"SPECI FI CATI ON LUBRI CANT COVPCSI TI ON, BEARI NG O L AND BEARI NG USI NG SAME

[ TECHNI CAL FI ELD] 5[ 0001] The present invention relates to a | ubricant
conposition, a bearing oil, and a bearing and a rotary apparatus using
thereof. More particularly, the present invention relates to a | ubricant
conposition especially preferable J oi |, which contains a base
oil containing as a main conponen§§§9ﬁ§2§$t#ﬂﬁ ol igoner or a 10 hydrogenated
product thereof that has little effect on a resin or elastomer because it is
a nonpol aLUBRICGANT, COMRQSITION, BBARINGxOHe AND BEWRIN G3SING EAMEApor at i on
and a high flash point despite a |low viscosity, and is used for, for

exanpl e, oil hydraulics, turbines, machine tools, bearings, gears, netal
processing and the like, and in particular to a bearing and a rotary

appar at us ' fgant 15conposition. [ BACKGROUND ART] [0002] In
general , gfﬁggﬂpggﬁ%¥ﬁﬁ§b ause deterioration of |ow tenperature 20
startability and decrease in the power efficiency when the base oil has too
hi gh a5vi£@&§ﬂty. On the contrary, a lubricant nmay cause increase in the oi
consunption and the bearing danmage due to insufficient lubricity when the

base oil has a TE@pkéis‘éht/ixﬁ&ﬁﬁbﬁYclai@ﬁoFplaibriﬁﬂﬁmoﬂéodm@n,bﬁb@arﬁid oilWBhgh is
an index of low tenperature fluidity, is not specifically limted but

preferably {s 20 r ) . nthetic i.can

ol y- a- o 5 b Foda KRS apmaraoss, waipE RS, Bt osrttpHaftums Brossat
thermal stabiljty or oxidatjon stabilify although it _has drawbacks and
advant agednratORTCCOP 8 ubricant ceapogition mevgv,praf%meqﬁta daaning oil,
poly-a-olefin contains a | arge nunber of isonmers even in saturated 5

al i phat i c which comabera bsepélicmgaining aga tiaén sempo nayit anid-alefiveo ligdmenewa a
specific conmponent (isoner) may not be taken out by a purification nethod
such 2§ dih§ltdgenbicd pradutichérebs it hEOlittldé fedi BRI ENa ot HRERISE Pl |
having a pfedeterm ned viscosity turns into a mxture of an easily volatile
conponent .and a I@Es-volatile C onent. Wien such sat ur at gd alighatic
hydr ocar b&haJGRBolaR Fomponnd: th adqitiogda gngxiren )SPF‘E’E%?’P°PWE° QYRR at i | e
conponent is first evaporated, and the viscosity of the lubricant is

i ncr easedaddra hight flasho peindtdespitefa lowmistionity, Q-lli}fv)d)S}lsed for, fonexamplaldiy, the
rotation speed of spindle notors used in electric equipnments, especially CD,
DVD, HDD, hpetaudies, &etinesmackiné eolk, erings, gassSmdfal peddesting ad the aiké, a hi gh
speed rotation of 10000 rpm or nore has been currently required.

Conventi o I L eafi e sen ' h . n used
n 't hose Ao SREFIAR PO g TRAECE Rty habBlatus SRE M ASED | S
cost i'ntered oj] retaining bearings have been used fromthe viewoint of 20
per f of ranC&MRAYYOBst . The performance (mainly rotational torque) of these
fluid dynam c bearings and sintered oil retaining bearings at high speed
rotation is frequently determ ned by the viscosity of a |ubricant used, and
as the viscosity is decreased, the rotational torque at high speed rotation

tends to JRAIGEGROUNDARDTE |ubricant is enclosed in a bearing mechani sm
the lubricCity iIs

(0002]
In general, a lubricant may cause deterioration of low temperature
20 startability and decrease in the power efficiency when the base oil has too high a
viscosity. On the contrary, a lubricant may cause increase in the oil consumption
and the bearing damage due to insufficient lubricity when the base oil has a too low

viscosity. The pour point of the base oil, which is an index of low temperature

fluidity, is not specifically limited but preferably is -20°C or lower.



‘required to be nmaintained for life without resupplies, and thus the
evaporation | oss and deconposition |oss of the |ubricant should be avoi ded
as much as possi bl e. In a hydrocarbon base oil represented by a usual
mneral oil, when it is nodified to have a | ow viscosity (low nol ecul ar

wei ght), the evggoratiq? Jozagls 5 increase nd i} is difficult to achieve
bot h | ow vi scosfif y® d¥gthedis Honht RoRolyraoiefinyiis frequepdly useth frem dheler to
achi eve both of these goals, there is known a technique in which an ester
that is avyeovpuintcofrpeulodv iviscasity] thermalbstakilioy lor oxidiRibin tHabiditgralthobghuse of a
pol ar substance such as an ester causes a problemof 10 deform ng and

di scol ori R \RhweaEks' ]ad N e i tl ' f a CD
and DVD di sk and thes igi ﬁeaﬁg?egdegoﬁes%e%? ﬂ“ﬁ@mﬁr‘?‘gf’ag? %gg?m'?%éﬁ% {rlgjhegand

the |ike. Especi al in the.case, of a .CD and DVD gn which recording,i

bor f or nedc PRV RaL Pob aielfas i B Iitasonim bt el aintrs caveR o B ¢ ha
a coating material resin is optically clouded and defornmed. 15Fromthese

poi nt s3 of aljpkatic hydrpearben gopipoundshaving ththeame molessdarrweighbdindid spesifing
excel l ent properties may not be practically used. On the contrary, for a CD,

DVD and neémporenti (is®mkr) hayhne beefdkenBaebiyah Spirifcdticiwedthdd sieRdas t here
has been conventionally used a lubricant containing as a base oil a

pol y- a- ol gf.. Lch. jisal.e vol atil & Lheral Qi d i xeel | ent
hoat oot skiMelthdfad el et BOL s 1R0ech, ThUGH ¥ biastRoIE AR L1
used one that is obtajned by oligonerizing an a-olefin by cationic

pol yner i z Bfedsterminedyviscasity funnintara mixjurq et ar easily velatile pgmporespada i on.
However, the nol ecul ar weight distribution of an oligomer may not be

control | eteskyvoldtile conmpdnehi. oriwiet isoch arsdturatedradiphatic hiydtccaphion gempéowmidd even
in the conpounds having the sane degree of polynerization. Therefore, as
the pi@dugix@ipt & ARA AV RibkRAEEAZER Uy V14110 Bhigonthi B ﬁrsBE?h;{bﬁ‘it@h}’ﬂd s

difficult to be purified and may have®a w de range of the boi'ling point, it
has a defegct .such as l,ar ge evaporat i |.0s and t.he |J ke. For exanple,
there is Ororreunn o fodrbatanl e lttsnt durige the ABEralan ofinBrcMintnt o\ ned by
using a [err] catalyst (for exanple, see Patent Docunent 1). However, this
conmpound 33 1 ow flash point despite having a high viscosity. On
the other hand, there is disclosed a technique in which a decene oligoner

havi ng a nunberinaidenedy, MHeGok@ionvaipabd of A0 dioR0Cused [h OdleeREk USi Ng
a netall ocene catal yst and is subsequently hydrogenat ed where necessary, as

10 a base_Qi.: i e t. wever,
the decongiuprisat bspbdhltyEh, £V, BRI ety enicseafh b WU BRY" ingleast 050
and is_difficult to be used especially for, fluid dynam c,  beari ngs and oil
Cetai b ngY&EPY HEL 28d3 E’&g‘esR?FE BiRtighcel b‘?g%@m@a TRPRShhARS BeafsFyr @ntfaoooa
15Pat ent Docunent 1: Japanese Patent Laid-Open Publication No. HL10-504326
Pat ent Docequéred. 2: Japanese Patent Lai d- Qpen Publication No. 2002-518582

in

Conventionally, rolling bearings represented by ball bearings have been
used in these spindle motors, however, noncontact fluid dynamic bearings and low
cost sintered oil retaining bearings have been used from the viewpoint of

20 performance and cost. The performance (mainly rotational torque) of these fluid
dynamic bearings and sintered oil retaining bearings at high speed rotation is
frequently determined by the viscosity of a lubricant used, and as the viscosity is
decreased, the rotational torque at high speed rotation tends to decrease.

Once the lubricant is enclosed in a bearing mechanism, the lubricity is



" 20 (DI SCLOSURE OF THE | NVENTI ON) [ 0006] Under these circunstances, an
obj ect of the present invention is to provide a |lubricant conposition
especially preferable as a bearing oil, which contains a base oil that has
little effect on a resin or elastoner because it is a nonpolar conpound, in

addition to having an extre .shall apount of evgporation and a hjgh flash
poi nt whi FEAHERSY ngfamﬁafiﬂwggjsg Jifs Withayt resunnlics. A9 thys tegsuapgrasionylons
hydraul i cs, turbines, nachine tools, bearings, gears, netal processing and

t he |i ke, and desomposition Jessrafithe Jubnigaat ahorgdd e avgidedeas mbeh aspossibleposi ti on.
5[ 0007] The present inventors have nmade earnest studies with a viewto

devel opi ng a | Ul bCYiroSRBER Vaké OF Fepredtairdd By abaved RiderANG, Wheh st 3b! e
properties and have found that the objectives can be achi eved by using a

uei ng. espdifed S8 Y3 e aFBuEy AN Rt o bR bt “ana”

in which the kinematic viscosity and the flash point satisfy a specific

rel at i dnskrgFeaspeandy wds diffiqpletr pefeymborelow viseppity dad Haweevaperatiom of
findings. That is, the present invention provides: (1) a lubricant

conposi ti elie edlpiThsddddticn,bims order | tocouhicvenboth SOthdsy gouts erd iy kndwnod at

| east one of an a-olefin oligoner and a hydrogenated product of an a-olefin

ol i goner J 4 4 eﬂéﬁéri Vi | I [ tisfying the
foll ow ng%&g@@ olﬁqz'%‘:lslé?as r}g?tnlts ?@%ﬁ&@ﬁgﬂr@ {éd% F? a\%%eﬂryé? %ﬁy Is a

ki nematic 'Sﬁosity (mmR/s) at 40C;, 20 (2) the lubricant conposition

descri bed [¥¢1°4t he above (1), wherein the a-olefin oligonmer has a structure
represented by the follow ng general forrmula (I1): [0008]

cH2=TH_cH2r t r 7cHaweRer; pWOsqogq b substanee sudh0D0®] ester causesagreblenpof g and
r are each independently an integer of O to 18; n is an integer of 0 to 8;

when moi s déformiiPhatd discaboridle vafiCusratth Mlatélidlé, o Rkample, QV&aYing hseeial | ng
unit; and a value of p+nx(2+g)+r is 12 to 36, and the hydrogenated product

Of 2 2Ol Gy Qs dO0R iR nf 1R S LA § CoRRERRIErM oFhSnb B ithe thgorer @
the like. [Especially in the case of a CD and DVD on which recording is
performed by optical signals, it should be avoided as much as possible that a
coating material resin is optically clouded and deformed.

15 From these points of view, there is a circumstance where an ester-based oil
having excellent properties may not be éractically used. On the contrary, for a CD,
DVD and motor equipment in which resin materials are frequently used, there has
been conventionally used a lubricant containing as a base oil a poly-a-olefin which
is less volatile than a mineral oil and is excellent in heat resistance.

