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aci e and conponent (c) is selected fromthe group consisting of a '
sucdgi ni m de-type di spectsant of fornulae 35 [ERR] 45 65 2 EP 0 084 940

Bl [fJERR] 10 35 wherein A denotes a [ERR] to [ERR] polyisobutyl radica
means an integer from:2 to 8 and g repge integer from1l to 8
andjcal ci um sul'phonate, calciumsalic ?aégdyef?\%f@raégesi um sal i cyl ate of

forrmul ae [ERR] wherein [ERR] and [ERR] ,&re respectively a hydrogen atom or
:a [BRR] to [ERR] al kyl radical ;i s a benzene or 55 naphthal ene ring, -

[ERR] neans a [ERR] to [ERR] al'°1<37 Hrad\cal and M denotes Ca or My, if
component (bP is lithiumsalicylaje. Lupt@¥GHaghidistt Any. ¢conventi onal

| ubricating oil can be used. Wiilé& a t¥pical one is a mneral oil, use can
al so be made, 60 singly or in conBizdigon with the nineral oil, of a
synthetic oil including ester oils, su as a diester oil, e.g. dioctyl
azel ate, andmwa tetra-ester oil, e.g. the peokaerythritol ester of an

al i phatic nonocarboxylic acid, or pon-aIph#-oIefin ol i goners, such as
oct.ene- 1/ - decene-1 copol yners, having visc Qkiy of 41.0 cSt at [ERR], a (1)
viscosity index (V.1.) of 130 and a flask”poim@ of [ERR]. The lubricating
oi | may havesa viscosity ranging fromabdut 2 ko 500 cSt, preferably from
20 to 200 cSt, 55 at [ERR]. 3 EP 0084X.0 84y Conponent (a)
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yvherein A' denotes a Cyg t0 Cagg polyisobutyl radical, p means an integer from 2 to 8 and q represents an
40 integer from 1 to 8, and calcium sulphonate, calcium salicylate and magnesium salicylate of formulae

p— . -

Ar-803 . Ca  and OH M1
' coo

(V) : (Vi)

wherein A? and A¥ are respectively a hydrogen atom or a Cg to Cy alkyl radical; Ar means a benzene or
55 naphthalene ring, A® means a C, to Cy, alkyl radical and M' denotes Ca or Mg, if component (b} is lithium
salicylate.

‘Lubricating oil _

R Any conventional lubricating oil can be used. While a typical one is a mineral oil, use can aiso be made,
X 60  singly or in combination with the mineral oil, of a synthetic oil including ester oils, such as a diester oil, e.g.
' diocty! azelate, and a tetra-ester oil, e.g. the pentaerythritol ester of an aliphatic monocarboxylic acid, or
poly-alpha-olefin oligomers, such as octene-1/-decene-1 copolymers, having viscosity of 41.0 ¢St at 37.7°C,

a viscosity index (V.l.) of 130 and a flash point of 223°C.
The lubricating oil may have a viscosity ranging from about 2 to 500 cSt, preferably from 20 t0.200 cSt,

65  at 40°C. '
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parts Comp b) RhoPrbtidLd.548 1%&&@@%@3 preferably 0.1 to 5

wei ght padthe grease composition according to the present invention, use can be made, in addition to the three
40 components (a), (b) and (¢) above, of other ordinary lubricant-additives, such as neutral or basic metallic
: detergents, such as basic Ca salicylate, or ashiess dispersants, rust inhibitors (e.g., paraffin oxide, amino
“imidazoline or barium dinonlynaphthalene-sulphonate), oxidation inhibitors (e.g. 2,6-ditertiary butyi-4-
methylphenol, N-phenyi- -naphthylamine or diphenylamine octylate) and extreme-pressure additives (e.g.
zinc naphthenate, or other zinc compounds such as zinc dithiophosphates or zin¢-oxide, lead naphthenate,

- 45 sulphurized oils and fats, or tricresyl phosphate), in the proportions ordinarily employed.

The grease comiposition of the present invention.can e.g. be prepared in the following manner.

A component (c) is first admixed and dissolved in a base oil, and the fatty acid or hydroxy fatty acid for
the preparation of the lithium soap, as a component {a), is admixed and dissolved in the mixture thus
obtained, at 70 to 80°C. Then, the lithium hydroxide roughly in an equivalent amount to the fatty acid or

go  ‘hydroxy fatty acid above is admixed in the resulting mixture at 80 to 90°C to form a soap, and the mixture is
further heated to 140 to 150°C under pressure for dehydration. After the dicarboxylic acid for the formation
of a component (b) is admixed in the dehydrated mixture, the resulting mixture is cooled to 80 to 100°C and
further admixed with the {ithium hydroxide roughly in an equivalent amount to said dicarboxylic acid and
the final mixture is again dehydrated by heating to 140 to 150°C under pressure. The last dehydrated

s8 Mmixture is further heated to 195 to 215°C, then cooled to 175 to 193°C, maintained at this temperature for
about 10 to 40 min. and finally cooled to the room temperature.

) The lithium complex grease composition according to the present invention and thus prepared has a
very high dropping point, satisfactory anti-noise properties and very long lubricating life and exhibits
exceedingly high performance as a fubricating grease. Therefore, the present grease composition can be

go Suitably used, for example, for the lubrication of the bearings fitted in electric motors as well as of the
wheel bearings in automotive bearing/axle integrated structures. Furthermore, these greases make little
noise even if used in the bearmgs of air-conditioners and others, giving no environmental injury.

