"SPECI FI CATION LUBRI CANT COVPCSI TI ON, BEARI NG O L AND BEARI NG USI NG SAMVE
[ 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 ' oil, which contains a base
oil containing as a main comonen?ﬁgﬁmw ol igoner or a 10 hydrogenated
product thereof that has little effect on a resin or elastomer because it

i s a nonpdUBREANTUGOMEOSHION,i BEARINGnOHxX ANDE EA RG] USING r8A ME
evaporation and a high flash point despite a | ow viscosity, and is used

for, for exanple, oil hydraulics, turbines, machine tools, bearings, gears,
nmetal processing and the like, and in particular to a bearing and a rotary

appar at usgtlﬁ'ggﬁlm %§biant 15 conposition. [ BACKGROUND ART] [0002] In

general , ause deterioration of |ow tenperature 20
startability and decrease in the power efficiency when the base oil has too
hi gh a3 vi[@&lis]ity. On the contrary, a lubricant nmay cause increase in the
oil consunption and the bearing damage due to insufficient lubricity when

the base oil hayhéptésent lvVentibs eclatdsito alfudridant ciRpaition, 4 Beard@S6il0hnd WhHi Ch
Is an index of |ow tenperature fluidity, is not specifically I'imted but

preferably {s 20 rk ol tﬁ i ¢ | ybricani: oI--%Einis
requent! s b2l sada FEU, aphardfusloGHE  lgheo,, WGk SBMiurdploife Belell ' 1y
or oxidation stability althouygh it . . . .
invention relates to a lubricant composition especially preferable as a bearing oil,
which contains a base oil containing as a main component an a-olefin oligomer or a
10  hydrogenated product thereof that has little effect on a resin or elastomer because it
is a nonpolar compound, in addition to 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,

and in particular to a bearing and a rotary apparatus using the lubricant

15 composition.

[BACKGROUND ART]
(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.



‘has drawbacks and advant ages dependi ng on the intended use. However, a
conventional poly-ti-olefin contains a |arge nunber of isonmers even in
saturated 5 aliphatic hydrocarbon conpounds having the same nol ecul ar

wei ght, and a specific conponent (isoner) may not be taken out by a
purification method such as. distillation and the |ike. For this reason,
even a syntheti so‘?lsyﬁg‘?ﬁtﬁgl‘éb“‘iﬁ“édét B?WT‘H@&C%S‘EOE"F‘B‘F&QW seqd nfremg the xt ur e
of an easily volatile conponent and a |ess-volatile conmponent. Wen such a
sat ur at ed viewgshstt 6 £ they hvo viscbsity, tbepmalnstalilityriox toxidation stabilitpalthoughrit cant ,
the easily volatile conponent is first evaporated, and the viscosity of the

| ubri cant phé dra@wbsa&ednd Uadvadiddes &’e&%al (ﬁo%nOfthea mahweuse( Ooﬁgv)vevcr a
InC|dentaIIy, the rotation speed of 'spindle notors used I n electric

equi pnent s g canper and the Jike |n eases
T Bar byopERFiosafol-midje soatpi, a HAresoR G bA0 BD A HREe dveRoies et
currently reqU|red Cbnventlonallg rolling bearings represented by baI
beari nys AHpkatischydrogarbanicampeunds Baving the memleq«&me-ght rmodcostestfic f | ui d
dynami c bearings and | ow cost sintered oil retaining bearings have been

used frontémponertWigdMEr)0mazOnpebeotdkRACEuDY & Omirifiddi O MdtRédedieR f¢rai nly
rotational torque) of these fluid dynam c bearings and sintered oil

retaini ngdﬁﬁ’l gs afil n{egr]ﬂépeegnéotth?st %Qsdn, eanecLueg% l}/eaqet [ rﬂa&?ﬁjgt % the

Vi scosity 0O ubr I'Cant used a € VIsCOSIt ecr
rotational torque at hig b)'gé'ed rotation tends to decrease Once the

| ubri cant pr%ie&ﬂm%%ulsmﬁ BF it avméxinrs efen epdly veletile egmpanent andqi r ed
to be maintained for Iife without resupplies, and thus the evaporation | oss
a ggs .dﬁf gv.rrlmsi\toilnﬂc |cosrspoment. heWheb siclantsatiratet chliphativ hiyd sxtaplso musriposnd
P 10  mixture is used as a lubricant, the easily volatile component is first evaporated, and
the viscosity of the lubricant is increased during the operation of a machine.
(0003]
Incidentally, the rotation speed of spindle motors used in electric
equipments, especially CD, DVD, HDD, polygon scanner and the like increases
15  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
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



"In a hydrocarbon base oil represented by a usual mneral oil, when it is
nodi fied to have a | ow viscosity (low nol ecul ar weight), the evaporation
loss is 5 increased and it is difficult to achieve both | ow viscosity and
| ow evaporation of the oil. In addition, in order to achieve both of these

goals, there.is, known a,  te Il gue .0 which an ester that is a pola
conpound &4 °ar§e ﬁ‘aﬂﬁg’éegi%‘f ﬂ?‘?)@'éﬁ’f’“‘-fﬁﬁ@i?gﬂ?s’taﬁ th‘é%aﬁfevépﬁbﬁ%ﬁn l';"lﬁﬁ)st ance
such as an ester causes a problemof 10 deform ng and di scol oring various
resi n nmat end decompogsition dows| of tha Iekricann ghonlt dhei avo idedf assm@Eh angoBibledi sk and
the like and a constituent material of a notor frane and the I|ike.

Especial |y in theaGffRoirbén Gaseiofl FifreRntethbsh LG Hidedall il, RAkhqt 18d by
optical signals, it should be avoided as nmuch as possible that a coating

View thepidited ta bt iElon o GRET I dlFue B, e SAPRIS LB i

properties may not be practically used. On the contrary, for a CD, DVD and
not or equipsredsed; apdyitiis [difficsl o aehieye bathylow visegsityiang loweevaporatian pis

been conventionally used a |lubricant containing as a base oil a

pol y- a- ol elid nilwhilaheddition,ems oxder bi achi¢veaboth 61 flegsal gadils, etk s kaswal dent in
heat resistance. 20 As the poly-a-olefin, currently there has been w dely

used one t 1S, b8 %P 1Rht A 1hLE - [ 3%6 i oni ¢
pol ymer i za{@g‘hd%slf‘(r}gﬁa %§3 s cat ati lyst@t{and %?‘?‘&e@sﬁlgﬁg\g\/g §%F11ydr ogenat i on.
However, 38 | ecul ar wei ght distribution of an oligonmer may not be
controlle Whi s production nmethod and nunerous isoners are generated
even in the conpounds having the sane degree of 3 polynerization.
Therefore, as tHewsver bt ushefin pothrispbstancpsuah a5 aryestar sauskeefiprobleim hfa BF3
catalyst is difficult to be purified and may have a w de range of the
10 dcforming and discoloring various resin materials, for example, a coating material
of a CD and DVD disk and the like and a constituent material of a motor frame and
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 practically 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



‘boiling point, it has a defect such as a |large evaporation |oss, and the

| i ke. For exanple, there is disclosed a hydrogenated product of a decene
trimer 5 obtained by using a BF3 catal yst (for exanple, see Patent Docunent
1). However, this conpound has a |low flash point despite having a high

Vi scosity. t he pother_hand, there is disclosed a technique in which a
decene oIPPOURRAIZATIAN. nTherefortcas theapraguctohtgingd hy qldsemerigingzmarddedno00o
is produced wusing a netallocene catalyst and is subsequentl|ly hydrogenat ed
wher e neceodtimpyBFasatilysa ibasfficuild tof be parifieldr archintay( have @xeidplrangs ef tRat ent
Docunent 2). However, the decene oligonmer has a | arge carbon nunber of

appr oxi matyghit¥ngHoine, ilﬂﬁlpa%@ﬂ:c&%pcl%iﬁilﬁgkfevﬁﬁbrgﬁoﬂg@ﬁ, gaPad ke for fluid

dynam c bearings and oil retaining bearings as a base oil because of the

too high viscosity. (0005 15 Ratent .Docupent 1:.Japanese Patent Laid-Open
Publ i cation No. i:°¥|Fx%!‘%g4 e%#éﬁﬁfosﬁﬂéuﬁ%‘{}gg%m%ﬁé% °§>§t n¢ HiPreEpen
Publ i cati on No. 2002-518582 20 (DI SCLOSURE OF THE | NVENTI QN) [0006] Under
t hese &ir obtginedhbpasingrp BEj catalyst (forexpmpissisee PateahDogumiest 1 pHowieder, a

| ubri cant conposition especially preferable as a bearing oil, which contains

a base oithistdaaiponad Hak latlo® RAdhesdinPhespitediaivingOd hidoeis@aWity. because it is a
nonpol ar 4 conpound, in addition to having an extrenely small anmount of

Geed Tor. Tor oSt $thon ARl GReRt i FORBY W el Yo PRER Y aBBe 0.

gears, netal] processing and the |iKke, . )
oligomer having a number average molecular weight of 500 to 200000 is produced

using a metallocene catalyst and is subsequently hydrogenated where necessary, as
10  a base oil for a lubricant (for example, see Patent Document 2). However, the
decene oligomer has a large carbon number of approximately 35 to 1430 and is
difficult to be used especially for fluid dynamic bearings and oil retaining bearings
as a base oil because of the too high viscosity.
[0005]
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



‘a bearing and a rotary apparatus using the |ubricant conposition. 5 [0007]
The present

| ubri cant conposition having the above-nenti oned preferable properties and

I nventors have nade earnest studies with a view to devel opi ng

have found that the objectives can be achi eved by using a base oil which
contains as a in c onent an a-olefin oligomer obtained by usin
s andoai n

especi al | fORPARBERG

on do hayviigyan exiremelyssmgld ampuns of ¢ vapoation

whi ch the kinematic viscosity and the flash point satisfy a specific
rel ati onshigh flakle poistsehilei awvéng iaolovhadscbeity) ambipusid dorh for@xampis)cdil

findi ngs.

