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~THE INVENTION 5 1. Field of the Invention The present invention rétat

" a bearing nenber including a cylindrical body rotatably supporting a shaft
menber and a nethod for manufacturing the bearing nmenber, and to a dynam c
pressure bearing device. 10 2. Description of Related Art Bearing nenbers

that rotat aBEA FINRNENR o del ed, I n_various devices,
but they are oftén made W|E "34-' GpFHh7 8!

diiz e AMIS pper

3 FeR—asS—Po 9 s
metals in general do ANDHAVNAMUY RRESSERINBER B ASGSHRRGREANd have a
pr obl em of being prone to discol oration and corrosion. vi ces that
require a clean environnment, such as hard disk drive devices (HDD),

anti - cor r OB ADKIHASUNES O R 1R TRIALS re rendered on the surface of the
beari ng nenber. wever, i i -corrosion neasures such as

| plating®asl20 dFsedsdebte dhoyetisgqui res a consi derabl e anount of preparation
and time, and E&g anti-corrosion neasures are a cause behind | ower
productivity. 5t ipgentivhaelathe tph dleadinfy henit® ranBiadgnd b M pl ating

in particuéaind@ka uent processes difficult. Al so, pieces and dusts
of the pl at%dn.fi [ m%v(\)gglqﬁ?%a%& 98%%?1[21"%3 2fprBrmewber andra meshed Whrer e t he

pl-at ed | aymanhdisctheriz e Kairi9f reshpdue of -hard pj eces and dusts
soneti nes scratches or wears lgéwayet e’tsat;}rﬁftgé%e&g?a]ﬁms%ﬁ?u% RRg Fur t her,

because t H&F'#i-ckness of the plated | ayer can vary approxi mately 20% and
there gre protrusions on the surface, a problem may occur in the precision
of di nmensi ons. 2 ~ MAY 2004 For exanple, in a dynam c pressure bearing

device that utihéseHtiddfor Related Art

Bearing members that rotatably support a shaﬁ member are widely

A lo'd & ity )

used in various devices, but they are often made with copper metals such as
phosphor bronze. Copper metals in general do not have good corrosion
15 resistance and have a problem of being prone to discoloration and corrosion.
In devices that require a clean environment, such as hard disk drive devices
(HDD), anti-corrosion measures, e.g., plating, are rendered on the surface of
the bearing member.
However, implementing anti-corrosion measures such as plating as
20 discussed above requires a considerable amount of preparation and time, and
the anti-corrosion measures are a cause behind lower productivity. Due to
the fact that the plated film is a hard film, plating in particular makes
subsequent processes difficult. Also, pieces and dusts of the plated film
would likely adhere and/or remain in areas where the plated layer has been
25 cut off, and the residue of hard pieces and dusts sometimes scratches or
wears away the surface of a shaft member. F urther, because the thickness of
the plated layer can vary approximately +20% and there are protrusions on

¢ . ..
he surface, a problem may occur in the precision of dimensions.




~dynam c pressure of a lubricating fluid, because the dyngggp essure is
generated in the lubricating fluid poured into a narrow rﬁﬁg A8s space,
fluctuations in dinmensions and protrusions can occur as descri bed above 5
“when the plate layer is fornmed on the dynam c pressure surface and can have
a great inpact on the dynam c pressure performance. SUMVARY OF THE
I NVENTION: It is an object of the present invention to provide a bearing

nmenber, its l@oFeRafndd, Uniadymhioskesaiet BedymanbeicprBss utikizbeahe ng devi ce
that can easily and effectively prevent discoloration and corrosion of the
beari ng fERd@ic pressaceof 2 fulbnerling Juathesause tee dbovmioprasstire i a beari ng

menber in_acc r‘cgan i.,th qne ﬁnb di ment. f the present invention and a
dynan ¢ Peiarssd it By Mk O eEooEdjnha BEsoY HERMREI SRAE | i ndr i cal
body conghibtustidis ia dieRiisithd@beFoti-iaibnk 0hAlebhYaSHERIBS Asalt nmenber

may be nmade of a cggfer metal , and an anti-rust filmconprising cupric
benzot r i whendhemlatselafyer mefbroredt dretbudyvamioprashere yhifack avdlcabdwe Wt h

such a beari ng, man%er, a favorable anti -rgst effect can be 20 obtained in a
st abl e nARRET" AHe qq}b@_%g}?gg}ﬁw&sgﬁﬁpeg P3G measures such as plating
can be made unnecessary through the anti-rust filmconprising cupric ...
benzotriazole that can be forned easily. In addition, the anti-rust film

conpr i si DYMMARYE Gk 72K ANVIENETION:ns extrenely thinly and therefore causes

virtually no fl.uctuations bg t he di.nensi.ons of the bearing 25 penmber) and
peel i ng probl &g Iegtd the preshntdgvantor do previds @ bearing mamber, Hshas

stab i ln st l f vice accordi ng
fo the prasatrnreRtib, o e B P SR RS, O e has
been addeilysyndeffasivbiaprevéthtib@abianiif dnd dotrasioerfahbarkiriigy gap space

formed between the
member surface.
In order to achieve the above object, in a bearing member in
accordance with one embodiment of the present invention and a dynamic
I5  pressure bearing device using the bearing member, a cylindrical body
constituting a bearing member that rotatably supports a shaft member ﬁay
be made of a copper metal, and an anti-rust film comprising cupric
benzotriazole may be formed on the surface of the cylindrical body.
With such a bearing member, a favorable anti-rust effect can be
20 obtained in a stable manner and a time-consuming anti-corrosion measures
-such as plating can be made unnecessary through the anti-rust film
comprising cupric benzotriazole that can be formed easily. In addition, the
anti-rust film comprising cupric benzotriazole forms extremely thinly and
therefore causes virtually no fluctuations in the dimensions of the bearing
25 member, and peeling problems can also be avoided due to the fact that the
film has stable adhesion strength.
In the dynamic pressure bearing device according to ;he present

invention, a lubricating fluid to which benzotriazole has been added may be

used as a lubricating fluid inside a bearing gap space formed between the

H]



~2 7 NMAY 200 bearing nmenber defining the cylindrical body! haf t
- menber. As a result, even if the anti-rust fil mcorrprisi%?]%&ﬁw?m

- benzotriazole fornmed on the surface of the bearing nmenber is elimnated due
‘to inpact fromheat, the benzotriazole added to the lubricating fluid would
be supplied to the part of 5 the anti-rust filmthat was elimnated and a
new anti-rust filmconprising cupric benzotriazole will be formed there.
Here, the lsenigt meatol cefigdeg the cyinedliekIricmtd mbeid vh i MHymber bakueen 0.01
w. %and 10 wt. %  Further in the dynam c pressure bearing device in

accor danc &t heyameifthe gnsiserit filhy eompoisingceaypt bearotrseald foguedadr on,

whi ch hol | i L uid, Wi thi;n th earin a pace by surface
t ensi on, gg?/%ggfalgggﬁlgéggé%gn%krlkléélgltﬁ%%fsn(agll%l’%agtegfﬁfeh@giﬁgé?%t%@‘@ e, When

a capi | | abphsataiazoly seddd anttieslubrRvitieo &l &B@l@&@@ﬁﬁﬂiﬁ& gupf paigbearing
gap, ig\ t?ﬁ event t%@ anti-rust_ filmconprising cupric enzotriazole 15

f or med” on ‘PhENEFYSEdEmpfhatsapelmingtedenbba e ehiinfusatideh chisptisiigrpact
from heat oyt 1€ LaRLLS; c ¢t of the |ubricating fluid against the
surface oful%he begét?lrlaggﬁae%zf%e\{%{ﬂlﬁaﬁﬁ%‘@ne | arger, causing the surface
tension of theHeapithedienz66ahidl8 29868 it®Rhd PulShi S By, i Gh d harm the
seal i ng f@gfti on of the lubricating fluid and I{Ent?rl%glgé%% B%@g%‘%?%ty of
the | ubri 1i‘7"|b $ paddl Qwty Baki ng to the outside. In contrast, in accordance

