Moreover, in this embodiment, since the magnetic suction

member 17 which generates the suction force corresponding to the

10 inward pressure application force generated in the radial
dynamic pressure generating grooves 13a is provided, the bearing
gap in the thrust dynamic pressure bearing portions SBa and SBb
can be maintained in the uniform state, thereby excellently
avoiding an increase in the bearing loss torque.

15 At this moment, in case of the dynamic pressure bearing
apparatus which is thinned in the axial direction as shown in Fig.
7 in particular, it is preferable that the capillary seal portion RS
is formed in such a manner that an angle (angle in the tangential
direction) formed by the rotatable shaft 21 as a shaft member

20 constituting this apparatus and the opposed surface of the
bearing sleeve 13 as a bearing member is large on the boundary
with the bearing gap as shown in Fig. 8 or 9 and continuously
small as distanced from the boundary (see Fig. 8) or
discontinuously small (see Fig. 9).

25 As described above, when an angle formed by the rotatable
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with the bearing gap as shown in Fig. 8 or 9 and continuously small as

di stanced fromthe boundary (see Fig. 8) or discontinuously small (see

Fig. 9). 25 As described above, when an angle forned by the rotatable 28
shaft 21 forned by partitioning the capillary seal portion RS from the
bearing gap and the opposed surface of the bearing sleeve 13 is fornmed so
as to be large on the boundary with the bearing gap and continuously or

di scontinuously small toward the outside of 5 the bearing as distanced from

t he boundar )é}%ifﬁ;@ff&%epaﬂ?ﬁ)al iﬁroﬁitg%tﬁg%lapfiﬂ%%y Qg%spgﬁfog}i‘%&iiéﬁ'?lyand

affected, the capacity o e capi seal “portion
the | ong durati | j.fe of beari ng appar at i s.achi.eved, Al's a
quantity of t%r?ogg%ﬁ gcéfaq ﬁéldptgglgt?%%o%?(gtsﬁpﬁaﬁg- Lfﬁliﬁ?&)qarﬁlé‘tgf atee v 313 t he
10 lubricati.ng. fluid 5 is suppressed in.,a small,range, . .apd this.is
par toul arl yodiratt £.8 aRei PRAEEE pR Wik PR dih bt the Deaimtesans
with this enbodi nent. F%g 10 shows anot her enbggjnent. n_this enbodi pent,
the thrust RBE SOLIRPGOFSYY G 18R AR WHypemah Favpard ddeaputssdenafani c
pressure_por ioQEBBK and the thrus ynam c pressure portions Sha' and SBb’'
are constit €d PAthBEn athE1sHAReRd pirgme tha boupdagyamitdinl sbeerangeand
the counter pJates 16a' an 16b'. It is to be noted that same reference
nuneral s deroheredie: peabaunchirn is aiplapdvsrepbs affectash tppzapamtysodin in
Fig. 1 and 20 differently configured menbers are designated by the sanme
ref erence ndher afBiMary seal poptidedRdt is Hacepdsedhamd shet mg duration
of life of the bearing apparatus is achieved. Also, a quantity of
movement of the position of the gas-liquid interface 6 of the
10 lubricating fluid 5 is suppressed in a small range, and this is
particularly effective when the entire bearing apparatus is
thinned as with this embodiment.
Fig. 10 shows another embodiment. In this embodiment,
the thrust plate is formed into a sleeve shape, and the radial-
15 dynamic pressure portion RB’ and the thrust dynamic pressure
portions Sha’ and SBb’ are constituted between the thrust plate
23’, the bearing sleeve 13’ and the counter plates 16a’ an 16b’. It
1s to be noted that same reference numerals denote constituent
parts equal to those in the apparatus shown in Fig. 1 and
20 differently configured members are designated by the same
reference numerals with “ ’ ” added at the end. That is, the
thrust plate 23’ in this embodiment shown in Fig. 10 is formed
into a sleeve shape having a length opposed to the substantially