conposi ti |9
| east one 0
ol i goner a

foll ow ng

a

Th

L

at 1s, the present invention provides: (1) a |ubricant

;| ! n | € f
?ﬁgrﬁ:aag,' @Fg@;@, xﬁ?&ﬁn@k&olﬁ,%a?in §,3§%a59, b4l méeéﬁgg rﬂgx?ethelxﬁ(eo at

genated pro an a-olefin
havi ng a kinematic vi sco%ﬁéyu and a flash goi nt satisfying the

a- in ol1gomer and a

AHPE GRT @ 5ot4ny APRarips, pSipgfhe Iubgicapt comBesitieN. wherein v is a

kinematic viscosity (nmm2/s) at 40C, 20 (2) the lubricant conposition

descri bed[0¥AHhe above (1), wherein the a-olefin oligoner has a structure
represented by the follow ng general formula (I1): [0008] 5 CH2= C --( CH2-

i H - CH2-

H2 TRe phédéRt tnvertd?s hhvitdde tarnesDOBles\WIRA @i VieW: totHe’RTbping €

each independently an integer of O to 18, nis an

10

15

20

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

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

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;

(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]

a



integer of 0 to 8 when nis 2 or nore, q may be the sane or different for
every 5 repeating unit; and a value of p+nx(2+q)+r is 12 to 36, and the
hydr ogenat ed product of an a-olefin oligomer has a structure represented by
the followng general formula (I111): [0010] CH3- i Hf CH2- i HCH2- i H2 m
CaH2a+1 CbH2b+1 CeH2c+1 10 [00111 wherein a, b and c are each independently
an integer of 0O 18; g, an., /\nte of,0 to 8 when mis 2 or nore, a
may be the samadﬁZﬁHbi’ﬂﬂ H%Veéaz_r l;')’eati ng unit; afi) a val ue of
atnx(2+b)+c is 12 to|36; (3) the Pubri can conposition described in the
above (1), wherein t ase oi sa 1 hnematic viscosity of 8 to 17
me/s at 40C, (4) thgg #1can q@i‘iﬁﬂosit%‘f?%&cri bed in the above (1),
wherein the a-olefin oligonmer is an oligoner having 24 to 30 carbon atons
obt ai ned E#‘(ﬁ&jl ng a netallocene catal yst and the hydrogenated product of
the a-ole ligomer is a product obtained by hydrogenating an a-olefin

ol i gonmer having 24 to 30 carbon 20 atons obtained by using a netall ocene
catal yst; (5) twhetaidp,cpand carpaschiindeptadentiyped integeheofadbovd & 1) is an
containing at |east one 6 kind selected froman extrene pressure agent, an
0i I i ness iiRREAVEf 0 tBN8;2WheR Kl B3N br mdte! YSthay BRItRE s@ine ¢r AFTARLNORRGVeYRL Or, a

det ergent - di spersant and an antifoam ng agent; (6) the |ubricant
conposkti QU ARG LRt ahd o DELAPEY B+ht24457 i{ 92 A 38! lanfY R drSenated
product of an a-olefin oligomer has a structure represented by the following
general formula (II1):
[0010]
CH3—C|:H—€CH2-?H)m—CH2-?H2 am
Cal2a+1 CbH2b+1 CeHaces
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



‘5 a turbine, a machine tool, a bearing, a gear, or a netal processing; (7) a
bearing oil conprising a |ubricant conposition described in the above (1);
(8) a bearing conprising the bearing oil described in the above (7); (9) the
beari ng described in the above (8), wherein the bearing is a fluid dynam c
bearing, an oil retaining bearing, or an oil retaining bearing provided with
a 10 dynkHidcsedecsed fromprl extreme pressuzg ggentpan ailinsse bmpraver,map antiwddantg uni t
havi ng the bearing described in the above (8). [0012] The present invention
provi des a fusbrinliditbr,comeral deattiesercl deteygentHdiseriaitadne aasaifeeming1g oi |,
whi ch contains a base oil containing as a main conponent an a-olefin

ol i gomer Qk.dits hydrogenated product that have little effect on a resin or
el ast oner Decause it is a nonpol ar conpound, in addition to having an

extremely |1, amount of eyvaporati,on and a high flash point_despite a | ow
Vi scosi ty,(éa”‘ﬁ‘ﬁ 1P§“€@’é&°mﬂ°§“¥‘\5‘rdfé‘£ﬁgﬁ4 én the abaye{1d wsed for anypidihydauligseni ne
tools, 20 bearings, gears, netal processing and the like. In addition, the
preseni i averbingm machineesolpatbearingop gedr, ooamitali prgcészing; above- descri bed
| ubri cant conposition, bearings that use the bearing oil such as fluid

dynam c bﬁ?ri B&Ringlbil cBﬁnb?ﬂsfH{@ld}ﬁ&rahggczm?@sqﬂoﬂidl:s&?&cﬁi iaithg aBE L gf) rS] on

which dynam c grooves are forned, and otary apparatus such a .
beari ngs. ([ BRREmECEpR e R BT PRtk ad i o 2BFve &R g 11 15 an
enl arged cross-sectional viewillustrating an exanple of a
(9) the bearing described in the above (8), wherein the bearing is a fluid dynamic
bearing, an oil retaining bearing, or an oil retaining bearing provided with a
10 dynamic groove; and
(10) a rotary apparatus comprising a bearing unit having the bearing described in
the above (8).
[0012]
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



"spindle notor to which the lubricant conposition of the present invention is
appl i ed. [EXPLANATI ON OF THE SYMBOLS] 10 [0014] 1: Housing hol der 2:
Cylindrical section 3. Bearing 4. Inside relief 15 5: Mtor shaft 6:

Retai ning menber 7: Rotor 8: Magnet 9: Stacked core 20 10: Coil 11: Turn

table B: Base Rotating nmedium 8 (BEST FOR CARRYI NG QUT THE
| WENTI OpPIEipBe ith 5, SEarh HRR AP RS GBPvS SFecsibeeMEaRE ent | nvent i on, used
is a base oil containing at | east one of an a-olefin oligomer and a

hydr ogenat ed product of an 5 a-olefin oligoner in an anmount of 50% by nass
or nore, preferably 70% by nmass or nore, nore preferably 80% by mass or

nor e, fur {BRIEFDESCREFTTEON OF PAY DRAWRSGSPr nore and especially preferably
100% by nmass.
[0013]
5 [Fig. 1] is an enlarged cross-sectional view illustrating an example of a

spindle motor to which the lubricant composition of the present invention is

applied.

[EXPLANATION OF THE SYMBOLS]
10 [0014]
1: Housing holder
2: Cylindrical section
3: Bearing
4: Inside relief
15 5: Motor shaft
6: Retaining member
7: Rotor
8: Magnet
9: Stacked core
20 10: Coil
11: Turn table
B: Base

M: Rotating medium



“In the base oil, the kinematic viscosity and the flash point are required to
satisfy the relationship of the follow ng equation (1): 10 Flash point (C z
49xIny + 90 (I) [wherein y is a ki nerratic viscosity (mR/s) at 40C] Wen the
flash point is |lower than a val ue of 49x| ny + 90" (y is the sane as

above), | a ration to occur and a | ow
flash porﬁﬁgiiﬁpﬁe&‘ E&%eﬁgﬁ% ﬁg?ﬁ@f géﬂ%ﬁﬁﬁ I‘i}]d therefore the
objective of the present 15 invention may not be attained. As the base oil,
preferabl y00Ls) is desirable that the Ki nematic viscosity and the flash

poi nt satisfy the follow ng equation (I- Fl ash point (C) 2 49xlny + 95
(I-a) More prefgy abjubrichst b§m§6§i’t16ﬂb$1e tﬁéqg'i'esreﬂﬁ iV eNRITRL 'tﬁe 8 COHaly ‘?pd the
flash point 20 satisfy the follow ng equation -b). Hl as poi nt

49x|ny+100 - b) thebseoll k matic yisc Slt at 40C
o ot or BRIIRE oA D438 affen §-oIEAR plighmies a3 bRERebnd AFECR AL 1y 1 s
w thin the above range, the base oil 9 has a low viscosity and is |ess
vol at i § e, oxalafinrdigomesdn anormenntngfi 20% dy magscer moge,apreferablye?(%thyt mons|
torque at high-speed rotation is |low and the anount of evaporation is snall

even whenorigste URdee prefar by 18909 dyamblésCor ioré, Oftthet .mdréepraferbblsm®% byhe
deficiency in the amount of oil hardl y occurs A preferred kinematic

Vi SCosi ty{/ﬂ%ﬁg&%% aﬁdje éc?al#gpfgfg{a% (;sz&b%nort he flash point is

pr ef er abl e pre er hi gher and further nore

preferably 220C or h| gher |f  .the flash p0| nt is 200C or higher, the anount
of the base oi|ln B¥ basg q:;&, the kinematic viscosity and the flash point are required to

satisfy the relationship of the following equation (I):
10 Flash point (°C) 2 49xIny + 90 (I)
[wherein y is a kinematic viscosity (mm?2/s) at 40°C] .
When the flash point is lower than a value of “49xIny + 90” (y is the same as
above), the base oil has a large amount of evaporation to occur and a low flash
point at the kinematic viscosity required, and therefore the objective of the present
15 invention may not be attained.
As the base oil, preferably, it is desirable that the kinematic viscosity and
the flash point satisfy the following equation (I-a).
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



‘evaporation during the use becones small and the lifetine is prol onged.

