DESCRI PTI ON NOVEL ADDI TI VE COVPCSI TI ON TECHNI CAL

FI ELD: The present invention relates to a novel additive
conposition, and nore precisely, to a novel additive conposition having
good | oad carrying capacity. BACKGROUND OF THE | NVENTI ON: Met al
working oils such as forging oil, pressing oil, drawing oil, rolling oil,
cutting oil, grinding oil and others conprise mneral oil, synthetic oi
and/ or hydrous oil (e.g., emulsion, solution, etc.), to which are added
various oiliness agents and extrdRSGREREIME agents as additives for the
purpose of inproving their working perfornmance. Above all, the
additives for forging oil are required to have |oad carrying capacity.

In internal-conbustion engi nes, driving systens (autonmatic

transmi ssions, buffers, poWeVES: ABPIRFVRhEOMEOSIZLON), gears and ot hers,
used is lubricating oil for pronoting their snmooth operation. However, in
the recent high-power and high-load situation for them their lubricity is
often wunsatisfactory, thereby resulting.in that the lubricative surface
in them i STESHUSAL tRIBRRH fricti on and worn wher eby
The present invention relates to a novel additive
composition, and more precisely, to a novel additive

composition having good load carrying capacity.

BACKGROUND OF THE INVENTION:

Metal working oils such as forging oil, pressing oil,
drawing oil, rolling o0il, cutting oil, grinding oil and others
comprise mineral oil, synthetic o0il 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
their smooth operation. However, in the recent high-power and
high-load situation for thenm, thei? lubricity is often
unsatisfactory, thereby resulting in that the lubricative

surface in them is exposed to much friction and worn whereby



they may seize up. To evade the problem therefore, various oiliness
agehts and extrene-pressure agents are added as additives to the

| ubricating oil for them The additives are required to have good | oad
carrying capacity. For neeting the requirenent, various types of -additives
have heretofore been developed, but are still not fully satisfactory.
Recently, however, it has been said that sone additives wll| have negative
influence% on the working environnment on the ngtural enyi ronment .

n eve
Ther ef or e, CH&QY M&YyS&1Z8D 'tﬂ%teYﬁ@eaaﬁ?tPE%E Gt hCRPEE QBRI ViFHeYSar e
not used as _nuch as gﬁSSIb|e In particular, it is speC|f|caIIy sai d that
addi ti ves Cdri8SH n@o F%H@%gcﬁxtﬁﬁﬂeﬁﬁﬁﬁsﬁﬁﬁat@&?qﬁﬁI%@%cé§ €6h &®man
bodi es and the natural environment. In addition, it is said that zinc,
mol ybdenu@ddiitdaies ket khe hwararrbingeobhrior thaml s Thel pdditivereare
possibility of negative influences on the natural environnent and the
wor ki ng erﬁﬁ%ﬁ%ﬁﬂio have gonek loadepar oyingscapaei tinde For measidegrtheon of
the matters noted above, and its object is to provide a novel additive
conposi ti greduirenergoodariansc &vpgisng fcagdéttiyesi haper beretaforetipenovi de
a novel additive conposition having high load carrying capacity and having
littl e poskvsldped,ofbutegatd et ilinfriatenbekl prs 4 ties fwe ko ng. envi ronnent and
the natural environnent.

Recently, however, it has been said that some additives
will have negative influences on the working environment and
even on the natural environment. Therefore, it is desirable
that the additives with that possibility ére not used as much
as possible. 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, molybdenum, alkali metals and alkaline ear.th
metals will have the possibility of negative influences on the
natural ehvironment and the working environment.

The invention has been made in consideration of thematters
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 load
carrying capacity and having little possibility of negative

_influences on the working environment and the natural

environment.



2 ¥ DI SCLOSURE OF THE | NVENTI ON: W, the present inventors
have assi duously studied and, as a result, have found that a conbi nation
of an extreme-pressure inprover that contains sulfur and/or phosphorus and
an acrylate or nethacrylate conpound can effectively attain the object of
the invention. On the basis of this finding, we have conpleted the
invention. Specifically, the subject matter of the invention includes

t he foll ow_ng; C{fi) A novel additive conposition containing (a) a
conpound P&\ﬁ%ﬂ-@sqﬁfﬁt T eT@MEé‘I,TIQI‘br oup of a general formula (1):
[err] wherein R1, R2 and R3 each represent a hydrogen_atom or a
met hyl group, B&r &he pxssedfeliBVeRbOgRINRYe| aselfyeudtyrstudieqand, and
(b) an extrene-pressure inprover containing sulfur and/or phosphorus.
(2) The Rerresaddi-thaee fevpgddiat acopminatiomehen exigitRe TRE ST
addi tional conponent (c), an extrene-pressure inprover containing neither
sul fur nodmpresfsothst contains3julfier mnd/ompipsphrervsgutpniatrvfalfe) or
(2), wherein the conponent (b) does not contain a hal ogen conpound.

or methacrylate compound can effectively attain the object of

the invention. On the basis of this finding, we have completed

the invention. Specifically, the subject matter of the

invention includes the following:

(1) A novel additive composition containing (a) a _
compound having, in the molecule, a group of a general formula

(I):

—C'—C=C—R3

! b L (D

wherein Rl, R2 and R3 each represent a hydrogen atom or

a methyl group, but at least one of R? 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), whérein-

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



L]

3 (4) The novel additive conposition of any one of (1) to
(3); wherein the conponent (b) does not contain a | ead conpound. (5)
The novel additive conposition of any one of (2) to (4), wherein the
conponent (c) does not contain a hal ogen conpound. (6) The: novel
additive conmposition of any one of (2) to (5) , wherein the conponent (c)
does not contain a | ead conpound. (7) The novel additive conposition
of any one of (1) to (6), ¥her jn the conponent (b) does,not _contain a
met al - conpound. (4) The(%%we A %Yeaﬁﬁﬂﬁqsﬂetwwd‘leoﬁnSfoénylbﬁ& of (2)
to (7), wherein the conponent (c) does not contain a netal conpound.

