
EP 0150957 B1 Description This invention relates to power transmission
shift fluids, such as automatic transmission fluuds, which contain an
improved additive effective as corrosion inhibitor, oxidation inhibitor and
friction modifier 5 More particularly this invention relates to the use of
amine or ammonium salts of mercaptobenzothiazole (MBT) as improved
additives in power transmission shift fluids. MBT has been used in power
transmission shift fluids such as automatic transmission fluid compositions
as a corrosion inhibitor, however, difficlties have been encountered in
effectively solubilizing the material into the composition. This often
requires the use of special solvents and blending 10 techniques to deal
with the compatability problem. Materials such as hexyl phthalate have been
used as special solvents for the MBT additive. The present invention is
based upon the discovery that certain amine or ammonium salts of MBT are
highly effective additives and are readily blended into automatic
transmission fluids and other functional fluid compositions. Such amine
salts exhibit improved multifunctional additive properties not obtained 15
with the heretofore used mercaptobenzothiazole. In accordance with this
invention, there have been discovered power shift transmission fluids
comprising a major amount of a hydrocarbon mineral oil of lubricating
viscosity and an effective oxidation and corrosion inhibiting and friction
modifying amount of an additive being an amine or ammonium salt of
mercaptobenzothiazole dissolved in a molar excess of amine, said salt being
a product formed by reacting 20 mercaptobenzothiazole with a normally
liquid amine of the formula [err] at temperatures of 50-[err] using 1.2 to
3 moles of amine, wherein [err] and [err] are hydrogen or lower alkyl and
R3 is an alkyl or mixture of alkyls each having about 6-20 carbon atoms,
per mole of mercaptobenzothiazole. The term "lower alkyl" refers to [err]
to [err] alkyl. The additive is the amine or ammonium salt dissolved in the
excess of unreacted amine. 25     U.S. Patent 3,966,623 discloses amine
salts of mercaptobenzothiazole (MBT) used in combination with
bishydrocarbyldithio thiadiazoles as synergistic corrosion inhibitor
additives in lube oil compositions. In contrast thereto, in the present
invention, it is essential that the amine salt be present and used as a
solution in excess amine. Suitable amines are generally oil soluble
primary, secondary and tertiary amines having up to about 25 30 carbon
atoms and having one or more alkyl groups of at least about 6 carbon atoms.
Particularly preferred for use in the present invention are tertiary alkyl
primary amines wherein [err] and [err] are hydrogen and [err] is a tertiary
alkyl group of the formula [err] wherein [err] and [err] are lower [err]
alkyl, particularly methyl, and R6 represents [err]   alkyl, preferably
mixed branched [err] alkyl groups or mixed branched [err] alkyl groups. 35
Other suitable amines include dimethyl octadecyl amine, cocoamine,
N,N-dimethyl-1-dodecanamine and N,N-dimethylcocoamine. To form the oil
soluble additive of the present invention, MBT is combined with 1.2 to 3
moles of amine per mole of MBT by heating at about 50 to [err] for time
sufficient to form the amine or ammonium salt with the -SH moiety of MBT.
The excess amine acts both as a solvent for the salt forming reaction and
as a 40 solvent for the additive product itself, the additive being the
solution of MBT salt in excess unreacted amine. The improved additive of
the present invention offers a number of advantages. It is readily blended
into and compatible with power transmission shift fluids such as automatic
transmission fluids and exhibits the desirable anti-oxidation properties
with respect to the fluid itself as well as effective corrosion 45
inhibition properties for copper, brass and braze alloys (silver,
phosphorus, tin) parts which are utilized in transmission mechanisms.
