8 Decenber 2004 1 HYDRODYNAM C BEARI NG UNI T AND METHOD OF Nﬁaﬁ? PﬁG THE
UNI T TECHNI CAL FI ELD The present invention relates to a hydrodynam c
bearing unit used in a magnhetic disc drive or the |ike and a nethod of
manuf acturing the unit. BACKGROUND ART A conventional hydrodynam c bearing

unit includes a sealing nmenber separatelfron1a shaft. Lubricating oil is

I njected by dipping the bearing unit entirely into the lubricating oil in
a vacuum and then restoring the bearing unit to atnospheric pressure.
Alternatively, the lubricating oil is dropped into a bearing in assenbling

the bearing unit. The conventional hydrodynam c bearing unit and a net hod
of manuf act BB OIMNENAMIC\BEARBN GeWpITAT A METHOR? QEMANEEEAGCTRIRINGW of
an essential part of the conventional nam. ¢ bearing unit. The bearing
unit includes shaft 101 inplanted in ﬁa@@r{“not shown) and a cylindrical
sl eeve 103 rotatably nounted to shaft 101. Both ends of sleeve 103 have
respective inside dianeters |larger than that of a center part of sleeve
103. (Opposed faces of shaft 101 TRCIENEEAE FIE3 [sooperatively form a radi al
bearing. The bearing unit further includes a first seal nenber 102 and a
second seal nenbbe presengiispudsm wlates spe thydeod masric dredrimgpenit psetsinod t he

bearing unit. Faces af. first al nenbe 02 and sl eeve 103 facing each
other in a P8&RFHY Sﬁgpve&Figiﬁﬁﬁﬂn@?lgﬂéP&0%@%“5@@HBF§3¢W%P?“Torn1a t hr ust
bearing. And faces of second seal nenber 104 and sl eeve 103 facing each
other in the longitudinal direction of

BACKGROUND ART

A conventional hydrodynamic bearing unit includes a sealing member
separate from a shaft. Lubricating oil is injected by dipping the bearing unit
entirely into the lubricating oil in a vacuum and then restoring the bearing unit to
atmospheric pressure. Alternatively, the lubricating oil is dropped into a bearing in
assembling the bearing unit. The conventional hydrodynamic béaring unit and a
method of manufacturing the unit will be explained.

Fig. 12 is a sectional view of an essential part of the conventional dynamic
bearing unit. The bearing unit includes shaft 101 implanted in a base (not shown)
and a cylindrical sleeve 103 rotatably mounted to shaft 101. Both ends of sleeve
103 have respective inside diameters larger than that of a center part of sleeve 103.
Opposed faces of shaft 101 and sleeve 103 cooperatively form a radial bearing.
The bearing unit further includes a first seal member 102 and a second seal
member 104 disposed at respective lower and upper parts of the bearing unit.
Faces of first seal member 102 and sleeve 103 facing each other in a longitudinal
direction of shaft 101 cooperatively form a thrust bearing. And faces of second
seal member 104 and sleeve 103 facing each other in the longitudinal direction of
shaft 101



shaft 101 8 Decenber 2004 2 cooperatively form anot her thrustDelS’%Iﬁl?elrf?i%04
Faces of first seal. nenber 102 and sleeve 103 facing each other in a
radi al direction of shaft 101 cooperatively form V- shaped capillary seal
106 for sealing the lubricating oil. And faces of second seal nenber 104
and sl eeve 103 facing each other in the adi al direction of shaft 101
cooperatively form anot her V-shaped capillary seal 106 for sealing the
lubricating oil. First seal menber 102 is fixed to shaft 101 by press

fitting wi tdbopedtivelpdormSiiier Bt Befinge dFdyf fight fsewﬁiemﬂéiemz ghgeve

103 is introduced to shaft 101, and subsequently, second seal nenber 104
is fixedt osl@ﬂ“vaf }031fagingyeaph etleerfin ta tadgl direttionaof shgft b0 lp cospedativiehefdraahi-ng
oi | under

Vacuum | ancTeRen ABADE seHl 190r e séé‘lié%?#%ﬁ bilcpiing oilr Andafhacs ALseasyd peal
{

the boar Egmﬁiaibte* F94' PUESLETE 3 Fafnl' R G her, BRI GGt %Egb#é%%f

assenbl ed. &%@eﬁﬁ%&f@ﬁﬁ%bﬁ%ﬂ\fbﬁﬁpédﬂgapiﬂﬂgg’seeﬂ' 1ol g%'hﬁ giiRdIubiRa

menbers separate fromthe shaft, Ts subjeCt to asse errors in e many

assenbl y steps, Finstsseabnenhhedi i@ sofited &dul%tft a0l ﬁ@ls@&tllﬂlfg GFthl biig (not
| NVENTI ON I n accordance with an aspect of the present invention, there is

provi ded a sheydy cdyndesiiedgaavnting beight. cohess |Sbieﬁg 103 ig Hatredussdi tagshaft 101,
REGERLT 8 e eI IR
sai d shaft e?‘ﬁgté de%dkgthé bfebﬁﬁé uhftr ust
The bearing unit is dipped entirely into the lubricating oil under vacuum
and then restored to the atmospheric pressure, and thereby the lubricating oil is
injected by a difference in pressure. Alternatively, the beaﬁﬁg unit has the
lubricating oil dropped therein when being assembled.
The above-described bearing unit, since including the seal members separate
from the shaft, is subject to assembly errors in the many assembly steps, thus

precluding cost reduction.

