e3e- |, P~ i xxy<{F{D}6} TP~Q *2 7 JUN 20QZ DESCRI PTI ON NOVEL ADDI TI VE

COVPCSI TI ON TECHNI CAL FI ELD: The present invention relates to a novel 7 JUN 2002
additive conposition, and nore precisely, to a novel additive conposition
havi ng good | oad carrying capacity. BACKGROUND OF THE | NVENTI ON: Met al

wor king oils such as forging oil, pressing oil, drawng oil, rolling oil,

cutting oil, grinding oil and others conprise mneral oil, sy o]
and/ or hydrous oil (e. g., emulsion, solution, etc. >, to mh@@ m“ﬂﬂ“ﬁ%ﬁmw
various oiliness agents and extr @BSQRIESION agents as additi

pur pose of inproving their working performance. Above all, the addisgiésves
for forging oil are required to have | oad carrying capacity.

I n
i nt ernal - conbusti on engines, driving systens (automatic transZMWMﬂWMMMmmmn
buffers, power steering wheets. ASHETIVE. cORRHSIRAGNOL hers, us
| ubricating oil for pronoting their snooth operation. However, i n *Gdow@2*
recent hi gh-power and high-load situation for them their lubricity is
often unsatisfactory, thereby resulting in that the lubricative surface in

themis expageeaho gfggh.friction and worn whereby 1 2 ? JUN 2002 they may
seize up) To evade the problem therefore, various oiliness agents and

ize uy lem therefore, oi | i ness agents and
Chem Tho. addiifevel: BPa™Fogins Gt 1o have el Iead car?yTho ‘REbael 1y, For

Teel i ng LhRgbSILiLAIeN L Aals Lines Al Addidd ves hakR hersiaf i, Deen

devel ope ut "are not at’l tory. Recently, however, it has

been sahg t . .tV N Ve atjve _infl.uyences on the working
envi'ron ﬁ%‘ggﬁ&%g\%n%%g}lme%%gyurlaa erv] rgﬁ'r?edntc.a%celrt ore, it is desirable
that the additives with that possibility are not used as nuch

(

BACKGROUND OF THE INVENTION:

Metal working oils such as forging oil, pressing oil,
drawing oil, rolling oil, cutting oil, grinding oil and others
comprise mineral oil, synthetic oil and/or hydrous oil (e.g.,
emulsion, solution, etc.), to which are added various oiliness
agents and extreme-pressure agents as additives for the purpose
of improving their working performance. Above all, the
additives for forging oil are required to have load carrying

( capacity.

In internal~-combustion engines, driving systems
(automatic transmissions, buffers, power steering wheels,
etc.), gears and others, used is lubricating oil for promoting
theit smooth operation. However, in the recent high-power and
high-load situation for them, their lubricity is often
unsatisfactory, thereby resulting in that the lubricative

surface in them is exposed to much friction and worn whereby



as possible. In particular, it is specifically said that additives
containing chlorine or | ead have negative influences on human bodi sl a.mN 20“2
the natural environnment. In addition, it is said that zinc, nolybdenum
alkali metals and al kaline earth netals will have the possibility of

negative influences on the natural environnent and the working environnent.
The invention has been nmade in consideration of the matters noted above,

and its object is to provide a novel additive conposition having good | oad
carryi ng stapacidyy seizepapt.i cnbagvalie preéevVibriebhempvehe pelfivte yevaphpasi tion
havi ng high | oad carrying capacity and having little possibility of

negat i ve dinfilriteyceag@nt § h@neor &x e REVDF O85BRE AYerithe Afé Ukdldernvasonnent.
z 2 ~ ~uN 2aa2 DI SCLOSURE COF THE | NTI ON: We, the present inventors

have assighiusivesitedifd 2adridst anfesi] tfohaHer OUntet hakiicagbapati on of
an extrene-pressure inprover that contains sul fur and/or phosphorus and an

acryl ate zcg%@té@%yw@ ngaﬁ E§Pr9§£§g&ﬁy§é%ﬁt t gig} hBer9RieeheOf the

i nvention. the basis ndi ng, ave conpl eted the i'nvention.

Speci fi Caﬂe{c}ﬁaid:[dél?rﬁﬂij%giorﬁ%t kg;?e%f otfhgdhrﬂ‘éﬁ?g%oga{rgcﬁé‘gggoﬁgfefk?ééﬂ""i ng:

(1) A nove ve conpositi contal ni ng compoun aving, in the
R, Re iRl AR S e group, but At
ozt one of BRI Al 0Ueh 3 Alpa0d (01,20 SHLLeIRBLesoYT©
xt T ome- (ads iy ASSBTaY c OIS el FBF HOF FuporerprOSBRBF (&0 3 )
(by dos A @R ACAPdg B aGRABIRE * Taefetoren K oH0 AT5 B novel
does not AT A BTEBUVEONBORRC 5PN RARENESY AHR e oBHp08 Treh of any
one of (2525 t1:(>)<Dssible. In particular, it is specifically said that
additives containing chlorine or lead have negative influences
on human bodies and the natural environment. In addition, it
is said that zinc, molybdenun, alkali metals and alkaline earth
metals will have the possibility of negative influences on the
natural environment and the working environment.
The invention has been made in consideration of the matters
( noted above, and its object is to provide a novel additive
composition having good load carrying capacity, in particular,
to provide a novel additive composition having high 1load
carrying capacity and having little possibility of negative
.influences on the working environment and the natural

environment.



(4), wherein the conponent (c) does not contain a hal ogen conpound. (6) The
novel additive conposition of any one of (2) to (5) , wherein the2<70|;m¢héﬂﬁ2
(c) does not contain a |ead conpound. (7) The novel additive conposition of
any one of (1) to (6) , wherein the conponent (b) does not contain anetal
compound. c. (8) The novel additive conposition of any one of (2) to ( 7 )

, Wherein the conponent ( ¢ ) does not contain a netal conpound. BEST MODES
FOR CARRYI NG OQUT THE | NVENTI ON: Enbodi ments of the invention are described
bel ow. ThESCDOPURBRAOBf THReINUBNDDENt (a) that constitutes the invention
has, in the nolecule, a group of a general fornmula (1) --CC=CR3 0 R RZ,
(1) I'n fornmulge(!}he Rrednnich vdh @A HAR esilduduldr ggediakdoand;, a

met hyl group, but at |east one of R2 and R3 is a hydrogen atom The

conpound; §RyrdAY et Oﬁﬁvﬁr%&ﬁhéera%r%iﬁt 96n%fpérvéﬁkl:bhieofarb%%u%oups 4
2 7 JUN 200z Exanples of the compound having t e group of formula (I)

[ nol ude pabystbylens: shieeindinardAbga BelRldlans ghucal adkpebhacryl ate;

caprol act one-nodi fi ed hydroxypivalic acid neopenty glycol esteéer

cstor o PErNEaTy o £ D BB LATU GEry P ERabry e oty Phery 1) nr abone i a0tyl at o

2, 2bi s( 4¢ hepy!
2, b 2%4 %%ﬂﬁ%e%ﬁgfﬁoﬁ%%%%gg%@ne Igglgréj awg have completed

2,2b I | |
ol yool - aeng) ATRPHTEs: | SRR LRy a’f‘l‘?pré@%%? é%%‘%%?réédrfifﬁb%py
gl ycerin, eth hyl ol eth | ene glycol acrylate) ether;

trlﬂefhy+%YF %b%tr&?S%FégFrgﬁg §°§t§ch acrylﬁtf) ether trinethylo:propane
Gl yeol et haetdl atéﬁt@?v%é aa?%leﬁ% JE! el Bogpang (g0l yst i ene

nmet hacryl at e: o act one- d dj pent aeryt hri acr
Capr of aLTOREO WA AT B gonERer IR FRe Ther o o ?Py?iit% geﬁ&ﬁtya&e%ﬁrﬁw-ﬁo|
(i sostear g; 2- et hyl hexanoate, diacrylate): dipentaerythritol
(trlnona te, triacrylate), etc. O those, preferred are pentaerythritol
(i sostearate, 2-ethyl hexanoate, diacrylate), dipentaerythritol
(trinonanoate, triacrylate), etc., in viewof their ability to inprove
wor ki ng perfornmance. | n-t+he—ngentdonR>one or nore such conmpounds may be
used for the conponent (a)”elther Eingly or as conbined. 5

0 rR! R (I)

wherein Rl, RZ and R3 each represent a hydrogen atom or

a methyl group, but at least one of R2 and R3 is a hydrogen

atom,
( and (b) an extreme-pressure improver containing sulfur and/or
phosphorus.
(2) The novel additive composition which further

contains, as an additional component (c), an extreme-pressure
improver containing neither sulfur nor phosphorus.
(3} The novel additive composition of (1) or (2), wherein

the component (b) does not contain a halogen compound.