Here, the kinematic viscosity is a value neasured in accordance with JIS 10
K2283 and the flash point is a value neasured by a COC nethod in accordance
with JI'S K226S. [0017] An a-olefin oligoner used for the base oil typically
has a structure havi n_(% vinylidene bond at the term nal of the nolecule

r epr esent B B{oW yiscpsity ang @lesawbeﬂperaaﬁ whenriised, for exampis 28] kgapingioil,- (CH2

I HCH2- i H2 C n CpH2p+l CgH2g+1 CrH2r+1 In the general formula (11), p,

g and r atie wastionad) derme de hightspuedirotiparis dbwhndtthe biount of edpdratieges of O
to 8, when nis 2 or nDre g may be the sanme or different 20 for every

repeati ngsM?H evefl h?l’ll ﬁn&’ér QT\%{ ?%rfgge"i‘ﬁt g egxeu‘faﬁm%ﬁt th@ J};Q ﬁ{)gf

i nvention e a-o goner use sin I'nation of
two or nore_kinds thereof 10 In addltlon a hydrogenat,ed product of the
a-ol ef i n 8FfigiGREY lm%amepﬂttw’eoﬂ@é&@mwt-‘yp.%arqfsrrﬁééweetm&saf’ew at
represented by the foIIovm ng general formula (I111). [0019] CH3 i H CH2- i
H-CH2-5i KR°C iisvl 0 BaMs axh’/E€b Hbb addiCior thelflash] @GRS praferaktﬂy@@ﬁéealr Higheryul a
(rrr), a, b, c and mare the sane as p, q, r and n in the
more preferably 210°C or higher and further more preferably 220°C or higher. If
the flash point is 200°C or higher, the amount of the base oil reduced by
evaporation during the use becomes small and the lifctime is prolonged.
Here, the kinematic viscosity is a value measured in accordance with JIS
10 K2283 and the flash point is a value mcasured by a COC method in accordance
with JIS K226S.
[0017]
An a-olefin oligomer used for the base oil typically has a structure having a
vinylidene bond at the terminal of the molecule represented by the following

15 general formula (II).

[0018]

CH2=c|:—-fc:H2~c|:H)n—c:H2—c|:H2 @

CpH2p+1 CqH2q+1 CrH2r+1

In the general formula (II), p, q 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

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



'general formula (11) respectively. In the present invention, the

hydr ogenat ed product of the a-olefin oligoner may be used singly or in a
conbi nation of two or nore kinds thereof. Further, one 10 or nore kinds of
t he above-described a-olefin oligomers and one or nore kinds of the
above-descri bed hydr.qgenated products of the a-olefin oligonmer may be used
in conbination® %/ffﬁ[iﬂg?’hé hydpegenatsd Rredusk 9€Ph°sh%¢fh ©lizamer tused P ghe ¢ he

hydr ogenat ed product of the a-olefin oligoner is nore suitable than the

a- ol ef i n badei aibrypicdlbwhasn stroctoyd tepessentadriyy the fo Hewlimy gemesd] fotmulue(INY) ecul e.
15 [0021] In the present invention, in order to obtain a base oil satisfying
t he equat 'mg]( ) of the above-described kinematic viscosity and fl ash
point, the a-olefin oligomer represented by the general fornula (11) is

preferably an ol golr tl%v' - to@g c on atons obtai ned by using a
met al | ocene cat g@%t IF’d t‘?ﬁ@gz ),qr &aﬁé& product of glllx-ol efin oligoner
Is preferably a product obtaingd by hydrggenating an a-ol efin oligoner

having 24 to 30 carb 0, o] ' by ' a netall ocene catalyst. In
@ael?%#?% S’&mﬁ?‘? CeFiaeh I

t he case where an a-ol ol i I's olido zed by using BF3 which
has been ntionally known as an oligonerization catalyst of an a-ol efin,
multiple Irsoners are generated even in the conpounds having the sane degree

Cesulting i ¢ oiiape §eeseh orROUTHD 816, £ bag bt ind Bank oF Bt Emgh G 27

wi de range of the 5 boiling point, the evaporation |oss during the use at a
hi gh t enp8enarak ormyls dihrespetivelie obj ect of the present invention is
difficult to be attained. [0022]

In the present invention, the hydrogenated product of the a-olefin oligomer

may be used singly or in a combination of two or more kinds thereof. Further, one
10  or more kinds of the above-described a-olefin oligomers and one or more kinds of
the above-described hydrogenated products of the a-olefin oligomer may be used in
combination. From the aspect of oxidation stability and the like, the
hydrogenated product of the a-olefin oligomer is 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



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 nay be nentioned, for exanple, 1-pentene, 1-hexene,
1- heptene, |-octene, 1-nonene, 1l-decene, 1-undecene, 1-dodecene,
1-tridecene, 1-tetradecene, 1-pentadecene and the |ike. These may be used
singly or has beeposranvisativeallytknows asraneligoricniaatiomeatalyst ph amhe-plesent
i nvention, as the netall ocene catal yst used for the 15 oligonerization of

a- ol ef i ns multiplecisomyrdarengeticr s1eé @van 4o MkEBdMPOahdsy hikviaprihe Gama! degtee bOr
exanpl e, a conbination of (a) a netallocene conplex containing a Goup |V

el ement oby,j e Bt o8 dd Elﬁbiﬁmép)ar?tdiff%ﬂﬁt 100B€ pRkiffel: DSiﬂc&%ﬁ’?&kﬁﬁri]%@i ch

i s capabl formng an ionic conplex by reacting wih a ne oce
conplex of the (% conmponent, Qr .its derivative and, (b-2) gn al um noxane,
o (o) a-olsBR ottt B ek RURRASAAARRHUFS GOCRLYS 4 UdF aREC PRODS] s
the a netall ocene conplex containing a Goup IV elenent of the periodic

tabl e Hf bhiingapoinyrthoresporatitwe lassduyingehe sisel ata higiptempenatureiy largecamd ugat ed
five-menbered ring containing titanium zirconiumor hafnium 12 preferably

Zi rconi UmhdebiRet éfhe GRESCAD BhvRALibh € AITBRR 16 Ye diialhddyPi cal |y includes a
conpl ex having a substituted or unsubstituted cycl opentadi enyl |igand. The

net al | oce npl ex of the (a) catal yst conmponent includes a conventionally
known con'ggmg, for exanple, 5 bis(n-octadecyl cycl opentadienyl)zirconium

di chl ori de, bi sﬁztjri met hyl si | yl cycl opent adi enyl ) zi r coni um di chl or.i de,

bi s(t et r ahydr oi Hdehey pyesert inveatirai eithe jajelefin 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) compc;ncnt 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



bi s[(t-butyl di met hyl silyl)cycl opentadi enyl] zirconiumdichloride,

bi s(di -t-butyl cycl opentadi cnyl ) zirconium dichloride, 10

et hyl i denebi s(i ndenyl ) zi rconi um di chl ori de, biscycl opentadi enyl zirconium

di chl oride, ethylidenebis(tetrahydroindenyl)zirconiumdichloride,
bis[3,3-(2-neth%Ibenzindenyl)]dinethylsilane-diyl zi rconi um di chl ori de,

(1, 2' - di mPrefsrabily girepainm  1Heis, the epningated Siveymembered ringetypjdadly ipkhadeby| i nde
nyl) zirconiumdichloride and the |ike. 15 These natal | ocene conpl exes nay

be used siangimplex having xarttingtd op uatubstitedcydpentaditdy! likgrdof . [ 0024] As
t he conpound that is the above-described (b- 1{ conpound capabl e of formng

an ionic conple y i . tall I r.1ls derivative,
20 there may be)fﬁipan?{legﬁ&gf H?ozr%!;elglae%plgg, ﬂlgl ﬁ%t%ﬂﬁ}jicﬁﬁ?%nett inéfides “a

t et r aki spent af | yor gphenyl borate, triphenyl carbeni um

t et r aki spéﬂf“é‘fqtlﬂﬂag‘ghenyl bSPAVB and t heOPPREd,These fAIy be usé¥amplegly or
in a conbination of two or nore kinds thereof. In addition, as the

al um nbdxarvés(niictddeicgleycldpealadienmybzinedpivnher e may be nenti oneddichlnridexanpl e,
a chai n al um noxane such as net hyl al um noxane, 13 et hyl al um noxane,

but yl al umpiqudmethylsBReYIbFrtEd BRI oHpcmt e | i ke and a cycl jfpioride,
al um noxane. These al'um noxanes nay be used singly or in a conbination of

component SSURPEVAGBERNA RIS B o rore kinds of the (b- 1) SEbiAEMEnds,
one or nore kinds of the (b-2) conpounds and in a conbination of one or
nore Ki nd@iﬂ{t-bmlckinwﬂ)ylWMMemkimnme ki nds of t hdichlpride,
conmpounds.

bis(di-t-butylcyclopentadicnyl)zirconium dichloride,

10 ethylidenebis(indenyl)zirconium  dichloride, biscyclopentadienyl zirconium
dichloride, ethylidenebis(tetrahydroindenyl)zirconium dichloride,
bis[3,3-(2-methylbenzindenyl)]dimethylsilane-diyl zirconium dichloride,‘
(1,2’-dimethylsilylene)(2,1°-dimethylsilylene)bis(3-trimethylsilylmethylindenyl)
zirconium dichloride and the like.