DISCLOSURE OF THE INVENTION

In accordance with an aspect of the present invention, there is provided a
hydrodynamic bearing unit comprising: a shaft having a large-diameter part
formed unitarily with said shaft, a sleeve mounted to said shaft rotatably about a
rotation axis; and a seal member fixed to said shaft and forming a first thrust
bearing in cooperation with said sleeve, wherein said large-diameter part and said
sleeve cooperatively form a second thrust bearing. The bearing unit may be
assembled without error in but a few assembly steps.

In accordance with another aspect of the present invention, there is provided a
method of manufacturing a hydrodynamic bearing unit, comprising: inserting a
shaft, having a large-diameter part, into a sleeve such that the sleeve is rotatably

mounted to the shaft and such that the large-diameter part forms a thrust bearing in



bearing in cooperation with said sleeve, wherein said |arge- B i esrmtes P9%ar t
and said sl-eeve cooperatively forma second thrust bearing. The bearing
unit may be assenbled without error in but a few assenbly steps. In
accordance with another aspect of the present invention, there is provided
a nmethod of manufacturing a hydrodynam éapear i ng unit, conprising:
inserting a shaft, having a |large-dianeter part, into a sleeve such that
the sleeve is rotatably mounted to the shaft and such that the

| ar ge- di ane¢gipepatidn Hathhedslbéve) the Mokl digmeferSpdse GeiHe fordlkd afmtaﬁﬂ p@ﬁﬁt ion

with the sleeve the | arge di amet er part being fornmed unitarily w he
shaft: and theehaft aidthea fednp arseabmentter thithesdlafft . 1n an exanpl e

embodi ment, a jig includi ng n annul ar, el astic nenber seals an_oil seal
defined by the sifcavexasmpl mbadimentya jigdnodingan pane dasticenembgnseals and

l'ubricating u ction. The
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| ubri cati ngfined to ther t her, an opening of one capillary seal can be seal ed
easily, and the jig can be detached easily after the injection 5 of the

| ubricating oil. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a sectional
view of an essential part of a hydrodynam c bearing



unit in accordance with a first exenplary enbodi nent of thesaﬁémfzooio
invention. Fig. 2 is a sectional of an essential part of a hydrodynam c
bearing unit . in accordance with the first enbodinent. Fig. 3 is a
sectional view of an essential part of a hﬁdrody_nam c bearing unit in
accordance with the first enbodinment. 15 Ffg. 4 is a sectional view of an
essential part of a hydrodynam c bearing wunit having a jig nounted thereon
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Fig. 5is a sectional view of an essentTal _ : ear t
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20 Fig. 6 is a sectional view of an essential pdrt of a Hydrodynani g
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enbodi ment. Fig. 7 is a sectional view of an essgeﬁ'tli par g erbodi nent
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essenti ab pasfitheflubbratitpdsibdynam ¢ bearing unit in accordance with the
third errbogi ment. Fig. 9 1s a sectional view of an essential part of the

hydr odynani ¢ 8 Decenber 2004 4 bearing unit in accordance wth the third
enbodi nent. Fig. 10 is an enlarged sectional view of the essential part of

the hydrodynanmic beari nBRIEF DRSERIPTION O HE DIeAlNCEs enbodi ment .
Fig. 1is a sectional view of an essential part of a hydrodynaﬁ:lic bearing
unit in accordance with a first exemplary embodiment of the present
10 -invention.
| Fig. 2 is a sectional of an essential part of a hydrodynamic bearing unit
.in accordance with the first embodiment.
Fig. 8 is a sectional view of an essential part of a hydrodynamic bearing
-unit in accordance with the first embodiment.
15 | Fig. 4 is a sectional view of an essential part of a hydrodynamic bearihg
unit having a jig mounted thereon in accordance with a second exemplary
. embodiment of the present invention.
Fig. 5 is a sectional view of an essential part of a hydrodynamic bearing
unit having a jig mounted thereon in accordance with the second embodiment.
20 Fig. 6 is a sectional view of an essential part of a hydrodynamic bearing
unit having a jig mounted thereon in accordance with the second embodiment.
Fig. 7 is a sectional view of an essential part of a hydrodynamic bearing
uhnit in accordance with a third exemplary embodiment of the present
invention.
25 Fig. 8 is an enlarged sectional view of the essential part of the
hydrodynamic bearing unit in accordance with the third embodiment.