2 ? JUN 2002 O the conmponent (b) that constitutes the invention, the
sul-fur-containing extreme-pressure inprover is not specifically dgf7| ;mﬁc
provided that it contains at |east one sulfur atomin the nol ecul ZNE
di ssolve or uniformy disperse in the base oil of lubricating oil to
exhibit its extrenme-pressure inproving effect. It includes, for exanple,
sulfurized oils and fats, sulfurized mneral oils, sulfurized fatty acids,
sul furized esters, sulfurized ol efins, dihydrocarbyl polysulfides,

t hi adi azol e cqupouTige , naxtKy laiduiadarch agayb sc@TRAUBESany hbé e Perle aenpounds,
di al kyl t hi o di propi onate conpounds, etc. The sulfurized oils and fats are
obt ai ned by, naactd 10 tsll ddpstiert $8) fdies ARk ki ¢ QNPOA oWpin@l.l s and
fats (lard oil, whale oil, vegetable oil, fish oil, etc. ) , and their

sul fur cont enfshs npl =RRAL el debinBed: ciBr0BRCEAY oW &) RicRT err ed
are those having a ' sulfur content o rom5 to 30 ~" by weight. Their
speci 1 ¢ gxamphigtdiRClule Shloized (Lar doosuldgy | 2otk Lapegead ifigen

sul furiz castaor oil, sulfurized soybean oil, sulfurized rice bran oil,
etc. Exaggﬁgg Rg.the sul furized fatty acids include sulfurized ol eic acid,
etc.; those of 'the sul furized esters include sul furized met hyl ol eate,

sul furi zed octyl eslers, oy Haf AN Lakby agidsy cels, Jhe sul frized

ol ef i ns inclué for exanpl €, conpoun the f ng general’ formul a

oy bbb i AR A R R
o env g oub By g, LAR2 0,45 BSLPRR,RLRT, 800,05 SRS D,
S LA g LT e
are pronyl ene. o} SORUL eie,. O adhdtene, et e, The dEhydrosartyl gl yaul 11 des

(7), wherein the component (c) does not contain ametal compound.

BEST MODES FOR CARRYING OUT THE INVENTION:
Embodiments of the invention are described below.
The compound of the component (a) that constitutes the

invention has, in the molecule, a group of a general formula

(I):

(I)

In formula (I), R!, R2 and R3 each represent a hydrogen
atom or a methyl group, but at least one of R? and R3 is a hydrogen
atom. The compound may have one group of formula (I) or a

plurality of the groups.



R6_Sb. R7 (111) wherein R6 and R~ each represent an al kyl or cyclic alkyl
group having from1l to 20 carbon atons, an aryl group haw ng fronQG?t\MNZQﬂ(]z
carbon atons, an al kyl aryl group haV|ng from7 to 20 carbon atons, or
aryl al kyl group having from7 to 20 carbon atons, and they may be the sane
or different; and h represents an integer of fron12 to 8. The conpound of
formul a (III) where R6 and R~ are al kyl groups are referred to as al kyl

sul fides. Specific exanples of R6 and R~ in formula (111) include a nethyl
group, an et Hytampbep,ofnthe pooapyungr hapingnths aprayyy lo fgfoumu lan (@3 but yl
group, an isobutyl group, a sec-butyl group, a tert-butyl group, various
pentyl girtipsde Voo 1 paishpbayé Gl oups, dvacroust8eppylygthypsnevagliyoos octyl
groups, various nonyl 7 2 ~ JUN 2002 groups, various decyl groups,

vari ous SogeeyAc By DAPS; & dKd 10O -GIdUIPE 1 & CHEdee&l/Yli vanawp, agighenyl
group, a naphthyl group, a tolyl group, a xylyl group, a benzyl group, a

phenet hyle G5 O8iPy1 Ll vy Iore%ft%rrr teﬁé%E‘@b%é Ofcéﬁﬁoﬁéefi@ﬁécﬁbéﬂled

pol ysul fides, nentioned are di benzyl pol ysulf vari ous di nonyl
pol ysul f fggb d e l-ysul 3q§ﬁ u sul fides,
variousr{iocty %% §§%|?ggg %¥§ EQQE %iﬂysul%?%%g &éﬁ%§§%%£%§§£¥

oLy 4 e oA e s oTRelegss (o e ey,
N N Re- §¢; 'ﬁ-é§%§i%£§gf§goxyphenyl)propane dimethacrylate; 2,2-
bis(4-polyethyleneglycoxyphenyl)propane diacrylate; 2,2~
bis (4-polyethyleneglycoxyphenyl)propane dimethacrylate;
tris(propylene glycol acrylate) glycerin ether:
tris(polypropylene glycol acrylate) glycerin ether;
trimethylolpropane (ethylene glycol acrylate) ether;
trimethylolpropane (polyethylene glycol acrylate) ether;
trimethylolbropane (ethylene glycol methacrylate) ether;
trimethylolpropane (polyethylene glycol methacrylate) ether:;
dipentaerythritol acrylate; dipentaerythritol methacrylate;
caprolactone-modified dipentaerythritol acrylate;
( ' caprolactone-modified dipentaerythritol methacrylate;
pentaerythritol (isostearate, 2-ethylhexancate, diacrylate);
dipentaerythritol (trinonanoate, triacrylate), etc. Of those,
preferred are pentaerythritol (isostearate, 2-ethylhexanoate,
diacrylate), dipentaerythritol (trinonanoate, triacrylate),
etc., in view of their ability to improve working performance.
In the invention, one or more such compounds may be used

for the component (a) either singly or as combined.



R- S N ~CSd-R9 S (IV) wherein RB and RO each represent a hydrogen atom
or .a hydrocarbon group having from1l to 20 carbon atons: and ~ and?? diNh2002
represent an integer of fromO to 8. Specific exanples of the thiadiazole
conpounds include 2, 5-bis (n-hexyldithio) -1, 3, 4-thiadiazole, 2, 5-bis
(noctyl dithio)-1, 3, 4-thiadiazole, 2,5-bis(n-nonyldithio) r 8 2 ~ ~uN zaaz
1,3,4-thiadiazole, 2,5-bis(1,1,3,3-tetranethyl butyldithio)

1, 3, 4-thi adi azol e, 3, 5-bis(n-hexyldithio)-1,2,4-thiadiazol e,

3, 5- bi s(n-octyf diHdichpbnért {(B) aghaZdensBiGubéS(the invention, the
nonyl di thio)-1, 2, 4-thi adi azole, 3,5-bis(1,1,3,3

tetrametdly] Bt ybantiRind. 2, dxtPepdlazak8ure! C. .im¥bydiese pse ppgkerably
used in the invention. AS theal kylthiocarbanmoyl conpounds, for exanpl e, used

are t hos%pé’éiﬁi&&ﬂf%%ef?ﬁé‘&',‘ f%/c?@idéﬂ\ﬂ\‘kﬁﬂisc 'c?:'n'ﬂéVil'%Js2 at_3eBE3 LMl wherein