with the pr esep{lrtjhnveint LOE’Q the benzotriazol e added to the lubricating
fluid woul d be SUpPT 242G JERAIHC PRessyae bearingidevagr in aceordsn¢amwithathenas

el i m nat egrcabAt [IBfeMtBNG it gz - £ . I Sl ri.c, benzotriazol e at
the capi ﬁ?kairtﬁw_s_eal i ngnéega?gt}lérﬁ%&g]t egreﬁmlé?ggl Eu%l ﬁg‘ﬂ%ﬁ’f?im})%ﬁtmﬁl m
conpri i nuislsithen bhe boaringzapesrisve Myt urBideaahbion bRy AlICINE faP! | | ary
seal ing secti.on when_the anti-rust filmconprising cupri benzotriazol e
formed orPROPENE gF¢aekthsr bearenpeapisngcarenber is el iminated. The newy forned

anti-rust fil I.Si: i.c_benzotri azole woul.d cause the angl e of
contact of thenw?l ggﬁ@@%ﬁ‘;%@?@ ?%th?él ShfoVidedattheppening arepattrience
t he seal ilRgringngdp,an t%@@vdnb%é@hﬂ?ﬁis@?ﬂm%nhpﬁgﬂﬁ{ aﬁ)r%c b?ﬁzoir%ﬂg% 200

sealability of the lubricating fluid would be maintarned favor over a
| ong ‘Per iBEMmeH opithe surfacernd thabehriceunenderss blichinhtal Heatd papaRITDEr
accordi ng; i.-nventio lindrical_ body that supports a

t
Shatt moded Hree%’a‘?‘ure\e/aéfe%r/ie gf Partach Bf the yl‘%ﬁé&fﬁeﬂwd againet she padeceaf body i s

formed withb baati@RReemMRE ould become larger, causing the surface tension of the

capillary sealing section to diminish, which would harm the sealing function
of the lubricating fluid and increase the possibility of the lubricating fluid
20 leaking to the outside. In contrast, in accordance with the present invention,
the benzotriazole added to the lubricating fluid would be supplied anew to the
part of the anti-rust film that was eliminated and form a new anti-rust film
comprising cupric benzotriazole at the capiflary sealing section. In other
words, a new anti-rust film comprising cupric benzotriazole is automatically
25 formed at the capillary sealing section when the anti-rust film comprising
cupric benzotriazole formed on the surface of the bearing member is
eliminated. The newly formed anti-rust film comprising cupric benzotriazole
would cause the angle of contact of the lubricating fluid to be small again,

and as a consequence the sealing function would be maintained well and the



-~and an anti-rust filmconprising cupric benzotriazol e maygﬁ irf rmed on the
surface of the cylindrical body. According to this manufa ri mhod,
‘the anti-rust filmconprising cupric benzotriazole can be easily forned and
ti meconsum ng anti-corrosion nmeasures such as plating are rendered ~0
unnecessary. In the manufacturing nethod in accordance with the present

i nvention, the anti-rust filmconprising cupric benzotriazole may be forned
using a vvasPi nig sol ution or a machining solution to which benzotriazol e has
been adde§alahfpobihedubaivesing fwd weulsh s maintbedifaemably peenmbhisng

sol uti On-spte‘i‘io"(‘]h& hRenzotriazol e has been added may be a water-soluble
washi ng solution uséd in a degreasing washi ng process follow ng a finishing
process of thdnaykimghifatuhagmetibdasdi Bé&@ng%ﬁb&@é@or&&%’%% a

cl eani ng agent has been added may be used as the water-sol ubl e washi ng

sol ut i on PrasRptIREentienn aylizdriegemdctimtirappontssushaitenambeveclageerly as its

i _and h I dded to jt. Further, th
achi £ ndORRRAT i RaR BRI HEF G20 peThas B HitbchohRprRe
vat er - Solaldl h Gtil a8 (6] Wi PrsHEAyl e bbb ROAL deBrikhigidlcal body.

I n accordance with the present invention, organic sofvents use

convent | 6Hafacy oftle m’im&amidrqﬂy ackondirey tosthas nsamarfdcolirbie hastBbd othet hat are
prone to_oecur I,ﬁl t he dr%i né lEl)roc ss after vvash'l)ng wi.th pure water can be

f avor abl §UpF BV B CHPPIRE AR hepzetriarelatan Pe rastly fpymmed ped 2unei azol e

for med oBokmi S0 oPlost P rRARLHS IS placthe afo BI20R2 Cther features

and advant ages the 1 nvention w p romthé foll ow ng
det ailf edudmscasspty.on. BRI EF DESCRI PTION OF THE DRAWNG 5 Fig. 1 shows a

| ongi t udi na:DDfr ogs-secti onal view to explain an exanple of a structure of a
motor for HDD'RHh ¢ PanwReiging mpshpd dn asepndppee wath Bhe presentdynani ¢

pressure; eyl ce I the.present.invention has ,begn applied. to
PREFERRE 95 &Eﬁ%h“?ﬁl}es?%(ggn?prﬁ EVRRC PEnfITiaZ AR oo A o,
exanpl e afingna washing solution or a machining solution to which benzotriazole has

" been added.

15 In accordance with the present embodiment, the washing solution to
which benzotriazole has been added may be a water-soluble washing solution
used 1n a degreasing washing process following a finishing process of the
cylindrical body. In addition, pure water to which a cleaning agent has been
added may be used as the water-soluble washing solution, and the cleaning

20 agent can have a surface-active agent as its primary component and have
benzotriazole added to it. Further, the machining solution to which
benzotriazole has been added may be a water-soluble cutting solution used in
the cutting of the cylindrical body. |

In accordance with the present invention, organic solvents used
25  conventionally are unnecessary, and water stains and discoloration that are
prone to occur in the drying process after washing with pure water can be
favorably prevented by the anti-rust film comprising cupric benzotriazole

formed on the surface of the bearing member.



~enbodi nrent of the present invention as applied to a bear @‘na MﬂYrtmﬂ{‘ of a
hard di sk drive device (HDD). First the overall structure of the hard disk
~drive device (HDD) is described with reference to Fig. i i5 The
shaft-rotating spindle notor for HDD shown in Fig. 1 includes a stator
assenbly 1) which is a fixed nmenber, and a rotator assenbly 2, which is a
rotating nenber assenbled over the stator assenbly 1 as shown in the
figure. OF theQehertfoetsicatord Assaitakys df 1RS Lix ey rewed onto a
fixed bas (fnﬁt shown in the figur e%. Thdg%?ﬁnggéhéﬁgvn%rqéfgpé%fegl&rrtggﬁby an 20
al um num YstigHowedetalleddlesedptioni t s weight; in the generally center area
of the fixed frame 11 is a bearing holder 12 fornmed upright and having a
ring shaped cylindrical body section that nakes up a bearing hol di ng
nenber. GRIBE DESERIPTIONOE BAGEDHRADF IRt he bearing holder 12 is a
bearing sleeve, 13, which is a fixed bearing nenber fornmed in a hollow
cyl i nder shapdi€2bshpwea lnghudmaldivess-seetiofiag vhaats Bgpklig Qe ddnpRY al so
be j oi ne : Lng hal.de hr oug ress fit or shrink fit. The
@f‘é%&ﬁb‘ﬁﬂ?é{%o W8 Ty grqﬁ (ﬁ%ﬁg@&sﬁé&wdm@@r ¢q@uippsdotiths phosphor

beari ng sl eeve
bronze, idynandepré@urabeat; & 0 R jth soal . di aneter easy.
Mbr eover , a_fiIﬁ\includingﬂngﬁﬁgi@tﬁgggﬂﬁgﬁgﬁgeﬁ%nﬂgnﬁF%b%%% eFlater is
formed oAPBedeast a 5 2 7 MAY 2004 part of the surface of the bearing