The invention is iliustrated in Examples 1, 3, 58, 14 and 16—22 below. Examples 2, 4, 9—13, 15, 23
and 24 are included for comparative purposes.




Z} it is partlcutarly preferable to use the conponents (a) and (b) in

t he foIIovm ng nol ratio within the above ranges of the proportions;
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grease conposition according to the present invention, use can be made, \
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is further heat ed to (4% 6b rdkERR] ,  t hen cool egggt 0 175 to 193C, mai nt ai ned
at this tenperature for about 10 to 40 min. and finally cooled to the room
tenperat ure. ¥hell rplf tebtf (I80°6uPiMsbx grease conposition according to the
present invention and i:be Hs, tygrfpar ed has a very, hi gh droppi ng point,

sati sfactry anti-nois prope ties and very l ?‘? | ubricating life and

exhi bits exceedi ngly hisbr gy f or mance as a Iubgzl cating grease. Therefore,
the present grease conposition can be 60 suitably used, for exanple, for '
: the Iubr%catlon of theldiffesanpeigs fitted in eledB?ic notors as well as of the
; wheel be#ring iye bearing/axle intggrated structures.
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cinvention is |IIustrated in Exanples 1, 3, 5-8, 14 and 16-22 bel ow.

Exanpl es®2, 4,9 :cc:\;:f;‘l’:g' gﬁc‘?ﬁd‘gz‘ﬁ’\ﬂ"émﬁél uded for conparative purposes.
. 6\./ *** according to the method described in Japanese Patent Publication No. 2357/78.

_ Comparison Example 2
A grease compaosition was prepared in a similar manner to that in Example 1 except that 2,5633.5g of the
<5

refined mineral oil were used without employing the hydrogenated styrene-butadiene copolymer
mentioned in Exampie 1. The properties of the product were as foliows:

Consistency {(unworked) - 1 246
50 (after 60 strokes) ' : 248
. Shell roll test (100°Cx5 hrs) o N
(before test) 1123
55 {after test) : 148
(difference) | : +25
Dropping point (0°C) 1 232
60

Grease dust-noise test {after 120 sec.)

Examples 310 8
Grease composltlons were prepared by employing the various components shown in Table 1 below in

a similar manner to that in Example 1, and the properties of these compositions are collectively tabularized
g5 in Tabile 1.

: 7,534 (mean of § measurements)
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EP O 084 910 Bl Exanple 1 2,233.5g of a refined nmineral oil (paraffin
V1: 102, pour pt. - [ERR] Viscosity: 44.9 cSt at [ERR] and 6.4 cSt at
98. 90C), 300g of the 10% solution of a hydrogenated styrene-butadi ene
copol ymer (nmesh mol. wt.: aboEP 03084040 Biyrene content: 59 weight ¢
the mneral oil above and 270g of 12-hydroxy stearic acid 5 were cha
into a8 litre autoclave, and the contents were heated to [ ERR] under
stirring in 30 to 40 min to conpletely dissolve the 12-hydroxy stearic
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acid. Then, 300g gf—ehot—gaueets—soui-onr—(950C) containing 38.5g of
| it hi um hydr oxi de admi{xed in the qutoclave, the conterjts were stirred:.
A5

for about 10 mn rf stigqrimg and norfmal pressw e} aq R0yt [ ERR] and,
then, slowy heat ¢ der pregsure to gbout [ERRR
contents of the autoclfave ywere¢ 10 furtlher stirred ffor abodt 15 m n under
pressure (about 2{®&.q 2. 8kg/ ¢nR) and, |{subsequently}, the priessure was

rel eased with the ture|beifng renoved. Afterg 8ehyd@&Hon, the contents
were adni xed wit hj& .%g of |azél aic aciq, the nixturle Was*sljow y cooled to
about [ERR] underjstirfringl amd 250g off a hot aquequs sol utfion [ ERR]

t=fh¥s {tenmperature, t

cont ai ni ng 30.2g ¢f 1i{thiuin hydr oxi{de re ddmixed Jin the rixture. The
resulting m xturefwas |sl owly heateq to}145 tlo [ ERR]{ under 15 stirring and
pressure in 1 to §.5 hrs, d} atntihi s i enpgrature,{ the autocl ave was
rel eased of the pfe®suyfe a eifotdd o moiSt urle.§ AXer the _
dehydration, the gontefits h& A4t oclfAVover €' aggi " Akt ¢d to 195 to 215C
and; then, left cooling unggr{stirfingio 398 to 192C. Thejcontents were ;
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under stirringin@Ot 60 (& n and {tred@enliln & honpgsaigen at this
. tenperature. The pr¥peptieguoff thé {gre eigonp&;ﬁti ork Bflis [pbt ai ned were asf
shown bel ow. Consistency (dunwgrked) _ ] 240 25 (after
60 strokes) o 245 Shel | |gol )} Jtest* (J100Cx5 krs) 30 . _
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40 * Roll stability test according to ASTM D1831, -accordi