Moreover, it has been found in accordance with this invention that the
improved liquid amine salt additive also functions effectively as a
friction modifier. This property is not exhibited by unmodified MBT, the
utility of which was limited to corrosion inhibition. Power shift
transmission fluids will contain the liquid amine or ammonium MBT salt
additive of the 50 present invention in amounts of from 0.1 to 1 wt% and
preferably in the range of about 0.2 to 0.5 wt%. In addition to use in
automatic transmission fluids, the additive of the present invention will
function as a corrosion and oxidation inhibitor and friction modifier in
other power transmission shift fluids based upon mineral oils, such as
hydraulic fluids, power brake and power steering fluids, heavy duty
equipment fluids, universal heavy duty oils for diesel powered equipment
and the like. 55     Automatic transmission fluids containing the additive
of the present invention are the preferred embodiment. Such ATF
compositions contain a number of conventional additives in amounts
providing their normal attendant functions that are typically blended into
a mineral oil base in the following ranges: 



60 2    EP 0150 957 B1 Components                         Concentration
range (vol. %) V.I. Improver                                  1-15
Corrosion inhibitor                           0.01-1 5
Oxidation inhibitor                            0.01-1 Dispersant
0.5-10 Pour point depressant                         0.01-1 Demulsifier
0.001-0.1 Anti-foaming agents                          0.001-0.1 10
Anti-wear agents                               0.001-1 Seal swellant
0.1-5 Friction modifier                             0.01-1 Mineral oil base
Balance 15    Typical base oils for automatic transmission fluids and power
transmission shift fluids generally include a wide variety of light
hydrocarbon mineral oils, such as napthenic base, paraffin base and
mixtures thereof, having a lubricating viscosity range of about 34 to 45
Saybolt Universal Seconds at [err]. The invention is further illustrated by
the following examples which are not to be considered as limitative of its
scope. ATF compositions used in the examples below were formulated in
accordance with 20 the components (except corrosion and oxidation inhibitor
and friction modifier where the additive of this invention was used and
evaluated for these properties as indicated) and concentrations noted above
and are referred to as Base Fluid. Example I 25     A liquid additive was
prepared by reacting 0.15 moles of mercaptobenzothiazole and 0.25 moles of
a t-alkyl primary amine of the formula [err], where R represents mixed
branched [err] alkyl radicals, at [err] to form a liquid solution of amine
salt in excess amine. The product was a stable, homogeneous liquid and was
readily soluble and miscible with a formulated automatic transmission fluid
corresponding to the Base Fluid described above. 30 Example II To a
formulated automatic transmission fluid (Base Fluid) was added 0.2 wt% of
the amine salt additive of Example I and the fluid was evaluated for its
required anticorrosion properties and anti-oxydation properties. 35
Copper and brass corrosion tests were conducted which comprised immersing
copper and brass specimens 7.6x1.3x0.4 cm weighed to 0.1 milligram of 40
cc. of the Base Fluid and maintaining the specimens in the fluid at [err]
for 65 hours. Thereafter the specimens are washed in hexane, rubbed to
remove any loose deposits and reweighed. The results were 21.4 mg copper
loss and 2.9 mg brass loss. These results satisfy current commercial
specifications for automatic transmission fluids such as the 40 General
Motors Corp. [err] II specifications for ATF. The fluid of the Example
containing the amine salt additive of this invention was also evaluated in
accordance with the General Motors Corp. Turbo Hydra Matic Oxidation Test
(THOT) (Specification GM 6137-M) which evaluates sludge or varnish
deposits, oxidation by increase in TAN (Total Acid Number) and by increase
in IR carbonyl group absorbance, copper corrosion and braze alloy cooler
corrosion. The results are as follows: Sludge: Pass; [err]TAN=2.66;
[err]IR=0.42; copper: 96 ppm; Cooler Corrosion: Pass. These results satisfy
the THOT requirements and indicate the corrosion and oxidation inhibiting
effect of the additive of this invention. Example III 50     Another liquid
amine additive was prepared by reacting one mole of MBT with 1.2 to 2 moles
of a t-alkyl primary amine of the formula (CH3)2RCNH2 where R represents
mixed branched chain alkyl radicals containing 9 to 11 carbon atoms. This
was prepared in a manner of Example I. Example IV 55     To a formulated
ATF Base Fluid was added 0.21% of the additive of Example III. Brass and
copper corrosion test were conducted which showed 28 mg copper loss and 0
mg brass loss. 



