
EP 0 294 458 B1 Description Transmission fluids, particularly those for
synchromesh manual transmissions, have typically been based upon fluids
described for other purposes such as engine oils, differential oils and
automatic transmission fluids. 5   The lighterof these oils, e.g.,
automatic transmission fuldthins outtoo much at the high temperatures
reached during summertime driving resulting in objectional gear noise or
hot raffle. While the heavier of these oils are acceptable under normal
summertime driving conditions, difficulties are often encountered in cold
weather con- ditions. The viscosity of the heavier mineral oils increases
substantially in the winter due to low temperatures. The shifting
characteristics for the manual transmission are then significantly hindered
due to the thickened 10  oil. A second problem which faces a synchromesh
transmission is that of double detent or double bump. This phenomena
results when the static coefficient of friction Is too high and the
engaging sleeve chamfer cannot engage readily with the cone chamfer due to
insufficient slippage to allow smooth engaging. A further problem arises if
the dynamic coefficient of friction is too low as clashing Is observed. The
clashing arises because the 15 relative velocity of the blocker ring and
cone assembly does not go to zero as engagement proceeds. Given a
resurgence of manual transmissions in an attempt to conserve fuel and in
high performance vehi- cles using manual transmissions, it becomes
imperative that the problems of double detent, low temperature shift effort
and clashing be solved. The present invention provides a solution to double
detent, clashing and shift effort through the formulation of a manual
transmission fluid which exhibits high dynamic friction properties 20 as
well as low static friction properties and through temperature viscosity
controls. United States patent 4,031,023 issued June 21, 1977 to Musser and
Koch, discloses the use of viscosity improvers to impart a liquid character
to a lubricating composition. Musser et al also discloses synthetic lub-
ricating oils, extreme pressure (EP) agents and dispersants. The term
dispersants as utilized by Musser et al include materials which suspend or
disperse sludge and which are described as being oil-soluble, and stably 25
dispersible in lubricating compositions. Heilman etal In United States
patent 3,957,664 issued May 18,1976, discuss the use of olefin based synth-
etic lubricants. In particular, internal olefins or mixtures of internal
olefins are combined with di-t-butyl-p-cresol to obtain a high temperature
lubricant. United States patent 3,929,650 to King et al issued December
30,1975 discloses borated over-based alkali 30     metal carbonates of
alkali or alkaline earth metal sulfonates. United States patent 3,480,548
to Hellmuth et al issued November 25, 1969 discloses overbased boronated
products. Wiley et al in United States patent 3,944,495 issued March
16,1976, discuss various di-alkyl dithlophos- phates obtained from oxylated
long, straight-chain alcohols, acids or mercaptans and the use of such
materials in lubricating oils. Wiley et al is concerned with automatic
transmission fluids and, in particular, zinc salts which 35 are stated to
give anti-corrossion and anti-wear properties to the automatic
transmission. United States patent 4,119,550 issued October10, 1978 to
Davis and Holden describes sulfurized olefins as lubricant additives A
further disclosure of sulfurized olefins for use in lubricants is found in
United States Patent 4,119,549 issued October 10, 1978 to Davis. Further
disclosures of sulfurized olefins for lubricant formulations are found in
United States patent 40  4,344,854 to Davis et al issued August 17, 1982.
Still further disclosures of sulfurized products useful in lub- ricants are
found in Davis, United States patent 4,191,659 issued March 4, 1980. The
use of calcium alkyl benzene sulfonates and polyolefins In a lubricant Is
found in United States patent 4,172,855 issued October 30, 1979 to Shubkin
et al. Horodysky, in United States patent 4,529,528 issued July 16, 1985
describes borated amine-phosphite reaction products which are useful in
lubricants and fuels. 45    Horodysky also discloses various olefin
polymers which are stated to be useful In synthetic oils. Howie et al, In
United States patent 4,525,289 issued June 25, 1985, discloses various
lubricating formu- lations utilizing overbased calcium suifonate and
overbased magnesium sulfonate. Trimers of alpha-decene are shown in
combination with the sulfonate salts and as well with dispersants, foam
Inhibitors and amides In Howie et al. 50      The foregoing references,
while generally applicable to lubridating compositions, do notspecifically
discuss the issue of obtaining good dynamic and static properties In a
manual transmission fluid. The present invention deals with obtaining a
manual transmission fluid having outstanding static and dynamic frictional
properties. Throughout the specification and claims, percentages and ratios
are by weight, temperatures are in deg- rees Celsius, and pressures are in
KPascals over ambient unless otherwise indicated. To the extent that refer-
55 ences cited in the specification are relevant to the present invention,
they are herein incorporated by reference. According to one aspect of the
present invention there is provided a lubricant mixture suitable for a
manual transmission fluid comprising: (a) a boronated overbased alkali
metal or alkaline earth metal salt selected from suifonates, phenates,
oxyl- 2 



` EP 0 294 458 B1 ates, carboxylates and mixtures thereof, having a high
carbonate content of at least about 5% by weight; (b) a friction modifier
selected from fatty phosphites, fattyacid amides, borated fatty epoxides,
fatty amines, glycerol esters and their borated derivatives, borated
alkoxylated fatty amines, sulfurized olefins and mixt- ures thereof; 5
(c) and an oil of lubricating viscosity According to another aspect of the
present invention there is provided a lubricant mixture suitable for a
manual transmission fluid comprising: (a) a high carbonate content borated
product containing at least about 5% by weight of carbonate obtain- able
from the process comprising: 10        (i) mixing a carbonate overbased
sulfonate and any required inert liquid medium, (ii) berating the mixture
(I) with a borating agent at a temperature less than that at which
substantial foaming occurs, thereby substantially retaining the carbonate
in the mixture, (iii) raising the temperature of the mixture (ii) to that
temperature in excess of the boiling point of water within the mixture
(ii), 15        (iv) separating substantially all of the water from the
reaction mixture (iii) while retaining substantially all of the carbonate
In the mixture (111) and, (v) recovering the product (iv) as a high
carbonate content berated product. (b) a friction modifier selected from
fatty phosphites, fatty acid amides, borated fatty epoxides, fatty amines,
glycerol esters and their borated derivatives, borated alkoxylated fatty
amines, sulfurized olefins and mixt- 20      ures thereof; (c) and an oil
of lubricating viscosity. According to a further aspect of the present
invention there is provided a lubricant mixture suitable for a manual
transmission fluid comprising: (a) a high carbonate content overbased
borated product containing at least about 5% by weight of carbon 25
dioxide obtainable from the process comprising: (i) mixing a carbonate
overbased component and any required inert liquid medium, (ii) reacting
component (i) In the presence of a berating agent to a boron content of at
least about 3% by weight of the product, (iii) reducing the water content
of the product (ii) to less than about 3% by weight and, 30        (iv)
recovering the high carbonate content overbased borated product. (b) a
friction modifier erselected from fatty phosphites, fatty acid amides,
borated fatty epoxides,fatty amines, glycerol esters and their borated
derivatives, borated alkoxylated fatty arnines, sulfurized olefins and
mixt- ures thereof; (c) and an oil of lubricating viscosity. 36
Another aspect of the present Invention also provides a concentrate
containing about 95% to about 50% by weight of a mixture of (a), (b) and
(c) wherein: (a) Is a borated overbased alkali metal or an alkaline earth
metal salt selected from sulfonates, phenates, oxylates, carboxylates and
mixtures thereof, having a high carbonate content of at least about 5% by
weight, 40      (b) is a friction modifier selected from fatty phosphates,
fatty acid amides, borated fatty epoxides, fatty amines, glycerol esters
and their borated derivatives, borated alkoxylated fatty amines, sulfurized
olefins and mixtures thereof; and (c) from about 5% to about 50% by weight
of an oil of lubricating viscosity. According to yet another aspect of the
present invention there Is provided a concentrate containing about 45 95%
to about 50% by weight of a mixture of (a), (b) and (c) wherein: (a) Is a
high carbonate content borated product containing at least about 5% by
weight carbonate obtainable from the process comprising: (i) mixing a
carbonate overbased sulfonate and any required Inert liquid medium, (ii)
borating the mixture (i) with a borating agent at a temperature less than
that at which substantial 50        foaming occurs, thereby substantially
retaining the carbonate in the mixture, (iii) raising the temperature of
the mixture (ii) to that temperature in excess of the boiling point of
water within the mixture (ii), (iv) separating substantially all of the
water from the reaction mixture (iii) while retaining substantially all of
the carbonate in the mixture (iii) and, 



55         (v) recovering the product (iv) as a high carbonate content
borated product. (b) is a friction modifier selected from fatty phosphites,
fatty acid amides, berated fatty epoxides, fatty amines, glycerol esters
and their borated derivatives, berated alkoxylated fatty amines, sulfurized
olefins and mixtures thereof; and 3    EP 0 294 458 B1 (c) from about 5% to
about 50% by weight of an oil of lubricating viscosity. According to a
further aspect of the present Invention there is provided a concentrate
containing about 95% to about 50% by weight of a mixture of (a), (b) and
(c) wherein: (a) a high carbonate content overbased borated product
containing at least about 5% by weight of carbon 5        dioxide
obtainable from the process comprising: (i) mixing a carbonate overbased
component and any required inert liquid medium, (ii) reacting component (i)
in the presence of a borating agent to a boron content of at least about 3%
by weight of the product, (iii) reducing the water content of the product
(ii) to less than about 3% by weight and, 10        (iv) recovering the
high carbonate content overbased borated product. (b) is a friction
modifier selected from fatty phosphitek fatty acid amides, borated fatty
epoxides, fatty amines, glycerol esters and their borated derivatives,
borated alkoxylated fatty amines, sulfurized olefins and mixtures thereof;
and (c) from about 5% to about 50% by weight of an oil of lubricating
viscosity. 15      Various preferred features and embodiments of the
present invention will now be described by way of non- limiting example.
The first aspect of the present Invention is the borated over-based alkali
metal or alkaline earth metal salt which has been found particularly useful
to assist In the frictional properties In the manual transmission fluid
compositions. The salt may be a phenate, oxylate, carboxylate or preferably
a sulfonate. It has been determined 20  thatthe preferred salt is a sodium
sulfonate, thereafter the preference Isfora potassium, calcium, or
magnesium salt. The sulfonate salts are those having a substantially
oleophilic character and which are formed from organic materials. Organic
sulfonates are well known materials in the lubricant and detergent arts.
The sulfonate com- pound should contain on average from about 10 to about
40 carbon atoms, preferably from about 12 to about 25  36 carbon atoms and
preferably from about 14 to about 32 carbon atoms on average. Similarily,
the phenates, oxylates and carboxylates have a substantially oleophilic
character. Whilethe present invention allows forthe carbon atoms to be
either aromatic or in a paraffinic configuration, it is highly preferred
that alkylated aromatics be employed. While naphthalene based materials may
be employed, the aromatic of choice is the benzene moiety. 30      The most
preferred composition is thus a monosulfonated alkylated benzene, and is
preferably the mono- alkylated benzene. Typically, alkyl benzene fractions
are obtained from still bottom sources and are monoor di-alkylated. It is
believed, In the present Invention, that the mono-alkylated aromatics are
superior to the di- alkylated aromatics in overall properties. It is
desired that a mixture of mono-alkylated aromatics (benzene) be utilized to
obtain the monoalkylated 35    salt(benzene sulfonate) in the present
invention. The mixtures wherein a substantial portion of the composition
contains polymers of propylene as the source of the alkyl groups assists in
the solubility of the salt In the manual transmission fluid. The use of
mono-functional (e.g., mono-sulfonated) materials avoids crosslinking of
the molecules with less precipitation of the salt from the lubricant. The
amount of the salt utilized in the present invention is typically from
about 0.5% to about 8%, preferably 40   from about 0.75% to about 6%, and
most preferably from about 1% to about 5% by weight of the total compo-
sition. For maximum effectiveness, the salt should be greater than 3% by
weight of the composition. It Is also desired that the salt be "overbased".
By overbasing, it is meant that a stoichiometric excess of the metal be
present over that required to neutralize the anion of the salt. The excess
metal from overbasing has the effect of neutralizing acids which may build
up in the lubricant Asecond advantage is that the overbased 45  salt
increases the dynamic coefficient of friction. Typically, the excess metal
will be present over that which is required to neutralize the anion at
about 10: 1 to 30: 1, preferably 11: 1 to 18: 1 on an equivalent basis. The
amount of boric acid charged to the reaction medium depends upon what type
of alkali metal borate is desired. If a tetraborate is desired 2 molar
parts of boric acid are charged per molar equivalent of overbased alkali
metal (e.g., 4 molar parts of boric acid for each molar part of sodium
carbonate). Generally, from 1 to 3 50    molar parts of boric acid are
charged to the reaction medium for each molar equivalent part of overbased
alkali 