Fig. 9 is a sectional view of an essential part of the hydrodynamic



Fig. 11 is a sectional view of an éssential part of a magnefit dreE 2y ve
In accordance with a fourth exenplary enbodi nent of the present invention.
Fig. 12 is a sectional view of an essential part of a conventional

hydr odynam ¢ bearing unit. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

(Exenpl ary Enbodi ment 1) Referring to Fi d‘s 1-3, a first exenplary

enbodi nent of the present invention will be described. Figs. 1-3 are
sectional views illustrating an essential part of a hydrodynam c bearing

unit in accipgfimpasivin dccbh®mbkt fith gagidE@MBodiment.hi s i nvention. As shown

in Fig. 1, the bearing unit includes a shaft 1 having a |arge- dianeter
part 2 at a | oweFigpat® ishaneehlargsd isedtionall aéweof ther @ssdrdial yparbuof etiet o

shaft 1, and seal nenher 4 disposed at an upper part of fhe bearing unit.
Sl eeve 3 hlé)édsfﬁ W@Wd%ﬁaﬂﬁgr@é?1%9@%@%@&m%ﬁglrﬂﬁ§m@1@ﬁ§ﬁet ers |arger

than a dianmeter of .center. part. thepeof . Respective opposi.ng;.cyl.i.ndr.ical
faces of shaft 1131§h361151$%e%}agt'ﬁgggic%lg&esgap\pgﬁ;ﬁ*agrpﬁ{taof%&]lﬁ)zggnegggc}lf,%gpv%g
beari ng unidccefddnee vﬁﬁpg%ﬂ%ﬁ‘t&x&}ﬁ?la@y eRibBRiBeR! SURE Pr&sedt HRntibnut i 11 zes
the seal nenber and the shaft corresponding to first seal nenber 102 and
shaft 101 unitarFigy idrised skectidmal coiewendfi @analesdemtinl ngart usl ta  cohaéditidnalnd
sl eeve 3 cooperatively forma radial bearing. Large-dianeter part 2 of
shaft 1, sedrpdvipapicheanngsméeve 3 cooperatively forma thrust bearing. In
ot her words, the thrust bearing includes a first thrust bearing part
cooperatively formed by respective opposing faces of seal nenber 4 and

sleeve 3 and a secofsEgERIPPIONIGE TPE PREFER REFS ERFBOTHNMENTS

(Exemplary Embodiment 1)

Referring to Figs. 1-3, a first exemplary embodiment of the present
invention will be described. Figs. 1-3 are sectional views illustrafing an essential
part of a hydrodynamic bearing unit in accordance with the first embodiment of
this invention. '

As shown in Fig. 1, the bearing unit includes a shaft 1 having a large-
diameter part 2 at a lower part thereof, cylindrical sleeve 3 rotatably mounted to
shaft 1, and seal member 4 disposed at an upper part of the bearing unit. Sleeve 3
has both ends thereof having respective inside diameters larger than a diameter of
a center part thereof. Respective opposing cylindrical faces of shaft 1 and sleeve 3
cooperatively form a radial bearing. The bearing unit of the embodiment has a
simple structure since it utilizes the seal member and the shaft corresponding to
first seal member 102 and shaft 101 unitarily formed in the conventional bearing
unit. Shaft 1 and sleeve 3 cooperatively form a radial bearing. Large-diameter part
2 of shaft 1, seal member 4 and sleeve 3 cooperatively form a thrust bearing. In
other words, the thrust bearing includes a first thrust bearing part cooperatively
formed by respective opposing faces of seal member 4 and sleeve 3 and a second

thrust bearing part



5 cooperatively formed by respective opposing faces of IargéjﬁF§ﬂ¥¥%WMpart
2 and sleeve 3. Seal nenber 4 is fixed to shaft 1 by, for exanple, press
fitting or shrinkage fitting. If an axial length L | of seal nmenber 4 is
| onger than an axial length L2 of |arge-dianeter part 2 in a direction
parallel with an axial direction of rotation, a surface of a disk being
used with the bearing unit is prevented frombeing contam nated due to

| eaki ng or splashing lubricating oil, even in cases where the |ubricating

oi | under gogsopehgiviny f@ﬁﬁ@d‘%iyofésﬁécth%so 631&??&2&5%@%%@6!2%&%@ pattm and
machi ning or grinding of an outer peripheral surface of shaft 1, a snal

di amet er pasleewd 3sifizhl mermber dop firad Hot shafi flabgs faf ekamgks, cprasmtﬁ%ﬂng)am 2
undergo the gri ndlintg si mul t aneously. This arrangenent allows a | ower end
part |b of dyhkage fithpgpe large in dianeter as shown in Fig. 2. In other