This fluid was also subjected to the General Motors THOT evaluation with
the following results: Sludge: Pass; [err]TAN 4.0; [err]IR=0.49; Copper: 93
ppm; Cooler Corrosion: Pass. These results also satisfy the THOT
requirements for an automatic transmission fluid. 60 Example V The friction
modification properties of the additives of this invention were
demonstrated by adding 0.23 wt% of the additive prepared in Example I to a
formulated SAE quality universal heavy duty oil for diesel equipment
transmissions which contained conventional amounts of dispersant, metal
detergent 65 additives, zinc antiwear additives, viscosity index improver
and antioxidant. This oil successfully passed 3    EP 0 150 957 B1 the
Allison C-3 Friction Retention Test, which utilizes an SAE-2 friction
machine which must operate successfully in accordance with the test for a
period of 50 hours with maximum slip less than 50 seconds, the torque at
0.2 seconds must be minimum of 102 Joule (75 ft. lbs) and the decrease in
torque during the test (1500-5500 cycles) must be less than 41 Joule (30
ft. lbs). Unmodified MBT will not pass this test and 5 will not function
effectively as a friction modifier. Claims 1. A power shift transmission
fluid composition comprising a major amount of a hydrocarbon mineral 10 oil
of lubricating viscosity and an effective oxidation and corrosion
inhibiting and friction modifying amount of an additive being an amine or
ammonium salt of mercaptobenzothiazole dissolved in a molar excess of
amine, said salt being formed by reacting mercaptobenzothiazole with 1.2 to
3 moles of a liquid amine of the formula [err] at 50-90C wherein [err] and
[err] are hydrogen or lower alkyl and [err] is a [err] alkyl or mixture of
[err] alkyls, per mole of mercaptobenzothiazole. 15    2. A composition
according to Claim 1 wherein [err] and [err] are hydrogen and [err] is a
tertiary alkyl group of the formula [err] wherein [err] and [err] are
methyl and [err] represents either [err] or [err] mixed branched alkyl
groups. 3. The composition of Claim 1 or 2 wherein there is present 0.2 to
0.5 wt% of said additive. 4. The composition of Claim 1, 2 or 3 wherein
said power shift transmission fluid is an automatic 20 transmission fluid.
5. The composition of Claim 1, 2 or 3 wherein said power shift transmission
fluid is a universal heavy duty diesel oil. 6. The use as an oxidation and
corrosion inhibitor and friction modifier for power shift transmission
fluids of an amine or ammonium salt of mercaptobenzothiazole dissolved in a
molar excess of amine, said 25 salt being formed by reacting
mercaptobenzothiazole with 1.2 to 3 moles of a liquid amine of the formula
[err] at 50-[err] wherein [err] and [err] are hydrogen or lower alkyl and
[err] is a [err] alkyl or mixture of [err] alkyls, per mole of
mercaptobenzothiazole. 30 Patentanspruche 1.
Kraftuibertragungsfluidzusammensetzung, die eine gr6lere Menge eines
Kohlenwasserstoff- mineralols mit Schmierviskositat und eine fur die
Unterdruckung der Oxydation und Korrosion und die Modifizierung der Reibung
wirksame Menge eines Additivs enthalt, bei dem es sich um ein Amin oder 35
Ammoniumsalz von Mercaptobenzthiazol gel6st in einem molaren UberschuB von
Amin handelt, wobei das Salz durch Umsetzung von Mercaptobenzthiazol mit
1,2 bis 3 Mol eines flussigen Amins der Formel RR2R3N je Mol
Mercaptobenzthiazol bei 50 bis 80C gebildet ist, wobei RI und R2
Wasserstoff oder niedere Alkylreste sind und R3 ein C,-C20-Alkylrest oder
eine Mischung von C6-C20-Alkylresten ist. 2. Zusammensetzung nach Anspruch
1, bei der R. und R2 Wasserstoff sind und R3 eine tertiare 4o Alkylgruppe
der Formel RRsR6C- ist, in der R4 und Rs Methylgruppen sind und R6 entweder
CIs-C20 oder Cg-C,, gemischte verzweigte Aikyigruppen bedeutet. 3.
Zusammensetzung nach Anspruch 1 oder 2, bei der 0,2 bis 0,5 Gew.% des
Additivs vorhanden sind. 4. Zusammensetzung nach Anspruch 1, 2 oder 3, bei
der das Kraftubertragungsfluid ein Automatik- getriebefluid ist. 4s    5.
Zusammensetzung nach Anspruch 1, 2 oder 3, bei der das
Kraft0bertragungsfluid ein universelles HD Diesel6l ist. 6. Verwendung
eines Amins oder Ammoniumsalzes von Mercaptobenzthiazol gel6st in einem
molaren UberschuG von Amin als Oxydations- und Korrosionsschutzmittel und
Reibungsmodifizierungsmittel fMr 



Kraftubertragungsfluide, wobei das Salz durch Umsetzung von
Mercaptobenzthiazol mit 1,2 bis 3 Mol eines so flOssiqen Amins mit der
Formel R1R2R3N je Mol Mercaptobenzothiazol bei 50 bis 80C gebildet ist,
wobe R1 und H2 Wasserstoff oder niedere Alkylreste sind und R3 ein
Ce--C20-Alkylrest oder eine Mischung von C6-C20-Alkylresten ist.
