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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
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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 my occur in the precision
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: 2. Description of Related Art
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Bearing members that rotatably support a shaﬁ member are widely
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.




-~ For exanple, in a dynam c pressure bearing device that u;%%iﬁaﬁ t he dynam c

pressure of a lubricating fluid, because the dynam c pressur séfiiéner at ed
in the lubricating fluid poured into a narrow bearing gap space,
“fluctuations in dinmensions and protrusions can occur as described above 5
when the plate layer is formed on the dynam c pressure surface and can have
a great inpact on the dynam c pressure performnce. SUWARY OF THE

I NVENTI ON: - | t Fog eREm@M, Gfita dfndhe: Preeser bddrventileie thapuovizde the bear i ng

menber, its 10 manufacturing nethod, and a dynam c pressure bearing device

that candpasiniyprgsdued pbetubiraiing Buehtbeghysoths dyiomiantesesre #5i on of the
‘ 0 _achi.eye the_ab ect, in a bearing

beari ng nenber ‘surface., Ln ordgr. ve obj
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body constituting a bearln? menber that rotatably supports a shaft nmenber
o |

my be mabendheplatsplaer nefoamedamdtmdameinic petsshird sufeppandicag lawer i ¢
benzotriazol e may he fqgormed on.the surface of the cylindrical body. Wth
such a b%g??%b“ﬂéﬂgé¥{QEH%QVHpgﬂFESEﬁ?ﬁE?éhﬁn%ﬁg%ct can be 20 obtained in a
stabl e manner and a tine-consum ng anti-corrosion nmeasures such as plat.ing
can be made unnecessary through the anti-rust filmconprising cupric

benzotri dNVENGIOMsi |y. In addition, the anti-rust film

conprising cupr.ic benzotrjazole forns extrenely thinly and therefqre causes
virtual ly no % Jf’%?rﬂf tgﬁ nrRgent ipEARtigR o BroYide akeating mempehBEy) and
peel j;ng ﬁ%nm i . -act torl il mhas
stab 02 a‘%%gls&:f %%ﬁgt eng%@’%ﬁdﬁg& g%%éﬁpgesgﬁlé%E%grufelﬂgedg&l&%gth ggﬁée accordi ng

to the pymsienind affettivelp pravéthtis@Abiatbr hud dotrosiohi sfhhbenaeind azol e has
been added may be used as a lubricating fluid inside a bearing gap space
formed bBewhey susgace.

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
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~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?/%ggfalﬁggﬁ}géggé%?n% krlkléélgltﬁ%%fsn(agll%l’%agtegfﬁfeh@giﬁgé?%t%@‘@ e, When
a capi | | abpnsealazmily sdbdd antheslubiRvitieod éd %Bﬁ‘ld%l@é‘ﬁﬂgii%{ g2 phhigoear i ng
gap, in t?ﬁ event t%@ anti-rust_ filmconprising cupric enzotr) azol'e 15
f or med’ on "PhENEFYSE pFhatigapelmingtedeniiba nesv ehiinfusatideh cisptisigrpact
from heat : C ct. of the lubricating fluid against the
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surface of the bearing ne Tme | 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 lﬁer ilgEmed opjthe surface of the bearing member is eliminated due to impact

from heat, the angle of contact of the lubricating fluid against the surface of

the bearing member would 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



~-I'n the manufacturing nethod of a bearing nenber accordi ngg?ﬁ&g resent
invention, a cylindrical body that supports a shaft nenbe A% | %y 5
rotatable with respect to the cylindrical body is forned with a copper
metal and an anti-rust filmconprising cupric benzotriazole may be forned
on the surface of the cylindrical body. According to this manufacturing

nmet hod, the anti-rust filmconprising cupric benzotriazole can be easily
formed and ii mﬁconsum' ng anti-corrosion nmeasures such as gltati ng are

render ed S¢8lafihbe el pbricatingdlwdruoakt be magninaddayerahbeoretantmani th t he
pr esent -ic}f?e‘fﬁi?lté%et he anti-rust film conprising cupric benzotriazole may
be formed using a washi ng solution or a machining solution to which

benzotri azol e IhasehtgAunddedngiRe tHbIANCOHEAANRE i hDet RERARSER! (HRMDOdI ment
t he washing solution to which benzotriazol e has been added may tbe a

wat er - solPyBfeNtIATANHEN so cylindricalskatlyi that sipgoetsi alyaftastinbgr pelacesty
follow n ini shin race of .the. cylindrigcal body. In addition, pure
wat er \9’1 oq%t%hﬁaéghe%ﬁgﬁ% t&_gtilﬁtcy rB’@i ho‘gﬂéﬁé&rw Puh R sopper wpeal

wat er - solawdl £h WAGHHRE 8 &rh PR i \Wif RELELRARING! Zﬁaﬁ%%rﬁéﬁ ek a
surface-active agent as its primary conponent ané3 ave benzotriazol e added
to it. Feurisee of thecylsndiicdliydyol Atdoodirtgotonthiis mbarfacturiag aeleehbastHeeen

added ma ter-soluble cutting solution used in the cutting of the
¢ GbPRztiia ] f

eyl i nar  SRPep e Fo TSR GG b RE G IS Guh be FAVGAfaiaped Bngaime:
Sol vent s st GAMMBIIAZRICA1E UAIPEREALY: oAby stalns and

di scoloration that are prone to occur 1nt I'ng process after washing
W t h 1pur enmetessacan be favorably prevented by the anti-rust filmconprising
cupric benzot;riﬂaﬁol e formed on the surface of the bearing nenber. 4 7 MAY
2004 Other fedttRredamyagiaving mpthodin meeondanse with the pressatappar ent from
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st ruct ur asiely AwiRhiig s6utibPRr(Dardhehitle Hiti6n 96WIHE) bEARPEI 1ML a
~ 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.