metal. The amount of alkaly metal borate which may be present In the
oleophilic lubricating oil may vary from 0.1 to 65 weight percent depending
on whether a concentrate or final lubricant is desired. Generally, for
concen- trates, the borate content varies from 20 to 50 weight percent, and
preferably from 35 to 45 weight percent. 55    For lubricants, the amount
of borate generally varies from 0.1 to 20 weight percent and preferably
from 4 to 15 weight percent. The borate dispersions are conveniently sodium
or potassium metaborates, having from 0 to 8 waters of hydration
(preferably 1 to 5) and prepared from an overbased sodium, ppotassium,
calcium or barium petroleum 4    EP 0 294 458 B1 sulfonate. Particularly
preferred is a borate disperion of sodium metaborate having 0 to 2 waters
of hydration and prepared from an overbased calcium sulfonate. The alkali
metal tetraborates are prepared from an overbased metal sulfonate and
converted into a metabo- rate by the subsequent reaction with two molar
parts of an alkali metal hydroxide per molar part of said alkali 5    metal
tetraborate. This Is the preferred method for preparing the metaborates
since a charge ration of one molar part of boric acid per molar equivalent
part of metal carbonate In the overbased sulfonate tends to form a mixture
predominantly a metal tetraborate and overbased metal carbonate. The
reaction conditions may be the same as that described for the preparation
of the alkali metal carbonate overbased alkali or alkaline earth metal sul-
fonate. 10      A preferred boronated product according to the present
invention may be obtained from a process for obtaining a high carbonate
content borated product comprising: (a) mixing an overbased sulfonate and
any required Inert liquid medium, (b) borating the mixture (a) with a
borating agent at a temperature less than that at which substantial foam-
ing occurs, thereby substantially retaining the carbonate In the mixture,
15     (c) raising the temperature of the mixture (b) to that temperature
in excess of the boiling point of water within the mixture (b), (d)
separating substantially all of the water from the reaction mixture (c)
while retaining substantially all of the carbonate in the mixture (c) and,
(e) recovering the product (d) as a high carbonate content borated product.
20      Another process for obtaining a high carbonate content overbased
borated product containing at least about 5% by weight of carbon dioxide
comprises: (a) mixing an overbased component and any required inert liquid
medium, (b) reacting component (a) in the presence of a borating agent to a
boron content of at least about 3% by weight of the product, 25     (c)
reducing the water content of the product (b) to less than about 3% by
weight and, (d) recovering the high carbonate content overbased borated
product. The products of the above processes well as an overbased borated
product having a mean particle diame- ter of less than about 9 microns is
also described as follows. A.   The Overbased Material . The overbased
components utilized herein are any of those materials 30    typically
utilized for lubricating oils or greases. The anion of the oyerbased
component Is typically a sulfonate, phenate, carboxylate, phosphate or
similar material. Especially preferred herein are the anionic portions
which are sulfonates. Typically the useful sulfonates will be monoor
di-hydrocarbyl substituted aromatic compounds. Such materials are typically
obtained from the by-products of detergent manufacture. The products are
conve- niently mono- or di-sulfonated and the hydrocarbyl substituted
portion of the aromatic compound are typically 35 alkyls containing about
10 to 30, preferably about 14 to 28 carbon atoms. The cationic portion of
the overbased material is typically an alkali metal or alkaline earth
metal. The com- monly used alkali metals are lithium, potassium and sodium,
with sodium being preferred. The alkaline earth metal components typically
utilized are magnesium, calcium and barium with calcium and magnesium being
the preferred materials. 40      The overbasing is accomplished utilizing
an alkaline earth metal or alkali metal hydroxide. The overbasing is
accomplished by utilizing typically any acid which may be bubbled through
the component to be overbased. The preferred acidic material for overbasing
the components of the present invention is carbon dioxide as It provides
the source of carbonate in the product. As it has been noted that the
present invention utilizes con- ventionally obtained overbased materials,
no more is stated within this regard. 45       The preferred overbasing
cation is sodium and the overall preferred product is a borated sodium
carbonate overbased sodium sulfonate. A second preferred product herein is
a borated sodium carbonate overbased cal- 



cium sulfonate. The overbasing is generally done such that the metal ratio
is from about 1.05: 1 to about 50: 1, preferably 2: 1 to about 30: 1 and
most preferably from about 4: 1 to about 25: 1. The metal ratio Is that
ratio of metallic 50    ions on an equivalent basis to the anionic portion
of the overbased material. B.   The inert Liquid Medium. The inert liquid
medium when utilized to obtain the borated product faci- litates mixing of
the ingredients. That is, the overbased materials tend to be ratherviscous
especiallywhen the alkaline earth metal components are utilized. Thus, the
inert liquid medium serves to disperse the product and to facilitate mixing
of the ingredients. The inert liquid medium Is typically a material which
boils at a temperature 55 much greater than that of water and which is
useful in the end product for which the Invention is intended. Typically,
the inert liquid medium is a member selected from the group consisting of
aromatics, aliphatics, alkanols and mineral oil and mixtures thereof. The
aromatics utilized are typically benzene or toluene while the aliphatics
are materials having from about 6 to about 600 carbon atoms. The alkanols
may be mono- or di-al- 5    EP 0 294 458 B1 kanols and are preferably those
materials which have limited water solubility. Typically, alkanols
containing 10 or less carbon atoms are useful herein. Mineral oil, when
used as the Inert liquid medium is as typically defined by the ASTM
standards. The inert liquid medium may be omitted where, for example, the
product is extruded. In such cases 5    mechanical mixing replaces the need
for a solvent. C.   The Carbon Dioxide Component. The carbon dioxide
content of product (d) is greater than about 5% by weight. It is desirable
that the carbon dioxide content of product (d) be between 5.5% and about
12% by weight. The weights given herein are by weight of the total product
including the Inert medium. The carbon dioxide content of the products is
obtained by acidifying the product to liberate all of the [err] in the
product. 10  For purposes herein, the terms carbon dioxide and carbonate
are identical. That is, the carbonate Is the chemi- cally Incorporated form
of the carbon dioxide and the latter is the compound used to specify the
amount of car- bonate in the product. Thus, the ratios expressed herein use
the molecular weight (44) of carbon dioxide. D.   The boronating agent is
conveniently orthoboric acid. Also useful herein are boron halides such as
borontrifluoride, polymers of boric acid, boron anhydride, boron esters,
and similar materials. The boron content 15  of the products of the present
invention Is typically greater than 3%, preferably greater than 4% and most
pref- erably greater than 5% by weight of the product. It is also desirable
that the weight percent of carbon dioxide In the product (d) Is at least
50% by weight of the boron in product (d). Preferably, the percent carbon
dioxide to the percent boron is greater than 75% and most preferably
greater than 100% by weight of the boron. E.   The water content of the
product when it is finished is typically less than 3% by weight. At levels
20  much greater than 2% by weight substantial amounts of the boron can be
lost by forming boron compounds which are soluble in the water and which
are separated off. If the separation does not occur during processing, then
during storage, the boron content may be diminished by having unacceptably
high levels of water in the product. More preferably, the water content of
the product is less than 1% by weight and most preferably less than 0.75%
by weight. 25      F.   The Processing. The products herein are
conventionally obtained up to the point where the boron incorporation
occurs. That is, the boronation aspect to obtain the alkali metal or
alkaline earth metal overbased sulfonate is downstream from the carbonation
facility. If desired, carbonation may continue ; however, such Is not
necessary and hinders the boronation in addition to raising the cost of the
product. The mixture (a) as defined above is treated at (b) ata temperature
less than that at which substantial foam- 30    ing occurs. Such
temperature Is typically less than [err], more preferably less than [err],
and most preferably between about [err] and about [err]. It is also
desirable that the temperature is raised during the boronation but not
raised so rapidly as to cause substantial foaming. Not only does the
foaming cause a loss of head space in the reaction vessel with a
concomitant blocking of reaction ports but the product is not believed to
be the same if it is rapidly liberated of carbon dioxide. That is, there is
an exchange reaction occurring between the 35  carbon dioxide portion of
the overbased material and the boronating agent wherein boron polymers are
incor- porated into the overbased material. Thus, the boronation is allowed
to occur without substantial foaming until the point where substantially no
more boron is taken up by the overbased material. At the point where the
boron is substantially chemically incorporated within the overbased
material, the temperature is then raised to a point in excess of the
boiling point of water within the mixture (b). Such tern- 40    peratures
are typically in excess of [err]   as the water tends to separate rapidly
from the reaction mass at that temperature. Conveniently, the temperature
for removing the water is between about [err] and [err]. As the boronation
is substantially complete and the carbon dioxide content of the product is
stable, substantial foaming 