20 As the poly-a-olefin, currently there has been widely used one that is
obtained by oligomerizing an a-olefin by cationic polymerization using a BF;
catalyst and further followed by hydrogenation. However, the molecular weight

distribution of an oligomer may not be controlled by this production method and

numerous isomers are generated even in the compounds having the same degree of



"CH3- THi CH2- TH r) TCH2- 1H2(111) Cal - 12a+1CbH2b4. 1Cel-1204. 1 10[ 0011]

wherein a, b and ¢ are each independently an integer of O to 18; mis an
integer of 0 to 8 when mis 2 or nore, a nay be the sane or different for
every repeating unit; and a value of a+mx(2+b)+c is 12 to 36; (3) the

| ubri cant cinposltlon descrj bed i the above (1), wherein the base oil has a
15 ki nematPPlymerizasian. | Therefore, aszthe;predugt okjained by oligemerigingapg-olefin
conposition described in the above (1), wherein the a-olefin oligonmer is an
ol i gomer Ivdth agBP# catalyst is diffoultatobe mloif‘midnmﬂ imayukavega widetrahgo ofrthe

catal yst and the hydrogenated product of the a-olefin oligomer is a product

obt ai ned %utwdgi%mertahhm d@fec@sattetsamtgbgoﬂwrattamé& gfd tie Ble.car bon 20
at ons obt ai ne y using a netall ocene cat al yst {5) the lubri cant

conposition des ribed i e ab C ai nin

sel ected from a %ﬁi‘?'@ﬂ@ E)lteégéﬁ é“é ht B’é‘h%ﬁqt B§°4“r?€|°g\? &eceaﬁ hiner
antioxidant, a rust inhibitor, a met aI deactivator, a det ertiyent di sper sant
and an5antbtaiaed hy vaingra BF; catalys} (favexpmipls, sanPateatBoshmenh ] HesHpowerer,i n t he
above (1) used for an oil hydraulics, 5a turbine, a machine tool, a bearing,

a gear, Ofhhig ceipdunAhasasewbash poinf aésp@tehﬁ@ixtgﬂh H vis@dEMy. si ng a | ubricant
conposition described in the above (1); earing conprising the

bearing oil des o b (9] ) ris CLi n the
above (8), wher gnn“f%é)k%eaglg’h% ﬂ‘\é?% g dw?jloaédgamtt%%? rltllp,gm'gﬁﬁo{éI&e‘:q gl ni ng
bearing, or, an oil retaining bearing provi ded with a 10 dynam.c gr oove and
(10) a roAiBpmesdaving A NEBBEF ALtrAge MyeeHanyeiaht of 1A0itaPO0RRO e RFaduged
described in the above (8). [0012] The present invention provides a

| ubri cant usbrgposietaltoveas petailystlapnd 15 spbeheently bydoganited whege miet¢ssaty, @k
contains a base oil containing as a main conponent an a-olefin oligoner or
i ts hydr ogepadecslil 36 AURbrichat (ﬂ?‘&aﬁpﬂé |&eef>zft€§tt DeBuReh€3).N Howevas ipeer

because it |s a nonpol ar conpound, dition to havi ng an extrenel y smal |
amount of tion and a hi hflash int.despite a and is
used for, 8‘? ceﬁg%'lngr %ﬁf 12 t?%‘? ﬁﬁ’iq%’s’m‘%ﬁ 'b?ft@gp‘%ﬁ%ﬁehéggo Zﬂ)‘g %éﬁri ngs,
gears, netal processing and the |ike. I n addition, the present

i nvent i on dffionltdesberusedzaspeejally for uichdynamicthearings ved gilsetiiniag hegpingsant
conposition, bearings that use the bearing oil such as fluid dynam c

beari ngs, a8ial baselodl becagsdefttiengs higlndiseosity.et ai ni ng bearings on whi ch
dynam c grooves are forned, and a rotary apparatus such as an electric notor
equi pped %6@5]a bearing unit having the above-described bearings.

15 Patent Document 1: Japanese Patent Laid-Open Publication No.
H10-504326
Patent Document 2: Japanese Patent Laid-Open Publication No.

2002-518582

20 [DISCLOSURE OF THE INVENTION]
[0006]
Under these circumstances, an object of the present invention is to provide
a lubricant composition especially preferable as a bearing oil, which contains a

base oil that has little effect on a resin or elastomer because it is a nonpolar



‘[ BRI EF DESCRI PTI ON OF THE DRAW NGS] [0013] 5[Fig. 1] is an enl arged

cross-sectional viewillustrating an exanple of a spindle notor to which the
| ubri cant conposition of the present invention is applied. [ EXPLANATI ON OF
THE SYMBOLS] 10(0014] 1: Housing holder 2: Cylindrical section 3:

Beari ng .4 lnside relief 155: Mdtor shaft . 6: Retaining
menber 7: CRBPSRNG. m%fbi\g?n to having an extremely el @smounp of gvapesatiopjandrayr
table B: Base M Rotating nedium [BEST MODE FOR CARRYI NG OUT THE | NVENTI ON]
(0015] high flash poidtr ivhilat havimg aslow wiscosity,hendoiscased form\fentexample)seil i s a
base oil containing at |east one of an a-olefin oligoner and a hydrogenat ed
product Ohyafhulics, turbines, machine tools, bearings, gears, metal processing and the like,
a bearing and a rotary apparatus using the lubricant composition.
5 [0007]
The present inventors have made earnest studies with a view to developing
a lubricant composition having the above-mentioned preferable properties and have
found that the objectives can be achieved by using a base oil which contains as a
main component an a-olefin oligomer obtained by using especially a metallocene
10 catalyst and its hydrogenated product and in which the kinematic viscosity and the
flash point satisfy a specific relationship. The present invention has been
completed based on such findings.
That is, the present invention provides:
(1) a lubricant composition comprising a base oil containing 50% by mass or more
15 of at least one of an a-olefin oligomer and a hydrogenated product of an a-olefin
oligomer and having a kinematic viscosity and a flash point satisfying the
following cquation (I)
Flash point (°C) 2 49xIny + 90 ()]
wherein y is a kinematic viscosity (mm?/s) at 40°C;
20 (2) the lubricant composition described in the above (1), wherein the a-olefin

oligomer has a structure represented by the following general formula (II):

[0008]



5 a-olefin oligonmer in an anmobunt of 50% by nmass or nore, preferably 70% by
mass or nore, nore preferably 80% by mass or nore, further nore preferably
90% by nass or nore and especially preferably 100% by mass. In the
base oil, the kinematic viscosity and the flash point are required to
satisfy the relationship of the follow ng equation (I): 10Fl ash point (C

49x1n7 + 90 (1) er.ei IS i ne icVviscosity (mR/s) at 40C] . Wen
the flash point d’\'ggT r‘ %’ H\/>5I G Iny + 90" (y()s the sane as

above), the base oil |[has a | arge amount o evaporation to occur and a | ow
flash point at the kin tic sity r yred, and therefore the objective
of the present 15 in(\;@'r?&gﬁh rr\acyqﬁgq”be agg‘ghféh. As the base oil,
preferably, it is desirable that the kinematic viscosity and the flash point
satisfy ti& |l owi ng equation (l-a). Flash point (C 2 49xlny + 95 (I-a)
More pref 9;1 y, it is desirable that the kinematic viscosity and the flash
point 20 satisfy the follow ng equation (I-b). Flash point (C 49xlny +
100( 1 -b) (0016] wherein p, Inanhe drasachiihndependentiy @nvintageviofcbso th; at is4MC i s
preferably in the range of 8 to 17 mm2/s. If the kinematic viscosity is

Wi thi n t hgntapever 0808, while nbRSe opinkore,hq&n% Ib@Wh¥ isafmSdit JifaRend forl é‘v’%?:f
vol atil e, and when used, for exanple, as a bearing oil, the rotationa

t orquecat _high-sp. t] i nt, .of _ev. ation is,snal
cven uhon TEREIERGE: B keRe ST PR PARETT, B3HE 6" end BRCB R F e
deficiency in the amount of oil hardly occurs. A preferred kinematic

vi scosi t y Paeduct ofpen; a-olefin pligomasphas a) structure represenied thydhe foflawing
preferably 200C or higher, nore preferably 210C or higher and further nore
pref er abl geas¥aCforentla HE::. |f the flash point is 200C or higher, the anount
of the base oil reduced by evaporation during the use becones small and the
lifetime irgofyol onged. Here, the kinematic viscosity is a value nmeasured in
accordancé mngh JI'S 10 K2283 and the flash point is a value neasured by a

CCC net hod i n agqqr de LD K2 . _1AQ17] An a-olefin
ol i goner used fgﬁahgeﬁﬁfféthﬂ ﬁga{m—cﬁ? ?&a structure @H)ing a vinylidene
s

bond at the termnal pf the nollecule reprgsented by the foll ow ng 15general
formula (11). Cal2a+1 CbH2b+1 CeMHaes
10 [0011)

wherein a, b and ¢ are each independently an integer of 0 to 18; m is an

integer of 0 to 8; when m is 2 or more, a may be the same or different for every

repeating unit; and a value of a+mx(2+b)+c is 12 to 36;

(3) the lubricant composition described in the above (1), wherein the base oil has a
15 kinematic viscosity of 8 to 17 mm?/s at 40°C;

(4) the lubricant composition described in the above (1), wherein the a-olefin

oligomer is an oligomer having 24 to 30 carbon atoms obtained by using a

metallocene catalyst and the hydrogenated product of the a-olefin oligomer is a

product obtained by hydrogenating an a-olefin oligomer having 24 to 30 carbon
20 atoms obtained by using a metallocene catalyst;

(5) the lubricant composition described in the above (1) containing at least one



'[0018] CH2=CH2-11-1);-: -CH2- TH2 C pH2pi |l H2cfr1CrH2r.,.1 In the
general formula (I1), p, g and r are each independently an integer of 0 to
18; nis an integer of 0 to 8 when nis 2 or nore, g may be the sanme or
different 20for every repeating unit; and a value of p+nx(21-q)-i-r is 12 to
36. .In the present invention, the a-olefin oligomer may be used
singly orkind %lwﬁﬂgﬁm RR §XUEme\pIesHureragent kamdiinese impfover, an antioxidant,

addi tion, a hydrogenated product of the a-olefin oligoner used for the base
oi | typicaldugt hslsibitost 4 uidtal deaaivatogni ddtepyerithtisferbdmdVaniy agegififohmims mul a
(rrr). [0019] CH3- THI CH2- THLT CH2- TH2 CaH2a+l1 CbH2b+1CcH2c+1 5[ 0020]

In the gegg&?l formula (111), a, b, ¢ and mare the sane as p, q, r and n in
the generaf fornmula (11) respectively. In the present invention, the
hydr ogenat ed, pr.oduyct of the, a-olefin oligoner may be used singly or_in a
Combi nat | 69 WF 1nbRcan: chamnositioneseribedn therhavedd) vsed Forpmpil yeanlissds  of

t he above-described cc-olefin oligoners and one or nore kinds of the
above-fleseanutbink, rymacies addga beadng,t 5 g edr, dhe metall pbeessirig;goner may be used
in conbination. Fromthe aspect of oxidation stability and the like, the
hydr og_enagﬁda e il %mtppﬁixﬁ'ﬂtﬂ{rlcﬁn%%ﬂﬁgﬁﬁoh e SR dSi! thglab@,é E@? t he

a-ol efin ol'igorner having a vinylidene bond at the termnal of t nol ecul e.
15[ 0021] |n the present jnventign, i rder tp obtain a base oi

sati syl nEPhReRNESI R icire By bEEE DS fascitheh s “RPVRHAE ¢ viscosity and
flash point, the a-olefin oligonmer represented by the general fornula (1)

i s prefer £ thedeaping eseniberhin the abpved(830wberein theabearsng bt aiflwidl dypamés ng a
net al | ocene catal yst and the 20 hydrogenat ed product of an a-ol efin oligoner
is preferabiring i Qdleétadlihgi eadingy diyak QUERataidigg beading pidvidéed ivgionel
having 24 to 30 carbon atons obtained by using a netall ocene catalyst. In
the case . -olefin oligoner is oligonerized by using BF 3 which has
been g@nvgﬂﬁ%ﬁﬁgﬂPévﬁﬁﬁﬁh as an oligonerization catalyst of an a-olefin,
multiple isQmers are generated evyen in the cqnpounds, having the sane, degree
of pol yrreﬂoga"c FRIAPLARPATAWS, COMREIOB AN WA PaYige jbe MSRTIRE £§°f§%@ t he
resulting a-olefin oligoners and their hydrogenated products may have a w de
range of thecal®vied®).i ng poi nt, the evaporation |loss during the use at a high
tenperature is large and the object of the present invention is difficult to
be attai ngghy2)0022]

The present invention provides a lubricant composition especially
15 preferable as a bearing oil, which contains a base oil containing as a main
component an a-olefin oligomer or its hydrogenated product that have little effect
on a resin or clastomer because it is a nonpolar compound, in addition to having an
extremely small amount of evaporation and a high flash point despite a low
viscosity, and is used for, for example, oil hydraulics, turbines, machine tools,

20  bearings, gears, metal processing and the like.
In addition, the present invention provides a bearing oil containing the
above-described lubricant composition, bearings that use the bearing oil such as
fluid dynamic bearings, oil retaining bearings, and oil retaining bearings on which

dynamic grooves are formed, and a rotary apparatus such as an electric motor



"In the present invention, as the a-olefin which is a raw material for an
a-olefin oligoner and a hydrogenated product of the a-olefin oligonmer used
as a 10 base oil, there may be nentioned, for exanple, 1-pentene, 1-hexene,
1- heptene, |-octene, 1-nonene, 1-decene, 1-undecene, 1-dodecene,
1-tridecene,. 1-tetradecene, 1-pentadecepe and the like. These may be used
singly or ef“HPBe‘igﬂ‘d\ $§f‘f‘b’?‘g ppit ?\%‘"@rtgﬁﬁsgv?(aﬁ%fé{h”ﬂé’re@f)‘f‘gs'l n the present
invention, as the netallocene catal yst used for the 15 oligonerization of
a-olefins, there may be nentioned a conventionally known catal yst, for
exanpl e, a conbination of (a) a rnetallocene conplex containing a Goup IV
el enent 0¥BRIEF PERISCRIPTION OE TER) DRAWREGS] one of (b-1) a conpound which is
capable of forming an ionic conplex by reacting with a netall ocene conpl ex
of the (aL(ﬁ onent or its derivative and (b-2) an al um noxane, and (c) an
20 organo 9 ¥ num conpound which is used if desired. [0023] As the a
met al | ocene conpl.ex _containing a G oup |V elepent of the periodic table of
the (a) conponeldtig- 1hds anrgnlaiged ess-sectionpl aievhdllpstepting: anjaxgmple) of a
five-menbered ring containing titanium zirconiumor hafnium preferably
zi r coni umspidfee mdtbe 16 owhithatles lobrieantecdispasition g thepipeadlehy ihveritiodeds a
conpl ex having a substituted or unsubstituted cycl opentadi enyl |igand.