~- -- dynam c pressure bearing device to which the presenﬁ?rﬂ&ﬁtﬂﬂ@{n has
been applied. to PREFERRED EMBCODI MENT: The present invention is described
_bel ow as an exanpl e of an enbodi ment of the present invention as applied to
a bearing nmenber of a hard disk drive device (HDD). First the overall
structure of the hard disk drive device (HDD) is described with reference
to Fig. i 15 The shaft-rotating spindle notor for HDD shown in Fig. 1

i ncl udes a st aDdierafesaudekant) adiiBRebSoftHd ; fir tat or
assenbly %ﬁ ty\{ﬁi ch is a rotating _rren%er agséelﬁlgggsg%ru ?%ggg?%e{ngr@%rgsenbl y 1
as shown §5 iPHewipgyde@iledrdeshipsiont he stator assembly 1 has a fixed frane
11 screwed onto a fixed base (not shown in the figure). The fixed frane 11
is formed by an 20 alum num netal material to reduce its weight; in the
gener al | \BREWF IESCBAPFIONOF TREIDRAWENLL is a bearing hol der 12 fornmed
upri ght and hﬁ%’-i ng a ri r%qshaped cylindrical body section that makes up a
bearifg hol di Ag8nkAbeYs adengitedinrerosi-setivhel efse t6bilaoh anhechegl Ng

hol der 12¢i ear i S| eeve ich.i fixed bearing nenber forned in
a hol | ow%gbﬁtﬁl&tearﬁ%shg%en?o%\ﬁ?’i é@@:ﬁﬁ%ﬂéﬁi s fowce)eguippad iwigh sl eeve 13
may al sodyaajii pesksii®e HRaGy WA : rough press fit,or shrink
fit. The beari ng sl eeve 151191?3{%"2%@?1%#% é%ﬁ%‘gglfh%n?&&?%ﬁ%b?%ﬂ, such as
phdsphoraﬁpbﬁ‘i—e, in order to make the machining of holes with small

. di anmeter easy. Morreover, a filmincluding cupric benzotriazole to be

di scussed later is forned on at least a 5 2 7 MAY 2004 part of the

surf ace PREHERRETS WB@WEI\F@ that faces a rotating shaft "?l. In one
enbodi nent, the fiImis conposed of cupric benzotriazole functions as an

anti-rust filBhapdesoy ineehabneddostritRg Kb ofefhe bearing
sl eeve 13..s.A stator core 14 conprising a stagsc e%‘?@?’é‘?%aﬁody of :

el ect r onighadiment fdihenrapent inyembiontaschmriddie arbuAtin@Gnsinbelagg on the

wal | of -l reunt e of the bearjng holder 12. A drive coil 15

is woundltlgcﬁ)&ﬁi %g%ﬁir(l)‘?é {iﬁ‘gc@siﬁﬁﬁﬁt %‘6?@ ‘f‘%réhssgﬁ%féwfééﬁﬂmharﬁbdﬁkat or core

14. The dwtativige SHD) R1adsPAbe FRKES MRS t;?of]g%r ,assenbly 2 is inserted in
e Bearlng o) ‘#

io atsfreely r ot at abl e manner i ornmed in the formof a

inth
The shaft-rotating spindle motor for HDD shown in Fig. 1 includes a

stator assembly 1, which is a fixed 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 eas}r. Moreover, a film

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



-t hrough-hole along the center axis of the bearing sl eeve ??ﬂ‘@e rotating
shaft 21 in the present enbodinment is formed fromstainle eRiiA
~dynam c pressure surface fornmed on the inner circunference surface of the

. bearing hole of the bearing sleeve 13 is positioned to face in the radial
t5 direction the dynam c pressure surface fornmed on the outer circunference
surface of the rotating shaft 21; and in a m nute bearing gag space between
the two dgardmif ¢hpsesfoe of shr beagagistedveri®ehad fhadi AbodYRARIL PGS IHT €

beari ng secti op @B. Nor e gﬁ)ec_i fically, the dynam c pressure surface on the
bearing sTEeVB2385 e the flirs capipestd oppersbensuriaol imdtivasrstat i ng
shaft 20 i $ i i ! ressure bearing section RB face
each ot heargﬂtf'ﬁh%e%%r?ggllﬁg%ﬁ??g ﬁéogﬁggé%go@%ep%ntﬁenfﬂ%a‘&a%{%‘% bearmg slefye Thi s

m nut e ga®.space fornms a bearing gap space into which a predeternined
Iubrigating fluid conprising a lubricating oil or an electromagnetic fluid
i s podred. Beny StatPRseel4 SOIBANENE @ stankedUbyexeat body ¢ alectromagdbseussed

later. 23td18180R301 rg. surface of the bearing sleeve 13 are
provi ded Wi t%?ﬁaégi g]f‘%%gran%g‘ ‘%‘ree%lé’h‘%‘ mée%’rl:,f&%‘ﬁ%t Balled thasmtehown in the

figure) tocmedetanca ofehs boghoRehd198¥ i 9UNAYEQ0 b 1%}/;9 vpg/ig{:&@%%gcgggcave ring
nmpl e. Ac

. shapes separated in the axial direction, for exa cording to the

st r uct ur E0% 83500 PHe speldons prynded onpghe ssatoe cgenesat i ng gr ooves, when

rotation take I ~A~ 2 | ace, . the punping action of the two bl ocks
of radi al dyng‘r}ﬁg cmif)e{rté%% ﬁ?@ﬁgﬁn@%tmﬁbeﬁwtﬁé§°E3rr@%§9mbi]é§?« ishasdntied iat i ng

-1 ui do t oadesedy abeatdhlenalhfePs : h e ropatkng shaft 21 and a
rotating hub 22 discussed | at’gfﬁﬁ?garslﬁ‘g%’rl?}é‘%ﬁerﬁ {%E&r%a%é?#?ji rection while

f)oati ngthl‘rﬁ’ughehfﬂh aflang the entten axiyoftholteadiode6vdl 8S T Rhtihpe

| ubri caténqqftél Ui & Fur t her rm{)e . a known capillary sealing section RS is

provi ded bt 211 BRiNTgSHHteembpdimend wdormed feom spainfessreél. gure, in t he

bearing gap sp ; ial m ¢ .pressure bearing, section RB. The
capillary seal ?ﬁglagielgﬁ}gﬁg Sﬁlgf%;é;}ﬁ]é%fié’& HORET SE&PP&@TW sayfce f aci ng

in the refdihalbda@ing heletofehe Webfing dlbdde $3§ i Ng.Reating sleeve
13 or on,the. rotating shaft 21 i % a né}nnergﬁﬁ%lgﬁﬁgﬁ?ﬁ({é 1%1&?1fearg§1 adual | y
wi del’s tHRefin theedmamiceressurdeutfece farmdd omahesutdiacit@pbiehhe figure),

such that,, in the radi direction gradually wi dens to a gap

di mensi on' 1%%%2%@%1%%%3%&% apdins mingtebeaiing sapl apaee detivedre si ze of
t he capithearmy &add 018860 R0k Lned in such a way that the
gas- | i qtii d interface of the Iubri caf?éllgng(?%ﬁrg@ég OB S HreehR capi | 1 ary’

seal i ng ¥€o%echYN; %B?Mt]wet $eecifidadly, ltlﬁé fdgrhg?i@p@l%@m@ Sgifﬁltc@%ﬁ ﬂ}% t he f
nmeant | { tne end,of, the, rot tlng_sat , Indicated at the bottomo
the fi S?F&?‘ngssn%?%e% Sidei and Hhe dvepmpenrassnoe surfhae enzhe rohetinpshsfc 20

pl atze 241iSdeontRe P [ L - ed depr.essi formed in a concave

fashi on at the bott%ﬁa(u:g%tﬁg%ﬁ%?p?%gr%@%%lﬁl& S§E§8§§§§a‘feneﬁ‘ offiegdke. In the

