19DEC2005 SPI NDLE MOTOR BACKGROUND OF THE | NVENTI ON Field of the Invention
5 The present invention relates to a spindle notor that allows nore
excel | ent abrasion resistance and productivity exhibited by nakin 8@ of
ki netic pressure-generating grooves that generate fluid Kkinetic grégg
axial direction to be forned at position that is less influenced than ever
by fluid material as thrust is 10 integrally formed at driving shaft.
Description of the Prior Art Generally splndle notor used in hard disk
driver requires very high-speed driving force so that the notor enploys
fluid kinetic pressure bearing Whelgota®E MOMERI ve | oad than at usual
driving. 15 Figure 1 shows an exanpl e of spindle notor applying conventional
fluid kinetic pressure bearing, where are in large classification the fixed
menbers of base plate 1, sleeve 2 and stator core assenbly 3 and the

rotating gErESESmed SPafir 4ol PoRnd magnet 6 for conprising nmeans of
notor. 20 Sleeve 2 center has been holed through vertically so as to form

an inner dquﬁtgé art_whose i nner dianeter has been enlarged at bottom
part, ecﬁ%ﬁﬁ&%& Bart a shaft 4 has been inserted to be able

to re\gol Ve, %';9 S t t %21? Q@?@g bé’o %”s;&ﬂﬁﬂé ?f{oecrbczethto\‘ctaﬂ&kb more

di sk- shaped thrust so tha these can revolve 25 together (at the

| nner dl@ﬁﬁé@fléﬁ%ﬂéﬁ%dgao%haéglétQQEEqnhpg&bdwﬂ%a%ltgh@thsgteeuﬁﬁﬁbﬁaneas
conme wi dened as above). And the bottom part of inner “di aneter part thus

pfnftr?teQECQQM@WQqﬁ5t§cIé@%@é@gei@@ﬁéQgﬁ§hgegbaobésnghaevgéﬁ@raxecqz@&d
pl at e
kinetic pressure in axial direction to be formed at position that
is less influenced than ever by fluid material as thrust is

10 integrally formed at driving shaft.

Description of the Prior Art

Generally spindle motor used in hard disk driver requires very
high-speed driving force so that the motor employs fluid kinetic
pressure bearing which has low drive load than at usual driving.

15 Figure 1 shows an example of spindle motor applying conventional
fluid kinetic pressure bearing, where are in large classification
the fixed members of base plate 1, sleeve 2 and stator core assembly
3 and the rotating members of shaft 4, hub 5 and magnet 6 for
comprising means cf motor.

20 Sleeve 2 center has been holed through vertically so as to form
an inner diameter part whose inner diameter has been enlarged at
pottompart, to which inner diameter part a shaft 4 has been inserted
to be able to revolve, which shaft has been bound by an interference
fit with disk-shaped thrust 7 so that both of these can revoclve

25 together (at the inner diameter part side shaft 4 bottom part where
the inner diameter has come widened as above).

And the bottom part of inner diameter part thus penetrated

downward is isolated from outside by being covered by cover plate

1



1 9 DFUZ2005 8; and a cap-shaped hub 5 that is open downward is integrally
conbined at top part of shaft 4 inserted in sleeve 2. In structure described
above, usually a fine gap Gis forned between inner dianeter surface of
sleeve 2 and thrust 7 and shaft 5 4 (inserted in the inner didn®{glmprt of
sleeve 2 so that oil may float in gap G And kinetic pres sure- generating
grooves 2a are fornmed in shape as in Figure 2 on upper and | ower parts of

i nner dianeter surface of sleeve 2 facing the oyter cylindrical surface of

‘shaft 4 10 i#tereaf2R7HPERe Hap %SFﬁaBe%geﬁﬁ?na gvRrASe ¢S integrally
T ace. dRGTEoTE O SUrf Bt bl Of nPUREE 75t hAPCFERoBRA e SLRarr 4 bottom
por L Ther ot ol {Loe LUt 2o © Do, QPRS0 A SRS
Sl eeve 2 BMITETRTI T A1ETE P Iaae S Ris oL e et enty aron gy kil st
Pover part SR el 18 SETEoR8y In B LT O SIRERE EORY ST Y

pressure |j vel o in radial direction of shaft; by which kinetic
pressure %%ﬁ%?d?gdggﬁdgj gap G (between the opposing surfaces of sleeve 2

and shaft 4y @hﬂ@){ﬁgggiéggéile@dgggiem%g-%AQQVQ§ éf%&% ﬁomc&@fsh%%%fst 4

is accommpdated at w I nner I anet e art o eeve 2, a certain’i

gap is also formRd Retwean, 25,55 8BW Sfs i aned: 4 ¥en o RdiHhfdle 1S WHLEAGE of

sl eeve 2 opposing top surface and bottom surface of thrust 7 and cover plate
8 top surdacejeet/Br oughahhgh tgap bheepi loyfiliorts dhensiptgkei HOPSRatedy