The netalhgﬁﬁgﬁ conpl ex of the (a) catal yst conponent includes a

convention yknownconpound, f orexanpl e, 5b is (n-o ctadecylcyc lo

pent adi enyl ) zi r coni undi chl ori de,

bi s(trimethylsilylcycl opentadi enyl) zirconiundi chl oride, bis(tetrahydro

i ndenyl ) zirconiundichloride, b is [ (t-butyld inethylsilyl)cyc

| opent adi §EXPLANATION TR SYMROLS]

bi s(di-t-butyl cycl opent adi cnyl ) zirconiundi chl oride, 10
ethylhdenf@oﬁQindenypzirconiun1dich|oride, bi scycl opent adi enyl zirconi um

di chl ori de, et hyl i dene bi s(tetrahydro indenyl) zirconiundichloride,
bis[3,3-(2-nethrj€$qﬁi ggﬁ%L)JdinethylsiIane-diylzirconiunﬁichloride,

(1, 2" -di et hyl si1 ® Eg , L -di methyl silylene)bis(3-trinethylsilylnmethylinde
nyl) zirconiumdichloride and the |ike. 15These natal | ocene conpl exes may be
used singly or ?rCulindsigal saetioth of two or nmore kinds thereof. [0024]

3: Bearing

NN

: Inside relief

15 5: Motor shaft

o

: Retaining member
7: Rotor
8: Magnet
9: Stacked core
20 10: Coil
11: Turn table
B: Base

M: Rotating medium



"As the conpound that is the above-described (b-1) conmpound capabl e of
formng an ionic conplex by reacting wiwth a netall ocene conplex or its
derivative, 20 there nay be nentioned, for exanple, dinethylanilinium
t et r aki spent af | uor ophenyl borate, triphenyl carbeni um

tetrakisp I [ the like.  These may be used singly or
in a commggﬁéﬁ%ﬁ?@?hﬁ?ﬁ?&fﬁ?@mg R@FW%NTI%%] In addition, as the

al um noxane which is a (b-2) compound, there nay be nentioned, for exanple,
a chai n al[@MiSjoxane such as net hyl al um noxane, et hyl al um noxane,

but yl al um noxane, isobutyl al um noxane and the |like and a cyclic al um noxane.

These al um noxapes MARYickf USRP0SkiBE! ¥f e phesdnt FNUIMRRLL Wedfist §MbagE JIPF €
ki nds thereof. In the present invention, as catal yst component, there

a (b)
may be used one 5 or re kinds of, the (b-1) ¢ upds, one or re. ki nds of
Tha (- 2 Senhiiingal ledi e ST RIFHAGHBATSF 0K BYSigPRaten MR Gh4M (b 1)
conpounds and one or nore kinds of the (b-2) conpounds. [0025] In the case
wher e § heotolefin odigepania ansameent ofsS50% dy(pscer moyet prefarpblye?d?% byomake rati o
of the (a) catal yst conponent to (b) catal yst conponent used is in the range
of preferablnyork/ aivrd Grdfetably 8099 bandasiosmidr&f Rirthiel ¥ndre Opfe erdbly090% 1y by
nole ratio. When the ratio deviates fromthe above range, the catal yst cost
per unit I i i practical. In addition,
when t he ?%_%%Pbg?ﬁ%gé%%%‘?@%?ef%g&a |{')'b|§/s£|9£ns'the range of preferably
from1l:1 to 15 1:1000000 .and nore preferably from1:10 to 1: 10000 by nole
rati o. Wen t helty e bpsgeail, dhe &ingrashiq Niscasity and shi,Hash ﬂ?é“Eét‘ﬁl“?%‘i“?ﬁv)S‘t per
unit mass of polymer becones high and is not practical. Further, as
t he or ganeatisfyitheineleomdumdf die following equatidny@): conponent which is used if
desired, there may be nentioned, for exanple, trinethylalumnum 20
trietlhylal um nu bt | } triisobutylal um num
di et E% al um nu%é%?giﬁggpg%qgﬂ%{ygm”num chl oride, nethylalum num
di chl oride, ethylal um num di chl ori de i et hylal yd,pum f 1 uori de,
di i sobut yI al uni FYRFERI Fa%?‘“&ﬂé‘?‘ﬁy‘i‘%‘?&ﬁﬂemw ﬁ?aﬁ‘f%?jjet hyl al umi num
sesqui chloride and the |ike. These organoal um num conpounds may be used
singly or Whenatheofigshh poinsnis lower\ibawa velne afi tAlxlener 808 (v[ioohs]same as  The
ratio of the (a) catal yst conponent and the (c) catal yst conponent used is
in the raapéve)f tipe bhsy alll hasf 4 targé aindunt lof1EAPOrativey o pedireambhlotw a3H: 5 to
5 1:2000 and further nore preferably from1:10 to 1:1000. The
pol yreri zat.i i AL nef: LEd i i t he
(0) cat af oltds B ifekbeltRiscds Y SLphibb Tl Ahe/cRtbc e ORIGCRP A B pHelE, L'Vt
conponent i s used, the organoalum num conpound is wasted, and a | arge anount
of it 17 emiRYEOtOR MAENRLPE ARAINedy i s not preferable. 10In the case where a
catal yst is prepared by using the (a) catal yst conponent and (b) catal yst
conponent, a cofsabe bapeoi: prafeiadly it isedesitaplerthat sherkihemadisr viagodityeand
at nosphere such as a nitrogen gas atnosphere and the |ike. In

addi ti on, the'flasEpsinc SatiéTp ke eoubamlgxeghaii& prgpared by using the (a) catalyst
conmponent, (b) catal yst conponent and (c) organoal um num conpound, the (b)

Flash point (°C) 2 49xIny + 95 (I-a)

More preferably, it is desirable that the kinematic viscosity and the flash point
20 satisfy the following equation (I-b).
Flash point (°C) 2 49xIny + 100 (I-b)
[0016]
In the base oil, the kinematic viscosity at 40°C is preferably in the range of

8 to 17 mm?/s. If the kinematic viscosity is within the above range, the base oil



‘15 catal yst conponent and (c) organoal um num conpound may be brought into
contact in advance, but a sufficiently active catal yst nmay be obtai ned by
bri ngi ng the conmponents (a), (b) and (c) into contact with one another in
the presence of an a-olefin. As the catal yst conponent, there may be used a
cat al yst conponent which 20 was prepared in advance in a_catalyst. ]

prepar at i Bas  low viseasity gad és lesy velatile, aad whes usedsfor cxappit s adheapingeaili n t he
ol i goneri zation step for the reaction. The ol i gonerization of an

a-ol efi n dryrovstioxy] norgle auhightspdedhrotativnbiatiow andthe Anund of eRiporation isyst em
A solvent in the oligonerization is not always required and the

ol i goneri o) L s o1l l O] or an
Mnert sol SEAN EYRYREF oSl bhed, Fiigh RediodSRE IR RBnmint, il oL MR8 Fhe 7
organi ¢ hydrocarbon, for exanple, benzene, ethyl benzene, toluepe and the
like are geheienanin ghe amaunt 9heil durdly qscutser hPyeieaed kibematic viscaskeatt i on
m xture in which the |iquid nononmer is contained in excess. 5The conditions
of theS ol #OMRus 1@ a0 16mmfs! ulie additienpthealashepoont e foxabiy200§C 15 HigherDOC and
a pressure of about atnospheric pressure to about 0.2 MPa. In addition, the

rati o of god@ipPéfépdbly 210°C By HiSldrhndSRethes mdHE Préfeaibly P20 orhigkdrl 01pf an
a-olefin/a netall ocche conplex of (A conponent is typically 100 to 106 and

preferably 2Q00,to0 .105, he reactign tenperature i.s typicall out 1010
m nut es t ea%g’ﬁp %Mo rgago(‘f')dﬁ 1gher, ?heAfnﬁ“éf?tgrtﬁ? e%ﬁsf‘reﬁil W“?ﬁcgbby

ol i goneri zation reaction, firstly, a known deactivation process is perforned
in which ewaporation datiogithe yseabesompgcalbandtherlifgtimeois psygmand.t o termnate
the oligonerization reaction, and then a deashing 15 treatnment of the

catal yst is perHefeyaHe kSndigativizkksity iguanies meabuted dA seedrdancalwithols c

al kali solution. Subsequently, neutralization-washing, distillation

oper ajp on g {HeRadl Sofde'il A VRde AMAuAN 8) 4 LOC HRURI4 B wRtoduRes bY
the ol rgomerization reaction of an unreacted a-olefin 1s renoved by
stripping, .ang.f r the a-olefin oligonmer having a desired degree of

pol ymer i z&f‘ﬁ’oﬂsigﬁégl ated. 20 In this way, the a-olefin oligoner produced
by using a netall ocene catal yst has a double bond, and especially has a high
content of0&Herm nal vinylidene bond. On the one hand, a

hydr ogenat ed product of the a-olefin oligoner nay be produced by

hydr ogenati ng agn&-8le®in dligdnh&tQ¥ed foPthetts@ oflagpicaHy 3asaqerueturd Bavitkyrd zation
isolated as in the above by a known nethod, or may be produced by

per form ng. i toeat eyt rali zat i on, pr.oc i t keat ment
B ter thoYiaste v RO dbpiigh il Aleul - BpRae el by BBt B biid oot
the a-olefin oligomer w thout isolation by distillation, and subsequently a
hydr o§&nagerergl frmada ).t he a-ol efin ol i gomer having a desired degree of

pol ymeri zation is isolated by 5distillation. [0028] The hydrogenati on
reaction (9018} a-olefin oligoner is carried out using a known hydrogenation
catal yst, for exanple, a Ni- or Co-based catal yst, a noble netal catalyst
such as Pd, Pt and the |ike, and specifically, a catalyst such as a N 10
cat al yst suppor i B, cobal t

trisacetyl acet onat %ferg oa ﬁ m caﬁél yCltE‘,2 a pall adi umqgt al yst supported
on active carbon, aegl ati num clat al yst supgorted on alum na and the |iKke.

As conditions of theChblppgendildpgmeact iGilyraqtenperature range is
typically between 150 to 200C in the case of a N -based catalyst, typically
15 between 50 to 150C in the case of a noble netal catalyst such as Pd, Pt
and the |ike, ahritheyyenessl lfyrnnela\(H$p,2Pandor dk0GEchinddpendeastty af imtepemmdeneous
catal yst such as a cobalt trisacetyl acetonate/organoal um num catal yst. The

hydrogen Rg§§SHGiah SntpABEERYR; AhBRIABST dCmBFE YStAF bk tRRHE of AiffBRnt
20 for every repeating unit; and a value of p+nx(2+q)+r is 12 to 36.

In the present invention, the a-olefin oligomer may be used singly or in a

combination of two or more kinds thereof.

10



When the reaction tenperature in each catalyst is within the above range, 20
the reaction proceeds at an appropriate rate, and the generation of an

i soner in an oligoner having the same degree of polynerization is
suppressed. [0029] When a base oil used for a lubricant conposition
of the present t,ion has t he ahove-nentjoned properties, the base oil
may cont ai n, nInaB‘ETP 11ippna thydgagenated; progpet %ﬁthén“'a’-l‘éﬁ‘eﬁhr@me?g’éﬁéroam

hydr ogenat ed product of the a-olefin oligoner, other base oils at a ratio of
50% by nmabaseail typdsallyhast 2stmdtyredRprdsgned by the fo Rewingperergrfotmukb(I})20% by
mass or less, further nore preferably 10% by mass or |ess, but preferably
does not in them 5As the other base oils except for at |east one of an
a-ol efin oligoner and a hydrogenat ed product of the a-olefin oligoner, there
may be nenti one ﬁ%@t’e b an et hyl ene- propyl ene copol yner,
esters (such as e |_é%ter and the (Illke), a pol yether
(such as ponaIkern gl ycol the Ilke an al kyl benzene and the I|iKke.
10The base oil cont ai( S 12 one t . |]east one of an a-olefin

ol i gomer and a hydr oge%-?aed prTEJ f thecz’fz ]"Lfi n oligoner, and at | east
one of5thﬁo 209! efin oligoner and the hydrogenated product of the a-olefin
oligoner have'little effect on a resin and el ast oner because they are

nonpol ar conmpoup I e | t f sent

i nvention, ther eqﬁﬁftggr%ghf rlgr(hby %&a@ gm? éagghg %%'T %t"e %rom
various additives which have been conventlonally used, such as, for exanple,
an ext r enBepsraktormuleJihrespegtivelY.i ness i nprover, an ant i oxi dant, a rust
inhibitor, a metal deactivator, a detergent-dispersant, an antifoam ng agent

and the |ike asindtheiprestnt asventing, tie kydeogdhaet) poduct of the gbRSENbligoment i on

is not inpaired. Exarrpl es of the extreme pressure agent preferably

I ncl ude pHﬁ Qised sgfgt %? u§ aQi%%ScPf*Woeoﬁ%Fer kmﬁ&'tlﬁ:r? Fﬁ‘tﬁ&ﬁﬁe&{
phosphite e ter acid te ester, amne sa t hese phosp oric
ester sul fur- n xtrerre ressur ents and, the |iKke. 031] The
Dhospht obateer KRy et rhypvesde e G Sl i, RO BRESTMLPBE of mits KRR Of

phosphate, a trialkylaryl phosphate, a triarylal kyl phosphate, a trialkenyl
phosphat etheaboviaedesciibed kydroggeated produists of thaw»obﬁMtgmdnay benesd/in
phosphate, tricresyl 5 phosphate, benzyl di phenyl phosphate, ethyl di phenyl
phosphat ecombirationl PpIRéRhate. aspety| dfbokidapibas Ridikty CarRyihdi AI@NY khe
hydrogenated product of the a-olefin oligomer ts more suitable than the a-olefin
oligomer having a vinylidene bond at the terminal of the molecule.
15 [0021]
In the present invention, in order to obtain a base oil satisfying the equation
(I) of the above-described kinematic viscosity and flash point, the a-olefin
oligomer represented by the general formula (Il) is preferably an oligomer having
24 to 30 carbon atoms obtained by using a metallocene catalyst and the
20 hydrogenated product of an a-olefin oligomer is preferably a product obtained by
hydrogenating an a-olefin oligomer having 24 to 30 carbon atoms obtained by

using a metallocene catalyst.