15 These matallocene complexes may be used singly or in a combination of
two or more kinds thereof.

[0024]
As the compound that is the above-described (b-1) compound capable of
forming an ionic 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,

13



-[0025] In the case where the (b-1) conmpound is used as the (b) catal yst
conponent, 10 the ratio of the (a) catal yst conponent to (b) catal yst
conponent used is in the range of preferably from10:1 to 1:100 and nore
preferably from2:1 to 1:10 by nole ratio. Wen the ratio deviates fromthe
above range, the catalyst cost per wunit mass of polynmer becones high and is
not pract etelaluminexpaie; i rtylalkminoxhre, (sobajylalumiooxahei sndsthe, likeeandtao is
in the range of preferably from1:1 to 15 1: 1000000 and nore preferably from

1:10 to lc#OndalupyinsRare. r aflicde aWhinokBfes hay ibe uied istipdy of iR A ddMsbiARQYE
range, the catalyst cost per unit nmass of polyner becones high and is not

practical, t noal um num conpound of the (c) catal yst
of b o ey Kindf P22,

conmponent s use there may be nentioned, for exanple,
trinmethylalumnum 20 triethylalumnum triisopropylal um num
triisobutyl al unimthgpresent ixkentionaiha (hlctatalysicrompnneptitheneumay bamused oné de,
nmet hyl al um num di chl ori de, ethyl al um num dichloride, dinethylalum num

fluorisle, oflimaretkindd of the (du) bortpowtals, ofié 0f dralkindsediHey@-2€ompounds,
et hyl al um num sesqui chl ori de and the |ike. These organoal um num conpounds

(ob26] Tand T REekpthecdh 85 SSUBE RO Rbasbh i (447 sOhpBEAG, 4 P, DS

D1 of or abl 450 the €623 oBBpuBAB0 and furt her mor e pr ef er abi y from 110 to
1: 1000. The polynerization activity per transition netal can be increased by
usi ng t he[0@2S]cat al yst conponent, however, when a too |arge amount of the
(c) catalyst conmponent is used, the
In the case where the (b-1) compound is used as the (b) catalyst component,
10 the ratio of the (a) catalyst component to (b) catalyst component used is in the
range of preferably from 10:1 to 1:100 and more preferably from 2:1 to 1:10 by
mole ratio., When the ratio deviates from the above range, the catalyst cost per
unit mass of polymer becomes high and is not practical. In addition, when the
(b-2) compound is used, the ratio is in the range of preferably from 1:1 to
15 1:1000000 and more preferably from 1:10 to 1:10000 by mole ratio. When the
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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or ganoal um num conpound i s wasted, and a |large anount of it remains in the
polymer and is not preferable. 10 In the case where a catal yst is prepared
by using the (a) catal yst conponent and (b) catal yst conponent, a contact
operation is preferably perfornmed under an inert atnosphere such as a

ni trogen ggs atnDsphere and the like. In addition, in the case where a
catal yst PEtWe epaasg kindsiiberegft he (a) catal yst conponent, (b) catal yst
conponent and (c) organoal um num conpound, the (b) 15 catal yst conponent
and (c) of@@épal um num conpound may be brought into contact in advance, but
a sufficiently active catalyst may be obtained by bringing the conponents

gaz)l e1S |b31 agg 'Eﬁie.héc aI ys ggjrrp g% 9&?8%& ﬁgé d?)é‘({}'k%éﬁ Q&S&t%af %/n%f t@ger%)onent

which 20, was prepared,i dvance in a catal preparation tank, and there
may be ustdifthe sangeyef p &“cfaﬁfﬁh%rffo%rle doel lpﬁsém@%«r ingeiesshly fromnl S & for

the reaction. The oligonerization of an a-olefin may be carried out by
ei therSa b200R amd/ fhwheromore qurefarablyufrosy 4t nto A:3000.enThé rpolyr@erization
ol igonerization is not always required and the oligonerization may be

carried ORteivi N
' Héuh&eﬁcls&iﬂﬁﬂﬁh%taﬁcid g 'uﬁjcreéslédWQﬂﬁé tﬁé é) cthfggfn f?“;ﬂh ﬁé}gcar bon.

the case of t ol 1gonmerization 1n a solvent’, a
of | gorrer | PAVPYT. ot e?@?éh?g‘?ia%“&néooéﬂf ol Eﬁtqohipﬁeﬁ{ Js Eas'sgﬁ'ﬂ i ch
the liquid nmononer is contained in excess. 5 The conditions of the
ol i goner i arganoalumaoimdeompoembas awasted, ind apprgexamatsl pf 46 remaB30in amd a
pressure of about atnospheric pressure to about 0.2 MPa. In addition, the
rati o of goRatedlandtis et gfhf@mgieef in used is such that the
10 In the case where a catalyst is prepared by using the (a) catalyst component
and (b) catalyst component, a contact operation is preferably performed under an
inert atmosphere such as a nitrogen gas atmosphere and the like.
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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nolar ratio of an a-olefin/a netalloccne conplex of (A) conponent is
typically 100 to 106 and preferably 2000 to 105, and the reaction
tenperature is typically about 10 10 minutes to about 48 hours. (0027) As
an aftertreatnent of the oligonerization reaction, firstly, a known
deactivation process is perfornmed in which water and al cohols are added to
the reacmoanmeyoren inert sslvemat dntthe casé gfrtbe iodgomenizatiantinam sokvedt,tdhen a
deashing 15 treatnment of the catalyst is perforned using an al kali aqueous

sol ution fREIdAGrgaic Aotk #bd cdthplel 8B eﬁﬂbiﬁw{&[%){ tol
neutral i zagi ‘on- Was hi ngd;)‘lodi stiliation ly%ioerg%i oh and the 1 I?eu%nreeaxbdert or med,

and an ol gfin_isongr - py.oduced by the .ol,j.gonerizatjon reaction,of an
(i eact odihe GreRr| oTHepheUReRga R ts efes dRRETied skt » LRETiongRimture

ol i gomer having a desired degree of polynerization is isolated. 20 In this
way, the mwh@g\i ﬁhednqugd)momdmeemaggcddsiqxgess. met al | ocene catal yst has a
doubl e bond, and especially has a high content of a term nal vinylidene

bond. 5§ On the orige hassditiondy @f 0genabéidomeridiidn Ofindlliide aaoltefnperathiedosEr NMaYy
be produced by hydrogenating an a-olefrin oligomer having a desired degree of

o otiuced PP L e AROLE re SN e of fhob® Riflo MeR ure S 8 b o

washing treatnent after the oligonerization reaction and then performng
t he hydr ofenMBaon Iafaddition, the antip of 3 Fafalyst teuan oalefinspsag isosichythat the
distillation, and subsequently a hydrogenated product of the a-olefin

ol i gomer matamgtia ofedi d-otkfiidy hetalidccnolcympldxzaf (Ocdmparent & 8oidutly F00
distillation. [0028] The hydrogenation reaction of an a-olefin oligoner is
carried o 1§Shf@ pPeferably 2000 to 10°, and the reaction temperature is typically about

10 10 minutes to about 48 hours.
[0027]

As an aftertreatment of the oligomerization reaction, firstly, a known
deactivation process is performed in which water and alcohols are added to the
reaction system to terminate the oligomerization rcaction, 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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known hydrogenation catal yst, for exanple, a Ni- or Co-based catal yst, a
- noble nmetal catalyst such as Pd, Pt and the |ike, and specifically, a
catal yst such as a Ni 10 catal yst supported on di atomaceous earth, a cobalt
trisacetyl acet onat e/ or ganoal um num cat al yst, a pal |l adi um cat al yst supported
on active carbon, a platinumcatal yst supported on alumna and the |ike. As
condi t i ongerferming depghingetnentingnt, rnsatnaligatiom prasepeard washingrigeatment aftef cal | y
bet ween 150 to 200C in the case of a N -based catalyst, typically 15

bet ween 5¢hd @ligdh&izdtionRacise and tkensdrfernilBg dhe Bpdrap¥siticieNtiRsa-Blhefift and
the like, and typically between 20 to 100C in the case of a honobgeneous

cat al yst : « LIl . ) I . The
hych ogen SHEomef ifofeBldiar 7 RSAIKLAE ok el AL USRS
the reactign tenperature in each catalyst, is within the above.range, 20 the
reaction B? Shecarpictp ojwomrw.%fléiteﬁaﬁi,deam eﬁeolgm&zaflpens é?rﬁaﬁ?di‘%)brrer in
an oligoner having the sane degree of polynerization is suppressed. [0029]
When a$ badistidiationsed for a | ubricant conposition of the present invention
has t he above-nenti oned properties, the base oil may contain, in addition to
at | east ‘?{72 ne of an a-olefin oligoner and a hydrogenated product of the
a-olefin 8 I goner, other base oils at a ratio of 50% by mass or | ess,
preferably 30% s or less, .nore preferagbly 20% hy mass, or | ess,
Purther rore. pr bl FaRagthatie jartits o &1 sedeAnigfigomesnt Annes aubesmaia
contain them 5 As the other base oils except for at |east one of an

a- ol ef i n &howonkydregenasionhsetakygte rfat esampled e NiofortGe-basadl edtalystl a goile |

there may be nentioned, for exanple, mneral oil, an ethyl ene-propyl ene
copol ymer meeslt @itsly§tSéieh ASPATOMOAH @, like, and specifically, a catalyst such as a Ni
10 catalyst supported on diatomaceous earth, a cobalt

trisacetylacetonate/organoaluminum catalyst, a palladium catalyst supported on
active carbon, a platinum catalyst supported on alumina and the like.
As conditions of the hydrogenation reaction, a temperature range is
typically between 150 to 200°C in the case of a Ni-based catalyst, typically
15 between 50 to 150°C in the case of a noble metal catalyst such as Pd, Pt and the
like, and typically between 20 to 100°C in the case of a homogeneous catalyst such
as a cobalt trisacetylacetonate/organoaluminum catalyst. The hydrogen pressure
is from about atmospheric pressure to about 20 Mpa.
When the 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