which f loating oil is concentrated at kinetic pressure-generating grooves
10  intercalating the gap G in between; and kinetic pressure-generating
grooves 7a are also formed as in Figure 3 on top surface and bottom
surface of thrust 7 that is bound at shaft 4 bettom part.
Therefore oil floats through gap G between cpposing surfaces of
sleeve 2 and shaft 4 if motor is driven to rotate shaft 4 under
15 conditionwhereoil is filledingap G (between the opposing surfaces
of sleeve 2 and shaft 4.
0il that floats thus is concentrated at kinetic pressure-
generating grooves 2a that are formed respectively on upper and
lower parts of inner diameter surface of sleeve 2 so that kinetic
20 pressure is developed in radial direction of shaft; by which kinetic
pressure generated thus, gap G (between the opposing surfaces of
sleeve 2 and shaft 4 is always maintained uniformly.
And as thrust 7 bound at shaft 4 is accommodated at widened inner
diameter part cof sleeve 2, a certain is gap is also formed between
25 stepwise-jawed inner cylindrical surface of sleeve 2 opposing top
surface and bottom surface of thrust 7 and cover plate 8 top surface,

through which gap the o0il floats when motor is operated, which

floatingcil is concentrated at kinetic pressure-generating grooves



1 9 ULL 2005 7a formed on top surface and bottom surface of thrust 7 so that
kinetic pressure is developed in axial direction; by which kinetic pressure

generated thus, gap between thrust 7 and its opposing surface i? qﬂggﬁﬁ
mai ntai ned uniformy. 5 But there are sone problens in part that &e rates

fluid kinetic pressure in such conventional spindle notor. Firstly, intense
precision is required in processing inner dianeter of thrust 7 as thrust 7
is assenbled to shaft 4 by hot rolling, while inner diameter rectangularity
control % vigrymed oomi $¢9 cehkfaperandhpostom apustape ﬁérﬁéﬁﬁﬁ@uﬁaﬁotgh§ﬁaft
4. And as kinetic pressure-generating grooves 7a forned on both sides of
thrust 7 BHRIE B SSEGFE LSt eV hel B nidd 2Hd@dus TS E ARPF ane Jis TR cAPRTAG of
the grooves is practically inpossible, there arises chi ning devi ation in
t he ki netReSH %Lﬁ%@%’é%%%tgﬁ S 1593F 0BFEE=FR FéFHEH ya§9cﬁt%38ﬁPﬁ‘r‘3ﬁ&g
process. Thrust 7 requires very difficult_workmanship not only in
processi ntofaT skt 12 %a%%dﬁ%l%ﬁ?l%?gou?thEQ ¥bling with shaft 4 so that
producti vit ecrease i s induced, ,Secondly, as kinetic pressure-generating
Or oovds 7o B THEEe SECRE PRYBLENS oRAng Sr T TEREbes S K ISRAPE 3,
thrust 7 abrasion . resistance is dete ioratg?eb%8§evere friction wth oi

: p

during sHAFT°° 4 F ot 4t 7'om %%?Y%T§}OH% r ggs" 8§Sing of kinetic

pressure-generati.ng .gr.oaves 7a_formed an bot pdes .of th 7_ar ein
noncongruitgﬁriél%ktﬁ'égﬁEﬂ%t%é?c géguséﬁihﬁggu%%gﬁ sid r%#é%?%%@egng%%not

b 7 e fUEPUELY Tmch et S nak gy L), BEEUSECSB SRhenal oy 7halt
rolling, while inner diameter rectangularity control is very
10 difficult where thrust 7 must be perpendicular to shaft 4.

And as kinetic pressure-generating grooves 7a formed on both
sides of thrust 7 should be segquentially machined because
simultaneous machining ¢f the grooves is practically impossible,
there arisesmachining deviation in the kinetic pressure-generating

15 grooves 7a formed by such machining process.

Thrust 7 reguires wvery difficult workmanship not only in
processing of itself as above but also in assembling with shaft
4 so that productivity decrease is induced.

Secondly, as kinetic pressure-generating grooves 7a are formed

20 at thrust 7 rotating simultaneously with shaft 4, thrust 7 abrasion
resistance is detericrated by severe friction with oil during shaft
4 rotation.

Thirdly, degrees of processing of kinetic pressure-generating

grecoves 7a formed on both sides of thrust 7 are made in noncongruity
25 with each other because these both sides of grooves cannot be
simultaneously machined; and particularly, because conventional

shaft 4 and thrust 7 are made of SUS series metal while sleeve 2

is made to be furnished with stuff of brass or bronze that has higher



is made to be furnished wth stuff of brass or bronze that has higher 3 1 9
DEC 2005 thermal expansion coefficient than the above netal, gap G between
shaft 4 and sleeve 2 and thrust 7 nay be excessively w de open at high
tenperature because of thermal expansion coefficient diferrencq QBEGTME
above two kinds of materials, or deviation in 5 gap G may be severely w de
open so that there arise problens that severe vibration and noise are
generated during notor operation and wear is accelerated. Such problens
resul t i rcleexiet erxgaats iom ofoedifiivd epdy tbamahbe apoveptatrabndiap Gseckivken
reduction so_as to be product reliabilit 10 deterioration factor. SUMVARY
OF THE | NVENTI GNasi 5 lpevposeadfl theLpEesdmty iR éntdasiFis o Wifsr oPent Biust
abrasion resistance by way of nmaking the kinetic pressure- generating
grooves tHeAR gt 2K Fet i Repressureli nthkraprl 15e4PprBELPBN £OShEiFéPREd at
cover plate and sleeve that oppose top. surface and bottom surface of thrust
and by wei FErGhPt e npetre EVOfg%ﬁ?ﬁgoftmﬁﬁ?ébﬁéﬁkyoﬁﬁPﬁvéﬁéﬁPP afd
is, at the same tipe, to allow nore facile manufacturahility d

br bduGt | 1Y i BEnBRDST Ot el L pir pose B THE PrESene HmfeACoN s £hat
manuf acture sleeve 20 frommateri al having | ower, t her nmal exgansion .