entire area of the bearing surface (entire area excluding a part

25  corresponding to the thrust floatation) of the bearing sleeve 13,
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thrust plate 23" in this enbodi nent shown in Fig. 10 is forned into a

sl eeve shape having a | ength opposed to the substantially entire area of
the bearing surface (entire area excluding a part 25 corresponding to the
thrust floatation) of the bearing sleeve 13", 29 and a pair of the radial
dynam c pressure bearing portions RB and RB distanced apart in the axial
direction and the fluid tank portion S are provided on its outer

peri pheral surface. Furthernore, the thrust dynam c pressure portions SBa

and SBb" S 804 LOpHEH dietueck, dalina¢ad ot &&gggugrébwggggy&ﬂ%éhgeﬁ%’13'

and the upper and wer counter plates he"end
surfaces re chinsel d 1 G..P. su/: ratin rpoves . are f.ornmed
on a surf acéﬁgf Ra#ny&%ﬁ%-ﬁg?dt %gg%(ﬁﬁs{ﬁ%laa 1§1%§.@%cg1rox} %éu%égﬁ ﬁb‘lglteaé}}é 13
or the countertplat 16a' and %?b' in 10 each ﬂéganic.ﬁ essyre portion
radi al dynaRPEY 9 essur &15or PEBXIARE g HRe RFCSt PR e5agré§ Age.
portions Sﬁg' zﬂd.SBb'. hi s. embodi ment . |i kew se includes flujd pressure
appl yi ng nmE&H: \‘Rﬁf‘b??egit}@st]i‘ﬁ‘és? FIAdRLT RGCFPHTE RPORIARL P BRI r e
application force which is directed fromthe opened side to the 15 cl osed
si de of 5 heab%aﬁarﬁ@e%a'%?t%?nehahlw%f,lda%ursﬂ?&m Ph thhegbepringggleatiec 13
pressure grooves which generate a dynam c pressure ,having an i nward vector
conponent napdobhprenpeednd lavsar eounper o katesubper asduhbbr oppasedita’ and
the rotatable shaft 21 are opposed to each other at a position, where the
function of thaendsuriacepsmrrispe cRydly. not he ubsranticap ressteegsaleyatiigct ed,
directly below the seal portion RS, or as shown in Fig. 12, thrust dynamc

grooves are formed on a surface of any one of the thrust plate 23’

or the bearing sleeve 13’ or the counter plates 16a’ and 16b’ in

10 each dynamic pressure portion radial dynamic pressure portion

RB’ and the thrust dynamic pressure portions Sba’ and SBb’.

This embodiment likewise includes fluid pressure applying
means which gives the lubricating fluid 5 the inward pressure
application force which is directed from the opened side to the

15 closed side of the bearing gap. For example, as shown in Fig. 11,
dynamic pressure grooves which generate a dynamic pressure
having an inward vector component may be provided at a part
where the upper counter plate 16a’ and the rotatable shaft 21 are
opposed to each other at a position, where the function of the seal

20 portion RS is not substantially adversely affected, directly below
the seal portion RS, or as shown in Fig. 12, thrust dynamic
pressure generating grooves formed on at least one of the opposed
surfaces of the upper counter plate 16a’ and the bearing sleeve 13’

may have a shape which generates an unbalanced dynamic

25  pressure. Moreover, as shown in Fig. 13, the dynamic pressure
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pressure generating grooves forned on at |east one of the opposed surfaces
of the upper counter plate 16a' and the bearing sleeve 13 my have a
shape whi ch generates an unbal anced dynam c 25 pressure. Moreover, as shown
in Fig. 13, the dynam c pressure 30 generating grooves of the radi al
dynam c pressure bearing portion RB provided on the outer peripheral
surface of the thrust plate 23" close to the opened side (upper side in
the drawi ng) may have a shape which generates an unbal anced dynam c

pressure. 5 elhé&%iihigorg)i(ﬁ&s 14¢ shpys rgtditiéi ) ?l&?%a{}ﬁﬁc errgggisg?gt tq?énrgatgr: ?lg

enbodi ment, the thrust plate 1s arrange er si
sl eeve (ope i i k r..si.de 1.n,Fig., 14 lt.is tq be noted
that. in O OTR ne RER deh d KRBT AT Be LD, S0 74 B Podrate
equal to th i ; r s..sho i O Fig. l,and differentl

confi gur ed %ﬁ%ﬁé%é gcﬂggggchl gltrllgtoé)c?%e\)ﬁ]tgh@e J(élgr?@%r%]fdé}r %Eg‘en@lﬁ%?"’épg\mﬁﬂ .