17



di ester, polyol ester and the like), a polyether (such as polyal kyl ene
glycol and the |I|ike), an al kyl benzene and the |like. 10 The base oi

contains as a nmin conponent at |east one of an a-olefin oligonmer and a
hydr ogenat ed product of the a-olefin oligoner, and at |east one of the
a-olefin oligagmer and_ the hydrogenated product of the a-olefin oligonmer have
little ef paepfdn qrojefin nligemer pad ohydrogenated; praduet ofitke nenlpBnaligommgrounds.
[0030] 15 In the lubricant composition of the present invention, there may

be arbit oeher hasadiledt atratioasfts 096 bykinish scless,t rdfdrabiy 3% i KUmas¢ldt 1éskes
whi ch have been conventionally used, such as, for exanple, an extrene

pressure r r | or, a
et al doaltry BrefBroly 200CRF mas B RS furdily it BECEABLy 180¢ BT bnas 8L RSy

li ke as desired, as |ong as the 20 object of the present invention is not

i npai r ed. dukpreitrablydoasnot septadktheR.essure agent preferably include
phosphoric esters such as phosphate ester, acid phosphate ester, phosphite
ester,5and aci dAs pwstier basesileexcaprifaraskhitsom of fieac 1pfindipomet andter s,
sul fur-containing extrene pressure agents and the like. 18 [0031] The

phosphat e I g€ | fi | ' yl
phosphat e??«?o? %riugleﬁy artl b‘{‘pp?ﬁog‘%gt@?ﬁg ﬂ‘#%%ljl’ aﬁﬁgﬁ%?ﬁhg‘%éé‘?f°gl‘§’r if%j kenyl

phosphate and the |ike. For .exanple, there be nmentioned triphen
s phat cE4pler duperakSiln 58 SHIERe:BEIRSITR HROBTST ASEHHEeh a8 PORRs ey
phosphate, tributyl phosphate, ethyldibutyl phosphate, cresyl di phenyl
phosphat egdiedters palybbesser andtheskike); @ polysthed (shemgs go atkplengplysphand the

di (et hyl phenyl ) phenyl phosphat e,
like), an alkylbenzene and the like.

10 The base oil contains as a main component at least one of an a-olefin
oligomer and a hydrogenated product of the a-olefin oligomer, and at least one of
the a-olefin oligomer and the hydrogenated product of the a-olefin oligomer have
little effect on a resin and elastomer because they are nonpolar compounds.

[0030]

15 In the lubricant composition of the present invention, there may be
arbitrarily added at least one kind selected from various additives which have been
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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propyl phenyl di phenyl phosphate, di (propyl phenyl)phenyl phosphate,

tri et hyl phenyl phosphate, tripropyl phenyl phosphate, butyl phenyl di phenyl 10
phosphat e, di (butyl phenyl)phenyl phosphate, tributyl phenyl phosphate,
trihexyl phosphate, tri(2-ethyl hexy)) phosphate, tridecyl phosphate,
trilauryl 8hosphate, trimyristyl phosphate, tripalmtyl phosphate,
tristearyl dsphate, trioleyl phosphate and the like. [0032] 15 Exanples
of the acid phosphate ester include 2-ethyl hexyl acid phosphate, ethyl acid

phosphate, but Yl‘h@‘[i)hdsﬂﬂh@@ RbRE Qna)ﬂb@%’ koxaemnﬂaoapm&ﬂ ph&IphAL Sy kridikiyH

phosphat e, isodecyl acid phosphate, |auryl acid phosphate trldecyl acid

Beanpl s BroTRER K ARl iaST BB, o RRRIFRYY pyFSisie ATFRICHY) BRbogite 20

phosphite, trjiphenyl phosphite, tricresyl phosphite,
tri(nonyl ppia JikeosFar exampley thepe @tqyybqw@ﬁptrymgmheml phesrbats; |trigresybhi t e,
trilauryl phosphite, triisooctyl phosphite, diphenylisodecyl phosphite,

t ri st efir yphpsphapd)iveazyldiphehel phgsphaeh athyldipbenyliphokphkate, tribanyll gosphatehe aci d
phosphite ester include dibutyl hydrogen phosphite, 19 dilauryl hydrogen

B ohony| RUNIGLE RHBSAGRE %ﬁfwﬁé‘*ﬁ%d:ﬂkﬁﬁ% %%Bgf?ﬂeng@“ﬁér. ® aci d
0033
5 A nes EHSPHMIBRIRA sal (RRORPRATE, noscOPBYRISPYDPREI oot dHEORAYehe o
nmonosubstituted am ne, a disubstituted am ne or a trisubstituted am ne.
Exanpl es podpyiptenybdipberpdt i t uplasphaiene i rdi(prdpylphtyylypheny]l perghdsphateg,

hexyl am ne,
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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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 include

di butyl am ne, 10 di pentyl am ne, di hexyl am ne, dicycl ohexyl am ne,

di octyl am ne, dilaurylam ne, distcarylam ne, dioleylamne, dibenzylan ne,
st earyl nonget hanol am ne, = decyl nonoet hanol am ne, hexyl monopr opanol am ne,
benzyl nonBEaIhoh¥grraen Phasehire.msivleyh ddressm phosphile, ndissearyh hisiregshe and
the like. Exanples of the trisubstituted am ne include tributylanm ne,
tripentyl phosphitet r diphuyylamydeogeh5 phosphaté ovek ythanilike, t Ainisigy |thei above
trilaurylamne, tristearylamne, trioleylamne, tribenzylam ne,

di ol eyl no | .2 diJ: I an ne,

i ol ty1 oRASERarS A Bfers, byt FHRRERAEAR PR phosphate are preferable.

di but yl rmﬂﬁg‘raipanol am ne, ol eyl di et hanol am ne, stearyl di propanol am ne,

| auryl di e | am ne, octyl di propanol am ne, butyl di et hanol am ne, 20

benzyl di et hanol am ne, phenyl di et hanol am ne, tolyl di propanol am nc,

xyl yl d$ et hanol afimiegs that dotmuanlinerisalts With phesp phobplmriccaciddestére thaxde § 0034]
As for a sulfur-containing extreme pressure agent, any agents having a

sul fur at g{proBuBdiRutcB! ik Sa di@RATtedliamifé ¥eQ @fsubftithfdTaMidt. @M I N a
| ubricant 20 base oil, and exhibiting extrene pressure performance and

excellent frjction characteristics e . ysed. Exanples of .t hese .conpounds
o ude sOF rii AApopTp Rt agine, Tholiif, BRntemitie,  BORYIsTngy iV a0y or 5
ol efin sul fides, dihydrocarbyl polysulfides, thiadiazole conpounds,

t hi ophosphy¢lobexsdamine, ckylamines Janrytamiapdstsanylaroineo opstydamine, bgnzylpmine

t hi ocar banoyl compounds, thi ocarbanmate conpounds, thioterpene conpounds,

di al kyl t Bh@diher djide0naBxam@igso widtha ndisitiatithiel € amliled einchidee dibtylamined fats

and oils may be obtained by a reaction of fats and oils (e.g., lard

10 dipentylamine, dihexylamine, dicyclohexylamine, dioctylamine, 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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oil, whale oil, vegetable oil, fish oil or the like) with sulfur or a

sul fur-containing conpound. The content of sulfur is not particularly
limted, but 5 to 30% by mass 10 is generally preferable. As a specific
exanple, 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
i ncl uded. base pikpaed faxhikisiagpprtreme t pressure f performanicat ayd axicdllents ftigvion zed
oleic acid and the like are included. As a specific exanple of the ester

sul fide, ichaladeteissich may ecgkedet Branlend BrheSdbdmpovrid includb seFubkedfatsi ce
bran fatty 15 acid, and the like are included. Exanples of the

di hydr ocarQy! ol jde ' u i I y ' ri ous
i nonyl  pariseip; ARl iedCrith T Eke] Solth ey Kierty BRI sul@BLs! MthdEaeni

pol ysul fides, various,dioctyl polysuylfides, diphenyl polysulfide

di cycl oheP?fystﬁ‘i&sult 139éazelf compoundy thigphqsphayic esters thiophospiatashpadii azol e
conpound preferably include 2,5-bis(n-hexyldithio)-1,3,4-thiadiazole,

2, 5- bi §( n-thiophbsphiakes),) -dlkyd, Ahidviasktinerydl @ompdnhdd)i shiocarbamate compounds,

nyl di t hi o) -1, 3, 4-t hi adi azol e,

250 bt LA A A AR . r

1,2, 4-thi i azal e, 5-bj s{n-nonyl di thi Q)-1, 2, 4-t hi i azol,e,.

5 8o 0 e 8hGubre Bhsan SUfmhy e dhebthed by s feaiibnol Jf and Gils (e.g., lard
4,5-bis(n-octyldithio)-1, 2, 3-thi adi azol e,

4. 5-

4,5-bis-(1,1,3,3-tetranmet hyl butyl dithio)-1, 2, 3-thi adi azol e and the |ike.
0

npl es Qbripdandhi TRE@EARAL bE sElFiEis ol phititilalK Yimited, bhi SROSBPNbY afassar y!
r al kyl aryl thiophosphates, zinc dilauryldithiophsphate and the |ike. Anong

5
5
, 5- bi s( n-oilprwhad¢ il spgetableil,Hishdoidoolths 1ikg) with sulfur or a sulfur-containing
5
a

10 is gencrally 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

15 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.