~ depr essiaonroflat fishheantngs sl menvetel@ap bhe ¥ RaRT THRe ﬁﬁﬁ%@gﬁg%})ﬁg{ provi ded
roxfrmty

on the o surface of the thrust plate 24 faces in close t he
dynani c ‘b‘pr“é% Heariaig gar epgriegnie adion atfredbeeamiingd $hibsvetidg fllid a bearing

ap spa . the dyman c essure surfaces of the thrust plate 24
gng . Eeﬁﬁrgg?ﬁsﬁgé %ﬁgr&gﬁngyoﬁ Or an lcg{ec%romag,netl'c wid is poured. P

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



-sleeve 13 is fornmed a top thrust dynam c pressure bearing,section SBa.
Additionally, in close proximty to the bottom dynam c pr?s%LNH g@? ace of
~the thrust plate 24 is a counter plate 16, which consists of a di shaped
menber with a relatively large dianmeter. The counter plate 16 is 7 2 ~
MAY 200 nmounted to close off the bottom opening area of the bearing sleeve
13 and fixed with an adhesive 17. A bottomthrust dynam c pressure bearing
section SHacestHeqrumg@indati@apf {7 s blncks be rdynanl 6 BliEpPUlsGre T face
provided at the top of the counter plate 16 and the éyna C pressure
surface proViradaegrogvesresertioes tie tbgiciimesfiupl at geriddafadingnaach ot her
in close W1 ynam essure surfaces of the thrust plate
24 and o caymanrs el MR B SR uditnegnah 28 iscimsedintet | ho
count er piratsuppbricdain fhacesiihardoae ' ty.of -t hrust
dynami ¢ pressure bearing sections SBa%g‘%% ﬁs%l}%léeirﬁ}?eo@é%fgﬁl%tcﬁgp B the
axi al °di rté‘E Y& migpregsurigraf$he lubdyaang dlyidessur e bearing sections are in

each case arrm%gesoothat t he oggﬁ i ng dynam c pressure surfaces face-each
ot her across a M AR Sad HHOERL iS9atRg sgsiian B} rseenovided dtheni dent i cal
| ubri cat iopgnfdguigbal, sndil t-al_ dynam ressure bearjng
section Rg cor%sjj:ti antly i %%(ﬁpﬁ]fel%qggp?n%@?a%hgbé{;&e g%‘%‘t’é% £8Y SPAEC M nut e gaps
and cont ftheigadiah dynentix pabssiire detiiong stiction, RB. THacapl1sAEQUEES

ci rcunf eregce Rg the thr u(;csé plate 24. Furthernore, on at |east” one of the
dynami ¢ pred8ure 18 §iruRturest by he benarise grrespace facing inrtae reilidlhe bear i ng

sl eeve 1ldiredAdn itRY, i he am c pressure surface of the

t hrust pl gtee 2%. an% ttlﬁgfﬁl tg{é&{éﬁ"gﬁ?%ggr? e&égfeftré"‘gﬁlfaeﬁ? 43 pr G thegrotating

her ri ngbebaft Haped ntdnis thdy nheidl BidBaY ERABNR RLAAA BARMET(NO! Shown 20
in the figur én two bl ocks of concave ring shapes separatéd in the radial
di r ect i ofiUtsies o aring(towsrds she tiep of the fibare)r shat tlon fakes #l age. the

punpi ng agt:LPR: . 1 hrust dynanm c pressure generating grooves

pr essurigggh?ﬁlgg%tﬁ(%?%%%@?%zy Wéﬁ’%‘s 02 gaRermeasimaintGruptesiiope., foo that the
rot at i ngexstmaple. 2Ph@ndid b6l ' : re shaft-sypported in. the thrust
25 directi onf)by t he dinaml{:lﬂ%)?ggggsg%gﬁ% VRV ERAT gf?ﬁf?’é‘.n e rotating
hub %2 t#&rdeteomined thsudtea votathatg behafdtli@didconsithtdibBehd RS QLR assenbly

2 is for from a. eral |y cup-shaped nenber forned by an al um fnum net al
or an ir%rﬁﬁr%tfgﬁm‘illﬁggg,e capil q{é(tseéiﬁgrﬁﬁﬁﬁloﬂ&ﬁ unbstictheamotommgatbhc di sk

(not shawd staptdegtdd gure) can be nounted thereon. The 8 2 ? MAY 2004
center area o?‘ the rotating hub 22 is provided with a joint hole, which is

joined in a Jnithermedntihicntithe eudhMheTStdtide ShatV1 PhaikhledMt Byl e top
area of ,the rotating shaft 21 in the figure. %’h%agglé%%léh#ﬁﬁi\géé ‘has a

gener al 137t o  hgNEp dd fixedya siegtdiok-sBApednhwiasHatuier Teiergwnker ence a
r ecopdi i Jm.dj sk is nted.. A dj sk nounting surface 22b on which a
recor di %a%e%?ﬁgmé%tg&ne NGt 2 gﬁgﬁﬁeﬁ‘ﬁh%@ ‘i‘?@@ﬁ%‘)mif@ﬂﬁﬁdnn@dcqm@}fect s

“out war difysHivamttthe Hoeen Sestd T tgg%eﬁﬁnﬁeé&ﬂﬂ%ﬁ%?m i onyy @,Pr i ng- shaped

drive magnet 23 is nounted on the inner“circunte Nrelt§- fie body
sect i on dggaqssmoﬁﬁh@mdle{évé ue, tigaghamde pfostbi€ Whabky ph@vi?@é Iof,i oned
opposi t gyl PO cl O§e ‘grg i m tl%ét o.the outer circunference end surfaces of the
sal i ent o P qurpce ot tha thriust plate 24 fasea in glose proximity the dynamic
pressure surface provided on the bearing sleeve 13. In a bearing gap space