is avoided at the point where the water is taken from the product. Thus,
little carbon dioxide will be liberated between steps (a) and (d). The
temperature conditions are typically not lowered substantially during steps
(c) 45    and/or (d), especially during (c). The product is typically
recovered as the high, carbonate content borated product by allowing the
product to cool, followed by suitable packaging. Of course, the product is
slightly hygroscopic due to the high inorganic contentand, thus, protective
packaging is recommended. The product (d) may also be recovered by
transferring it for downstream processing such as mixing it with additional
materials such as an oil of lubricating viscosity 50    or other desired
components for a lubricant ora grease. A significant advantage in
practicing the present Inven- tion is that the boronation is brought about
without alternatively raising and lowering the temperature, especially
during segmental addition of the boronating agent. It is desired that the
mean particle diameter of the products obtained herein is less than 9
microns, pref- erably less than 8 microns and most preferably less than 5
microns. Preferably, the particle size distribution Is 55    such that
substantially all of the particles are less than 9 microns, more preferably
less than 8 microns and most preferably less than 5 microns. Thus, the
products obtained herein are substantially different than those known in
the art in that the fine particle size obtained herein allows effective
dispersion in an oil or grease thereby giving effective protection for the
metal surfaces with which the product is brought into contact. General gui-
6    EP 0 294 458 B1 dance in determining the particle size herein is found
in the Textbook of Polymer Science by Billmeyer, fourth printing, March,
1966, Library of Congress Catalog Card No.62-18350. The second required
component of the is a friction modifier such as a fatty phosphite. The
phosphites are generally of the formula [err]. The preferred dialkylated
phosphite as shown in the preceding formula is 5    typically present with
a minor amount of mono-alkylated phosphite of the formula (RO) (HO) PHO. In
the above structure of the phosphite, the term "R" has been referred to as
an alkyl group. It is, of course, possible that the alkyl Is alkenyl and
thus the terms "alkyl" and "alkylated", as used herein, embrace other than
saturated alkyl groups within the phosphite. The phosphite utilized herein
is thus one having sufficient hydrocar- byl groups to render the phosphite
substantially oleophlic and further that the hydrocarbyl groups are
preferably 10 substantially unbranched. It is preferred that the phosphite
contain from about 8 to about 24 carbon atoms In each of the fatty radicals
described as "R", preferably, the fatty phosphite contains from about 12 to
about 22 carbon atoms in each of the fatty radicals, most preferably from
about 16 to about 20 carbon atoms in each of the fatty radicals. It is
highly preferred thatthe fatty phosphite beformed from oleyl groups, thus
having 18 carbon atoms in each fatty 15   radical. Other friction modifiers
which are useful herein are borated fatty epoxides, borated glycerol
monocarboxyl- ates, and borated alkoxylated fatty amines. Borated fatty
epoxides are known from Canadian patent 1,188,704 issued June 11, 1985 to
Davis. The oil-soluble boron-containing compositions of Davis are prepared
by reacting at a temperature from about [err] to about [err]. 20     (A) at
least one of boric acid or boron trioxide with (B) at least one epoxide
having the formula [err] 25     wherein each of [err]  and [err] is
hydrogen or an aliphatic radical, or any two thereof together with the
epoxy carbon atom or atoms to which they are attached, form a cyclic
radical, said epoxide containing at least 8 carbon atoms. As will be
apparent, the borated fatty epoxides are characterized by tie method for
their preparation which involves the reaction of two materials. Reagent A
may be boron trioxide or any of the various forms of boric 30  acid,
including metaboric acid [err], orthoboric acid [err] and tetraboric acid
[err]. Boric acid, and especially orthoboric acid, is preferred. Reagent B
is at least one epoxide having the above formula and containing at least 8
carbon atoms. In the formula, each of the R values Is most often hydrogen
or an aliphatic radical with at least one being an aliphatic radical
containing at least 6 carbon atoms. The term "aliphatic radical" includes
aliphatic hydrocarbon radicals 35 (e.g., hexyl, heptyl, octyl, decyl,
dodecyl, tetradecyl, stearyl, hexenyl, oleyl), preferably free from
acetyienic unsaturation ; substituted aliphatic hydrocarbon radicals
including substituents such as hydroxy, nitro, carbal- koxy, alkoxy and
alkylthio (especially those containing a loweralkyl radical ; i.e., one
containing 7 carbon atoms or less) ; and hetero atom-containing radicals in
which the hetero atoms may be, for example, oxygen, nitrogen or sulfur. The
aliphatic radicals are preferably alkyl radicals, and more preferably those
containing from about 40  10 to about 20 carbon atoms. Mixtures of epoxides
may be used; for example, commercial available [err] 



or [err]   epoxides and the like, wherein [err] is a mixture of alkyl
radicals having two less carbon atoms than the epoxide. Most desirably,
[err] is a straight-chain alkyl radical and especially the tetradecyl
radical. Further useful epoxides are those in which any two of the R
radicals form a cyclic radical, which may be alicyclic or heterocyclic.
Examples are n-butylcyclo-pentene oxide, n-hexylcyclohexene oxide,
methylenecy- 45    clo-octane oxide and
2-methylene-3-n-hexyltetrahydrofuran oxide. The borated fatty epoxides may
be prepared by merely blending the two reagents and heating them at a
temperature from about [err] to about [err], preferably from about [err] to
about [err], for a period of time sufficient for reaction to take place. If
desired, the reaction may be effected in the presence of a substantially
inert, normally liquid organic diluent such as toluene, xylene,
chlorobenzene, dimethylformamide or the like, 50    but the use of such
diluents Is usually unnecessary. During the reaction, water is evolved and
may be removed by distillation. The molar ratio of reagent A to reagent B
is generally between about 1: 0.25 and about 1: 4. Ratios bet- ween about 1
:1 and about 1: 3 are preferred, with 1: 2 being an especially preferred
ratio. It is frequently advantageous to employ a catalytic amount of an
alkaline reagent to facilitate the reaction. 55    Suitable alkaline
reagents include Inorganic bases and basic salts such as sodium hydroxide,
potassium hyd- roxide and sodium carbonate ; metal alkoxides such as sodium
methoxide, potassium t-butoxlde and calcium ethoxide; heterocyclic amines
such as piperidine, morpholine and pyridine ; and aliphatic amines such as
n- butylamine, di-n-hexylamine and tri-n-butylamine. The preferred alkaline
reagents are the aliphatic and 7    EP 0 294 458 B1 heterocyclic amines and
especially tertiary amines. When the preferred method involving the "heel"
is used, the alkaline reagent is typically added to the blend of the "heel"
with reagent A. The molecular structures of the compositions of this
invention are not known with certainty. During their preparation, water is
evolved in near-stoichiometric amounts for conversion of boric acid to
boron trioxide when 5   reagent A is boric acid, and gel permeation
chromatography of the composition prepared from boric acid and a [err]
alpha-olefin oxide mixture in a 1: 2 molar ratio indicates the presence in
substantial amounts of three constituents having approximate molecular
weights of 400, 600 and 1200. The borated amines are generally known from
European published applications 84302342.5 filed April 5, 1984 and
84307355.2 filed October 25, 1984, both authored by Reed Walsh. 10     The
borated amine friction modifiers are conveniently prepared by the reaction
of a boron compound selec- ted from the group consisting of boric acid,
boron trioxide and boric acid esters of the formula [err] wherein R is a
hydrocarbon-based radical containing from 1 to about 8 carbon atoms and
preferably from about 1 to about 4 carbon atoms with an amine selected from
the group consisting of hydroxy containing tertiary amines corresponding to
the formulae B - [err] (A) and 20                                      B -
[err]  (B) wherein Z is an imidazolene radical, [err] in each formula is a
lower alkylene based radical containing from 1 to about 8 carbon atoms, R2
Is a radical selected from the group consisting of hydrocarbon based
radicals con- taining from 1 to about 100 carbon atoms and alkoxy radicals
of the structure [err] where [err] is a lower 25  alkylene based radical
containing from 1 to about 8 carbon atoms, [err] and [err] (pendent from
the ethylenic carbon in the 2 position in the imidazolene (Z) radical) are
each hydrocarbon based radicals containing from 1 to about 100 carbon
atoms, x and y are each an integer ranging from at least 1 to about 50 and
the sum of x + y is at most 75. In one embodiment, the amines useful in
preparing the organo-borate additive compositions are those ter- 30  tiary
amines corresponding to (A) above wherein [err] is an alkoxyradical of the
structure [err] wherein [err] is a lower alkylene radical containing from I
to about 8 carbon atoms and [err] is an aliphatic based hydrocarbon radical
containing from about 8 to about 25 carbon atoms, and preferably from about
10 to about 20 carbon atoms and x and y are each an an Integer ranging from
at least 1 to about 25 and wherein the sum of x + y is at most 50, and
those tertiary amines containing the imidazoline structure above wherein
[err] is a lower alkylene 35    based radical containing from 1 to about 8
carbon atoms, [err] is an aliphatic based hydrocarbon radical, pref- erably
alkyl or alkenyl based radical, containing from about 8 to about 25 carbon
atoms and preferably from about 10 to about 20 carbon atoms. Preferred
tertiary amines useful in preparing the multi-functional organo-borate
additive compositions are those tertiary amines corresponding to formula
(A) above wherein [err] is an alkoxy radical of the structure 40    [err],
wherein [err] and [err] are individually ethylene or propylene radicals,
[err] is an alkyl or an alkenyl based 



hydrocarbon radical containing from about 10 to about 20 carbon atoms, x
and y are each an integer ranging from at least 1 to about 9 and preferably
from at least 1 to about 5 and the sum of x + y is at most 10 and pref-
erably at most 5, i.e., the sum of x + y ranges from about 2 to about 10
and preferably from about 2 to about 5 respectively. Amines, per se, such
as leyl amines are useful as friction modifiers herein. 45      As used
herein, the term "hydrocarbon-based radical" denotes a radical having a
carbon atom directly attached to the remainder of the molecule and having
predominantly hydrocarbon character within the context of this invention.
Such radicals include the following: (1) Hydrocarbon radicals ; that is,
aliphatic, (e.g., alkyl or alkenyl), alicyclic (e.g., cycloalkyl
orcycloalkenyl), aromatic, aliphatic- and alicyclic-substituted aromatic,
aromatic-substituted aliphatic and alicyclic radicals, 50      and the
like, as well as cyclic radicals wherein the ring is completed through
another portion of the molecule (that is, any two Indicated hydrocarbon
radicals, e.g., [err] and [err], may togetherform an alcyclic radical and
such radical may contain heteroatoms such as nitrogen, oxygen and sulfur).
Such radicals are known to those skilled In the art; representative
examples are examples of such radicals as represented by R2, R3 and [err]
in the formulae above include methyl, ethyl, butyl, hexyl, octyl, decyl,
dodecyl, tetradecyl, octadecyl 55      eicosyl, cyclohexyl, phenyl and
naphthyl and the like including all isomeric forms of such radicals and
when [err] and [err] together form an alicyclic radical, then examples of
such radicals include morpholinyl, piperidyl, piperazinyl, phenothiazinyl,
pyrrolyl, pyrrolidyl, thiazolidinyl and the like. (2) Substituted
hydrocarbon radicals ; that Is, radicals containing non-hydrocarbon
substituents which, In 8    EP 0 294 458 B1 the- context of this invention,
do not alter the predominantly hydrocarbon character of the radical. Those
skilled in the art will be aware of suitable substituents; representative
examples are hydroxy (HO-); alkoxy (RO-); carbalkoxy [err]; acyl [RC(O)-];
acyloxy [err]; carboxamide [err]; acylimidazyl; [RC(NR)-]; nitro[err]; and
alkylthio(RS-) and halogen atoms (e.g., F, Cl, Br and I). 5      Hetero
radicals ; that Is, radicals which, while predominantly hydrocarbon,
contain atoms otherthan carbon present in a chain or ring otherwise
composed of carbon atoms. Suitable hetero atoms will be apparent to those
skilled in the art and include, for example, nitrogen, oxygen and sulfur.
In general, no more than about three substituents or hetero atoms, and
preferably no more than one, will be present for each 10 carbon atoms in
the hydrocarbon-based radical. 10     Terms such as "alkyl-based radical,"
"alkenyl-based radical" and alkylene-based radical" and the like have
analogous meanings with respect to alkyl and aryl radicals and the like.
Representative examples of the tertiary amine compounds useful in preparing
the organo-borate com- pounds of this Invention include monoalkoxylated
amines such as dimethylethanolamine, diethylethanolamine,
dibutyl-ethanolamine, dilso propylethaanolamine, di(2-ethylhexyl)
ethanolamine, phenylethylethanolamine, 15   dibutylisopropanolamine,
dimethylisopropanolamine and the like and polyalkoxylated amines such as
methyl- diethanolamine, ethyl-diethanolamine, phenyldiethanolamine,
diethyleneglycol mono-N-morpholinoethyl ether,
N-(2-hydroxyethyl)thiazoli-dine, 3-morpholinopropyl-(2-hydroxyethyl)
cocoamine, N-(2-hydroxy-ethyl)- N-tallow-3-aminomethyl-propionate,
N-(2-hydroxyethyl)-N-tallow acetamide, 2-oleoylethyl(2-hydroxyethyl) tal-
lowamine, N-[N'-dodecenyl; '-[2-hydroxy-ethylaminoethyl] thiazole,
2-methoxyethyl-(2-hydroxyethyl) 20 tallowamine, 1-[N-dodecenyl ;
N-2-hydroxyethyl-aminoethyl] imidazole,
N-[N'-octadecenyl-N'-2-hydroxyethyl- aminoethyl] phenothiazine,
2-hydroxydicocamine, 2-heptadecenyl-1-(2-hydroxyethylimidazoline,
2-dodecyi-1- (5-hydroxypentyi-lmidazoline), 2-(3-cyclohexyl
propyl)-1-(2-hydroxyethyl-imidazoline) and the like. An especially
preferred class of tertiary amines useful In preparing the organo-borate
compounds of the invention is that constituting the commercial alkoxylated
fatty amines known by the trademark "ETHOMEEN" 25  and available from the
Armak Company. Representative examples of these ETHOMEEN is ETHOMEEN C/12
(bis[2-hydroxyethyl] cocoamine); ETHOMEEN
C/20(polyoxyethylene[10]cocoamine); ETHOMEEN
S/12(bis[2-hydroxyethyl]soyamine); ETHOMEEN
T/12(bis[2-hydroxyethyl]taliowamine); ETHOMEEN
T/15(polyoxyethylene-[5]tallowamine); ETHOMEEN
0/12(bis[2-hydroxyethyl]oleyl-amine; ETHOMEEN
18/12(bis[2-hydroxyethyl]octadecylamine; ETHOMEEN 18/25
(polyoxyethylene-[15]octadecylamine and the 30    like. Of the various
ETHOMEEN compounds useful in reparing the organo-borate additive compounds
of the invention, ETHOMEEN T/12 is most preferred. If desired, the tertiary
amine reactants represented by formulae (A) and (B) above may be reacted
first with elemental sulfur to sulfurize any carbon-to-carbon double bond
unsaturation which may be present in the hyd- rocarbon based radicals [err]
and [err] when these radicals are, for example, alkenyl radicals (e.g.,
fatty oil or 35  fatty acid radicals). Generally the sulfurization reaction
will be carried out at temperatures ranging from about [err] to about [err]
and preferably from about [err] to about [err]. The molar ratio of sulfur
to amine 