In the case where an a-olefin oligomer is oligomerized by using BF; which

11



phosphat e, di cr esyl phenyl phosphate, ethyl phenyl di phenyl phosphat e,

di (et hyl phenyl ) phenyl phosphate, propyl phenyl di phenyl phosphat e,

di (propyl phenyl ) phenyl phosphate, triethyl phenyl phosphate, tripropyl phenyl
phosphat e, butyl phenyl di phenyl 10 phosphate, di (butyl phenyl)phenyl
phosphate tri butyl phenyl phosphate, trihexyl phosphate, tri(2-ethyl hexyl)
phosphat e has rheeecsnnvpnbgpﬂgx &nown pa Dy plighmspizatien aatalystr pEtan aptlsEiphat e,
tripal mtyl phosphate, tristearyl phosphate, triol eyl phosphate and the

| i ke. [OO@RitipzEsamptearcofedehsted @ven phakRainpoesdschaving thél@ame aldpyéd16RY |
aci d phosphate, ethyl acid phosphate, butyl acid phosphate, okyl acid

phosphat ep, mggzg B2t bk RAGRRNZLE difRANCEY be gﬁtﬁ&hosg@n@é fhe k'o?s'ﬂ'iﬁféﬁ aci d

phosphat e, acl d phosphate, steary acl osphate, isos acid
phosphat e and._t like. s .of the p hite ester inglude triethy
bhosphi t 00-QIFfiB gaO%S.&Eﬁégﬁr%adrqs%w& odicrsanpy have rvidedenee RSN ¢ e,
tr|(nonylphenyl)phosphlte tri(2-ethyl hexyl)phosphite, tridecyl phosphite,

trilaulyl bplimgppoing, the evamoatioy lossdusingi the uselapadigh tespbeatpre Ehlasghand:,
tristearyl phosphite, trioleyl phosphate and the |ike. Exanples of the acid

phosphi t eygsgg Eeﬂ&ﬂhugﬁeéihbt&t%htm)tCt& aﬁﬁ@uﬁhe%ethttaﬁxed di l auryl hydrogen
phosphi te, di ol eyl rogen phosphite, distearyl hydrogen phosphite,

di phenyl W@ﬁgen phosphate and the |ike. Anong the above phosphoric acid
esters, syl phosphate and tri phenyl phosphate are preferable. [0033]

5Am nes that formam ne salts with these phosphoric acid esters nmay be a
In the present invention, as the a-olefin which is a raw material for an

a-olefin oligomer and a hydrogenated product of the a-olefin oligomer used as a
10  base oil, there may be mentioned, for example, 1-pentene, 1-hexene, 1-heptene,
1-octene, 1-nonene, 1-decene, 1-undecene, 1-dodecene, 1-tridecene, 1-tetradecene,
1.pentadecene and the like, These may be used singly or in a combination of two
or more kinds thereof.
In the present invention, as the metallocene catalyst used for the
15 oligomerization of a-olefins, there may be mentioned a conventionally known
catalyst, for example, a combination of (a) a metallocene complex containing a
Group IV element of the periodic table, (b) at least one of (b-1) a compound which
is capable of forming an ionic complex by reacting with a metallocene complex of
the (a) comptmcnt or its derivative and (b-2) an aluminoxane, and (c) an
20 organoaluminum compound which is used if desired.
[0023]
As the a metallocene complex containing a Group IV element of the
periodic table of the (2) component, there may be used a complex having a

conjugated five-membered ring containing titanium, zirconium or hafnium,

12



nmonosubstituted am ne, a disubstituted amne or a trisubstituted am ne.
Exanpl es of the nonosubstituted am ne include butylam ne, pentyl am ne,

hexyl am ne, cycl ohexyl am ne, octylam ne, |aurylam ne, stearylam ne,

ol eyl am ne, benzylam ne and the |ike. Exanples of the disubstituted am ne

i ncl ude di butyl am pe, 10 dinﬁentyl am ne, di hexyl am ne, dicycl ohexyl am ne,

di oct yl aniPeeferahly Zirconinm, nHeregiths eoniygatad five-membersdyingriypicallyi ipehwdek ani ne,
stearyl no no et hano | am ne, dee ylnb noethano | am ne,

hexy! monoprapapiex having,a hrbariyited oo @nhibsoinaed k9clopbitaliciynuighh@nol ani ne,

t ol yl monopr opanol am ne and the |ike. Exanples of the trisubstituted am ne
include tributy i lLpen LN i Y, Lae..~15t ri.cycl ohexyl am ne,
trioetyl am ne, ftrrﬁlgnl gﬁwfo;cﬁlﬂﬁe?&%‘ﬁ {ggt ggrﬁlr{cag'lgﬁe%a%#}olc‘e)y pé)r'r’leﬁée/,lh‘:ﬁ%eg 4

tri benzyl am ne, di oheyl nonoef hanol am ne, di | aury| nonopr oPano | am ne,

di oct yl nofORYSHEIMREN ne, di hER9VRonopr op&tBPate, or example,

di but yl nronopr opanol am ne, ol eyl di et hanol am ne, stearyl d i propano !am ne,

| auryl 8i etbis{nedcsadecylcyclopedtadienyh)zidcaniune, but yl di et hanol am ne, di2Bloride,
benzyl di et hano | am ne, phenyl di et hanol am ne,to |yl di propano !am ne,

xylyl di et hagreimeinydsilyléy b panadieny)Fircdiigr opanol am ne and t hegjopleride, 0034]

]
As for a sulfur-containing extrene’ pressure agent, any agents %lgw ng a
sul fur atqm,i he_nolecul e t hereof, dissolved or unifornmy dispersed in a
| ubri cant %‘%Eeg%athaﬁ’r",m‘éwlf@WBH%g extreme pressure perfor nan‘i‘@ﬁgﬂﬂfg’
excellent friction characteristics may be used. Exanples of these conpounds
i ncl ude s®is((t~butaiimethylsityl)eyclepentadienyl]zisadniumt y aci d, sul f udichloidest er s,
ol efin sul fides, dihydrocarbyl polysulfides, thiadiazole conmpounds,
t hi ophosphiy(di-t-batydegclopdrtadibaglhriréaasumnd 5 t hi ophosphat es), alihloride,
t hi ocar banoyl conpounds, thi ocarbanmate conpounds, thioterpene conpounds,
di al kyl t hidi ' S ak i h ul furi fats
and ofPs e ldencRisARalRRARRANIEC, Achibilly, | SscyRisintddin] " bl
whal e oil,,.vegetable oil, .fi.sh qi.l, or the like) with_sulfur or a )
sul fur-coﬁt’%!ﬁ&?‘h& corrpouﬁ@.yhaﬁ%g"dﬂﬁ‘ft&hy Keindepylzirqoniym; o ¢ j dighlarids,
limted, but 5 to 30%by mass 10 is generally preferable. As a specific
exanpl e, &ig{8)3(&-methylbenzindenyd))imgthylsilanexdtyls eed zicdnivan sul fdichloeiiegast or

oil, a sulfurized soybean oil, a sulfurized rice bran oil and the like are
i ncl uded. ém'zai@emyli_u,qe@gmf-ai:ﬁéthynﬂxswewa(azﬁﬂpmtyts\nmhdaynﬁxukﬁw)I zed
oleic acid and the |ike are included. a specific exanple of the éster

bran 1ot 1 piremSRdHCERY BRI % PO B d T e oo the

di hydr ocar byl polysul fide preferably include di benzyl polysulfide, various
di nonyP pol ysul Theresmatallocene camplrxes ypay, beusad fsingly orviiy 2 sombinasian pf

pol ysul fi des, various dioctyl polysulfides, diphenyl polysulfide,

di cycl ohexwb orahgreldifdsitheasud. t he |i ke. 10[ 0035] Exanpl es of the

t hi adi azol e conmpound preferably include 2,5-bis(n-hexyld ithio)-1,3,4-thiad
iazo le, %052 is(n-octyldithio)-1,3,4-thiad iazo le, 2,5-bis(n-no

nyl di thio)-1, 3, 4-thiadiazo |e,

2,5-bis(1,1,3, 3 tetranet hyl hu di t.hi o) -1, 3. 4-.t hi gdi.azol e , 5- b
(n-hexyl d it hi oAf-tiff’ 2i°&3&°%ﬁ“§a‘iﬁ‘§gbs i‘E g%‘t"é-‘%‘?%‘“’eé W3 Reipound Sapable of
(n-octyldithio)-1,2,4-thiadiazo le, 3,5-bis(n-no nyld ithio o
)-1, 2, 4- t HorpoingA® logic complex by reacting with a metallocene complex or its derivative,
20 there may be mentioned, for example, dimethylanilinium tetrakispentafluorophenyl
borate, triphenylcarbenium tetrakispentafluorophenyl borate and the like. These
may be used singly or in a combination of two or more kinds thereof.

In addition, as the aluminoxane which is a (b-2) compound, there may be

mentioned, for example, a chain aluminoxane such as methylaluminoxane,
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+3,5-bis (1,1,3,3-tetranethyl butyld ithio)-1,2,4-thiad iazole,
4,5-bis(n-octyldithio)-1,2,3-thiadiazo le, 4,5 -bis
(n-nonyldithio)-1, 2, 3-thi adi azole , 54,5-bis-(1,1,3,3 -tetranethyl butyld
ithio)-1,2,3 -thiad iazo |l e and the |ike. Exanpl es of the
t hi ophosphoric ester include alkyl trithiophosphites, aryl or alkylaryl
t hi ophospRtydalumingxang; | buiylaluminexapt s ffedutylaluinoxanei land. thendikg théne
| auryl trithiophosphite and triphenyl thiophosphate are particularly
pref er abl eyclObRAFGD IR T IRse Qluhii® xahdeyinbPibeGREHIMPY of HRUSFbIREGEET 2Dl Y
i ncl ude bis(dinethy [thio carbanoyl) nono sul fide, bi s(di butylthiocarbano
yl )mono s [ i | el i ocar banoyl ) di sul fi de, bi s(di butylthi ocarbano
yl ) di sul f#gg‘%"g%” “pdrgi(kg% %%4%tfhhi ocar barmoyl ) di sul fi de,
bi s(di oetyl thi ocarbanmoyl ) di sul fide and the 15li ke. In addition
exanpl es of t heln theRrasenh inncatioanpou ) satalystcrompanentitheneymaybe wsed andamat e.
The thi ot erpene conpound may be, for exanple, a reaction product of a
phosphr usr peste ddnds bfithealdd] Peorapsundsy 8@ be ot Kilds 6lf tHel ®Y2) Edrhposida; opi 0
nat e conpound include dilauryl thiopropio nate, distearyl 20
t hi odi prop},QE ' L.adi e 0 nd

P ﬁh@g&g&gpgﬁg?&e:@ Ja{){&ge ofﬁ%?&kfaﬁ?%g Q{‘ér]g’ng S‘%{?ﬂgé‘&ﬁ’&s Al SROLNES 2

benzyl Su In view o essure pertornmance,

friction characteristics, stabhility against thermal oxidation and the |iKke.
The extre%@%r@éﬁﬂ@‘%é@ﬁ’(@“ 3 be used singly or in a conbination of two or
nore kinds thereof. The conpoundi ng anount of the extrene pressure agent is
general | y[8@Scted in the range of 0.01 to 10% by nmass and preferably of

0.05 to 5% by nass, based on the total amount of the |ubricant conposition.