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



- As di scussed above, an anti-rust filmconprising cupric be%% tr&onle S
formed on all surfaces of the entire bearing sleeve 13, whi M Qﬂﬁ#fixed
_bearing nenber, and benzotriazole is added to the lubricating fluid. These
is features are discussed in detail below First, benzotriazole (BTA) is a
het er ocycl i ¢ conpound expressed as CcHaNz NH and has the foll ow ng
structure: Structural fornula: °~ fO 25 Benzotriazole (BTA) may preferably

be addedmiduidtbe th Ulsk Gt iHOhdthsthhbpRinihd aréabf hetbeddifd slbve IBandore. In
t he present enbodi nent, benzotriazole (BTA) is added at the ratio of 0.5

w. % I\/ﬁﬂ@dt‘ﬁhah]amad:hea% bY. l&ebtztmmltélzéfﬁ ‘(rmm)c mswbgarenaqawrgreater
effect a refore may b cess Addi t i of 10 %
or |ess g;ﬁ SGf'? Il‘né?%l’ll a%ad)ﬁo(g glﬁ d¥ amrl%% eesrsr%r%\f’)'ﬂﬁsf C%Pf%vég%él addi ng 5
W . / orthessp of thetdd@iniea Iatarq,e atﬂwtwavnémdpfdsbm@&mﬁﬁbépwlﬁé@htc
benzotri azole fornmed on a surfaces of the entire bearing sleeve 13 is a

pol yrér &bﬁTb?féRmSOﬁ‘ﬁlﬂerﬁhéuﬁfr Ebéed‘lafgcmcﬂﬂr@hmtheun clpad pesimite f ol | owi ng
structure obt havi nq t he "co e br.onze that make
up the bearlnghsle ve MPNEHE T WG H ﬂ%ngggég?%§Q4§PﬂJ@Fural

forml a: d§Raiic grdsslibe sustablofthd bé’zhllhé sﬂé@%e H@Qﬁﬁﬁ§f R I Beatanild - r ust

filmconprising cupric benzotriazole can be perforned at the sane tine as
the was htteg feeecideam togdthwic ngnstiaite a set of thrust dynamic pressure bearing

sections SBa and SBb next to each other in the axial direction. These thrust
10 dynamic pressure bearing sections are in each case arranged so that the
opposing dynamic pressure surfaces face each other across a minute gap of a
few pm 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 r_netal 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



~cutting in the finishing process, i.e., the degreasing wagﬂ?rﬁmo@@gss t hat
takes place after cutting a blank material for the bearing sleev froma
. 20 phosphor bronze rod material and finishing the inner dianeter.
Specifically, in the degreasi ng washing process followng the cutting, a
wat er - sol ubl e washi ng solution is used. The water-sol ubl e washi ng sol ution
used is pure water m xed with a cleaning agent, whose nmain conponent is a
sur f ace- agdntie B i - ] : : ;. Pure wat er
is used as a ZSQ%Pfltent é&gnﬁuﬁ%@%ﬁ%@%%%%ngg?ﬁ}egl?o ’ggglggsmnot react
wi t h wat elolrerdiin hermataydashondhireugbpdeds finocanihk firavithaheadp akbg ol eani ng

agent (sunface-actiyve nt). canstityting the washing solution in

accordan_c%h%q%ﬁ%flﬁé @ﬁba%ﬁf'h%ﬁﬁ‘% gggrem' igar Ettl'fP%)th %zalﬂfé?aﬁfnt??@blo 7 MAY

2004 r &l | G1R{deS- sMapelliolly RuERo# @08 on WADLEARENZSILLARRLE.] £ :addad ot the
% e, only 0. . % .

ratio of 0.01 wt. % or nbre, for exanp o put wat er .
The degr easdnynwashinmopmoeksa diskwhiwitiheuwashiony oWhidioR rb@oﬂe{?@% I's
per f or med uaggtg si x-tank nethod _pure water washer. In the six-tank 5
met hod, UPE 18K (pogrsheBimit (reshignie) s mounied waaisctrpoeior andlp Ardrs

conduct edhehdd efci;iBﬁtngﬁﬂ ’he%%gtiéiléﬂgftoorﬂ c washing with pure water is

conducted 1 n the second tan ween €'third tanri-and the fifth tank, a

washi ng process ritsi-sigal Jripelbea it €13 isSmb ERAA G tBEUSA citdiBBreARY Warm
air-drying 1jvgkes | ace in the final process. tO In the ultrasonic

degr easi MRHhAEHhajodnsedtiorf 223t Thaming-shapeddhivagnagnétods of cirhidavlashi ng
sol ut,i,on ves, processi ng oil adhered to the surface of the bl ank :
mat erl:OaI I%"Ogm(frheed (Ep é’rsfetﬁdnscg%sé’\}érofg?l%‘)lt eé{ut?ﬁ@rg‘éwgelieinﬁ% epgrizaiageszol e

~adheres iof thbgaBuif Bole RbtibRCoPIRNk T8l by, 1-€.. the exposed copper
areas, of the bearing sleeve 13 cleansed by the process. By having 15

benzot ri azol e Asdistussetl mbosppen aatdratfdne compiisin@oupié behvsiriddoldns

conpri si cupric . penzotri le ((CsHaN3)z Cu) is fornmed on the areas where
t he adhegﬁ%&ﬂe‘faﬁé’ép %‘F—iﬁ%?s O?Frz'fg‘ez%&}rgﬁwéruﬁ $lpe o hpr whiohgisdierfixed
benzot ri #a9}lie «(LESHHR : LelsS .of r 1y, mononol ecul and uni form
thin film(fi guht cﬁﬁae%ds%%%&g%?&r’%t%a@dfg-‘;%iﬁ%l?‘bl&ﬁ%g%ﬁ?ﬁt Thsvent

‘ext effal f@dumes stadscassddaxydmnilfteds bei ng supplied to the blank material .

Consequent | y, |EJ,'[ prevents discol oration and water stains fromoccurring on
the bearing sFdtebanzotiinzele (BILY iprovetaranychc tempoabtexpoessed on

resi stanger, Ny WH Al RN Lrd ﬂﬁfowel];l];g%%ltdcture:

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.



~Due to the fact that the anti-rust filmconprising CuDriQ?}Wﬁé zole 25
((CsHaN; s)z~Cu) Forned in the first tank is insoluble in water, does not
_peel off in the pure water rinsing processes that take place in the second
tank through the fifth tank, and is renoved fromthe washer still intact.
As a result, discoloration and water stains are prevented fromoccurring 11
~ MAC 204%{1_0.ugh(%ut the entire process fromwashing to drying, and an
anti - rust ‘SR 9t d OoBt 26 wedessris sufldeighngnd Av ddscantiebpalhiees whddbear i ng

sl eeve 13 ;36604 be, present enbodi nent woul d have a favorable

anti - rust et egfé?lﬁpgg’g%’tt °e°_rglﬁ§sl"- rust s filmconprising cupric

benzot 1 azol e éashbyndarumd, it 48-N@E BRGRE ATERT et O g L0MSE 1
i-Tru

unnecessary such conventional time-consum ng anti - nmeasures as pl ating.
Furt her rmf‘é,m‘%‘fw%né jurfages ofithencobing biestimg deprd £3 beapolymhezelRpRauses
virtuakly t.].008 14 ne di sions of the bearing sleeve 13 due to
t he fa%:t E %t&tpﬁgééféial dnsq @%&*’ﬁ?eh@ue%n‘ﬂlﬁéﬁgetf AV iRe stngctuge jobbaaediiyom