coef fici etft 4 Han tHaA 1Ot IMdrTOhRTE hr ude o2 tRdt At hel Hal"48F oPREF PEnCAt
time of hi speed drivﬁﬂ? be grevented and an al ways stable driving can be
per f or med? T THE Hpst® TG fTtant feature of this invention to achieve the 25

above purposes,is_to, ke format.ion rising.a _base, pl ate; | eev hat
s} of ned weeh (RE ShETE Tatel bkt & SnrPe thariPaess b f P ot of
motor and a use life reduction sc as to be preoduct reliability

10 deterioration factor.

SUMMARY OF THE INVENTION

Main purpose of the present invention is to improve thrust
abrasion resistance by way o¢f making the kinetic pressure-
generating grooves that generate kinetic pressure in axial

15 direction tc be formed at cover plate and sleeve that oppose top
surface and bottom surface of thrust and by way of making the thrust
by forming it integrally with shaft, and is, at the same time, to
allow more facile manufacturability and productivity enhancement.

Other purpose of the present invention is to manufacture sleeve

20 frommaterial having lower thermal expansion coefficient than that
cf shaft and thrust so that thermal deformation at time of high
speed driving be prevented and an always stable driving can be
performedc.

The most significant feature of this invention to achieve the

25 above purposes is tomake formation comprising a base plate; a sleeve
that is joined with the above base plate while the sleeve is holed
through vertically, the inner diameter part of which is enlarged

at bottom part so that this inner diameter part is stepwise



t hrough vertically, the inner dianeter part of which is enlarged at bottom
part so that this inner dianmeter part is stepwse 4 1 9 DEC 2005
differenced; a stator assenbly that is joined to outer cylindrical surface
of the above sleeve above the above base plate; a shaft that ig mﬁpmged in
i nner dianeter part of the above sleeve so that the shaft can rev ve and
is nolded integrally with flange- shaped 5 thrust at bott om part coinciding
wi th inner g aneter bottom part gie t he i.nner net er of thﬁ_above

sl eeve had? ﬁeW%I%néadSté‘torrof‘B?e%ﬁ‘ ¥r?bhi‘/tvbff’eﬂ81ﬁﬁ E‘érﬂ”etrerpé:r griGaded
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| ower party i { nner, & AIRLEL S A oy Sc%hﬁtf”}p el BAMRAR ORRAIRO dLhe

out er cyI I ndr| ca ove anot’her set of Retic

pressur en‘gﬁﬁﬁ ?.Ih}‘lé‘glr%@PV&farRQ@ér 9&5‘9{@% %bdﬂ}é’estlcf%on ?ﬁa%%‘”eérﬁ WAeRled

directio grooves are respectiv forme top surface of

cover pl a%&ébaéséémﬁw Nisded PRPAsi A&y pdt BA LMY fiaGe Lfa 1Ae @bewe
thrust while covering the bottom 20 part of |nner di aneter part of the above

sl eeve angythe st HrdshFRPsh8EE fBCLa Hadrist PBRASI h&d apW s Aickfenenaed )
inner cylindrical surface of the above sleeve. BRI EF DESCRI PTTON OF THE

55RAW {\I(C;S £h s 8 leh St & d alef ) ©F0SSISReL] LM 2 fdEOPEt idalhes pibaeiee
ngo hub extended downward, which magnet generates electromagnetic force
by interaction with the above stator assembly; a set of kinetic
pressure-generating grooves that generate kinetic pressure in
radial direction of shaft, which grooves are respectively formed

on upper and lcwer part of inner diameter surface of the above sleeve

15 opposing the outer cylindrical surface of the above shaft; and
another set of kinetic pressure-generating grooves that generate
kinetlic pressure in axial directien, which grooves are respectively
formed on the top surface of cover plate that is furnished oppositely

to bottom surface of the above thrust while covering the bottom

20 part of inner diameter part cof the above sleeve and the thrust top

surface or its opposing stepwise differenced inner cylindrical

surface of the above sleeve.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a lateral cross section view of conventional spindle
25 motor.
Figure 2 is an oblique view of partial cross section of sleeve
cof cecnventional spindle motor.

Figure 3 is an obklique view of thrust of conventional spindle



Figure 2 is an oblique view of partial cross section of sleeve of
conventional spindle notor. Figure 3 is an oblique view of thrust of
conventional spindle 5 1 9 DEC 2005 notor. Figure 4 is a lateral cross
section view of spindle notor according to the present invention. Figure 5
is a disassenbl ed oblique view showing an exanple of 5 fluid kilrjedtilc00
pressure bearing in spindle motor according to the present invention.
Figure 6 is a disassenbl ed oblique view show ng anot her exanple of fluid
ki netic pfesShire bearing in spindle motor according to the present

i nvention IPTICN OFk. THE PREFERRED ENBCD NENTS Fi 4 is a latera
Cross sectléﬁ%rﬁm S Howihd 5rF % &Ea Oessofse%$%%%IVl%t% ﬁ 5%1‘%9 1t—’% t he

pr esent |nvent|on o] 0si |on gely made of base plate 10,
sl eeve 20 ﬁﬁar ¢3¢ ghagggngF Seﬁ% 8%& "40 and rotor assenbly 50, which