words, since it | I eal nber tQ f i X t

t he shaft by pr etsfsanf ?’{lﬂ %ﬁgﬁ’sﬁwf steﬁfézn%ggoeémsslﬁngqe %We%?]gﬁgﬁlbggr

unit (of Fi or r I I eve
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than the otswefacef of e didr beidy obedhafth the Bédringatunéwis dntdd tfeorhebeigpr ong

mechani cally. As _shown in Fi 3, alength L3 fg?oma b(;pmm end of sl egve 3

to the faceC@ttaminased dug t@ H%\ﬁﬂﬁ&@éﬂl‘hﬁbm&)blblf@ééngﬂom, sy inicasast whergathe 2
dia ter art econd seal

marber 4 | SUBFeatng piluBgbishes Medial <Rhdiith SABRSH Bencrdipd HRERIOS 3 whi 1
e et om o oy gl BBl oe] b o)LL g
axi al cl ear@iaartdriphrt 8 shaft 1 and top and bottom faces of large-diameter part 2 undergo
the grinding simultaneously. This arrangement allows a lower end part 1b of shaft
1 to be large in diameter as shown in Fig. 2. In other words, since it is not
necessary for a first seal member to be fixed to the shaft by press-fitting as was the
case with the conventional bearing unit (of Fig. 12). Therefore, regardiess of the
inside diameter of sleeve 3, shaft 1 can include the lower end part 1b having the
larger diameter than the other of the part 1b of shaft 1. This allows shaft 1 to be
strong mechanically.
As shown in Fig. 3, a length L3 from a bottom end of sleeve 3 to the face of
sleeve 3 that faces the top face of large-diameter part 2 is longer than axial length
L2 of large-diameter part 2. Second seal member 4 is press-fitted until seal
member 4 contacts with sleeve 3 while the bottom end of sleeve 3 is aligned flush
with the bottom of large-diameter part 2. This provides the thrust bearing with a
desired axial clearance (L3-L2).
According to the present embodiment described above, shaft 1 and the
unitarily formed first seal member allow the bearing unit to have a simple

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



According to the present enbodi ment described above, shaft fDrfﬁH“lieﬁéoo_“
unitarily fornmed first seal nenber allow the bearing unit to have a sinple
structure and to be assenbl ed accurately and easily. This reduces the 8
Decenber 2004 6 , nunber of conponents as well as cost. (Exemplary
Enbodi nent 2) A nethod of manufacturing afhydrodynam'c bearing unit in
accordance 5 with a second exenplary enbodi nent of the present invention

i1l b d ' ' Fi@gs. 4-6. The hydrodynam c bearing
Wi e e%fdmasidomﬂggg@%ﬁn%ﬁeﬂ%s dode.

unit of the present e as a simlar basic structure to that of
the foregoing first exenplary enbodinment. Thus, simlar elenents are
denoted by the sane reference nunerals, and are not described in detail.

.10 Fig. 4 i | | an essential part of the bearing unit
having a ji fﬁ?ﬁ??& eroedt(gir:f{?e (1);;§)i njection of lubricating oil. Seal nenber
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reference numerals, and are not described in detail.

10 '7 Fig. 4 is a sectional V".iev&.r of an essential part of the bearing unit having
a jig mounted thereon for injection of lubricating oil. Seal member 4 is meide
of a magnetic material. Attractive force between seal member 4 and an '
annular magnet 5 provided on disc-like jig 8 presses annular elastic member 7,

- which is preferably made of rubber, onto jig 8 against an opening portion of .

15  capillary seal 6 for sealing the lubricating oil, thereby sealing a top part of the
bearing unit.

The bearing unit has an upper part sealed and a lower part dipped in a
vessel containing the lubricating oil. The unit is held in a vacuum and then
is restored to atmospheric pressure. This injects the lubricating oil into the

20 - beaﬁng_ unit by a change in air pressure as if the oil is drawn into the bearing
unit.

Instead of magnet 5, screw 9 and a screw hole 1a of shaft 1 may fix jig 8

to the bearing unit, as shown in Fig. 5.

Alternatively, as shown in Fig. 6, jig 8, which is preferably made of resin,

25 may be provided with a leg and a projection 8a at a tip of the leg. Projection

8a may be engaged in a recess 3b provided at an upper part of an outer

peripheral surface of sleeve 8 by an elastic deformation of jig 8. Elastic



unit. Instead of magnet 5, screw 9 and a screw hole |a of sﬁgfefen?ﬂjeﬁza%mflx
jig 8 to the bearing unit, as shown in Fig. 5. Alternatively, as shown in
Fig. 6, jig 8 which is preferably nade of resin, 25 may be provided with
a leg and a projection 8a at a tip of the J(eg. Projection . 8a may be
engaged in a recess 3b provided at an uppef part of an outer peripheral
surface of sleeve 3 by an elastic deformation of jig 8. Elastic 8 Decenber
2004 7 menb t
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only the other opening of 5 the bearing unit is dipped into the
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parts of Figs. 7 and 9, respective siml

inthe 15 frp]h%ggi ng%;ﬁgbg @b‘?h%e'& tdﬁ%d%e%@@ gsame reference

nunerals. As sho in Fig eeve the present enbodi ment
(Exemplary Embodiment 3)
10 _ Referring to Figs. 7-10, é third exemplary embodiment will be described.