2220,! according to -the nmethod described in Japanese Patent Publ

2357/ 78. Conparison Exanple 2 A greasgp did1 S prepared

simlar manner to that in Exanple 1 e;Ecep tehagt (gr%.gg 5g of the 45 refined

nine&;l oil were used without enploying the hydrogenated styrene-butadi ene
I

C?eaj% dust-noise test*** (after 120 séc.) : 92 (nean of 5 neas#rerent

copol¥nmer nentioned in Exanple 1. The properties of the product were as
foll ows: . Consi stency (unworked) . 246 (after 60
strokes). : : 248 Sh EI roll tgst (100Cx5 hrs) (before test)
: 123 55 ' ( r tsst)) : 148
(difference) o A oppEng poi nt (0C)
: 232 Grease dust-noise test (aftjer 1RO sec.) : 7,534 (nmean of 5
neasurenments) Exanples 3 to 8 G gasge lrprrpositions wer e prepared by
enpl oyi ng the vari dus conponents in %atle | belowin a simlar manner
to that in Exanple 1, and the pr “es of tlhese conpositions are .
collectively tabularized 65 in Tablej1. 5 EP 0 084 910 Bl [ERR EP
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EP 0084910 Bl Exanple 9 G ease corrposi tion 9 was prepared by treating-
various conponents shown-in.following Table 2 in simlar manners to t

Exanple 1. The properties of ' n are shown in Table 2. T
10 Conposi ti on/ Exanpl e Oorrp03| t OE 'W@ & % Conponent/ Property
9 15 (a) 12-hydroxystearic acid Example 9 9.0 (b) Azelaic acid

2.26 %% "ﬁ%:fa%&wepq;ﬁrp F'REY prepared by treating the various components showr inGol8®ing Table 2 in

Lit hi Ywpgdo iha Bﬁmpéq b The properties of this compositiop arggh@xlg,@d‘taplgﬁ [ ERR]
2.0 30 Base oil (refined mneral oil) 83. 45
Properties 35 Consi st enTABLE 2nwor ked) ' o 230 i
Shell roll test (100C x 5 hrs) 40 (before test)
115 (after test) 140 (difference)
+25.Dr oppi rg—por-rt—ERR 238G ease 2
dust - noi se fest (after PE@OsJé’éPn/Bﬁnple Canpesitien (weight Hé sqme as that used}
i n Exanpl e .bméa-knt,frecp‘ea-aga as that used in Exanplee 1. (3) (al cium 1
di nonyl napht hal ene- sul phonate [ERR] 60 65 39 vvel ght part< of the i
conpéund abgvedrssotrved—Tm100werght—parts—of—ttherefrmedinm neral oil. 8-
(a) l2-hydroxystearic acid ] 9.0
20 (b) Azelaic acid - 2.26
- () Calcium sulphonate (3! 1.0
% Lithiun hydroxide monchydrate ’ 2.29
Cxydation inhibitor!l) 2.0
%0 Base oil (refined mineral oil) ‘% 83.45
Properties _
35 Consistency (unworked) 230
Shell roll test (100°C.x 5 hrs)
o | : (before test) R § 1
o {after test) 140
o {(difference) +25.
. |Propping point (°C) 238
Grease dust-noise test {after 120 sec) 166
50 _
(1) the same as that used in Example 1. :
(2) - the same as that used in Example 1. ._‘
o (3) Calcium dinonylnaphthalene-sulphonate
w0
C, H
| 9 19 SO 2 : _ ‘
65 39 weight parts of the compound above dissolved in 100 weight parts of the refined minerat oil.

8




treating the various conponents shown i following Table 3 in sinilar
manners to that in Exanple 1. The pregerg 884 oilo B¥se conpositions are
coll'ectively tabularized 'in Table 3. TABLE 3 Oo osi tion/ Exanpl e

EP 0084 910 Bl Exanples 10 to 13 G ease conposi ti ons were prepared by @

Conposi tion EN{0}4}4%%91tht s@reﬁgﬂg . .
: v eva us components shown in following Table 3 in
10 Rpw 1l snmllaiezuanners tot fﬁoﬁ%hﬁoﬁﬁhﬁam collectively tabularized in
9.0 9.0 Table® Bori ¢ aC| (D 148
1.48 0.45 1. 48 (¢c) SUCCI n| m de typﬁ_@]‘Z 1.0 1.0 Lithum
hyrDX|de nonohydr at e .30  1.60- 2. 30
Xi pat I on i nhi bi tor Composition/xampld  Comgosition  Z-(Weight F. U se
oi [§ [ERR] bat&&a’bﬁ/?roﬁéb:@Z 86. 95 85 220 Propant i es: 1220 13
Conisi st ency 1 unwol, k’ecill)2 . o 23 - 9t-
' a = stearic aci
gaf_ er 60 st roke§fb) ,Bmvdmyc roxy 26? g%hel | 2ao| | %;t & g 5
r ) (beforetest Suce J%% %‘3(1) 1.0
tegt) 4)2 T&ge( Pe 0% +25 Droppl ng
poi;nt [ ERR}s thium hydroxide "‘?3? =705.30 22130  L.évbl dT.a05¢ |
dust - noi se test dauon inhibitor 147 (3) 160 2.d,178.0 2, ¥56 30 2.0
(afiter 120 sec neBaseodils (rafinad mingral o' (1)9281!? [ BRrY2 4(86.95  85.22
‘Prvpertles 3 .
20 Consistency {(unworked) 238 246 269 231
(after 60 strokes) 263
~ SRl ToIT test (100°C % 5 Firs)
: {before test) 119 123
2 (after test) ' 142 148
(difference) . +23 +25
)ﬁmpping point (%) ' 5370 3265 221 351
Grease dust-noise test 147 160 1,178 2,956
0 {after 120 sec, mean of 5 _
measurements)
" Note: (1} _ . o
8]
Al ~CH— c// X“CH’M
%0 . | N—CH, CH2NH-)—CHZCH2 -N |
/ ‘C-~CH
_ CH - 2
(Y \}3 0//
45
I
. : B
50
O/ \O -
_ _ ] [ .
B 8
| No”
§5
. HO CH
=)
A'=polyisobuteny! radical of Cs; to Crg,
Mean mol. wt.=2302 (as containing boron)
110 weight parts of the compound above dissolved in 100 weight parts of the base oil.
{2) the same as that used in Example 1.
65 (3) the same as that used in Example 1.




