; €3edVARRSTTF2U: WopWIVHSVI  DESCRI PTI ON  LUBRI OSI TI ON FOR
HI GH TEMPERA M‘Enl cal Field 2 2 AUG ZOOM@MW | nvention
relates to aﬁﬁm\\mﬁm nmposition for a high te re.

speC|f|caIIy, It ﬁtes to a lubricant conposition f¥f%% hlgh tenquayggmz
which is used in a chain, a roller chain, a chain conveyor, a bearing an
the |Iike. Background of the I nvention Since a |lubricant which is used in a
chain, a roller chain, a chain conveyor, a bearing and the like is exposed
to a high tenperature, an anount DESCRIPEBPNcant evaporated greatly
influences a life of an apparatus. Thus, a lubricant | oses an ordinary

Vi scosi ty urdgsRECADING toTIn @PMROST THON eFqrerHGH-eTEMRE FAAUREYSE thin film
so that an anount of a |ubricant evaporated has to be controlled under

severer cerfhicANSFiefg an ordinary lubricant for a high tenperature,
hi gh-nol ecul ar oil with a high viscosity has been used to control an anount

evapor at ed. A ﬁ‘ﬂegﬁl’éﬁe{h@%‘&'&ht‘%nsf@ib@éé t%VélHQIhﬁll%ritScéﬂr‘(?&éltiioﬂower
| oss is great, t 1s undesirable in view of a total performance of

I f
| ubrican Fur oi | e th high
tenperat%re 4 LQ% ?egﬁﬁﬁﬁﬁ'is #g?gépggfgl%gl?% SO |d|#|e%QdR§t only are
charactei gtlgs com égyklono§or gt gléomlt bg&ggegrﬁ:solldlfled sl udge
to prevenP FFOM/of ., ITnviting pooP ubrTcat ron- o ubrlcaglng
portion. 02 Accordin a | ubricant f r hi gh_tenperature
b whi o tﬁsaéﬁnuﬂtreﬁgﬁﬁr%wf P P R P resﬁpapéttﬁ’
controlled and of which the fluidity is maintained for a Long perlod of
time hasTb&&n in demand. Fromthis standpoint, the present invention has
been nade 0 -rOV|oe a lubricant conmposition for a high
t enper at aFE"e 1t he=ardtfiteV¥dporated in a thin filmat a high
tenperature is_contro Ied and of which the fluidity is nmaintained for a
| ong period of S f'f‘ﬁ%air HRT hrRREMb LR ERESPE Hags daFLP TRt ed

investigations, and have conse uentl¥ found, that the alntof t he present

i nventi ol CBATBCRRERRd DPSTENY 3 QpEEFerJck%rJo?rﬁ’ﬁp@s@?t &P BpPPUNd as

base 0|I. This finding has led to the L eti on of the present invention.
That is, CERBegREETEr e PPeYBht YfnvRn P lF@“ﬁsﬁ%ﬂHQﬁ&¥ed{%5e?\t%br|cant
conposi t

for a hi erature whi ch i s _obtai by m x a base oi
comhosi £ Hh1 BSHﬁFFs?%g‘ft{ea BN AP RIR A e e - o P ARG ECee s
conpoundoéggresented g the follow ng, general_faqrmla

LY AN8AF §r' Jh%’t)?’hé’fGatlbl%t@%‘?ﬁEﬁth’:ﬁn%ndand n

(wher ei n PBpY SRt
re resents an integer of 1 to
P becomes a t e P lm, so tl)tat an amount of a lubricant evaporated

has to be controlled under severer conditions. As an ordinary
lubricant for a high temperature, high-molecular oil with a high
viscosity has been used to control an amount evaporated.
Although an amount of such 0il evaporated is small, a power loss
is great, and it is undesirable in view of a total performance
of a lubricant. Further, when such oil is exposed to a thin
film and a high temperature, a residual amount is large, but
itissolidified. Notonlyarecharacteristicsasaliquidlost,
but also it becomes a solidified sludge to prevent flow of o0il,

inviting poor 1lubrication of a lubricating portion.



2 2 AUG 2002 and ( b ) 0 to 80 ~ by weight of another base oil with ( ¢ ) O
. 1 to 7.00 by weight, based on the total anmount of the | ubricant
conposition, of an antioxidant. (,~) The lubricant conposition for the high
tenperature as recited in the above ( 1) , wherein the base oil 227 AUG 200
conposition conprises ( a) 3 0 to 80 a by weight of the aromatic ester
conpound and (b) 20 to 700 by wei ght of another base oil. (~) The | ubricant
conposition for the high tenperature as recited in the above ( 1) or { 2)
, Wher ei Acthedangig}i e Psheicazonpinma dgh seoperaselhieetefl whiorh e&he
trinellitic acid al kyl ester and a pyronellitic acid al kyl ester. (4) The
| ubri cantme@ApOSvVaperated time iwhid epPBfiaktr @ &sghedchpeératudey if the
above ( 1) to ( 3 ) , wherein another base oil (b) is one type or two or
more typggnsebesbadafid R A ROk gL m@iag@gefs n@&n%%axéenfoe-glﬁﬂqﬁ _
ol i goner, pol ybutene and hydrogenated substances thereof. (~) The 1ubricant
conposi t] fQr ~the. hi e at ur ecited in any of the above 1

mp b?%ﬁﬁ of %fﬂégﬂa%.mg iy cég%rg?a?né. y (1)

to ( 4) erein € anti oxI dant i'S one containing sul fur and/or
phosphorus in nol.ecul e. R% The bricant .conposition for the high

t enper at ur e as?F%%FﬁéE?FPéF °%§£%#§QQES5SDF;EQE§% %ékﬁﬁgﬁqWWﬂ Sn the
anti oxi dant, i.s one sel ected from a_djthiophosphoric¢ ,acid_salt and .a
thiophosﬁﬂgrﬁi &eitf §§{¢P¥°Yﬁ.eTﬂelFbﬁfFﬁggtCEBHBE%FF?anPSratﬁE4H}gh
Lemper At g 82 ERELt 88 LR AR ANRAPLSbrkoha! 2nla S MGG the

2,6-di-tert-butyl-4-(4,6-bis(octylthio)-1,3,5-tri,aza n-2y] am no) phenol .

Best Mbd@ lFb‘?hC%‘?I?Rﬁ Wi hECPhYe %F%n?n%féf WO Bﬂecﬁ‘f"%hbydtﬁ t he
present invention_is described below. The base oil conposition constituting
the | ubrPeARE2&BRPOEPEiI Bn1PRF PRELPR gt teHpRrature in the present invention
conprises ( a ) 20 to 100 o by weight of the aromatic ester conpound

r epr esenke8ShQSHRe AbolBegeeeBtI®rnula ( | ) and (b) 0 to 80~ by weight
of another base oil. Wth respect to the aromatic_carboxylic acid
constituting tFRe®arBRAEPERL estRYCREMFOUMPER cATHHHMNSIMa) CanBiGhftber of
carboxylic acids bound to benzene is preferably 3 or 4. Anong others,
trimelliiR¥eaEigabhanpy el pYiOREaI Syd YpF e Ahiad the adat afitdati ¢

al cohol used in the aromatic carboxylic acid ester, a |inear or branched

al cohol REGFRPTELAEHE- AN FBINC RS SE D PEF e HY & SBEEE 1§ AT8lAimt Ts
thereof can include trin-hexyl trinpellitate, tri-2-ethylhexyl trinellitate,
tri-noct?Ft?Fiﬁ@WPPP&?eF%r?a%ESPBltriﬁ@ﬂﬁw#ﬁ%ﬂﬁnirmﬁ%li?@aFQ,the
tetra-n-hexyl pyronellitate, tetra-2-ethyl hexyl pyronellitate,
tetra-n-%@??@egy?ﬁn%ﬁlFP%t%Fe§%$Fa}@N%P?&9WnEthyIhexyl pyronel litate and
the like. Incidentally, the aromatic carboxylic acid esters may be used

ei ther singly BRaF i-SadfhRtUrsE 6F TR0 PEESFBelRYPREICRAS aSFkiot S ester may

be contained in_a ful| ester. 4 L . )
(1) A lubricant composition for a high temperature which

is obtained by mixing a base oil composition comprising (a) 20
to 100% by weight of an aromatic ester compound represented by

the following general formula (I)