. sleeve 13 that faces a rotating shaft '?l. In one enbodinent, the filmis
conposed of cupric benzotriazole functions as an anti-rust filmand may be

formgg OPREFERBRES B EXfr.t he bearing sleeve 13. s A stator core 14
conprising a stacke y of electromagnetic steel plates is

mount ed on t hEhepueddmgnsbutibace dostriteg Mabl of eregireunference of
t he bearing aolder 12. Adrive coil 15 1is moé%ﬁn%gg%%%’eg¥a?he salient pole
sect i ons®'BPEYRRRY fifhermresent imwention astpplivel tood Beirigeshakibe2 bfthat makes
up the rpiQf4; : 2 lsdnserted in io a freely rotatable manner in the
beari ng hol e(h?%r%ﬁrrﬁ:isréé)f’l ia%wf: %EH m%‘FStat}}erﬁV(%@H-SﬁﬁFcéum ohthe herddmtker axi s of
the bearduge dbeiey HDD) ERskAbad with $0R1En@l ol gt he Present enbodinment s
formed fromstainless steel. A dynamc pressuregSurface formed on the inner
ci r clinf er encelbushaltaotiting epiretie nngohreHDD thewhearFing1hesmes 13 i s
positio face,in the radial t5 direction the dynam c pressure surface
f or imed Ogﬁgtﬂ%gasgg gilly Ei W(l,’lb‘?h 5a @EI member, and a rotator assembly 2, which

1s a rotating member assembled over the stator assembly 1 as shown in the

figure. Of these, the stator assembly 1 has a fixed frame 11 screwed onto a
fixed base (not shown in the figure). The fixed fraxﬁe 11 is formed by an
20 aluminum metal material to reduce its weight; in the generally center area of
the fixed frame 11isa bearing holder 12 formed upright and having a ring-
shaped cylindrical body section that makes up a bearing holding member,

On the inner circumference side of the bearing holder 12 is a bearing
sleeve 13, which is a fixed bearing member formed in a hollow cylinder shape,
25 fixed with an adhesive. The bearing sleeve 13 may also be joined to the

bearing holder 12 through press fit or shrink fit. The bearing sleeve 13 is
formed from a copper alloy material, such as phosphor bronze, in order to.

make the machining of holes with small diameter easy. Moreover, a film

including cupric benzotriazole to be discussed later is formed on at least a



~surface of the rotating shaft 21; and in a mnute bearing g? ace between
the two dynam c pressure surfaces is fornmed a radial dynagi c%@gﬁme
_bearing section RB. Mre specifically, the dynam c pressure surface on the
. bearing sleeve 13 side and the dynam c pressure surface on the rotating
shaft 20 21 side in the radial dynam c pressure bearing section RB face
each other in a circular fashion across a mnute gap of a few ~xm This

m nut e gapAgpdcke furfase af HeabéagngapespacetHan iR shtadidy Goat of Mped

| ubricatin flgig. corrprfési g .a lubricating oil or an el ectromagnetic fluid
is pour ea(?éLBeetﬁ Bt o e fisTigg semnosed wé cibmie beatritmpzblafuhctamsdissaussed
later. 254 i r facq. of the beari sl.eeve 13 are

provi ded WI-IE'I[B. Eu%gi&g:a%g%%%%g %F%gguogle&gee%%tfﬁet FH a‘&r%gt\;’gsb?aﬁ&g glkBWh in the
figure) flécnmed in a herringbone configuration in two bl ocks of concave ring
shape? separated in the axial direction, for exanple. According to the
structure hav i%@tattﬂ’écqrgd*‘ia?o%Qﬁélfﬁ&a ptadedrleyereddralyi ofiplgetmomasgneriben

rotati ongta@ie3as is molsi eqpl ace. the. ing action of the two bl ocks
of radi al dygg&rlri élﬁrhé%‘Q&Fé%g‘etr%’%r%f’PHE“&r%@% Wt theswailddhepattenbri cati ng

fluid tocyenerfatencdyfnhebeaBhesslaey 130 A habe L8 155 Wi 3R 3k, of and a
.rotating_hub 22 discussed |ater are supported In the radia irection while
f1 oati ng i Sehentsprle secdpneprowdedyngheseatyans ¢4pr essure of the

| ubricating fiwid, . Eurther e,, a known capillary sealing section RSis

provi ded at a}%“S%SFﬁ%é 35%@]1 {hatonpges yp t ﬁé‘oﬁﬁpﬁ%ﬁm%%ﬂﬁgm@,tedmt he

- beariing gdpedpacentobletManhadigk ' f e; hear segction RB. The
capillary sealing secti oﬁ RS i sh‘gl??%%%lgr@égg%%%deﬂb@grﬁoﬁal 8%?) space facing
in the rémoaghtimleialen ihencaiteh aaid o theHoah-agesibovdred. q’hetﬂﬁaﬁﬁg” ng sleeve
13 or onsﬁr}? rotﬁzlig% shaft 21 in a manner that the tilt surfacé gradually

wi dens t owar dd PHee stiess e bodimetasdprmged foma stainiers stepl. of the figure),

such that’ theAgg,Q]i ial.edirectiqgn gradual ly. widens to a gap
di mensi on of 20i xr%n%igt‘rgg?)&&%g gha 8@%{3@0“%#& IONGF FrCHMUREE IR F W eesi ze of

t he capidftheybepenlg hglesgehi GeaRS oliedfe i ' - .Lhat the
gas-|i qu(iig interface of the | 3br igca?i ngl?ﬁgﬁﬁ}lgﬁg%hﬁnggééﬁgt%gﬁ filll | ary

seal ’ng GEEHUhtsiyraBin prespurarsuxface firatddoon ahdoataririshahfentd t he

meant i Mgy, &feal ft at i shaft 21, indicated at the bottom of
the fi gur“é?éﬁesd}ﬁﬁlgggta}?g %%a%?jslkf’gagﬁe%“tlﬁ?%be%ﬂlagSaﬂéﬁpa?ﬁé'et‘nemt 20

pl at e 24hiesweody RO jels@rLHifde 55 cassion forned in a concave
fashi on_at the bottom center of thelsbglg:?lg%él s%éaglv%’%n}crpﬁeﬁﬁu‘fq gure. In the

depr essiPSATEIE $asbiopdRBi Moxsl seelickly, the dgynaith & rés0%6 Yuef3H g provi ded
on the %%Qrﬁlurfaé:e ﬁ %ge thrust plate 24 faces in close proximty the
dynami ¢ pressgiJsrlg YUl §1% rotheidanamic nressuse surfast envibe I8tating ahhfar i ng

gap 28pacd si8e betMes i r re. surface f. the thryst plate 24
and the bearing sl eﬂ?/ﬁeamﬁgﬁ%{gﬁ?]g?%&?g%g%bmﬁhﬁgﬁ nmgft’ﬁece %tgl‘?lrénbeari ng

sect i onaS@eculadfishiomattoss a mieh@SEPHOX I tyn t THiDE; I C
 pressur surf%ée of the thrust plate 24 is tzglyréounter lgﬁté‘% ggli%}ég%?l ch
consi st 27388 3 MRER SERpERpaednbe v hith b redeteaiined yubsicgengdifangt er . The

counter C&h@&'&ll‘]‘é ailﬁb&cating oil or an electromagnetic fluid is poured.
Benzotriazole is added to the lubricating fluid, as discussed later.
25 The dynamic pressure surface of the bearing sleeve 13 are provided
with rqdial dynamic pressure generating grooves (not shown in the figure)
formed in a herringbone configuration in two blocks of concave ring shapes
separated in the axial direction, for example. According to the structure