Revendications *     ~~55 1. Composition de fluide de transmission
d'6nergie, comprenant une quantit6 dominante d'une huile minerale
hydrocarbon6e de viscosite propre a la lubrification et une quantit6
efficace inhibitrice d'oxydation et de corrosion et modificatrice de
friction d'un additif qui est un sel d'amine ou d'ammonium du
mercaptobenzothiazole dissous dans un exces molaire d'amine, ledit sel
etant forme par reaction du 60 marcaptobenzothiazole avec 1, 2 b 3 moles
d'une amine liquide de formule R1R2R3N b 50-80QC, formule dans laquelle R.
et R2 sont de l'hydrogsne ou des groupes alkyle inf6rieur et R3 est un
groupe alkyle en C6 A C20 ou un m6lange de groupes alkyle en CO A C20, par
mole de mercaptobenzothiazole. 2. Composition suivant la revendication 1,
dans laquelle R. et R2 sont de l'hydrogbne et R3 est un groupe alkyle
tertiaire de formule R4R5R6C- dans laquelle R4 et R, sont des groupas
mrthyle et R6 65 represente des groupes alkyle ramifies mixtes en C,5 a C20
ou en C, a C1. 4    EP 0 150 957 B1 the Allison C-3 Friction Retention
Test, which utilizes an SAE-2 friction machine which must operate
successfully in accordance with the test for a period of 50 hours with
maximum slip less than 50 seconds, the torque at 0.2 seconds must be
minimum of 102 Joule (75 ft. lbs) and the decrease in torque during the
test (1500-5500 cycles) must be less than 41 Joule (30 ft. lbs). Unmodified
MBT will not pass this test and 5 will not function effectively as a
friction modifier. Claims 1. A power shift transmission fluid composition
comprising a major amount of a hydrocarbon minera! 10 oil of lubricating
viscosity and an effective oxidation and corrosion inhibiting and friction
modifying amount of an additive being an amine or ammonium salt of
mercaptobenzothiazole dissolved in a molar excess of amine, said salt being
formed by reacting mercaptobenzothiazole with 1.2 to 3 moles of a liquid
amine of the formula [err] at 50-80C wherein [err] and [err] are hydrogen
or lower alkyl and [err] is a [err] alkyl or mixture of [err] alkyls, per
mole of mercaptobenzothiazole. 15    2. A composition according to Claim 1
wherein [err] and [err] are hydrogen and [err] is a tertiary alkyl group of
the formula [err] wherein [err] and [err] are methyl and [err] represents
either [err] or [err]  mixed branched alkyl groups. 3. The composition of
Claim 1 or 2 wherein there is present 0.2 to 0.5 wt% of said additive. 4.
The composition of Claim 1, 2 or 3 wherein said power shift transmission
fluid is an automatic 20 transmission fluid. 5. The composition of Claim 1,
2 or 3 wherein said power shift transmission fluid is a universal heavy
duty diesel oil. 6. The use as an oxidation and corrosion inhibitor and
friction modifier for power shift transmission fluids of an amine or
ammonium salt of mercaptobenzothiazole dissolved in a molar excess of
amine, said 25 salt being formed by reacting mercaptobenzothiazole with 1.2
to 3 moles of a liquid amine of the formula [err] at 50-80C wherein [err]
and [err] are hydrogen or lower alkyl and [err] is a [err] alkyl or mixture
of [err] alkyls, per mole of mercaptobenzothiazole. 30 Patentansprruche 1.