@—(coow)n c e e (DD

(wherein R! represents an alkyl group having 6 to 16 carbon

atoms, and n represents an integer of 1 to 6)



2 2 AUG 2002 As another base oil (b) , any mneral oil type or synthetic
oil type that is used as base oil of ordinary equi pnent oil can be used. As
the mneral oil-type base oil, for exanple, refined oil which is foéﬁF&b§?
refining a lubricant fraction resulting from atnospheric distillati 002
vacuum di stillation of paraffin base crude oil, internedi ate base crude oi
or napht hene base crude oil by an ordinary nethod such as sol vent
deasphal ti ng, solvent extraction, hydrocracking, solvent dewaxing, catalytic
dewaxi n rogeanat,i nef ik ni:ng.+SHkf ur i i ek Vo U+ @at ment or
A PRRTELE0 1D M P Ao Enge Sagd BRIy [Tl T 8

the Iik t’her etic ol ype base o

subst an such asan, a-olefin aoligagner, an ethyl ene-azoligoner, .a_pqol ybutene,
a dibasﬁ@ﬁ%c ¥ 82&%Pﬁ'abﬁ8ﬁ§af¥yﬁi‘%'%?9%§|?%%P%?naéréhgegﬁgF}ﬁﬁf%

al kyl benzene, an, al kyl papht hal ene, - a polyether and the |ike can be used. O
t hese, é%?“ép%?gf’r?f"olqgvﬁéra}n ’@tdrﬂﬂ‘gne- a-ol i gormer, a pol ybut ene or

hydr ogenat ed subst ances thereof are preferable because the fluidity can be
nai nt ai ned for(Z) They Lpdriicdnss COMRas ik aendEpt aths high dompeFature b ) |
one type or a mxture of two or nore types may be used, and a m xture of

m ner al as lregid-esyinhehecalbpve ny) behesedn the broparil eespes itthienar omati ¢
carboxylic acid ester ( a ) and another base oil ( b ) are that conponent (
a ) is ZpmprilBEE hp ) wWed glot 8ahd yceapoetf the dromatic 8dcebyompiogimd, and
preferably conmponent (a) is 30 to 80~ by weight and conponent (b) is 20 5
2 2 AUG&aGD2( b ZD-~tdy7 Geeilghtwe Mien aforgputdretr kase illess than 20 % by

wei ght, the effect of the invention is not provided. Next, wth respect to
t he anti oxi dant3 Jasheo dpdirdet ntc rompredtibhhf baseh@ilighan eaperatiyee
anti oxi dant and a phenolic antioxidant can be used. In view of the effect,
an anti a4 deatitedntiai theqksiid yn )aod/ (@) plbspednushe n o e wse ars
preferable. Exanples of the am ne-type anti oxi dant i nclude

nmonoal kydadigghanyl(ay iesnsutdl est e fioontaytdipbebyt draedd alkyl ester
nmonononyl di phenyl am ne and the |ike; dial kyl di phenyl am nes such as

4, 4' - di iy laigpheme ldan tie; & e Wsdigehenyl ami ne,

4, 4" -di hexyl di phenyl am ne, 4, 4' di heptyl di phenyl am ne,

4, 4" - di octyl di(@hempeanube,icdnd' donpoylidiphenyt arfiena iayd tieh@elriak@ire

pol yal kyl di phenyl am nes such as tetrabutyl di phenyl am ne,

t etrahexad dieplieryl Amiarey offet haatiomeli(phety| @i nehetelinarorbtedt paery| am ne
and the |ike; and napht hyl am nes such as a-napht hyl am ne,

phenyl - ariaphb hyilsash8 &y galis ¥ tphedy hogenaphdédigbagtted from an a-olefin

pent yl phenyl - anapht hyl am ne, hexyl phenyl - a- napht hyl am ne,

hept yl pranyoraaphtany| athpeenecbybpbenyl - 81 pgphéhy| FB1Butene and

nonyl phenyl - anapht hyl am ne and the |ike. Exanples of the phenolic

ant i oxi dgrdrczpend el wibhsmopEedieresfch as
2,6-di-tert-butyl -4-net hyl phenol, 2,6di-tert-butyl ~4-ethyl phenol and the
l'i ce; and di phenolthesaabrdsadtdcompbbyteonbist 21t diidhetenbatritpiencl ),
2,2" 6 2 2 AUG 2002 net hyl enebi s(4-ethyl-6-tert-butyl phenol) and the

i ke. Bxanpéested itnhenywbifithe dhatre qant @b nidng whefaim andaar iplkdsiphar us in

t he nol ecul e can be an additive containing sul fur and/or phosphorus in a
mol ecul § @nd shavengoata tningxswiafir abid/ory phasghotusein kemadeealiear the

ot her purpose. First, the antioxidant containing sulfur in the nolecule is
descri bed. For(goxamp! enbsikhuti zedposhitisnl for i e Higietampeiratude

sul furized fatty acid, a sulfurized ester, a sulfurized olefin

di hydr ogar byt iPedYisdny 8¢ tife hBbadi(@azot & (G9NRMEYbirbhakikylibhijaaatbanoy!
conpound, a triazine conpound, a thioterpene conpound, a

di al kyl tihi oghpr aRiI1QRAR CAPRRURD Aithidphddpifocan Beiderbieneghq Hare,
sulfurized ol is oil obtained by reacting sulfur or a sulfur-containing
conmpoun i J : : il, vegetable oil, fish oil or the li)ce),
and theqshu o%dl}ro(yféohr?gx]el?i{ c%csl%n?tsetfgjr'ti cularly limted. Generally, it is

pref erably bet i ncl ude

b igh if, I h f
sul furized Ia#gsega%fEggfggaggpégégég6ﬁﬁ?§gﬁ #J?ﬁ}gﬁa aggipgggﬁsggulfurized

soybean oil, sulfurized rice bran oil and_the |ike. anmpl es qf the
Sol o 2SRt ESA A 47T RE| iRakare A7 B0 (o) e SkG P ThE AhhSOFRRaN S ampl o

of the sulfurized ester include sulfurized oleic acid nethyl ester,
sulfurized rice bran fatty acid octyl ester and the like. As the sulfurized
olefin, for exanple, a conpound represented by the foll ow ng general
formula (I1) 7 22 AUG2002 Rz -35p - RB... (Il) (wherein R2
represents an al kenyl group having 2 to 15 carbon atons, R represents an
al kyl group or an al kenyl group having 2 to 15 carbon atons, and a
represents an integer of 1 to 8). This conpound is obtained by reacting an