having the radial dynamic pressure generating grooves, when rotation takes



-2 ~ MAY 200 nmounted to close off the bottom opening area Qf_the bearing

sl eeve 13 and fixed with an adhesive 17. A bottom thrust Bdﬂﬂ}tgwssure
_bearing section SBb is formed in a gap formed by the dynam c presSure
surface provided at the top of the counter plate 16 and the dynaric
pressure surface provided at 5 the bottomof the thrust plate 24 facing
each other in close proximty. The two dynam c pressure surfaces of the
thrust plplaee Zheanoinphver AAMLELHY 866 BIRLS W kaga1 Al nhhse g@@gswg sl eeve 13
‘and of the counter plate f6 that faces themtogether conStitute a set of
thrust dy¥HIfT8BEE80Yes Dreapiriges dot {udnicasBr Andl SBRmexie denoash other in

the axi al,ditegt i Thes rust, t ynam c pressure_bearing sections are
in each case lgl%r’ gﬁglel?:lt Qﬁe f%épmtghseha(gg%g&“ﬁga HQF%%gch‘bl? gdslisquissed {aters face
each ot herreamppssted i thiet 10 dgaPdREctiorl RNIRMd X Igeckion.. The
i dentical |l upricating fluidis filled fromthéﬁ%]gld?%a% éall‘a%/f?riéilr‘r’i’e%hﬁr“er}’se?sure
bearing <B&UdYSIRE nresrered|theilnbrcatinglfbadi ng gap spaces formed by the

m nut e gaps ar};q%rw%%nues in the aélgal di [_ecti on via a i5 path on the outer
ci rcunf erence o dPTE ARV R CaPYlaTyY sgaling seaiien Rihissrovedsstaiome of t he

dynan c ppesiif freauihdiestsH ad r - 4..,and that of the bearing
sl eeve 13 aﬁhgr on at | east %nggeo@tdgztthgﬁéfnﬁsb&&%sg‘fﬁréng§?P§BQC%PF t he

thrust plhe sadial dydantiapredsurhdeacing @ictiph®B. The @ﬁll&fﬂyéﬂﬁ%(

herri ngbgn(ie}-.shﬁged t hr ustﬁqiignarri C pressure generating grooves (not shown 20
in the frgur®) “PrseBPEkBY dhe bsatiagezan supceHfagioy indpermidéd i n the radi al
di r egd | oRirel-Qbn &XEHR [ truct ur when rotation takes place, the
punpi ng agffitonnof theﬁ}tthﬁgéa&?ﬁ%%dcmpﬁfs qarngelseread oy ogr dessating
pressuri g tHeinl allrdrosdri that thoitilt 5Qr 8O e Q?&g r so that the
rotating sh:&t t21 and the rotating hub ngarlgalg%a t-@ut%%%afrtagéﬁﬁn t he thrust
25 di r ecP VSR thecberrmngitownrds she dopbf thefibubs)| sadh tigh i fhai ¢hp ithend ot ati ng

hub 22 that; wWth the.rotating shaft 21 constitutes the rotor assenbly
2 is for Fn@da?%%&ég%éﬁ%é%@%W&@‘fﬁ%%ﬁ%@&p@Wl%@ﬁ%lmyoaﬁﬁ)oahurfpnum net al
or an iretampleal Tid FQy g di.um,such as a netc disk
(not shown r:iﬁ the fi gﬁ(} g?&(%%%%&%#{%s%&df{f%eéra (l)lrll‘rflryﬁﬁﬁ'g‘g S“%%gnm 2004

cent B a#teAeiprmined bt suding wasbile: b qusoNg @RCntédicdof GldfubhRlm nhi ch is

j oi ned i%ﬁil.sjr}itar% szhi ori t hrough press fit or shrink fit wth tthe top
area of the PoPurd iy thp sppillaryisealing serigom &S hbothothet inogothetsa@dnhas a
gener al lahE¥obNdefcshaped body section 22a on whose outer circunference a
recording 5 nmediumdi sk is mounted. A disk nmounting surface 22b on which a

recor di ng nedinuthednekningt, o hawRnidvItREe HEAWELLLS JTOY | gct's
out warcrleg}/ from.the body section 22a in trhe ra%i %%Rﬂgxg il%g%erﬂr% ﬁ}eng- shaped
drive ma§he o5the figyrdyiedized a hegi dinkshabed uhfwstarias 2al Theftkrher body

sectyhon o he.ring- shaped drive magn 23 is circularly t0O positioned
opposi t(—g3 ig%% %E%Jdg%ﬁdn’int?/qﬁn'fl‘ffés%ﬂ%éfé‘%ﬁrﬁéﬁﬁﬂ@@ﬁ@é iBfdcagpiaces of the

salient fpdionseahttsiodh cbRfrHLOheaRNS dod Py I PEYRSSM. 2POYE, an

anti-rust filmconprising cupric benzo azole urfaces of

the ent GeBrasewm oigthel leering Sleewhilahthe dyhemfié $RSs08ALE Y IBIRG 3R
benzot rit the lubricating fluird. These Is features are

le is. added t
di scuss e@g ??Peﬁ‘:éffﬁ%f Oﬁg}eoazr“ﬁ Pétte Yolpres in alosk @roBTMt)y ithe dyhetstocycl i ¢

: h he fal l.ow t t . St t |
](c?8;Ypm(jiJg:ﬁr@ém‘@§§?ﬁc§§r&ﬁﬁ§%n'\mea@edaru§gs S N anlﬁngrgug%pusrp%ce ruetira

25 between the dynamic pressure surfaces of the thrust plate 24 and the bearing
sleeve 13 is formed a top thrust dynamic pressure bearing section SBa.
Additionally, in close proximity to the bottom dynamic pressure
surface of the thrust plate 24 is a counter plate 16, which consists of a disk-

shaped member with a relatively large diameter. The counter plate 16 is



fO 25 Benzotriazole (BTA) may preferably be added to the ri.cating
fluid at the ratio of 0.01 w. %or nore. In the present elﬁozgﬂ@z@ﬂm
_benzotriazole (BTA) is added at the ratio of 0.5 w. % Mre than 10 wt. %
of benzotriazole (BTA) nmay not yield any greater effect and therefore may
be unnecessary. 9 r ~Y zoos Addition of 10 wt. % or less is sufficient
and no substantial problens would arise by adding 5 wt. / or less. In the

nmeant i memddifednd ctdst Y flid HoeORNIPeRing aetpsf theblenaoly kraot a3faardred on al |
surfaces of the entire bearing sleeve 13 is a polyner conplex 5 film

expr essefixad Wide HHNBJ@SGLE 1and brtsomhbrag (0w mi Broseerabadhg steieen by

havi ng t In the ospho bronze that nmake t he beari ng sl eeve
13 react g%lbtlﬁ genzotrrllaa%aﬁ (%Fp? £ NPT S U %ﬁgf%pﬁw e('i . S N%
~C / VN tige tdieofitRCRSS1tE©Opaak me;tmmmavﬁmtc HHdsBUEOBRFL S PEHGYET la@
benzotriazol e can be perfornmed at the sane time as the washing process

f ol | owi nthe hettem: ofi thy thirusthplate dl‘lsfhcmg qucbodber in close privingéyr eaS| ng

washi ng proce t hat,takes ace a t cu ter| for t he
bearing sl eev?ﬁﬁéwﬂ%’rﬂa&n &Prﬁﬁ%‘é’ﬁh%urr oI r?%éh? ghl%?&tpgﬁrea?g €ni shing t he
i nner di ap@i@ic pRREGHS éﬁﬁhbé/of tKe wﬁlﬂggre%agI1@9aﬂ@§hu{wcoqfr9@ﬁ§§att9q*d owi ng
the cutting, a water-sol uble washing solution is used he wat er - sol ubl e