BEST MODES Sf@R/EaRRYR NGeceamapren VENTIeRs not contabpd heatdsSaPqund.-

invention are described below. = The conpound of the conponent (a) that
constitutes thd3)i nFeat newehaddi ki e caompasiflion # gepoypose af gbhkrtx
formula (1): [err] In fornmula (1), R err] and R3 each represent

a hydrogerf4), wherein the component (c) does not contain a halogen
compound.

(6) The novel additive composition of any one of (2) to

(5) , wherein the component (c) does not contain a lead compound.

(7) The novel additive composition of any.one of (1) to

(6) , wherein the component (b) does not contain ametal compound.

(8) The novel additive composit.ion of any one of (2) to

(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!, R?2 and R3 each represent a hydrogen
atom or a methyl group, but at least one of RZ and R3 is a hydrogen
atom. The compound may have one group of formula (I) or a

plurality of the groups.



atomor” a nethyl group, but at |east one of R2 and R3 is a hydrogen atom
The® conpound may have one group of formula (1) or a plurality of the

gr oups. 4 Exanpl es of the
conmpound having the group of fornmula (1) include polyethylene -glycol

di acryl ate; pol yethyl ene glycol dinethacryl ate; caprol actone-nodified

hydr oxypi valic acid neopentyl glycol ester diacrylate

caprol act one di fi ydr Xy |vaI|c d neopent ol est

et hacr o1 a1 e ERaRi s G EBE EoRGaug AT URE NS gt E farae%l 238

2,2- bis(4-et eneglycoxyphenyl)propane dlnethacrflate , 2=

b1 51 4- Dot A G KA ETPIANR | S SHa O A 6LA 5 pgs yebiiglens ' diycol

bi s(4- polyethyleneglycoxyphenyl)propane di met hacryl ate; _tris(propylene
gl ycol daephacaylatey yeaprrlactengemodities pBrdspsppiEasic AGEQ|

acryl ate) gl ycerin ether; trinethyl ol propane (et hyl ene gl ycol

acryl at e) neopendryl gnlw@tlhyegtprop@h@cr@@tget hydrrel agf9retmodtf yedt e)
ether; trimethylol propane (ethylene glycol nmethacrylate) ether;
trinethyl@MﬁﬂgxyniwqiﬂQ&n¢@deneogeytyl getyicadr yd site) @tmethacrylate;

di pentaerythritol acrylate; dipentaerythritol methacryl ate;

capr ol act @éne&—imdi f4-ethylenallpaiamhadnyl tmtopane addigkcatydate; 2,2-

caprol act one-nodi fi ed di pentaerythritol nmet hacryl at e;
pent aer yt hdist (- g(tihsdstresy latan x yhharyl hepapaed e, ddimethplcatydate; 2,2-
bis (4-polyethyleneglycoxyphenyl)propane diacrylate; 2,2-
bis(4_polYethyleneglycoxyphenyl)propane dimethacrylate;
tris (propylene glycol acrylate) glycerin ether;
tris(polyproleene glycol acrylate) glycerin ether;
trimethylolpropane (ethylene glycol acrylate). ether;
trimethylolpropane (polyethylene glycol acrylate) ether;
trimethylolpropane (ethylene glycol methacrylate) ether;
tfimethylolpropane (polyethylene glycol methacrylate) ether;
dipentaerythritol acrylate; dipentaerythritol methacrylate;
caprolactone-modified dipentaerythritol acrylate;
caprolactone-modified dipentaerythritoi methacrylate:;
pentaerythritol (isostearate, 2-ethylhexanoate, diacrylate):;
dipehtaerythritol(trinonanoate,triacrylate),etc. Of those,
preferradarepentaerythritol(isostearate,2—¢thylhexanoate,
diacrylate), dipentaerythritoi.(trinonanoate, triacrylate),
etc., in view of their ability'tdfimprove Workihg‘performance.
In the invention, one or more such compounds may be used

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



dipentaérythritol (trinonanoate, triacrylate), etc. O those, preferred
are*pentaerythritol (isostearate, 2-ethyl hexanoate, diacrylate),

di pentaerythritol (trinonanoate, triacrylate), etc., in viewof their
ability to inprove working performance. In the invention, one or nore
such conmpounds may be used for the conponent (a) either singly or as

conbi ned. O the conponent (b) that constitutes the

i nvention, the sulfur-contalnlnﬁ extrene- pressure i, mprover i not
speci f | cal ly d&f ¢ cprBorery (Rhtthat consfiifutas |t€§s%n8ﬁetleavf‘a¢eatom