Fig. 7 and Fig. -9 are sectional views illustrating an essential part of a
hydrodynamic bearing unit in accordance with the present embodiment,. Fig.
8 and Fig. 10 are enlarged sectiohal views illustrating the -essential parts of
Figs. 7 and 9, respectively. = Elements similar to those described in the -
15 foregoing embodiments are denoted by the same reference numerals. |
As shown in Fig. 7 and Fig. 8, sleeve 3 of the present embodiment
includes plural through-holes 3a arranged concentrically with respective
capillary seals 6 provided at top and bottom openings of the bearing unit.
Large-diameter part 2 and seal member 4 have.respective corners facing
20  through-holes 3a, and these corners are chamfered more than two of the other
corners. _
As shown in Fig. 9 and Fig. 10, sleeve 3 has a corner facing eapi]lafy
‘seal 6 for sealing lubricating oil, and this corner of sleeve 3 may be chamfered
80 that an opening of through-hole 8a of sleeve 3 may be positioned below a
25  thrust bearing part.
This enables an atmospheric pressure to be easily applied to the

lubricating oil. As a result, even if the lubricating oil moves unevenly



i ncl udes plural through-holes 3a arranged concentrical |y wi fRPEEAY e
capillary seals 6 provided at top and bottom openi ngs of the bearing unit.
Large-di aneter part 2 and seal nenber 4 have , respective corners facing 20
t hrough- hol es 3a, and these corners are chgrrf ered nore than two of the
other corners. As shown in Fig. 9 and Fig? 10, sleeve 3 has a corner
facing capillary seal 6 for sealing lubricating oil, and this corner of

sl eeve 3 maybéteveehiHeophnd Eettbﬁﬁsp@ﬁngg%ma b@ﬁri?@r%?;hugﬁg%@%n% sBb&Rve

3 may be positioned below a 25 thrust bearing par

at mospheri ¢ ¢¥ e8sttR, OtHRE o AR irerBY Bkt ﬁr&xﬁﬁflg/rl gp%lggﬁr%%gng%%tgs This

result, even if the lubricating oll nbves uheve

bet ween t he #:2R AR tIROIII RPN b1 FP0R1 earing unit due to external
shock or vi bI?ation, t he orl '?ggldillrect egagglcé pronmptly in the bearing unit.

This prevents the lubricating oil fromleaking. 5 (Exenplary Enbodi ment 4)
A fourth exenplary enbodinment will be described with reference to Fig. 11.

Fig. 11 s m@ﬂ'l |En\_{'6‘dinﬂ% essential part of a magnetic disc drive
B he ?ourt mgt:;rbb

in accordance w'th odi nent of the present invention.

El enents siml arA?&zftHQe%%nﬁﬂ%Hr 'bgﬁﬂ)d'i&ehtﬂQQM?%é.cﬂg)e%@B%&cgrtg Fig

denoted by the 10 sane reference nunerals. . m-a-base
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central hol %cé@r(ﬁmcén@i@ the fourth embodiment of the present invention. Elements
similar to those described in the foregoing embodiments are denoted by the

10  same reference numerals. Shaft 1 is implanted in a base 11, and sleeve 3 has,

at its outer periphery, a substantially-cylindrical motor hub 10 fixed by

engagement on the sIeeVg 3. Motor hub 10 has a central hole 10 a, and a

. flange 10b extending radially inwardly above central hole 10a. Flange 10b

- covers sleeve 3 and an end of second seal member 4, and is proﬁded with

15 plural through-holes 10c reaching an end of sleeve 8. Thus, when

. components are to be replaced, motor hub 10 can be detached from the bearing

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

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

flange 10b can seal the bearing unit.

20 -
INDUSTRIAL APPLICABILITY
The present invention relates to a hydrodynamic bearing unit for, for
‘. example, a magnetic disc drive, and to a method of manufacturing the unit.
The bearing unit can be assembled without error in a few process steps.
25 According to the manufacturing method, only one of the end portions of

the bearing unit is required to be cleaned after having the lubricating oil

injected thereinto. Further, an opening of one of capillary seals can be sealed



flange 10b extending radially inwardly above central hole 182°EsHE410b
covers sleeve 3 and an end of second seal nenber 4, and is provided with