formation i Fiille 1s1%h%‘1%" rl%' %%[%e vH'ei%} E‘schoQuncS]g;; byr?{é%{aﬂrﬂff%e%f

nmenber to mhl A pi pe-s ape eve |gh erence

fit or, wih, {}hfé%é’&c %‘é&%@béﬁﬁ'{f@ et i Ehek er@@ﬁlfngi“ Ca%ci‘f M the

vertically. ator ass ornte face of
20 sleeve %s@ﬂg §Fagﬂt4g S |nserted at inner dianeter part where sleeve 2
center has een ed through vertically for shaft 40 to be able to

revol ve. Andh oLy casseiyiy H0 shaldq eelqﬁﬂ@dveéwsa%%lﬁg o4 Asserine S0

i s conposed of  a cap-shaped hub 51 whose outside edge haS been
cf fluid kinetic pressure bearing in spindle motor according to

the present invention.

10 DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figure 4 is a lateral cross section view showing an example of
spindle motor according to the present invention, whose composition
is largely made cof base plate 10, sleeve 20 and stator assembly
30 and shaft 40 and rotcr assembly 50, which formation is same as

15 conventional.

So base plate 10 is planar fixed member to which a pipe-shaped
sleeve 20 is tightly fitted by interference fit or with adhesive,
center of which sleeve has been holed through vertically.

Stator assembly 30 is jointed at cuter cylindrical surface of

20 sleeve 20 and shaft 40 is inserted at inner diameter part where
sleeve 2 center has been hcled through vertically for shaft 40 to
be able to revclve.

And rotor assembly 5C shall be bound at shaft 40 which assembly
50 is compesed of a cap-shaped hub 51 whose outside edge has been

25 extended downward and a magnet 52 attached at inner cylindrical
surface that is ocuter cylindrical surface edge part extended
downward of the above hub 51; and cover plate 60 shall be attached

by adhesive etc. at sleeve 20 bottom part which cover plate 60 makes



25 extended downward and a nmagnet 52 attached at inner cylindrical surface
that is outer cylindrical surface edge part extended downward of the above
hub 51; and cover plate 60 shall be attached by adhesive etc. at sleeve 20
bottom part which cover plate 60 nmakes 6 1 9 DEC 2005 the inner1gq?ﬁqmﬁr
part that is open downward to be closed up. Spindle notor having formation
as above operates by revolving rotor assenbly 50 together with shaft 40

owing to electronotive force generated by interaction between stator
assenbl y BBecsreeandiaBetstoPaaksehBly 150 CREGNECYEY ARt e PSc GBS SFow:- i s

£ orPed bet vt T M T SR o oho 4 AR &) G PR Sy deddtd o

sur face of §Ieeve 20 En 86dgr t% Erev%gp Fri%tign m@th | eeve 20 when shaft
50 revol vESTOF n@GRFBRLY 18V gABIBEBRE 'S T PPEET &Y OFilPPed S F 1G4y EE Aove
fl i haft 40 | ution di i, haft, 40 I t hat

certai n orp ok e el B0 nbpkact iBY RPPEReT drsi e SR sl e e add
th ft 4 hi bi t t t i i.al. di t ] di al

i eots onarorarret Ll B0 dnet S LA gty A WIS eron | 1

grooves ggtgggabygl%gggogn gggﬁbggsgbqneter surface of shaft 40 or its

opposi ng I nner “di ame surface o eeve 20 at |east on one side surface

of these tW%ySH}éIEa asPiﬁ@%%pg?s_Ltsr9€?m%m!jﬁ]eq:v}gé}?ghcﬁs Ei%séf'érﬁe’%%fl\yih ace

devel oped in‘ra directi sha gap G in between. eremth

by this flgi thkf‘ehbca%%ﬁ%l@: hASm@RR rCsRekURN o3 88Leve2Q NG, hfdy 4Q 1S

made to nalntaln_unlfornlty. or the nost part in previous cases, klnetlp
pressure‘ﬁ@@@éﬁ%'PEichQﬁVﬁ§tﬂosP@é$é 25 ﬁhéﬁ*ﬂﬁ%fé)33”%%&53%54}“%% kirnetd c

pressure in

10 gap G oil is filled.

Oil filled in gap G as above flows in shaft 40 revelutiondirection
when shaft 40 revolves so that a certain oil pressure is developed,
by which influence of the 0il pressure the shaft 40 exhibits property
to move in axial direction and radial direction of shaft.

15 So in previous practices, kinetic pressure-generating grooves
70 are built up on outside diameter surface of shaft 4C or its
cpposing inner diameter surface of sleeve 20 at least on one side
surface of these two surfaces so that a strong fluid kinetic pressure
may be developed in radial direction of shaft with gap G in between.