~ 1 oA - . . aa



Further, the di hydrocarbyl polysulfide is a conpound represented by the
follow ng general formula (I1l) R - Sb - R5 ... (Ill) (wherein R4 and RS
each represent an al kyl group or a cyclic al kyl group having 1 to é car bon
atons, an aryl group having 6 to 20 carbon atons, an al kylaryl gro E Hg
7 to 20 carbon atons or an arylal kyl group having 7 to 20 carbon atons, and
these may be the sane or different, and b represents an integer of 2 to 8).
When R and RS therein are al kyl groups, it is called an al kyl sulfide.
Speci fi c; exanpl 8s_ 3 RS | i Qﬂﬁﬁr naly frormyl oL )

i ncl ude %gngpﬁy§§g?%ﬁg,b§€9%t yqizﬁtﬁifi an %ggggByﬂ’Sﬂgggfagglhsgpropyl
group, an,n-butyl. group, an isobutyl group, a sec-butyl group, a tert-butyl
group, v%&?%h%oﬁ%%$9?fgroups, vari ous hexyl groups, various heptyl groups,
various octyl 8 2 AUG 2002 groups, various nonyl groups, various decyl
groups, YaFret ottty arbtig-Y Aot 0up, a cycl ooctyl group, a
phenyl group, a naphthyl group, a tolyl group, a xylyl group, a henzyl
group, a phenctl® BPEgp &ifd WY ik, OBF eff8LaR I8P LRECBE L9 he 18

di hydrocar byl polysul fide include dibenzyl polysulfide, various dinonyl

pol ysul fdeeerihedibebodi dodecyl pol ysul fides, various dibutyl polysulfides,
various dioctyl polysulfides, diphenyl polysulfide, dicyclohexyl

pol ysul fi de arithe hbabgkeilAsanm stiliiadi acet st dormpngdthéodubxasphg, 1, 3, 4

t hi adi azol e andl, 2, 4-t hi adi azol e conpounds represented by the foll ow ng
gener al ¢ompaes Bsid¢h \forNtNel high RampeSatu®e €nSthe PreSent inveht)ioRs - S~
-CNIlI Il N~GCGSd -R S (wherein R6 and R each represent a hydrogen atom
or a hydeacsr hoas gragupo havi 0l By tve ig@tosaf bbe satoma ic asitler camghodnéach
represent an integer of O to 8) are preferably used. Specific exanples of

t he t hi axkepzed entedpounds eanvd general formula (I) and (b) 0 to 80%

by weight of another base oil.

With respect to the aromatic carboxylic acid constituting
the aromatic ester compound as component (a), the number of
carboxylic acids bound to benzene is preferably 3 or 4. Among
others, trimellitic acid and pyromellitic acid are preferable.
As an aliphatic alcohol used in the aromatic carboxylic acid
ester, a linear or branched alcohol having 6 to 16 carbon atoms
is preferable. Specific examples thereof can include tri-
n-hexyl trimellitate, tri-2-ethylhexyl trimellitate, tri-n-
octyl trimellitate, tri-3,5,5-trimethylhexyl trimellitate,
tetra-n-hexyl pyromellitate, tetra-2-ethylhexyl
pyromellitate, tetra-n-octyl pyromellitate, tetra-3,5,5-
trimethylhexyl pyromellitate and the like. Incidentally, the
aromatic carboxylic acid esters may be used either singly or
in admixture of two or more types, and a partial ester may be

contained in a full ester.



2 2 AUG 2002 include 2,5-bis(n-hexyldithio)-1,3,4-thiadiazol e,

2, 5bi s(n-octyldithio)-1, 3, 4-thiadiazole, 2,5-bis(n

nonyl dithio)-1, 3, 4-thiadiazole, 2,5-bis(1,1,3,3 77

t-et r amet hyl but yl di t hi 0) - 1, 3, 4-  hi adi azol e, AUG 2002
3, 5-bi s(nhexyl dithio)-1,2,9-thi adi azol e,
3,5-bis(n-octyldithio)l, 2, 4-thiadiazol e, 3,5-bis(n-nonyldithio)-1, 2, 4-thiadi
azole, 3,5-bis(1,1,3,3-tetranmethyl butyldithio)-1,2,4-thiadiazole and the

like. As the alskyhbbhesdyaaneyl qgrrpew%mfeq*alee;ﬁm e@r egmem%
represented by the foll ow ng general formula (V)

91 (1""@%%' gh5€ OBl §§“§J’é§e98 %Sc?f‘to f%llﬁ’yéﬁigigngng il”% to 20

carbon ato a represents an |n eger pre &F ab y be
used. S eC|f| e es of 1 | t hi,oc rba Iud

b (i B o?%"ﬁhwr)eﬁéﬁh Surtrns PSR D fer CRRBELS bafgy P
nmonosul f i de, (dl th i ocar bano sul fi

o but yii Beae %ﬂ%ﬁigvf?%ﬁlnw%(%}ahﬂeﬁpgcfa?ao%w Fegrdfipade,
b|s(dloctylthlocarbannyl) disulfide and the like. 10 2 2 A~1 G 2002

Pref er alﬁré’“exaﬁﬁpéghSFthed%ﬂJalz]r‘?lfel%r’rﬁ&unﬂaf:%mud%mtlllatlon of
2,6-di-tert-butyl-4-(4,6-bis(octylthio)-1,3,5-triazin-2 ylam no)phenol and
the |ik@amafifiiner baggamdiuse opilhe %ﬂﬁ%ﬂf@dﬁéﬂ?@ cdemppusdudecl oble &freacti on
product of phosphorus pentasul fide and pinene. Exanples of the

di al ky| P@phihansHPaagt eredeuundyi ael L yaveEher 8de praspisodyeat

di stearyl t hi odi propionate and the |ike. Further, as the antioxi dant

cont ai nidegpspialiringnd sodweat | extragtional chtﬁqwmeirrtﬂmatsel&ZntDTC), a
nol ybdenum di al kyl di t hi ocar bamate (Mo-DTC), a | ead dial kyl di t hi ocar bamat e,
a tin didewapidia h¢etal pehadevaxdagigurhyindasrsteiocae finimgulstidfarécand t he
| i ke can al so be used. Next, the antioxidant containing phosphorus in the
mol ecul @disl dew@atingad., Plgiyc dreatagniteor fdleuddkehosphoric acid esters and
am ne salts thereof. The phosphoric acid esters include a phosphoric acid
ester, an aci #ugttbephorasc tHud dsestiketia phbspype cbasacpdlestveriend an acid
phosphorous acid ester represented by the follow ng general formulas (VI )
to (X) suRsParkeXskelWas an a-6LUkfiRd1Ggomer, an ethylene-o-oligomer,

R

a polybutene, a dibasic acid ester, a polyalkylene glycol, a
hindered ester, an alkylbenzene, an alkylnaphthalene, a
polyether and the like can be used. Of these, an oa-olefin
oligomer, an ethylene-a~oligomer, a polybutene or hydrogenated
substances thereof are preferable because the fluidity can be
maintained for a long period of time. Incidentally, as
component (b), one type or a mixture of two or more types may
be used, and a mixture of mineral oil and synthetic oil may be
used.

The proportions of the aromatic carboxylic acid ester (a)
and another base oil (b) are that component (a) is 20 to 100%
by weight and component (b) is 0 to 80% by weight, and preferably

component (a) is 30 to 80% by weight and component (b) is 20



m 22 AUG 2002 OH,2 o0~P o . . . (vl 1) R30/ RO PO (V111 ... (OH
RO\ 8,30 P . . . (IX) R401 R 20\ PO-I . . . (X R 30 In the genera
formulas (VI) to (X) , R12 to R14 each represent an al kyl group, 2 m% [ﬁl
group, an al kyl aryl group and an arylal kyl group having 4 to 30 ¢ / 0
atonms, and R12 to R14 may be the same or different. The phosphoric acid
ester includes a triaryl phosphate, a trial kyl phosphate, a trial kyl aryl
phosphate, a triarylal kyl phosphate, a trial kenyl phosphate and the I|ike.

