The
United

Ctates

Ametica

The Director of the United States
Patent and Trademark Office

Has received an application for a patent for a
new and useful invention. The fitle and descrip-
tion of the invention are enclosed. The require-
ments of law have been complied with, and it
has been determined that a patent on the in-
vention shall be granted under the law.

Therefore, this
United States Patent

Grants to the person(s) having title to this patent
the right to exclude others from making, using,
offering for sale, or selling the invention
throughout the United States of America or im-
porting the invention into the United States of
America for the term set forth below, subject
to the payment of maintenance fees as provided
by law.

1f this application was filed prior to June 8,
1995, the term of this patent is the longer of
seventeen years from the date of grant of this
patent or twenty vears from the earliest effec-
tive US. filing date of the application, subject
to any statutory extension,

If this application was filed on or after June &,
19935, the term of this patent is twenty years from
the US. filing date, subject fo any statutory ex-
tension. If the application contains a specific
reference to an earlier filed application or ap-
plications under 35 US.C. 120, 121 or 365(c),
the term of the patent is twenty years from the
date on which the earliest application was filed,
subject to any statutory extensions.
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Director of the United States Patent and Trademark Office




NOTICE

If the application for this patent was filed on or after December 12, 1980, maintenance fees
are due three years and six months, seven years and six months, and eleven years and six
months after the date of this grant, or within a grace period of six months thereafter upon
payment of a surcharge as provided by law. The amount, number of timing of the mainte-
nance fees required may be changed by law or regulation. Unless payment of the applicable
maintenance fee is received in the United States Patent and Trademark Office on or before
the date the fee is due or within a grace period of six months thereafter, the patent will
expire as of the end of such grace period.
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57 ABSTRACT
The object of the present invention is Lo provide a prolective
meial-ccramic film having a helerogeneous structure and
possessing higher density, wear resistance, a high adhesion

toa [riction surface and a friction coefficient after running in
not higher than 0.03-0.07.

The above object is solved by providing a plating concen-
trate comprising a powdered metallic filler, surfactants, oil
soluble dialky! dithiophosphoric acid metal salts and a basic
oil, amineral filler based on silicates and cyclohexanol at the
following ratio of components in % by weight:

a powdered meallic filer 0.05.200
surfaciants. 05-11.0
dialky! dithiophosphoric acid metal salts 10450
a mineral filler based on silicates 12200
cyclobiexanol 00520

A mineral filler based on silicates comprises natural minerals
from a series of layered hydro silicates such as serpentinite
andfor chlorite.

Salts of zinc and/or tin and/or molybdenum andfor alumi-

num and/or copper and/or cadmium are used as dialkyl
dithiophosphoric acid metal salts.

2 Claims, 2 Drawing Sheets
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1 - addition of the concentrate according to RU 2,202,600
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1
PLATING CONCENTRATE
TECHNICAL FIELD

The invention relates to lubricating materials, in particular
to concentrates added into molor, transmission and industrial
oils and into lubricani greases in order W decrease and
climinatc wear of riction surfaces of parts, especially fric-
tion pairs of aulomobile engines, gearboxes elc.

PRIOR ART

From RU 2,124,556, (IPC C10M 163/00, published on
Jan. 10, 1999) it is known a metal plating concentrate which
is a composilion comprising in % by weight: a copper based
alloy powder (with particle size from 0.01 1010 m)—from
2,010 80.0; [auy C,-Cyy
and/or a salt thercof with copper (copper stearate) or with
zine (zinc stearate)—from 0.01 Lo 5.0; an organic solveni—
from 5.0 to 40.0 and an organic oil—the rest up to 100.

k!
A large range of changing the fractional composition of

particles of metals and alloys added into lubricant compo-
sition, is one of the main reasons of friction processes
instability as well as of sedimentation instability of a com-
position resulting in a stratification thereof wllh a formation
of metal particles sedi rather long lime period is
required for forming a m and realizing protective
and restoring p ies of a metal plating ¢ . After
forming a “rub™ l'lm ona I'n:non surface, wear velocity of
pans decreases and gel stabi-

b’

2

above film has a heterogencous structure and higher density,

wear resistance, a high adhesion 1o a friction surface and a

friction coefficient after running in is not higher than 0.03-

0.07.

5 The concentrale according to the present invention com-
prises a powdered metal filler, surfactants, oil soluble dialkyl
dithiophosphoric acid metal salts and a basic oil, in which
the improvement consists in that the concentrate comprises
a mineral filler based on silicates and cyclohexanol at the

10 following ratio of components in % by weight:

a powdered metallic filler 0.05-20,

surfactants 0.5-11

dialkyl dithiophosphoric acid metal salts 1-45

a mineral filler based on silicates 1.2-20

cyclohexanol 0.05-2.0

A mincral filler based on silicales compriscs natural
mincrals from a series of layered hydra silicates such as
serpentinite and/or chlorite,

A mineral filler can additionally comprise fiberglass and
powdered quartz at the following ratio of the components in
the mentioned fller in % by weight:

fiberglass 15-42

powdered quartz 30-42

natural mincrals from the series of layered hydro silicates
the rest up to 100.