in the nol ecul e and can dissolve or uniformy disperse in the base oil of
| ubri cati FPIFUCTIPREAIBINT | t SSXERERRTBIHFEYEAr e iLMPEOVISAy efifect . nNPE
includes, for exanple, sulfurized oils and fats, sulfurized mneral oils,
sul furi zecﬁperQaltﬁJ;FaJaJeY diefined) mpovigted ddedr 4t contipinsi asdleastfone,

di hydr ocar byl pol ysul fi des, t hi adi azol e conmpounds,

al kyl t hi ocarlfumyatomconpdinedggoleculld cardpeas dissoioends; umifdkylyhi o
di propi onat e conpounds, etc. The sulfurized oils and fats are obtai ned by
reacti ng slilfpersy in stihé ubasenbalnbfig lubaipairichgrdiil did sexdnibifat st§l ard
oil, whale oil, vegetable oil, fish oil, etc.), and their sulfur content
i s not specitfremddpresmitendethprovingesefatt . holeigrclydeas,efoedeRieplpse
having a sulfur content of from5 to 30 % by weight. Their specific

exanpl es igudlfiudel mad fodrlisz edd! fatls, |illffiid 765l mapeIeadodilk, ssufddizaed

castor oil, sulfurized soybean oil, sulfurized rice bran oil, etc.

Exanpl es dfatithe suklidsizedshbftiyiasdds ddtdrile 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 oil, 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 speqific
examples include sulfurized lard, sulfurized rapeseed oil,
sulfurized castor oil, sulfurized soybean oil, 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
fice bran fatty acids, etc.

The sulfurized olefins include, for example, compounds of

the following general formula (II), etc.

R1-S5-RS _ (II)



sul furized oleic acid, etc.; those of the sulfurized esters include
sul furized nethyl oleate, sulfurized octyl esters of rice bran fatty

acids, etc. The sul furized ol efins include, for exanple, conpounds of
the follow ng general formula (11), etc. [err] ~
(rn) 6 wherein R4 represents an

al kenyl group having from2 to 15 carbon atons; R[err] represents an al kyl
or al kenyl _group having from2 to 15 carbon atons; re%esents an

i nt eger ofﬂhﬁF&%an gepgesents anrplkepyp AFRIP BRELBS %g
ol efin having (gmz to 15 carbon_atons or_its di- to tetr.a mer W|th a
sul furi zi ﬁ&oakj?entR sGEeRrasentpf ar, akkyi uer cal kenye roumhdaving o the
olefin, preferred are propyl ene, isobutene, diisobutene, etc. The
di hydr ocart@yll5p§-layfb@lnf aemsar éndoﬁpnapugsgnta @@n@pt‘a@qer R ¥ufzom 1] 190
[err] (I'11) wherein R6 and R7 each represent an
al kyl or @®yclic alkyl group having from1l to 20 carbon atons, an aryl
group having from6 to 20 carbon atons, an al kylaryl group having from?7
to 20 carbon &henvompouadsaeykabkybigedubyhaeacgifgan o lef 20 hearibon
atons, andtheymaybet he saneordifferent; and b represents aninteger
from 2 to 15 carbon atoms or its di- to tetra-mer with a
sulfurizing agent such as sulfur, sulfur chloride or the like.
As the olefin, preferred are propylene, isobutene, diisobutene,
etc.
The dihydrocarbyl polysulfides are compounds of a géneral
formula (III):
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 they may be the same or different; andb represehts 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



of from2 to 8. The conpound of fornula (111) where R6 and R7 are

al kyl groups are referred to as al kyl sulfides. Speci fi c exanpl es of
R6 and R7 in formula (I11) include a nethyl 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

7 groups, various decyl groups, various_ dodecyl groups, a

cycl ohexy|9LpURfy, Ha&}eP§odsFYhr Gllfﬁ}lpélph’é%?}o@?od%ﬁde&ﬂapﬁgﬁyps'gr%up, a
tolyl group, a xylyl group, a benzyl group, a phenethyl group, etc.

As pr ef er rastt lobei legr o8Pt mcmchyaabzgmwumoa PRENMIJEEOUD n@ 3Ry ar e

di benzyl pol ysul fi des, vari ous dinonyl polysulfides, various di dodecyl
pol ysul fi desupani ouksydigroup, a palydugtodps a benayil olgoup digekrgpethyl

pol ysul fi des, di phenyl pol ysul fides, dicyclohexyl polysulfides, etc.

As the thiggdhugr,oletconpounds, for exanple, preferably used are

1, 3, 4-t hi adi azol es and 1, 2, 4-t hi adi azol es of general fornulae (I1V):

[err] As preferred examples of the dihydrocarbyl polysulfides,

mentioned are dibenzyl polysulfides, various dinonyl
polysulfides, various didodecyl polysulfides, various dibutyl
polysulfides, various dioctyl- polysulfides, diphenyl
polysulfides, dicyclohexyl polysulfides, etc.
Asthethiadiazolecompounds,forexample,preferablyﬁsed
are 1,3,4-thiadiazoles and 1,2,4-thiadiazoles of general

formulae (IV):