Kraftubertragungsfluidzusammensetzung, die eine gr6Iere Menge eines
Kohlenwasserstoff- mineral6ls mit Schmierviskositit und eine fur die
Unterdruckung der Oxydation und Korrosion und die Modifizierung der Reibung
wirksame Menge eines Additivs enthilt, bei dem es sich um ein Amin oder 35
Ammoniumsalz von Mercaptobenzthiazol gel6st in einem molaren UberschuB von
Amin handelt, wobei das Salz durch Umsetzung von Mercaptobenzthiazol mit
1,2 bis 3 Mol eines flOssigen Amins der Formel R1R2R3N je Mol
Mercaptobenzthiazol bei 50 bis 80C gebildet ist, wobei R, und R2
Wasserstoff oder niedere Alkylreste sind und R3 ein C6-C20-Alkylrest oder
eine Mischung von C6.-C20-Alkylresten ist. 2. Zusammensetzung nach Anspruch
1, bei der R, und R2 Wasserstoff sind und R3 eine tertigre *o Alkylgruppe
der Formel RRsRSC- ist, in der R, und Rs Methylgruppen sind und Rs entweder
C5-C20 oder C,-C1, gemischte verzweigte Aikyigruppen bedeutet. 



J>         3. Zusammensetzung nach Anspruch 1 oder 2, bei der 0,2 bis 0,5
Gew.% des Additivs vorhanden sind. 4. Zusammensetzung nach Anspruch 1, 2
oder 3. bei der das Kraftubertragungsfluid ein Automatik- getriebefluid
ist. 45     5. Zusammensetzung rvach Anspruch 1, 2 oder 3, bei der das
Kraftubertragungsfluid ein universelles HD Diesel6l ist. 6. Verwendung
eines Amins oder Ammoniumsalzes von Mercaptobenzthiazol gel6st in einem
molaren UberschuB von Amin als Oxydations- und Korrosionsschutzmittel und
Reibungsmodifizierungsmittel fOr Kraftubertragungsfluide, wobei das Salz
durch Umsetzung von Mercaptobenzthiazol mit 1,2 bis 3 Mol eines ,o
flussiqen Amins mit der Formel RIR2R3N je Mol Mercaptobenzothiazol bei 50
bis 80C gebildet ist, wobe R1 und H2 Wasserstoff oder niedere Alkylreste
sind und R3 din CS-C2-Alkylrest oder eine Mischung von C-C20-Alkylresten
ist. Revendications S55 1. Composition de fluide de transmission d'6nergie,
comprenant une quantite dominante d'une huile minerale hydrocarbonee de
viscosite propre h la lubrification et une quantite efficace inhibitrice
d'oxydation et de corrosion et modificatrice de friction d'un additif qui
est un sel d'amine ou d'ammonium du mercaptobenzothiazole dissous dans un
exces molaire d'amine, ledit sel 6tant forme par reaction du 6o
..nercaptobenzothiazole avec 1, 2 a 3 moles d'une amine liquide de formule
RR2R3N 3 50-80'C, formula dans laquelle R, et R2 sont de r'hydrogene ou des
groupes alkyle inferieur et R3 est un groupe alkyle en C, a C20 ou un
melange de groupes alkyle en CS a C20, par mole de mercaptobenzothiazole.
2. Composition suivant la revendication 1, dans laquelle R, et R2 sont de
l'hydrogene et R, est un groupe alkyle tertiaire de formule R,RsRC- dans
laquelle R4 et Rs sont des groupoa imti,!e et A,. 6 represente des groupes
alky~e ramifi6s mixtes en C,, a C2, ou en C, a C,. 4    EP 0 150 957 B1 3.
Composition suivant la revendication 1 ou 2. dans laquelle est pr6sente une
proportion de 0,2 A 0,5% en poids dudit additif. 4. Composition suivant la
revendication 1, 2 ou 3, dans laquelie le fluide de transmission d'6nergie
cst un fluide de transmission automatique. 5     5. Composition suivant la
revendication 1, 2 ou 3, dans laqijelle le fluide de transmission d'energie
est une huile Diesel universelle pour service s6vere. 5. Utilisation comme
inhibitor d'oxydation et de corrosion et modificateur de friction pour
fluides de transmission d'energie, d'un sel d'amine ou d'ammonium de
mercaptobenzothiazole en solution dans un excbs molaire d'amine, !edit sel
etant forme par r6action du mercaptobenzothiazole avec 1,2 3 3 moles to
d'une amine liquide de formule R1R2R3N d 5&-80C, formule dans laquelle R,
et R2 sont de I'hydrogbne ou des groupes alkyl inf6rieurs et R3 est un
groupe alkyle en C. A Cn ou un m6lange de groupes alkyle en C, 3 C2, par
mole de mercaptobenzothiazole. 15 20 25 30 35 40 45 50 55 60    