Rl to RI3 each represent an a group having from1 to 20 carbon atons;

and -, r&ﬁﬁ%?”éﬁ?ﬂ” ih”tt%geermé’ie%gée“ dnk0 An eI Fe EAMhTFoRh1le

al kyl t hi ocar banoyl conpounds T nc

o S et hyre e ch ARV EIRCRH o S B o T orgLRapsiageul T de.
i sul i dec bi.s(ci amyL bt ocarbammyl LWl 1 de. bls{ gl oct W Lhiggaphamoy!)
sulfurized oils and fats, sulfurized mineral oils, sulfurized
fatty acids, sulfurized esters, sulfurized olefins,

(, dihydrocarbyl polysulfides, thiadiazole compounds,
alkylthiocarbamoyl compounds, thioterpene compounds,
dialkylthio dipropionate compounds, etc. The sulfurized oils
and fats are obtained by reacting sulfur or a sulfur-containing
compound with oils and fats (lard oil, whale 0il, vegetable 0il,
fish oil, etc.), and their sulfur content is not specifically
defined. In general, however, preferred are those having a
sulfur content of from 5 to 30 % by weight. Their specific
examples include sulfurized lard, sulfurized rapeseed oil,

( sulfurized castor oil, sulfurized soybean 0il, sulfurized rice
bran oil, etc. Examples of the sulfurized fatty acids include
sulfurized oleic acid, etc.; those of the sulfurized esters
include sulfurized methyl oleate, sulfurized octyl esters of
rice bran fatty acids, etc.

The sulfurized olefins include, for example, compounds of
the following general formula (II), etc.

R4-S5-R5 (ID)



preferably used in the invention. The thioterpene conpounds include, for

exanpl e, reaction products of phosphorus pentasul fide and pi nene~ 2?1\]%2&32
2 7 JUN 2002 di al kyl thi o di propi onate conpounds include, for exanp

di l auryl thio di propionate, distearylthio dipropionate, etc. O those,
preferred are di hydrocarbyl polysul fides, as exhibiting good
extrenme-pressure inproving characteristics. Extrene-pressure inprovers
containing sul fur and nmetal could be used in the invention, which include,

for exanphé&re zih RG rlipddadrttid Bhogatdimy QéuFMT@ fr@i@'ﬂb@qfﬂlﬁarbon
di al kyl di t hi ocar bamates (M-DTC), | ead dial kyl di thi ocarbamates, tin

di al kyl di{dthof A DI RS et ialiMad kh1083t 83 ket thHHh?Uhéwﬁijeﬁroﬁt g.
However, these are unfavorable for environnental protection. In the

| nvent i og, dp‘?or 2 PP L Sheh iy ' B) rre‘ia%ts%'n'tsngneih"téggr%%sE%ﬁ i(n}oéover S

may be use e conponent ei'ther singly or conbi ned
conponeng (b) that constitutes the invention, the phosphorus-containing
extreme-pressure i nprover is not speC|f|caIIy deflned provi ded that it

contains at | gastc aheo RosPlol us.aliomd 1) he maligeule andeean dyesgl ve or

uniformy dlsperse |n € base 0| ircating 0| o ex
extrenme-pressyr ovi ef Its SP eci,fic_ex | es are b sphat e
analogue€ andEtEE|r anlhgg%%l? om?’he pho H%%e aﬂa%ngrSSQ%ﬁﬂ iﬁ? @
phosphates aci has t phos es and _.aci hosphat es, of ner al
For mul acsy m%%% ORI S5en R RS 20 e PRSP S oS HlfRna0 |
R150/ P VII 40 P ??¥ H& VIII 40 RngﬁE R16 é Xg R140 R150/ P- OH
In fof §r PEEERY L P5° aac&sro E8&t A hh P RYFC 4l kenyl |
aIkyIaryI or arylalkyl group having from4 to 30 carbon atons, and R14 to

R's y 9t he sane or different. The phosphates i ncl ude triaryl

phosphates, trial hosphates, . tri al kyl ar phosphates, triaryl al ky
phosphat es, ttR&l Cﬁﬁﬁ%pHaP%§YSBié%§- %m%FPmE BRAFi@f @k%%%¥ i
mentioned are trlfhen yl phosphate, tricresyl phosphate, benzyldlphenyl

phosphat 2 T®th§| 8f phknyl phosphate, tributyl
R6-Sp-R7 (III)

wherein R® and R7 each represent an alkyl or cyclic alkyl group
having from 1 to 20 carbon atoms, an aryl group having from 6
to 20 carbon atoms, an alkylaryl group having from 7 to 20 carbon
atoms, or an arylalkyl group having from 7 to 20 carbon atoms,
and theymay be the same or different; and b represents an integer
( of from 2 to 8.

The compound of formula (III) where R® and R7 are alkyl
groups are referred to as alkyl sulfides.

Specific examples of R® and R’ in 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 groups, various nonyl



11 . - 2 7 JUN 2002 phosphate, ethyldi butyl phosphate, cresyldi phzrnyUN 2002

phosphat e, dicresyl phenyl phosphate, ethyl phenyl di phenyl phosphate,

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

di propyl phenyl phenyl phosphate, triethyl phenyl phosphate, tripropyl phenyl

phosphat e, butyl phenyl di phenyl phosphate, dibutyl phenyl phenyl phosphate.

tri butyl phenyl phosphate, trihexyl phosphate, tri(2-ethyl hexyl) phosphate,

tridecyl phosphate, trilauryl phosphate, trinyristyl phosphate, tripalmtyl

phosphatgrotips st eamilouhoapbgle, gidid, eykza@h@&@haa@de@ﬁg. Sragd, caexanpl es

of the acid phosphates include 2 ethyl hexyl acid phosphate, ethyl acid

phOSphat@yc?&'ﬁ&kyﬁ%’r@u@ho§%@%‘lb%ct@lledﬁo@ﬁé‘r' 0 ;ﬁh@tr%upt%ﬁaga&wylamd
aci

phosphat e, i sodecyl aci d phosphat e, | aur osphate, tridecyl acid

phosphat gy @%eaa%l?@ &lﬁ)sawg«,x 53e% aswemldg989§p®gﬁenetﬁ 1Specific
exanples of the phoSphat es ‘i nclude trie phosphate, tributyl p osphate,
trlphen ? tricresyl phosphate, trl(nonylphenyl) phosphat e,
tri(2- et eky ?éphosphate tridecyl phosphate. trilauryl phosphate,