.. .. added,at the_ end thgr of . That is, tht(ga lthrus plate 23" in this
enmbodi ment i}}ar‘fjes?r%ﬁﬁﬁei‘ﬂ #?‘e%.gefi%ai €513y PR 3dlance d dyaramig @ ressure. axi al
direction of the otat%bLe s?aft 21, and the | ower_ thrust gynanic pressure
beari ng bortion 1gnSBﬂ 1101, oF b d Lidh shray pé4tilngngahe bee mbord inen t hr lint

plate 23" and the bearing sleeve 13. Additionally, the upper thrust

dynam c pr es”fg‘d? @%Eaﬁi‘%’%@r@%ﬁh@bﬁt‘ rilate o¢ mraaingeacheo Bbar onger gage et ween
t he upper cog‘nt er plate 16" zttached .on the opened end side (upper end
side in the t8eheaENGHEleewe fepenad sleevbials isAheang peresider usFigl at4e. 23" .

In this enbodinent, it is |ikew se preferable to provide
t is to be noted that, in Fig. 14, the same reference numerals

denote constituent parts equal to those in the apparatus shown in
10 Fig. 1 and differently configured members are designated by the
same reference numerals with “ 7 “ added at the end thereof.
That is, the thrust plate 23” in this embodiment illustrated in Fig.
14 is fixed to the upper side in the axial direction of the rotatable
shaft 21, and the lower thrust dynamic pressure bearing portion
15 SBb” is formed in the bearing gap between the thrust plate 23”
and the bearing sleeve 13. Additionally, the upper thrust
dynamic pressure bearing portion Sba” is formed in the bearing
gap between the upper counter plate 16” attached on the opened
end side (upper end side in the drawing) of the bearing sleeve 13

20  and the thrust plate 23”.
In this embodiment, it is likewise preferable to provide
fluid pressure applying means which gives the lubricating fluid 5
the inward pressure application force at a position close to the
seal portion RS. For example, it is good enough that the thrust

25 dynamic pressure generating grooves SG” having a shape which
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fluid pressure applying means which gives the lubricating fluid 5 the

i nward pressure application force at a position close to the seal portion
RS. For exanple, it is good enough that the thrust 25 dynam c pressure
generating grooves SG' having a shape which 31 generates the unbal anced
dynam c pressure that the dynamc pressure having an inward (directed from
the opened side toward the closed side of the bearing gap) vector

conponent and the dynam c pressure having an outward (directed fromthe

[ Lde { b g vect or, conponent
oo sl A e gehay ot ey 8" e i iﬁéé%ﬁlﬁri%a@?aatﬂ&%sn_edyraz fi
I i onponent rpasses Lch. s sho in
o 15 for Pevansl s, Mot Eh 8 BOURIBERL TR %gﬁo%p%‘?eiit%dﬁpfr%ﬁg
' [ t] Sba"' and 10 SBh", or nore preferably on
the thr ust - Spaad B B8a BE URY TheRFins Tany iptos; BRioment iR hetbat or
i i i d s,to. be close to e seal portion RS. It is to
be- ot ed t hdy HBLT dHE5oG BASUaRnan: & s thd Lipy ek o rtiiciornd
i .th i nvention but, the 15 present invention is no
festr idi:?’gdt gh‘ia? Ip rf’:{fzﬁ%squgme (%lr&aiifaiftfaﬁ%r%a@angb@anbmepéﬂr @Qmmn?nm
d ting fromthe scope of the invention. For exanple, the presen
[ ﬁ\eg:lti og carepmultanesysly, gemesgted to dMaWbrmssarﬂmdaﬁl agdaplpar at us
or the |ike used in a rotor other than the above-descri bed HDD notor, 20
e.g., a not gV“@é’ébP pseponse davip® Yhennwardveckor charponthhaugipasses,