washi ng Ehﬂttftap@lthmdog@hpu censtatuge anseted thiad thfrrammrpmgsmelmarm@ose mai n
Comonert o L SO S oI ) ALY ekt oo
E e o e VT
the washopypstiod dyhamit¢ précues danfeesdcs dabk cthbodirmenta menwlexeg w4 h pure
water at fetwhﬁm in the axial direction. The identical lubricating fluid is filled from the
radial dynamic pressure bearing section RB constantly into the bearing gap
spaces formed by the minute gaps and continues in the axial direction via a
15 path on the outer circumference of the thrust plate 24. Furthermore, on at
- least one of the dynamic pressure surface of the thrust plate 24 and that of
the bearing sleeve 13, and on at least one of the dynamic pressure surface of
the thrust pl-ate 24 and that of the counter plate 16, are provided
herringbone-shaped thrust dynamic pressure generating grooves (not shown
200 in the figure) in two blocks of concave ring shapes separated in the radial
direction, for example. By this structure, when rotation takes place, the
pumping action of the thrust dynamic pressure generating grooves
pressurizes the lubricating fluid to generate dynamic pressure, so that the
rotating shaft 21 and the rotating hub 22 are shaft-supported in the thrust
25 _direction by the dynamic pressure of the lubricating fluid.
The rotating hub 22 that along with the rotating shaft 21 constitutes
the rotor assembly 2 is formed from a generally cup-shaped member formed

by an aluminum metal or an iron metal alloy, so that a memory medium such

as a magnetic disk (not shown 1n the figure) can be mounted thereon. The



-10 7 MAY 2004 ratio of 5 w. %to pure water, while ben@prﬂ@zzﬂﬁéis
added at the ratio of 0.01 wt. %or nore, for exanple, only O. Y% t.o
_pure water. The degreasi ng washi ng process in which the washing solution is
used is perforned using a six-tank nmethod pure water washer. In the

si x-tank 5 nmethod, ultrasonic degreasing washing with the washi ng sol ution
is conducted in the first tank, and ultrasonic washing with pure water is

conduct ededritet RgeS B A difflle 1RA) MR IR Wich b AL 1R LARRALI L tank, a

washi ng process using only pure water is repea several” tines, and warm
ai r - dryi nipieerkgsapiragayifashie thiroagh presefiisor $irihh fitheithltheaspniréa of

degreasi ng washi.ng i.n.the.first tank,.the washing action of the washin
solgut i on %@nﬁ%gbn%ﬁ%‘@&gfﬁbﬂ%‘f hg’e{ﬁ‘ﬁe?rga rPBitﬂ%hk‘g ol drepReally ank °
mat eri al cfﬂfndeli*%}ﬁ?@li'%g?%le@ﬁéfﬁ 253, 0ndhb S gwﬁt’etri*l%éc%%@ﬁéeﬁ&% benzglrd azol e

adheres to the surface of the blank materi EXPOSE g&ﬁ)per
areas,5 of meHauhelisk iymoueced A3lick eansetingyutiiec P2BGESWhidya hairdghgd 5
benzotri azol,e-react with copper and adhere to it, an anti-rust film

conpri si n‘aeét}BPi‘ﬁSC‘bé‘wfo‘?rhOiWétH} e pgargns mowmtpdiprojesinedtvoardindrameas wher e
the adhest : T i §-ust-fil mconprising cupric

benzotri Zﬂ?%lrbe ( %f—llgklsa{z? I&J@%c%ﬁg%ls lg&% % nearl y nononol ecul ar and uni form

thin film (fi lAovidy-sknResdapouaiddizy i doanelin (OISR HRRLAYEN

external 2o_nmisture and ox gae}n from being supplied to the ank material .

Consequeftdy of the pody, sentip olbeaingshapet deivermsgeeta3 iy crvwdaelyr ri ng on

t he aring..sleeve 13, while also.ptoviding a favorahl e corrasion :

r esi 2? ance, ltli;érg%‘, OB ngﬁtlp-crl%tpré‘?‘frgbtﬁr.m[%‘é quet pacrméerepsa endrgirianes- r ust

11 m conprithé BElENPHbIE LEHZHS Bfﬁ@éﬁt@c&éﬁ%ﬂa'\k s)z~Cu) Formed in the first
tank is insoluble in water, 1t does not peel off in the pure water rinsing

processes t hatAs diseugsied @dovn, 4mensenmtdilhankmphistugbupfie bbhkddridankis and is
As a result, discoloration and water

removed f.rom heﬁﬁﬁ%ﬁ&r stilgintac&.T i sc
stains ar@prLoB : ?‘%‘3}? BreritHg bearingsigge 2dawhinhogghedixathe entire
process beaRnBARBIGr ! A b¥h AfrisBR RN o HEHuBHEEEhe fluid. These

s features are discussed in detail below.

First, benzotriazole (BTA) is a heterocyclic compound expressed as

CeHaNo'NH and has the following structure:

Structural formula:

Benzotriazole (BTA) may preferably be added to the lubricating fluid
at the ratio of 0.01 wt. % or more. In the present embodiment, benzotriazole
(BTA) is added at the ratio of 0.5 wt. %. More than 10 wt. % of benzotriazole

(BTA) may not yield any greater effect and therefore may be unnecessary.



is obtained after drying. As described above, the bearin ‘plrﬁ{/%@
according to the present enbodi nrent would have a favorable a i-ﬁ t effect
_through the anti-rust s filmconprising cupric benzotriazole easily forned
in the washing process, which renders unnecessary such conventi onal
time-consum ng anti-rust measures as plating. Furthernore, the anti-rust
film corrpgcg:hn% c%pri c benzotriazol e causes virtually no fluctuations in
the di men togrol iRavh &4 or hepssis saffecient dud roosutzeasiial pidbdéms veodlidl m i s

formed exty gy nl d ~o _ inmpact from peeling can be avoided due to
the films st a{gl% @g%e%?vg)‘?\%s rrlgﬁsgt h. For exanple, the follow ng table shows

the results of Ipehé eueddigmeOftKOSh AN ULESS Qi H%]n%e&{é} NoLS Sevg, 43 made of
phosphor ?ronch Wi tlh various surface treatnents |ist ain e second col um
from the ed am@listurtacesof the sotire banriog saevacbd? ios ipolymbseim e xat

various tij Lndi cat.ed to aw. ., Tahl e: Test condition: 60C, 90%
No- Sur ? ac gg%%#lpqg%&ﬁraesl%%ﬁsizg@uh?gd %@5 the %{l))llowing structure obtained by

hr. Ver di chavesat therlcdpene dathe PHIBNCE [ o .

di s- benzo{lgi azol e OKOKOKOK col ?r at | on%ﬁ%%%%éé%%ugltgteibr%%(‘af?vﬁ( OKOK( 5
m 4Ni - P platedd WitkdswnzotiaraletB\dccurred 20 Here, the target time for no
occurrence of discoloration or corrosion is 100 hours, and as the table
shows, using benzotriazole as in the present 12 Mav Loaf invention yields
di scol or aSirontwaad fexannasi on resi stance performance equival ent to that of

ni ckel plating. Particularly in a dynam c pressure bearing device according
to th¥ present enbodinent, due to the fact that the lubricating fluid
poured into 5 narrow bearing gap spaces is caused to geperate dynanic
pressure, the anti rust ~orpripj Ng cuprig-benzetTi-azgl e woul d provi de
a favorabl e dynam c pres ,‘ﬂ?nce over |a | ong @d of tinme and
woul d al so el i m nate unhge : t hat Hress Ph conventi onal

pl ati ng, which woul d make posgi“bl e pett thp{"cl eanTi ness requirement
for hard disk drive 10 devices (HDD). Fufthernore, in the present

enbodi nent, because benzotriazole is added to the lubricating fluid, even
i'f the anti-rust filmconprising cupric benzotriazole forned on the surface
of the bearing sleeve 13 were to be elimnated due to inpact from heat, the
benzotri azol e Taddaect s {o I cat fluid.wuld be suppli.ed anew to
the part of the anti -rus?gf%ﬁrge?ﬁﬁmﬂt&%%ﬁgfliJr%%r%%tlselggé:ﬁlé’rfco?‘ﬂfzgtﬂ@ﬁ?]ﬁnti - r ust
film confrdeReréumedabnzeamp annk @sGhetweslXPQI66 A fBRowing the

cutting in the finishing process, i.e., the degreasing washing process that

takes place after cutting a blank material for the bearing sleeve 13 from a

20 phosphor bronze rod material and finishing the inner diameter. Specifically,
in the degreasing washing process following the cutting, a water-soluble
washing solution is used. The water-soluble washing solution used is pure
water mixed with a cleaning agent, whose main component is a surface-active
agent and to which benzotriazole has been added. Pure water is used as a

25 solvent due to the fact that benzotriazole does not react with water and
therefore a stable condition can be maintained.