trii sooctyl phgﬁg{y tﬁg%cp% hl%%dgfyéh tec ylsbgzgégﬁggagghat e,

trioleyl phosp |c exanp es i ncl ude

2002 hydPEOERERBAphALE taﬁh‘?ée waﬁ?fa@%‘é&@%‘éﬁf’?‘ Iy iobfy 2 7O

hydr ogen h h etc.. O th sphat e an not ed above referred
ate of oy Q%?*ai%h%%ahataeﬂm ‘é&@a%?@ mﬁﬁhi?a V2l \F/lhgfl%fygrm B ne
salts with the hat e_anal ogues,.i n de ubs |tuted
o nes. RRLLELETFERoa sy Tiutang Aidlne: PPOVERIANEREs of SAPRERYLA
formul a e R1~ resen s an al kyl or alkenyl
grOﬁP hd%?#€5¥f%h?% gééyﬁﬁ%ﬁﬁﬁygtBﬂéysﬂhfégﬁF’o? Srylalkyl group havi ng
from6 to 30 n_.af one dr oxyal rou havi n 2 to 30
carbon at ons; ﬁ %&ﬁ%%%%%%zﬁ{e oyn c£‘ G% -LEFefgf%ﬁ£}“ﬁ§9 be the
same or dlfferent The al k or al ken group, having. from3 to 30 carbon
atons foAIRLid %—&mcg.a(gg hesragnpe ]\r/‘l%e%lr l}3’0 FAhRRRYC S Oc‘icsﬁe.er anpl es
of the npno-substituted am nes include . butylanlne, pentyl am ne,
hexyl ami FREMEYRE ohEXYf ani ne, octyl ani ne, | auryl anmine, stearyl ani ne,
ol eyl am ne, benzylam ne, etc.; and those of the di-substituted am nes
i ncl ude di butyl am ne, dipentyl am ne, di hexylam ne, dicyclohexyl am ne, r
di octyl am ne, dilauryl am ne, di gteary' | am ne, diol eyl am ne, di benzyl am ne,
- stearylnonoethanolanlne decyllf- nDnWethaInoIanlne hexyl monopr opanol armi ne, -
benzyl - nmonoet hanol ami neR® phépyt Chaﬁgfa ne, tolyl-monopropanol am ne,
etc. Exanples of 13 2 ? JUN 200 the tri-substituted am nes include
tributylamne, tripentylamne, trihexylam ne, tricycl ohexyl am ne,
trioctylamne, trilaurylamne, tristearylamne, trioleylamne,
tribenzyl am ne, diol eyl gfmngethanal agi ne, dil auryl - nonopropanol ani ne,
di octyl - nonoet hanol am ne, d|ﬁexml-nqpopropanolanine,
di but yl - nonopr opanol am ne, ol eyN-di thasg+an?ne, stearyl-dipropanolanine,
| ayr yl di et hanol ami ne, octyl-diprap%%olanine, butyl-diethangg 7

I nlne

benzyl - di et hanol ani ne, phenyl -di ethanol ami ne, tol yl di propa
xyl yl - di et hanol am ne, tri ethanol am ne, trlpropanolanlne etc. As exanples

ghogghgs‘yﬁqgg??ge&tgado S gr%gh %}{Jésl%m?g a@%s%r}} ze ()I ef i nga‘i‘gtc% %ﬁgt ural ly,

these ar Ergﬁs%a%%s %hgmaogg(}rbentrég atomshealllcri“_éeatui% each represent

an integer of from 0 to 8.
Specific examples of the thiadiazole compounds include
2,5-bis(n-hexyldithio)-1,3,4-thiadiazole, 2,5-bis (n-

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



As eXanpl esof compounds cont ai ni ng phosphorusand hal ogen at ons, nentioned
are chlori nated phosphates and as those containing sul fur, phosphggﬂs afi
nmetal, nentioned are zinc dialkyldithiophosphates (Zn-DTP), nolyb ulld 002
di-al kyl di t hi ophosphat es (M-DTP), | ead dial kyl di t hi ophosphates, tin

di al kyl di t hi ophosphates, etc. These could be used as the conponent (b) in
the invention, but are unfavorable for environnental protection. In the
conposition of the invention, the conponents (a) and (b) may be in any
ratio. PreBedalhyadieweuer,, 2t 1BebdeMRone®, 34 et rahef hINUAQAAI(F)id)s- in an
anmount of from1 to 99 ~ by weight and the conponent (b) is in an anount of

from1 to,894=thy aweiagblle,bas®b Do (dheck pldl tRiof he, Zoopemeadsatdlepnd (D).
Mor e preferably, t he conponent (a) is in an anount of from 10 to 90 ~ by

wei ght aBdSLBQSQQ“B@%9QHL&%hoUSl'Q an NG Rf1d,r om 10 t g, H0-ph Py -wei ght .
I f the anbunt of the cConponent (a) or (b) in the conposrtlon is smaller

than 1 3By \telletttlocytll ar gekniihan 9% 1% ,by wei ght, the sconpasi ti of) zoul d not
satlsfactorl y exhib its extreme- pressure |nprOV|ng effect. CMnng to the

syner g Stt'e% f“fe%éffl%tyi?g%g‘g??flgtﬁs.4?%‘1% dve t NG EXI T GHR- RIRSSAII €

|nprOV|ng ef Fect r than t hat " of single conponent

(a) or ?} é@@bggbﬁglu%% qgeQ%e(qkﬁg%tégghconp05|t|on enhances t he

effect o conposli he conpodnent IS an extrene-pressure

Thr over  cont N 19 BLL AL oBULLULA0SCANRSRNL U AKb el Uelgsacapounds

cont ai ni ng neither nor orus AS €Xa e conponent (c),
nmenti one rqQn n tri benzyl borate, etc. ; fatty oils
such as g % gglgs gg%%ﬁ §§F§5%%u33P ‘stearate, oleic acid nonoglyceri de,
etc.), etc.; fatty acrds such as oleic acid, stearic acid, etc.; alcohols
suchy"as ol eyl al cohol, lauryl ~- alcohqgl, etc.; am ne conpounds such as
cetgtanine, etc. O thoggoconp nds, pﬁeferrqdzare ester oils, fatty acids,
al cohol s, etc. As hal ogén Eﬁﬁm& Qﬂ%&Lﬂtﬂg_ dnpounds, nentioned are hal ogen
conpounds such as chloripared paraftins, 15>gR2 7 JUN 2002 chlori nated
fatty oils, diphenyl chlorides, chlorinated carboxylic aci dVderi vati ves,
silicone iodides, benzyl iodides, polybutene iodides, silicone fluorides,

B e T
R e RN A Rl

earth netal conpounds such as cal ci um carbonate, etc. These conmpounds coul d
be used as the conponent (c) in the invention, but are unfavorable for

SOt Al R e STHTLeg! U BATRNEIL O} (DB I
' Nore prererdsy) i PLSAIREE ey g - FPRAR LR i n Che
Cat Tt ac P Py ButS Bcﬁa?r BP0 However | 11 1 arger L AR i Y woi ght.
e (cOmee ek b LS ELE L he ef fect of Lhe Coparens, (2) anc
st i nhPBS B At Ao CaBR s ant . vi Scosi Ly | ndex | mHSEKE LRt or et

dlspersant netal 16
bis(diamylthiocarbamoyl) disulfide,

bis(dioctylthiocarbamoyl) disulfide, etc., and these are
preferably used in the invention.
The thioterpene compounds include, for example, reaction

products of phosphorus pentasulfide and pinene; and the



2 7 ~uN 2a02 inactivator, oily agent, enulsifier, etc., within the range
not- interfering with the object of the invention. Singly or as cq?gig@ﬂ
with base oil (mineral oil, synthetic oil), the additive conposition ?M@
invention is used as variousoiliness agents. |If desired, surfactant,

m crobi ci de, preservative and others may be added to the additive
conposition of the invention, and enulsified in water before use. The
mneral oil and synthetic oil are not specifically defined, and may be any
ordi nar ydanékygeheéval dyprseionsté hedmsauradd fiacluderi cédt ngxandpland net al
wor king oil. However, preferred are those having a kinematic viscosity at
40C of fHeMadry0thioc0d@piBRisaete)DUe speeirgnatiy dighopithate 0&E R/ sec.
If their viscosity oversteps the preferred range, their properties may be
poor, angdf i Bhadd]tipheféheydmByrde didddfsddrs @l hauwllwsulfiidpur foi nt of
the base oil, which is the index for the lowtenperature fluidity thereof,
i's not spegiibheahly googdekichete- %Esb%r@rQHﬁfgﬁﬁhiyﬁhdydﬁ%%&ﬂéﬁﬁbs:lOC SO

that it could be usable even at ['ow tenperatures. "Vari ous types of such

m neral oil aﬁs!ta%)émtehskieg%%ir'e RS rKRRWME, R ATBY e SHiA ALY S elrcied

depending on their use . e mneral oil i1ncludes,” for exanple, distillate

oils as ng?ﬁ@éjuggg%{'g@hgofr{%n@f S fﬁéi%@%é%r"éx%%“ﬁr&fi?

crude oi I'nternedi ate base crude oiI's or nap ne base crude ol

those asqo0talnad hhpaugh feduged pressurgydhptj]lation of el

resi dues such normal pressure distilTatron,” as well

as purif?gg&gkgaégﬁiggégbgﬁgg%grough purifi 51 ??Ff t hose disﬂféﬁﬁe oils

such as uri hydr ogenat i on-pur ed oils, dewaxed oils,

| - e . o q ; "
ol y- o ofert g S5t Rt efREpaRdBeRr L IR S Dt Al b G aRe SO
oxyal kyl ene col s, gﬁters of

e BRbEaRaths o ALy chRpe el ene s, Eelss Bl
These bage 0LL3.£30 B8 U38d:ELhRgh 31N rh Y3 ol ned.