can range from about 0.5: 1.0 to about 3.0: 1.0 and preferably 1.0 : 1.0.
Although, generally no catalyst is required to promote sulfurization of any
carbon-to-carbon double bond unsaturation which may be present in any
tertiary amine reactant useful in preparing the organo-borate compositions
of this invention, catalysts may 40    be employed, if desired. If such
catalysts are employed, preferably such catalysts are tertiary hydrocarbon
sub- stituted amines, most preferably, trialkylamines. Representative
examples of which include tributylamine, dimethyloctylamine, triethylamine
and the Ike. The organo-borate additive friction modifiers can be prepared
by adding the boron reactant, preferably boric acid, to at least one of the
above defined tertiary amine reactants, in a suitable reaction vessel, and
heating 45 the resulting reaction mixture at a temperature ranging from
about 50 to about [err] with continuous stiffrring. The reaction is
continued until by-product water ceases to evolve from the reaction mixture
indicating comple- tion of the reaction. The removal of by-product water is
facilitated by either blowing an inert gas, such as nit- rogen, over the
surface of the reaction mixture or by conducting the reaction at reduced
pressures. Preferably the reaction between the boron reactant and the
tertiary amine will be carried cut at temperatures ranging from 50    about
[err] to about [err] and most preferably between about [err] and 230C while
blowing with nitrogen. Although normally the amines will be liquid at room
temperature, in those instances where the amine reac- tant Is a solid or
semi-solid, It will be necessary to heat the amine to above its melting
point in order to liquify it prior to the addition of the boron-containing
reactant thereto. Those of ordinary skill in the art can readily deter-
mine the melting point of the amine either from the general literature or
through a simple melting point analysis. 55      Generally, the amine
reactant alone will serve as the solvent for the reaction mixture of the
boron containing reactant and amine reactant. However, if desired, an inert
normally liquid organic solvent can be used such as mineral oil, naptha,
benzene, toluene or xylene can be used as the reaction media. Where the
organo-borate additive compound is to be added directly to a lubricating
oil, it is generally preferred to conduct the reaction 9    EP 0 294 458 B1
merely using the amine reactant as the sole solvent. The borated fatty acid
esters of glycerol are prepared by borating a fatty acid ester of glycerol
with boric acid with removal of the water of reaction. Preferably, there is
sufficient boron present such that each boron will react with from 1.5 to
2.5 hydroxyl groups present in the reaction mixture. 5      The reaction
may be carried out at a temperature in the range of [err] to [err], in the
absence or presence of any suitable organic solvent such as methanol,
benzene, xylenes, toluene, neutral oil and the like. Fatty acid esters of
glycerol can be prepared by a variety of methods well known in the art.
Many of these esters, such as glycerol monooleate and glycerol tallowate,
are manufactured on a commercial scale. The esters useful are oil-soluble
and are preferably prepared from [err] to [err] fatty acid or mixtures
thereof such as 10    are found In natural products. The fatty acid may be
saturated orunsaturated. Certain compounds found in acids from natural
sources may include licanic acid which contains one keto group. Most
preferred [err] to [err] fatty acids are those of the formula RCOOH wherein
R is alkyl or alkenyl. The fatty acid monoester of glycerol is preferred,
however, mixtures of mono- and diesters may be used. Preferably any mixture
of mono- and diester contains at least 40% of the monoester. Most
preferably, mixtures 15  of mono- and diesters of glycerol contain from 40
to 60 percent by weight of the monoester. For example, com- mercial
glycerol monooleate contains a mixture of from 45% to 55% by weight
monoester and from 55% to 45% diester. preferred fatty acids are oleic,
stearic, isostearic, palmitic, myristic, palmitoleic, linoleic, lauric,
linolenic, and eleostearic, and the acids from the natural products tallow,
palm oil, olive oil, peanut oil, corn oil, neat's 20  foot oil and the
like. A particularly preferred acid is oleic acid. The borated fatty acid
esters are conveniently stabilized against hydrolysis by reacting the
esters with an alkyl or alkenyl mono- or bissuccinimide. Additional
ingredients which may be included in the manual transmission fluid of the
present invention are fatty acid amides which are useful as additional
friction modifiers, particularly for reducing the static coefficient of
friction. 25      A sulfurized olefin is included in the present Invention
as a friction modifier which also functions as an ex- treme pressure agent.
Extreme pressure agents are materials which retain their character and
prevent metal to metal damage, e.g., contact, when gears are engaged and
meshed. The sulfurization of olefine Is generally known as Is evidenced by
United States patent 4,191,659 as previously disclosed. The sulfurized
olefins which are useful in the present invention are those materials
formed from olefins 30   which been reacted with sulfur. Thus, an olefin is
defined as a compound having a double bond connecting two aliphatic carbon
atoms. In its broadest sense, the olefin may be defined by the formula
[err] wherein each of [err]     and [err] is hydrogen or organic radical.
In general, the R values in the above formula 



which are not hydrogen may be satisfied by such groups as [err] -COOM,-CN,
35 [err] -X, [err] or -Ar. Each [err] is independently hydrogen, alkyl,
alkenyl, aryl, substituted alkyl, substituted alkenyl or substituted 40
aryl, with the proviso that any two [err] groups can be alkylene or
substituted alkylene whereby a ring of up to about 12 carbon atoms is
formed; M is one equivalent of a metal cation (preferably Group I or II,
e.g., sodium, potassium, magnesium, barium, calcium); X is halogen (e.g.,
chloro, bromo, or lodo); 45     Y is oxygen or divalent sulfur; and Ar Is
an aryl or substituted aryl radical of up to about 12 carbon atoms. Any two
of [err]     and [err] may also together form an alkylene or substituted
alkylene group; i.e., the olefinic compound may be alicyclic. The nature of
the substituents in the substituted moieties described above are not
normally a critical aspect 50    of the invention and any such substituent
is useful so long as it is, or can be made compatible, with lubricating
environments and does not Interfere underthe contemplated reaction
conditions. Thus, substituted compounds which are so unstable as to
deleteriously decompose under the reaction conditions employed are not
contem- plated. However, certain substituents such as keto or aldehydo can
desirably undergo sulfurization. The selec- tion of suitable substituents
is within the skill of the art or may be established through routine
testing. Typical 55    of such substituents include any of the above-listed
moieties as well as hydroxy, amidine, amino, sulfonyl, sul- finyl,
sulfonate, nitro, phosphate, phosphite, alkali metal mercapto and the like.
The olefinic compound is usually one In which each R value which is not
hydrogen is independently alkyl, alkenyl or aryl, or (less often) a
corresponding substituted radical. Monoolefinic and diolefinic compounds,
par- 10    EP 0 294 458 B1 ticularly the former, are preferred, and
especially terminal monoolefinic hydrocarbons; that is, those com- pounds
in which [err] and [err] are hydrogen and [err] and [err] are alkyl or
aryl, especially alkyl (that Is, the olefin is aliphatic). Olefnic
compounds having about 3 to 30 and especially about 3 to 18 (most often
less than 9) carbon atoms are particularly desirable. 5       Isobutene,
propylene and their oligomers such as dimers, trimers and tetramers, and
mixtures thereof are especially preferred olefinic compounds. Of these
compounds, isobutylene and diisobutylene are particularly desirable because
of their availability and the particularly desirable because of their
availablity and the par- ticularly high sulfur-containing compositions
which can be prepared therefrom. The sulfurization of such compounds is
conducted as Is known in the art and thus no further discussion of 10  the
sulfurized olefin component is given at this point Various sulfurized
olefins which are useful in the present invention are shown in Table I
below: 15 20 25 30 35 40 45 50 55    EP 0 294 458 B1 TABLE I % sulfur
Olefinic              Molar         Temp.,       in Example   compound
ratio        [err]      product (a)       Isobutene; 1-          1:1:0.5
171       46.9 