S ' (IV)

wherein R® 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 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) -



wherei n® R8 andR9 each represent a hydrogen atom or a hydrocarbon group

having from1l to 20 carbon atons; and ¢ and d each represent an integer of

fromO to 8. Speci fic exanpl es of the thiadiazol e conpounds incl ude

2,'5-bi s(n-hexyldithio)-1, 3, 4-thiadi azol e, 2, 5-bi s(n-

octyl dithio)-1, 3, 4-thiadi azol e, 2, 5- bi s(n-nonyl di t hi o) -

8 1,3,4-thiadiazole, 2,5-bis(1,1,3,3-tetranethyl butyldithio)-

1, 3, 4-thi adi azole, 3,5-bis (n-hexyjdithi03-1,2,4-thiadiazole o

3, 5- bi s(n-odnA i iadiazole -2 =k akbl b, 3, 3-tetramgthybpufyidithio) -

nonyl di thi o) -1, 2, 4-t hi adi azol e, 3,5-bis(1,1,3, 3-

t et r anet hyll Bttt iadinzale, 3, bhbadilazbesylddtbio) add 2t Yesbiagiazodel.er abl y

used in the invention. As the al kylthi ocarbanoyl conpounds, for

exanpl e, WBserrkire(n-tdwseldfthigenkerad 4f orhadbatdle, [err]3,5-bibénein

Rlerr] to R13 each represent an al kyl group having from '
nonyldithio)-1,2,4-thiadiazole, 3,5-bis(1,1,3,3-

tetramethylbutyldithio)-1,2,4-thiadiazole, etc., and these
are preferably used in the invention.
.Asthealkylthiocarbamoylcompounds,forexample,usedare
those of a general formula (V):
S S
I |

Ve

RlO
~N
N—C—5,—C—N_

11/ 13
R R (V)

wherein R0 to R13 each represent an alkyl group having from

1 to 20 carbon atoms; and e represents an integer of from 1 to

8.

Specific examples of the alkylthiocarbamoyl compounds
include bis(dimeth&lthiocarbamoyl). monbsulfide,
bis (dibutylthiocarbamoyl) monosulfide,
bis (dimethylthiocarbamoyl) disulfide,
bis (dibutylthiocarbamoyl) disulfide,
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



1 to 20 carbon atons; and e represents an integer of from1l to 8.
Spetci fic exanpl es of the al kylthiocarbanoyl conpounds i nclude

bi s(di met hyl t hi ocar banoyl ) nonosul fi de, bis(dibutylthiocarbanoyl)
nmonosul fi de, bis(dinethylthiocarbanoyl) di sul fi de,
bi s(di butyl t hi ocar banoyl ) di sul fi de,
bi s(di anyl t hi ocar banoyl ) ' di sul fide,
bi s(di octy] thiocarbanoyl) disulfide, etc., and these are preferably

used in tRelivddtiion. dipropigpateni ARREREs cMsdudes | Aer udxampye,
exanpl e, reaction products of phosphorus pentasul fide and pinene; and the
9 dilagrylighiohidd pgiopiemiadieat ol isdresouidsh i o iprep fara eat @,

di lauryl thi o di propi onate, distearylthio dipropionate, etc. O those,

pr ef err ed Ofar hogehydpoefiebyed patgsudihvdsocarsyl extolysulfideod as
extrenme-pressure inproving characteristics. Ext renme- pressure

i mpr over s exdvibditiingy gooldf @x tanethemptrals s uoeeu | idndaeo wiseyl dhra tave d mivestnit ¢ on,

whi ch include, for exanple, zinc dialkyldithiocarbanmates (Zn- DTQ),
mol ybdenum di &xitylethet-presaurardmesovers contailhdEYLfur and metdXxad

di al kyl di t hi ocarbamates, tin dial kyldithiocarbanmates, sodium sulfonates,

cal ci um sabldddbesisedet s theHoneyRtionf ReSiekBifclude, for example, zinc
dialkyldithiocarbamates (Zn-DTC), molybdenum
dialkyldithiocarbamates (Mo-DTC), lead
dialkyldithiocarbamates, tin dialkyldithiocarbamates, sodium
sulfonates, calcium sulfonates, etc. However, these are
unfavorable for environmental protection.

In.tﬁe invention, one or more such sulfur—containing.
extreme—pressﬁre 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):

10



unf avorabl e for environnental protection. In the invention, one or
nor<e such sul fur-containing extrenme-pressure inprovers nmay be used for the
conponent (b) either singly or as conbined. O the conponent (b)
that constitutes the invention, the phosphorus-containing extreme-pressure
inprover is not specifically defined, provided that it contains at |east
one phosphorus atomin the nolecule and can dissolve or uniformy

di sperse in the base oil rIfolubricating oil to exhibit its

extrene-pressure i nprovi ng.efect. Its specific exanples are phosphate
anal ogues and their anm n&RsaQrt®=0 The phosphate anal ogues i nclude
phosphates, acid phosphateg’ phosphites and acid phosphites of general
formulae (M) to (X): RO (VI) 10

[err]

OH
rRMo_|
, _SF=0
RS0 (VII)
R140—El>=o
(OH) , (VIII)
R0
R1507P
6
R1 0 (IX)
14
R0
N >P—OH
R™°0 (X)