Speci fi aeroamhesetfrecofwidicbuflgohehPeNYLs Rkesphale2 04 Hyckesyht phosphat e,
benzyl di phenyl phosphate et hyl di phenyl phosphate, tributyl phosphate,

gf2¥Lg;ﬁﬂten¢?n9ﬁggﬂigtégnéﬁ%gqylhengld|pﬁeﬁrgvgﬁégghgggz Phosphate,
o R (ST ML A L

di propyl phenyl'p edyl pho osph rlprgpplphenyl
phosphat e, but n Id| sphat e, but en henyl osphat e,
rTbut y sy s SaRE: oELg 4Vrh@5wnepﬁ3§5hap 10#415( B IrRie e€f
phosphat e, tr|d cyl phos hat trilaur phos trinyrist hosphat e,
tri pal At eBn B NS, yFh SREPERDe BRPEFby P ABE bR e2Bhg ¢
like. SpeC|f|c exanpl es_of the aC|d phos horlc acid ester include
2- et hyl FS8R2 RN prr"dblrﬁﬁ’a‘% anst/ioy)  RECE PIREEBhat-B, ButPPlacrdephdSphat e,
ol eyl aC|%ﬂPhospha tetracosyl aci d phosphate, isodecyl acid phosphate,
| auryl ate tridecyl acid phosphate, stearyl acid phosphate,
i sostearyl acid phosphate and the |ike. Specific exanples of the
phosphor ous adixgmedtesr | €l udibet r iaming-pmes phrrteioxidantt y| ipabsdghat e,
tri phenyl phosphate, tricresyl phosphate, tri(nonylphenyl) phosphate,
tri(2et mqn@dymlcbmi@mlta@ma%ec@ucrphoapm meneprkxLaPhany pamniee,
triisooctyl phosphate, diphenylisodecyl phosphate, tristearyl phosphate,
tri ol ey maaeaspaidiphanwlisninek eandspelee f Lékexadpréky bdiphenysamlp@dsphor ous
acid ester include dibutyl hydrogen phosphat e, d|Iaurylhydrogenphosphlte
di ol eyl IBpdlogen phogphat e, désteadibnyidgphephbaping e, 14 -
dipentyldiphenylamine, 4,4'-dihexyldiphenylamine, 4,4~
diheptyldiphenylamine, 4,4'-dioctyldiphenylamine, 4,4'-
dinonyldiphenylamine and the like; polyalkyldiphenylamines
such as tetrabutyldiphenylamine, tetrahexyldiphenylamine,

tetraoctyldiphenylamine, tetranonyldiphenylamine and the
like; and naphthylamines such as oa-naphthylamine, phenyl-a-
naphthylamine, butylphenyl-o-naphthylamine, pentylphenyl-o-~
naphthylamine, hexylphenyl-a-naphthylamine, heptylphenyl-a-
naphthylamine, octylphenyl-a-naphthylamine, nonylphenyl-a-
naphthylamine and the like.

Examples of the phenolic antioxidant can include
monophenols such as 2,6-~di-tert-butyl-4-methylphenol, 2,6-
di-tert-butyl-4-ethylphenol and the like; and diphenols such

as 4,4'-methylenebis(2,6-di-tert-butylphenol), 2,2'-



2 2 AUG 2002 di phenyl hydrogen phosphate and the |ike. Further, the am nes
formng amne salts with these include a nono-substituted am ne, a

di -substituted amne and a tri-substituted am ne represented by the general
formula (XI) RISn,NH3_", . . . (Xl ) (wherein R15 represents an al kyIAU§rl&idp
or an al kenyl group having 3 to 30 carbon atons , an aryl group or an
aryl al kyl group having 6 to 30 carbon atons or a hydroxyal kyl group havi ng
2 to 30 carbon atons , mrepresents 1, 2 or 3, and when R15 is plural
groups, péuliplefdbis(taythel tbetspmbtyldiiderlieontgnd IvheRl1S Ken t he gener al
formula (XI) , an al kyl group or an al kenyl group having 3 to 30 carbon

atoms may be |ppampledranchrd ahte¥gidgnt HebAta®KamB! @R 1%hurt Mhd/or
nono- substituted am ne can include butyl am ne, pentylam ne, hexyl an ne,

cycl ohex ] : 1.Ne, r 1N ; ] . l &
benzylan?%gggﬁgr%%gHY%EghQéfﬁﬁggﬁgé%?kﬁﬁg ffgﬁxéﬁgkﬁ?%ﬁggﬁyﬁgﬁggﬁ’include
di butyl apin di tylam ne i hexyl am ne i cvel.ohexyl am. ne, .di_octyl am ne,
ai 1 auty antrer BREPREPEManitne o dfeNesiia snd ' BYEARY SHo RALTIRAGA ne.

di benzyl am ne, decyl ~nmpnoet hanol am ne, h | ~mMqnopr opanol am ne,

benzy| BBt FANGTAT hb, TEY rr§ Faas! dhodn kG S h PR e,

t ol yl ~monopropanol ' ' Yand the |i ke. Exanpl es of e tri-substituted am ne
i ncl ude tri but§H5HF hé:?ﬁeiéntl‘?x?é%%c@n}'@é?]{’ﬁ ?)‘éf'l?%&ﬁi hRe MALgeRALA ani ne,
tricycl ohexyl am ne, trioctylarnine, trilaur%Ianine, tristearyl am ne,

triol eyl &% ,crtlrl%e@enzyPErﬁ’??é‘}PltﬁroF‘éJyf%ﬁ% Hdnofahineized mineral

di I auryl ~ppnopr opanol am ne, di hexyl ~nmonopr opanol am ne, .

ol eyl ~di @+harfoFakiNeE 128doE2 VT Rsridet AUl B ired @SBEry| 2 mddFaol ani ne,
st earyl ~di propanol ani ne, | auryl ~di et hanol am ne, octyl ~di propanol am ne,

but yl ~di @t ®bhe dahidrasarbnl-apéy aahblded e thiREAPZOd et PRPON G 7,

t ol yl ~di propanol am ne, xylyl ~di et hanol am ne, tri et hanol am ne,

tri propahbkahihtognEbameyl | k€ompeaRpl es df fHdagrhmicoxi GRARPOERME ai M ng

phosphorus and a hal ogen atom can include a_ chlorinated phosphoric acid
est er. thioterpene compound, a dialkylthiodipropionate compound and

the like can be mentioned.

Here, sulfurized oil is oil obtained by reacting sulfur
or a sulfur-containing compound with o0il (lard, whale oil,
vegetable o0il, fish oil or the like), and the sulfur content
is not particularly limited. Generally, it is preferably
between 5 and 30% by weight. Specific examples thereof include
sulfurized lard, sulfurized rapeseed 0il, sulfurized castoroil,
sulfurized soybean oil, sulfurized rice bran oil and the like.
Examples of the sulfurized fatty acid include sulfurized oleic
acid and the like. Examples of the sulfurized ester include
sulfurized oleic acid methyl ester, sulfurized rice bran fatty
acid octyl ester and the like.

As the sulfurized olefin, for example, a compound

represented by the following general formula (II)



Exanpl es of the antioxidant containing sulfur and phosphorus in the

nmol ecul e can include phosphorus sulfide oil, a phosphorus sulfide olefln

t hi ophosphoric acid ester (thiophosphite and thi ophosphate) and the )

O these, a thiophosphite (alkylaryl type) and a thiophosphate (al k{l a‘h@ﬂﬂﬂ?
type) are preferable. Exanples of the antioxidant containing sulfur,
phosphorus and a netal can include dithiophosphoric acid salts such as zinc
di t hi ophosphate (Zn-DTP), nol ybdenum dithi ophosphate (M-DTP), |ead

di t hi ophosphate, tin gyt hi gphogphate and the |ike(s gnng t he
above-descri bed antioxidants, 2,6-tert 15 2 Z A 002

(alloyiaryl” ¢y 5 i oBralieed af Jrny et AR Rl g o

(allcylaryl are refe able her baove-descrihb i oxi dants
can be used el'%%? ' inf &?r%a’ gtiaBn %P&Pe?ﬁbﬁ”é qS? anmount
of the above ant|OX|dant is in the rapge of 0.1 to 10~ b ht based on
the total anoUfOWR RHERDMAIS Litof2rRRBNERES i @(?ﬁhga q 5 & than