The cleaning agent (surface-active agent) constituting the washing

solution in accordance with the embodiment is mixed with pure water at the

10



-Particularly with the capillary sealing section RS provide@ ?aﬁAb{h@ﬂgnd of
the bearing sleeve 13, if the anti-rust film conprising cupric
_benzotriazole 20 forned on the surface of the bearing sleeve 13 that forns
the capillary sealing section RSis elimnated due to inpact fromheat, the
angl e of contact of the lubricating fluid against the surface of the

bearing s ve.13 wpu] d becone | arger, causing the surface tension to
di mi ni sh h@t?? H%% “Huﬁo BT R T M imben ok aseslis agdedng thomatp of B 1

| ubri catiwg. %ld# o do} BE{88RE Os'bilit f the lubricating fluid
l eaking to the out si de. . Homgvéra?lﬁfpl%fﬁg(}%‘r esBAt® ée('ﬁgeddi ment, the

benzot ri azol e ‘Blelddgreasirpwhanbiigcptdengs fil whethhe & 28RiURILEH jaQsuy to the

part of tihee%ﬂoti -rust. filmthat was elimnated and forma new anti-rust
film conprifsSt T P EE BeftXdfnranethod pereewatarewasgvdry Fotteedxanbk-rust film
conpr issi ngeHHl, ultrashgRtdel . 11} .caus he angle of 13 2 f ~IAY 2004
contact of the | ubricat i(fr?ﬁ%dlﬁ%\%aos ’éggvr}éffgheog'ééﬁ}n%%ﬂiu%ndsconsequence it

woul d be Qyodusisilent herfisotaik, ke useakallh bidshibl il plbyaLI NG fluid at
the capill arX seal ing section RS favorably over a oRg period-of tinme. Such
an ant i - FABfugtedn Fentgarkip Betwbemzbt thadahakeand e 8abithyk5,and

reliably Q458 .a washin rocess using a washing solution to which
benzotri e{‘iol e %ggg%gg%@én exY %‘é‘%l ‘%af‘ﬁésﬂ?ﬁ%@ﬁg sefpeaditieas, anthwatrtve washi ng
- process iasr-drpingankeanpRide)indsif:afllfosdace there is no need to use organic
solvents that were needed in the past. In addition, water stains and

di scdPor ati onl®fthe udiresenipatrizaedsingvonhing 0 eks irbtntae tHE 0GRk OCeSSs
after vvaa@d'iglgo%ﬁehwpube wat.er. are favorably prevented through theé anti-rust
fi1m conprisrng cuprr e ietRlUtiondsgraves sraeasste oihadbarddortlef swifecdear i ng

o eeve Lol thrvkie BsSe oFve Lol SRR o e ciLLLRG e bl ank

material for the bearing sleeve I'Ng J’E@Png sol ution,

‘benzot ri hewAadringoleanitveesdeel borfabe ofeHEh e MALEISUE i N8 SYLYLIPN in
or der togorman anti_ ruyst filmconprising cupric benzof'riazofe on the
bl ank maf@RCLRTERS, of the bearinggledvecldcleanied bhiehe pirocasg. Byohesing And even

when4si BéhatA9LamR! ' oi | that jis not water-soluble, benzotriazole
can be di ssofve%@rf?%%%eﬂﬂgclﬂppfﬁﬁn 'ardwelﬁgilhgma‘?‘&tdﬁ@ls? filp commpsiagof

cutti ng @igricbenvatiahols (GKEU,)L-6139s %M&P&?%ﬁ&%&{ﬁ%g 4, (by Chiyoda

Chem cal ln the meantine, the thrust plate n i Ny the thrust
beari ng §580Tht4 % Hlaere dhaiamiti-phetsiiluo colapoiiey captic defbdiriallant i - r ust

film coméﬁjrg%z_@ﬁ?rioc .bfnz tri aglol'e can pe formed on the surface of the
thrust plrate wi t AOSEtHoN? BRgE P eRemokickidrand unifhowethdeddmi bed above.
25 An anfilmrttsdkddsk o) Y YR zotriazole can be formed on the
thrust plate 24 alsso@p?na%iﬁ%ﬁfe%%? \%Js f%égﬁ%é(é?g,pr‘é’f'?ﬁ’q eyl the

enbadi meneistlirscusd exly @hofiem bioM@VRIpplied fohBetAsEk Hatdpgyb! ank material for
the thr L{?&é}ﬁel ate .24, a barre|] process is executed to renove burrs and round
f

edges a JHERT Rt Preventarkiseaieration andmmedr byaips damm racl ik 1 gn OF
cut tingthd BehShe feevkt 3, while also providing a favorable corrosion resistance,
1.e., an anti-rust effect.
Due to the fact that the anti-rust film comprising cupric benzotriazole
25 ((C6HaNs)2-Cu) formed in the first tank is insoluble in water, it does not peel
off in the pure water rinsing processes that take place in the second tank
through the fifth tank, and is removed from the washer still infact. As a

result, discoloration and water stains are prevented from occurring

11



-~ MAY 200 by using in the barrel process a machining sol @?Ogﬁwzml ch
benzotri azol e has been added to pure water, it is also possible form an
~anti-rust filmconprising cupric benzotriazole on the surface of the thrust
" plate 24. The node of enbodi nent of the present invention by the inventor -
has 5 been described in detail thus far, but the present invention is not
limted to the enbodi nent described above and many nodifications can be
made wi { hothrodgRartithBGntiFOfd0e: REGSEMNhRYERKAR. afi0ln SXATRLE,ldie Present
invention can be simlarly applied to beafing nmembers used on vari ous
dynami ¢ priésétiisedalier dgyinst ors other than the io hard di sk drive (HDD)

not or, i ncl uding, 1] C nam ¢ _pressure heari devi ces used in
motors for pol %o(%lefs?ﬁ[ﬂr)%ﬁg&?‘%f gl%el g%%n%%eo%e o) ﬁ%?rc{jl?Eé%&gﬁfp’fféWrces. As
descri bed eablpviémeat eatd hgvare fiberalde antsrumeibachushoHEihed.according to
the pr %serﬁlmi gvent.i.on Br ovides a sinple_and favorable anti-rust 15 effect
by formi ng" Bh-PIRIBEECIREC eRpEragale gasily fqrgredsin the ceashingsprogessupr i ¢

benzot ri azohieh thaders AMnbE 8RS 406kl QLB 0rBY tfn?élgﬁ{éu’ﬁﬁng% i-pypecessary
conventional tinme-consum ng countermneasures as plating~an ]foFrri'ng athin
ant i - r ust MPasFeoRpPiadingg Ioupheredrenthetanitarwitdilof ¢ongirisih oapric N t he

di mensi ong,.0f ' Eﬁ[%?sr e virtually el.imnated, and the films
stabl e 20 gdh%g{&g%lggcgpéén%‘fl a 01%/\(/)3%31 tUponR %mi apops Ghfhseel i ng.