20 [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,
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them lauryl trithiophosphite and triphenyl thiophosphate are particularly
preferable. 10 [0036] Exanples of the al kylthiocarbanoyl conpound preferably
i nclude bi s(dinethylthiocarbanoyl)nonosul fide, b is(dibutylth iocarbano

yl )nono sul fide, bis(dinethylthiocarbanoyl)disulfide,

bi s(di butyl t hi ocarbanoyl )di sul fide, bis(dianylthiocarbanoyl)disulfide,

bi s(di oct ,ISt‘Pi's(n:hmddﬁglo)di,%,&I-ﬁhiﬂﬂeamid t 3eb-bisgn4oickddithio)ddi4tthiadiazolanpl es
of the thiocarbanmate conpound include zinc dialkyl dithiocarbamate. The

t hi ot er pegg-big(HraenyldiTBio)bg2, 4L diadixay1®| €, a reaction product of a
phosphorus pentasul fi de and pi nene. Exanpl es of the dial kyl

t hi odi pr opi:onate Y | i I aus vl :.0pnopi onate, distearyl 20
t hi odi pr oﬁ?)’isggr}g{lél’g%mﬁqﬁéhq?tw@&ﬂrﬁr%ﬁg) flhﬁe’}ré] tthelg l?’adi azol e conpounds and
benzyl sulfide are preferable in view of extreme pressure Eerfor nmance,

friction 4ohpstreeyidithie)],%3-thindiazgle,gatdshistmpomddithioddatSothiadiezalpe | ke.

The extrenme pressure agents may be used singly or in a conbination of two
or nor%e k&jsdsisi(ber, 3t tetrimetipydbmyldichio) 1 2ydDubiad iafzo lehendechierlie pr essure agent
is 22 generally selected in the range of 0.01 to 10% by nmass and preferably

of 0.05 to 5% uhAes ofliﬁé?ﬁiiogﬂﬁﬁﬁ%rfcoéﬁér ﬁ@ﬁmtalﬁglr triRid pHaspRiReY aryl_ .

conposition. [0037] Exanples o e ol liness I nprov i ncl'ude” al 1 phati
ol ei ¢ aci B APONS FISROSPRYES. SoeqRIalyILEoPRRBRard AR cr AJURTR oo
di eter acid; hydroxyl fatty acid such as ricinoleic acid and
12- hydr oxthemsarlaerycitdthiophqsphite c asdt uriphenylothiophosphate are particularly
preferable.
10 [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

15  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

20 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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unsat ur at ed nonohydric al cohols such as |auryl al cohol and ol eyl al cohol;
aliphatic saturated or unsaturated nonoam nes such as stearyl am ne and
ol eyl am ne; 10 aliphatic saturated or unsaturated nonocarboxylic am des such
as lauram de and oleamde; and the |ike. These oiliness inprovers nay be
used singly or in a conbination of two or nore kinds thereof. The
conpoundi B¢pesnksy seleetedtin gherangs ©f 9.0ty K by masspandeprafargblysifds 0580 5% t he
range of 0.01 to 10% by nass and preferably of 0.1 to 5% 15 by nass, based
on the tobypimase| igised oh thbeotalimoaanéf thefpbritdnt @mpbORdH Exanpl es of the
anti oxi dant include an am ne type antioxidant, a phenolic antioxidant, a
sul fur-cow@bmi ng anti oxi dant and the |ike. Exanples of the am ne type
ant i oxi daht i ncl ude a nonoal kyl di phenyl am ne 20 type antioxi dant such as
nmonooct yl di phenyl am ne and nonoponyl di phenyl am ne; a _ di al kyl di phenyl am ne
type anti oxi dankXamplgs a§?4,‘1¥‘ _eilingBs/| HPPAONRY/| inelwde aliphatic ~saturated ~or
4, 4" -di pentyl di phenyl am ne, 4, 4'-di hexyl di phenyl am ne,
4, 4' - &5 hephsatariapddemphacdrbexyli déidslisoch y$ sieptiengidandeledadcid; polymerized
4, 4' - di nonyl di phenyl am ne; a pol yal kyl di phenyl am ne type anti oxi dant such as
23 tetrab L ' t ' g he el | am ne
and tet r%?yng‘?lgggﬁgh?l@aﬁﬁﬁé;a%gighgwgg%gﬁgEaﬂm@lﬁlmeé}?aycf)%’ g%?@%ﬁ%lyéﬁa*lrt]f ggfﬁ:/h as
a- napht hyl ani ne, phenyl - a- napht hy I ne, but vyl phenyl - a- napht hyl am pe,
ent 1 pheRt. o JTHEOIC A, hb ) EONBR S tEiS AEHy | ARPRER searuuated or
hept yl phenyl - a- napht hyl am ne, octyl phenyl - a- napht hyl am ne and
nonyl phenyhsagu npo hydricealcphols guch asiawryl deokal and alpyl alcehddy hliphatic
di phenyl am ne type anti oxi dant.

saturated or unsaturated monoamines such as stearylamine and oleylamine;

10  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%

15 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

20 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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[ 0039] Exanpl es of the phenolic antioxidant include a nonophenol type 10
anti oxi dant such as 2,6-di-tert-butyl-4-nmethyl phenol and

2,6-di-tert-butyl -4-ethyl phenol; and a di phenol type antioxi dant such as

4, 4" -met hyl enebi s(2, 6-di-tert-butyl phenol) and 2,2 '-nethyl enebis
(4-ethyl-6-tent-butyl pheno 1). Exanples of the sul fur-containing anti oxi dant
i ncl ude ptedrabutyldinbepylamise, tetrahexyldiphenylamine, tetraoctyldiphenylamine and
pentaerythritol -tetrakis(3-1auryl-thiopropionate), bis

3,5-tert ; nz u Codl
i(s( 3-(3, 55"2‘.‘&{“?2?1??%'}? mﬁﬁyd}#g?(y%h e%@é?%?g%?égng&%“ﬂm&m such as

e b A, A

conmbi nati on of two or nore kinds thereof. In addition, the conpounding
anount of pem¥lphsnybaingphthylamingener al | y sel ect edexyiphénylrernaphtbylaming, t o 10%
by mass and preferably of 0.03 to 5% by mass, based on the total anobunt of

the | upri aamzlmﬂppaiﬂdpaﬂxylmﬁﬁo] 24 Botylbhenylia-nBphthyRiminghi bi t orggdicl ude
al kyl and al kenyl succinate derivatives such as dodecenyl succinate half

o conol proERAL EHEAGRARE T Mol HBATCRReRUE] HTTHIT, BB S

pentaerythritol ngnool eate; am nes such as 5 rosin am nes and

N- ol eyl safipbspplamipg tyneantiddamti t e anine salts; and the like. These rust
I nhibitors may be used singly or in a conbination of two or nore kinds
thereof. [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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The conpoundi ng anobunt 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 ampunt of the lubricant conposition. As the netal
deactivator, there may be used, for exanple, benzotriazole-based conpounds,
t hi adi azol e- based conpounds, gallic acid ester-based conpounds and the

li ke. The conpdixamplgs apbuibe oMstt frhibiten | ingludet ialkytl onnd salkesylersaokipatia t he
15 range of 0.01 to 0.4% by nmass and particularly preferably of 0.01 to 0.2%

by mass, déeeilessuthastdodatenyiBuedinate Hatedteh)octaittel ReEInid @hhydrf41] As
t he detergent-di spersant, there nmay be nentioned netal-based detergents

21 kal §ne. S 4o GRIbdbe e Yo AR pICRAF o CUhdels WEER nEBRAMEC o

ashl ess di spersants such as al kenyl succininide, benzyl am ne, al kyl pol yam ne
and al ken?’l°“°§f‘1‘é€ﬁ’ fhyserinTmosgo eate prd REO@PERYILA pangRigat s amaires S4okgrs or in
a conbination of two or nore kinds thereof The conpoundi ng anbunt of the
det er gnt radirs patinesitand i N-qlebareakiny; idinlkyle phasphéteodminepialed; | andf tiemiQel to
30% by mass and preferably of 25 fromO0.5 to 10% by nmass, based on the

total am?ﬂéseoxfusf nﬂliiug?r’sixﬁ%rgf %95@9%2)#}9{' g} f\%ﬁxﬂﬂ?ﬁatﬁﬁ bf mf%ﬁ'g%ds a

liquid silicone I1s prefera and I cone, uorosilicone and
pol yacryl gt e y be used. The conpoundi ng anount of the antifoam ng agent is
pr ef er abl &‘cf‘ﬁﬂ?he 5 range of 0.0005 to 0.02% by nmass based on the total
amount of the lubricant conposition. [0042)

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
10  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

15 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,
20 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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‘A | ubricant conposition of the present invention is especially preferable as
a bearing oil, which contains a base oil containing as a main conponent an
10 a-olefin oligomer or its hydrogenated product that have little effect on
a resin and el astonmer because it is a nonpolar conpound, in addition to
having an extrenely small anmount of evaporation and a high flash point

despi t e afroond.bitecldi¥h by, massdbased arsthd tbtal amfount ek treplubricantl comypslysitidn.cs,

turbi nes, nmachine tools, bearings, gears, netal processing and the like. 15

The present i”V\%rth@:QﬂtiPda%ﬂnB[gﬂl{ﬁtﬁiﬁslicfu}?&sﬂﬁQ){@i tférﬁﬂﬁgfnﬁcgg{e}twlsgichn@,”d.