Salts of zinc or tin or molybdenum or aluminum or copper
or cadmium or mixtures thereof are preferably used as
dialkyl dithiophosphoric acid metal salts (DADTPA).

5

lized. However, a formed thin film copper is

30 may include C,, mono-carbonic fatty acid and

rather quickly wom aller oil discharging. A concentrate
needs Lo be periodically added Lo estore the film, the friction
coefficient being remained significant [,=0.1-0.35.

The closest prior art is RU 2,202,600, (IPC C10M 137/10,
published on Apr. 20, 2003), which discloses a lubricating
composition comprising in % by weight: a powdered metal-
lic filler (stannous bronze)—from 3 to 30, a surfactant
(suecinimide additive C-5A)—from | 1o 10, dialky! dithio-

phosphoric acid metal salis—I{rom 7 1o 30, a basic ml—lhc 40

rest. During a
acid metal salts (Fe, Co, Ni, Al, Mo, Cu, Zn, Sn, Pb), the
mctals of the above-defined series are precipitated on the
friction 5urran:c.~. the Dhlamcd thin film is of a low dcnslly
and has low i ics (a friction i is
rather high) as compared to the other ones. A mﬂ]yhdcnum
salt markedly lowers a friction cocfficient but it is rapidly
oxidized and losses its amti-friction properties. Phosphides
and sulfides, participating in production of a film, insignifi-
cantly compensate losses of encrgy for friction. 'l‘hc u:u:ri

imide derivatives of succinic acid al the fol-
lowing ratio of componenis in a total composition of sur-
faclants in % by weight:

C,, mono-carbonic fatly acid—S5.0-33.0

imide derivatives of succinic acid—the rest up to 100.

Alloys based on nonferrous metals preferably selected
from the scries: copper-tin-silver, copper-tin, zinc-cadmium,
aluminum-tin-copper are reasonably used as a powdered
metallic filler.

s

BRIEF DESCRIFTION OF FIGURES

Essence of the invention is disclosed in more details in the
l,xsmp]cs of realization of the invention given below, which
serve for illustration only and do not limit the scope of the
invention.

Propenies of the concentrate are illustrated by graphs,
which present data as lollows.

FIG. 1 demonstrates a relationship between relative fric-
tion and a amount in the lubricating

50

succinimide additive C-5A is a di for

the particles, contaminating oil, in a suspended state. How-
ever, unlike a falty acid, a succinimide additive as a surfac-
tant, weakly interacts with metallic particles of a filler and
does not exert a desired effect. Metallic particles oxidize oil
of a lubricating composition (process oil) and they are prone
lo aggregation that deweriorates a lubricant quality and
shortens the oil service term.

DISCLOSURE OF THE INVENTION

The object of the present invention is to decrease and
eliminate wear of friction surfaces of parts, predominanily
friction pairs of automobile cngines, gearboxes etc.

The above object is achicved by providing a plating
concentrate, the addition of which resulis in a formation of
a prolective metal-ceramic film on friction surfaces, the

composition.
FIG. 2 demonstrales a relationship belween relative wear
velocity and the concentrale amount in the lubricating

55 composition.

EMBODIMENTS OF THE INVENTION

The concentrale examples (possible quantilative varia-
60 lions) arc presented in Table 1. In the context of the present
application cadmium dimethyl can be regarded as an equiva-
lent of an oil soluble cadmium salt of dialkyl dithiophos-
phoric acid (cadmium DADTPA) as these compounds show
identical properties in the claimed concentrate.
The comparative tests results of uibojoinings Steel
45-Gray Iron 25 on a friction machine according to the
scheme “roller-roller” in using the lubricaling composition

65
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3
with the additives g 1o the claimed and
to the composition of the closest prior art (RU 2,202,600) arc
presented in Fable 2.

The concentrate is prepared in the following way. The
necessary powdered components (powders of metallic
alloys with the fraction 0.1-5.0 pm for example, stannous
bronze, mineral filler, oil soluble dialkyl dithiophosphoric
acid metal salts) are mixed with the predeiermined ratio,
poured over with the basic oil and dispersed in the stirrers;
at the same tlime Lhe additional sonication may be performed.
A surfactant and cyclohexanol are introduced by dosing into
the obtained composition, the whole componenls are thor-
oughly stirred up 1o obtaining a homogenous mass.