50 55 60 [ERR] =polyisobutenyl radical of [ERR] to [ERR], Mean nol.
wt . =2302 (as containing boron) 110- wei-ght parts of the conpound a _
di ssolved in 100 vvei ght parts of the base oil. (2) the sanme as th ed
Exanple 1. 65 (3) the sa?‘,a(? sgii in Example 1. 9 EP :
084 910 Bl Exanple 14 2,521 re‘h ned mneral oil (paraffinic, '
102,. pour 0| nt: [ERR k| n, vi scosﬁxa ple441 9 cSt at 37.8C, 6.4 cSt at
-[ERR-].;)M of tiaio gx Qf' pem d‘"2 sibye 441%%
stearif A RTENATR 1 Uhieh Nare 1%’?& g’é"ﬁ e%“ywere
heat 56‘d:1|§selv £ncSaE|'dr(Nbﬁ9 s.m;c mn to-co lSSCY' ve th
hydroxystearlc aC|d (Note 1: Succi ni mde (A) [ ERR] 25 30 [ERR] [ ERR] to
[ ERR] pol yi sobutenyl radigal, nmean nol ecul ar’ wenght : 2 302 (as containing
boron), 11 Om. pgrigyofé {he conmpound above diss -welel-Al n 100wt . parts of
the,pase oil). Subse uent Y, 3009 of a hot aquepus |sol ution [ERR].
cont ai ning 38.5g of |ithi %-d&igme nrNxed I n the autocl ave
contents, which were then kept at 900C under rrifjng for 5 to 15 mn. _
Af ter the 35 contentgy e cooled to [ERR], 3009 09ng hot aqueous sol ution }
[ ER] containing 49. 8 o\ salicylic acid were adhi in the contents and
di ssol ved by stirring for910 to 15 min. Then, 2‘30g of a hot aqueous
solution [ERR] containing 31.0 of lithium hydrOX| de were admi xed in the
resulting mxture, which was then grg4lual |y heated under stirring and
pregsure. When this mixture arrived pt 145 to [ERR] after 1 to 1.5 hrs, the
autocl ave was rel eased of the preS)EQ and the contents of were dehydrat ed }
t this tenperature in 15 to 40 25“m no After the dehydration, the contents}
t he autocl ave were further healed td 195 to [ERR], then cooled to 188 to
[ERR] under stirring and, after ij ng pt at this tenperature for 20 to 30

m r®® further cooled to about 160 tQis tenperature, 60g of an oxidation
i nhi bitor were adm xed in the coHt)ents,d_;t he

A': Cqy to Cp polyisobutenyl radical, mean molecular weight: 2,302 (as containing boron), 110wt. parts of
-the compound above dissolved in 100wt. parts of the base oil).

Subsequently, 300g of a hot agueous solution (95°C) containing 38.5g of lithium hydroxide were

admixed in the autoclave contents, which were then kept at 90°C under stirring for 5 to 15 min. After the

35 contents were cooled to 75°C, 300g of a hot aqueous solution {93°C) containing 49.8g of salicylic acid were

admixed in the contents and dissolved by stirring for 10 to 15 min. Then, 250g of a hot aqueous solution

. {95°C) containing 31.0 of lithium hydroxide were admixed in the resulting mixture, which was then

gradually heated under stirring and pressure. When this mixture arrived at 145 to 150°C after 1 to 1.5 hrs,

the autociave was released of the pressure and the contents of were dehydrated at this temperature in 15 to

40 - 25 min. After the dehydration, the contents of the autoclave were further heated to 195 to 205°C, then

" cooled to 188 to 192°C under stirring and, after being kept at this temperature for 20 to 30 min, further

cooled to about 160°C. At this temperature, 60g of an oxidation inhibitor were admixed in the contents, the

~ . mixture thus obtained was cooled by stirring to about 80 to 85°C in 30 to 60 min and then treated in a

“~’  homogenizer at this temperature.
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m'xtij'r'e t hus obt ai ned was cool ed by sti‘rring to about 80 to [ERR] in 30 to
60 mn and then treated in-a honogenizer- at this tenperature. 45 65 60