15 plural through-holes 10c reaching an end of sleeve 3. Thus, when
conmponents are to be replaced, notor hub can be detached fromthe
bearing unit by inserting a pin into through-hole 10c of flange 10b to
press the end of sleeve 3. This facilitates the replacenent of the
conponent s. ¢asibdaind Dfig cahl dstadRéd 6 i ib; ' i :
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bearing unit for, for exanple, a magnetic disc drive, and to a nethod of
manuf acturing the unit. The bearing unit can be assenbled w thout error in
a few process steps. 25 According to the manufacturing nmethod, only one of
the end portions of the bearing unit is required to be cleaned after
having the lubricating oil injected thereinto. Further, an opening of one
of capillary seals can be seal ed 8 Decenber 2004 easily, and ajig can be
detached easily after the injection of the |ubricating oil. 8 Decenber 2004
10 CLAIM5 1. A hydrodynam c bearing unit conprising: a shaft having a

| arge-di aneter part fornmed unitarily with said shaft; a sleeve nmounted to
said shaft rotatably about a rotation axis; and a seal nenber fixed to said
shaft and formng a first thrust bearing in -



cooperation with said sleeve, wherein said |arge-dianeter pARds %4

sl eeve cooperatively form a second thrust bearing. 2. The hydrodynam c
bearing unit of claiml1l, wherein a length of said seal nenber in an axi al
direction of said rotation axis is greater than a length of said

| arge-di aneter part in the direction. 3. 1¢he hydr odynam ¢ bearing unit of
claim1, wherein said shaft has first and second parts at respective sides
of said large-dianeter part in an axis direction of said rotation axis,
said first part having a snmaller dianmeter than said second part, and
wherein said sleeve is nounted to sai dCEAIBES part of said shaft. 4. The
hydr odynam ¢ bearing unit of claim1l, wherein a distance between a face of
said sleeve that forns said second thrust bearing and an end of said

sl eeve near sai dll ar gA-ldidaodyreamipdretring unifuaimprgsiagsum of a [ ength of sai d
| arge- dianmeter part in an axial direction of said rotation axis,

cl earance of said fir&shalf havisg ajerge-digmeterdpast Eqrmdam@rﬁy vgth %ﬂlééb@)ﬁﬁ,d
t hrust bearing. 8 Dec

claim1l1, wherein sai dgg]?@é?/%l%edl@ s(aﬁ&_g%aggﬂ}/cﬁéqoag}/}?%bqé }rog’ig%ugleaz Of
respect]ve outer peri pheflissandl fRldho i Shat® il 965400 o svﬁﬁggﬁgéak@g 5

6. The hydrodynam c bearing unit o clarm erein
ext endi ng i codpeghitircwithvaief sleevept ati on axi s.
wherein said large-diameter part and said sleeve cooperatively form

a second thrust bearing.

2. The hydrodynamic bearing unit of claim 1, wherein a length of said
seal member in an axial direction of said rotation axis is greater than a length of

said large-diameter part in the direction.

3. The hydrodynamic bearing unit of claim 1,
wherein said shaft has first and second parts at respective sides of
said large-diameter part in an axis direction of said rotation axis, said first part
having a smaller diameter than said second part, and

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

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

thrust bearing, and a clearance of said second thrust bearing.



7. The hydrodynam c bearing unit of claim5, 10 wherein a fﬁﬁg?mﬂﬁéﬁﬁﬁg of
sai d through-hol e opening toward said seal nenber and said seal nenber
forma |l arger space than a clearance of said first thrust bearing, and
wherein a second openi ng of said through- 3Ie opening toward said

| ar.ge-di aneter part and said | arge-di aneter part forma |larger space than a
15 cl earance of said second thrust bearing. 8. The hydrodynam c beari ng
-unit of claim?7, wherein a corner of said seal nenber that is |ocated
toward said through-hole is a chanfered corner, and 20 wherein a corner of

i d | ar ge- di amet b Sk t | ughs hal @ i |
Ghan er eq_ cor ner . 0. Tone by pigic po g \BLE ALY, ERA el et ey, o

sleeve is chantengsihale & Tth@i%iﬂe@étmﬁe%hdrééimﬁgﬁgg'swgn epe%?pl}%é?sggg gaid

hydr odynam ¢ bearing unit of claim1, wherein

menber and s ¥ S@RoANINBLE hdAshed S Made of magnetic material. 8
Decenber 2004 12 11. The hydrodynarﬁ% bearing unit of claiml, further.

conprisipg: a notor hub nounted to an outer periphery of said sleeve, said
notor hub including a flange covering an end of said sleeve, wherein said

flange has a thr GghTROGdkodyEemid BELAgAni? dOhihO8) wRBRIR! §fd RrSaLtl.

end of said sleeve.
hole extending in a direction of a rotation axis.

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

| large-diameter part and said large-diameter part form a larger space than a

15 clearance of said second thrust bearing,

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

said through-hole is a chamfered corner.

9. The hydrodynamic bearing unit of claim 7, wherein said sleeve is
chamfered at a location near said through-hole.
25
10. Thé hydrodynamic bearing unit of claim 1, wherein at least one of

said seal member and said large-diameter part is made of magnetic material.