20  Wherewith by this fluid kinetic pressure the gap G between sleeve
20 and shaft 4C is made to maintain uniformity.

For the most part in previous cases, kinetic pressure-generating
grocves 70 built as a means to generate fluid kinetic pressure in
radial direction of shaft as above was formed on cutside cylindrical

25 surface of shaft 40; but because there is problem that, if kinetic
pressure-generating grooves are formed at shaft 40 that is a

revolving member, friction with 0oil becomes serious which friction

force acts as rotation load owing to which the abrasion resistance



radial direction of shaft as above was formed on outside cylindrical 25
surface of shaft 40; but because there is problemthat, if kinetic
pressure-generating grooves are fornmed at shaft 40 that is a revolving
menber, friction with oil beconmes serious which friction force apg%Equ5
rotation | oad owing to which the abrasion resistance 7 1 9 DEC 2005 of shaft
40 deteriorates, nowadays general practice is to build the kinetic
pressure-generating grooves 70 on inner dianeter surface of sleeve 20 that

i s nondri®f n@haﬁéﬁbg@,d%eéhogaé@eesnamédavé generatePrRGCd CRi A6t it® ruddsur e
in radial direction of shaft 5 as above. On other hand, thrust 41 is

furni shedthe shattiaoPboteereparicrasiaInBaASVES JaneFateneruidd aRieRed ¢
pressure in axial direction together with that in radial direction of shaft
as above.S@EheFalTly SRS 291 Thett 6P nRonAET AL R MERTRE L plYh:" FERRTEh&Feng
10 | arger_outer dianeter. than inner dianmeter of sleeye 20 in whic haft 40
is inserted %%%EF%E?e%ﬁVédihh@?taFaHEFEFHBF $Petgdise £orsmhion P&ésiﬁéﬁﬁt

41 is furnished shall be w dened than outer dianeter of thrust 41 so that
event val | §°i #A®Y¥< di ameter part of sleeve 20 has step-differenced shape

where inner dianeter is |arger at hotto 15 part _than per_part. The
above thruspn4fqgﬁévgﬁpg’rFgﬁﬁﬁ%uéqwﬁ§n¥éﬁgﬁfgfg ?gvgpﬁgg %§n§Q£%Q§M?%ﬁ§
support load in axial_ direction.as flui.d ki.netic ressure _i.s .generate

bet ween t%sp SAPYH Seatoc? gceonveerratpﬁ a eulé{)q?hnéa‘t T PoSES uur|53 the al%{oltatlo%lﬁaeﬁtlofn

nner di angter, part. apd. Lz ust $14bott Qi 20-SULT Bge ad betueen Lhr ust 41

top surface”and step erenced rnner ~cylindrical "surfac sl'eeve 20. An

exanpl e of g RLASENEALAYENE] 9 RS MEL HELUEE A M8LE LPLNEE member having

10 larger outer diameter than inner diameter of sleeve 20 in which
shaft 40 is inserted and therefore inner diameter of sleeve 20 to
which the thrust 41 is furnished shall be widened than outer diameter
of thrust 41 so that eventually inner diameter part of sleeve 20
has step-differenced shape where inner diameter is larger at bottom

15 part than at upper part.

The above thrust 41 prevents rising up when shaft 40 revclves
and allows to support load in axial direction as fluid kinetic
pressure 1s generated between top surface of cover plate 60 that
closes up the bottom part of inner diameter part and thrust 41 bottom

20 surface and between thrust 41 top surface and step-differenced inner
cylindrical surface of sleeve 20,

An example ¢f the present invention has structure where thrust
41 is manufactured by molding integrally with shaft 40 as in Figure
5 sonot as a separrate part material as the example furnishes thrust

25 41 as a means to generate fluid kinetic pressure for support of
load in axial direction as above and its most significant feature
iz that kinetic pressure-generating grooves 80 to generate fluid

kinetic pressure inaxial directicon are respectivelybuilt on thrust



41 is manufactured by nolding integrally with shaft 40 as in Figure 5 so
not as a separrate part nmaterial as the exanple furnishes thrust 25 41 as a
nmeans to generate fluid kinetic pressure for support of [|oad in axial
direction as above and its nost significant feature is that ki”PQWﬁEZMS
pressure-generating grooves 80 to generate fluid kinetic pressure in axial
direction are respectively built an thrust 8 1 9 DEC 2005 41 top surface,
step-differenced inner diameter surface of sleeve 20 opposing the bottom
surface, 4hdwover fgicatestertdp fferraced Thaeri slamehahud actiace ahrdsevsl
integrally nmolding in a flange type to shaft 40 bottom part and to build
ki netic %s%@ﬂa%wsqg%%r!@@rg@mgﬁéé%gesoaﬂﬁawwrl rgénér &0 HOPUISH KBRSt ¢
pressure in axial direction sinultaneously on step-differenced, i nner

cyl i ndri cal T&@Hf aget dfmanEeiet W fiddvér prheeredltoposdifdck? & ratrdre
opposing the top surface and the bottom surface of thrusf 41 respectively.
10 This iR Eﬁanﬁéafg%sﬁg' ttom oPARET GRS CRi RELILE pFeR_bt €- PFEFEMEEng
grooves 80 by formng them op_ cove | ate 60 and sl eev 20 that are fixed
menbers (EPRAHPOITY SRAPPTaBaP Aethahalt 1 nIBBREPASE T 108 o MVENoR e oSure
practices.that.ggﬁ ELnet%c ressurfggenera inglgro vegﬂ%ﬁg axi al direction
were 15 t%rmed ArastHP0t at TRY-WFERCERAYt . O But® %P Can a1 58 ve” praltitced
that kinetic. pressure-geperating r QOV 80 .generat i fluid Kineti
pressur e TH HXTat Caf S0t ORE Bo FESRACt FeRy barl ELoR CRFUSE FPEt 6h 4 Face
and cover te 60 t u o s..I .. Fl gur [ t t e
formati onFl%g %ee%ggogﬁrrlts?s%k%gg aﬁ“fr%aeé&?érn%ll gﬁgdlg{)ﬁj&?@r%’%ﬁ%%@bof%§gl%\ég
integralIylwéégbéggiéefg.as i n exanpl e descri bed before.