In the invention, one or more such sulfur-containing
extreme-pressure improvers may be used for the component (b)
either singly or as combined.

Of the component (b) that constitutes the invention, the
phosphorus-containing extreme-pressure improver is not
specifically defined, provided that it contains at least one
phosphorus atom in the molecule and can dissolve or uniformly
disperse in the base o0il of lubricating oil to exhibit its
extreme-pressure improving effect. Its specific examples are
phosphate analogues and their amine salts.

The phosphate analogues include phosphates, acid

phosphates, phosphites and acid phosphites of general formulae

(VI) to (X):



As the case may be, mineral oils and synthetic oils can be conbined for use
in.the invention. The preferred anount of the additive conpositio pfjuNe002
invention to be added to base oil falls between 0.1 and 300 parts by wei ght
relative to 100 parts by weight of base oil. If its anbunt is too small,

t he conposition could not exhibit its~effect~ but even if too large, its
effect could no nore be augnented. More preferably, the ( ampbunt falls
between 0.5 and 100 parig\soby wei ght. EXAMPLES: The invention is described
in nore detail with refereihn¢ce to the foll ow ng Exanpl es, which, however,
are not whatsoever integ l==@strict the scope of the invention.
Exanples 1 to 12, and Conpayative Exanples 1 to 4: 18 2 ? JUN 2002 The
addi ti ve shown in Tabl egiPcghvas added to mi neral oj¢zy n the anount (parts by
wei ght) indicated in Table 1 to prepare lubricating oil conpositions of
Exanpl es and Conparati ve Exanpl es. The conpositions were eval uated for the
| oad carrying capacity, according to the Japanese Petrol eum | ndustry

St andard (JPI-5S-40-93). Precc'b§el y, they were tested, using a Shell
four-ball friction testgrs forjwhich the nunber of revol utions was 1800 rpm
the tenperature was 25 aﬁ)d\tlhﬁ@est period was ZO second, and the Wl ding
Load neasured indicates Isla)e/l oad carryi ng capaci W}.\lf)% each sanpl e tested.
The test data obtained are shown in Table 1. 19 O NZ N Table 1-1

R140—E|>=o
C (OH), (VIII)
rMo
15
R¥0—pP
e/ |
R0 (IX)
14
r*o
. ——p—OH
R1 0] (X)

In formulae (VI) to (X), R4 to R16 each represent an alkyl,
alkenyl, alkylaryl or arylalkyl group having from 4 to 30 carbon
atoms, and R4 to R® may be the same or different.

The phosphates include triaryl phosphates, trialkyl
phosphates, trialkylaryl phosphates, triarylalkyl phosphates,
trialkenyl phosphates, etc. As their specific examples,
mentioned are triphenyl phosphate, tricresyl phosphate,

benzyldiphenyl phosphate, ethyldiphenyl phosphate, tributyl

11



Exampl €123456789101112M ner al
G 1(*1)100100100100100100- 100100100100100Pol ysul fi de(*2) 55- - 551002 1P 1§39 12802

Phosphate ( * 3 )--5555------ Acrylate 1(*4) 10-10- 10 4964210101010Acryl at e
2(*5)-10-10-10------ Fatty Acid Ester

(*6)--------- 5--2Zn-DTP- - -5 _Perbasic Cal ci um

Sul fonate----------- 5Wel di ng Load

(kgf) 620620620620800<800<800<800<620800<800<800< a 20 ~ '~ JUN 2002 Tabl e

1- 2 Conpahatsiphe texagphglaibhtgér phosphate, cresyldiphenyl phosphate,
O 1(*1)100100100100P0l ysul fi de(*2)5---Phosphate(*3)-5--Acrylate 1
(*4) - - 10cAerelsgiehanlyl* phosphat@)el dithy ot M0 5 HdAhAtgt es) *1:

Par af fi n-based m neral oil (kinematic viscosity at 40C, 28 mm2/sec) *2:

Di -tert-dodeaylppehysphicnda *3: @rRphadid] phosm%/l*;ﬂ;e@qra@ﬂféﬂﬂrl t ol

(i sostearate, 2-ethyJ:hexanoate, dlacrylate) pentaerythrito

(trinonapeai@hallel, acaybab ] abyper wety] el iealR
a- oIeflnﬁIN S%RIAL Aﬁ%LI%%B?LF?gmgLub??cé§§%§¢0|I conpééltloﬁgggﬁﬁbr|5|ng

the addi bhyaphatRosi tiofrebyLBRehpYCBhOLAYE, hidifty 0akA IR gAPaC 1Y,

and are effectlve y used as” netal “working oils and hydraulic 2 7 JUN
2002 oi | $no3WeRtas | enghRYy19H Em%%' i aaefangt%'btr e’?ﬁ/lo”
cutting %I IO, 5gr| ndi nglO| g’ gtgnﬁ 2;17 Uﬁs 002 C.° T ﬂqu . Ta

11 e S bk €18 AL ebinand f**@fphﬁt]% -
1-T1AE QQliq2eyinosprdts; t71abry1 rnlfstd & kL1 9L DR dhbsphate,
(’. tripalmityl phosphate, tristearyl phosphate, trioleyl
phosphate, etc.

Specific examples of the acid phosphates 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, étearyl acid phosphate, isostearyl acid phosphate,
etc.

Specific examples of the phosphites 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, ®2tec.

Specific examples of the acid phosphites include dibutyl

hydrogenphosphite, dilauryl hydrogenphosphite, dioleyl

12



1-GCCGCGCRBCGRLR2I1 1) " wr_~rc~in R, R- and F,~" c~acln

rc~lor<~siant ~ hy<lr~,cJF..~n afi~~~In or a rnt~triy~ grour~, 111t2 @t JuUN 2002
1~~a5t rmc~ c.>f R anc~ R i~~ a hydrogen atom and (b) at |east one
menber of an extrene-prec;,ure ilnZ~xover r_on~r~ining sulfur selected from
the group consisting of sulfurized olefins of the foll owi ng general fornula
('), RA-Sa-R5 (Il1) wherein Rg represents an al kenyl group having from2 to
15 carbon atons; R5 represents an al kyl or al kenyl group having from2 to

15 car bormhairygsnpitakh ey eskid tseaty 1 ntregtrogdnpiicspiite, 8,ddbigmlybcar byl
pol ysul fides of the follow ng general formula (111): , R6-Sb-R~ (I111) '

wher ei n Ry dipreassghiepr esent an al kyl or cyclic al kyl 4 group having
from1l to 20 carbon atons, an aryl group having from6 to 20 carbon atons,

an al kyl aryl gyoupghdayhdsgphsea an@oggegah@?@data@@ﬁe,Orpr.aéfé.’fr\écw &yé group
havi ng 23 2 7 ~IUN 2002 from7 to 20 carbon atons, and they may be the

same or Qjifd.ar eiq aiuh bHLE eSSt My N LGRS oil\ﬁm’é‘%@. to 8, thiadiazole
conmpounds of the followng general fornulae ( | N Re-Sc C~\ ~C-Sd-R9 S