[0037] Exanpl esypiheldige QbR bl IRIGRSkE LitPa Al BR EAGIAR kUBbREROT

unsat ur at ed nonocar boxylic acids such ‘as stearic aci dleic

poly ized fatt i ds, suc s di ner _aci d, and rogenat ed di per .acjd;
vt ox01 - Pl ¢éfia, e e 13) 46Tyt ot T 0" EaDE RopaeiC uted 7 idhé;
al i phatic saturated or unsaturated nonohydric al cohols such as |auryl

al cohol amthgecyf peafershiy from il9nate d:HM: andymode prefenably remet Intonbd i es such
as stearylam ne and ol eylam ne; 10 aliphatic saturated or unsaturated

nmonocar boxele eadei d¥shenuthe asiol devises drorantle absagriraeye, ahel catidydti dodt per
These oiliness inprovers may be used singly or in a conbination of two or

nore ki ndgfiNRh80ke pdimGONRAU R aIPU ngl plBCAl | TASRRAIR! GHEL the

general ly selecte e range o y mass and préferably of 0.1
to 5% 15 ss, based on the total wejght of the Jubricant conposition.
[0038] (-2 Gopminds S e T R Mol Ui RO SAnPEATTRBDY FERRGIA 88 dant
a phenolic antioxidant, a sulfur-containing antioxidant and the |iKke.
Exanplgs df1000600 randembyep prefntabdyifchenmtl: 1 G¢d UdEOGOOby amé leyitatiiop heWhemthae

ratio deviates from the above range, the catalyst cost per unit mass of polymer
becomes high and is not practical.
Further, as the organoaluminum compound of the (c¢) catalyst component
which is used if desired, there may be mentioned, for example, trimethylaluminum,
20 triethylaluminum, triisopropylaluminum, triisobutylaluminum, dimethylaluminum
chloride, diethylaluminum chloride, methylaluminum dichloride, ethylaluminum
dichloride,  dimethylaluminum  fluoride, diisobutylaluminum  hydride,
diethylaluminum hydride, ethylaluminum sesquichloride and the like,

These organoaluminum compounds may be used singly or in a combination
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20 type antioxi dant such as nonooctyl di phenyl am ne and

nonononyl di phenyl am ne; a di al kyl di phcnyl am ne type anti oxi dant such as 4,4
'-d ibutyl di pheny (am ne, 4,4' -dipentyldi phenyl an ne, ‘

4, 41- di hexyl di phenyl am ne, 4,4 '-dihepty

| di phenyl am ne, 4, 4' -di oct yl di phenyl am neand 4, 4' - di nonyl di phenyl am ne; a
pol yal ky! af p¥e Ay mae kind ekt i oxi dant such as tetrabutyl di phenyl ami ne,

t et rahexyl di phenyl am ne, tetraoctyl di phenyl arni ne and

t et ranony[@b26henyl am ne; and a napht hyl am ne type anti oxi dant such as

a- napht hyl am ne, phenyl - a- napht hyl am ne, but yl phenyl - a- napht hyl am ne,

pent yl phenyl - a- ' - a- '
hept yl phenyl - a-?@%ﬁ%‘%%@ g@?&lsg %ﬁé%é}} %ggﬁﬁ%‘h}rﬁ%g%‘n‘g"mp°“e“‘ used

nonyl phenyl - a- napht hyl am ne. Anong them preferred is the_ dial kyl

di phenyl alfi H\ethfyp@w? oxslgeably fromal] ma%pgg, pore rPée%h@ﬂblﬂ\;@mah‘tSi ¥Xi dant
i ncl ude a nonophenol type 10 anti oxi dant such as

6- di - t®ert 1{20091ant fetther] ploea qireferably, froch 1t Y te blil §00.4- Ehér\popyvaerikaticand a
di phenol type antioxidant such as 4,4 '-nmethyl enebis

(2, 6-di -t gebyifyp b Hﬁﬁﬂﬁbh fdtd] dar’be me%xeéhgg}f@éiﬁ% 5 .f)na@algﬁfe gﬁagbhw' pheno

1). Exanples of "the sulfur-containing anti dant 1 n I azl ne,

15pentaerythritol -tetral ci 3-lauryl -1 hi opr.opi 0, nat e), .

bi 5(31 5-tg?‘t"915‘=(ft th&x_ Pryﬁ’i%i%fé%ﬁﬂﬂ")’éu‘?é B&e?c) gatalyst co)mponent is used, the

t hi odi et hyl enebi s(3-(3,5-di -tert-butyl-4-hydroxyphenyl)) propi onat e,

2, 6- di - t eptganoapmiduindcemposidds wastddy)and, 8-18:ger ampine of -itreemalsnim e henol
and the |ike. 20The above anti oxi dants may be used singly or in a

conbi nat i ghlyafertand ig)rim{rp,reqe,lgi,[gjs thereof. In addition, the conpounding
anount of "the antioxidant is generally selected in the range of 0.01 to 10%

Che THbrcant lvipearts Shery DBybyst 1 BéoE by PIRE Bn (i Bnd BingRRHE,

i ncl ude aIKyI and al kenyl succinate derivatives such as dqdecenyl succinate
hal f est efnd §b) efalyshgpmpanentyaconfany APeEAtionis prefrrablyyperferemeadaiindps; an

pol yhydri c al cohol partial esters such as sorbitan nonool eate, glycerin
monool eat meanatnspherersnchras taalitropew gheatngisphefena thedikeas

In addition, in the case where a catalyst is prepared by using the (a) catalyst
component, (b) catalyst component and (c) organoaluminum compound, the (b)
15 catalyst component and (¢) organoaluminum compound may be brought into
contact in advance, but a sufficiently active catalyst may be obtained by bringing
the components (a), (b) and (¢) into contact with one another in the presence of an
a-olefin.
As the catalyst component, there may be used a catalyst component which
20 was prepared in advance in a catalyst preparation tank, and there may be used a
catalyst component prepared in the oligomerization step for the reaction.
The oligomerization of an a-olefin may be carried out by cither a batch
system or a continuous system. A solvent in the oligomerization is not always

required and the oligomerization may be carried out in a suspension, a liquid
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5 rosin am nes and N-ol eyl sarcosi ne; dial kyl phosphite am ne salts; and the
| i ke. These rust inhibitors my be used singly or in a conbination of two or
nore ki nds thereof. The conpoundi ng anount of the rust inhibitor is
preferably in the range of 0.01 to 5% by mass and particularly preferably of
0.05 to 2% by mass, based on the 10 total anmount of the | ubricant

conposi t i moenomer or asinehesolvent. deabtiocast of the ldipe menization isexl solvent,exanpl e,
benzotri azol e- based conpounds, thiadi azol e-based conpounds, gallic acid

est er - bas i h [ t he
met al deagtq ?@g%ﬂ{fﬁ%ﬂ? gblggi ;lt/.bl]i(ﬁx%?\%leige?%er%’e@g 0. Olﬂ?’o{bg?%&? y rtrlgefss and
parti cul ay. refera of. 0.01 to 0.2% ss, .based.on the, total anmount -
b the I bkt 2B Eshmts ShiesmeRasipr is Rl A SRER AL i & SEASIo TOKHER o
be mentioned netal -based detergents such as al kaline earth netal sulfonates,
al kal i ne wawhichnthe diquih oremomer 19 oortlngdiinexeesst h netal salicyl ates and

al kaline earth netal phosphonates, and ashl ess di spersants such as al kenyl
succi n§ m de, beniey| ashditions! Y| RBd YalizoMmeringticn Kabihdé UacitemperatinResef
detergent-di spersants may be used singly or in a conbination of two or nore

or of or abl o RAEE REE ABOL G BiHspils, ¢1ofbplf sEhAGMG ¢ ARERARED sbibt, o

of from0.5 to 10% by nass, based on the total anmpunt of the | ubricant
conposi ti 8@ MRa.t He %%ﬁl‘?%athﬁﬁetlag?é'rﬁ catalyst ¢oa8 asplefionsed is pichfbanmhe, and
met hyl silicone, fluorosilicone and polyacrylate may be used. The
conmpoundi a@lamtistofain d-bie il infcrallo sege 2g/iplex 6f (A)edampdrent intypheaally YGge of
0.0005 to 0.02% by mass based on the total amount of the |ubricant

conposi ti gcf]'lof Q)Qc{l%}efembéy 2000 Lfgrlid;,aﬂﬂd W&E&h WmpLratfte iP:GSiERMy 2BYENT T ON

is especially prefera as a bearing ol I ch contalns a"base” ol |
as. a main conz)&}ent an 10 a-olefin oligoner or its hydrogenated

cont aj pi n .
produw tﬂgtm’ﬁ%:é tPiabPYETENOWSt on a resin and el astomer because it is a

nonpol ar conpound, in addition to having an extrenely snmall anount of
evapor ati §00293d a high fl ash point despite a |l ow viscosity, and is used for,
for exanple, oil hydraulics, turbines, machine tools, bearings, gears, netal

processi ng and Abeyy igfRrirdifde RIfCHRN b lighMRB RGN %ﬁ&id}{,omsﬂ%’? 4 h&own
above-nenti oned bearing oil and bearings using thereof. The béarings may

preferably incl gefl 1 d dynapi c heari ol refainin ear | i

retaini ngxf)zé‘:é‘rvl"lgl g %ﬁ%\%i léhpedg??{ elglcl gV@gﬁsﬁe&aé?reaqc{)la#@@?%a%& ?‘?.‘g"%ls\‘%g‘?e [ 0043]
20The rotati on speed of spindle notors used in electric equipnents, .

especi al | jeaction system to terminate the oligomerization reaction, and then a deashing

15  treatment of the catalyst is performed using an alkali aqueous solution and an

alcoholic alkali solution. Subsequently, neutralization-washing, distillation

operation and the like are performed, and an olefin isomer by-produced by the

oligomerization reaction of an unreacted a-olefin is removed by stripping, and

further the a-olefin oligomer having a desired degree of polymerization is isolated.

20 In this way, the a-olefin oligomer produced by using a metallocene catalyst

has a double bond, and especially has a high content of a terminal vinylidene bond.

On the one hand, a hydrogenated product of the a-olefin oligomer may be

produced by hydrogenating an a-olefin oligomer having a desired degree of

polymerization isolated as in the above by a known method, or may be produced by
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CD, DVD, HDD, polygon scanner and the |ike increases year by year, and a
- high speed rotation of 10000 rpm or nore has been currently required.
Conventionally, rolling bearings represented by ball bearings have been used
in these spindle notors, however, noncontact fluid dynam c bearings and | ow
cost sintered oil retaining bearings have been used fromthe viewpoi nt of
per f or man@erfarmingodeashingetrepsment, rmentralicatio mprocess and washingdreptaend aftehese
fluid dynam c bearings and sintered oil retaining bearings at high speed
rotation ke dligsimeritdtiioniRuction asd thah pdiforviifig e hydrekesatidhsf arnd-oleradl, and
as the viscosity is 5decreased, the rotational torque at high speed rotation
tends to : . Lpr i i ring
rechani moPEpEET gyt soldliichy HEBR i dritiibte e G A MB G erale SR
resupplies, and thys the evaporation | oss, and deconposjtion |q@ss of a
| ubr i cant o5 KRR lBED Aligoms %erﬂeageécslgsrom oefe PAyRcEIZatipR ¢ j1zodated by
conposition of the present invention has characteristics in 10 which the
anmount S of disvidjadivat i on is extrenely small while having a | ow viscosity, it is
extrenely useful as a lubricant for the above-nentioned fluid dynamc
beari ngs ﬁﬂﬁﬁ%intered oil retaining bearings. [0044] Incidentally, for an
HDD spi ndlre tor used in a high-accuracy and 15 high-definition recording
i nstrument, nuc h%gher rot.ati onal a%guragé ﬁnd hi gher. creduPiIit¥ i S
required. Ther ef Bt dydiogefation, geactiguatian, arqjefja oligomex,is sagried put y3ing 4
bearings having a certain clearance for the rotational axis and causing
uneven r okeeworhydrogenation ¢asalyss cfot lexamiple, e 8U- o | Co-basadicatglystaa inodpie have
remar kably 20 excell ent workability and can be produced on a | arge scal e,

they can kftflldatalpst! iRk hNERI KE ! PtadndothleAVIEY, aRAi spBcifizallP daRlyseishibh 28lal NNQ
bearings and fluid dynam c bearings. For this reason, the application of the

sintergd qil ,retainin rings_has been denmanded eyen,in the fiel HDD
of vvh#@h g%tg{ys?educf'l“%??q?c? unde‘?lpvvay.&‘ii P REPEes thleglqlb’robl em th‘é‘?beaqLave
been devel gped, for exanple, a specific nmechanismin which a

pr escri bedrisficendaqesonate/prganpalunynums gaalyss, gppalladiumocatalyshtsupperted | on
retaining bearing so as to reduce as nmuch as possible the deflection of the

rot ati onalactiwd sarbdn,t diplavinuar cavblysesuppoaiediongalumiees ead thehlékeact eri stics of the
sintered oil retaining bearings, and a dynam c pressure type sintered oil

retaining 5 beagin B (e V0 i Sy nam res IM=ered oil
ret a: n: ng beari'ﬁé tg?ﬁaﬁylégpnﬁggﬁ%%yﬁi#ﬁ?‘ggéd%ﬁgﬁ %t ?1%“‘ %gg}/‘ﬁgg?db%&y lgf |
which is pravided with earingd,surface that faces,an outer periph of
the axi o Prmeaiyn betwteh 19 Bl 2080C i B5E 6hSE of & bR bhBlshe LRORY: T cant

grease, and contactlessly supports the axis by a dynam c pressure action
gener h$ ed bitweeneSq ¢ A60%Ue in sharcasenoHé nohle metal camalystosucheasbBdy Phgnd ok, a
housi ng one end of which is open and houses the dynam c pressure type

sintered kb, 4Rt Gpiddlly RRVeENA0itdI00EC iNehd L3 ol NSRS BIneB RS baralyst 8i¢h @
thrust bearing that is fixed at the other end of the housing and supports

th is ip.t i j 1 f th
L1, 205 b0 o Ol ko SR org AT 050 5% AR T 5
i nt d oi t.ai ni 15beari it. [0Q45 Th t o ti
REATRE RN TR AT A N

bearing unit having the bearings. As an exanple of the rotary apparatus,
t here may be neWhenrthe reaction temperature in each catalyst is within the above range,