0.1~ by weight, the aimof the present invention is not fully exhibited.
When it exceedsPtuesemhohel g ,8khe i nprovement in the effect is sometinmes
not observed even with this amount, and the solubility in base oil is
sonet i nEBh#e rarpmnd WeOhﬁﬁénsﬁé%rr@@célhigxaﬁgoJeﬁm avgngn2 t¥e lange of 1
to 7~ by weight. The lubricant conposition for the high tenperature in the
present ¢avenriaiPrenercbhsadimemtiootet kaven widdi & sebivrthing agent
rust-proofing agent, a detergent-dispersant, a netal inactivator, a
def oanersaen @hesulf(teraﬁulefqm rdd anildss o1t hdeal ikeof thr tpTeeyémfiimventi on
is inmpaired. Exanples of the rust-proofing agent can include a netal
sul f onateropy beme ) nisokarti enestdiri s ttelme birkehe like is preferable.
Further, the dihydrocarbyl polysulfide is a compound
represented by the following general formula (III)
R* - 5, - R° cee (IIX)
(wherein R* and R® each represent an alkyl group or a cyclic
alkyl group having 1 to 20 carbon atoms, an aryl group
having 6 to 20 carbon atoms, an alkylaryl group having
7 to 20 carbon atoms or an arylalkyl group having 7 to
20 carbon atoms, and these may be the same or different,
and b represents an integer of 2 to 8).
When R' and R® therein are alkyl groups, it is called an alkyl
sulfide.
Specific examples of R* and R’ in the above general formula
(III) include a methyl group, an ethyl group, an n-propyl group,
an isopropyl group, an n-butyl group, an isobutyl group, a

sec-butyl group, a tert-butyl group, various pentyl groups,

various hexyl groups, various heptyl groups, various octyl



Exanpl es of the detergent-dispersant can include a netal sulfonate, a netal
salicylate, a netal finate, a succinic acid imde and the |ike. Exanples of
the metal inactivator can include benzotriazole, thiadiazole and the ji | te.
16 2 2 AUG 2002 Exanpl es of the defoamer include nethyl silicone did AUG 2002
fluorosilicone oil, a polyacrylate and the lilte. It is advisable that the

| ~i nematic viscosity at 40C of the lubricant conposition for the high
tenperature in the present invention is adjusted to 10 to 50 nm®/s in order

to achi evgrduiss aivAridud snomye YR ablaridud RRARANGRE P H0 Ve idlE M/ s .
Incidentally, the lubricant conposition for the high tenperature in the

Present. Iduent}on-bere of srabbicused then 4 boch eaperalyrgyexseats,50C in a

time of nore than 50~ of e use perio the present 'invention is

illustrat r Lfd Wi r t I Hoywev. t he

pr esent igﬁr\%e t'i %négéﬁ%}fé}’flaqgm e‘dgthtocg ]Z %%E%anigal@s&%é?%%EP’[gbaeﬁr{pﬁyés 1to 6
and Conpar.ative Ex | es .1 and 2] ho in Table 1 , base oil was m xed
with an &3S c?arﬁ%r%) eqcﬁ’r]e;?a]?oélpa ﬁr@zr‘ﬁiﬁm}k@omosi tion. Wth respect to the
viscosity of the c ition, the m xing was, conducted_by adjusti.ng a
viscosity of arf*& (ﬂr;pé% S FYuERS %ngﬁydﬂﬁé(dEPﬁéﬁ'E?ilc Rﬂqé)c%gétlf%t 40C
was all adjusted tQ 220 nmmR/s. Regarding the conposition, a thin film

resi due tEH YRR ERR e P ITHE LR | FAHPIPaieCn YRy PSS idGftai ner

was inclined, and the fluidity at_that tinme was _visually evaluated. The
resul ts ¥REINEWAIARIPEYL ePal Y fiides mvpedirysedifpstyl polysulfides,

various dioctyl polysulfides, diphenyl polysulfide,
dicyclohexyl polysulfide and the like.

As the thiadiazole compound, for example, 1,3,4-
thiadiazole and 1,2,4~thiadiazole compounds represented by the

following general formulas (IV)

L
R®* -—S. -C_,C-S. —R’
S
)
Ra—Sc~ﬁ—w
N €S —R'

(wherein R® and R’ each represent a hydrogen atom or a
hydrocarbon group having 1 to 20 carbon atoms, and c and
d each represent an integer of 0 to 8)

are preferably used.

Specific examples of the thiadiazole compounds can



17 2 2 AUG 2002 The anount of the residue was neasured at 200C for 24
Hours using a container and a constant-tenperature air bath indicated in a
| ubricant heat stability test of JIS K 2540. This was expressed in ﬂarpg qﬂi
percentage, and defined as a residue ratio. By the way, 10 liters/h é ;
was al ways caused to flow in during the neasurenent. Table 1 (1)

Ex. 1Ex. 2Ex. 3Ex. 4a-ol ef i n ol i goner' bal ancebal ancebal ancebal anc

apol ybut ene20202020M xi naronati c ester 1505050509aromati c ester

2" - - - - r atneBiusighenof 13 1b9d i phleeyy bad tleldN4d) 3 M ophiospirraele aci d2, 5-
salt-2--thiophos horic acid ester--2-triazine-type sul fur-containing
conpoundbs-(n2idetiyduth thatd)e-1(,%),82thi10d2620386. 6Fl uidity (i, SuBlis (n-
observati on)yesyesyesyes Table 1 (2 ) Ex. SEx. 6CEx. 1CEx. 2a-ol efin

ol i goner ﬁbﬁg'l@&@ﬁéﬁ)%9@%@'—%'?1&%@%'5@6‘1&}%! ybut ene20202020Mxi nanomat i c
ester 1----Qaromatic ester 2"5050--ratiobis

henol 111]1%gli 'qu,]j 1di-t Ri_qphospharic-acid_ sal t - 2- 2khiopk hori c
aci d esté%gg%%%ﬁg%@ne-t%ﬁ%éﬁpf gr’?égn{%glilr?i(aﬁggggﬁﬁound- 925-’?R§2|9§ﬁe ratio

1 ok O ALl SO g e &

Hydr ogenat gd ,subst ance aqf |.i goper . 1-decene (hi itic vj.scosity at 40C
30 to 63§|‘r§iﬁs)%‘f (i oceire’geé?)a%% {Frglﬁe%wgcfl%ﬁodhpj'rg,r%(ﬁ”@éltarzioﬁ'ne-’octyI
trinellitate *4 tri-n-qoctyl r Llitate .*5. s
4 4 et AP Q2 e S BRSOy BRERFT P8°) 78+ 2af 6P YPEIBREMI ami ne +7
al kyl ar ylalhgy%%lel-igléID. *8 triisononyl phenol thiophosphate

As the alkylthiocarbamoyl compound, for example, a

compound represented by the following general formula (V)

S ﬁ Rlu
/ . a =
R9/N_C—S°_C_N\R“ (V)

(wherein R® to R each represent an alkyl group having
1 to 20 carbon atoms, and e represents an integer of 1
to 8)
can preferably be used.

Specific examples of the alkylthiocarbamoyl compound

include bis {(dimethylthiocarbamoyl) monosulfide,
bis(dibutylthiocarbamoyl) monosulfide,
bis (dimethylthiocarbamoyl) disulfide, bis

(dibutylthiocarbamoyl) disulfide, bis(diamylthiocarbamoyl)

disulfide, bis(dioctylthiocarbamoyl) disulfide and the like.