12. A nethod of manufacturing a hydrodynanmic bearing unit, SCSRBRITEFg:

I nserting a shaft, having a | arge-dianeter part, into a sleeve such that
the sleeve is rotatably nmounted to the shaft and such that the

| arge-di aneter part fornms a thrust bearing in cooperation with the sleeve,
the |l arge dianeter part being fornmed unilgarily with the shaft; and then
fixing a seal nmenber to the shaft. 13. The nethod of claim 12, wherein said
fixing of the seal nenber to the shaft conprises fixing the seal nenber to

the shaft by press-fiThe ﬁgdrollﬂmafﬁﬁ@b@ﬁﬁﬂg)dni@f)f@laﬁhrm,ﬂmhéﬂ)ddlﬂﬁfﬁsiﬁ%ﬁpr' Si ng:
grinding an outer peripheral surface of the shaft and a face of the

| ar ge-di ameter part sh mtonheynximied toearf eater périphwrylodisgiel leawe said mpator

bei ng non- ral b{e. with a rotation axis.. 15 The nmethod of claim 12,
wherei n sai 0% Hliding g fiangecovering anierd ofisald Sp@ye conprises 8 Decenber

2004 13 aligning an e : % L ] f the..
| ar ge-di aneter part tﬂ’gg: I%fnf‘ tssglgp%%@% gasi%ﬂgl%flg%g%g? %I%lge(fgiegéiﬁc#aar@?mwﬁart
that forms §heositBrisshideerrdMaid Yeevei n said fixing of the seal nenber to
the shaft conprises pressing the sleeve with the seal nenber, and wherein
a length between a face of the sleeve formng the thrust bearing and an
end of the sleeve is greater than a length of the Iar&;e-di'ameter_ part in a
direction of a rbdatidn mgthed of manufacturing a hydrodynamic bearing unit,
comprising:
inserting a shaft, having a large-diameter part, into a sleeve such that
the sleeve is rotatably mounted to the shaft and such that the large-diameter part
forms a thrust bearing in cooperation with the sleeve, the large diameter part being
formed unitarily with the shaft; and '

then fixing a seal member to the shaft.

13. The method of claim 12, wherein said fixing of the seal member to

the shaft comprises fixing the seal member to the shaft by press-fitting.

14. The method of claim 12, further comprising;:
grinding an outer peripheral surface of the shaft and a face of the
large-diameter part simultaneously, the face of the large-diameter part being non-

parallel with a rotation axis.

15.  The method of claim 12,

wherein said inserting of the shaft into the sleeve comprises



16. The nmethod of claim 12, further conprising: providing aSRCQEIT?q?{;%Q%i ng a
magnet and an annul ar el astic nenber; attracting the seal nenber with the
magnet after said fixing of the seal nmenber to the shaft; and sealing a
first opening defined by the sleeve and e seal menber with the elastic
menber, wherein the seal nenber is nade magnetic material. 17. The

nmet hod of claim 16, further conprising: dipping a second opening, defined
by the | arge-di aneter part and the sleeve, into lubricating oil under an

envi r onment gligiing aawnd offthe sléevs to ak flushesith hefac b tHRREH-ABMdIEr part that
environmental pressure to a second air pressure higher than the Tirst air

pressur e whisiappobiée tree tang afpbailargeidiamdetiep pdrtithat floems die theastibegriog) . 18. The
nmet hod of claim 12, further co i,sing, providing a jig including a magnet
and an annul ar el ast i‘é’hﬁ@%eﬁ@%’%geﬁg%éﬁe 25@9]?1 IRIMBeR ﬂ%c@lﬁnai%%méompnses

| arge-di a . ' 3 id fixing of the seal nenber
to the shgﬁ)f;%gséﬁgE@%%%%g&gtﬁftﬁ?g@grﬁéﬁpgéaggfi ned by the sleeve and the

| arge-diameter part whekid heledbas befvéainheface WS dledvee fdratias - M iR "
part is made of nagnetic material. 19. The nethod of claim 18, “further
conpri si ng: badiring angl an end ofi theogleeran, graeter tiemh & ertgle of dad lanperdermetarpartte

in a direction of a rotation axis.

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

wherein the seal member is made of magnetic material.

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

than the first air pressure while the second opening is dipped in the lubricating oil.