¢ Rs ~~ ~~ SpfIhd¥that £oMh MGLR1R8 *0eh RALBEBsPRREESEM 1 Sgtiyélr ogen

atom or a
include, for example, mono-substituted amines, di-substituted

amines and tri-substituted amines of a general formula (XI):
R17nNH3-p (XI)
wherein R!7 represents an alkyl or alkenyl group having from
3 to 30 carbon atoms, an aryl or arylalkyl group having from
6 to 30 carbon atoms, or a hydroxyalkyl group having from 2 to
30 carbon atoms; n represents 1, 2 or 3; and plural R7's, if
any, may be the same or different.
The alkyl or alkenyl group having from 3 to 30 carbon atoms
for R17 in formula (XI) may be linear, branched or cyclic.
Examples of the mono-substituted amines include
butylamine, pentylamine, hexylamine, cyclohexylamine,
( octylamine, laurylamine, stearylamine, oleylamine,
benzylamine, etc.; and those of the di-substituted amines
include dibutylamine, dipentylamine, dihexylamine,
dicyclohexylamine, dioctylamine, dilaurylamine,
distearylamine, dioleylamine, dibenzylamine, - stearyl-
monoethanolamine, decyl-monoethalnolamine, hexyl-
monopropanclamine, benzyl-monoethanolamine, phenyl-

monoethanolamine, tolyl-monopropanolamine, etc. Examples of

13



hydr ocar bon group having from1l to 20 carbon atons; and c and d each
represent an integer of fromO to 8, and al kylthi ocarbanoyl conpou?ﬁ? jﬁN 2002
the follow ng general formula (V) RL NCI-S -C-NR12 R11/ a R13
wherein Rl~ to R13 each represent an al kyl group having from1l to 20 carbon
atons; and a represents an integer of from1l to 8, and/or_ an
extrenme-pressure inprover containing phosphorus selected fromthe group
consisting of general fornmulae (VI) to (X) 24 Z 7 JUN 2.0D2 R190 R150-P=0
R16 (VI )heH R140iRsEbstPLOtewl | ) dMided- O (aHLRdR1I90 R Oy RIBikiA0 R150
P-OH (X) (M11) (I1X) wherein R14 to R16 each represent an al kyl, al kenyl,
al kyl ar Wrigersryll et ieyd, gr ouptlhanerglémdmed t o 30cxidjmloled:opkamame, R14 to
R16 may be the same or different, and the

trioctylamine, trilaurylamine, tristearylamine,

trioleylamine, tribenzylamine, dioleyl-monoethanolamine,

dilauryl-monopropanolamine, dioctyl-monoethanolamine,
dihexyl-monopropanolamine, dibutyl-monopropanclamine,
oleyl-diethanolamine, stearyl-dipropanolamine, lauryl-

diethanolamine, octyl-dipropanolamine, butyl-diethanolamine,
benzyl-diethanolamine, phenyl-diethanolamine, tolyl-
dipropanolamine, xylyl-diethanolamine, triethanolamine,
tripropanolamine, etc.

As examples of compounds containing both sulfur and
phosphorus, mentioned are phosphosulfurized oils and fats,
phosphosulfurized olefins, etc. Naturally, these are usable
as the component (b) in the invention.

As examples of compounds containing phosphorus and halogen

atoms, mentioned are chlorinated phosphates; and as those

( containing sulfur, phosphorus and metal, mentioned are zinc
dialkyldithiophosphates (Zn-DTP), mo lybdenum
dialkyldithiophosphates (Mo-DTP), lead

dialkyldithiophosphates, tin dialkyldithiophosphates, etc.
These could be used as the component (b) in the invention, but
are unfavorable for environmental protection.

In the composition of the invention, the components (a)

and (b) may be in any ratio. Preferably, however, the component

14



conponent (a) is in an amount of from1 to 99 % by weight and the conponent
(b) is in an amunt of from1 to 99 % by weight, based on the totgd TotUNn2002
conponents (a) and (b). 25 2 7 ~uN zooz 2. The novel additive conposition
as. claimed in claim11, which further contains, as an additional conponent
(c), an extrene-pressure inprover containing neither sul fur nor phosphorus,
and the anount of the conponent (c) is froml to 300 a by wei ght based on
the total of the conponents (a) and (b) . 26

. A.[ A AA ARyl 14 in AnYasynAdfl FrémA Sol0 DR By AR it AndhtRe Aldmptent AY, . Af .
Aly.AAA

34EWCHUE((672h kWi AhgA Akl g8l s8] fadrc al aa] 03] ga Tyiﬂ@a]x@a] @&@@&C@d cgleal c$aj ¢
al C

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] c<a] c<a]c $al huz6] ~(.f$\ K}

}xsni d_Ziheahcalreaial ealsal e sal 68 saal a8l cal osksabealraealyal esel cal cal

cal ca] ca] ca] ca] ca] ca] caj ca] c&a] c$a cal Fu+=1
cal cal cal SAFETAICal 1] 651 Loars ?‘]ﬁa ‘faffé*cfd PR Gk o ol
%]ii:i]i}g]icg] C a]“ég Ln%c}aﬁ*a*c;a{t****abi cg'g:] ca]rcm] %:%]tcoa]gca] ca}fcwaﬁ ca}] ca] ca] ca]
222" 2/ 2455%%?2?@8%‘ %)ﬁ%u ﬁ§%ca]m%f])ca ca ca] ca] &b’] ln the composition
?]S]ZS}Z]ZZ‘]BErszl%%zh%%gké@] £ ] i@k@%}%@%&f% i L {iqﬁa‘%ﬁ%}e @Cﬁl‘fﬁai o CJS?LS}&LS]‘
cajcalc c'alc'a a’cacalﬁgcaca calc ca al.ca c"a] ca
?’% s% c% rJ."i1 1B

lCJE]UlCJ%]UC?/{Vg?VVXY la @ ]; V] % ca] a] cal.cal calcalc” .ca] ca] cal
cal gal ca? \f@&f%f@gfeaf] BES) &519](:5? fEal c L o

A I NN
cal c?] ca@]f aﬁj ccaﬁr%%%m%] ((:?] cé];fg]a %%%C%x&g%ge] %%% 22} ga]a]c
alw (a. a, aaa - egei e .
gAgg | \(/:v!i m;ra Caé’]clg‘g] %% 2 Sg] i g‘g]“gafcg]'83]lcsa}]’cgla?55]‘@5lﬁrc%] 85T cal cal ¢
a} ca} ca¥ #ﬁﬁk‘ﬁl’ﬁ]tl a(éﬁ&ol I %}‘% ]UI d}tl iiiij< V] J7J71-Kjkkkl}xsnid_Z]c]]ca]ca]ca

Lf?Lf?LfSZ} carey ) ERp EpRRneh et oFl, e ISR AR o1

ey ]e%;flc;%cafl}gfg%%g%%mgﬁsyal sl LSgelseI I el

“5%2 () e -pﬂ%;@&r%g@g( L 10%& () -S| 10%& () 910%4 () - 10%& () - (

i 1o sEhnrbier) SRRy byRkiAs s, compdepid soat At g et tRdE B Edd - FFEY

nor phosphorus. As examples of the component (c), mentioned

( are boron compounds such as tribenzyl borate, etc.; fatty oils
| such as animal oils, ester oils (butyl stearate, oleic acid
monoglyceride, etc.), etc.; fatty acids such as oleic acid,
stearic acid, etc.; alcohols such as oleyl alcohol, lauryl

" dlcohol, etc.; amine compounds such as cetylamine, etc. Of
those compounds, preferred are ester oils, fatty acids,
alcohols, etc. As halogen atom-containing compounds,

mentioned are halogen compounds such as chlorinated paraffins,
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10g<’ 109%g& ()-8 ! 109%& () - E(dE~_@! f 101 | 10%47& ()- " f109@& () - 10%& () - Ys'lO
om& ()-S ! 100F& ()-9° 1 109%& ()-(C~"?~_ @l f10f,s1 109%& ()-! " *Mp10%atzJUN- 2002
(10907& ()-ss!109F& ()-1"1109& ()-!s$10%& () - 2huwxyzxmbCsl f 10S&10%gé& () - 3
10T 10T