20 the reaction procceds at an appropriate rate, and the generation of an isomer in an
oligomer having the same degree of polymerization is suppressed.
[0029]
When a base oil used for a lubricant composition of the present invention

has the above-mentioned propertics, the base oil may contain, in addition to at least
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20 pressurized notor in which neans is provided to apply a | ateral pressure
in a specific direction to a notor shaft supported by oil retaining bearings
formed of conpacted and sintered netal powder so that one of the stacked
cores which are fixed at symetrical positions relative to the notor shaft
is displaced in the direction of the notor shaft and the oil retaining
bearings areof #pr&ginfirealigemar and ja ydregenatedpraskuct o6 tho f-qlpBn mligosmr,

i nvention. [0046] Next, the above-described pressurized nmotor will be
descri bedotiet hasebils anaeratio dfE0% GYOmASH YT [tgs,f prefirebly $0%-bylmiaSs ap 1&8] ar ged
cross-sectional view 5 illustrating an exanple of a spindle notor. The

ref erence é S¢ [ i.ng and
5 dosi gnalast Brtrably 2R OB iRs B IAEChEM ticE broftidtiy | B02H Buels 8ESS™S 20
has a cylindrical, section 2. The cylindrical section 2 has an outer

per i pher y Bt Breferably,daes not septadn gms 9 each having a coil 10 wound

t herearound. 10The bearing 3 is produced by conpacting and nolding a
powder®d netal Asche atheebppeoils akeepa fohaplrastagrabd Lawh-dlefin®lipoawimandat ed in
t he housing holder 1, and then by sintering and further by inpregnating with
a lubrica gt h&aPhE AR i T ri 2 vi ded
wth an i Eg?{ggmr?gﬂl e?t%gug{ Og %edgfozgggr?lll%ﬁﬂ%ﬂf Ot:BF rse S f'?’% hgfkg‘t%ﬁg&’t Eéfef or e,

is a so-called center free t¥ g with aﬁl 15i ns;lde relief Tge notor shaft 5

| s suppor FEMEIE: Gptel oL BR EUHFRS-BRPYIGTE SAPOIIRSH ESETHRCRi A RORRRTIST  he
bearing 3. The nmotor shaft 5 is made of a netal rod having such an
out er di adisstar, pélyol ester emhthe like) apmbyesher (sheh ag pobwdiylene glycohenddla i ng 3.
Integrally nounted, through a retaining nmenber 6, to a portion near an edge

posi ti onegkay, aarhiRplbRREensi MA@ tRO 1Rk, t he notor is a rotor 7 which covers the
| am nate cores 9 and the coils 10 and is provided with a nagnet 8 on its

i nner peri phery. i tion.facing ch of t j nate c 9. hub
confi b@red to s]é@%rbgseg ?lofg'?t?bnr? %l'e iﬁlﬁ% °8pr3(b%)eti létagglaggoinﬁtog{gfgglq'ﬁleaﬂ ached
to an edge_portion of the notor shaft g [004;} . In addition, neans
i s provi delicemenpapd ¢ hydragenatad produst,pf thenasplefin eligpmeni andcat lsastena ok not or
shaft 5 (closer to the turn table 11) received in the oil retaining bearing
3 fornmed die a-ailpfcbéigomed asnd nhe hgdrogenated produst «fithe hadlefincoligomerchsvacked
cores 9 which are fixed at symetrical positions relative to the notor 5

shaft 5 i fidl sRLAChfl Pasis aflh BlaAfYRer becatdePiHel BFe RORSIbPEbHpSERL ed by the

line "a" to the position indicated by t a consequence of the
inclinatig@% the stacked cores 9, the rotor 7 rotating at a high speed is
al ways bi in the direction indicated by the arrow P. Therefore, a

| ateral pressure is always applied to the notor shaft 5 in a specific
directdon (in the thé rlsbricamt compheitionr ofy the. preGByt dpydngiong thereatmayl be
pressure in the specific direction to the notor shaft, the deflection of the
shaft for afdigafliy addidadtedd o kind gelbereddEbfvaciodp additiveanchich Rhes Beerdret al

powder may be suppressed.
conventionally used, such as, for example, an extreme pressure agent, an oiliness
improver, an antioxidant, a rust inhibitor, a metal deactivator, a
detergent-dispersant, an antifoaming agent and the like as desired, as long as the
20 object of the present invention is not impaired.
Examples of the extreme pressure agent preferably include phosphoric

esters such as phosphate ester, acid phosphate ester, phosphite ester, and acid

phosphite ester, amine salts of these phosphoric esters, sulfur-containing extreme

pressure agents and the like.
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[ EXAMPLES] 15[ 0048] Next, the present invention will be explained in
further detail with reference to Exanples, but the present invention is no
way |imted by these exanpl es. In addition, the kinematic
viscosity, the flash point of a base oil and the 20 residual amount of a
thin filmof a lubricant conposition were neasured in accordance with the
fol | owi ng[*hods. (1) Kincmatic viscosity of a base oil The kinematic
viscosity at 40C was neasured in accordance with 71S K 2283. (2) Flash

point of a baseTké Ighmﬁmfté @ster pRAY be)\d6r BRaEpeLd Riarpl E@?&ﬂlﬁié)oﬂtﬂiﬂkyl
In

accordance wth JIS K 2265. (3) Residual anmount of at filmb5A sanpl e of

usi g vEERHASE 3l T RhOi e BBl pRSsmiRlr, & el aMBSRIRS, vl

stability test of a lubricating oil according to JIS K 2540. The anount was
r epr esent 8ad BRe Hkeyor Eanexamplanthere maydeaimsationed triphicayhphesphatettricresyhnpl es
1 to 6 and Conparative Exanples 1 to 4 10Lubricant conpositions having the

conposh t i phesphiatmbengyldigheayll phesphate; eflyidighemyd phosplists; wibaltylophosphatef a
thin filmwas neasured. The results are shown in Table I. In addition, the

the bage SrpAibERR’ EhISIRGCERAPhSRAL pubsat GRS B! THbsPRAR. 7,
O | goerr i EVRIFTSIiBRERRe | nRPOSB R Feo. netREMy ANEDKDROAYlg an FIRSBRRE
volunme of 5 liters, 4 liters (21.4 nol) of decene nononer (produced by
| demi t su ogenipl@nyldipbhenyl Li npbdsphate, di(propylphenyl)phenyl phosphate,
triethylphenyl phosphate, tripropylphenyl phosphate, butylphenyldiphenyl
10  phosphate, di(butylphenyl)phenyl phosphate, tributylphenyl phosphate, trihexyl
phosphate, tri(2-ethylhexyl) phosphate, tridecyl phosphate, trilauryl phosphate,
trimyristyl phosphate, tripalmityl phosphate, tristearyl phosphate, trioleyl
phosphate and the like.
[0032]
15 Examples of the acid phosphate ester include 2-ethylhexyl acid phosphate,
ethyl acid phosphate, butyl acid phosphate, oleyl acid phosphate, tetracosyl acid
phosphate, isodecyl acid phosphate, lauryl acid phosphate, tridecyl acid phosphate,
stearyl acid phosphate, isostearyl acid phosphate and the like.
Examples of the phosphite ester include triethyl phosphite, tributyl
20 phosphite, triphenyl phosphite, tricresyl phosphite, tri(nonylphenyl)phosphite,
tri(2-ethylhexyl)phosphite, tridecyl phosphite, trilauryl phosphite, triisooctyl
phosphite, diphenylisodecyl phosphite, tristearyl phosphite, trioleyl phosphate and

the like.

Examples of the acid phosphite ester include dibutyl hydrogen phosphite,
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20 10) was charged under an inert gas flow, and further biscycl opentadi enyl
zirconiumdichloride (conplex mass, 1168 ng: 4 mmol) dissolved in toluene
and net hyl al noxane (40 nmol in terns of alum nun) dissolved in toluene were
added. The resultant m xture was nai ntained at 40C and stirred for 20 hours,
and then 20 ml of nethanol wg_s added to term nate the ol igonerization

react i on. dilapnyd chydrages phasphiteq diolsyl hxdrogen \phosphiten disiearyt hydsogen
autoclave. To the m xture was added 4 liters of a 5 nol/L aqueous sodi um
hydr oxi dephedphitcpndiphenylndydeasgent phbsphaté uimd whe fikeci bAmaig rthedabdve oom
tenperature for 4 hours, and then the separating operation was performned.

The upper ' : : e d a
docent i SBISHRGHE 4o EheC il AT bR BB NG chpEh {RGIAEE o CERREIE T
(b) Fydroaﬁﬂéhéon of a decene ol i goner Into an aut ocl ave havi ng an

I nt er nal of 51liters, 3 liters of the decene oligoner produced in (a)
was charged under nitrogen gas flow, and cobalt 10 trisacetyl acetonate

(cat al§st wei ghAmisesOthg) folirs antinedaits with these phospharid scidudsyéral may e (30
mml) diluted with toluene were added. After the addition, the atnosphere of

the syst efoasubeRhRESmMNE! B dIMAEREd aMif€ of3CrishBstifad Afihel R akle yas
heated at the reaction tenperature of 80C under a hydrogen pressure of 0.9

MPa. The hydrogenat i i di at.ely. ceede acco nj ed by .15 heat

gener at i oﬂ.}( e "P°é‘85{’)$%ﬁ“n{é§nﬁ§’f‘5? uﬁng{“%és %f“ M’aggﬁglﬂ’mﬁ%r}?ﬂ Rt he
initiation of the reaction to termnate the reaction. Thereafter, the
reacti on syelphexylaminte metdamine denrylaminpesigenviaming, ataydaminee henzilaming
reaction product then was subjected to sinple distillation to separate a
fraction aadhidr djenat Exappleducif e adisibstitiited! amifiecimeh)deatdibutglaniink] at i on
tenperature of 240 to 270C and at a pressure 20 of 530 Pa. s matting Fluid

dynamg§ DPaffenf\amfld, BffeRylinide PeREy 10Xy lamine, | diBEF14MEhe, dilaurylamine,
distcarylamine, dioleylamine, dibenzylamine, stearylmonoethanolamine,
decylmonoethanolamine, hexylmonopropanolamine, benzylmonoethanolamine,
phenylmonoethanolamine, tolylmonopropanolamine and the Iike. Examples of the

trisubstituted amine include tributylamine, tripentylamine, trihexylamine,

15 tricyclohexylamine, trioctylamine, trilaurylamine, tristearylamine, trioleylamine,

tribenzylamine, dioleylmonoethanolamine, dilaurylmonopropanolamine,
dioctylmonoethanolamine, dihexylmonopropanolamine,
dibutylmonopropanolamine, oleyldiethanolamine, stearyldipropanolamine,
lauryldiethanolamine, octyldipropanolamine, butyldiethanolamine,
20 benzyldiethanolamine, phenyldiethanolamine, tolyldipropanolamine,

xylyldiethanolamine, tricthanolamine, tripropanolamine and the like.
[0034)]
As for a sulfur-containing extreme pressure agent, any agents having a

sulfur atom in the molecule thereof, dissolved or uniformly dispersed in a lubricant
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base oil, and exhibiting extreme pressure performance and excellent friction
characteristics may be used. Examples of these compounds include sulfurized fats
and oils, sulfurized fatty acid, sulfurized esters, olefin sulfides, dihydrocarbyl
polysulfides, thiadiazole compounds, thiophosphoric esters (thiophosphites and
thiophosphates), alkyl thiocarbamoyl compounds, thiocarbamate compounds,
thioterpene compounds, dialkyl thiodipropionate compounds and the like. Here,
the sulfurized fats and oils may be obtained by a reaction of fats and oils (e.g., lard
oil, whale oil, vegetable oil, fish oil or the like) with sulfur or a sulfur-containing
compound. The content of sulfur is not particularly limited, but 5 to 30% by mass
is generally preferable. As a specific example, a sulfurized lard, a sulfurized rape
seed oil, a sulfurized castor oil, a sulfurized soybean oil, a sulfurized rice bran oil
and the like are included. As a specific example of the sulfurized fatty acid,
sulfurized oleic acid and the like are included. As a specific example of the ester
sulfide, include sulfurized methyl oleate, sulfurized octyl ester of rice bran fatty
acid, and the like are included.

Examples of the dihydrocarbyl polysulfide preferably include dibenzyl
polysulfide, various dinonyl polysulfides, various didodecyl polysulfides, various
dibutyl polysulfides, various dioctyl polysulfides, diphenyl polysulfide,
dicyclohexyl polysulfide and the like.

[0035]

Examples of the thiadiazole compound preferably include
2,5-bis(n-hexyldithio)-1,3,4-thiadiazole, 2,5-bis(n-octyldithio)-1,3,4-thiadiazole,
2,5-bis(n-nonyldithio)-1,3,4-thiadiazole,

2,5-bis(1,1,3,3-tetramethylbutyldithio)-1,3,4-thiadiazole,

21
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3,5-bis(n-hexyldithio)-1,2,4-thiadiazole, 3,6-bis(n-octyldithio)-1,2,4-thiadiazole,
3,5-bis(n-nonyldithio)-1,2,4-thiadiazole,
3,5-bis(1,1,3,3-tetramethylbutyldithio)-1,2,4-thiadiazole,
4,5-bis(n-octyldithio)-1,2,3-thiadiazole, 4,5-bis(n-nonyldithio)-1,2,3-thiadiazole,
4,5-bis-(1,1,3,3-tetramethylbutyldithio)-1,2,3-thiadiazole and the like.