beari ngs using thereof. The bearings may preferably i1nc ynam ¢

beari ngs, q0i |l retaini earings, oil retaining bearings on which dynam c
gr ooves ngrqsblr\c}péﬁax@?aﬁymyﬁ?q(gx_ay[mé. 20 The rotation speed of spindle
motors used in electric equipnments, especially CD, DvD, HDD, polygon
scanner and t hellhd kempaundiageamgentr ofyhe @atifoamingaageng s prefssablyotmathon of
10000 rpmor nore has been currently required. Conventionally, rolling

beari ngs faigeeseolodsbio 0a02% H8aMaRY Ha38d &P §RN totdS Qthouft lofehe Kibricdhe
notors,. however, noncontact fluid dynam c bearings and | ow 26 cost

sintered 961]n 5§{ig;‘ni ng bearings have been used fromthe viewpoi nt of

per f or mance BAH"@0st . The performance (mainly rotational torque) of these
fluid dynam ¢ bearings and sintered oil retaining bearings at high speed
rotation [%942)requentiy determined by the viscosity of a lubricant used, and
as the viscosity is 5 decreased, the rotational torque at high speed
rotation tends Adublécanezempotition dfivhe resent imantionds espaeddlbspreferable ficari ng
mechani sm the lubricity is required to be maintained for life w thout
resuppli es, @adinghes, Wicle\CORAAL 'a0BadeO8R 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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and deconposition loss of a lubricant should be avoi ded as nuch as possi bl e.
Since a lubricant conposition of the present invention has characteristics
in 10 which the anpbunt of evaporation is extrenely snmall while having a | ow
viscosity, it is extrenmely useful as a lubricant for the above-nentioned
fluid dynam c bearings and sintered oil retaining bearings. [0044]

| nci dent a¢asy, sintarednoiiDreteiping]| kearipgor haxsebeem wsedi dtomacther adgwpeidt ab

hi gh-definition recording instrunment, much higher rotational accuracy and

hi gher  cp&rdérmdrick \anldScds€dUTh€ PerfdhBsdeOfnRainiyl ror@Gondtto RS 0lFl tRedeOfIURE
sintered oil retaining bearings having a certain clearance for the

rotat ona, Ak SR RO SERACR: {OLRL ool UPHE gl SERP SpliBpoty o1 o

oil retai arin ave réemarka exce y and ‘can be
produced on a Iarge scal e, they can be PUt on the market at a | ower price
as conpar &gawgntly deermingduathenyiscesity o1 ailubriganswsed, andas Hhesvisposity i s

reason, the application of the sintered oil retaining bearings has been
demanded deteeased, thearotitiindl cdrqbx bighvdpeed retation tatisabidedrdase.under way. To
address this problem there have been devel oped, for exanple, a specific 27

rechani sm |1 osh (el FAGILRETd hERAAR it oSBT Re Al £ (0 2
Char act er eG4 1B e TRRtAIRGH GOy Rhp W EPHIRE o0 Figdhe AYEPGIAHORARTS
pressure type sintered oil retaining 5 bearing unit provided wth a dynamc
pressur e aypdewimpositéah sk of @tlabricamy sheuldi beyavaithad as muchds poksihlesi nt er ed
netal, the bearing body of which is provided with a bearing surface that
faces an outer gigeé RIMEHricadt cbRPosiion Jfithe pediedt AQBAIEWhAPOharh&eristics in
10 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
15  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
20 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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“inpregnated with a lubricant or lubricant grease, and contactlessly supports

the axis by a dynam c pressure action generated by the relative rotation of

the axis and 10 the bearing body, a housing one end of which is open and

houses the dynam c pressure type sintered oil retaining bearing inside the

i nner di aneter ,portion,, and a thrust bearlnq that is fixed at the other end
a

of the holEFRAMIsMdINns whisht & Brsecribadsdirertiangl leterals prepsurectis aipplisfete adynani c
grooves are formed on the surface of the thrust bearing by press nolding in

t he dynansintgred silireeiningebenrinzesoest wi fedued as el aslfpskidie tegdeMédtion] HP45]
The present invention further provides a rotary apparatus equi pped with the

above- men{eORAGORAT 1P diixe %pr%ﬁlﬂeraﬁﬂxr!%%herpﬁt %Hal‘aa kﬁs ot h%n ch

rotary apparatus, there nay be nentioned ressuri

neans i s rovEfg glrtoa g a.later ressure in a semfld(; dlrectlontoa
not or shat'PSEDH ’i"éﬂn% garings, an |a NIEUF iPRESSUFGINRESIBTered QHpetaiaand
sintered netal powder so that one of the stacked cores which are fixed at

symet¥ i cbearprgsunit pmevided avitlve dymantie pressore typef sintesedibiiplesainthgi bearing
direction of the notor shaft and the oil retaining bearings are inpregnated

with a 2@k YormhdRNbf QOfTRASED inktalDfthe '&aﬂﬂ%%& SHVAREH ¢ protifed &lithext . the

above- descri bed pressurized notor wl escfibed wmth "reference to the

T ustran POy R pat Bieed s il SRR of TS SRt BredefLs mairgea i

desi gnates a housi ng hol der, 3 de5|gnates a bearlng and 5 designates a notor
shaft. Thisnpregnatedgwith|aibybricant ondubrieantogreaseyand e ntactlesaly supparisnthe cal
section 2. The

axis by a dynamic pressure action generated by the relative rotation of the axis and
10  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
15 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
20 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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cylindrical section 2 has an outer periphery provided wth stacked cores 9
each having a coil 10 wound therearound. 10 The bearing 3 is produced by
conpacting and nol ding a powdered netal such as copper into a shape capabl e
of being acconmodated in the housing holder 1, and then by sintering and
further by inpregnating with a lubricant_ conposition of the present

i nvent i onfubtigantgompogition pf the presensdnventionan i nside relief 4 at a niddle
portion of its shaft hole and therefore, is a so-called center free type

wi th an 1[@046%i de relief. The notor shaft 5 is supported at opposite end
portions in the longitudinal direction of the bearing 3. The notor shaft 5

I's made of a r LD a diﬂme-h af k.S
capabl e of berﬁg&rt’ectgigvgg&%é]na%%ggggaﬁe%ﬂr%edl nt eg?a{vfl;i/ ?rébu%%%glb §,H‘t &Ir"(l)augh a
retaining nber 6,, to a portjon_near aP edge positioned at an output side
20 of t heraHEIEBRE A the 3GOBIPARYING) FBHTEDy oFig. (18 MARIHEEA RS CHORMMENE coi | 5

10 and is provided wwth a nagnet 8 on its inner periphery at a position
faci nd eadhustrhtinfan dxampiab€ acspiretle Motdr. hUBhe cafefeyoe aintevalskdesignates @t at i on
medium M of HDD is also integrally attached to an edge portion of the notor

shaft S. A4 h%?d«%t,n P adiibhoes mgﬁn%saxﬂr thgﬁgnétgs gaD(TPAMo? sha3fer athe

pressure in a specific direction to the notor shaft closer to the turn
table 11), receiyed. in the oil . retaining bearing 3.forned of .conppagted and
si ntered MRS éB\E&féﬁ i, maunted, g aokaset ﬁea%‘fé&?(gdcyé&déé“ SW%Egr gltbfcl xed at
symmetrical positions relative to the notor 5 shaft 5 is displaced by a

di st ance ¢ylindricginse¢téomp@shas am outeti peripheryprovided i with 'stacked caree Speasiht i on
indicated by the line "b". As a consequence of the inclination of the
stacked cRdifg q.coilNE) Weufd tiferedroghdng at a high speed is always biased in

the direction

10 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

15 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

20 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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i ndicated by the arrow P. Therefore, a lateral pressure is always applied to
the notor shaft 5 in a specific direction (in the direction of the arrow
Y). 10 By applying a |lateral pressure in the specific direction to the notor
shaft, the deflection of the shaft for the oil retaining bearing forned of
conpacted and sintered netal powder may be suppressed. (EXAMPLES] 15

[ 0048] Next, tha pddition; meanensimnovided| tobepmlyps dateedd presfuretinen spetifid with
reference to Exanples, but the present invention is no way limted by these

exanpl es. djrferdstlicd it88. mbfee dHafte ilc?sci’itﬁcﬂéitfu}’# C}FQIS fi)aféaeiw'dnin he BiPase

oil and the 20 residual amount of a thin fi ubri1 cant conposition

were measured.in, acco nce, .t h the follow ng nmethods. (1 i nenat i
VT Scon: ©yrRming et ia s TOHESY, P ENmprtied Aol GUETRA e tid pont ho ThilraRt of
accordance with JIS K 2283. 30 (2) Flash point of a base oil The flash

poi nt wastheestackeddedrys & WChrase Hixedi ot syounetdigak positiohs J¢l&ive t@ 2ESmot )
Resi dual ampbunt of a thin film5 A sanple of 10 g was wei ghed and the

resi dunl swapyStis Wisplddd B0k dst@ncd Ot Fom e PRAGHA SRUibSted bythéagsetarand a
constant-tenperature air bath described in the thermal stability test of a
| ubricati e '

per cent age aéidas Iitri gﬁgr?d(’:}g&cfggsbt’ﬁ Héllﬁggbggg%sogpg?%gggﬂée of i} HERRARSHbEthSY 2
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).