peel i ng chaving thedicdppkrdug the gHagphdd B t [ enqt;h. For
exanpl e, {lﬁe fol | owing table sptt?lgv\g t he (fnezgu@tgi?%?%Sgﬁftgrgr%%sﬁém%%rl%‘éﬁ on
tests on tH&EEMIithdesrzavazols BEAE of phosphor bronze with various surface
treatnments listed in the second colum fromthe left, and states of

di scol oration and corrosion observed at various tines indicated in a the
top raw Satkairaléstmgendi tion: 60C, 90% No- Surface24 hr. 48 hr.100 hr. 150
hr. 200 hr. Verdi ct Tr eat nent 1nonecor r osi onNGoccurr ed2sl i ght

di s- b¥hzot ri azol eOKOKOKOK col or ati onOKoccurred3Ni - P pl ati ngOKOKO i OK OKOK( 5
m 4Ni - P pl ati ng (OKcorrosi QnNG3um occurred 20 Here, the_target time for no

o¢currence of discol oratd corrgsion is 1Q0-—hed § as the table
shows, using benzotri azgl in th_,# pr esent L
g N""\

wa
N \Gu P

The process to form the anti-rust film comprising cupric benzotriazole
can be performed at the same time as the washing process following the
cutting in the finishing process, i.e., the degreasing washing process that
takes place after cutting a blank méterial 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



- Mav’ Loaf invention yields discoloration and corrosion resig7aMa¥ i
performance equivalent to that of nickel plating. Particularly ina dynamc
_pressure bearing device according to the present enbodi nent, due to the
fact that the lubricating fluid poured into 5 narrow bearing gap spaces is
caused to generate dynam c pressure, the anti rust filmconprising cupric
benzotri ag L& Fﬁu' d, #POVi de a f a\é/@{.abl e dynam c pressure Berfqr mance over a
| ong period of" ¥ e “aifdP WLV &Lel S61ila benzesriazelaieeddedpy thasativhiD. Olas

present Wit hscRnMet ifronata RLAL | i.ch,woul d make it possible to neet the
cl eanl i ness requirenent . faorbhéragg%?‘g}bglrfa}\ll\go Iilﬂ)led‘g@?eées (HDD). Further nore,
in the presentTeedogionsitg whaebmgsprdeenziot whaaotie wasREGEGDIEAok R used

| ubri catiirsl ef%ui d,. even if the anti-rust filmconprising cupric

benzot ri a2 SIS BIETeUIBE 4 Fi&-tankrmethask pureewbterwashel deviheldxuenk to be

el i m nat ededURl tPtrh IPRRLE : the benzotriazole added to the 15

| ubri cati ngdf | & d mgﬁ‘?’g dﬁg{'és)él?ﬁ%g ?‘éaﬁhéﬂ%wlﬁbﬁi%gaﬁémg %‘ﬁuflﬁ@ 8nti-rust film
that was cendnttedtiadherfirst s Ak fa MeW@AEbmik $8dsHi bk W; L 18, qupric
benzotri azol,e oa the exposed area. Part ilcul asrhllyé\?\%lﬁﬁgtﬁ%wcaggﬁ % ary sealing
secti-on KePPREiFdadhatsecord tamk.oBetweebebe tmgdahakvadlthe fifchttagkant i - r ust
filmcomgisHin A enzotriazole 20 forned on the surface of the
bearing sl ee\}egfgbj%éﬁg%sfn(ﬁ0Ofyt%%rec‘é{ﬁﬁlllélrﬁp%fétéfiisﬁéjelé%éﬁﬂ@ﬁ AEl warm i ni nat ed
- due to iIaqh:adtyihgdﬁk&eplacetith@Q’ﬁ{:ﬁ-lj}ﬁc&gpt act of the lubricating fluid

agai nst the surface of the bearing sleeve 13 woul d becone | arger, causing
the dbrface t éndhenlirgseninideigseadig tewmshing of thaviik-6the by cHe RaTgmLPe seal i ng
functi Ona&fim}lp?tl ubri ﬁati ng fluid and increase the 25 possibility of the

| dbri cat i ng B ras HifgS Py teRgegives peocassima el adharaditn Preeserfice

enbodi mesf thd b ntez a4 4 I te th ubricati fluid woul d be
suppl i ed, anew t(I)1 the%lgélf‘%gftﬁ?%ggg% iS??euVse?léf’ivatﬁﬁl? ﬁt‘fﬂ%égmglfi“i‘?‘?nat ed and

form a nbenzuitiazelestderbame o rishogotthy blankenzaihinzel & EQQE sod NE newly
formed anti-rust fil nllcg)rrprj sing cupric benzotriazole w'l P cause the angle
of 13  PHPELEARGASGBALE dnriee deevents Llebnsedibi whe Drucabst Bybkasing | began,

and g apb&GENe j uld be pgssj.ble to maintain the sealability of
the |ubri catiﬁggﬁ@qﬁahg‘{v i %’pgﬁﬁf"?‘ﬂa“r LR &P ith Giswetirgst REufopmprasing over a

| ong per¢utibeniartiazSloqCam IRk Cu) 48 Forkd g eS| SAOAREHPPIE benzotriazol e

can be e%@i}%{ 5 aknd reliably formed through a washing process using a
washi ng IbiRkes MAre hThemasi-rustzilne comprieen cageehendstridzoldhe present
enbodi ”%sHﬁ@gg _tlﬁfzcgvas.h' n rocess i s environnentally desirable since
there is no nesd to uses ‘gfafﬁf‘éa ¥ penqoleatanand undodmdthin fille past. In

addi t i onfilmethesk fdsaians radh M Qpation that are especi al | rone to occur
in the drying proces;ﬁ)gft'er \%gggé)ng&v%)t ﬁncpldyoelk\ﬁéf’é]rre it ‘F’%F@g‘i‘ |y prevented

t hr Ggh Tpistairetand usygdr front ek SipilicaURihe g;gﬂg%%ée"i‘ le formed on the
surface ©f tehe bearing sleeve 13. In the present node of enbodi nent, when
cut ti ng tHECBHERKY nidPEeYamtsidiscaloratianane ov gk eeteand Frass iooguaingber - sol ubl e

cut ti ng tEObuL AR, 108Rzpd ripgole 15 can be added to the water-soluble
cutti ng - sol Ut O%SI n Org%r‘?l’ﬁlgg gSrOrRI‘ng(gHgia avorable COrrosion re31stance,
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