10 This 1s to change position of formation of kinetic pressure-
generating grooves 80 by forming them on cover plate 60 and sleeve
20 that are fixed members to suppert shaft against shaft in contrast
to conventional practices that
the kinetic pressure-generating grooves for axlial direction were
15 formed on thrust rotating with shaft.

But it can also be practiced that kinetic pressure-generating
grooves 80 generating fluid kinetic pressure in axial directicon
be respectively built on thrust 41 top surface and cover plate €0
teop surface as in Figure 6 differently from the above formation.

20 Whence thrust 41 shall be furnished in formation by molding
integrally with shaft 40 as in exampie described before.

In layout as above, it is preferable to make sleeve 20 from
material having same or lower thermal expansion coefficient than
that of shaft 40 or cover plate 60 though stainless metal may be

25 used for shaft 40 and cover plate 60 as conventional.

First of all there comes merit that manufacturing becomes easier

by integrally manufacturing the shaft 40 and the thrust 41 than

manufacturing the shaft and the thrust in formation of individual



in |layout as above, it is preferable to nake sleeve 20 from material having
same or |ower thermal expansion coefficient than that of shaft 40 or cover
plate 60 though stainless netal nmay be 25 used for shaft 40 and cover plate
60 as conventional. First of all there conmes merit that nmanufac drlithgi0s
beconmes easier by integrally manufacturing the shaft 40 and the thrust 41
than manufacturing the shaft and the thrust in formation of individual 9 1
9 DEC 2005 constructions as conventional, if formation structure of thrust
41 and ki?@ﬂ???%ﬁ?%@ﬂﬁeé@éﬁ%?%??%boﬁ?%ovég BOrmeklaRi aFTHFFEEE 84 thEust

i nproved above. And because shaft 40.and thrust 4 st _he made in,

for mat | orf b P35 SHICHAF BEF pERGPCHPAFFEG L PN CONER of O 1O hrieHeaBiEPEY L6F

i nner di anet er sur%éce f thrust that is jointed with shaft, particularly
the control OfFTect rﬁﬁnéb?Y?'has been very difficult when these two were

i ndi vi dual | f d i I, | ari b

0 Sl K ULBELYT o 26, BOOEILONRL, 40U EL AL 1) Y BeGqES gy
th i i . ti t.

L PECS SN eIk on g ety onopict op,sased ol s, bebery xpry,Lgst
comar| o 16, 852,01 20l s fane BCT 1 g o0 DML 25 cRYEnLL el )

sur f ace ?%§3§%§€£%§§éﬂéEﬁﬁ%ﬁg&gﬁigfyﬁy'ha%y%%%%r%%%gu% %%%%%lgfrﬁ%ﬁe¥ﬁi%gtop

that is y or on cover “plate top rface an rust

surface, which,grooves8Q;£0ahl, be i Up-LQ 9gRer al&, kifefd e, Presgyce in
Nanel y to be

axi al direction. , 1T kinétic pressure-generating grooves are

bui It  20-on hohbn Si dep 1fcd vt Whides dllhaneous omeelbiRinRg ghebothesi des

10 are integrally manufactured as in the present invention so that
production speed may also become very fast.

Also more uniform machinability and facile workmanship can be
provided in comparison to case of both surface machining on thrust
as conventional if kinetic pressure-generating grcoves 8C are built

15 on cover plate 60 top surface and stepwise differenced inner
cylindrical surface of sleeve 20 that is the driven body or on cover
plate 60 top surface and thrust 41 top surface, which grooves 80
shall be built up to generate kinetic pressure in axial direction.

Namely, if kinetic pressure-generating grooves are to be built

20 on both sides of thrust while simultaneous machining of both sides
are infeasible, one side surface shall be machined first after which
the other side surface shall be machined but there may be defect
that eventually the both surface processibility cannot be achieved
egually because one side that supports the thrust has been already

25 processed in contrast to other side now being processed so that
difference arises between these two sides while merit is brought
out that an always uniform processibility can be maintained if the

pair of kinetic pressure-generating grooves 80 are built at
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are infeasible, one side surface shall be machined first after which the

ot her side surface shall be nmachined but there may be defect that
eventually the both surface processibility cannot be achieved equally
because one side that supports the thrust has been already 25 pr&@é§§éﬂﬁin
contrast to other side now being processed so that difference arises

bet ween these two sides while nmerit is brought out that an always uniform
processibility can be maintained if the pair of kinetic pressure-generating
grooves 89" &f & BF |FOTHOLI L B EESBHOB Wt O &eEne S déhFB?r%%‘?%‘ﬁn? roHE4d ot her
as in the present i Particul ar i on resistanc
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and RRO (re t abl -at : i d nd L.l
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than sl eeve, 205 5Q a5 d0 B eventr il 8thal tahhechac tor e kves chasact enistd cs
arising by deformation at tine of
10 60 as described before, 0il gap G between sleeve 20 and shaft 40
can be made not to be further widened for at least initial period
of operation owing to heat of high temperature cccurring by high
speed driving of motor, so that characteristics change rate at high
temperature is reduced according to which the characteristics of
15 NRRO (non-repeatable runout) and RRO (repeatabkle runout) at motor
may be improved.