10 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]
15 [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

20 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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Exanples 1 to 6 and Conparative Exanples 1 to 4 10 Lubricant conpositions
havi ng the conpositions shown in Table 1 were prepared and the residual
amount of a thin filmwas neasured. The results are shown in Table 1. In
addition, the measured results of the kinematic viscosity at 40C and the
flash point of the base oils used are collectively shown in table 1. (0049]
15 Product3)drlasheeipt ef a:bapg educti on of a hydrogenated product of a 1-decene
oligonmer (a) dAigoenrization of decene Into a three-necked flask having an

i nternal vol uneTief flbsH pb it vasdmédsuedEby @220€ MeihodGh ALERNACEWIHTIS K
(produced by Idemtsu Kosan Co., Ltd.: Linealene 20 10) was charged under

an inert flow, and further biscyclopentadienyl zirconiumdichloride
(conpl ex Wass, 1168 ng: 4 mmol ) dissolved in toluene and nethyl al noxane (40
mmol in terns of alum num, djssolved in toluene were added. The resultant

m xture wed Besidnahpmounteraglinfilm stirred for 20 hours, and then 20 m of
nmet hanol was added to term nate the oligonerization reaction. 31

Subseduent |y, tAeampbcdf A0 griwas weighed ahd ke residuaifanidintaitt BiOPGvior 489 t he
m xture was added 4 liters of a 5 nol/L aqueous sodi um hydroxi de sol ution

dth | ' inf)! ' i 4
and t ean}é&?ﬁ WA thedfu¥dd i fin Evgefsg’%%'nh Jcﬁ%l&?-?%g?%rgglﬂ&ggﬁ}%%&g% & {0

hours, en the separatbi operation was upper-organi c
2”31 do-  HETPERIBARRIBEY tish BT 2 INHHAPEMER! S4EOTIRE A 1S By S S41t CHRMRPBR of &
decene oligoner Into an autoclave having an internal volume of 5 liters, 3
i ters ofwaheepresented by a percentage and recorded as the residual oil rate.
Examples 1 to 6 and Comparative Examples 1 to 4
10 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]
15 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
20  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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decene ol i goner produced in (a) was charged under nitrogen gas flow, and
cobalt 10 trisacetylacetonate (catalyst weight: 3.0 g) dissolved in toluene
and triisobutylalum num (30 mmol) diluted with toluene were added. After the
addi tion, the atnosphere of the systemwas replaced with hydrogen tw ce and
the reaction mxture was_heated at the reaction tenperature of 80C under a
hydr ogen Subseaiently, te reactiorrmixtureway teksganiof the auteelavat ellp the ovistded,
acconpani ed by 15 heat generation. The reaction tenperature was | owered at

four hounasabddyd Uhditersnof aali Me1ADS aguedus eadin@nhydrok e Tsomtidnt Bed rtgact i on.
Thereafter, the reaction system was depressurized and the contents were

t aken ou ' | d L, om! LSstiklation
to separ g%seu-ﬂal%f @gﬁ%%ﬂ\(s 2{) f"@g%sgtena %t\éﬁgfno%%egﬁbseafogﬁ l|%rr"1{31:'r3’ %’?éj%%heté éne) at
a distillation tenperature of 240 éo 270C and at a pressure 20 of 530 Pa.
32 E C &cpargipg operafjon was pepjomed.  The upper pragngs layer gvps-takemoyt 2gdy N Q O
NNN- M xmOyNNOO., M~ WEO GGCOO NNa NO7NNOOO
n- N 5§ 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
10 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
15 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

20 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")
S 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
10  catalyst obtained in Production Example |
5) Di-t-butyl-p-cresol
6) Dioctyldiphenylamine “
7) N-(p-octylphenyl)-1-naphthylamine
8) Tricresylphosphate
15 9) Dioleyl hydrogen phosphite
10) Di(mono)methyl acid phosphate amine salt
11) Dioctyl disulfide
12) Sulfurized fats and oils
13) Zinc dithiophosphate
20  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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‘vmmmOOwW. WWm?mtlLO m Il vUuO'y'yi" LLL LNp_-.
C'dmmy O0Op6.. OOy [ o0O0Ov=un"vELwWEI19 at cc
<a<aa, @boL. ~<Qearn mv~ m~ moyC, L<~CEr%~= _ Ea O- muO m- mA aC/
6 =Cc OuUoEHC mO-y mmy. .OY,r mumy .NE~E'0O47 aA. A~
k Uou .~ aC-~t %0051]_ [Notes] 1) Poly-alpha-olefin which is a 1-decene
di mer by abovermaniianedquationdd). hasradan dinematdp viyconity At #0°Cdand rakighnane
"DURASYN- 162") 5 2) Poly-al pha-olefin which is a 1-decene triner by a

convent i gésidudehiodnt cPraochifiefilnbYrédidl il ¢ty (tHedambliAdBf RIBPoration is
"DURASYN- 164") 3) Pol y-al pha-olefin which is a 1-tetradecene diner,

synt hesi Zs%jalBSi ng a BF3 catal yst by a conventional nethod

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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" 4) Hydrogenated product of a 1-decene trimer synthesized using a netallocene
10 catal yst obtained in Production Exanple 1 5) D -t-butyl-p-cresol 6)

Di oct yl di phenyl am ne 7) N-(p-octyl phenyl)-1-napht hyl am ne 8)

Tricresyl phosphate 15 9) Dol eyl hydr ogen phosphite 10) Di (nono) net hyl acid
phosphate am ne salt 11) Dioctyl di flge 12) Sulfurized fats and oils

13) Zinc dithiophosphate 20 14) Al ucci nate 15) Benzotriazole 16)

Di net hyl pol ysi | oxane As understood from Table 1, a |ubricant conposition of
the present i dvbibricant ¢émpogitien chniprising abaskailaedmainingd S0% bhatasshe base
oi |l used satisfies the 35 above-nentioned equation (1), has a | ow kinematic

vi scosi t | r f oi |
ot ey (1 a8 0k rk Ollan ERIHLLRERM 208 s i eRr e Mo FRL B Bh
[0052] A lu cant conpositi.on of. t he .present |n has charact |st|cs
such as Eﬁﬁmgfj n%) Cg*‘a\%& ‘QFF’BHE)JW%“HPQ %ﬁ%@hpq)‘ar ﬁ*!“i?gé E%E a |l ow
V|sc05|ty and is wused for oil hydraulics, turbines, machine tools
beari Ags,folewing equation @):ocessi ng

Flash point (°C) 2 49xIny + 90 (I)

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

2. The lubricant composition according claim 1, wherein the a-olefin

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

CpH2p+1 CqH2q+1 c-:rH2r+1

CH2=(|:_6CH2'CI:H)n_CH2"CH2 1))

wherein p, q 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

15 the hydrogenated product of an a-olefin oligomer has a structure

represented by the following general formula (II1):

CHy— (|3H—€CH2-C|:H-\/m—CH2-C|:H2 am

CaMaar1  CpHaper  CeHacu

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

20 repeating unit; and a value of a+tmx(2+b)+c is 12 to 36.
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10 and the like and is especially preferable as a bearing oil. 36 CLAIMS 1.
A | ubricant conposition conprising a base oil containing 50% by nmass or

nore of at |east one of an a-olefin oligomer and a hydrogenated product of
an a-olefin oligoner and having a kinematic viscosity and a flash point
satisfying the_ 5 follow ng equation (1): Flash point (C z 49xlny + 90 (1)
wherein y-is aTRfIEREEant ¢AMRQALIER, acearsdIng CI&ﬂm4bO.”h2r.°1q'ﬁ%C Ibass iotlahas a
conposition according claim1, wherein the a-olefin 10 oligonmer has a

st ruct ur kinepatés eistesityoyf 8 he 17ahmdsiang0®@neral fornula (11): CH= i (CH2- i
HIn-CH2- i H2 (fin CpH2p+l1 CgH2q+1 CrH2r+1 wherein p, q and r are each

I ndependently an integer of O to I8, nis an integer of 0 to 8 when nis 2
or nore, g may be the sanme or different for every repeating unit; and a

val ue of p+nx(2+q)+r, is 12 to 3, and 15.fhe hydrogenated product of an

a-ol efinli go%@g fehricant; compesition r acrording: cldigy Lhav %F%%ﬁﬁg“@ﬂa‘ﬁ Ral
formula (111): CH3- ICH(-CH2- i H3-CH2- i H2 ~-D m CaH2a+1 CbH2b+1 CcH2c+1
wher ebn aligonendisc anreligemér haviageddetot 39 carbont atges obtainedo bySpsimgi 8 an
integer of O to 8 when mis 2 or nore, a may be the sane or different for

every 2QnétgNe@incNéhtayst andile AydAigéRarl proMuét2ePId G-bRfiblolifoRbr iS4n
oligomer obtained by hydrogenating an a-olefin oligomer having 24 to 30 carbon

atoms obtained by using a metallocenc catalyst.

10 S. The lubricant composition according claim 1 containing at least one kind
selected from an extreme pressure agent, an oiliness improver, an antioxidant, a
rust inhibitor, a metal deactivator, a detergent-dispersant, and an antifoaming

agent.

15 6. The Ilubricant composition according claim 1, wherein the lubricant
composition is used for oil hydraulics, a turbine, a machine tool, a bearing, 2 gear,

- or metal processing.

7. A bearing oil comprising the lubricant composition according to claim 1.
20

8. A bearing comprising the bearing oil according to claim 7,

°. The bearing according to claim 8, wherein the bearing is a fluid dynamic

bearing, an oil retaining bearing, or an oil retaining bearing provided with a
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3. The lubricant conposition according claim11, wherein the base oil has a
kinematic viscosity of 8 to 17 nmmR/s at 40C. 4. The lubricant conposition
according claiml1l, wherein the a-olefin 5 oligonmer is an oligonmer having 24
to 30 carbon atons obtained by using a netallocenc catalyst and the
hydrogenated product of an a-olefin oligonmer is an oligoner obtained by
hydr ogendynamucagroavel ef i n ol i gomer having 24 to 30 carbon atons obtai ned by
using a netallocenc catalyst. 10 S. The | ubricant conposition according
claim1l containing at | east one kind selected froman extrenme pressure
agent, an oiliness inprover, an antioxidant, a rust inhibitor, a netal
deactivatgr, a er -di s i 1 t,, : The

| ubric anﬁ 8'0 o] np%g?h% %f‘pﬁ%r@ g‘ésdg%g%ﬁgp r%a{l]%’@%e‘?’ﬁ hg?%g tﬂg tg) re ?%g tacc%]@rl'rtg%s ition
is used for oil hydraulics, a turbine, a nmachine tool, a bearing, a gear,

or netajt®ﬁb@§§%ing. 7. A bearing oil conprising the lubricant conposition
according to claiml1l. 20 S. A bearing conprising the bearing oil according
to clfgim7. 9. The bearing according to claim8, wherein the bearing is a
fluid dynam c bearing, an oil retaining bearing, or an oil retaining
bearing provided wwth a 38 dynam c groove. 10. A rotary apparatus
conprising a bearing unit having the bearing according to claim8. 5 39
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