description has_been mainly ﬁi ven as to the case where the seal
which is shown in Fig. 15 for example, is provided on at least one

side of the thrust dynamic pressure bearing portions Sha” and
10  SBDb”, or more preferably on the thrust dynamic pressure bearing
portion Sha” side close to the outer side which is arranged so as to

be close to the seal portion RS.
It is to be noted that the foregoing embodiments are the
preferred embodiments according to the present invention but the
15 present invention 1is not restricted thereto and various
modifications can be carried out without departing from the scope
of the invention. For example, the present invention can be
similarly applied to a dynamic pressure bearing apparatus or the
like used in a rotor other than the above-described HDD motor,
20 e.g., a motor used to rotate a polygon mirror. Further, although
description has been mainly given as to the case where the seal
portion RS is provided by forming the tapered surface on the
bearing sleeve 13, 13’ or the radial dynamic pressure generating
grooves 13a and 13b are formed in this embodiment, the present

25 invention is not restricted thereto, and a surface which forms the
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portion RS is provided by formng the tapered surface on the bearing

sl eeve 13, 13" or the radial dynam c pressure generating grooves 13a and
13b are forned in this enbodi nent, the present 25 invention is not
restricted thereto, and a surface which forns the 32 seal portion RS and is
tapered or the radial dynam c pressure generating grooves may be provided
on the shaft nmenber 21. 33 WHAT IS CLAIMED I'S: 1. A dynam c pressure
beari ng apparatus conprising: a shaft nenber; a thrust plate having a

| arger dia h beipg..| griat e th the shaft
menber; a gg%??nghgﬂﬁ§ﬂ§%§ g&&#oun I'ng Eﬁﬂqu EhP ré& eﬂgghgnp%ep¥?ﬁﬁﬂﬁe

pl at e fron1 d i.r fespec Y and a
radi al dyna%lg':@l;(}irggl ?f‘?‘%‘é%ér)?‘h%?g"oe? gﬁhgén%% ?ﬁrus ylﬁgr??% %ﬁs/sure
bearing portion generating a dynam c pressure to a Iubrlcatlng fluid
filled in a bearing gap between the shaft nmenber and the 10 thrust plate,
and the bearing nenber, the radial dynam c pressure bearing portion and
the thrust dynam c pressure bearing portion being forned so as to be
separated fromeach other, wherein one end side of the bearing gap in the
axial direction is closed while the other end side is opened, a seal 15
portion which maintains a gas-liquid interface as a boundary between the
| ubricating fluid and an outside atnosphere of the bearing gap in a fixed
range is arranged on the opened side at the other end of the bearing gap,
the lubricating fluid is continuously
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filled in the entire bearing gap fromthe seal portion, the 20 apparatus

i ncludes fluid pressure applying neans for giving the Ilubricating fluid an
i nward pressure application force directed fromthe opened side toward the
cl osed side of the bearing gap, a quantity of the lubricating fluid to be
filled is set to a quantity that the lubricating fluid fills the fluid
pressure applying neans 25 even if the gas-liquid interface noves to the
bearing gap side, 34 which is generated when the shaft nmenber and the

thrust plateyeratd &l XiMB® 1§ the thrust direction. 2. The dynanmc

pressure bearing apparatus according to claim1, wherein the fluid

G coves of e BuCSr i HEGIAbS Setigt, pRrstatidgcRERRTsin B S ne
ahi ch gener AP EESEH it Ahic BARES R B 6 Po Lt & A oay HaRPo LBt edttite.
out v d vecTBF PGP GPE SF ARG TSD TEncHi BaTAHDERS 2 QyRaANE

o1 cosur & bod P UBHF Ep B8 GABECHN AGALD TaF i HATL A CARE? T asicb 140 o
pressure applying n&ans iis constituted by form ng dynam c pressure grooves

