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(57) Abstract

Lubricating oil and functional fluid compositions having improved high temperature stability and which contain at
least one phdsphorus=containing composition and at least one oil-soluble nitrogen-containing composition. More partic-
ularly, the lubricating and functional fluid compositions of the present invention comprise (A) a major amount of an oil of
lubricating viscosity, and a minor amount of (B-1) at least one soluble amine salt of at least one substituted phosphoric ac-
id composition characterized by formula (I), wherein R! is hydrogen or a hydrocarbyl group, R2 is a hydrocarbyl group,
and both X groups are either O or S, and (C) at least one soluble nitrogen-containing composition prepared by the reac-
tion of a hydrocarbon-substituted succinic acid-producing compound with at least about one-half equivalent, per equiva-
lent of acid producing compound, of an amine containing at least one hydrogen attached to a nitrogen atom. Preferably,
the amine salts of the phosphoric acids utilized in the lubricating compositions of the present invention are derived from
primary amines, and the soluble nitrogen-containing compositions (C) also contain boron. The lubricating compositions
of the present invention are particularly useful in gear applications requiring high thermal stability such as from about
160°C with intermittent operation up to about 200°C.
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AMENDED CLAIMS
[received by the International Bureau on 9 February 1988 (09.02.88);
original claims 1-63 replaced by new claims 1-17 (5 pages)]

1. A lubricating or functional fluid composition having
improved high temperature stability comprising
(A) a major amount of an o0il of lubticating
viscosity, and a minor amount of
(B~1) at least one soluble tertiary aliphatic
primary amine salt wherein the primary amine contains from about
4 to about 30 carbon atoms of at -least one substituted
phosphoric acid composition characterized by the formula

P (X)XH (I)

wherein Rl is hydrogen or an aliphatic hydrocarbyl group, R2 is
an aliphatic hydrocarbyl group wherein Rl and R2 contain from
about 4 to about 60 carbon atoms, and both X groups are either O
or S, and
(C) at least one soluble nitrogen-~ and

boron-containing compound prepared by the reaction of

(C-1) at least one boron compound selected from
the class consisting of boron trioxide, boron halides, boron
acids, boron anhydrides, boron amides and esters of boron acids
with

(C-2) at least one soluble acylated nitrogen
intermediate prepared by the reaction “of a
hydrocarbon-substituted succinic acid-producing compound
selected from the group consisting of succinic acids,
anhydrides, ester and halides containing an average of at least
about 50 aliphatic carbon atoms in the substituent'with at least
about one-half equivalent, per equivalent of acid producing
compound, of an amine containing at least one hydrogen attached

to a nitrogen atom.
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2. The compos;tlon of clalm 1 wherein the phosphorlc acid

comp051tlon of (B-1) comprlses "a mixture of substituted

phosphoric acids prepared by the reaction of at least one

hydroxy compound. with a phosphorus reactant of the formula P2X5

wherein X is O.

3. The composition of claim 1 also contalnlng at least
one (B-2) dl-hydrocarbyl-substltuted phosphite characterized by

the formula
(x0) pE (D

wherein each R is a hydroéarbyl group which may befthe same oOr

different.

4, The composition of claim 1 wherein the hydrocarbon
substituent of the succinic acid—pxoducing'compound of (C-2) is
derived from a polyolefin having an Mn value within the range of

from about 700 to about 10,000.

5. The composition of claim 1 wherein the amine of (C-2)
is characterized by the formula '

Ry RN

wherein Rl and R2 are 'eaéh independently hydrogen, oOr
hydrocarbon, amino-substituted hydrocarbon, hydroxy-substituted
hydrocarbon, alkoxy~-substituted hydrocarbon, amino, carbamyl,
thiocarbamyl, guanyl, and acylimidoyl groups, provided that only

one of Rl and R2 may be hydrogen.

- 6. The composition of claim 1 wherein the amine of (C-2)

is a polyamine.

7. The composition of claim 1 wherein the-amine of (C-2)

is a hydroxyalkyl-substituted alkylene polyamine.

v
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8. The composition of claim 1 wherein the boron compound

is boric acid.

9. The composition of claim 1 wherein the weight ratio of

(B=1) : (C) is from about 0.1:1 to about 10:1.

10. The composition of claim 1 wherein the amount of (C-1)
and (C-2) present is an amount to provide from about 0.1
atomic proportion of boron for each mole of said acylated
nitrogen intermediate to about 10 atomic proportions of boron
for each atomic proportion of nitrogen of said acylated nitrogen
intermediate and wherein the soluble nitrogen- and
boron-containing composition (C) is prepared by reacting (C-1)
with (C-2) at an elevated temperature up to, but not including
the decomposition temperature of any reactants or the product of

the reaction.

11. A lubricating or functional fluid composition having
improved‘high temperature stability comprising '
(A) a major amount of an o0il of lubricating
viscosity, and a minor amount of o 7
(B-1) at least one soluble amine salt of a
tertiary aliphatic primary amine containing £from about 4 to
about 30 carbon atoms with a substituted phosphoric acid
composition characterized by the formula
RlO
P (X)XH (I)

R20

wherein Rl and R2 are aliphatic hydrocarbyl groups and together
contain from about 4 to about 60 carbon atoms, and both X groups

are either O or S, and
(C) at least one  soluble nitrogen- and

boron-containing composition prepared by the reaction of
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“(C-1) at least one boron compound selected from

the class consisting of boron trlox1de, boron halldes,
acids, boron anhydrides, boron amides and esters of boron acids

with | |
(c-2) at least one soluble acylated nitrogen
intermediate prepared by the : reaction of an aliphatic olefin
polymer-substituted succinic ac1d-produc1ng compound - haV1ng an
average of at least about 50 allphatlc carbon atoms in the
polymer substituent w1th at least about one-half equlvalent, for
each equivalent of ac1dfproduc1ng‘ compound, of an alkylene
amine, a hYdroxyalkyl-substitutéd alkylene amine, or a mixture

thereof.

12. The composition of claﬁn 11 wherein the phbsphoric
acid composition of (B-1) comprises a mixture of substituted

phosphoric acids characterized by the formula

1
RO .
\ .
P (0)OH (III)

wherein R1 is hydrogen or a hydrocarbon group and R2 is a
2

hydrocarbon group, the total number of carbon atoms in R™ and R

being from about 4 to about 60.

13. The composition of clqﬁh 11 also containing (B-2) at
least one di-hydrocarbyl-substituted phosphite characterized by

the formula

(RO) P (O)E (11)

wherein each R is a hydrocarbyl gﬁoup which may be the same or

different.

boron

R

k-2
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14; The composition of claim 11 wherein the polymer
substituent of the succinic acid-producing compound is derived

from a polybutene having an Mn value within the range of from

about 700 to about 10,000.

15. The composition of claim 11 wherein the weight ratio
of (B-1):(C) is from about 0.1:1 to about 10:1.

16. The composition of c¢laim 11 wherein the amount of
(C-1) and (C-2) present is an amount sufficient to provide from
about 0.1 atomic proportion of boron for each mole of said
acylated nitrogen intermediate up to about 10 atomic proportions
of boron for each atomic proportion of nitrogen of said acylated
nitrogen intermediate and wherein the soluble nitrogen- and
boron-containing composition (C) is prepared by reacting (C-1)
with (C-2) at a temperature of from about 50°C to about 250°C.

'17. The composition of claim 11 containing from about 0.1%
to about 5% by weight of (B) and from about 0.1% to about 5% by
weight of (C). '
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