And it is most preferable to make shaft 40 from material having
higher surface hardness than sleeve 20 sc as to prevent lethal effect
to the drive characteristics arising by deformation at time of

20 operation because shaft 40 is a rotating member.

The greatest merit of the present invention as explained above
is to allow abrasion resistance tc be improved by minimizing the
friction force between oil and kinetic pressure-generating grooves
80 at time of motor driving by forming the kinetic pressure-

25 generating grooves 80 on cover plate 60 top surface and stepwise
differenced inner cylindrical surface of sleeve 20 that is a fixed

member or on cover plate 60 top surface and, instead of inner

cylindrical surface of sleeve 20, on its opposing thrust 41 top
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20 operation because shaft 40 is a rotating nenber. The greatest nerit of
the present invention as explained above is to allow abrasion resistance to
be inproved by mnimzing the friction force between oil and kinetic
pressure-generating grooves 80 at tinme of notor driving by forniﬁg#QQZ

ki netic pressure 25 generating grooves 80 on cover plate 60 top s Bnd
stepwi se differenced inner cylindrical surface of sleeve 20 that is a fixed
menber or on cover plate 60 top surface and, instead of inner cylindrical
surface of s%eeve 20 Qn iH§ oagosin rth@gs%uﬁlftqg %_0%9 D§C1%90%n%%%k%ge
respect i VEFY Tahi GH F5r00vVEs B0 "Of T he” AbBve ar 8t o Geisrat 87 Sk neer e
pressure | tal _dir iLon, i t 41 _shall, ;be .. rall d

with shaf%gﬁgéiﬁhgggggg%g gbr??ig ltﬁéyéé%%%angh%ﬂét%ﬁéﬁf%m?g éﬁ??grﬁghnd

mor e, 1.aciL g rocessiihl1ddy ol Kneldios PSSl e-ORIGLALING OE0VES, B0 L be

provi ded. resent invention has nerit of performance enhancenent of

inprovingighﬁocggiéﬁt rﬁﬁ&kS?ﬂggﬂN r@ngagggérgkggeggﬁ%QHiag!yfﬂﬂfﬁéfygj

noi se of notor, by reducing t igh ténperatu characteristics variation

rate acoobing.to BLabrpeed 0pepaLlongl0oohemBLeL: Bk ey of moiding the

shaft 40 from mate avi I gher surtace ness than sl eeve 20 that

I's a fixed neppenh-WBkbeeghalfveAQiba Badimesd NY JEMRE o RGN &N ERK NY
the sleeve 20 so that this have lower or simlar thernal expansion

coefficient WABRoveERRPAHRA M4 hs shadistdlks | 6 ARRROAI A t RRE ORhOERRL faR and
action of the present invention as above, very useful effects may be

provi ded 4 opsaPsbanbhal hyisknNerreass JWt Ay Usé@ecihd ecpkoRgahi ermprdature
performance reliability by increasing kinetic pressure-generating grooves
80 characteristics variation rate according to high speed operation

10  of motor, by way of molding the shaft 40 from material having higher
surface hardness than sleeve 20 that is a fixed member while shaft
40 is a driving member, together with making the sleeve 20 so that
this have lower cor similar thermal expansion coefficient when
compared with shaft 40.

15 According to conformation and action of the present invention
as above, very useful effects may be provided to substantially
increase motor usage life elongation and performance reliability
by increasing kinetic pressure—-generating grooves 8C
processibility and productivity aleong with workmanship in process

20 line manufacturing the motor and alsc by improving NRRO and RRO

characteristics and abrasion resistance at driving time.
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processibility and productivity along with workmanship in process 20 |ine
manuf acturing the notor and al so by inproving NRRO and RRO characteristics
and abrasion resistance at driving tinme. 12 1 9 DEC 2005 WHAT IS CLAIMED I S:
1. A spindle notor conprising a base plate; a sleeve that is joineg %jtaﬁ
said base plate while said sleeve 5 is holed through vertically, tRSEL AWSr
di aneter part of which is wdened at bottom part so that said inner
dianeter part is stepwise differenced; a stator assenbly that is joined to
outer cylindrical surface of said sleeve above said base plate; 10 a shaft
that is ipserted dniesrygdi ameter part of said sleeve so that said shaft
can revolve and is nolded integrally with flange-shaped thrust at bottom
part coi nci di ng AM $hi hdnermet @red @fipr dxatrigom part where said i nner dianeter
of said sleeve has been w dened; 15 a rotor assenbly where hub center part
is joined integralbysetmldiop; part of said shaft and a magnet is attached at
inner cylindrical surface that is outer cylindrical surface edge part of
sai d hub ext endedsdeenwaritst whijch neagnet h gerieriad s plekecthridreagaétiisd efeorece by
interaction with said stator assenbly; 20 a set of kinetic
pr essér e-gererladd ngugragy e rtthataldenetaee infikui dikineetr cpgresstunéiiian riadi al
direction of shaft, which grooves are respectively formed at upper and
| oner partiddnedmer bdt aoptmrt sorflacke sefidandes| e ppesichgi ¢ e egutiee
cylindrical surface of said shaft;
differenced;
& stator assembly that is joined to outer cylindrical surface
of said sleeve above said base plate;

10 a shaft that is inserted in inner diameter part of said sleeve
so that said shaft can revolve and is molded integrally with
flange-shaped thrust at bottom part coinciding with inner diameter
bottom part where said inner diameter of said sleeve has been
widened;