of the outer Fadiak dpciiee amyl gneasialed estion reepeictiy ey anybd wliad to
be close to the seal portion as dynam c pressure generating grooves having
a shape whiddma@remessuae bepningpodtiymamd aptessat dyrteania rhesanire
pressure having an inward vector conponent and a dynam c

bearing portion generating a dynamic pressure to a lubricating

fluid filled in a bearing gap between the shaft member and the
10 thrust plate, and the bearing member, the radial dynamic
pressure bearing portion and the thrust dynamic pressure
bearing portion being formed so as to be separated from each
other, wherein one end side of the bearing gap in the axial
direction is closed while the other end side is opened, a seal
15 portion which maintains a gas-liquid interface as a boundary
between the lubricating fluid and an outside atmosphere of the
bearing gap in a fixed range is arranged on the opened side at the
other end of the bearing gap, the lubricating fluid is continuously
filled in the entire bearing gap from the seal portion, the
20 apparatus includes fluid pressure applying means for giving the
lubricating fluid an inward pressure application force directed
from the opened side toward the closed side of the bearing gap, a
quantity of the lubricating fluid to be filled is set to a quantity
that the lubricating fluid fills the fluid pressure applying means

25 even if the gas-liquid interface moves to the bearing gap side,
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pressure having an outward vector conponent are sinultaneously 20 generated
and the dynam c pressure having the inward vector conponent surpasses. 4.
The dynam ¢ pressure bearing apparatus according to claim1l, wherein the
fluid pressure applying neans consists of dynam c pressure grooves which
generate a dynam c pressure having an 25 inward vector conponent and is
provided at a position 35 imedi ately bel ow the seal portion where a
function of the seal portion is not substantially adversely affected. 5.

The,dynam ¢ PhES s, BREE 0 PRAEYHE AGSRT AR FAT M oL e

seal portion consist a capiTlary sea al ly

i ncreasi ng e?ﬁ{ﬂ'jeq Iﬂggncjtinoh?% [}?15?5%?41?. F?’gﬁl-t oward the outside of the

beari ng, an e lubricating in such a manner that the

gas-liquid ipte g%cg of the lubricating fluidis lgositio ed in the
capillary séHl B‘ SHATRIC PRESTHVRG e@rg?‘gs@ﬂﬁ’%rﬁﬁ ?iaﬁﬁoéab‘é@af@u%ladﬁbdr’ di ng
to claim1l, 0O wherein assumng that L i§ a capacity which can maintain
the |ubricdl fRgeH uﬁbei Wlae eSS UBEr APPHYIRE| SneaRfditscorstifatefaby
menber and f,is a floatation quantity when the thrust plate relatively
floats, & fdPrBVNE IIGHINIEORES S BXf EX9i0r®si §fsthe sqntar radialrdxhansicy,
The dynam c pressure bearing apparatus according to claim6, wherein the
capaci ty L WHieSsuEanbearimapertian clogd tathegsdalupdrtiom shie espdyhanyicseal
portion is a capacity constituted between a mninumgap quantity and a
maxi mum gap Rpé@stireygenerating grooves having a shape which generates an

unbalanced dynamic pressure that a dynamic pressure having an

inward vector component and a dynamic pressure having an

10 outward vector component are simultaneously generated and the

| dynamic pressure having the inward vector component surpasses.

3. The dynamic pressure bearing appar.atus according to claim 1,

wherein the fluid pressure applying means is constituted by

forming dynamic pressure grooves of the outer thrust dynamic

15 pressure bearing portion arranged so as to be close to the seal

portion as dynamic pressure generating grooves having a shape

which generates an unbalanced dynamic pressure that a dynamic

pressure having an inward vector component and a dynamic

pressure having an outward vector component are simultaneously

20 generated and the dynamic pressure having the inward vector
component surpasses.