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

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

benzyldiphenyl phosphate, ethyldiphenyl phosphate, tributyl

11



[err] < [err] [err] In fornulae (VI) to (X)),
Rlerr] to Rlerr] each represent an al kyl, alkenyl, alkylaryl or arylalkyl
group having from4 to 30 carbon atonms, and R14 to R16 nay be the sane or
different. The phosphates include triaryl phosphates, trialkyl
phosphates, trial kylaryl phosphates, triarylal kyl phosphates, trialkenyl
phosphates, etc. As their specific exanples, nentioned are triphenyl
phosphate, tricresyl phosphate, @ benzyl di phenyl phosphate, ethyldi phenyl
phosphategphqsnhﬁgﬁ ethyldibutyl phosphate, g;esyldlphenyiﬂw@g E
ethyldlbuay phosphat e, cresyl di phenyl phosphate, dicresyl phenyl

et

phosphat e, xﬁﬁhﬁn!ﬁ[ﬁﬁh@ﬁp¢#ﬁgmﬁuﬁthylkh%Mh¥dhhb©9Ybhem@¢sphate,
phosphat e, propylphenyldlphenyl phosphat e, di propyl phenyl phenyl
phosphat e, dietileyIpherhelphenyl phosphate, propylphenyldiphenyl

phosphate, dipropylphenylphenyl phosphate, triethylphenyl

phosphate, tripropylphényl phoséhate, butylphenyldiphenyl

phosphate, dibutylphenylphenyl phosphate, tributylphenyl -
phosphate, trihexyl phoéphate, tri(2-ethylhexyl) phosphate,

tridecylphosphate,trilaurylphosphate,trimyristylphosphaté,
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 écid.phosphate, lauryl acid phosphate, tridecyl acid
phosphate, stearyl acid phosphate, isostearyl acid phosphate,
etc.

Specific examples of the phosphites include triefhyl
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, etc.

Specific examples of the acid.phosphités include dibutyl

hydrogenphosphite, dilauryl hydrogenphosphite, dioleyl

12



phosphate, tripropyl phenyl phosphate, butyl phenyl di phenyl phosphate,

di but yl phenyl phenyl phosphate, tributyl phenyl phosphate, trihexyl
phosphate, tri(2-ethyl hexyl) phosphate, tridecyl phosphate, trilauryl
phosphate, trinyristyl phosphate, tripalmtyl phosphate, tristearyl
phosphat e, trioleyl phosphate, etc. Speci fic exanples of the acid
phosphates include 2- ethyl hexyl acid phosphate, ethyl acid phosphate,

butyl acid hosphate, ol eyl acid phosphate tetracosyl acld hos e,
i sodecyl J;QﬁﬁﬂﬁhﬂﬁRﬁl Bewr A1 sksar phodpriEegenpherki tewi giate
stearyl acid phosphate, isostearyl acid phosphate, etc Specific

exanpl es @WQHQQQﬂRhHﬁnh¥£ﬁnrﬁﬂ@de triethyl phosphite, tributyl phosphite
triphenyl phosphite, tricresyl phosphite, tri(nonylphenyl% phosphite,
tri(2-ethyl hexydfy tiphoshbspeate anadegyes npitesplahcave, nrefenrsd are
phosphite, triisooctyl phosphite, diphenylisodecyl phosphite, tristearyl
phosphi t e,oltevilolaydd wlosgdhdtes aid.stearyl Spebd fphosplaapt es of the acid
phosphites include dibutyl hydrogenphosphite, dilauryl
hydr ogenphosphiAmgines dhaltefbrm amine salts with the phosphate andPogues
hydr ogenphosphite, distearyl hydrogenphosphite, diphenyl
hydr ogenphasfihides, fekCexample, mono-substituted amines, di-substituted
amines and tri-substituted amines of a general formula (XI):
RY7)NH3-n (XI)
wherein R17 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-

mohopropanolamine, benzyl-monoethanolamine, phenyl-

monoethanolamine, tolyl-monopropanolamine, etc. Examples of

13



O thephosphat e anal ogues noted above, preferred are oleyl acid phosphate

and stearyl acid phosphate. Am nes that formamne salts with the

phosphat e anal ogues include, for exanple, nono-substituted am nes,

di -substituted amines and tri-substituted am nes of a general fornmula

(X1): [err] (XI') wherein R17 represents

an al kyl or al kenyl group having from 3 to 30 carbon atons, an aryl or

aryl al kyl group having from 6 to 30 carbon atons, or a hydroxyal kyl group

havi ng fr‘ég€2 t&rw&hﬁwi—”h?%rrs; apingsr esebp@lude 2 ortr3,¥’u§|¥§aﬁ!l&eal

Rerr]'s, if any, may be the sane or_different. _ The al kyl .or al kenyl

group havingpensilanise30 car Honihewykamine, R17 | FrEGHRHCRSKYLPTAE be

| 'inear, branched or cyclic. ~_Exanpl es of the nono-substituted am nes

i ncl ude butigcayilamine, pent yl afiraéaurydemingsi ne, Sydisdiearylamine

octyl am ne, | auryl am ne, stearyl am ne, ol eyl am ne, benzyl ami ne,

etc.; andtrhoieydbmihe,di -tsrdisdnz ylanimei neslioleylrtenoe thiametlyamdmene,

- di pentyl am ne, di hexyl am ne, dicycl ohexyl am ne, di octyl am ne,

di | auryl adinenrydrsbaspybaanod amingi, ol eyl anmdiectyldmomoaihamolaninest ear yl -

nonoet hanol am ne, decyl - nonoet hal nol am ne, hexyl -

monopr opad@hariylemonoprbeanylaminest hanol agiibetyl-mopoerpipanolamine,

nonoet hanol am ne, tolyl -nonopropanol ani ne, etc. Exanples of

13 oleyl-diethanolamine, stearyl-dipropanolamine, lauryl-
diethanolamine, octyl-dipropanolamine, butyl-diethanolamine,
benzyl-diethanolamine, phenyl-diethanolamine, tolyl-
dipropanolamine, xylyl-diethanolamine, triethanolamine,
tripropanclamine, 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), molybdéhum
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