10 EP 0 084 910 Bl The propertie f conposition thus
prepared were as- follows: Consi sten?%'g*gto%?n%&iéﬁ) _
239 (after 60 stThok@Bgrties of the grease composkidh til3®rdpare® Werela8 &ilows ([ ERR] X5 hrs)
(-bef are test) ) : 119 10 (after test) . 149
(di fference) Consistency *1 (unworked) +30 15 Drop@Bhg point *1 [ERR] -
280 O | geparation *1 [Eﬁﬁ] _ o 2. 2% ter resistance *1 [ERR]
2. 0% 20 Copper-pl ate corrés??gtrrf’kgsi [ ERR] f %ass G ease dust-noi se test

*3 j(after 120 sesbil roll tést B®8100mB@Mdf 5 neasurenents) 25 Functional life
*4 ¢ 2540 hrs Note: *1: according to JI'S K 2220,
*24 roll stability test ade®?8i%Y to ASTM D1831,1'80 *3: according to
the met hod described in J ng@ Patent Publicatjpn No. 2357/78, *4:
acgording to ASTM D1741. npl e 15 A grease conposition was prepared in a
simlar manner to that in (fi%aepeble 1 except that +3p531.2g of the
: 15 Dropping point *1 {0°C) : 280
Oil separation *1 (100°Cx 24 hrs) . 1 2.2%
Water resistance *1 (38°Cx1 hr) : 2.0%
20
4 Copper-plate corrosion *1 (100°Cx 24 hrs) : pass
e
: Grease dust-noise test *3 (after 120 sec) : 68 {mean of 5 measurements)
2 Functional life *4 ' : 2540 hrs
Note:
*1: according to JIS K 2220,
*2: roll stability test according to ASTM D1831, )
30 *3: according to the method described in Japanese Patent Publication No. 2357/78,
*4: according to ASTM D1741.
. ' Exampie 15
: A grease composition was prepared in a similar manner to that in Example 1 except that 2,531.2g of the
- 35 refined mineral oil were employed without the succinimide (A) being admixed, the properties of the
_‘ resuiting composition were as follows;
Consistency (unworked) : 278
% (after 60 strokes) ' : 266
Shell roll test {100°Cx5 hrs)
\) (before test) s 1 139
s
o {after test) : 173
{difference) T +34
50 Dropping point (°C}) - - : 195
Grease dust-noise test {(after 120 sec) : 4.114 {mean of 5 measurements}
Functional life : 1,240 hrs
85

Examples 16 to 24 .
Seven grease compositions were prepared by treating the various components shown in Table 4
below in similar ways to that in Example 26 and the properties thereof are collectively tabularized in Table
4. Also, the properties of a market grease comprising the lithium soap of 12-hydroxystearic acid are shown
"s0 as Example 23 in the table as well. In addition, in Example 24 in the Table a grease is prepared in a similar
manner to that in Example 14 but by employing an increased amount of the refined mineral oil without the
components (b} and (c) being admixed.




35 refined mneral oil were enployed v\)ithout t he succinimde (A) being
adm xed, the properties.of the resulting conposition were as follo

Consi st ency (unwor ked) EP 0084910 B1 : 278 40
(after 60 strokes) . : 266 Shell roll test [ERR] (befa
test) o : 139 45 (after test) ;
(difference) . +34 50 Droppi ng point [ERR]
- 198~ Greaspdust—hgi-se—test (affnr 120 sec) . 4.114 (nean of 5
measur gngnt®) Functijonal |ifeR| xo Imue eg : 1,240 hrs 55
Exanpl ¢s™M6[Ft 0 24 S¢ven gr ¢ase; onposi tens re—prepared by treating the
various conponents ghown inh Tablie 4 bellow in|simlar|ways to that in i
Exanpl ¢ 26 g he properties tHereof are colllectively tabularized in Table §
4. Alsp,th eg per{ies of {a maitket grdgsepcdgprgg ng the lithiumsoap of  F
12- hydfoxyst elirTfc a¢id are|[showj 60 ag Exangte 2% ih the table as well. In
addi ti pn, | ampl® 24 in thevTabI e afjgreasq is prepared in a simlar
manner |t tjgad in Exanpl e ot by @Mk @yandggangignct eased anount of the
refined ffi oi | { Wi Phoul™ Oige | coffpyngnts+( L an(§(:) bei ng adm xed. 65 11 :
EP 0081910 B1 [ ERR] _EP [ 0084910 B1lj{[ERR]:| [ERR] fo [ERR] polyisobutenyl
radi cal . an, ol ecpl ar wel ghty 12, 170. '
i~ © Imoo = oMM © 0o
. 4 lNdg| RE RE? R ©2
®© A ™~ -
o o 8 o M oS oW |- o ~mo i N
\’ & o - N a8 [|R27 § SE Q Q
T 3 o,
© o/ \Z/ %..
o 9% < ~ S AT RaAm 8 88 !
EH oy i - N NN S+ N 2 o
Cy !
I © ~
-~ oo - N 43 NoY ’ =3 1o
a A o~ %
&
. __E”\ c® o P o o jlmea~ o NOD IN
S jon NN SN RIY R 28 o
) A — IN
g 5
= -
SR R33! SR B8R B 33| oy 1
A A \0/ \0/0
2 | |
' = z
g ) 5 S
| E sSs £ 3] % [§F®
. o TN - 53 - Aﬁ [/ ] 8 é
C _0 :"‘g 3 T Q [ [ - M @ -
By [fesce|B5E 52l 5y [B3€ p.lE
R 'm'gw.g'g G823 Hé’g Eu—a SR .-ﬁ:‘-eo
B SRZ 188 =X 28 |an 2o & 1
L = B b o
- 4EEE 617 |88 [5fy= |s
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110-fwei ght parts of the above conpound dissolved in 100 wei ght parts gf~a .
refijned mneral oil. (2) [[ERR] [ERR]: [ERR] to [ERR] polyisobutenyl ‘
radiical . Mean nol ecul ar weight: 1,1%p 6984€i@B1parts of the above
conpound di ssolved in 100 weight parts of a refined mneral oil. (3) 20
[ERR] 25 30 35 [ﬁy@tol%ﬁﬁﬂﬂisybme %Fﬂlca'pol yi sobut enyl radical. Mean nol ecul ar
wei ght: 1,304. agn P’W% ! RNl bSOk ¥ Atnéd mibBHal oil.
wei gt parts of }%"W\g‘a‘ 2gs it ee?é’]'e%oﬂ%.gunﬁ %au{bg'i‘um otk
di nonyl napht hal erie- sul phonate 45 [ERR] 50 39 weight parts of the conpound
aboye dissolved in 100 weight part$ of a refined mneral oil. (5) Magnesium
al kyl -salicylate 55 OH My 60 2 RZ[ERR] to [ERR] alkyl radical. 65 30
wei pht parts of the conpoufid” '69é\di ssolved in 100rﬁ\‘4\ei’§nt parts of a