-rust filmconprising cupric benzotriazole on the bl ank ri - the
bearing sleeve 13 in the cutting process. And even V\henn?;?ngmg mgmal
~cutting oil that is not water-soluble, benzotriazole can be dissolved into
"the cutting oil by using alcohol. An exanple of cutting oil with such a
makeup is 20 a product called B-1584 (by Chiyoda Chemical). In the
meantime, the thrust plate 24 constituting the thrust bearing SB is often
formed W tihrph@sRRAhe BRERL Broca. | Ay J: - ty £ilm.c i.si.ng cupric
benzotri azol e can be for rreg ongg'tjfﬁgmétér%‘ﬂégét(g&}tlﬁ%%tsrﬁr%%? lq%plTlaggégf%twi th
actions and °BtFieed sftsr gryiae- to those described above. 25 An anti-rust film
conpri sing cuprj.C i 470 n.be for on t.he thrust plate 24 also
in the final vvéissh(lie%gﬂég%éié@% hgel %@é}rg} %/18?‘69”&‘3%008' BHi'hEM PYRseRussed above-
However , iembdiémeaswoold hine bfankabiateti-alst bibctttheoddd Hata i atg 24, a
barrel pr G858, i s.executed,to renove bu,rr§ and round edges after washing
the bl ank 'mat SPHRTSPE CHBHS Bynppnagolsgapiniaigedrindhe tiasgingrpwocefsor e, 14  ~
MAY 200 bywhish Bendeis ud@eBALER) suhQEESn BB ALAE LY -J R whi ch
benzotri azol e has been added to pure water, It 1s also possfbﬁ e to forman
anti - r ust PasFeoRpPiadingg loupheradrendetanitarwitdiloncamerisiugtapdc of the thrust
pl ate 24. i t of the .present j.nvention by the inventor
has 5 beer?zggostg%g @g%faluﬁé‘%@?ﬂ adr;Fl r}tlhousmi‘tg?t,l Butt ‘ili’r‘?éhﬁlreé‘é’é’ﬁ? of Mgention i's not
linmted tbeatingeldovelil feiie tdeB@fddﬁ@ﬂaiﬁﬂ@vﬁnﬁﬂcﬁffﬁ@aeﬂﬁgfm‘;fﬁﬁ{m%nﬁ an be
made vyiothout %g@arti ng fromthe present invention. For exXanpleé,; the present
i nvent't on "ERACHECRRFENBE cyn Be @vpied dytese she Agmisetiele sdhesidn atrewatli. ous
dynani c pressu i1ng . han the io hard di sk drive (HDD)
notor, i ncl udi_ﬁgf éorf) %@hg}{%géﬁ%{%ﬁ% %hoﬁse@?JF%&B%&:?‘?’fg)rEé{}g ces used in
not or s f ofonpediyytesteonithe beatiag skkayve aBeh 0 AiphetpRoResne wilgvi ces. As
descri bed_above, a hearin meiriber or its manufacturing nmethod according to
t he prese‘r’n?n?'ﬁ/%'fﬁ?‘i‘}ﬁrfﬁtggﬁrﬁ% stedsinthe seepnd eobvisn e thaldft, modt 15 ef f ect
by form ngaess dthiRsddEaHEBE 4 = i | m.conpri,sing, cupric
benzotriazol e that can be gggalﬁ?sﬁgr%%%vegy%&gg%g?iuﬁe slﬁlghcaﬁ%%@cessary
convert i o} tOPITRE: consumi ng counterneasures as plating and formng a thin
anti-rust filmconprising cupric benzotriazole, fluctuations in the

di mensi ons of the bearing nmenber are virtually elimnated, and the films
st abl e 20Ta&kdhesi on strength allows it to avoid inpact from peeling.

Consequently, the beari nmenber or its manufacturing nmethod according to
t he presre}tﬁgéicﬁ'{}@iﬁltoino%{)éﬂw/ﬁes an easy and effective prevention of

|
di scol of a{J 4y COrT 054 of g pearimy nerher—whhep—allews—t-he-beari ng
menber' $ rel iﬁlgﬁie‘;% th ‘gﬂrr'rai n.gfgr}%‘d V\:hiiﬁg b gﬁn"’Pih&art%O{ﬁ}rrrpr()\)feﬁglcﬁt S

pr oduct i ‘ii Y ods 7+ oy r-e—pressure-beali-ngdevice acgording t¢ the
S presentyjin Rt on of f dr€rEeSIoRpr abl e dynam c pressure performiNe over a

| ong pebodtof—time and KEMIBAs| unnecessary dust by enpl oyi ng fhe antif-rust
filmon £helsl eeve of tlhe dynam ¢ pressure beafing deyistight &ss|a resuljt,
t he dynam c|peezstineclbdd?Kng deMDEe accpodi ng { oK he PeSIoeAtiod N¥gption can
inprovejlat low cost thg IS 2 |T MAY 2004 dynaji c presguig Reriormnce of
the dynpfi c| pidsputeigbearng devpge Thaf ogaUSES K T UDT{HATT Y ;f d
injected in]mmhipow beaning gap [spaces tp generate dynam<c pres Qg

5
Furtherhpre N‘ﬁﬁﬂa%igl% dHEM T pressure ear+hgrdevieetaccording to 5 the
PP I3 [ ]
ol

U

present| i nv njecting @ 1°GBY tating fluid tp which beMfotr ilazol e
has beeh—adted M r—bearing—gaps BFHEAd bt ween b beari hg menber|and a $haft
menber, even if the anti-rust filmconprising cupric benzotriazole fornmed
on tH8 surface of the bearing nmenber is elimnated due to inpact from heat, .
a new anti-rugh.d it} i S] cupric benzotriazole can be formed 10 with
the benzotriazol & ag]cti%% t(%“%]goglnt?bdgfné’ﬁfafl??gof 13iodPrabing of KRrTeFiPBd¢ s descri bed
above cah0®bovms, andiasalicitable shibab) €siABBBRLtPAYSSIeAsiANHe PRidoad Of tirme.
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-Moreover, with the dynam c pressure bearing device accor dgr\pm ?&eﬁ pr esent
i nvention, when a capillary sealing section is provided af ‘t 0 ng 15
.of the bearing gap, even if the anti-rust filmconprising cupric
benzotriazole forned on the surface of the bearing nenber side is
elimnated due to inpact fromheat, the benzotriazole added to the

| ubricating fluid would forma new anti-rust filmconprising cupric

benzot ri apstetioayiklds dascohnatguencecaréavoradibesegleafiirhidnceof t he

| ubricating.fluid would be maintained over a long 20 period of tine. In
addi t i on,taNiYHerht Ratfdueksl marugact uri ng the bearing nenber according to
the present i [ , i K - sl ubl e washi sol ytion a