the tri-substituted am nes include tributylamne, tripentylam ne,
trithexyl am ne, " tricycl ohexylam ne, trioctylam ne,

trilauryl am ne, tristearylamne, trioleylamne, tribenzylam ne,

di ol eyl - nonoet hanol am ne, dil auryl - nonopr opanol ani ne,

di oct yl - nonoet hanol am ne, di hexyl - nronopr opanol am ne,

di but yl - nonopr opanol am ne, oIeyI di et hanol am ne,

stearyl - dlpropanolan1 ne, yl - di et hanol ami ne, oct I-dlpropanolan1ne

but yl - di et'Rdndf 2 AB, am‘l?iéfhtzy‘i’lf- QF@{“Haﬁ@I APihby Wel%ﬁ‘?@ RetIemRAne the,
tolyl - di propanol am ne, xyl yl - di et hanol am ne, tri et hanol am ne,

tri pr opandidniifieinegr, amount ¢g &® 80 dohpouetehton?as e P tath

sul fur and phosphorus, nentloned are phosphosul furized oils and fats,
phosphosutﬁ@ﬁdz@&kﬁhﬂ|¢Qmen©nt$bKa)aan¢ (bheseMare pygiflexrabdy t Hehe
component (b) in the invention. As exanpl es of conpounds contai ni ng
phosphor uscapdniealitoden iatimsmn mewiindned firemchl dra & édbphesidiat eend and as
t hose containing sulfur, phosphorus and netal, nentioned are zinc

di al kyl di tthieopbopphahés(b) is in édrnemdl)t of from hdltydhdEn&nby weight.

di al kyl di t hi ophosphat es (Mo- DTP), | ead

di al kyl di tIlifi ¢hoapbane¢soft thedecahpyghdnthiaphospliayl ey tHe . comduesiet il d be
used as the conponent (b) in the invention, but are unfavorable for

envi ronnerdtsalsmaridleectthan. 1 % by weighe 6onpasgér othadh dhe} ikyamdight, t he

conponents (a) and (b) maybe in anyratio. Preferably, however, the

conmponent the composition could not sat4sfactorily exhibit its
extreme-pressure improving effect. Owing to the synergistic
effect of the components (a) and (b), the extremé—pressure
improving effect of the composition is higher than that of single
component (a) or (b).

Adding the component (¢) to the composition enhances the
effect of the composition. The component (¢} is an
extreme-pressure improver contaiping neither sulfur nor
phosphorus, and includes compounds containing neither sulfur
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
alcohol, etc.; amine éompounds 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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(a) istin an anpunt of from1 to 99 % by weight and the conponent (b) is
in.an anount of from1l to 99 % by wei ght, based on the total of the '
conponents (a) and (b). Morre preferably, the conponent (a) is in an anount
of from1l0 to 90 % by weight and the conmponent (b) is in an amount of from
10 to 90 % by weight. [|f the anmount of the conponent (a) or (b) in the
conposition is smaller than 1 % by weight or larger than 99 % by wei ght,
the conposition could not satisfactorily exhibit its. extreme-pressure

i nprovi ng erteginatafngfabty heoklmver glighanylef cbderddeshe EBABEABALSEY( a)
and (b), the extrene-pressure inproving effect of the conposition is

hi gher thagarbaxydicsiqigl derivapbrent Jia)ierng ppdides, benwihgodpdes,
conponent (c) to the conposition enhances the effect of the

conposi ti opolybThenecdmudest, $itlicome gl uomidesne-plessinatedpilatisy
cont ai ning neither sulfur nor phosphorus, and includes conpounds

cont ai ni ngaokdshestsu) fard asonepabspbntaining eompphrds ofmentd ccmthenent
(c), nentioned are boron conmpounds such as tribenzyl borate, etc.; fatty
oi | s suchlasdavnpdumid sucksisel ead haphtriieylatd, eheat ®lealtei,cetaci dzinc
nonogl yceride, etc.), etc.; fatty acids such as oleic acid, stearic acid,

etc.; al cobohpoanab sschlaylzialcabelylatayr gtc. al Lobnlcodaundsasuh as
conmpounds such as cetylamne, etc. O those conpounds, preferred are ester

oils, fattyrefi dlecatdl,cobiots; agkali mi$talatefpBundbOomuedntas Nisbdium
conpounds, nentioned are hal ogen conpounds such as chlorinated paraf-fins,
15 carbonate, etc.; alkaline earth metal compounds such as calcium
carbonate, etc. These compounds could be used 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 3%
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
component (c) 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,

viséosity index improver, detergent dispersant, metal
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chlorinated fatty oils, diphenyl chlorides, chlorinated carboxylic acid
der-i vatives, silicone iodides, benzyl iodides, polybutene iodides,
silicone fluorides, fluorinated fatty acids, etc., and as netal - contai ni ng
conpounds, nentioned are |ead conmpounds such as | ead napht henate; | ead