al

reffned mngral oil. 13 E 0084%@08;—@@—%@7‘21‘ y¢-salicylate [ERR]
CH,~C

2 \o

% Al: Cs, to C,e polyisobutenyl radical. _
: Mean molecular weight: 1,172 ] ' ) )
l 160 weight parts of the above compound dissolved in 100 weight parts of a refined mineral oil.

(3

o
20 /
Al —CH—C\ ,
N N—-CHp—CH,~NH¥=CHy—CHy—NH,
‘ 2 CH2-C/
- N\
o) .
OH
‘ |
30 B
o” Y
. P 1
B8 B
35 . | /\ o/ \
: HO oH

A': Cg, to Cyg polyisobutenyl radical.

. :
lecular weight: 1,304. ) . .
r&acver?g‘,h:;arts of t?we compound above dissolved in 100 weight parts of a refined mineral oil.
(4) Calcium dinonylnaphthalene-sulphonate
Ca
CoMig ;’@
50 Cotg SOz |2
39 weight r;arts of the compound above dissolved in 100 weight parts of a refined mineral oil.
(5) Magnesium alkyl-salicylate
55
| _on M8
| L
® co0
2
: | radical. : ) ] ) )
65 20 cv:\:;itg%f ;;:g)frthe compound above dissolved in 100 weight parts of a refined mineral oil.
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10 R [ERR] to [ERR] al kyl radical. 30 weight parts of the conpou
di ssolved in 100 weight parts of a refimed mneral oil. (7) The sang:
that used in Exanple 26. (8)ERhgosa®i@esBihat used in Exanple 26. Iy

g’q'ff‘”"* %I%Yiga‘zfi are according to the present invention; Exangd

9 13 ®Rave been included for conmparison. Cains 1.

di oppi ng-point lithium co | ex grease coqposition having inproved
anti-noi se properties, conprising,a ljwericating oil and the fol | ow ng %
conponents: (a) at Ieast %I [ soaf sel ected fromthe group
consisting of the lithiumi|sa ERR] {to [ERR] fatty acids and Cl2 to
C24 hydroxy fatty acids, (Jb) at Teaswoond,lithiumsalt selected fromthe
group consisting of the ditithiumsalt adi pic acid, sebacic acid or 3
azel ai CR:30;j 1@ Cgutkyl tatlibalum sal i cyl ate, and 25 (c) at |east one dispersi nb

rrponewtwelsihaar&mfmel cpegoynd dismit/edomr‘wmﬁem pérts)of jagefiged mipewatoil. r om t he gr oup
consi st‘i@e fgg%%%ﬁi a@?‘gls ne but adi ene copol yners, hydrogenat ed
styr eneg OB F A d.ﬁgiaxﬂeea?&emwgagloﬁrﬁamgpi XS, 1523 zEa crponen
(b E$h&e®béd:hé]bdéﬂ1f&a:bhpﬂso i pic, sebacic and/or azelaic aci

conponent (c) is selected fromthe group consisting of a succini-m de type
di spéleimt of fornul ae 30 35 [ERR] 40 55 60 65 14

EP 0084, | - R Rl .to [ERR]
ab ‘kyt:orﬁﬁ?ilnﬁéﬁ ugféﬁzgﬁ |Ig MQ pke& éa q‘l¥ ogiilgn ILaEB mé(gYed anti Inmsllglj:2 J\Né 'ght .
parts dhb) & leagfona adium svap aéleccudlfron( tK) gﬂSbe cmmgaﬁ tHehighiun sadil of €y, D@ PRy 26.