m xt ure of pu%aer@mgfl 2%1%1%321@8{%‘ g%%i%ﬁgss\’é%teeﬁ{ea\?\%&seev&%? %&ggﬁ%&ée%nﬁi% s a

sur f ace- grtsaret cagbodingnt, Hae sbitkd fhenhat thahtlgediase BaahpaddRtintbhe 25
conventional uge of organic solvents can be elimnated and water stains and
di scof or ZATHN PEaRE s gAtoeRASeS iLh catre ddioygangt preodosamaf presswes thegnii-t h pur e

wat er ca i : revent.ed as.well. Wiile the description ahove
refers tgu%gﬂllﬁé:gPﬂﬁ%ﬁggﬁ%n&?zﬁnﬁ?&e &Oélé‘iﬁtm\” § énfiivene tdy\ﬂialnfl_cbe
under st opdedshat paRfoymim@eloveahi 10AS pRRLARE thie and Wold 2130 ¥finfiRde. W t hout
departing fromthe spirit thereof. The acconpanying clains are intended to

cover sudHDABRASREY dusbikatawanpuesentarithwonhemtiond mlatiegsedyieh andldpirit of

t he pres invention., The presently disclosed enmhodi nents._are therefore to
be consi ggérkéadﬂiq?sglbz? fo F@?ﬁg@f §%§§5%9F%E?Q%F?‘P§ng%§w&’§§t T i ve) the
scopeg of d@h@eggﬂgm)i.on bei ng i ndi cated by the appended clains, rather than
t he foregoing description, and all changes which cone withi'n the neaning
and range of é&gqutheieneyirnthd peesehabmbodimehhdcefiosebeni@ndedld® be

enbr aced gge(iei . é}?h . 27 MAY. 2004 VWHAT IS CLAIMED IS: 1. A dynamc
pressur e2HeH F‘hg’“ﬂ ricating AEid. avag 1 the gntinmst §dm eramprasingorunrat at abl y

Suppor | Bfialiable SERRRon HRELERL ARIOHIAL ok, IPAREL! 5 iromPosed of

copper metal; and 5 a lubricating urdinc Iiaz , the

| ubri cat ehmifhhteddddd td impae foearhag, depbspaseiabolemillddeiwgrn t he
cylindrical —nenber and the shaft nenber and the lubricating fluid is in

cont &t Whrirading Buid wonld by sunplied anewelvbidre, pasih of ehe aahi-arstifilmushatt i | m of

cupric b riazole ig formed on g.surface of the cylindrical menper by
react i ng%tg %%ﬁlc%lﬁl g?gﬁgﬁgPrIBfa PRE f'ffﬂ%trﬁﬁ'%lmw:‘rbgé?g\ﬂl?ﬂcth‘?@zﬁ@ $iazol e
in the 16hkhdekpadddngrehl uid, and, as the anti-rust filmis elimnated

t hrough operation of the bearing nmenber, a new anti-rust filmof cupric

benzot ri azol ePastifidankydwithrtbeglapillary 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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~anot her reaction between the copper netal of the cylindrical nmenber and the
benzotriazole in the lubricating fluid. 15 2. A bearing ner?o]érMmcggg@i ng to
claiml, wherein the filmconposed of cupric benzotriazole is fornmed on all
surfaces of the cylindrical menber. 3. A bearing nmenber according to claim
1, wherein the filmconposed of cupric benzotriazole is an anti-rust film
that substantially prevents water and oxygen 20 fromentering the copper
metal t hat SRS of He lypiricadimigefit dentiesmall. boaBeanh Rg STBIHRH 5GP Ng to
claim1, “@%h?&ﬂetge .gpti-rust a ig has  a_t hi ckness of about 10-1 nm 25 5.
A dynami ¢ pressur & BearS Wymaeviar the iptiadiliy: ofghedubiingtinedbad sitnhkudi ng a
shaft nmenbergillare yédlngr E&al |y supports the shaft
menber, wherein Bfehe gﬁi _ndroingg?qﬁgo %?&iog&ﬁr%g%% ig%]fho‘gogﬁlﬁ‘b%r netal; and 18
27 MAY 2004 a |3w¢h eatamgrastufibn icomipeiting chpriz dknkaEel Ble Fid bﬁ%agﬁva
bearing gg,ppn@p@gaenlf r med Eﬁtwe n the cylindrical menber and the shaft
member and &t T east PHRed Arrgug ProhrRE Byvcend usum a mersheng solueiozylo ndri cal
menber i noihithrig ot AR § eali.ng, sl eeve that relatively
rotatably supports the@ds:ﬂﬁgllfal:e %%@e?hgéﬁﬁﬁhﬁyﬁ%%né espddnent cand thee

| ubri cat | fR9HIBE@rowseriebnvannantitatlyslesiiabld Ghe VREICiIENZAI] | AG0l © |8

f or med byog,eagti n-?‘ﬁ%lhe §o€per metal of the cylindrical nmenber w B the
benzot ri aZ6F e CFLYRALE GBRY Ware Rgedediinitheipast. dn addition wateisttaGhs AniS

el i m nat eqjddal | - fihe _bearing nenber, a new anti-rust filin
of cupric l;enz(g?rgii}ag?%‘aggl&égg%%}%%} PH?%%&%O%Hatlﬁéﬁerdémg prPaget aflen t he

copperi0 metedshohg with pyté Ratéalte FRGP riazole in the

| ubricati ng fluid. 6. A dynamc pres%%lr bé’éﬁﬁﬁﬁ&@@%@%@&é}ﬁ% Uy claim
5/ wher ei AORREISIDEvRRE bagzdtriazold furtedoon BRNZIMHEREONR Bladng alde9e Of
between 0701 wt. %and 10 wt. % 15 7. A dynam c pressure bearing devi ce
according to claimb5, further conprising a capillary sealing section

provi ded at ani®pgdpRg; i ap space for holding the
| ubricating fluid yvlb t hie%‘%?@‘ﬁﬁ%%%lﬁ'agg%é%nrﬁsﬁ?ﬁl ‘B&g’é@rtﬁ@é@af@ﬁgamﬂal& A
dynani ¢ pfogdbaheabiea sleevalby ne i og eritdi- REIdHe Eh&h{g Lolutfer @L“ SrQoiew film
corrpo&ed gJ ﬁu%ri C benﬁotri azole is automatically Tornmed a the @zfﬁel | ary
seal i fig s&ct PHAIGARL 0 the waterselubioseding sdupohdnhedznts faZORE dii.