[err] 10  (b)  1-Octene                     1:1.5:0.5    171         34.3
(C)  Isobutene; 1-               1:1:0.5        171       44. [err] 15
(d)  Diisobutene                 1:1.5:0.5    171         41. (e)  [err]
a-olefin            1:1.5:0.5    171         20.6 (f)  Cyclohexene
1:1:0.5        171       31.8 (g)  Isobutene: 1-               1:1:0.5
171       39.5 [err] (h)  Methyl oleate               1:1.5:0.5    171
16.5 (i)  a-Methylstyrene             1:1:0.5        171       39.2 25  (j)
Isobutene;                   1:1:0.5        171       47.2 [err] (k)  [err]
1:1.5:0.5    171          2.6 (l)  [err]                       1:1.5:0.5
171           - (m)  1-Butene                    1:1:0.5        138-171
49.5 (n)  Isodecyl acrylate           1:0.5:0.5    171         13.1 (o)
Diels-Alder                 1:1.5:0.5    171         25.1 35        adduct
of butadiene and butyle acrylate (p)  2-Butene6                   1:1:0.5
171       48.9 40     (q)  Turpentine                  1:1.5:0.5      171
39.2 [err] Olefinic  compound(s):S:[err]. [err] 1:1 molar ratio. 45   [err]
0.9:0.1 molar ratio. [err]Number average molecular weight of about 1000 as
determined by vapor pressure osmometry. [err] No separation step. [err] Cis
and trans isomers. The amount of the friction modifier employed in the
transmission fluids of the present Invention Is typically 55  from about
0.1% to about 5%, preferably from about 0.25% to about 4%, and most
preferably from about 0.5% to about 3.5% by weight of the total
composition. A preferred lubricant base for use herein is mineral oil. The
term mineral oil is used In Its conventional defi- nition. The synthetic
lubricating oils useful herein include hydrocarbon oils and halosubstituted
hydrocarbon 12    EP 0 294 458 B1 oils such as polymerized and
interpolymerized olefins (e.g., polybutylenes, polypropylenes,
propylene-isobu- tylene copolymers, chlorinated polybutylenes, etc.);
poly(1-hexenes), poly(1-octenes), poly(1-decenes), etc. and mixtures
thereof; alkylbenzenes (e.g., dodecyl-benzene:, tetradecylbenzenes,
dinonylbenzenes, di-(2- ethylhexyl)-benzenes, etc.) ; polyphenyls (e.g.,
biphenyls, terphenyls, alkylated polyphenyls, etc.); alkylated 5   diphenyl
ethers and alkylated diphenyl sulfides and the derivatives, analogs and
homologs thereof and the like. Aikylene oxide polymers and interpolymers
and derivatives thereof where the terminal hydroxyl groups have been
modified by esterification, etherification, etc., constitute another class
of known sythetic lubricating oils that can be used. These are exemplified
by the oils prepared through polymerization of ethylene oxide or propylene
oxide, the alkyl and aryl ethers of these polyoxyalkylene polymers (e.g.,
methylpolyisopropylene 10    glycol ether having an average molecular
weight of about 1000, diphenyl ether of polyethylene glycol having a
molecular weight of about 500-1000, diethyl ether of polypropylene glycol
having a molecular weight of about 1000-1500, etc.) or mono- and
polycarboxylic esters thereof, for example, the acetic add esters, mixed
[err] fatty acid esters, or the [err]Oxo acid diester of tetraethylene
glycol. Another suitable class of synthetic lubricating oils that can be
used comprises the esters of dicarboxylic 15    acids (e.g., phthalic acid,
succinic acid, alkyl succinic acids, alkenyl succinic acids, maleic acid,
azeiaic acid, suberic acid, sebacic acid, fumaric acid, adipic acid,
linoleic acid dimer, malonic acid, alkyl malonic acids, alkenyl malonic
acids, etc.) with a variety of alcohols (e.g., butyl alcohol, hexyl
alcohol, dodecyl alcohol, 2-ethyl- hexyl alcohol, ethylene glycol,
diethylene glycol monoether, propylene glycol, etc.). Specific examples of
these esters include dibutyl adipate, di(2-ethylhexyl) sebacate, di-n-hexyl
furnarate, dioctyl sebacate, dilsooctyl aze- 20  late, dilsodecyl azelate,
dioctyl phthalate, didecyl phthalate, dielcosyl sebacate, the 2-ethylhexyl
diester of 



linoleic acid dimer, the complex ester formed by reacting one mole of
sebacic acid with two moles of tet- raethylene glycol and two moles of
2-ethylhexanolc acid and the like. Esters useful as synthetic oils also
include those made from [err] to [err] monocarboxylic acids and polyols and
polyol ethers such as neopentyl glycol, trimethylol propane,
pentaerythritol, dipentaerythritol, tripentaeryt- 25  hritol, etc.
Silicon-based oils such as the polyalkyl-, polyaryl-, polyalkoxy- or
polyaryloxy-siloxane oils and silicate oils comprise another useful class
of synthetic lubricants (e.g., tetraethyl silicate, tetraisopropyl
silicate, tetra-(2- ethylhehyl)silicate, tetra-(4-methyl-hexyl) silicate,
tetra-(p-tert-butylphenyl)sillcate, hexyl-(4-methyl-2-pen- toxy)disiloxane,
poly(methyl)siloxanes, poly(methylphenyl)siloxanes, etc.). Other synthetic
lubricating oils 30    include liquid esters of phosphoruscontaining acids
(e.g., tricresyl phosphate, trioctyl phosphate, diethyl ester of decane
phosphonic acid, etc.), polymeric tetrahydrofurans and the like. Polyolefin
oligomers are typically formed by the polymerization reaction of
alpha-olefins. Nonalpha-olefins may be oligomerized to give a synthetic oil
within the present invention, however, the reactivity and availability of
alpha-olefins at low cost dictates their selection as the source of the
oligomer. 35      The polyolefin oligomer synthetic lubricating oils of
interest in the present Invention include hydrocarbon oils and
halo-substituted hydrocarbon oils such as are obtained as the polymerized
and Interpolymerized ole- fins, e.g., oligomers, Include the polybutylenes,
polypropylenes, propylene-isobutylene copolymers, chlorinated
polybutylenes, poly(1-hexenes), poly(1-octenes), poly(1-decenes), similar
materials and mixtures thereof. Typically, the oligomer is obtained from a
monomer containing from about 6 to 18 carbon atoms, preferably 40  from
about 8 carbon atoms to about 12 carbon atoms. Most preferably, the monomer
used to form the oligomer Is decene, and preferably 1-decene. The
nomenclature alpha-olefin is a trivial name and the IUPAC nomenclat- ure of
a 1-ene compound may be considered to have the same meaning within the
present invention. While it is not essential that the oligomer be formed
from an alpha-olefin, such Is desirable. The reason for forming the
oligomer from an alpha-olefin is that branching will naturally occur at the
points where the olefin 45   monomers are joined together and any
additional branching within the backbone of the olefin can provide too high
a viscosity ofthe end oil. It is also desirable thatthe polymerformed from
the alpha olefin be hydrogenated. The hydrogenation is conducted according
to known practices. By hydrogenating the polymer free radical attack on the
allyic carbons remaining after polymerization Is minimized. The molecular
weight of the oligomer Is typically averages from about 250 to about 1400,
conveniently from 50    about 280 to about 1200 preferabiy from about 300
to about 1100 and most preferably about 340 to about 520. The choice of
molecular weight of the oligomer is largely dependent upon whether a
viscosity improver is included within the formulation. That is, the
polyolefin oligomer, may require either a thickening or a thinning effect
to ensure that the proper lubricating viscosities are maintained under
extreme heat and cold conditions. A further desirable synthetic lubricant
is an alkylated aromatic compound. The alkylated aromatic com- 55    pounds
are particularly beneficial In improving the low temperature flow
characteristics. The alkylated aromatics may be referred to, supra, under
the discussion of the alkaline earth metal salt. The alkylated aromatics
are the same base materials utilized to manufacture the aromatic sulfonate.
The alkylated aromatic compound may be obtained in mixture with the
sulfonate due to incomplete sulfo- 13    EP 0 294 458 B1 nation of the
alkylated aromatic. Of course, the alkylated aromatic may be obtained
directly. Preferably, the aromatic nucleus of the alkylated aromatic
compound is benzene. A particularly useful synthetic lubricant is a mixture
of the alpha olefin ollgomer and the alkylated aromatic. Typically, a
mixture of the oligomer to the alky- lated aromatic will be at a weight
ratio if about 8: 1 to about 1: 8. 5      The amount of the oil of
lubricating viscosity which is employed in the present invention is
typically from about 4% to about 98%, with intermediate ranges of about 7%
to about 96%, and about 5% to about 95% by weight of the composition. The
products herein are conveniently obtained at from 95% to 50% by weight of
the composition and the oil of lubricating viscosity is obtained at 5% to
50% by weight of the composition. The pro- ducts are then diluted out by
the customer to the final specifications. 10      Several additional
components are desirably added to the manual transmission fluids of the
present Inven- tion. Viscosity improving materials as previously referred
to may be included in the compositions of the present invention. The
viscosity index improvers typically include polymerized and copolymerized
alkyl methacrylates and mixed esters of styrene-maleic anhydride
Interpolymers reacted with nitrogen-containing compounds. Polyisobutylene
compounds are also typically used as viscosity index improvers. The amount
of viscosity 15    improver which may be typically added to the fully
formulated manual transmission fluid composition is about 1% to about 50%,
preferably about 10% to about 25% by weight 



A water tolerance fixer is desirably included herein at a level 0.1 part to
5 parts per 100 parts of the oil. A suitable fixer is the reaction product
obtained by reacting reactant (A) with reactant (B), wherein (A) is
selected from the group consisting of: 20 [err] and the anhydride of (A) 25
RH CCOOCOC [err] wherein R is hydrocarbyl containing a sufficient number of
carbons to provide for oil solubility of the reaction product; and (B) Is
selected from the group of compounds represented by: 30
[err] wherein [err] is hydrogen oran alkylene moiety containing 1 to 4
carbons and [err] and [err] are each an alkyl moiety containing 1 to 4
carbon atoms. These products are described In the applicant Tipton's
corresponding U.S. application docket number 2339 filed November 18, 1986.
35      Zinc salts are also added to manual transmission lubricants. Zinc
salts are ordinarily utilized as anti-wear agents such as zinc
dithiophosphates. The zinc salts are added at levels measured by weight of
the zinc metal atfrom about 0.02% to about 0.2%, preferably from about
0.04% to about 0.15% by weight Further useful components herein include
seal swell agents such as sulfones and sulfolanes. Suitable seal swell
agents are disclosed in United States Patent 4,029,587 to Koch issued June
14, 1977. A still further useful 40    component in the present invention
Is a foam suppression agent such as a silicone oil. Any othertypical ingre-
dient may be included herein such as pour point depressants, dyes, odorants
and the like. A particular utility of the products of the present invention
is that they are highly effective in having a high dynamic, and a low
static coefficient of friction. The use of boron in the friction modifier
component results in reducing the static coefficient of friction and in the
boron being delivered at a more effective rate to the metal 45  surfaces.
However, the boron in the friction modifier reduces the dynamic coefficient
of friction which is not desi- rable. The use of the boronated overbased
salt results In the dynamic coefficient of friction being substantially
increased. Thus, the placement of boron in both components (a) and (b) is
highlydesirable. The products herein are also of relatiyely low viscosity
at temperatures of -25C and thus shift easily. The products herein are
primarily designed for manual transmission fluids although they may be
used, 50    where appropriate, for hydraulic fluids and other functional
fluids. The following are suggested non-limiting examples of the present
invention. EXAMPLE I 55      A manual transmission fluid is prepared by
combining the following ingredients: 56.5 parts of mineral oil. 20 parts of
a polyisobutylene having an average molecular weight (Mw) of approximately
1700. 15 parts of an alkylated benzene wherein the average alkyl chain is
approximately 12 carbon atoms. 14    EP 0 294 458 B1 1 part of a maleic
anhydride-styrene copolymer esterified as a pour point depressant. 100 ppm
foam inhibitor which is a polydimethyl siloxane. 2.38 parts zinc
dithiophosphate. 0.75 part dioleylphosphite. 5      1 part sulfurized
olefin based on a mixture of 35 parts [err] alpha-olefin, 63% soya oil and
2% oleic acid where the mixture has a sulfur content of 10% by weight. 0.25
part fatty acid amide (oleyl) 0.3 part seal swell agent 3.75 parts borated
sodium carbonate overbased sodium alkyl benzene suifonate where the alkyl
contains 10      24 carbon atoms on average. 0.31 part of the reaction
product of a polylsobutenyl succinic anhydride with an ethoxylated amine.
The product herein has a high dynamic coefficient of friction and a low
static coefficient of friction. Cold weather viscosity is such that
shffting is easily accomplished. 15  EXAMPLE II A manual transmission fluid
is prepared by combining the following ingredients: 56.5 parts of a poly
alpha-olefin based on 1-decene monomer. 20 parts of a polyisobutylene
having an average molecular weight (Mw) of approximately 1700. 20      15
parts of an alkylated benzene wherein the average alkyl chain is
approximately 12 carbon atoms. 1 part of a maleic anhydride-styrene
copolymer esterified as a pour point depressant 