g~ Acids and Cy2 to C,, hydroxy fatty acids,

—F

' {b) at least one lithium salt selected from the group consisting of the dilithium salt of adipic acid,
sebacic acid or azelaic acid and lithium salicylate, and
25 (c) at least one dispersing component, characterized in that component (c) is sefected from the group

consisting of hydrogenated styrene-butadiene copoiymers, hydrogenated styrene-isoprene copolymers
and ethylene-propylene copolymers, if component (b) is a dilithium salt of adipic, sebacic and/or azelaic
acid; and component (c) is selected from the group consisting of a-succinimide-type dispersant of formulae

/o

3 Al —-CH—C ' ' - ()
N-f-CHchz-NH'i‘-H

o | CHz—C\\

Q
2 0
2 y \
A ~cH— c< / S-gri-a'
N G, CH,=NH4z-CH,CH,=N o
“ /
- C~CH
CH,—G : 2
< /
Ny &
55
60
"
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(8) The same as that used in Exanple 26. Exanples 1, 3, 5-8, 14, 16
according to the present :invention; -Examples 2.4,9- 13 15, 23 and 15v
been incl uded for corrparl son. 5?60084310'“&11 dr oppi ng-poi nt |ithiunfg
grease COQP&Rd; | i nproved anti-noise properties, 20 conpri\g
| ubri cating m%%% {ﬁ Iaﬂ?ol | owi ng conponents: (a) at |east one |ithium
selected fromthe group congksting of thedithiumsalts of [ERR. to [ERR]
fattywacids and Cl2 to C24 hydroxy fatty, a tds, (b) at least one lithium -
salt®selected fromthe grou ¢on yfig of jthe dilithiumsalt of adipic

acid, sebacic¢ acid or azel aijc aci dlithiumsalicylate, and 25 (c)
at | east one dispersing congonent,~chaf@@t ¢sized in that conponent (c) is
selected fromthe group conststing of hydrogenated styrene-butadi ene
copobyner 8, C.inpdy, pyghatied. st yrene-i soprene copol yners and et hyl ene- propyl ene%
copol yrrer@ﬂwer'dhte ytaed thersome ? |d§39ived|'ﬂ 100 weiaht asts of fefieadi mineral olebaci ¢ and/ or -

X

azel ai c %ﬁ:s fife ‘Qﬁjﬂﬁ?ﬁa g% sel ected fromthe group consisting of a
succi ni m

el ieh 4 prierk E%%L A Exatrpidd, £9— 0084910 !
Bl [+ERBhh .nclﬁdiﬁz rcd,apa 66 a "EI% £ T 'Bo 3);i§§%butenyl13 1§? a"9 p
means an integer from2 to 8 and ¢ represents an integer froml to 8 and

- cal ci urﬂ% phonat e, calciumsali cyI ate and rragne5| um salicylate of formul ae:
TR f ittt (AR o LEBREED Ty e L ACRRN QR ©
[ ER%) tcem al a?ln RAhd fb foll Gking EcHhisongnepenZene or mapnt 8 [ERR
means a | HR eabtdnp }n @bkkejecfeadbmahe @86 JoréRithg dementaﬁmGauaf Mo Cl, fatty
conrponeqﬂs §nd)Cyi to qul hytiioxynfatty acids,
(b) at least one lithium salt selected from the group consisting of the dilithium sait of adipic acid,
sebacic acid or azelaic acid and lithium salicylate, and
T2 {c) at least one dispersing component, characterized in‘that component (c) is selected from the group
consisting of hydrogenated styrene-butadiene copolymers, hydrogenated styrene-isoprene copolymers
and ethylene-propylene copolymers, if component (b) is a dilithium salt of adipic, sebacic and/or azelaic
acid; and component (c) is selected from the group consisting of a succinimide-type dispersant of formulae

/o

3 - A —cH—C _ ()
N-(-CH2CH2-NH-)5H

40 . °H2'°\<
o]

. Q
..\/55 _ \\ _
e  aed | Popen
N—{- CH2 CHZ—NH-E-CH 20H2_N ' (m
50 -
. C—CH
CH,-C N ;
2
v /
60
&5 i .
\\

SR |

Y g




alicylate. Patentanspruche 1.

Li t:8B1 um Konpl ex- Schm erm ¢ t el zusamenset-zung nit hohem Tr.opf punkt m -
verbesserten Larm danpf ungsei genscigpl pegg4 9noh it end ein Schmi er 61 die
f ol genden Konponenten: (a) mnindestens eine Lithiunseife ausgewahlt aus der

G uppe bestehend aus den Lithi umsalf‘u von Cl O bis C34- Fettsauren und
C, 23 \bi s C24- Hydr oxyf ettsaurqn _E} ndestens ein Lithiunsal z, ausgewhilt
ausi der Gruppe bestehend aus® i thiumsal z der 65 Adi pi nsaure,

Sebaci nsause oder Azel ai nsaure und Lughcuugm-izi-wﬁ-a-l und 15L M
X

1] !?111I 11111111211111111 - 0¢B,t S EP 0084910 Bl

j (ic) m ndestens eine dispergierend&yKonpon e, dadurch gekennzei chnet,

daB di e Kogponente ausgewahit ist aus der GrBuppe best ehend aus hydri erten
St yrol - But adi en- M schpol yneri saten, hydri gp4'eR

St yrol -1 sopren-M schpol ynmerisaten und At 1yl en-Propyl en- M schpol yreri sat e
wenn di e Konponente (b) ein Dilithiunsal 3 der @di pi n- Sebaci n-  und/ oder