10



*9 2,6-di-tert-butyl-4-(4,6-bis(octylthio)-1,3,5triazin-2-ylam no)phenol
Industrial A pt~licabilitv According to the present invention, a |ubricant
conposition for a high tenperature of which the anbunt evaporated i? aAUtG%(ﬁ
filmat a high tenperature is controlled and of which the fluidity g

mai ntai ned for a long period of tinme can be provided. 19 2 2 AUG 2002
CLAIMS 1. A lubricant conposition for a high tenperature which is obtained
by m xing a base oil conposition conprising (a) 20 to 80% by wei ght of an
aromati c ester refrowhd o ep=egarisebDytlidet £ 0d1oné ngogesendl ifhorodeéa (1) R
1)n (wherein Rl represents an al kyl group having 6 to 16 carbon atons, and
n represents @n tdiedfital-41 (40 ebhiand ol tR90) 0188% by rvei ghto of anot her
base oil with (c) 0.1 to 10% by weight, based on the total anount of the

| ubri cant, 1GaARRYIIHMND1 YnRr@Ntisgx dant, wherein said another base oil

i ncludes™an a-ol éfin oligomer, or hydrogenated products thereof, or an

et hyl ene- a- ol efd |_i.goner r _hydr.egepat cts ther . The

| ubri cant conpglé'llr}tt?’gﬁ’f %?a{nﬁeeﬁiggﬂ tt%%ngg%ggﬁ?éggé %Cﬁnﬁo%g“&??hcé giemgl,
wherein the hase oil ﬁo 0Si ior;\?cogprises a%\%BO 0,80% hy wei ght of the
ar omat i ¢ *&§CET ConPdEAE N bP OS5 gryg%%é,n ?‘b#tl%ef Eal h%?’n%’é@e oil. 3.
The | ubri_cant corrpggi tion for_th gi,gh,tengerature as cl ai ned ﬁl"rf gl aim1l or
2, wher eEFARE S5 o tité’eesfjéﬁlgéfﬁﬁ aRgIPEPPICNRhe SOFROMEE fHBRT RS
trimelli ti,ci acid alkyl ester and a pyronellitic acid al kyl ester. 20 2 2
AUG 200294 Lapry it odiarordemsdsit For trarYL hRBIAAGRT PRAPR? B® L7 akhR ai ned
in claiml1, wherein said another base oil (b) also includes a pol ybutene or
hydrogenét"g&'product thereof. 5. The lubricant conposition for the high
tenperature as clained in any of clains 1 to 4, wherein the antioxidant (c)
i s one cont ai nEFNg tHEFf (AS BRe e igrdsBRSrern §ai i N etinearg. 2 Mkt ubri cant
conposition for the high_ tenperature as clainmed in any of clains 1 to 5,
wherei n £he Za#moxFlaaM?Y%é}gRsoeﬁébé@%Et edZ2Pr8FCA / di thi OpPHEPRRR R aci d
salt and a thiophosphoric acid ester. 7. The lubricant conposition for the
hi gh t enférakyleitbiocarbemaite any of MArMECH, to 5, wRerein theead

ant i oxi dant ﬁ}c) is ) _ o _

2, 6- di -t eiplhyigithdecerbraeser vt i PAipl¥yddithipicarbappriai nsydheRol . 21
AfLLA9. AU, A A A A& Ah. As. . A9s2. Ang. AL2. A9. A;s. AL A& . A& At92. A A LA

) EUbQ/\ﬁdEngﬁEa}teqS\ﬁ{aAClm sulfonate and the like can also be used.

zuoj e [ V] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”
a] ca] ca] ca] ca] F8F&» a] e c FAFESKEFRUFcfentaining " phosphoras in “the

molecule is described. Typical examples include phosphoric
acid esters and amine salts thereof.

The phosphoric acid esters include a phosphoric acid
ester, an acid phosphoric acid ester, a phosphorous acid ester
and an acid phosphorous acid ester represented by the following

general formulas (VI) to (X).

R'?0
R°0JP=0 C e (VD)
R'"“0”

11



VCPh=t F} xsnhc”Y] c] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! :uqv"""#$] 986 D( 1 ( X( n(

***+f \-a-n---|wnhc”Y]c]ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]l ca]ch]Agg]m@
] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]calcaUcalcalca!-+.Q../4/[/]]]

00501 000011' 11123@33334455D5} xsni d_Z]c]]ca]c

aJ cal calca]ca]ca]ca]ca]ca]ca]ca]ca]calcalcalcalcalcalcalcalcalcalcalcalcalc
a]J ca] ca] ca] ca] ca] ca! D5} 555667 7778*8_888899! 9. 919491 9Oh9nm99{: : c;

;1 1xsnid_Z]c]]ca]ca]ca]calca]ca]ca]lcalcalcalcalc*alcalcajcajc ajc a]c

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca!;

; ( <8<GxR<<==?F@aoA" A&A, A

B[ BTCCDJ DD#EAE] Ej |

a] ca] cal] ca] ca] EE]EEE‘

wr X] V] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]c
cla] cal ca] ca] ca] ca] ca] ca] ca] ca] cal E:; E@O:FF#G)GSGnGG
VHHHEI J5Jt JJJJJ* KOK=Ky Kk s=vDLL, M xsni d_Z] V] ] ca] c&] ¢a] E\éﬂ ] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca]Ral t@)'ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal, M MM
VBN NNNO9 Og OOOP, PZPPPPPPPP8(Qr QQQQ, Rl RRRR#S| wr mhc”Y] V] ca] ca] ca] ca] ca] ca]ca] ¢
a]J ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal #SVSSSS8TsTTT" Ub JUUUULL Vb VVVWAINANANKXL XVXXzt oi d”Yhe” Y] V] cal] ca] cal] ca]
cal] ca] cal] ca] caB] caQ:aT d%]%a@ca] ca] ca] ca] ca] ca] ca] c"a] E@] ifT])ca] ca] ca] ca] ca
] ca]ca] ca] ca | - |

XXXKXXYY! YAYNYs YYYYZ3Z57@ZFd4Rzn/s ZuZxZy Zz Z| ZZZZZysnhc] XRoi d*YU] ca] cal] ca] ca
Ul ca] ca] c®a U] c”a] c”a] cagca] ca

Ul c”a] ca] c™a] calU] ca] cal] ca] caU] ca] cal] ca] cal] ca] caU] ca] ca] ca] ca] chaZZZZZZZN
[JIIXs\UK]alu] []]]A"b"s__ " " aaaaccdd~ytoj e’ [ Vc] ca] ca] ca] ca] ca] ca] ca] ca]c
a] ca] ca] ca] cal] cé& cab&]\caU] ca] ca] ca] ca] ca] c”a] ca] ca] ca]((ﬁ ca] ca] ca] cal] ca]
ca! EUbi K- ' F109%&R ) 1 QyEM@&' () - f oo

109 ()-1109%& ()RLO% () -, 10%&' () -f3: 10%& () - MoQWsdf D- "' F10%&! s

L' 1109 ()-L'"!'10%& ()- 109%& ()- s!10%& ()- Y!'109& ()-S109& ()-dLdE- ' F10%&!
"8 10%&' ()-L6

109%& ()-QO! 10%&: ?z%ﬁ 1109 ()-LS& 109&' ()-LI""!110%& ()- LNOPQ 6gL

_ @' F109®! 109%&' (N ! n¥NO0Y%5& (h‘ L'10%& ()- 9" 109%&' () - J>Q 10 10=MLO%& ()-L
Y Ya{}"?4@ 10 P—-0 = (X))

=" 10%&' ()-610%&' R &!@6‘ 10%9g& ()-'n9" 1109 ()-9' ! 109& ()-10%&' ()-= x

MV 1100 & ()-10% & ()-@AO0%n & ()-& 10% & ()-f!110% & ()-'10% & ()- 10
10VChdEnN 1 10% 10% & () -'10% & ()-!'10% & ()-10% & ()-10% & ()-!'10% & () - h=t
dEMV/ ! 10% . 10N & ()-& 10% & ()-*110% & ()-(10% & () -

F'10% & ()-10% & ()-tFdE:/ 10\

10\ Y=s10% & ()-&9!'10% & ()-710% & ()-410% & ()-2!'10% & ()-0!10% & ()-Mr S1/

| Q8 10%5>5& g%&t 10968 é%: \L 9S 10995958 () S! Q 9S 10965&' (1S 9
109%& () - S9S 109%6&1S - §ergral ghoggulas ) 'to ' o eac
1t!10t(V3 0& ()-!n,/ !?W o) & ( -'Ic')'@iQO% of () 105 105

105FI =s 5% fﬁb/S%L }’?-Qf’é‘é‘fﬁv}aﬁ’g?— F&kﬂ)‘%”&”( VS 3pkplapyp 9roup
10" oFY=510% 0& ()-! | . "
515005 STELA 2rYIAEE GE PP DRYERG0S @0 FEFRORatopy, and R to

R may be the same or different.