100 ppm foam inhibitor which is a polydimethyl siloxane. 2.38 parts zinc
dithlophosphate. 0.5 part borated fatty [err] epoxide. 25      1 part
sulfurized olefin of Example I. 0.25 part fatty amide. 3.0 parts calcium
alkyl benzene sulfonate (overbased) wherein the alkyl contains about 24
carbon atoms on average. 1.0 part of the boronated sodium carbonate
overbased sodium sulfonate of Example 1. 30      The product herein has a
high dynamic coefficient of friction and a low static coefficient of
friction. Cold weather viscosity is such that shifting is easily
accomplished. EXAMPLE III 35      A manual transmission fluid is prepared
by combining the following ingredients: 56.5 parts of mineral oil. 20 parts
of a polylsobutylene having an average molecular weight (Mw) of
approximately 1700. 15 parts of an alkylated benzene wherein the average
alkyl chain is approximately 12 carbon atoms. 1 part of a maleic
anhydride-styrene copolymer esterified as a pour point depressant. 40
100 ppm foam inhibitor which is a polydimethyl siloxane. 1.0 part zinc
dithiophosphate 1 part sulfurized olefin based on Example I 0.25 part fatty
amide 3.5 parts calcium sulfur coupled alkyl [err] phenate overbased to 200
total base number. 45      1.0 part borated sodium carbonate overbased
sodium alkyl benzene sulfonite from Example 1. 1.0 part gylcerol monooleate
(borated). The product herein has a high dynamic coefficient of friction
and a low static coefficient of friction. Cold weather viscosity is such
that shifting is easily accomplished. 50  EXAMPLE IV A manual transmission
fluid is prepared by combining the following ingredients: 56.5 parts of a
poly alpha-olefin based on 1-decene monomer. 20 parts of a polylsobutylene
having an average molecular weight (Mw) of approximately 1700. 55       15
parts of an alkylated benzene wherein the average alkyl chain is
approximately 12 carbon atoms. 1 part of a maleic anhydride-styrene
copolymer esterified as a pour point depressant 100 ppm foam inhibitor
which is a polydimethyl siloxane. 1.0 part zinc dithiophosphate. 15    EP 0
294 458 B1 0.75 part dioleylphosphite. 1 part sulfurized olefin based on
Example 1. 0.25 part fatty amide. 3.5 parts magnesium alkyl benzene
sulfonate (overbased) wherein the alkyl contains about 24 carbon 5
atoms on average. 1.0 part of the borated sodium carbonate overbased sodium
sulfonate of Example I. The product herein has a high dynamic coefficient
of friction and a low static coefficient of friction. Cold weather
viscosity is such that shifting is easily accomplished. 10   EXAMPLE V A
manual transmission fluid is prepared by combining the following
ingredients: 56.5 parts mineral oil. 20 parts of a polymethyacrylate having
an average molecular weight (Mw) of approximately 50,000. 15      15 parts
of an alkylated benzene wherein the average alkyl chain is approximately 12
carbon atoms. 1 part of a maleic anhydride-styrene copolymer esterified as
a pour point depressant 10 ppm foam inhibitor which is a polydimethyl
siloxane. 2.38 parts zinc dithlophosphate 0.75 part dioleylphosphite 20
1 part sulfurized olefin based on a mixture of 35 parts [err] alpha-olefin,
63% soya oil and 2% oleic acid where the mixture has a sulfur content of
10% by weight. 0.25 part fatty amide. 0.3 part seal swell agent. 



3.75 parts borated sodium carbonate overbased sodium alkyl benzene
sulfonate where the alkyl contains 25      24 carbon atoms on average. 0.31
part of the reaction product of a polyisobutenyl succinic anhydride with an
ethoxylated amine. The product herein has a high dynamic coefficient of
friction and a low static coefficient of friction. Cold weather viscosity
is such that shifting Is easily accomplished. so Claims 1. A lubricant
mixture suitable for a manual transmission fluid comprising: (a) a
boronated overbased alkali metal or alkaline earth metal salt selected from
sulfonates, phenates, oxyl- 35      ates, carboxylates and mixtures
thereof, having a high carbonate content of at least about 5% by weight,
(b) a friction modifier selected from fatty phosphites, fatty acid amides,
borated fatty epoxides, fatty amines, glycerol esters and their borated
derivatives, borated alkoxylated fatty amines, sulfurized olefins and mixt-
ures thereof; (c) and an oil of lubricating viscosity. 40      2. The
lubricant mixture of claim 1, wherein (a) is an alkali metal salt. 3. The
lubricant mixture of either of claims 1 or 2 wherein the alkali metal salt
Is overbased with an alkali metal carbonate. 4. The lubricant mixture of
any preceding claim wherein (a) is a sulfonate which contains an aromatic
nuc- leus. 45      5. The lubricant mixture of any preceding claim wherein
(c) is mineral oil. 6. The lubricant mixture of claim 5 wherein the mineral
oil Is present at about 0.1% to about 95% by weight. 7. The lubricant
mixture of any preceding dalm wherein the friction modifier is a fatty
phosphite. 8. The lubricant mixture of any preceding claim wherein: (a) is
a sodium sulfonate salt present at about 0.5% to about 8% by weight; 50
(b) the friction modifier is a fatty phosphite present at about 0.1% to
about 5% by weight; (c) the lubricant is a polyolefin oligomer present at
about 4% to about 98% by weight. 9. The lubricant mixture of either of
claims 7 and 8 wherein alkyl radicals in the fatty phosphite are sub-
stantially free of branching. 10. The lubricant mixture of any one of
claims 1 to 6 wherein the friction modifier is a sulfurized olefin. 55
11. The lubricant mixture of any preceding claim further comprising a zinc
salt. 12. The lubricant mixture of any preceding claim further comprising a
viscosity improver. 13. The lubricant mixture of claim 12 wherein the
viscosity improver is selected from polyisobutylene, maleic
anhydride-styrene copolymers and polymethacrylate and mixtures thereof. 16
EP 0 294 458 B1 0.75 part dioleylphosphite. 1 part sulfurized olefin based
on Example 1. 0.25 part fatty amide. 3.5 parts magnesium alkyl benzene
sulfonate (overbased) wherein the alkyl contains about 24 carbon 5
atoms on average. 1.0 part of the borated sodium carbonate overbased sodium
sulfonate of Example 1. The product herein has a high dynamic coefficient
of friction and a low static coefficient of friction. Cold weather
viscosity is such that shifting is easily accomplished. 10 EXAMPLE V A
manual transmission fluid is prepared by combining the following
ingredients: 56.5 parts mineral oil. 20 parts of a polymethyacrylate having
an average molecular weight (Mw) of approximately 50,000. 15      15 parts
of an alkylated benzene wherein the average alkyl chain Is approximately 12
carbon atoms. 1 part of a maleic anhydride-styrene copolymer esterified as
a pour point depressant. 10 ppm foam inhibitor which Is a polydimethyl
siloxane. 2.38 parts zinc dithiophosphate 0.75 part dioleylphosphite 20
1 part sulfurized olefin based on a mixture of 35 parts [err] alpha-olefin,
63% soya oil and 2% oleic acid where the mixture has a sulfur content of
10% by weight. 0.25 part fatty amide. 0.3 part seal swell agent. 



3.75 parts borated sodium carbonate overbased sodium alkyl benzene
sulfonate where the alkyl contains 25      24 carbon atoms on average. 0.31
part of the reaction product of a polyisobutenyl succinic anhydride with an
ethoxylated amine. The product herein has a high dynamic coefficient of
friction and a low static coefficient of friction. Cold weather viscosity
is such that shifting is easily accomplished. 30 Claims 1. A lubricant
mixture suitable for a manual transmission fluid comprising: (a) aboronated
overbased alkali metal or alkaline earth metal salt selected from
sulfonates, phenates, oxyl- 35      ates, carboxylates and mixtures
thereof, having a high carbonate content of at least about 5% by weight,
(b) a friction modifier selected from fatty phosphites, fatty acid amides,
borated fatty epoxides, fatty amines, glycerol esters and their borated
derivatives, borated alkoxylated fatty amines, sulfurized olefins and mixt-
ures thereof; (c) and an oil of lubricating viscosity. 40      2. The
lubricant mixture of claim 1, wherein (a) is an alkali metal salt. 3. The
lubricant mixture of either of claims 1 or 2 wherein the alkali metal salt
is overbased with an alkali metal carbonate. 4. The lubricant mixture of
any preceding claim wherein (a) Is a sulfonate which contains an aromatic
nuc- leus. 45      5. The lubricant mixture of any preceding claim wherein
(c) is mineral oil. 6. The lubricant mixture of claim 5 wherein the mineral
oil is present atabout 0.1% to about 95% by weight. 7. The lubricant
mixture of any preceding claim wherein the friction modifier is a fatty
phosphite. 8. The lubricant mixture of any preceding claim wherein: (a) Is
a sodium sulfonate salt present at about 0.5% to about 8% by weight; 50
(b) the friction modifier is a fatty phosphite present at about 0.1% to
about 5% by weight; (c) the lubricant is a polyolefin oligomer present at
about 4% to about 98% by weight 9. The lubricant mixture of either of
claims 7 and 8 wherein alkyl radicals in the fatty phosphite are sub-
stantially free of branching. 10. The lubricant mixture of any one of
claims 1 to 6 wherein the friction modifier is a sulfurized olefin. 55
11. The lubricant mixture of any preceding claim further comprising a zinc
salt. 12. The lubricant mixture of any preceding claim further comprising a
viscosity improver. 13. The lubricant mixture of claim 12 wherein the
viscosity improver is selected from polyisobutylene, maleic
anhydride-styrene copolymers and polymethacrylate and mixtures thereof. 16
EP 0 294 458 B1 14. The lubricant mixture of any preceding claim further
comprising a water tolerance fixer. 15. The lubricant mixture of any
preceding claim wherein both (a) and (b) contain a source of boron. 16. A
lubricant mixture suitable for a manual transmission fluid comprising: (a)
a high carbonate content borated product containing at least about 5% by
weight of carbonate obtain- 5      able from the process comprising: (I)
mixing a carbonate overbased sulfonate and any required Inert liquid
medium, (ii) borating the mixture (i) with a borating agent at a
temperature less than that at which substantial foaming occurs, thereby
substantially retaining the carbonate in the mixture, (iii) raising the
temperature of the mixture (ii) to that temperature In excess of the
boiling point of water 10        within the mixture (ii), (iv) separating
substantially all of the water from the reaction mixture (iii) while
retaining substantially all of the carbonate in the mixture (iii) and, (v)
recovering the product (iv) as a high carbonate content borated product.
(b) a friction modifler selected from fatty phosphates, fatty acid amides,
borated fatty epoxides, fatty amines, 15      glycerol esters and their
borated derivatives, borated alkoxylated fatty amines, sulfurized olefins
and mixt- ures thereof; (c) and an oil of lubricating viscosity. 17. A
lubricant mixture suitable for a manual transmission fluid comprising: (a)
a high carbonate content overbased borated product containing at least
about 5% by weight of carbon 20      dioxide obtainable from the process
comprising: (i) mixing a carbonate overbased component and any required
inert liquid medium, 