10T<s10967& () - 410947& ()-y2 ! 1094T& () - Os! 1094T& () - 46z[ 9nbCsl ! ($10%& () - $10%
g& ()- WL09B& ()-9'a, #10%& ()-! X , #10%& () -

\, #10%i& ()-({\=sl! ", L10%& ()- @y1l0%& ()-3 10g 10g

109S<10%gEh 1) r1 (81684 (Ba Dy | (RICHR' (iphieRlydE{ chiblribie8yr & h)oyiddted ()-s91
0%& ()-Ly ! 10%& ()- " L10%& ()-Y !10%& ()-\

K} }"2{\ =std BPc 2 PV & aQi-dRdadPYe &t { yek, silicone iodides, benzyl iodides,

10%2& ()-!10%& ()-!#10%&' ()-!#10%z& () -

FY " 2{\ =slpo2ybi08f& (a8 & {)icdh¥ 18%Boklides, fluorinated fatty

W 10%e& ()-(10%] & ()- y&L! 10%& ()-b@l!!',, &10%& () - GLf & 109%& ()- 10z
102 102<t 0948, (dedTabVE hdta b E0PEE (g arpsurd L ARG brkBSaLL0%R! () -
&10%& ()- 10 10 10<sI0%& ()-

L, 0 2 oR ().« 0 '() 5t o $L$100
;3 ﬁlg ﬁ%&%gt%@%ﬁ% %u’éﬂ bl %?{é‘nﬁ%:h‘eﬂ%hi@{? 1(e)ad 6@85%@/‘9%.(,) 2in@L$10%

BroE @ T PT00 (S R Y BTBET (] o8 10 9] GEPounas such as

st dove (7508080 5)- B, 538 @R Title (5 Rk B oheptbie’ (i

808825 0 Gl 4038 L 9100 1 B oca) comorigs S50 AFSRITIUD: o+ 10oe
N& (() Z$$c./g/§@/8rmcsel : 98 ; 1118%5‘ éamfodrgc?s/@o(x).l.d%el%s]e% as the component

(c) in the invention, but are unfavorable for environmental
protection.

The amount of the component (c) that may be in the
composition of the invention is any desired one, but is
preferably from 1 to 500 % by weight based on the total of the
components (a) and {b). More preferably, it is from 1 to 300 %
by weight. If its amount in the composition is smaller than
1 $byweight, the component (c) couldnot satisfactorily exhibit

its effect. However, if larger than 500 % by weight, the

P

component (¢) will interfere with the effect of the components
(a) and (b).

In general, the additive composition of the invention may
contain various known additives usable in lubricating oil, such
as antioxidant, rust inhibitor, pour point depressant,

viscosity index improver, detergent dispersant, metal
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310%+*& ()- 310%& ()-10% 10% MW \a\cel g\ 2Ad10% A 410%*& ()-A
4109%+ & () - A VEOHPUE (OYDRS) PRoFgty TiReXdofid ppd synthetic oil are

@10%+* & () g\iV\k\molg\t\_?A410% A
known, and may be suitably selected depending on their use. The

mineral oil includes, for example, distillate 0ils as obtained
through normal pressure distillation of paraffin base crude
oils, intermediate base crude oils or naphthene base crude oils,
those as obtained through reduced pressure distillation of the

oily residues from such normal pressure distillation, as well
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410%* &' ()-A 410%*& ()-A 410%*& ()-A 410%*& ()-A 410%*& ()-A

410%*& ()-t\w z\ {\\\ el ) ?2AA 410%*& ()-A 410%*& ()-Y Lh! $()+J. k1%A7 JUN 2002
410%* & ()-A 410%*& ()-\\\\\\\_2AA 410%*A 410%*& ()-A 410%*& © A
410%+ & ()-A 410%+*& ()-A 410%*& ()-A 410%*& ()-\\\\\\_?2AA 410%*A

410%* &' ()-A 410%*& ()-A 410%*& ()-A 410%*& ()-A 410%*& ()-A

410%* & ()-\\\\\\jJ*2AA 410%*& ()-A 410%*& ()-A

as purified oils as obtained through purification of those

distillate oils, such as solvent-purified oils,

hydrogenation-purifiedoils, dewaxedoils, clay-processedoils,
etc.

The synthetic oil includes, for example, poly-a-olefins,
a-olefin copolymers, polybutenes, alkylbenzenes, polyol-
esters, esters of dibasic acids, polyoxyalkylene glycols,
esters of polyoxyalkylene glycols, polyalkylene glycol ethers,

( silicone oils, etc.

These base oils can be used either singly or as combined.
As the case may be, mineral oils and synthetic oils can be
combined for use in the invention. The preferred amount of the
additive composition of the invention to be added to base o0il
falls between 0.1 and 300 parts by weight relative to 100 parts
by weight of base oil. If its amount is too small, the
composition could not exhibit its' effect; but even if too large,
its effect could no more be augmented. More preferably, the

( amount falls between 0.5 and 100 parts by weight.

EXAMPLES:

The invention is described in more detail with reference
to the following Examples, which, however, are not whatsoever
intended to restrict the scope of the invention.

Examples 1 to 12, and Comparative Examples 1 to 4:
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410%*& ()-A 410%*& ()-Y Lh!$()+J. k14\\\\\\\_?AA 410%A 410%*& ()-A
410%* & ()-A 410%*& ()-A 410%*& ()-A 410%*& ()-A 410%*& ()-\\\ \ ﬂmz
410%* & ()-Y Lh!'$()+J. kK14A 410%*& ()-A 410%*& ()-A 410%*& ()-\\
410%* & A 410%*& ()-A 410%*& ()-A 410%*& ()-A 410%*& ()-A 410%* &' () A
410%*& ()-1 111111 _2AA 410%*& A 410%*& ()-A 410%*& ()-A 410%*& ()-A
The additive shown in Table 1 was added to mineral oil in
the amount (parts by weight) indicated in Table 1 to prepare
lubricating oil compositions of Examples and Comparative
Examples. The compositions were evaluated for the load
carrying capacity, according to the Japanese Petroleum Industry
Standard (JPI-55-40-93). Precisely, they were tested, using
a Shell four-ball friction tester for which the number of
revolutions was 1800 rpm, the temperature was 25°C and the test
period was 10 second, and the Welding Load measured indicates

the load carrying capacity of each sample tested. The test data

obtained are shown in Table 1.
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410%* &' A 410%*& ()-A 410%*& ()-A 410%*& ()-A 410%*& ()-A 410%*& ()-A
4109+ & ()-qlr]]1]1]] 3*2AA 410065 & ()-A 410%*& ()-A 410%*& ()-A »9 JuN 2002
410%*& ()-Y Lh1$()+J. k141111111 _?AA 410%-A 410%*& ()-A 410%*& ()Z-A
410%*& ()-A 410%*& ()-A 410%*& ()-A 410%*& ()-111111E) ?AA 410%*& ()-Y
LhU'$() +J. K14A 410%*& ()-A 410%*& ()-A 410%*& ()-111111]1_?AA 410%*& A
410%*& ()-A 410%*& ()-A

Table 1-2
Comparative Example 1 2 3 4
Mineral 0Oil(*1) 100 100 100 100
Polysulfide (*2) 5 - - -
Phosphate (*3) - 5 - -
BAcrylate 1(*4) - - 10 -
( Acrylate 2(*5) - - - 10
Welding Load (kgf) 400 315 160 200
(Notes)

*1: Paraffin-based mineral oil (kinematic viscosity at 40°C,
28 mm?/sec)
*2: Di-tert-dodecyl polysulfide

*3: Oleyl acid phosphate

*4: Pentaerythritol (isostearate, 2-ethylhexanoate,
diacrylate)
{ *5: Dipentaerythritol (trinonanoate, triacrylate)