Consequenbegring klechedBidug tovhd &ict @hat 1% MBI BEHEA bﬂﬁeﬁ%ymnlgﬁ ﬁﬁgdi ng to
t he pr, sent ir}\;fﬁnti on_provi des an easy and effective preventi oh 0
di scol'Or at PBACtIRG A5 HBE can berverledligrto ibe Mtmisstablatridbbsiah lstremetthe bear i ng

menber' s reliapjl it ' j ile,significantly inproving its
pfoductivity. 25 Aaﬁ%lgmﬁ{é‘e %rﬁgegis%%%gee%%“ﬁsgthﬁé‘g?@és %@&%ﬁ%ﬂ%@g to the
present. ravenon testobhehs bealfiny eleabd &3 dy:nRfGhBEFSTWEn RER (B MBNCE over a

| ong perid.of tirf nd reduces unnecessary dust by enploying the anti-rust
filmon tﬂ%ngﬁl%%vgg‘i‘}fa&??{@%?ﬁgﬁ?% 15the spedrelrnpndrae vhe teft, Asd a resul t,

t he dynankeitdy &FhsdotorlEah i I i he pr.esent jnvention can
inprove at |ow cost the ISrﬂlg c‘%ﬁ\'léls%&vﬁ)%g%q&@%g%ﬁ%ggE’)lrnéssslﬁl écafgeedr’fnor nmance of
the dyhanthe t9p@e¥iure bearing device that causes a | ubricating fluid
injected in narrow bearing gap spaces to generate dynam c pressure.
Furthernore, with the dynam c pressure bearing device according to 5 the
present iRaldation, by injecting a lubricating fluid to which benzotr iazole
has been ,@(gsged én b(_ag{)r!(? gaps formed between a bearing menber and a shaft
menber, . cppdifioa: GRG0t fil m conprising cupric benzotriazole fornmed

on the sWd 4¢kiBlcet NE€ BERT{,11T perTsTehninated-due—toirpagt—from heat,
a new amti-r qggae‘:férm corrprllug'i ng g%)%ﬁ C bgﬂg&}ri a{?glhé' c%@bﬂg- f of eddiEd wi t h
t he ben‘_qt razol eaaded—to—the+ubrtecatingfluitd andithe effe¢ts desdri bed

" above can bé "WBF nt ai ned SPRO5°% bl e nanher over a long period NG me.
Nor eover“wiﬁ]h t he dyn rﬂcﬁulﬁﬁd:q:ure beafing device acgording to the prjesent

Inventi )ﬁ, en a capiljlary sealing section isjprovidgdiight §ie|opening 15

of the bear i hgnepapazeleqrOKf thel @Rt i - rusOR i | M o@pri $icHgrSd | ©K

benzotr|azole fornmed on the surface of the beaying mefpgf,sidejis

el innaf&d dde-Rplatiipaqtokrom heak, The|pgnzot [ [Fzot e gfged toH

| ubricafing] 3y would forma jnew antirrust f{l'mconpri'sing CJQrtfc

£

benzotr) azo i-?@lgtf}% : nsequence a—favorabl-e—sealapl-ity—of lthe
dpw woul ¢
m)

| ubricati ng | be mai NtRTEWoler a | png 20 period of | NGe. In
addi ti orr—wt i he—rethodfor neiG¥Hedul i ng the bearihg nenber|according to
the present invention, by using as a water-sol uble washing solution a

ni xt UPe of pure water and a cl eani ng agent whose main conponent is a
surface-activ i.ch benzotri | e. has. been added, the 25
convent i onal ﬁgggggg(g?%gﬁlugneso1\Pé)n({cgurcfﬁﬂceo‘gzdg‘?qoﬁﬁrﬁgf’éd’réﬂ’&oﬁeﬁt‘éii st ai ns and
di scol or 409 bnupy, and asahoesbic sihﬂw%,h@sidgllé}eﬂﬂ)\i/;%_ﬁ?&@%ﬁ iRltheprd@apIi Ng W th pure

wat er can be favorably prevented as well. ile the description above
refers to particul ar enbodi nents of the present invention, it will be
under stood that many nodifications may be 16 2 7 ~~~ 2004 made wi t hout

departing fromthe spirit thereof. THe acconpanying clains are intended to
cover such nodifications as would fall wthin the true scope and spirit of
t he present - invention. :



- The presently disclosed enbodi nents are therefore to be cgnfmgg&n 5 all
respects as illustrative and not restrictive) the scope of 't i tion
_being indicated by the appended clainms, rather than the foregoing
description, and all changes which cone w thin the neaning and range of
equi val ency of the clains are therefore intended to be enbraced therein. 17
27 MAY 2004 WHAT IS CLAIMED I'S: 1. A dynam c pressure bearing device,.
conpri si ngveatioy lyields idésgbloretiberarfdororratian abdiyt sieppetforagprmeshaf t nenber,
wherein the cylindrical penber is conposed of a copper netal; and 5 a

| ubri cat i§9gUYAlantte Hatefimekeleabogi azol e, the lubricating fluid filling a

bearing gap s - -t i d.cal menber and the shaft
romber and t he TSR ha Pt e A R R or Bl e
cyl i ndri gabsarandmbodinhaitetne an thafictrehat the LubrdatsnpRiutd PenZet intazol e is
fornmed on a surface of the cylindrical nenber by reacting the copper netal
of thé cPATHYY LeArNgRARIPANCE s chesadelvzgamerateodond mic presgard, tbe ok ng

fluid, a t ati-rust. filmijs elimnated t.hrough operation .of the
bear g asAin ARl HPblriague R Erurl & rasiie o red
through pnedsuet peefegiiaite RALWAEDNE BErBARI mEBLA whlild D180 GYiniindtd cal menber
and the benzotriazole in the lubricating fluid. 15 2. A bearing nenber
accor di n§nbgcedsarydust vt wha présentivith conpostohalfplatipgi whidnwould azol e i s

formed o |1..surfaces of the cylindrical nenber. .3.. A bearing nmenber
accor di ngl éf}%a 1(!;|pé)lsﬁll%§€f %Wéitﬁe P%@“?’inleﬁ‘? Ewa%anﬁforc‘e&ﬁ @15[5 JBtriazole is
an angi - dusiced (HDH)hat substantially prevents water and oxygen 20 from
entering the copper netal that forns the cylindrical nmenber. 4. A bearing

nmenber accor dfugthernmiraj in the piweeat bnibodiasht, Heestisdbénzdtatizald & ckness of
about 10- 5 5.. A dynanic pressure bearing device conprising: a

beari ng gt %%%f‘thfﬂ??g}l% St evreibehe ala{ilcryqsgﬁénmi APHRMEITAt

rotat abl Meﬁi&?&rﬂ)&l ﬁpglﬁg%fhmgée om%rt?éa@iéé]glegﬂ h3qrd,eal, yrenver is made

froma copper netal;
eliminated due to impact from heat, the benzotriazole added to the

15 lubricating fluid would be supplied anew to the part of the anti-rust film that -
was eliminated and form a new anti-rust film comprising cupric benzotriazole
on the exposed area.

Particularly with the capillary sealing section RS provided at the end
of the bearing sleeve 13, if the anti-rust film comprising cupric benzotriazole

2 formed on the surface of the bearing sleeve 13 that forms the capillary
sealing section RS is eliminated due to impact from heat, the angle of contact
of the lubricating fluid against the surface of the bearing sleeve 13 would
become larger, causing the surface tension to diminish by that much, which
would harm the sealing function of the lubricating fluid and increase the