Examples of the thiophosphoric ester include alkyl trithiophosphites, aryl
or alkylaryl thiophosphates, zinc dilauryldithiophsphate and the like. Among
them, lauryl trithiophosphite and triphenyl thiophosphate are particularly
preferable.

[0036]

Examples of the alkylthiocarbamoyl compound preferably include
bis(dimethylthiocarbamoyl)monosulfide,  bis(dibutylthiocarbamoyl)monosulfide,
bis(dimethylthiocarbamoyl)disulfide, bis(dibutylthiocarbamoyl)disulfide,
bis(diamylthiocarbamoyl)disulfide, bis(dioctylthiocarbamoyl)disulfide and the
like.

In addition, examples of the thiocarbamate compound include zinc di‘alkyl
dithiocarbamate. The thioterpene compound may be, for example, a reaction
product of a phosphorus pentasulfide and pinene. Examples of the dialkyl
thiodipropionate compound include dilauryl thiopropionate, distearyl
thiodipropionate and the like. Among them, the thiadiazole compounds and
benzyl sulfide are preferable in view of extremec pressure pcrformance, friction
characteristics, stability against thermal oxidation and the like,

The extreme pressure agents may be used singly or in a combination of two

or more kinds thereof. The compounding amount of the extreme pressure agent is
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generally selected in the range of 0.01 to 10% by mass and preferably of 0.05 to 5%
by mass, based on the total amount of the lubricant composition.
[0037]

Examples of the oiliness improver include aliphatic saturated or
unsaturated monocarboxylic acids such as stearic acid and oleic acid; polymerized
fatty acids such as dimer acid and hydrogenated dimer acid; hydroxyl fatty acid
such as ricinoleic acid and 12-hydroxystearic acid; aliphatic saturated or
unsaturated monohydric alcohols such as lauryl alcohol and oleyl alecohol; aliphatic
saturated or unsaturated monoamines such as stearylamine and oleylamine;
aliphatic saturated or unsaturated monocarboxylic amides such as lauramide and
oleamide; and the like.

These oiliness improvers may be used singly or in a combination of two or
more kinds thereof. The compounding amount of the oiliness improver is
generally selected in the range of 0.01 to 10% by mass and preferably of 0.1 to 5%
by mass, based on the total weight of the lubricant composition.

[0038]

Examples of the antioxidant include an amine type antioxidant, a phenolic
antioxidant, a sulfur-containing antioxidant and the like.

Examples of the amine type antioxidant include a monoalkyldiphenylamine
type antioxidant such as monooctyldiphenylamine and monononyldiphenylamine; a
dialkyldiphenylamine type antioxidant such as 4,4’-dibutyldiphenylamine,
4,4’-dipentyldiphenylamine, 4,4’ -dihexyldiphenylamine,
4,4’-diheptyldiphenylamine, 4,4’-dioctyldiphenylamine and

4,4’-dinonyldiphenylamine; a polyalkyldiphenylamine type anmtioxidant such as
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tetrabutyldiphenylamine, tetrahexyldiphenylamine, tetraoctyldiphenylamine and
tetranonyldiphenylamine; and a naphthylamine type antioxidant such as

a-naphthylamine, phenyl-a-naphthylamine, butylphenyl-a-naphthylamine,

pentylphenyl-a-naphthylamine, hexylphenyl-a-naphthylamine,
5 heptylphenyl-c-naphthylamine, octylphenyl-a-naphthylamine and
nonylphenyl-a-naphthylamine. Among them preferred 1is the dialkyl

diphenylamine type antioxidant,
[0039] |
Examples of the phenolic antioxidant include a monophenol type

10 antioxidant such as 2,6-di-tert-butyl-4-methylphenol and
2,6-di-tert-butyl-4-ethylphenol; and a diphenol type antioxidant such as
4,4’-methylenebis(2,6-di-tert-butylphenol) and
2,2’-methylenebis(4-ethyl-6-tert-butylphenol).

Examples of the sulfur-containing antioxidant include phenothiazine,

15  pentaerythritol-tetrakis(3-lauryl-thiopropionate),
bis(3,5-tert-butyl-4-hydroxybenzyl)sulfide,
thiodiethylenebis(3-(3,5-di-tert-butyl-4-hydroxyphenyl))propionate,
2,6-di-tert-butyl-4-(4,6-bis(octylthio)-1,3-5-triazine-2-methylamino)phenol and the
like.

20 The above antioxidants may be used singly or in a combination of two or
more kinds thereof. In addition, the compounding amount of the antioxidant is
generally selected in the range of 0.01 to 10% by mass and preferably of 0.03 to 5%
by mass, based on the total amount of the lubricant composition.

[0040]
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Examples of the rust inhibitor include alkyl and alkenyl succinate
derivatives such as dodecenyl succinate half ester, octadecenyl succinic anhydride
and dodecenylsuccinamide; polyhydric alcohol partial esters such as sorbitan
monooleate, glycerin monooleate and pentaerythritol monooleate; amines such as
rosin amines and N-oleylsarcosine; dialkyl phosphite amine salts; and the like.
These rust inhibitors may be used singly or in a combination of two or more kinds
thereof.

The compounding amount of the rust inhibitor is preferably in the range of
0.01 to 5% by mass and particularly preferably of 0.05 to 2% by mass, based on the
total amount of the lubricant composition.

As the metal deactivator, there may be wused, for example,
benzotriazole-based compounds, thiadiazole-based compounds, gallic acid
ester-based compounds and the like.

The compounding amount of the metal deactivator is preferably in the
range of 0.01 to 0.4% by mass and particularly preferably of 0.01 to 0.2% by mass,
based on the total amount of the lubricant composition.

[0041]

As the detergent-dispersant, therc may be mentioned metal-based
detergents such as alkaline earth metal sulfonates, alkaline earth metal phenates,
alkaline earth metal salicylates and alkaline earth metal phosphonates, and ashless
dispersants such as alkenyl succinimide, benzylamine, alkylpolyamine and alkenyl
succinate. These detergent-dispersants may be used singly or in a combination of
two or more kinds thereof. The compounding amount of the detergent-dispersant

is preferably in the range of typically from 0.1 to 30% by mass and preferably of
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antioxidant 2 " Phosphate ester I " Phosphate ester 2" | Phosphate ester
amne salt 1" | Sulfur-based extrene pressure agent 1 I1) Sul fur-based
extrene pfressSeoll04gbytimass] Bdsed vt thle-tbted arhoant ofthe lnbeisantr e nagpesition. 13)
Rust inhibitor 131 Metal-deactivating agent |I" Antifoam ng agent
As the antifoaming agent, a liquid silicone is preferable, and methylsilicone,
fluorosilicone and polyacrylate may be used.
The compounding amount of the antifoaming agent is preferably in the
5 range of 0.0005 to 0.02% by mass based on the total amount of the lubricant
composition.
[0042)
A lubricant composition of the present invention is especially preferable as
a bearing oil, which contains a base oil containing as a main component an
10 a-olefin oligomer or its hydrogenated product that have little effect on a resin and
elastomer because it is a nonpolar compound, in addition to having an extremely
small amount of evaporation and a high flash point despite a low viscosity, and is
used for, for example, oil hydraulics, turbines, machine tools, bearings, gears,
metal processing and the like.

15 The present invention also provides the above-mentioned bearing oil and
bearings using thereof. The bearings may preferably include fluid dynamic
bearings, oil retaining bearings, oil retaining bearings on which dynamic grooves
are formed, and the like.

[0043]

20 The rotation speed of spindle motors used in electric equipments, especially
CD, DVD, HDD, polygon scanner and the like increases year by year, and a high
speed rotation of 10000 rpm or more has been currently required.

Conventionally, rolling bearings represented by ball bearings have been

used in these spindle motors, however, noncontact fluid dynamic bearings and low
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cost sintered oil retaining bearings have been used from the viewpoint of
performance and cost. The performance (mainly rotational torque) of these fluid
dynamic bearings and sintered oil retaining bearings at high speed rotation is
frequently determined by the viscosity of a lubricant used, and as the viscosity is
decreased, the rotational torque at high speed rotation tends to decrease.

Once these lubricants are enclosed in a bearing mechanism, the lubricity is
required to be maintained for life without resupplies, and thus the evaporation loss
and decomposition loss of a lubricant should be avoided as much as possible,

Since a lubricant composition of the present invention has characteristics in
which the amount of evaporation is extremely small while having a low viscosity, it
is extremely useful as a lubricant for the above-mentioned fluid dynamic bearings
and sintered oil retaining bearings.

[0044]

Incidentally, for an HDD spindle motor used in a high-accuracy and
high-definition recording instrument, much higher rotational accuracy and higher
credibility is required. Therefore, it was not possible to use sintered oil retaining
bearings having a certain clearance for the rotational axis and causing uneven
rotation.

However, because the sintered oil retaining bearings have remarkably
excellent workability and can be produced on a large scale, they can be put on the
market at a lower price as compared with rolling bearings and fluid dynamic
bearings. For this reason, the application of the sintered oil retaining bearings has
been demanded even in the field of HDD of which cost reduction is under way.

To address this problem, there have been developed, for example, a specific
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mechanism in which a prescribed-directional lateral pressure is applied to a
sintered oil retaining bearing so as to reduce as much as possible the deflection of
the rotational axis of the motor while retaining inherent characteristics of the
sintered oil retaining bearings, and a dynamic pressure type sintered oil retaining
bearing unit provided with a dynamic pressure type sintered oil retaining bearing
that is made of a sintered metal, the bearing body of which is provided with a
bearing surface that faces an outer periphery of the axis through a bearing gap, is
impregnated with a lubricant or lubricant grease, and contactlessly supports the
axis by a dynamic pressure action generated by the relative rotation of the axis and
the bearing body, a housing one end of which is open and houses the dynamic
pressure type sintered oil retaining bearing inside the inner diameter portion, and a
thrust bearing that is fixed at the other end of the housing and supports the axis in
the thrust direction, where dynamic grooves are formed on the surface of the thrust
bearing by press molding in the dynamic pressure type sintered oil retaining
bearing unit.

[0045]

The present invention further provides a rotary apparatus equipped with the
above-mentioned bearing unit having the bearings.

As an example of the rotary apparatus, there may be mentioned a
pressurized motor in which means is provided to apply a lateral pressure in a
specific direction to a motor shaft supported by oil retaining bearings formed of
compacted and sintered metal powder so that one of the stacked cores which are
fixed at symmetrical positions relative to the motor shaft is displaced in the

direction of the motor shaft and the oil retaining bearings are impregnated with a
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lubricant composition of the present invention.
[0046]

Next, the above-described pressurized motor will be described with
reference to the accompanying figures. Fig. 1 is an enlarged cross-sectional view
illustrating an example of a spindle motor, The reference numeral 1 designates a
housing holder, 3 designates a bearing and 5 designates a motor shaft. The
housing holder 1 is mounted on a base B and has a cylindrical section 2. The
cylindrical section 2 has an outer periphery provided with stacked cores 9 each
having a coil 10 wound therearound.

The bearing 3 is produced by compacting and molding a powdered metal
such as copper into a shape capable of being accommodated in the housing holder 1,
and then by sintering and further by impregnating with a lubricant composition of
the present invention. The bearing 3 is provided with an inside relief 4 at a
middle portion of its shaft hole and therefore, is a so-called center free type with an
inside relief. The motor shaft 5 is supported at opposite end portions in the
longitudinal direction of the bearing 3.

The motor shaft S is made of a metal rod having such an outer diameter that
the shaft is capable of being‘ received in the bearing 3. Integrally mounted,
through a retaining member 6, to a portion near an edge positioned at an output side
of the motor is a rotor 7 which covers the laminate cores 9 and the coils 10 and is
provided with a magne{ 8 on its inner periphery at a position facing each of the
laminate cores 9. A hub configured to secure a rotation medium M of HDD is also
integrally attached to an edge portion of the motor shaft 3.

[0047]
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In addition, means is provided to apply a lateral pressure in a specific
direction to the motor shaft 5§ (closer to the turn table 11) received in the oil
retaining bearing 3 formed of compacted and sintered metal powder so that one of
the stacked cores 9 which are fixed at symmetrical positions relative to the motor
shaft § is displaced by a distance t-t from the position indicated by the line “a” to
the position indicated by the line “b”. As a consequence of the inclination of the
stacked cores 9, the rotor 7 rotating at a high speed is always biased in the direction
indicated by the arrow P. Therefore, a lateral pressure is always applied to the
motor shaft § in a specific direction (in the direction of the arrow Y).

By applying a lateral pressure in the specific direction to the motor shaft,
the deflection of the shaft for the oil retaining bearing formed of compacted and

sintered metal powder may be suppressed.

[EXAMPLES]
[0048]

Next, the present invention will be explained in further detail with
reference to Examples, but the present invention is no way limited by these
examples.

In addition, the kinematic viscosity, the flash point of a base oil and the
residual amount of a thin film of a lubricant composition were measured in
accordance with the following methods.