(ii) reacting component (i) in the presence of a borating agent to a boron
content of at least about 3% by weight of the product, (iii) reducing the
water content of the product (ii) to less that about 3% by weight and, 26
(iv) recovering the high carbonate content overbased borated product. (b) a
friction modifier selected from fatty phosphites, fatty acid amides,
borated fatty epoxides, fatty amides, glycerol esters and their borated
derivatives, borated alkoxylated fatty amines, sulfurized olefins and mixt-
ures thereof; (c) and an oil of lubricating viscosity. 30      18. A
concentrate containing about 95% to about 50% be weight of a mixture of
(a), (b) and (c) wherein: (a) Is a borated overbased alkali metal or an
alkaline earth, metal salt selected from sulfonates, phenates, oxylates,
carboxylates and mixtures thereof, having a high carbonate content of at
least about 5% by weight, (b) is a friction modifier selected from fatty
phosphates, fatty acid amides, borated fatty epoxides, fatty 35
amines, glycerol esters and their borated derivatives, borated alkoxylated
fatty amines, sulfurized olefins and mixtures thereof; and (c) from about
5% to about 50% by weight of an oil of lubricating viscosity. 19. A
concentrate containing about 95% to about 50% by weight of a mixture of
(a), (b) and (c) wherein: (a) is a high carbonate content borated product
containing at least about 5% by weight carbonate obtainable 40     from the
process comprising: (i) mixing a carbonate overbased sulfonate and any
required inert liquid medium, (ii) borating the mixture (i) with a borating
agent at a temperature less than that at which substantial foaming occurs,
thereby substantially retaining the carbonate in the mixture, (111) raising
the temperature of the mixture (ii) to that temperature in excess of the
boiling point of water 45         within the mixture (i), (iv) separating
substantially all of the water from the reaction mixture (iii) while
retaining substantially all of the carbonate in the mixture (ill) and, (v)
recovering the product (iv) as a high carbonate content borated product.
(b) is a friction modifier selected from fatty phosphites, fatty acid
amides, borated fatty epoxides, fatty 50        amines, glycerol esters and
their borated derivatives, borated alkoxylated fatty amines, sulfurized
olefins and mixtures thereof; and (c) is about 5% to about 50% by weight of
an oil of lubricating viscosity. 20. A concentrate containing about 95% to
about 50% by weight of a mixture of (a), (b) and (c) wherein: (a) is a high
carbonate content overbased borated product containing at least 5% by
weight of carbon 55       dioxide obtainable from the process comprising:
(I) mixing a carbonate overbased component and any required inert liquid
medium, (ii) reacting component (i) in the presence of a borating agent to
a boron content of at least about 3% by weight of the product, 17    EP 0
294 458 B1 (iii) reducing the water content of the product (ii) to less
than about 3% by weight and, (iv) recovering the high carbonate content
overbased borated product. (b) is a friction modifier selected from fatty
phosphites, fatty acid amides, borated fatty epoxides, fatty amines,
glycerol esters and their borated derivatives, borated alkoxylated fatty
amines, sulfurized olefins 5      and mixtures thereof; and (c) is about 5%
to about 50% by weight of an oil of lubricating viscosity. Patentansprfiche
10 1. Schmlermitteigemisch, geelgnet ale Wechaelschaltgetrlebeflfsslgkelt,
umfassend: (a) ein bortertes Oberbaslsches Aikailmetall- oder
Erdalkallmetallsa4z, ausgewfihIt aus Sulfonaten, Phe- nolaten, Oxylaten,
Carboxylaten und Gemlechen davon mit elnem hohen Carbonastgehalt Von
mIndestens etwa 5 Gew.-%, f6     (b) eanen Relbungsmodifizierer,
ausgewahItaus Fetisdurephosphiten, Fettsaureamiden, borieften Fettsdu-
reepoxiden, Fettsaureaminen, Glycerinestem und Ihren borerten Derivaten,
borierten alkoxylierten Fett- saureaminen, sulfurierten Olefinen und
Gemischen davon; (c) und ein i1 mit Schmierviskaositlt. 2.
Schmlenmittelgemisch nach Anspruch 1, In dem (a) ehn Alkalimetallsalz let. 



20      3. Schmiermittelgemisch nach Anspruch I oder2. In dem das
Alkallmetallsalz Oberbasiech mit elnem Alka- limetailcarbonat ist. 4.
Schmlermittelgernisch nach elnem vorangehenden Anspruch, in dem (a) sin
Suifonat ist, das elnen aro- matlechen Kem enthalt. 5. Schmiermittelgemisch
nach einem vorangehenden Anspruch, In dem (c) ein Mineralil Ist. 25      6.
Schmiermittelgemlsoh nach Anspruch 5, In dam das Mineralol von etwa 0,1 bls
etwa 95 Gew.-% voriiegt. 7. Schmiermnittelgemisch nach elnem vorangehenden
Anspruch, in dam der Relbungemodif Iziereremn Fett- saurephosphit L 8.
Schmlennittelgemisch nach elnem vorangehenden Anspruch, In dem (a) sin mit
etwa 0.5 bls etwa 8 Gew.-% vorlegendes Natriumauifonatsalz let, 30     (b)
der Relbungsmodlfzierer eln mit etwa 0,1 bis etwa 5 Gew.-% vorlegendes
Fettsaurephosphit itt, (c) das Schmiermittel ein mit etwa 4 bis etwa 98
Gew.-% vorlegendes Polyolefin-Ollgomer Ist. 9. Schmlermittelgemisch nach
elnem derAnspriche 7 und 8, wobel die Alkylreste des Fettalurephosphits im
wesentilohen verzweigungsfrel sind. 10. Schmiermittelgemisch nach elnem der
Ansprdche I bis 6, in dem der Relbungsmodifzierer em sulfu- s5  dertes
Olefin 1t. 11. Schmiermitteigsmisch nach elnem vorangehenden Anspruch,
zusltzllch eln Zinksalz umfassend. 12. Schmiermlttelgemisoh nach elnem
vorangehenden Anspruch, zusltzlich einenViskositabsverbesserer umFassend.
13. Schmiermlttelgemisch nach Anspruch 12, wobel der
Viskositiltsverbesserer ausgewsihilt aus Poly- 4o Isobutylen,
Malelnsaureanhydrld-Styrol-Copolymerlsaten und Polymethacryliaten oder
Gemischen davon. 14. Schmiennittelgembsch nach elnem vorangehenden
Anspruch, zuslitzlch ein Mittel zur'Fesilegung der Wassertoleranz
urnfassend. 15. Schmiermlttelgemisch nach ednem vorangehenden Anspruch, In
dem sowohl (a) ale auch (b) einen Bor zur Verffgung stellenden Stoff
enthalten. 45     116. Schmiennittelgemisch geeignet ala
Wechselgetriebefiflssigkelt, urnfassend: (a) ein boiertes Produkt hohen
Carbonatgehalts, mit mindestens etwa 5 Gew.-% Carbonat, erhfildlich durch
das Verfahren, umfassend: (t) Vermischen sines carbonatfiberbasischen
Sulfonats und erlorderlichenfaeis sines beliebigen Inerten tifssigen
L8sungsmitteis, so        (IQ Borieren des Gemisches (i) mit senem
Borierungsmittel bel aener Temperatur unter jener, be! der merkilches
Schiumen auftritt, wobel das Carbonat im wesenlibhen Im Gemisch verblelbt,
(QIQ ErhiShen der Temperatur des Gemisches (ii) suf elne Temperatur, die
fiber dem Siedepunkt vom Wasser Im Gemisch (l) liegt, (iv) Abtrennen fast
des gesamten Wassers aus dem Reaktlonsgemisch (ii), wahrenddessen das
gesamte Carbonat im wesentiichen Im Gemisch (iii) verbielbt und, (v)
Isolieren des Produkts Qv) ala eln borertes Produkt hohen Carbonatgehaltes;
(b) elnen Relbungsmodflzierer, ausgewdlhitaus Fettslurephosphlten,
Fettelureamideni boriten Fettslu- reepoxiden, Fettelureaminen,
Glycerinestem oder ihren borlerten Derivaten, borterten aikocxyIlerten
Fett- 16,    EP 0 294 458 B1                * 1     |  N   s  *
alureaminen, sulfurierten Olefinen und Gemischen davon; (c) und ein 61 mit
Schmierviskoeltlt. 17. Schmiermifteigemisch, gesignet als
WechselgetrlebefiOssigkeit, umfassend: (a) eln fiberbasisches boriertes
Produkt hohen Carbonatgehalts mit mhindestens etwa 5 Gew.-% Kohlen- 5
dioxid, erhalilich durch das Verfahren, umfassend: (i) Vermechen sines
carbonatuberbasischen Bestandteile und erforderlichenfalls sines beisabigen
iner- ten fiiessigen Lasungsmittels, (ID Umseizen des Bestandctils (I) In
Gegenwart sines Borierungsmittels bbs zu einem Borgehaltvon min- destens
etwa 3 Gew.-% des Produkts, 10        (iiI) Vermindem des Wassergehalts des
Produkts (ii) auf weniger ale etwa 3 Gew.-% und, (Iv) Isolieren des
Oberbasiachen borierten Produkts mit hohem Carbonatgeheit; (b) omen
Relbungamodifizisrer, ausgewahitaus Fettlfurephosphiten, Fettsaureamiden,
borierten Fettsiu- reepoxiden, Fettsaureaminen, Glycerinestem und ihren
borierten Derivaten, boriorten alkoxyilerten Fett- saureamhnen,
sulfurierten Olefinen und Gemischen davon; 15     (c) und sin d1 mit
Schmierviskositt 