4. The dynamic pressure bearing apparatus according to claim 1,

wherein the fluid pressure applying means consists of dynamic

pressure grooves which generate a dynamic pressure having an

25 inward vector component and is provided at a position
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capillary seal portion obtained by gradually increasing toward 20 the
outside of the bearing a gap quantity between the shaft nenber and the
beari ng nmenber constituting the radial dynam c pressure bearing portion.
8. The dynam c pressure bearing apparatus according to claim5, wherein
the capillary seal portion is fornmed in such a manner 25 that an angle
formed by opposed surfaces of the shaft nenber and 36 the bearing nenber
constituting the capillary seal portionis large on the boundary with the

beari ng gap; Malll i.scong.i.nuousl y. smakl . di s ced from
t he boundar §&qg?8%é1§yﬁ§?n&§ %?eessg&rﬁeggleﬂalrggng%aélprﬁaﬁabﬁrslgég@opgi £62¢1 ai m
1, 5 wherej e appar.at us incl.udes netic cki means whi ch
gener at es abgﬁéanﬁgﬁ%¥b%“§%??%%62ﬁaPﬁg%FSQLYfﬁ@%ﬁ§t-on force generated in
the thrust ear'gg ﬁortion based o grovision of the inwﬁid pressure
appl i cati on®f ort@® QPM2FHE Wré’n}& REHIE PP ApparEnEs tacedt®i hg to
claim 10 9, mhetei@ the d nanicHPressure bearing apparatus is used for a
mot or havi nd BeTdCort BsoriGan RATEH D FORBIStSadief £A®lhladvatal pontiom with
a stator_ core, and ﬁ%nagne i c.suction nenber which _generates a_ suction
force cérreQEB%ﬁ“h% % & adwakly inrepsing artempinghpest ebihienhepsingon is
provided at a positign opposed to the 15 rotor magnet. 11. The dynamic
pressure be8RPnkpHppartdhrausussids af thetheariaign and thehkalericat g fhgikts c
suction nenmber is constituted so as to generate a suction force |arger
than a wei ghitlled snrenghalsl enanner that the gas-liquid interface of the
lubricating fluid is positioned in the capillary seal portion.
6. The dynamic pressure bearing apparatus according to claim 1,

10 wherein assuming that L is a capacity which can maintain the
lubricating fluid in the seal portion, r is a radius of the shaft
member and f is a floatation quantity when the thrust plate
relatively floats, a following conditional expression is satisfied:

L>nr2xf

15 7. The dynamic pressure bearing apparatus according to claim 6,
wherein the capacity L which can maintain the lubricating fluid
in the capillary seal portion is a capacity constituted between a
minimum gap quantity and a maximum gap quantity in the
capillary seal portion obtained by gradually increasing toward
20 the outside of the bearing a gap quantity between the shaft
member and the bearing member constituting the radial dynamic

pressure bearing portion.
8. The dynamic pressure bearing apparatus according to claim 5,

wherein the capillary seal portion is formed in such a manner

25 that an angle formed by opposed surfaces of the shaft member and
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menber. 20 12. The dynam c pressure bearing apparatus according to claim
10, wherein the magnetic suction nenber consists of silicon steel or
permal | oy. 37

the bearing member constituting the capillary seal portion is
large on the boundary with the bearing gap and continuously or
discontinuously small as distanced from the boundary.
9. The dynamic pressure bearing apparatus according to claim 1,
5 wherein the apparatus includes magnetic sucking means which
generates a suction force corresponding to a floatation force
generated in the thrust bearing portion based on provision of the
inward pressure application force.
10. The dynamic pressure bearing apparatus according to claim
10 9, wherein the dynamic pressure bearing apparatus is used for a
motor having a rotor portion with a rotor magnet and a stator
portion with a stator core, and a magnetic suction member which
generates a suction force corresponding to a floatation force of the
thrust bearing portion is provided at a position opposed to the
15 rotor magnet.
11. The dynamic pressure bearing apparatus according to claim
10, wherein the magnetic suction member is constituted so as to
generate a suction force larger than a weight of a rotatable
member.
20 12. The dynamic pressure bearing apparatus according to claim
10, wherein the magnetic suction member consists of silicon steel

or permalloy.
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