(1) Kincmatic viscosity of a base oil

The kinematic viscosity at 40°C was measured in accordance with JIS K

2283.
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(2) Flash point of a base oil

The flash point was measured by a COC method in accordance with JIS K
2265.
(3) Residual amount of a thin film

A sample of 10 g was weighed and the residual amount at 140°C for 480
hours was measured using a vessel and a constant-temperature air bath described in
the thermal stability test of a lubricating oil according to JIS K 2540. The amount
was represented by a percentage and recorded as the residual oil rate.
Examples 1 to 6 and Comparative Examples 1 to 4

Lubricant compositions having the compositions shown in Table 1 were
prepared and the residual amount of a thin film was measured. The results are
shown ih Table 1. In addition, the measured results of the kinematic viscosity at
40°C and the flash point of the base oils used are collectively shown in table 1.
[0049]
Production Example 1: Production of a hydrogenated product of a 1-decene
oligomer

(a) Oligoemrization of decene

Into a thrce-nccked flask having an internal volume of S liters, 4 liters
(21.4 mol) of decene monomer (produced by Idemitsu Kosan Co., Ltd.: Linealene
10) was charged under an inert gas flow, and further biscyclopentadienyl zirconium
dichloride (complex mass, 1168 mg: 4 mmol) dissolved in toluene and
methylalmoxane (40 mmol in terms of aluminum) dissolved in toluene were added.
The resultant mixture was maintained at 40°C and stirred for 20 hours, and then 20

ml of methanol was added to terminate the oligomerization reaction.
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Subsequently, the reaction mixture was taken out of the autoclave. To the mixture
was added 4 liters of a 5 mol/L aqueous sodium hydroxide solution and the
resultant mixture was forcibly stirred at room temperature for 4 hours, and then the
separating operation was performed. The upper organic layer was taken out and
then unreacted decene and a decene isomer which is a side-reaction product were
removed by stripping.

(b) Hydrogenation of a decene oligomer

Into an autoclave having an internal volume of 5 liters, 3 liters of the
decene oligomer produced in (a) was charged under nitrogen gas flow, and cobalt
trisacetylacetonate (catalyst weight; 3.0 g) dissolved in toluene and
triisobutylaluminum (30 mmol) diluted with toluene were added. After the
addition, the atmosphere of the system was replaced with hydrogen twice and the
reaction mixture was heated at the reaction temperature of 80°C under a hydrogen
pressure of 0.9 MPa. The hydrogenation immediately proceeded, accompanied by
heat generation. The reaction temperature was lowered at four hours after the
initiation of the reaction to terminate the reaction. Thereafter, the reaction system
was depressurized and the contents were taken out. The reaction product then was
subjected to simple distillation to separate a fraction (a hydrogenated product of a
trimer of 1-decene) at a distillation temperature of 240 to 270°C and at a pressure

of 530 Pa.
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[0051]

[Notes]
1) Poly-alpha-olefin which is a l-decene dimer by a conventional method
(produced by BP Chemicals Ltd, trade name “DURASYN-162")
2) Poly-alpha-olefin which_ is a 1l-decene trimer by a conventional method
(produced by BP Chemicals Ltd, trade name “DURASYN-164")
3) Poly-alpha-olefin which is a 1-tetradecene dimer, synthesized using a BF;
catalyst by a conventional method
4) Hydrogenated product of a 1-decene trimer synthesized using a metallocene
catalyst obtained in Production Example 1
5) Di-t-butyl-p-cresol
6) Dioctyldiphenylamine “
7) N-(p-octylphenyl)-1-naphthylamine
8) Tricresylphosphate
9) Dioleyl hydrogen phosphite
10) Di(mono)methyl acid phosphate amine salt
11) Dioctyl disulfide
12) Sulfurized fats and oils
13) Zinc dithiophosphate
14) Alkenyl succinate
15) Bcnzotriazole
16) Dimethylpolysiloxane

As understood from Table 1, a lubricant composition of the present

invention (Examples 1 to 6) is characterized in that the base oil used satisfies the
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~,...,0CA N... [0051] [Notes] 1) Poly-al pha-olefin which is a 1-decene

di mer by a conventional nethod (produced by BP Chem cals Ltd, trade nane
"DURASYN- 162") 5 2) Poly-al pha-olefin which is a 1-decene triner by a
conventional nethod (produced by BP Chem cals Ltd, trade nanme "DURASYN 164")
3) Poly-al pha-olefin which is a 1l-tetradecene diner, synthesized using a

13. F3 catabpystmenpioned pametion ikl basea fod kinematig vigegsivy et ASE prdavkighof a
1-decene trinmer synthesized using a netall ocene 10 catal yst obtained in

Product i aasidsalmamount of)a thint filtwt(¥dsidual reib @ate) §iheDamotind df Rhaporatiohng 7)
N- ( p- oetyl phenyl) - 1- napht hyl am ne 8) Tricresyl phosphate 15 9) Dol eyl

hydr ogen s?rghg phite 10) D (nono)nethyl acid phosphate amne salt 11) D octyl
di sul fide "Sul furized fats and oils 13) Zinc dithiophosphate 2014)

Al kenyl succinate 15) Benzotriazole

5 [INDUTRIAL APPLICABILITY]
[0052]
A lubricant composition of the present invention has characteristics such as
a small amount of evaporation and a high flash point. despite a low viscosity and is
used for oil hydraulics, turbines, machine tools, bearings, gears, metal processing

10  and the like and is especially preferable as a bearing oil.
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16) Di net hyl pol ysi | oxane As understood from Table 1, a

| ubricant conposition of the present invention (Exanples 1 to 6) is
characterized in that thc base oil used satisfies the
above-nentioned equation (1), has a | ow kinematic viscosity at 40C
and a high residual anount of a thin film(residual oil rate) (the
amount of evaporation i's small). 5 [ CNBINRI AL APPLI CABI LI TY] [0052]
A | ubricant conposition of the present invention has characteristics
such as a small anmount of evaporation and a high flash point despite
a | ow viscpsi t ya gligich c‘dﬁ@gsiﬁ&{ foRa e RS He altAEDSNESHtai ARE B0 Ay
tool s, bearings, gears, tal processing 10and"the like and rIs
especi al | ympssef ercabbatasastorzadian ngokifih olig@n 4vB ahydrdgatatedpmtuct of an o

conposition for a beari conpr.i sing a base qil, cont.aj ni.ng. 50% by
mass or morletolizpmepand ity i Arneiel ViR and iflago YR g ipE e
hydr ogenat gfioRiddaitdf(an a -ol efin oligomer and having a kinematic

viscosity and a flash point satisfying the follow ng equation (1):
Flash point (C) 49x1n 7 + 90 (1) wherein 7 is a kinematic viscosity

(mR/s) at 40C, er el.n.the ¢ onposition contains an extrene
pressure agent %ﬁs p&ﬁ“&n@bﬁ?’ﬂ%ﬂ,%e@ei n the extreme pressure agent

is at |l east one selected fromthe group consisting of phosphoric
esters and sul fur-containing extreng fressure agents, wherein the
ant i oxi danwhgraingtis p Kiematie viseqsity (88 6t ¥70fhe group consisting of an

am ne type i QX1 ' | ' e
a1, PPN el TS AL 00 R i
gener al f owherbia thd ¢xtrerrEHiRess@EldBent GHat lleast or€lRleGi filom @p BRpiconsisting of

; HanCr H2r +]]6) . wWherei,n p, nd r are each independently an

i nteger of PRYSPRPTIEESIF gnd Sﬁﬁ”ﬁ'ﬂw%@?g%reﬁ’%p&%fueﬁ% >nis 2 or nore, q

may be thewsas® the adiokfdaneintt k&t of VEENed RPQANd HYup Borsistiaf of #n ansiheieypef
p+nx(2+q)+r is 12 to 36, and . . the hydrogenated product of an
a-ol ef i n’ oftigaitent ad$ Peatlicstigridantepr esent ed by the fol | owi ng

general Topmla thd &lolefin of; gomer has a structure represented by the following general
formula (I1):

CH2=r|;——{CH2—(,:H);— cHz—cle2 @
CpHopr1  CgHager CiHor

wherein p, g and r are each independently an integer of 0 to 18; n is an integer of
0 to 8; when n is 2 or more, q may be the same or different for every repeating unit; and a
value of p+nx(2+q)+r is 12 to 36, and

the hydrogenated product of an o-olefin oligomer has a structure represented by

the following general formula (III):

CHs— clzﬂ—fc:Hz—c‘zrﬁln—c:rlz—cl‘,iﬂ2 am

CaHoart  CpHobs CeHoce1
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chirricH2-r); 7cH2-r2 C8H2a+1 CbH2bi 1CcH2c+i wherein a, b and
c are each independently an integer of 0 to 18, mis an integer of O
to 8 when mis 2 or nore, b nay be the sane or different for every
repeating unit; and a value of a+nx(2+b)+c is 12 to 36. 2. The

| ubri cant conposition according claim1l, wherein the base oil has a

ki nematic vi scoshdryin@f b &nd @arb%aéﬁ@ﬂépeﬁﬂenﬂ@@n intdger 0@ td U Mmh Gatinteger of
conposi tion according claiml, wherein the a-olefin oligonmer is. an

ol i gor ner $EA:ngepan tS@ eyanar hAY bt Besameondifstnipr eéqlﬁgepsatmg unit; and
net al | oceng, eﬁ@é@ija)(kﬁ +E§§e12t}¥§réogenat ed product of an a-olefin
oligoner is an ol go obt'ai'ned by hydrogenating an a-ol efin

ol i goner haV| ng 24 to 30 carbon atons obtained by using a netallocene
catal yst. The ,lubricant c ositi.on acc ing to cla

Contal ni nat | UdebERbE Ens LaR SRtoEting £ BRF S BB b akinemgatic
rust inhi bjitREiry & S®ti maéaet 4orat or, a detergent-di spersant, and an
anti foam ng agent. 5. A bearing oil conprising the |ubri cant

conposi tion according to claiml. 6. A bearing conprising the
bearing oi{4 ac cordirng al
6, wherei nslthe g‘g%‘l?%Shf%og[lﬁlfsﬁﬁaccgzdm%?& gg‘&f:']enn‘g?%%n ol mr%‘ﬁ%ﬂ% f]sgaw
bearing, orligameohdvirgelaiortiingrtvaatdnmgotpsioad eding 4 hewallsyenanitelygrand ve.

8. Arotary a arus comp risi a bearing un|t havi ng the bearing
accor di ng ! R BodS OF A pesl finsalfaomes RFa i iEP HRr shined Belafdroggnating
conpr 1 ST NGy, BRRR AkbmEOfy o : one
of an a-ol é]fl n oﬁlO B g{g@ i ?gépeoﬁg?gg.‘%%})%ﬁ Uct §glfﬂgﬂqg?t%lﬁ§?'§en

ol i gorer amdilysavi ng a k| nerratl C VI scosity and a flash point
satisfying the follow ng equation (1): Flash point (C) 49x1n 7 + 90
(1) whereiny is a kinematic viscosity (m/s) at 40C, wherein the

cc-ol efin ol i oMY lubScamdc@hpGartRracb@yinBdo Adint P cSlaitAgh® Ragl MEKind
obt ai ned by usi gg a netal |l ocene catal yst _and the hydrogenat ed product

of an a- ol Bk FOMGBRIINGSS ITHPFOYEs fBIThapibipy & |"Ff'é%z| ds4ethp@r.cftstragdnirg an

a-olefin Qj,gpgggqralnp.a}ﬁlﬁgfgaﬁ,g agtt.carbon atonms obtained by using a
net al | ocene cat af yst. | ubricant conposition for a bearing

conprising a base oil haV|ng a kinematic viscosity and a flash point

satisfying the f ti 0i nt 49x .In + 90
() wnor et 7 s BRI FRHSL BR ot oefBaRon Mealdhe fidaie’ " e
base oil consists of an oligoner obtained by hydrogenati ng a trimer

of I - decene obt ai_.ned by  usi met al | ocene cat al
6? A bearing comgrlsumg RI% bearing 06} according to clalm%

7. The bearing according to claim 6, wherein the bearing is a fluid dynamic bearing,

an oil retaining bearing, or an oil retaining bearing provided with a dynamic groove.

8. A rotary apparatus comprising a bearing unit having the bearing according
to claim 6.
9. A lubricant composition for a bearing comprising a base oil containing 80% by

mass or more of at least one of an a-olefin oligomer and a hydrogenated product of an -
olefin oligomer and having a kinematic viscosity and a flash point satisfying the

following equation (1):
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Flash point (°C) 2 49x1ny + 90 (I)

wherein v is a kinematic viscosity (mm?/s) at 40°C,

wherein the ¢-olefin oligomer is an oligomer having 24 to 30 carbon atoms obtained by
using a metallocene catalyst and the hydrogenated product of an a-olefin oligomer is an
oligomer obtained by hydrogenating an a-olefin oligomer having 24 to 30 carbon atoms

obtained by using a metallocene catalyst.

10. A lubricant composition for a bearing comprising a base oil having a kinematic

viscosity and a flash point satisfying the following equation (I):
Flash point (°C} 2 49xIny + 90 (D)
wherein v is a kinematic viscosity (mm?s) at 40°C,

wherein the base oil consists of an oligomer obtained by hydrogenating a trimer of 1-

decene obtained by using a metallocene catalyst.
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