The phosphoric acid ester includes a triaryl phosphate,
a trialkyl phosphate, a trialkylaryl phosphate, a triarylalkyl
phosphate, a trialkenyl phosphate and the like. Specific
examples thereof include triphenyl phosphate, tricresyl
phosphate, benzyldiphenyl phosphate, ethyldiphenyl phosphate,

tributyl phosphate, ethyldibutyl phosphate, cresyldiphenyl

12



1Q 10\ 10\ 10\YY="10%& ()-!s @10%\ & ()-1!| @10%\ & ()-1! @10%\& ()-1@
109 & ()-1""/ ##$] 994 "<PE: 1Q ![9 1096"5"& ()-9 10% & ()-'d 9 10%">"& ()-S

9 10% & ()-SIi9 109 C'& ()-S&10% & ()-% D F(G(H(I (X(n(~_= ! Q 22 AUG 2002
118 110% ()-t' 109%& ()- 10" 10" 10"YF=s10% & ()-!V

& :110%"& ()--&:110% & ()--n()) ***+* }[<~ =1Q !10%& ()-!|

1 10% 5i 5& () -L1096& () - ! x& ! 10965& ()-t& | 10%& ()-t!n

& 1109 5[5& ()-t*, f,\-~- -"-a-n--~ @!Q, |10%&'() '10%&'() 4 105 105
105F="1 L109 5

1100/&'(%@ é}zé'% (@g;&ésliii 0/&'9{9 %%}) F I10 «&' -/4/ S e @'Q

0 18%@1{5%%% 0 l %O‘i&%%g&??@w#aﬁé%f ! @ié%‘i&k ) ko561 0010

1028 1054 FOHI00E {7 SSBIBUR: () - ATOOEELTER11123 GIFFARRANG Y LPheny)

L3I )5 gt o At 8 oy e 100 g )-sssaa
phosphate, butylphenyldiphenyl phosphate,
dibutylphenylphenyl phosphate, tributylphenyl phosphate,
trihexyl phosphate, tri(2-ethylhexyl) phosphate, tridecyl
phosphate, trilauryl phosphate, trimyristyl phosphate,
tripalmityl phosphate, tristearyl phosphate, trioleyl
prhosphate and the like.

Specific examples of the acid phosphoric acid ester
include 2-ethylhexyl acid phosphate, ethyl acid phosphate,
butyl acid phosphate, oleyl acid phosphate, tetracosyl acid
prhosphate, isodecyl acid phosphate, lauryl acid phosphate,
tridecyl acid phosphate, stearyl acid phosphate, isostearyl
acid phosphate and the like.

Specific examples of the phosphorous acid ester include
triethyl phosphite, tributyl phosphite, triphenyl phosphite,
tricresyl ©phosphite, tri(nonylphenyl) phosphite, tri(2-
ethylhexyl) phosphite, tridecyl phosphite, trilauryl phosphite,
triisooctyl phosphite, diphenylisodecyl phosphite, tristearyl
phosphite, trioleyl phosphite and the like.

Specific examples of the acid phosphorous acid ester
include dibutylhydrogen phosphite, dilaurylhydrogen phosphite,

dioleylhydrogen phosphite, distearylhydrogen phosphite,

13



1Q 10 10
10<109& ()-9s6' ! 109& ()-!9F. M 109%& ()-L@ 109%& ()-L*109%& () - 55D5} 5556dEVK@

| Q 10s! 109& ()-y10%& ()-s 109 ()-F 109 ()-,z10%' ()-" 10% ()~ 77 aue 2002
667[ 7778dEVK@! Q 10L$' | 109& ()-"10% ()-s

109& ()- ! 109& ()- !109%& ()-f109% ()- 8*8 88889dEVK@!Q 10 f210% & ()- 1.
109& ()- f, 1109 ()- s*!109& ()-1 (109 ()- y&LOY& ()-9999 9!9.94909° > !Q !a
Y 10%4H& ()- . Y 10%L.& ()- ' L10%4& ()- 10 10 10=109%& ()-

f2109%& (aiﬁé}%{r@%@éég’\eﬁ; >p}{&ﬁﬂ&'§é9'a?m (Dide SOL10%HH& () -~ S910% & () -

Further, the amines forming amine salts with these
include a mono-substituted amine, a di-substituted amine and
a tri-substituted amine represented by the general formula (XI)

R*NHj.p .. (XI)
(wherein R represents an alkyl group or an alkenyl group
having 3 to 30 carbon atoms, an aryl group or an arylalkyl
group having 6 to 30 carbon atoms or a hydroxyalkyl group
having 2 to 30 carbon atoms, m represents 1, 2 or 3, and
when R is plural groups, plural R*®'s may be the same
or different).
In R in the general formula (XI), an alkyl group or an alkenyl
group having 3 to 30 carbon atoms may be linear, branched or
cyclic.

Here, examples of the mono-substituted amine can include
butylamine, pentylamine, hexylamine, cyclochexylamine,
octylamine, laurylamine, stearylamine, oleylamine,
benzylamine and the like. Examples of the di-substituted amine
can include dibutylamine, dipentylamine, dihexylamine,
dicyclohexylamine, dioctylamine, dilaurylamine,
distearylamine, dioleylamine, dibenzylamine,
stearyl-monoethanolamine, decyl-monoethanclamine,

hexyl-monopropanoclamine, benzyl-monoethanolamine,
a-nu'-n(’,_

phenyl-monocethanolamine, tolyl-monopropanoT‘""and the like.

Examples of the tri-substituted amine include tributylamine,

14



y&I0%HE ()-  y&l0% & ()-"!'30 GLOYBH3H& ()-{::c;;;;;;;dYNC Q! 10H 10H
10HF<109%44&' () - 8! 10%4& () - 6! 10%44&' () - L09! 109448 () - SF. 10%4& () - :

| (<3<G<R<<dEYNC !'Q ! & 10%# ()-!l z10%#& ()-1 m 109%& ()-91 10% {) 498ym
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109448 () - & 10%& () - @3A Al A" A/ AXAbC ' Q ! &S&! 10908 () - &s10% & ()- 10H 10H
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191 10% &t ) pbABA &mihel0% & (Hrited%An& g, &&! 1082 Bcfd1 bhexylamine,
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10 & ) 109108 faklne) 10% & (L{ ILI00A Srhel 10 & ()5 040 R In i EEEE: F=

10| F-10% & (11 1O ()-4 21100 () 41 10% & 0/ 210N () FHONE ()->F7F e

OFFF#®X ()-L
dilauryl-monopropanclamine, dioctyl-monoethanolamine,
dihexyl-monopropanclamine, dibutyl-monopropanoclamine,
oleyl-diethanclamine, stearyl-dipropanolamine,
lauryl-diethanolamine, octyl-dipropanoclamine,
butyl-diethanolamine, benzyl-diethanolamine,
phenyl-diethanolamine, tolyl-dipropanolamine,

xylyl-diethanolamine, triethanolamine, tripropanolamine and
the like.

Examples of the antioxidant containing phosphorus and a
halogen atom can include a chlorinated phosphoric acid ester.

Examples of the antioxidant containing sulfur and
phosphorus in the molecule can include phosphorus sulfide o0il,
a phosphorus sulfide olefin, a thiophosphoric acid ester
(thiophosphite and thiophosphate) and the like. Of these, a
thiophosphite (alkylaryl type) and a thiophosphate (alkylaryl
type) are preferable.