The amount of oil in the finished concentrate is not less
than 5-10% of a total mass that provides for required fluidity
and mass homogeneity.

The concentrate can preserve ils antifriction propertics
and suspension homogeneity withoul stratification thercof
for a long time (not less than one year).

The prepared is introduced into
compositions that operate in friction blocks of machines and
mechanisms.

When expli the into which
the claimed concentrate is introduced, a protective film with
heterogenous structure consisting of ceramic and metallic
particles is formed on [riction pairs, i.c. a metal-ceramic
servovite film is formed.

Particles of metallic alloys, in the film, promote a rise of
a hcm mmavaL I'mm lhn friction surfaces and promote an
ics. In this case, metallic
particles uppcar impacted into the ceramic layer and do not
oxidize oil.

15

4

acid are not only surfactanis but they also function as a
dispersant of contaminaling oil particles (of different origin)
™ ing their Presence of 1 in
the composition increases a volume viscosity of the lubri-
cant layer in the gap between the restored (with metal-
ceramic layer) surfaces and promotes realizing favorable
hydrodynamic friction regimen, i.c. non-wear phenomenon.

Thus a serovite film obtained on the tribojoining surfaces
possesses a high strength, density, hardness (H, =6000 MPa),
a high adhesion and required elasticity that allows 1o hold
out dynamic loadings including vibration loadings. The
claimed concentrate used in the lubricating compositions,
allows resloring wom parts up to nominal dimensions by
filling local damages (fissures, pitting). Friction coefficient
after running in and formation of metal-ceramic layer is
0.03-0.06; during further exploitation a gap between parts

4 Temains stable.

Table 2 presents the results of comparative tests on a
friction machine of tribojoinings Steel 45-Gray Iron 25
according o the scheme “roller-roller” in using the lubri-
cating composition with the additives according to the
claimed and to the it toRU
2,202,600, A steel roller was immobile and a 50 nm diameter
cast iron roller was rofaling at a linear speed 1.3 m per one
second. Table 2 presents the valucs for particular composi-

30 tions corresponding Lo the compositions of the graph “B” in

=

Table 1.

Table 2 shows that the relative wear velocity of friction
pair V,,,.,” for the different examples of the claimed
Lonccmrau is 1.0-3.0, whereas the wear velocily using the

‘The oil soluble DADTPA melal salls in the
composition (L.C) promole a lowering of the friction coef-
ficient and serve as suppliers of metallic particles for self-
renewal of the film that results in remetallization of ils
components. An intreduction of DADTPA metal salts
allows, when nceded, minimization of L‘n: amount of the
metallic filler i into a p Fur
DADTPA melal salls serve as a supplier into a friction zone
of phosphides and sulfides that are the substances being
solid lubricants and preventing jamming (seizing) of joined
surfaces. A powered mineral filler from the series of layered
hydro silicales, for example, magnesium hydro silicate (ser-
pentine}, chlorite, tale, fayalite eic. following decomposition
in the friction zones at the local short-term clevations of
temperature amounting several hundreds degrees centi-
grade, forms a glassy protective layer possessing plasticity
and a good running in at high wemperatures, a high wear
resistance and a low friction coeflicient,

Ground fiberglass and quartz powder micro reinforce a
metal-ceramic film, enhance strength and density of the film,
decrease [riability at dynamic loadings and promote accel-
eration of running in joined surfaces. Further, these compo-
nents participate in forming the film, that decreases a pos-
sible negative effect of abrasive particles, present as hydro
silicates (olivines and pyroxencs.)

Use of fatty acids (oleic, siearic and others) as surfactants
provides for a plating of metallic particles, which are both in

staic and i into I ic film, that
also prevents an oil oxidation. Imide derivatives of succinic

45
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ling 10 RU 2,202,600 is significantly
higher and varying from 2.4 10 7.4,

Mean value of wear velocity V., for D2 10, where
Dy is concentrate percent in the LC for the claimed con-
centrate is 1.58 versus 3.25 for RU 2,202,600, i.c. it is twice
lower.

Table 2 also shows that a relative friction momentum
Mwerrell for the different examples of the claimed concen-
trate is 1.0-1.11, while a relative friction momentum for the
formulation sccording to RU 2,202,600 is significantly
higher and varying from 1.2 o 1.42.

Mean value (M, gymee™™ 0f the friction momentum for
Dy 2 10 for the claimed concentrate is 1.03 versus 1.3 of RU
2,202,600, i.e. it is lower by 30%.

A graph of the function M, *'=F(Dy) is presented in
FIG. 1. The graph shows that the values of My, for the
claimed concentrate are essentially lower at the same values
of Dy, while a lowering velocily is significantly higher.