el i m nat edi@tihN& RAR ealing section, 9 A dynam c pressure bearing

devi ce accor dli ng toﬁgFgllg%#&\;Aﬁ%?%l Fﬂaﬁﬂ{? osthe hlanknagerial gﬁl‘dhiE‘ncl udi ng

cupri c bérmaging sleeve 18an the 2ub@ik irbéBsS OIS G, Renzot riazol e at
ling section V\%%frlljrt he film %%nfgigggg%sfmggpqqrgml

the capillary se
benzotr i ﬁ‘g{l\égi@a d1atis met satar-sohble dpinzotnyzdeahihe &E86I1eD inth%he 27 MAY
2004 BEARA MG MEMRER ANR NETHGD £OR MANUFACTURI NG THE SAVE

ample of cutting o1l with such a makeup is
20 a product called B-1584 (by Chivoda 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,

14



- AND DYNAM C PRESSURE BEARI NG DEVI CE ABSTRACT A bearing rr%‘ge gn dynam c
pressure bearing device using the bearing nenber includes m i i cal
_body constituting a bearing nenber that rotatably supports a shaft mnenber.
The cylindrical body is made of a copper netal, and an anti rust film
conprising cupric benzotriazole is formed on the surface of the cyli ndr| cal
‘body. Figure 1 20 .Ay. A@b Ay; % Ay<y. A& A@% Au. A#B. A :

CAEX] AL A 9
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_A={vgl gb] X] ¢ a%{ca] ca] ca] ca] ca] ca] caj ca] ca})@a] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
]ca] ca] crdf’ X%:‘Ei LaP8 4 REF afaszoly endpesa REphenthrust plate 24.
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I\ lelhb]| 'b'ebﬂl‘déétf#ﬁ&upﬁéw\ﬂ/\ﬂﬁad ra) bat cid padeal satGalnT al Sal1 % }?Va] cal c"a
] ca] caU] c al ca] ca] cal]) cal] ca] ca] ca] ca] ca] ca] ca] ca] ca! J$%@ U YWR&E&&' O(
Z(OH) ) ﬂedlm/ep described above and many modifications can be made
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DDQHFEERE
]Dgg Al ( abs ﬁﬁ LT B ey aes Ay Artan eaneanens oapearea) ca oo
115090 PKERPRRIELIL L VR 2 mo?&% B SEhPTSF OPFRUTL bR 4P R ca cal ca] ¢

a] ca] ca] ctirea]odalleraesa] ca] ca] ca] ¢ a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!
. RRS
SSSeSSSTXTTT, uﬁ&d@%%&b%@@@tmm@m 4% Waroefhoairiag ofghod] ca] ca] ca

O N 7 6 S A G L R U R o B R RO

a] ca] &' a] dﬁfﬁd)bfcfa}mﬂlgah(thbQﬁhﬁﬁﬂg%]aﬁﬁ]e%]rpﬂﬁ%%ﬁh%]&?xl&qi&l%]&&Jr?ca] cajc’a

Uc"a]c" c"al.calq
t XXXXKyp ilﬂﬂﬁl@ h{i{ F%}I}l })Eﬁﬁtﬁﬂ}‘mme@bm tenda}ing] eehoalcakesdga] ca] cal cal
ca] caj Ca]c%?xlvﬁﬁh% L&lmue] u]nte mechca caJcaljcalc"alcalcalcalcalc"al*0

sures as plating and forming a thin
&2 ~HL a ca ca cal Cca
cnal cal Eé“t??h%@aﬁ‘ﬁ%‘éﬁ?ﬁ%%%%%%3%“%2}1‘*%%0‘*@] N 1 A
109%&' () - | ;[:be’ e@ymg member are virtually eliminated, and the film’s stable

910% 0%& % =f nqadE) p] &10%&' () yL10%&
O%EL&()) ‘i(fgli@‘iji%& %‘S’%e@@n% %szal%a@ lé?[lg )Qé)lpf}&l s€quenthaodie( ) - %409%&

(()2,/&$(1§) W%e%gﬁi & ) 00I (1%'%%? %ﬂod@ﬁ(‘%‘g/&%) et]&%f% ‘Pg‘g &1% eeFnk=>71 3

bCp] &10%dhventiG¥@réyides 2A%RsE )AL {vk-Pre Q%&b oY diloloration 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 accorc_ling to the present invention can improve at low cost the
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109 0% 9%&' ()-L, 109%& () 03+ 10%& ()-5 Y ~ @] &10% 10% & () -3
10% &(% ﬁgﬁifé% e m ﬂm a@%f/ (betypsn o qryngnfember and a

e ?)% Lg%%@’ﬁ(‘%‘%é,’ﬁtf{} aayg%g&icgsfn@ D Oned 8 e

0! 10% & (QraiidD6ti £hé subfabOU 8hd heAsnd Widnbor K1AUWhE{bd RSk pact) $S$$% 0 E
~_@] &109%6 01 10% & ()- . 1109 & ()-S, 10% & ()-*10% & () - (
10% & () from:heok. & pyw MR ERRH R M OPPL0 Y OoRenyotrirbld 6in be formed

1008 &0 (’”@1b*é%elzao(téaa?%%fiaem}la%mg&&u@ apd hgefrotsy

LO%& ( ) HeScHPE dbove can be maintained in a stable manner over a long period of

time.

Moreover, with the dynamic pressure bearing device 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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109X& () - BRireRalaenser iR dpILAET b Lofped Ytall) mldL! 10%&' () -v 10X 10X
10X: 109& () - PA#109%& () - SSTXTTT, UaB~ @ 10! S109& ()-Z10%& ()-Lz10%& ()- |

109K (§-' 109%&' @) lnbgicatmngodipiet Qr)duch;py@@m%@@le @he lu ricating fluid filling a

L0t 1078 (s rﬁng/g%p(s)paéeof/%néa bethleb P HOBMGafidar Wi Gha B Eak)md¥er ana

W W W\
10! I $#10%he( Jubst SthbOA®IA (i} -1ﬂ'0°6ﬁfb.@f’/&1th)at<léa%# BB {ndricd1 S¢S, Wherein an
109%&' () - >VWNVAAKVD W W
. anti-rust film of cupric benzotnazo]e is formed on a surface of the cylindrical member

ﬁ

by reacting the copper metal of the cylindrical member with the benzotriazole in the
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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lubricating fluid includes benzotriazole at a ratio of between 0.01 wt. % and 10 wt. %.

15 7. A dynamic pressure bearing device according to claim 5, further
comprising a capillary sealing section provided at an opening area of the bearing gap

space for holding the lubricating fluid within the bearing gap space by surface tension.

8. A dynamic pressure bearing device according to claim 7, wherein a
20 new film composed of cupric benzotriazole is automatically formed at the capillary
sealing section when the film composed of cupric benzotriazole is eliminated at the

capillary sealing section.

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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