18. Konzentrat enthaltend etwa 95 bis etwa 50 Gew.-% sines Gemisches sue
(a), (b) und (c), wobei: (a) sin boriertes Oiberbashches Aiilimetall- odor
Erdalkalinetallsaiz ot, ausgewihit aus Sulfonaten, Phe- nolaten, Oxylaten,
Carboxylaten und Gemischon davon mit sdnem hohen Carbonatgshalt von
mindestens etwa 5 Gew.-%, 20     (b) sin Relbungsmodifizierer st,
ausgowihit aus Fettalurephosphiten, Fettsiureamiden, borierten Feit-
saureepoxiden, Fettsiuresminen, Glyoerinestonn und ihren borlerten
Derhvaten, bofierten alkoxylierten Fetteaureaminen, sulfurierten Oleflnen
und Gemischen davon ; und (c) etwa 5 bis etwa 50 Gew.-% sines t1s mit
Schmierviakositit darstelt 19. Konzentrat, enthaltend etwa 95 bis etwa 50
Gew.-% sines Gemisches aus (a), (b) und (c), wobsi: 25     (a) sin
borielrtes Produkt hohen Carbonatgehalts mit mindestens etwa 5 Gew.-%
Carbonat ist, erhitlbich durch daes Verfahren, umfassend: (i) Vermnichen
sines carbonatfberbasischen Sulfonats und eribrderlichenfalle sines
bellobigen inerten flssigen Lasungsmiftels, (i4 Borleren des Gemisches ()
mit elnem Bcrisrungsmittel bel einer Temperatur unter Joner, bel der 30
merkilches Schaumen auftritt, wobel des Carbonat Im wesenflichen im Gemisch
verbleibt, (iii) Erh8hen der Tomperatur des Gemlaches (li) auf sine
Temperatur, die Ober dem Sledepunkt vom Wasser Im Gemisch (li) liegt, (iv)
Abtrennen fast des gesamten Wassers aus dem Reakilonagemisch (lli), wihrend
dessen das gesamte Carbonat im wesentilchen im Gemisch (ili) verbleibt und,
35        (Y) Isdleren des Produkts (iv) ale boriertes Produict hohen
Carbonat gehalts; (b) sin Relbungemodifizlerer Ist, ausgewihit aus
Fettsaurephosphiten, Fettsiureamiden, borierten Fett- saureepoxiden,
FettalureamInen, Glycerinestem und Ihren borierten Derivaten, bouierten
alkoxyierten Fettsaureamnsen, suifurlerten Olefinen und Gemischen davon ;
und (c) etwa 5 bie etwa 50 Gew.-% eines 619 mit Schmiervilskosltit
darstellt. 40      20. Konzentrat, enthaltend etwa 95 bis etwa 50 Gew.-%
sines Gemieches sue (a), (b) und (c), wobel: (a) sin OberbasTeches
boriertes Prodult hohen Carbonatgehalts mit mindeetens 5 Gew.-%
Kohlendioxid ist, erhiiltich durch das Verfahren, umfassend: (i) Vermischen
sines carbonatfiberbasischsn Bestandbteis und sriordedichenfalis sines
beilebigen iner- ten flfssigen Lsungsmittels, 45        (ID Umsetzen des
Bestanditells () In Gegenwartehlnes Borierungamittels bie zu ehnem
Bargehattvon min- destens etwa 3 Gew.-% des Produkts, (il) Vermindem des
Wassergehalts des Produkts (ii) auf weniger al etwa 3 Gew.-% und, (Iv)
Isolleren des Oberbasischen borierten Produkts hohen Carbonatgehaltes; (b)
sin Relbungsmodifeizirer lst, ausgewihit aus Fettsaurephosphiten,
Feteiureamiden, borlerten Fett- 60     saureepoxiden, Fetfslureaminen,
Glycertnestem und Ihren boerteen Derivaten. borierten alkoxylleten
Fettasureaminen, suifurierten Oleflnen und Gemiechen davon ; und (c) etwa 5
bis etwa 50 Gew.-% sines Ole mit Schmierviskositit darsteilt. 55
RevendlIcations 1. Un mriange lubrifant appropri6 pour un fluids de
transmission manuelle comprenant: (a) un sel borurd surbastfie ds m~tal
alcalin ou de m6tal alcalino-terreux choisl parnmi is sulfonates, les 19
ph6nates, les oxylates, le carboxylates et des meianges de coux-ci,
presentant une teneur elevee en car- bonate d'au mons environ 5% en poids;
(b) un agent modillicateur de frottement, cholsi parmi les phosphites gras,
les amides d'acides gras, les 6poxydes borat6s gras, lea amines grasses,
lea esters du glyc6rol etleurs d6rives borat6s, les amines gras- 5      sea
boratees alcoxylees, lea ol6flnea sulfurdes et lea m6langes de ceux-ci; (c)
et une huiie de viscosite lubriflante. 2. Le m6eange lubriflant de la
revendlcation 1, dans lequel (a) est. un sel de m6tal alcalin. 3. Le
melange lubriflant de l'une quelconque des revendications 1 et 2, dans
lequel lo sol de m6tal alcalin est surbasMf avec un carbonate de m6tal
alcalln. 10     4. Le m6lange lubriflant de l'une quelconque des
revendications prdc6dentes, dans lequel (a) est un sul- fonate qul renferme
un noyau aromatque. 5. Le m6lange lubrifiant de l'une quelconque des
revendications precedentes, dans loquel (c) eat une huile mindrale. 6. Le
melange lubriflant de la revendication 5, dans lequel l'huile min6rale est
presente solon environ 0,1% 15    environ 95% on polds. 



7. Le m6lange lubrifiant de l'une quelconque des revendleaona prec6dentes,
dans loquel l'agent modifR- cateur de frottement est un phosphite gras. 8.
Le m6lange lubrislant de I'uno quelconque des revendlcations precedentes,
dans lequei: (a) est un sel de sui0nate de sodium prdsent solon environ
0,5% A environ 8% en polds; 20     (b) ragent modiflcateur de frottement
est un phosphite gras pr6sent solon environ 0,1% A environ 5% en polds; (c)
le lubrIflant est un oligombre de polyolefine present solon environ 4% a
environ 98% en polds. 9. Le melange lubriflant de l'une quelconque des
revendlcations 7 et 8, dans lequel les radicaux aikyles dans le phosphite
gras sont pratiquement exempts de ramifications. 25      10. Le melange
lubriFant de I'uno quelconque des revendications I A 8, dans lequel I'agent
modificateur du frottement eat une olefine sulfur6e. 11. Le melange
lubriflant de l'une quelconque des revendications pr6cedentes, comportant
en outre un sel de zinc. 12. Le m6lange lubrtflant de l'une quelconque des
revendications pr6cedentes, comportant an outre un 30  agent ameliorant la
vlscosit6. 13. Le m6iange lubrifiantde la revendication 12, dans loquel
l'agentnamnllorant la vlscosit6 eat choisi parmi 1e polyisobutyline, les
copolymeres d'anhydride malidque-styrne et lea polyethacrylates ainsi quo
lee melan- ges de ceux-ci. 14. Le melange lubrfant de l'une quelconque des
revendications precedentes, comportant on outre un 35  agent de fixation do
la tolerance en eau. 15. Le melange lubrffiant de rune quelconque des
revendications prec6dentes, dane lequel A la fols (a) et (b) renferment une
source de bore. 18. Un melange lubriflant approprie pour un fluids de
transmission manuelle comportant: (a) un prodult borate A teneur 6levdo en
carbonate, renferrnant au molns environ 5% de carbonate, sus- 40
ceptible d'etre obtenu solon le procdo dans lequel: (I) on melange un
sulfonate superbasufie au carbonat et un milieu liquide inerte approprit,
(Ii) on borate le molange (t) avec un agent de boruraton a une tomporature
Inferleure A cells A laquelle un moussage apprbciable se produit, en
conservant alnai en pratique le carbonate dans le melange, (ill) on falt
monter la temperature du melange (II) A une temperature au-dela du point de
fusion de l'eau 45        A i'lntrIeur du melange (IQ), (Iv) on separe
pratiquement toute l'eau du milieu de reaction (ill) tout en conservant
pratiquement tout 1s carbonate dans le melange (lli), et (v) on recupere le
produit (iv) sous la forme d'un prodult borat6 A teneur elevee en
carbonate; (b) Un agent modiflcateur de frottement, cholsi parmi lea
phosphates gras, les amides d'acides gras, les so      6poxydes gras
borates, le asmines grasses, les esters du glyc~rol et leurs derives
borates, lee amines gras- ses boratees alcoxyi6es, lea old6flnes sulfurees
et les melanges de ceux-ci; (c) et une huge de viscoslt6 lubriflante. 17.
Un mblange lubrfant approprle pour un fluids de transmission manuelle
comportant: (a) un prodult borate surbasife a toneur elovee en carbonate,
renfermant au molns 5% en poids de dioxyde u5      de carbone, quo Ion pout
obtenlr A partir d'un procied dans lequel: (1 on melange un composant
surbasMfb carbonate et un milieu liquids Inerto quelconque approprib, (i)
on fait reagir Is composant (1) en prbsence d'un agent de boruration
jusqu'A une tenour en bore d'au mois environ 3% en polds du prodult, 20
Q(lI on ridult a teneur en eau du produit (ii) a moins d'environ 3% en
polds, (Iv) on r6cupbre Is produit borate surbasifi6 A tneur elev6e en
carbonate; (b) un agent modlficateur du frottement, cholsl parmi les
phosphites gras, lea amides d'acides gras, lea 6poxydes gras borates, lee
amines grasses, les esters du glycerol et leurs d6rIves borat6s, lee amines
gras- 6      ses boratees alooxyl6ees, lee oleflnes sulfur6ees et lee
m6langes de ceux-ci; (c) et une hulle de vlscosit6 lubrifiante. 18. Un
concentr6 renfermant environ 95% a environ 50% en polds d'un m6lange de
(a), (b) et (c) dane lequel: (a) eat un eel d'un m6tai aloalin ou d'un
m6tal alcalino-teneux, borate, surbasifie, choal parml lea sulfona- 10
tea, lea phenates, lea oxylates, lea carboxylates et leurs melanges,
pr6sentant une teneur eiev6e en car- bonate d'au molns environ 5% en poids,
(b) eat d'un agent modificateur du frottement, choisl parmt les phosphites
gras, lea amides d'acides gras, 



les epoxydes gras borat6s, lee amines grasses, les esters du glyc6rol et
laura d6riv~s borates, lee amines grasses alcoxylies boratoes, lea oleflnes
sulfurees et les meianges de ceux-ci ; et 15     (c) d'environ 5% & environ
50% en polds d'une huile de viscosit6 lubrHiantb. 19. Un concentrb
renfenmant environ 95% a environ 50% en polds d'un melange de (a), (b) et
(c), dans leoquel: (a) eat un prodult borate  teneur dlevee en carbonate,
renfermant au molns environ 50% en poids de car- bonata, qua l'on peut
obtenir par te procd6 comportant: 20        (I) le m6lange d'un
sulfonatesurbasifi6 au carbonate et d'un milieu liquide Inerte quelconque
approprie, (iq la boruration du melange (i) avec un agent de boruratton A
une tbmporature infirleure A cella pour laquella se forms une mousse
appreciable, de fagon A conserver easentiellement le carbonate dane le
melange, (lit) la mont6e de la temprature du melange (iQ) a une tbmperature
au-del& du point d'6bullition de l'eau 25        dana le melange (IQ), (lv)
la separatlon de pratiquement touta l'eau du m6lange r6actlonnel (ill) tout
en conservant pratique- ment tout le carbonate dana le meiange (ill), at
(v) la recuperatlon du prodult (iv) soue la forms d'un prodult borate A
tneur olevee en carbonate; (b) et d'un agent modificateur de frottement
choisi parml lee phosphites gras, lee amides d'acides gras, so     lea
6poxydes gras borat6s, les amines grasses, leas esters de glyc6rol et leurs
d6rivbs borat6s, les amines grasses alcoxyl6es boratbes, les ol6flnes
sulfurees et leurs melanges de ceux-cl ; et (c) environ 5% A environ 50% an
polds d'une hulle de viscosit6 lubriilante. 20. Un concentr6 renfermant
environ 95% A environ 50% en polds d'un melange de (a), (b) et (c) dane
lequel: 35     (a) un prodult borate superbasfie A teneur blev6e en
carbonate, renfermant au moins 5% en poids de dioxyde de carbone, qua Ion
peut obtbnir a partir d'un procede dane lequel: (I) on m6lange un composant
surbasifl6 carbonate et un mbileu liquids Inerts quelconque approprib, (Il)
on fait r6agir le composant (a en pr6sence d'un agent de boruratsin jusqu'&
une tbneur en bore d'au mons environ 3% en poids du prodult, 40        Qii
on reduit la tbneur en aau du prodult (ii) A moins d'environ 3% en poids,
(Iv) on recupere le produit borate surbasfil' A teneur 6lev6e en carbonate;
(b) un agent modificatbur du frottement, cholsl parmi lea phosphltbs gras,
lee amides decides gras, les 6poxydes gras borates, lea amines grasses, lea
esters du glyc6rol etleurs d6rivis boratis, lea aminesgras- sea boratees
alcoxyl6es, lea ol6fines sulfures et leas m6langes de ceux-cl; 45     (c)
ast d'onviron 5% a environ 50% en polds d'une hulle de viscositt
lubrifiante. 50 55 21    