A graph of the function V,,,,,,,”"=F(Dy) is presenied in
FIG. 2. The graph shows that the values of V,,,,,,™ for the
claimed concentrate is essentially lower, while the lowering
velocity is significantly higher.

‘The both graphs clearly demonstrate the advantages of the
claimed concentrate over the closest prior art.

It should be also noted that afier an oil discharging and
substitution the working capacity of the film is preserved for
500-600 cycles of exploitation without adding the concen-
trate.
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TABLE |
Comy vanations) of the concentrate
Comgositions according 10 the
invemi
Components A B c D E F o Sire of powder
Powdered filler partickes Noles.
Coppertin: s - - 0105 Alloy:
silver Cu-base
Sn 5 20%;
Ap 505
Copper-tin = s — - 00s 150 Alloy:
Cu-base.
Zinccadmivm  — — 815 — 005 — 510 for ubrican
grease b
Aluminum-tin- - - — =15 -_ 015
copy
Mineral
Serpentinite 0150 0150 0150
chlorite 0150 01-50
Fiberglass 052 052
FPowdered 055 055 055 0ss 055
quarts
il soluble mesallic dialkyl dithiophesphoric acid metal salis (Zn, Cd, Sn, Mo, Al,
Cu salls of DADTPA)
Zine salt of - - - R - L
DADTPA
Cadmiumand ~ — - - - Hs -
dimethyl 16
ium salts
of DADTPA
Tin salt of Lo — BT 15
DADTPA
Molybdenum 118 118 128 1-18 112 1-12
salt of
DADTPA
Aluminum sl — - - - — A
of DADTPA
Copper salt - - - - — 081
of DADTPA
Surfactanis
Imide Lo M0 0 0 L0 e
denvatives
of succinic
acid
Mono-carbonic 0.5 0s 05 05
Cyp oty acid
componcnis

Cyclohexanol S1.5 sS15  sS1S SIS S15 0 Sis
oil Organic oil up 1o 100%

TABLE 2

Resuls of the comparative Lests of tribojoinings Stel 45-
Gray lron 25

Formulation variants of lubricant

composition cormesponding o The clasest
Componen, % by jiion “1" of Table prior ant RU
Order No weight 1 u m w v 2,202,600
1 Powdered metallic 1 3 5 [T 230

filler
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TABLE 2-continued

Results of the companuive tests of tribojoinings Stel 45-
Gray lron 25

Formulation variants of lubnicant

composition cormespoading 1o The closest
Component, % by “B"af 1 prior ant RU
Order No weight 1 u u w v 2.202.600
2 Minerl filler 1 3 10 15 20 -
M)
3 Molybdenum 1 5 0 15 18 130
dialkyl di-
thiophosphate
4 Tin dialkyl di- 1 25 5 75 10 -
thiophosphate:
5 Dispersant 5 5 5 5 5 1-10
succinimide C-5A
6 Surfacnt - 05 05 s 05 0s =
fany
monocarbonic acid
7 Cyclohexanol 15 15 15 15 15 =
8 Ol 89+ 75 63*  455* 30 9630
Testing results of friction pair
9 Relaiive wear 3017 12 10 10 2474
10 velocity of Mean valuc at Dy & 10
friction pair
o R Voo =158 Voioia™™ 308
11 Relative friction o 10 103 107 1214
12 momenmm My, <= Mean value &t Dy % 10
(Mascdona™ = 103 (Mincdimens™ = 1.30

*lndustrial oil 1-20, including oil comprised in the concentrate itself.

What is claimed is: 2 basic oil—the rest up to 100;
ﬁ"L Alll’:fm"s m’bflﬂ'-"il"hf“':.l;‘]";“l‘% f:hl";‘“‘”:ﬂ“:li _'°'-""_1§ wherein concentrations of the components of the said filler
er, surfactants, oil soluble dialkyl dithiophosphoric aci i-% by welihi aneas Tallows?
metal salts and a basic oil, cyclohexanol and mineral filler 3304 y weight
which comprises: a fiberglass, powdered quartz, natural
minerals from the series of layered hydro silicates, al the

following concentration of components in % by weight: fiberglass 15.0-42.0
@0 powdered quars 30042
dered meiallic il 20, R i "
S pedbr il e o natural minerals from the series of layered hydro silicates
dialkyl dithiophosphoric acid metal salts 10450 the rest up to 100.
e i i bt 45 2.The plating concentrate according 1o claim 1, wherein
powdered quanz nd naiural minerals serpentinile and/or chlorite are used as the layered hydro
from the serios of layered hydra silicaics.

silicates, in the aggregate




Form PTO-37T7C (Rev. 04/00)