25  possibility of the lubricating fluid leaking to the outside. However, in the
present embodiment, the benzotriazole added to the lubricating fluid would
be suppliéd anew to the part of the anti-rust film that was eliminated and
form a new anti-rust film comprising cupric benzotriazole there; the newly

formed anti-rust film comprising cupric benzotriazole will cause the angle of
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[ f
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bet ween 0%&‘%1'5 af%lanﬁ‘ggbdfqu&%a Fpshmg\pageserusing = ssashen g ealuitiog @evi ce

accor di ng whichl in¥obriafdls Hagh, i.sing.a.capillary seal.ing section
provi ded at an openi ég ar ea (%Dfe%?@ ezlé.rglgl’ll% té%gr%sﬁ%§mwlﬂﬁ"&i%@dﬁh‘é

| ubri cat i AFHOE Prokaskiia ehhirohessritally GRBIIBBRCSNBY B RGE AENFI O 8 A
dynam c pressure -Eeari ng?devi ce according to claim 7, wherein & 20 new film

conposed Of Seli§HClv AR L8R asepeeded muthmpaste alnl yddicione o sabr létfé@n@ﬁﬁﬂ' lary
seal i ng segddoit i jyosed of cupric, benzotriazole is
elininated at tﬁgagg&tal@%é% ﬁgér%cg%grgxé%?? B?F.‘R"QP thedi}ﬁﬁiﬁ prosessafiee bearing
devi cd0 aceasdimg with phisd Maler YRAEFRI r j fluid including
cupric benzotrjazole for m? & new fiolg?nmgg)n%gg%% otlfh%%%ir?iqéeﬁ@ﬁ]_z"é'f% i) e at

t he capi | FARPTSERT Pyprie benzamiagobniorhed i the SMEISESr Qe KA sleeve
benzotri a? le is elimnated at the capillary sealing section. i19e 27 NAY
2004 BEARI'NG MEMBER AND METHOD FOR MANUFACTURI NG THE SAME AND DYNAM C

PRESSURE BEARI NGt RAGF! i nber and_ a dynam c pressure
bearing devi ce usﬁgfﬁge@rl nge@léﬁ%%ﬁérﬁggqu?d‘e?t&“tquherﬂﬁpkdnaww

consti tut forghg bl@eaiﬁgnﬂe@mb:émim Wtk akakibfe sHRDAS Eélu@ioih%{eﬁ oﬁm%%[é The
cylingdrica EOdﬁ |% ma]ge of a C(])JE&GI’ metal , and an” anti rus £
conpr i'si ng tUpAIECHENLRE Fiakerpeluble fuitimaisantivhansudbace faim hhauayl i ndri cal
. ) 0 : .
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cu 1ngr that 1s not water-soluble, benzotriazole can be dissolved into the
cutting oil by using alcohol. An example of cutting oil with such a makeup 1s
20 aproduct called B-1584 (by Chiyoda Chemical).
In the meantime, the thrust plate 24 constituting the thrust bearing
SB is often formed with phosphor brenze, and a similar anti-rust film
comprising cupric benzotriazole can be formed on the surface of the thrust
plate 24 with actions and effects similar to those described above.
An anti-rust film comprising cupric benzotriazole can be formed on the
thrust plate 24 also in the final washing process, similarly to the embodiment
discussed above. However, in the case of the blank material for the thrust

plate 24, a barrel process is executed to remove burrs and round edges after

washing the blank material formed by press machining or cutting. Therefore,
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invention provides an easy and effective prevention of discoloration and
corrosion of the bearing member, which allows the bearing member's

reliability to be maintained while significantly improving its productivity.

A dynamic pressure bearing device according to the present invention
offers a favorable dynamic pressure performance over a long period of time
and reduces unnecessary dust by employing the anti-rust film on the sleeve of
the dynamic pressure bearing device. Ass a result, the dynamic pressure

bearing device according to the present invention can improve at low cost the

15



10109 ()-V6 109 ()- ?3dBbCp] &LOY%& ! Fy9d 0% () - F! 109%& (

109& ()-é)w%&' ()- 10f(ya)gz () - =dEbCp] &10%&’ ! c& #109%& () - f 10%@ ;a;mqe gagé'v()

. 109%: () - SV 10%&' () - L0%&' () - E#fpaBbOp] &L0%' 60! 10%& () - ! 41 10%& () - 3M 10%& ()
-c1210% ()-F/ P*10% ()- (1 10% ()-, mbCp] &10%& 9##10% () - 010% ()- 0! 10%: ()

-1 <10% ()- 10 10 10: S10% ()-m .>y_@Cp] &10% S 10% ()- ! yO! 10%3C& () -

yO! 10%i& ()-i3M 10%& ()-P"10%& ()-7j!10% ()- cdBbCp] &10% y) O! 109%ZZ& () -

9 9 00! () - ki 9% N3100& () - 02
Tovie () o (s s S R W LRGP A B s e 1) 5
10% & () -CB!J”SG.S)Q/du?&“lc:)tmgﬂuicﬂ) 1jer U0 A{rre O IEHONUE £dp ¥pdces to generate

W\'e'~'d%yp%&100 clO%&() 0] 109 & ()-8&6"10% & ()-0, 10% & ()-
10% & HRFREHF "#dE~ @] &10%

% 1 9 )RR & (it 1 S5$% WEIE
S

1096 &5 () the $1O9n8 ifye MEERSRL G etinph &ALk Xi A Y 14 ko wiich Hnzdfdzole
109% & 09%

t0% & (9‘“&?%6@“@%?%@1%{{9&5%@@!&5?&1@&29%@ *qg;rmbxlgwgﬁbeﬁgd a 00

1098 * o * 4 g

109 § 3 shafd ?’)n(%io%%% ’ﬁ% t$%?%’@é‘§é()§1“%_%%5yg}stﬂ quptd 2hisgthgete 1)

10: 10%&' 9roeddvbil QB&'s()falcd of BR@béAribl nliBexf iséh:ﬁﬁi&é& due fo rﬁ-;Qa@L ()-

/11 EOVOOINLUY7/ 10L}10% & ()-L6J 1094 & ()-10% & ()-  10% & ()-13
10% & () f1om begt.@ pgw awnraaiclibagamprisios OBpOUPAX t;maz@le can be formed

18(?0 (()2) /Qu)&tlggh%ﬁ%é)o(gn@)m (V@%dﬁ;gdé‘) t?xlq%)nce(lelhlglff' (fb and Qle e g<5:t86866a87/

) % A

01 TH10%RR (). AoV ) E‘}t“‘%}’@%ﬁa BRSBEPREARELI 0B 2 05e nevigdl: () - sso)
o () |- I #I’ 0 ! %4 0988/&' PT#109%&' () -c>>????7??A
;/(/i\'g(yq_‘ri‘m( ?:)J- : %@&Pq{goéeféél&f eftil'}gn/g/%el%: [(n)'esgureQearmg dev1(c)e according to'the

present invention, when a capillary sealing section is provided at the opening
15 of the bearing gap, even if the anti-rust film comprising cupric benzotriazole

formed on the surface of the bearing member side is eliminated due to impact

from heat, the benzotriazole added to the lubricating fluid would form a new

anti-rust film comprising cupric benzotriazole, and as a consequence a

favorable sealability of the lubricating fluid would be maintained gver a long
20 period of time.

In addition, with the method for manufacturing the bearing member
according to the present invention, by using as a water-soluble washing
solution a mixture of pure water and a cleaning agent whose main component
1s a surface-active agent and to which benzotriazole has been added, the

25 conventional use of organic solvents can be eliminated and water stains and
discoloration prone to occur in the drying process after washing with pure
water can be favorably prevented as well.

While the description above refers to particular embodiments of the

present invention, it will be understood that many modifications may be
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10 lubricating fluid, and, as the anti-rust film is eliminated through operation of the
bearing member, a new anti-rust film of cupric benzotriazole is formed through
another reaction between the copper metal of the cylindrical member and the

benzotriazole in the lubricating fluid.

15 2, A bearing member according to claim 1, wherein the film composed of

cupric benzotriazole is formed on all surfaces of the cylindrical member.

3. A bearing member according to claim 1, wherein the film composed of
cupric benzotriazole is an anti-rust film that substantially prevents water and oxygen

20 from entering the copper metal that forms the cylindrical member.

4. A bearing member according to claim 1, wherein the anti-rust film has

a thickness of about 10™° mm.

25 5. A dynamic pressure bearing device comprising:
a bearing member including a shaft member;
a cylindrical member that rotatably supports the shaft member, wherein the

cylindrical member is made from a copper metal, and
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9. A dynamic pressure bearing device according to claim 7, wherein the

25 lubricating fluid including cupric benzotriazole forms a new film composed of cupric
benzotriazole at the capillary sealing section when the film composed of cupric

benzotriazole is eliminated at the capillary sealing section.
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