15 a rotor assembly where hub center part is joined integrally
to top part of said shaft and a magnet is attached at inner
cylindrical surface that is outer cylindrical surface edge part
of said thub extended downward, which magnet generates
electromagnetic force by interaction with said stator assembly:;

20 a set of kinetic pressure-generating grooves that generate
fluid kinetic pressure in radial direction of shaft, which grooves
are respectively formed at upper and lower part of inner diameter
surface of said sleeve opposing the ocuter cylindrical surface of
said shaft;

25 another set of kinetic pressure-generating grooves that
generate fluid kinetic pressure in axial direction, which grooves
are respectively formed at top surface cf cover plate that is

furnished oppositely tobottom surface of said thrust while covering
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25 anot her set of kinetic pressure-generating grooves that generate fluid
ki netic pressure in axial direction, which grooves are respectively forned
at top surface of cover plate that is furnished oppositely to bottom
surface of said thrust while covering 13 19BEC2005 5 the bottom part of

i nner dianeter part of said sleeve and said stepw se differenced §8b&2005
cylindrical surface of said sleeve which surface opposes the thrust top
surface; and wherein the sleeve is made of material having thermal expansion

CoeffiCi%%%lﬂ%@ﬂgﬁ;ﬁgkgwo%hgm%?nedfgmégﬁfﬁgggé'oﬁia%@?nghg?ggtghgi aghaim

1, whereinsal a is M mat ér i avi hg Su e Ness

than sai d.sloeye o BcrSpLadLe IRLOcoOMILELIY o103 Base a8l 2y ol RaYR that

is joine ase plrate whi said sleeve ol'e

verticall i r. di ter r.t ,of i IS, idened at bottom part so

t hat thiS%Fgﬁgg 5&§ﬁgfgr%g%r$hfg%§t§% ggr%ngfeféﬁged; 15 a stator assenbly
that is joined to outer cylindrical surface of said sleeve above said base
pl ate; a shaft WPeERin Shenkeey iEnmrema BREFREEr DREIRT JHeBRY SRBBIL 5o
that said shaft can revolve and is nolded integrally with flange-shaped

t hr us? at CBotHorheRhr tOYRY FEPRI By AR BRI tdPaRerEr 20 bottom part where
said inner dianeter of said sleeve has been w dened; a rotor assenbly where
hub center part is joined integrally to top part of said shaft and a magnet

i's attached at %BQ%Ble motor in Claim 1, wherein said shaft is made of
material having higher surface hardness than said sleeve.
3. Spindle motor comprising
10 a base plate;

a sleeve that is joined with said base plate while said sleeve
is holed through vertically, the inner diameter part of which is
widened at bottom part so that this inner diameter part is stepwise
differenced;

15 a stator assembly that is joined to cuter cylindrical surface
of said sleeve above said base plate;

a shaft that is inserted in inner diameter part of said sleeve
so that said shaft can revolve and is molded integrally with
flange-shaped thrust at bottom part coinciding with inner diameter

20 bottom part where said inner diameter of said sleeve has been
widened;

a rotor assembly where hub center part is joined integrally
to top part of said shaft and a magnet is attached at inner
cylindrical surface that is outer cylindrical surface edge part

25 of said hub extended downward, which magnet (generates
electromagnetic force by interaction with said stator assembly;

a set of kinetic pressure-generating grooves that generate

fluid kinetic pressure in radial directicn of shaft, which grooves
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cylindrical surface that is outer cylindrical surface edge part 25 of said
hub ext ended downward, which magnet generates el ectronagnetic force by
interaction with said stator assenbly; a set of kinetic pressure- eﬁgggﬁgng
grooves that generate fluid kinetic pressure in radial direction o 9 Q
whi ch grooves 14 1 9 DEC 2005 are respectively fornmed at upper and | ower
part of inner dianeter surface of said sleeve opposing the outer
cylindrical surface. of. said shaft; another set of Kkinet]

BovasTm ¥

; c .
pressur e2GBMeT ;TN 4F ?t §PgeRefat e ?W?ﬁ(fqatngﬁz&nB?Es%%ﬁQEQQ¥ axi al
direction, ¥@ich ?roovgs are res ecIivgg{ formed a .th.SUﬁface of cover
plate t hAtTF &<t of nfShed® Ypposi RS+ Gt Gm-Sdr FiceNGF 154 dSPRFESE hhil e
covering tge bo%tgn1part of inner dianeter part of said sleeve and the
thrust top stirfthée opposing stepwise dif ferenced inner cylindrical
surface 10 of said sl eeve ;: .and wherein the sleeve is nade of mater.i
vt oot hermyl SanEneF oR et e T At e A e e T ¢
4. Spindle motor ih Clai.m 3,. wherein said shaft i.s de of 15 terial
vt B o ERET 08 4 helt KiRe b BE RS LB e 36T AR AR
are respectively formed at top surface c¢f cover plate that is
furnished oppositely tobottom surface of said thrust while covering
fLhe bottom part of inner diameter part of said sleeve and the thrust
top surface opposing stepwise differenced inner cylindrical surface

10 of said sleeve; and

wherein the sleeve is made of material having thermal expansion

coefficient lower than or the same as the shaft.

4. Spindle motor in Claim 3, wherein said shaft is made of

15 material having higher surface hardness than said sleeve.

15