Examples of the antioxidant <c¢ontaining sulfur,
phosphorus and a metal can include dithiophosphoric acid salts
such as zinc dithiophosphate (Zn-DTP) , molybdenum
dithiophosphate (Mo-DTP) , lead dithiophosphate, tin
dithiophosphate and the like.

Among the above-described antioxidants, 2,6-tert-
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T0&! TORE () - 16UREPET -y RS B TS GRRPER P E SOt r )ty FHOOFE P TP RARfSVS
SAEbCZ 109$109%4& () ~" 10%4& () - . . ..
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of the composition. When the mixing amount is less than 0.1%
by weight, the aim of the present invention is not fully
exhibited. When it exceeds 10% by weight, the improvement in
the effect is sometimes not observed even with this amount, and
the solubility in base o0il is sometimes decreased. The more
preferable mixing amount is in the range of 1 to 7% by weight.

The lubricant composition for the high temperature in the
present invention can contain various known additives such as
a rust-proofing agent, a detergent~dispersant, a metal
inactivator, a defoamer and the like as required unless the aim
of the present invention is impaired.

Examples of the rust-proofing agent can include a metal
sulfonate, a succinic acid ester and the like.

Examples of the detergent-dispersant can include a metal
sulfonate, a metal salicylate, a metal finate, a succinic acid
imide and the like.

Examples of the metal inactivator can include

benzotriazole, thiadiazole and the like.
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Examples of the defoamer include methyl silicone oil,

fluorosilicone o0il, a polyacrylate and the like.

It is advisable that the kinematic viscosity at 40°C of
the lubricant composition for the high temperature in the
present invention is adjusted to 10 to 50 mm®/s in order to
achieve the aim. It is more preferably in the range of 50 to
320 mm?/s.

Incidentally, the lubricant composition for the high
temperature in the present invention is preferably used when
the temperature exceeds 150°C in a time of more than 50% of the
use period.

Next, the present invention 1is illustrated more
specifically with reference to Examples. However, the present
invention is not limited to these Examples at all.
[Examples 1 to 6 and Comparative Examples 1 and 2]

As shown in Table 1, base 0il wasmixed with an antioxidant
to prepare a lubricant composition. With respect to the
viscosity of the composition, the mixing was conducted by
adjusting a viscosity of an a-olefin oligomer, whereby the
kinematic viscosity at 40°C was all adjusted to 220 mm’/s.
Regarding the composition, a thin film residue test was
conducted in the following manner. Further, a container was
inclined, and the fluidity at that time was visually evaluated.
The results are shown in Table 1.

hin film r
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[ K+} 8! VWWANWWNAKY: OC/ 1 109&' () - !'109%& ()- '109& ()- !'109%& ()- /K+}8!'T10% () -
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The amount of the residue was measured at 200°C for 24

hours using a container and a constant-temperature air bath
indicated in a lubricant heat stability test of JISK2540. This
was expressed in terms of percentage, and defined as a residue
ratio. By the way, 10 liters/hr of air was always caused to

flow in during the measurement.

Table 1 (1)
Ex. 1 Ex. 2 Ex. 3 Ex. 4
o.-olefin oligomer'1 balance | balance | balance | balanc
e
polybutene * 20 20 20 20
Mixin | aromatic ester 1° 50 50 50 50
g aromatic ester 2° - - - -
ratio  [pisphenol™ 1 1 1 1
wt.%  "diphenylamine © 1 1 1 1
dithiophosphoric acid salt’ - 2 - -
thiophosphoric acid ester® - - 2 -
trlazme-type sulfur-containing - - - 2
compound
Residue ratio (%) 62.5 70.2 67.3 76.6
Fluidity {visual observation) yes yes yes yes
Table 1 (2)
Ex. 5 Ex. 6 CEx.1 | CEx.2
a-olefin oligomer ' balance | balance | balance | balanc
e
polybutene* 20 20 20 20
Mixin | aromatic ester 1° - - - -
g aromatic ester 2 50 50 - -
ratio | pisphenol™ 1 1 1 1
wt.% [“diphenylamine® 1 1 1 1
dithiophosphoric acid salt "’ - 2 - 2
thiophosphoric acid ester - 2 - 2
tnazme-type sulfur-containing 2 - - -
compound
Residue ratio (%) 78.1 84.1 50.6 55.2
Fluidity (visual observation) yes yes no no

Ex. - Example, CEx. - Comparative Example

(Notes)
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P109%&R' () - /K+}8!IT10%&K () - XXXXXXXyX<OC/ tV '1099&' ()- t%0%& ()-3!109%& ()-
[K+}8!IT109& () - !'109%& () - XXXXXXXd40C/ KOB!'tV' 1'1098&' ()- tV ! 109%8& () -
tVI110%8& ()- tV I110%8& ()- tV !109%& () - XXXXYYYdEDCYKOB!tV‘!10%M§T(A-
£V 1109%& ()- tV 11098& ()- tV 1 109%@& ()- tV !109%& ()- tV !10%& ¢)LAUG 2002
YYYY'" YW (YsS30Ct V' 1 1098&' ()- tV I110%& ()- tV 1109%8& ()- tV 109%8& () -
[KOB't V' 110989& ()- (Y+Y.Y/ YS5YFYHYsS30CV !10%%&' ()- tV ! 1099&' () -
tV 110%& ()- /KOB'tV 1'109%& ()- tV ! 109%8& () -
HYJ YLYNYOYQYc YoIS3DEE 2o d di8&E (Subd A RADIBR A1) -0V iKdtid ] | 11-Q084Rr(e -
tV 110%8& ()- tV I1109%& ()- cYfYi YKYmYnYt YOBOCt V' ! 1098&' () -
[KOB!'t V' I 1099& (Winematic viscosity at 40°C 30 to 63 mm?/s)
*2 Number average molecular weight; 2,300
*3 tri-n-octyl trimellitate
*{ tri-n-octyl pyromellitate
*5 4,4'-methylenebis(2,6-di~tert-butylphencl)
*6 4,4'-dibutyldiphenylamine
*7 alkylaryl-type Zn-DTP
*8 triisononylphencl thiophosphate
*9 2,6-di~-tert-butyl-4-(4,6-bis{octylthio)-1,3,5-
triazin-2-ylamino)phenol
In rial 13 iljg
According to the present invention, a lubricant
composition for a high temperature of which the amount
evaporated in a thin film at a high temperature is controlled

and of which the fluidity is maintained for a long period of

time can be provided.
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tV 1 1098& () -

1. A lubricant composition for a high temperature
which 1is obtained by mixing a base o0il composition
comprising (a) 20 to 80% by weight of an aromatic ester

compound represented by the following general formula (I)

@—(COOR‘)n - - - (1)

(wherein R! represents an alkyl group having 6 to 16

carbon atoms, and n represents an integer of 1 to 6)
and (b) 20 to 80% by weight of another base oil with (c¢)
0.1 to 10% by weight, based on the total amount of the

lubricant composition, of an antioxidant, wherein saild

another base o0il includes an o«a-olefin oligomer, or

hydrogenated products thereof, or an ethylene-a-clefin

oligomer, or hydrogenated products thereof.

2. The lubricant composition for the high
temperature as claimed in claim 1, wherein the base oil
composition comprises (a) 30 to 80% by weight of the
aromatic ester compound and (b) 20 to 70% by weight of
another base oil.

3. The lubricant composition for the high
temperature as claimed in claim 1 or 2, wherein the
aromatic ester compound (a) is one selected from a
trimellitic acid alkyl ester and a pyromellitic acid alkyl

ester.
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the antioxidant (c) is one selected from a
dithiophosphoric acid salt and a thiophosphoric acid
ester.
7. The lubricant composition for the high
temperature as claimed in any of claims 1 to 5, wherein
the antioxidant (c) is 2,6-di~tert-butyl-4-

(4,6-bis(octylthio)-1,3,5-triazin-2-ylamino)phenol.
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