Azel ai nsauge ist; und das die Korrponent l\q),é sgewi hit 5-.,: laus der
Gruppe bestehend aus ei nem di spergi eren ttel vom Succi ni mi d- Typ der
Formeln: A -CHCetO  wHO | OH  ~———~ N+-CH C2NHt) ; r
H2&-~ ~~ CH2 OH / o
(1y o /0 Al-CHC ~ ~ N\~ ~ CH
20 2 A -CH—c/ VN G2 Crz- Nev-H ;W-CN-GI{IH C CHO
2\ 25 0 OH
= N*cﬂz%-ﬂﬂéar%u%ﬁ\
' 25 . CH,— / ' OH C—CH,
\ p 4
o] 8 o)
7N\
0 77 %
/\o/\
25 _ : HO OH

wherein A' denotes a Cy, to Cap polyisobutenyl radical, p means an intéger from 2 1o 8 and q represents an
integer from 1 to 8, and calcium sulphonate, calcium salicylate and magnesium salicylate of formulae

40 > . ' ~ "
: - A2
o Ar-sO3 | Cca  and oH "
-, | 00
2 .
A
5
i d2
50

wherein A% and A? are respectively a hydrogen atom or a Cg to Cy alkyl radical, Ar means a benzene or
naphthalene ring, AS means a C, to C,, alkly radical and M' denotes Ca or Mg, if component (b} is lithium
55 salicylate.

Patentanspriche

60 1. thhlum-KompIex-Schmlermlttelzusammensetzung mit hohem Tropfpunkt mit verbesserten Larm-
dampfungselgenschaften, enthaitend ein Schmierdi und die folgenden Komponenten: _
{a) mindestens eine Lithiumseife ausgewahit aus der Gruppe bestehend aus den Lithiumsalzen von
Cio- bis Cy4- Fettsduren und Cy,- bis Cp4-Hydroxyfettséuren,
{b) mindestens ein Lithiumsalz, ausgewahit aus der Gruppe bestehend aus ‘dem Dilithiumsalz der
¢5 Adipinsdure, Sebacinséure oder Azelainsdure und Lithiumsalicylat, und

15
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B B 45 ' HO oH

0C OH ALl 50 . EP 0084 910 B1 0/0 N-(-C
O--H NHR:) qpr,de&rkl(eMe|dlsber§erendtﬁ(monente dadugﬂ g%@ennzelchnet daf} die Komponente (¢)—
__ausgewdhlt ist aus der Gnﬁbp‘ebestehend M&I 18Ldadien-Mischpolymerisaten, hydrierten

..)I

SOl ED: Msﬁﬁo'vmrmbmwwmmmrmmnww»eﬁ@qm watniletoyipbaste (b)
dar st ‘P't‘fh'“p(;s‘sﬁ ‘FP% iRinSebacith undjqsiqr Szelg|ngduge 'B*ea@lﬂaétd'elmg&% ester{d agsewinitZahl von:

1 Bis.t81T & Grepre Pesiasnd 4y Sinp spepierepdan Mitichy o SusHnip! ‘H Formiein:

I\/agne3| umsal i cyl aten der For ITE)OS A2Ar . . Ar. SQ3 und

OH COO 2~~~~~~~~~ (V) 4 (VI)inweIchemAZ :
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in welchem A2 und A% jeweils ein Wasserstoffatom oder ein Cg—C,o-Alkylrest sind, Ar ein Benzolring oder
20 Naphthalinring ist, A® sine Cg—C,,-Alkylrest ist und M’ Ca oder Mg bedeutet, wenn die Komponente (b)
Lithiumsalicylat ist.
l\_/ Revendications
o 25 1. Composition de graisse & haut point de goutte avec des propriétés antibruits améliorées, contenant
un complexe de lithium, comprenant une huile lubrifiante et les composants suivants: o
{a) au moins un savon de lithium choisi dans le groupe constitué par les sels de lithium des acides gras
en C;o—C,, et des hydroxyacides gras en Cy;—~Cas,
{b) au moins un sel de lithium choisi dans le groupe constitué par les sels de dilithium de I'acide
- 30 adipique, de I'acide sébacique ou de I'acide azélaique et le salicylate de lithium, et
(c) au moins un composant dispersant,
caractérisée en ce que le composant (c) est choisi dans le groupe constitué par les copolyméres
hydrogénés de styréne-butadiéne, les copolyméres hydrogénés de styréne-isopréne et les copolyméres
d'éthyléne-propyléne lorsque le composant (b) est un sel de dilithium d’acide adipique, sébacique et/ou
35 azélaique; et le composant {c) est choisi dans le groupe constitué par un dispersant de type succinimide
répondant aux formules
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dans lesquelles A' représente un radical polyisobutényle en Cys & Cyo0, p est.un entier de 2 3 8 et q

45 ;eprés'ente un entier de 1 4 8, et le sulfonate de calcium, salicylate de calcium et salicylate de magnésium de
ormules '
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60 dans lesquelles A2 et A% sont respectivement un atome d’hydrogéne ou un radical alkyle en Cg & C,; Ar est
un cycle benzéne ou naphtaléne, A® est un radical alkyle en Cg & Cy, et M' est Ca ou Mg, lorsque le
composant (b) est le salicylate de lithium.
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