ol eate, etc.; zinc conpounds such as zinc acrylate, etc.; iron conpounds
such as iron oleate, etc.; alkali netal conpounds such as sodi um
carbonate, etc.; alkaline earth nmetal conpounds such as cal cium carbonate,
et c. TheselnaRRpbimERr c 0Ly agenise 8Mid Stifd edonpbhentWithdp the rRegeneht i on,
but are unfavorable for environnental rotection. The amount of the
conponent imferferimmywibih i the ebjedhpoti theninvenkioRrnvention is any
desired one, but is preferably from1 to 500 % by wei ght based on the
total of the cdimpphertrsagapmbhdedhyitivbreepridf émabeyaliaili,ssyrbhetti€o 300
% by weight. If its amount in the conposition'is smaller than 1% by

wei ght, t heikoppohenaddi)iveutdmposisabnsodcttdrd |dnwertidn is tesedf ast .
However, if larger than 500 % by wei ght, the conponent (c) will interfere
with the efdetéudbitliaecserppnerd s Ifajeabdedb)surfactantn meoeochicidae
additive conmposition of the invention nmay contain various known additives

usabl e in préEéeadt dge ainkd, ottt nay W bbasddantherddrti ik botposipbon poi nt
depressant, viscosity index inprover, detergent dispersant, netal
of the invention, and emulsified in water before use.

The mineral o0il and synthetic o0il are not speeifically
defined, and may be any ordinary ones generally used as the base
oil for 1lubricating oil and metal working oil. However,
preferred are those having a kinematic viscosity at 40°C of from
1 to 5,000 mm’/sec, more preferably from 3 to 3,000 mm2/sec.
If theif viscosity oversteps the preferred range, their
properties may be poor, and, in addition, tﬁey may be difficult
to handle. The pour point of the base 0il, which is the index
for the low-temperature fluidity thereof, is not specifically
defined, but ie preferably not higher than -10°C so that it could
be usable even et low temperatures.

Various types of such mineral oil and synthetic oil are
known, andmay be suitably selected depending on their use. The
mineral oil includes, for example, distillate oils 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

0ily residues from such normal pressure distillation, as well
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16 - i nactivator, oily agent, emulsifier, etc., within the range

not« interfering wth the object of the invention. Singly or as
conbined with base oil (mneral oil, synthetic oil), the additive
conposition of the invention is used as various oiliness agents. |If

desired, surfactant, mcrobicide, preservative and others nmay 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 beaanyueh¢itar $iaReasIiAlned usetbwash t perDasE€at Obh 68T those
| ubricating ol and netal working oil. However, preferred are those

having a kufgReijgeki soosiiy at dQLgrr] Ggof 8 OD¥ede LouB: £00 M ehnk, sec,

nore preferably from3 to 000 err]/sec. |If their viscosity oversteps

the preferngd-baaisei EHeFﬁm@%ea%&tl'sesdéw@@?mqr, ey -proddslidd 8 st hey

maybe diffi and our 'poi nt of the 'base oil, which is the
i ndex for %Qe | owt enper at ure fIU|d|ty t hereof, is not speC|f|caIIy

defi ned, but 7 s preferably not higher than -10[err]C o) that it could be
usabl e even at & M/tenairature

and synthetic oi Sar e %W%C’ghaﬂﬁyBg§X?{%%fy % |ngo%§ EI?LLE
A O P ey e o A
esters, esters of dibasic acids, polyoxyalkylene glycols,
esterscxfpolyoxyalkyleneglycols,polyalkyleneglycolethers,
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 oil
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 eveﬁ if too large,
its effect could no more be augmenfed. More preferably, the

amount falls between 0.5 and 100 parts by weight.

EXAMPLES:

The inventibn 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:

18



oils, internedi ate base crude oils or naphthene base crude oils, those as
obt-ai ned t hrough reduced pressure distillation of the oily residues from
such normal pressure distillation, as well

17 as purified oils as obtained through purification of those
distillate oi |l s, such as sol vent-purified oi |l s,

hydr ogenati on-purifiedoils, dewaxedoils, clay processedoils, etc.

The synthetic ail includes, for exa

a-olefins, . a-olefi
copolyrrers pol%ﬁé‘ﬁé§l"§| ﬁ?‘l"tﬂ’én‘z’éﬁp@lep %? ad‘%%‘lléosmlé@ﬂ’éllsob i basi c
aci ds, xyalkylene glycols, _ esters of poI yoxyal kyl ene gl ycol s,
pol yal kyl é%’@ RPNt dPRELS, bYsieighhe bnqiécaéﬁé in Tablenhbskl REPDTEs can
be used either singly or as conbined. As the case may be, mineral oils and
synt het i c loord cadinge otdnisiomeesidrianse A tHranmhamt pod. CRRPPratiEve ed
anount of the additive conposition of the invention to be added to base
oil fall Exsapdssn 0. Thenccaqphticenyy weaieghevatiatede fiar 10bepakead by
wei ght of base oil. If its amount is too snmall, the conposition could not
exhi bit i carefffiect capatityerdcording tw gbe Japaned¢ et rodeuth Trndwot ey be
augnented. More preferably, the anount falls between 0.5 and 100 parts by
wei ght. StEXAMRIESIPI-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 thelWelding Load measured indicates
the load carrying capacity of each sample tested. The test data

obtained are shown in Table 1.
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The invention is described in nore detail wth reference to the follow ng
‘Exanpl es, which, however, are not whatsoever intended to restrict the
scope of the invention. Exanples 1 to 12, and Conparative Exanples 1 to 4:

18 The additive showmn in Table 1 was added to mineral oil
in the amount (parts by yerght)rndicatedjrm ipbte—ttoprepgre
| ubricating oil conpositipnsplof t&ixa:%al e aﬁcl C%rrpgatg e ~Exanpl es. The
conposi tions were eval uat ¢d lor githel| odd ar iy n§ ca’é’aciﬁ v, gccording to
the Japanese Petrol eum | nfugfyy$ |Stidndetid EJPI5'PSTA0- 88) .3 | Prdcisely, they
were tested, using a Shell djour-bal fgi cgﬁ ot est er*;h*l or—whi dgh t he nunber
of revolutions was 1800 t e t eppekjat ufe was &S[Q{r]@ and the test
period was 10 second, and Wal|di ng adNredS|r &g 1 §di &t eg)| the | oad
carrying capacity of each | &ltested]| Thg tgst Katg| off airled are shown
in Table 1. - o~ O %
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19 ‘ [err] Table 1-2

Conpar ati ve Exanpl e 1 2 3 4 Mneral Ql(*1)
100 100 100 100 Pol ysul fide(*2) 5 -
Table 1-2
Comparative Example 1 2 3 4
Mineral 0il (*1) 100 100 100 - 100
Polysulfide (*2) 5 - - -
Phosphate (*3) - 5 - -
Acrylate 1(*4) - - 10 -
‘Acrylate 2(*5) - - - 10
Welding Load (kgf) 400 315 160 200
(Notes) |

*]: 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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Phosphat e(*3) - _ 5 - Acrylate 1(*4)

10 Acrylate 2(*5) 10
Vel di ng Load (kgf) 400 315 160 200 (Notes) *1:
‘Paraffin-based mneral oil (kinematic viscosity at 40[err]C, 28
mierr]/sec) *2: D -tert-dodecyl polysulfide *3: deyl acid phosphate

*4: Pentaerythritol (i sostearate, 2- et hyl hexanoat e,

diacrylate) ~*5: Dipentaerythritol (trinonanoate, triacrylate) *6;

Copol yrer Qdflsdi &l afaferg Enamil Ig] @ugssing 6fiiln drawipgsTRLAlrolling

APPLI CABI LI TY: Lubricating oil conpositions conprising the additive
conposi ti @ilof quidinwenitl,ogmading ghil,omtecarrying capacity, and are
effectively used as nmetal working oils and hydraulic

21 oils, such as forging oil, pressing oil, drawing oil, rolling
oil, cutting oil, grinding oil, etc.
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22 . CLAI M5 1. A novel additive
conposition containing (a) a conpound

CLAIMS
1. Anovel additive composition containing (a) a compound

having, in the molecule, a group of a general formula (I):

. (I)

wherein R, R2 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—pressufe improver containing sulfur and/or
phosphorus.

2. The novel additive composition as claimed in claim 1,
which further contains, as an additional component (c¢), an
extreme-pressure improver containing neither sulfur nor
phosphorus.

3. The novel additive composition as claimed in claim 1
or 2, wherein the component (b) does not contain a halogen
compound.

4. The novel additive composition as claimed in any one
of claims 1 to 3, wherein the component (b) does not contain
a lead compound.

5. The novel additive composition as claimed in any one
of claims 2 to 4, wherein the component {(c) does not cohtain

a halogen compound.

R D L 23
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havingys in the nolecule, a group of a general forrmula (I):

[ err] wherein [err] and [err] each represent a hydrogen atom or
a nmethyl group, but at |east one of R2 and R3 is a hydrogen at om
and (b) an extrene-pressure inprover containing sulfur and/or phosphorus.
2. The novel additive conposition as clained in claim1, which further
contains, as an .additional conponent (c), an extrenme-pressure inprover
cont ai ni ng nei ther I (o] h s - itiye
conposition as éST aiT?r%dBp(r{egl é?%??%gr‘%&?%le?]é?% ﬁec-li%glrr%ght aﬁg) 6%%% not
contain a I ownd . T agditj o OSLi] as
cl ai med iﬁngﬁﬁ%gﬁg %8f c#éi#gefeﬁg %Pewggpggﬁgbﬁqugngéggngg?b§b%%§£nnot
contain a lead coqpoUnd 5. The novel additive conposition as

cl ai ned iﬁe%ﬁFQNﬁQ QﬁuQﬁajns 2 to 4, wherein the conmponent (c) does not

contain a hal qgen_conpound. . .y . . 23
_ qg T%e ovel additive composition as claimed in any one

of claims 1 to 6, wherein the component (b) does not contain
a metal compound. | |

8. The novel additive composition as claimed in any one
of claims 2 to 7, wherein the component (c) does not contain

a metal compound.

\ .
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6. Thevnovel additive conposition as clained in any one of clains 2 to 5,

wher ei n the conponent (c) does not contain a |ead conpound. 7. The
novel additive conposition as clainmed in any one of clains 1 to 6, wherein
t he conponent (b) does not contain a netal conpound. 8. The novel

additive conposition as clained in any one of clains 2 to 7, wherein the
conponent (c) does not contain a netal conpound.

ABSTRACT
Provided is a novel additive composition containing (a)
a compound having, in the molecule, a group of a general formula

(I):

R (I)

wherein R!, R2 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, and optionally, as an additional component (c), an
extreme-pressure improver containing neither sulfur nor
phosphorus. Lubricating oil compositions comprising the
additive cdmposition have high load carrying capacity, and are
effectivély used as metal working oils and hydraulic oils, such
as forging oil, pressing oil, drawing 0il, rolling oil, cutting

oil, grinding oil, etc.
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