*6: Copolymer of dioctyl maleate and C10 a-olefin

INDUSTRIAL APPLICABILITY:
Lubricating oil compositions comprising the additive
composition of the invention have high load carrying capacity,

and are effectively used as metal working oils and hydraulic
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410%* &' ()-A 410%*& ()-A 410%*& ()-A 410%*& ()-111111]1 _?AA 410%* & A
410%* & ()-A 410%*& ()-A 410%*& ()-A 410%*& ()-A 410%*& ()-A 9
410%*& ()-111111] J*2AA 410%*& ()-A 410%*& ()-A 410%*& ()-A 4130%*@"8)-"02
Lh! $()+J. k141111111 _?AA 410%-A 410%*& ()-A 410%*& ()-A 410%*& ()-A
410%* &' ()-A 410%*& ()-A 410%*& ()-11111°E) ?AA 410%*& ()-Y Lh! $()+J. k14A
410%*& ()-A 410%*& ()-A

oils, such as forging oil, pressing oil, drawing oil, rolling

0oil, cutting oil, grinding oil, etc.
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410%* &' () - AAAAAATA AN A10%* & A 410%* &' ()-A 410%* & ()-A 410%*5;?()-@
410%* & ()-A 4109%+*& ()-A 4109%*& ()-"~' ~, A0r5A: Aon 2AA 4109+ & A £ £ JUN 2002
410%*& ()-A 410%*& ()-A 410%*& ()-A 410%*& ()-A 410%*& ()-A

410%* & ()- 2 @A FAG H| 7] ] PCAA 410%* & 10<b, <%d0<b, <10<b, < / 3) 10%b, <& () -
A 410%*& ()-Y Lh! $()+J. k14l AW arurwr yA{ A~A>AA 410%*&n) VI 1098&' () - n)

VI 1098&' ()-n) VI 1098& ()-n) V! 109B&' ¢)a7m309B& () -

'L 10988 () - Z{ MY A~AAAAAYYOAA 410%) VI 109B& () - n)

1. A novel additive composition containing {(a) a
compound  having, in the molecule, a group of o general
Formula (I):

L
0 R R (I)
wherein R!, R? and R*® cach represent a hydrogen atom
or a methyl group, but at least one of R’ and R*® is a

hydrogen atom,

and

(b)

at least one member of an extreme-pressure lmprover

containing sulfur selected from the group consisting of

sulfurized olefins of the following general formula (II),
R4-S5-R3 (IT)
wherein R!Y represents an alkenyl group having from 2 to 15
carbon atoms; R® represents an alkyl or alkenyl group
having from 2 to 15 carbon atoms; and a represents an
integer of from 1 to 8,
dihydrocarbyl ©polysulfides of the following Ggeneral
formula (III):
Ré-Sp-R’ (ITIT1)
wherein R® and R7 each represent an alkyl or cyclic alkyl

group having from 1 to 20 carbon atoms,

having from 6 to 20 carbon atoms,

from 7

an aryl group
an alkylaryl group having
to 20 carbon atoms, or an arylalkyl group having

23



VI109B& ()-n) VI109B& ()-n) VI1098& ()-)?,<Un) VI1098& () - "INy YIAA
410%) VI 1098& ()-n) VI 1098& ()-n) VI 1098& ()-n) V1 1098& ()-)2, <U ny 7 JUN 2002
VI 109B&' () - "MANMANYYIAA 410%) V! 109B& ()-n) VI109B& ()-n) VI109B& ()-n)
VI109B& ()-)?,<U n) VI109B& () - "ANMANYYIAA 410%) V! 109B& () -n)
VI109B& ()-n) VI109B& ()-n) VI1098& ()-)?,<Un) VI1098& () -~ yY9AA
410%) VI1098& ()-n) VI1098& ()-n) VI109B& ()-n) VI1098& ()-)?, <U n)

from 7 to 20 carbon atoms, and they may be the same or

different; and b represents an integer of from 2 to 8§,

thiadiazole compounds of the following general formulae

(IV) :

(IV)

wherein R8 and R% each represent a hydrogen atom, or a

hydrocarbon group having from 1 to 20 carbon atoms; and ¢
and d each represent an integer of from O to 8, and
alkylthiocarbamoyl compounds of the following general

formula (V):

3 S 12
10
R Il R

N—-C——S'——C‘——N//
Rlb/ e ~

13
R (V)

wherein R0 to R13 each represent an alkyl group having from
1 to 20 carbon atoms; and ¢ represents an integer of from 1
to 8,

and/or an extreme-pressure improver containing phosphorus
selected from the group consisting of general formulae (VI)

to (X):
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VI 1098& ()-)2,<Uln) VI 109B& ()-& * + , }  yX7AA 410%: Y"&10% +l & (_}
Y'&LO0Y%& ()-& YO '10% +& ()-Sn) VI109B& ()-)?, <U'n) JUN 2002
VIL1098& ()-_+ ] w (ata, a-a.al [ NAMA 41010 _+10_+10_+ Y <10% +& () -

Y2M 10% +& ()- YO 10% +& ()- Y,310% +& ()- Y"&10% 3&f & () - & a;

ayaaaaaaal obWM4A 410 Y&I0%0+9& ()-F102)102)102) Y <10%®)& ()- Y @O0%®) & () -
YI109%2) & () - Y& 109%2) & ()- aabbbbHc|[:bU4A 410 Y x3M 10%& ()-S

g3M 10%&' ()-S Y L109®+9& ()RML%%\C)%B* 9& ()- Yys!10%®+9& () -

YSMLOY®+9&’ () - HoWe ddSddd| [ TbUM 410 Y Y@ 1090+9& ()- Y3% 1090+9&’ () -
Y, #1 1099+9& ()- ' Y 1099* & Q}0X¥=2090+9& () -

Y1 10%* & () - de- egeef ff|[:-410059Y Y, 1090+9& ()- Y 31@R10%&9& ()-
Y831 @1090+9& ()- Y31@109@_%E ()-  3+810%& ()-

Y3+&100@E9& ()-FHf fAFf1fbAIL09+OY Y Y 3 y109BY%& () " Y. z 1008& ()-
Y&109%& ()- Y ! 109%@& ()- Y 109& ()- 109+9109+9ffff gAgg|[: A4109+9Y
Y31 1098& ()- Y 109& ()- | 310%& ()-4 YO3109%& ()-4 - : 10%m& () -

Y: 109%4& () - gghhRhhh| [ : A4109+9Y 094 ()- Y90! 10984 ()- Y . ! 1094 ()-
F(109%9@& ()- YPF(109%& ()- /ﬁ

Y 109&& () - 4109%409%40% Y< 10 L ME8100& ()- YL6! 1090& () -

YF4! 1099& () - & 8i =i Ei Oi Ui di LS 410 Y VF 10% & & () - %pcm&l&' - Y10%&' () -
YQLO%&' () - SMLOY&S& ()- YSMLO%& ()-ditiiiiij|[: bu&‘i N Y+ 109&8& () -

YY" 10988 ()- Y! GLOYRS' ()-  SELO%UB@ ()- YSE&L0%WE& (

YO109&& ()-]<jvijjijjil[NA41010&10&10& Y&< 109%&& () - Y5T 109&8: () -

Y31 109&& ()- Y11 109R& ()- Yy/!109&& ()-]] . K] kkkI|[ NA41010 Y! 10% % & () -
110% % & ()- Y3 s!10% % & ()a“ow—li:e&edf 6 & ()-

(OH) 2 (VITI)
r*o
15 >
R190—p
o/
R0 (IX)
14
rMo
e
R™0O (X)

wherein R4 to R!® each represent an alkyl, alkenyl,
alkylaryl or arylalkyl group having from 4 to 30 carbon
atoms, and R4 to R!® may be the same or different, and the
component (a) is in an amount of from 1 to 99 % by weight
and the component (b) is in an amount of from 1 to 99 % by

weight, based on the total of the components (a) and (b).
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nor phosphorus, and the amount of the component (c) is from

1 to 300 % by weight based on the total of the components

(a) and (b).
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