18.  The method of claim 12, further comprising:

providing a jig including a magnet and an annular elastic member;



sl eeve, into lubricating oil under an environmental pressur& SFRF AL air
pressure; and changing the environnental pressure to a second air pressure
hi gher than the first air pressure while the second opening is dipped in
the lubricating oil. 20. The nethod of claim 12, further conprising:
providing a jig including an annul ar el asti c nenber, the jig having a hole
formed therein; fixing the jig to an end of the shaft with a screw t hrough
the hole after said fixing of the seal nmenber to the shaft, the end being

near the seal menber;thadEng gl iafge-aismdiet n%a}!?@ﬁﬂﬂﬂhe m@l@{dﬂaﬂ@r b¥idtfnengloFeve
and the seal menber, wth the elastic ne 21. The nethod of claim 20,

further conﬁhﬁlssalrlgcmliﬁpmti@sdnaﬁeamhd open| ng, defined by the |arge-dianeter
part and the sl eeve, to berl cating.o under an environnental pressure

of a first air pressuﬁeémﬁr%l 15t 9peBmgede Wbﬂﬁh‘%ﬁ]&ﬁ@‘?ﬁ@dtth%lﬂfﬂ@ﬂlmﬁ@ﬁt al
pressure to %&%&qﬂg ﬂcfhﬁp ﬁﬁﬁgrre hi gher than the first air pressure while

the second Opening Ts ’the lubricating oil. 22. The nethod of
claim 12, further COthﬁ:!ui‘the IBF RV R efpdrt B hAG B hidgnéie ADRYEAr el astic

menber, t he jig having a hole formed therein; fixing J1g to an end of
a shaft with a screw through the hole after
19.  The method of claim 18, further comprising:
dipping a second opening, defined by the seal member and the
sleeve, into lubricating oil under an environmental pressure of a first air pressure;
and
changing the environmental pressure to a second air pressure higher

than the first air pressure while the second opening is dipped in the-lubricating oil.

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

with the elastic member.

21.  The method of claim 20, further comprising:
dipping a second opening, defined by the large-diameter part and the
sleeve, into lubricating oil under an environmental pressure of a first air pressure;

and



“said fixing of the seal nenber to the shaft, the end being A&XFeRFE2004

| ar ge-di anet-er part; and sealing a first opening, defined by the sleeve
and the large-dianmeter part, with the elastic nenber. 23. The nethod of
claim 22, further conprising: dipping a second opening, defined by the

sl eeve and the seal nenber, into Iubricé@ing oi I under an environnent al
pressure of a first air pressure; and changing the environnmental pressure
to a second air pressure higher than the first air pressure while the

second opening is di pgplethgitg theehdirim@itaNgregidre 84 setbfd Wt fieds?t Hiblddrm
12, further conprising: providing a jig including an annul ar el astic nenber
and a | eg hﬁlangge finst adnpregsurg vﬁn?q thetseoondiopening ps dippeé ai theelubaigating die
engagi ng projection into a recess provided at an outer periphery of the

sl eeve; and sealing a first opening, defined by the sleeve and one of the

| arge 8 Decenber,200 | r . enber, with the
el astic nenber. ,2%5. %gngéé%é?é]’raﬂgl%’ %&r%ﬁﬁé& ‘conprising: dipping a
second opening, def i nedbvidtinkhSis hRGY@n2 ddimIAtdIatticohehiber, thafBenaiRgR! er
part and the seal nenber, i%r&ﬁu%ri cati%g oi I under an envif’onné%?é@l
pressure of halefformed diereips essure; and changi ng the environnental pressure
to a second air pressyr_e hi gher .
1xing the jig to an end of a shaft with a screw through the hole after
said fixing of the seal member to the shaft, the end being near the large-diameter
part; and
sealing a first opening, defined by the sleeve and the large-diameter

part, with the elastic member.

23.  The method of claim 22, further comprising:
dipping a second opening, defined by the sleeve and the seal
member, into lubricating oil under an environmental pressure of a first air
pressure; and
changing the environmental pressure to a second air pressure higher

than the first air pressure while the second opening is dipped in the lubricating oil.

24.  The method of claim 12, further comprising:
providing a jig including an annular elastic member and a leg having
an engaging projection at a tip thereof;,
engaging the engaging projection into a recess provided at an outer
periphery of the sleeve; and

sealing a first opening, defined bjr the sleeve and one of the large-



than the first air pressure while the second opening is di psgfc?nrl\bef%oem

| ubricating oil. ABSTRACT A hydrodynam c bearing unit and a manufacturing
met hod therefor that reduce manufacturing costs and prevent | eakage of

| ubricating oil are provided. The beari ng unit includes a shaft, a sleeve
which is rotatably mounted to the shaff®and which forms a radial beari ng
in cooperation with the shaft, and a pair of seal nenbers which are fixed
to the shaft, which form respective thrust bearing parts in cooperation

with the sldivetenpdrtvdtidtheseal mémber,oaithnbe @idstie) mewibati ng i n the bearing
unit. The shaft has a large-dianeter part functioning as one of the seal
menbers. The other- seal nenber is fixed to the shaft by press-fitting.

25.  The method of claim 24, further comprising:
dipping a second opening, defined by the sleeve and the other of the
large-diameter part and the seal member, in lubricating oil under an environmental
pressure of a first air pressure; and
changing the environmental pressure to a second air pressure higher

than the first air pressure while the second opening is dipped in the lubricating oil.





