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hydr ocar bon oil incl ude (1) fully esteri eg ester oils, with no free hy-

droxyls, sugh ens aerythritol esters of rmnocarboxylic acids having 2 to
20 carbon aéﬂé’l‘gﬂuﬂﬂi&acet al s and (3) si I oxane fluids. Especially useful

anong t he syn t|c rﬁsterts e"é% rom car boxylic acids 50 and
ronohydr . g gfrg V @%mqﬁag ﬁﬁ\e gg a&*p 4 piig e
hr|,I ru

|l|t oil © e of,
pentaery en céhta de :*lﬁfw and rad t|v iyl ﬂlsﬁ ?r}q}nF.tSB{n é’?ﬂj
an aH phati g HQQJP\ Jﬁ nousy m
m xtures of in&%hooﬂnﬁﬁ §n e ese pftic uléfesué’l{%ﬂ esQ t-#}
nitrile sealubsdBRFubBiartioh Yubbet sl whidPAH Lo n{n‘ﬁzﬂghﬂﬁo b ti n i es de-
wei ght pRr CRpdratidn sbitOitself byShiiB Sgtadg thb fiskibfity of ﬁQ&H&Q%hJ ih ﬂ&e '
concent r at i BRudh% drificNBrébiel thit a nLifibed of AatoHiBHVE Qﬁg.ﬂ&%ﬂ‘o%ﬁtrequl}’e that ah_: ;B
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soaki ng sanglddANGFe iliustrated inthedabies thatflliber in the oil under in- vestigation at
an el evated tenperature and then neasuring the effect of the oil
conposition on the rubber sanple faqor vol une change el ongati on change,

har dness”change and tensile strengttE: gBe The specinens are
weighed in air and in water to the nearest ng. After weighing in water,

each speci neifPesificationt cl ean fi | tRBL HHO6Y66TRL6@IDNgat i on and t ensi I e
strength of tieis@e PObcéd\EresPEC MENS AFR Igga,_sg&ed The hardness of the

speci rre [ ned with a duro speci nens conformto the
stamzlar (f'q'feil %I Ton. Six speci rre:gﬁa?‘?ksa ended in a beaker by

i nserting a SeEPeuBs: ni chrome wire tNitanide the smal|l hole in 25 the end of
each speci neiTesthvespeaxciteies are ar rnmged so that they do not touch each

ot her or thedggkBaratdith:test oil isgdded,Ln a ratio of 1:80 of el astoner
to oil i the, bea er. The el astoner Ga%em nens in the beaker are aged for
168 hours in 'an-ovén naintained at [ PlaPedker sHEDRLt he test period, the
beakers are rsénﬁpeqnﬁengﬁ'the oven ard used $pecrugEngenpeopepbies from t he
beaker and cleaned wi th absorbent pdpssedHanyaluwey/ nuinesssptepattiengt h
nmeasurenents are made 30 on each aged speci men. Each specimen is weighed In
air and¥n waimitand neasured for harINEBR-3&urther details of seal

conpati bilityg,t QﬁtRﬁﬂlﬂ@%tgéﬂé&{J | a5 @agponers required by Mercedes-Benz,

COMC and MAN,ar e |Iluérated In the tabl es that fol Il ow.
longation: Max -35

s %A in Volume: 0 to +10

s in Hardness, Shore A: 0 to -8



35 Mer cedes- Benz Specification:
DBL 6606/ 6612/ 6615 Test Procedure: VDA 521-01 40

El ast omer: ' %&%734 Conpound:

Nitrile Test Tenperature: [err] Test Duration:

168 hours 45 Vessel : 600 m beaker w cover S2
Speci nens 3 used fe@emeupture properties 3 used f or

vol une/ hardness properties 50 Limts: SRE
NBR-34 9err] in Rupture Strength Max -20 /%err] in Max El ongati on:
Max_; 35 94 er rieStn PuBredFe: CEC L-39-T-86 o 410 55 [err] in

Har dness, StElestémers) to -8 3 EB40 466 297 Bl CCMC 5 Test Procedure:
CEC L- 39- T- 87cdalpagharer s: " Nitrff&4 Conpound: ~ Nitrile
10 Test T r t Duration: 168 hours
Vessel : T %%gtatufﬁo m b Eer‘/e(fssoo m beaker w covers S2 Speci nens:
3 used for rFRsk BupRbiRYties in 15168 hours 400 n

beakers 3 usetesised:vol une/ hardness poopsr tbleelsermCBD@\lnbebleqkerlsommts
RE4A Aerr] inRépbdigends ength: -26/ Q&4 eok] riped¥ex pEbpageidLin -50/ 0

%err] iy Vol une: -5/ +5 260 m] ®eskers Har dness, | RHD: -5/ +5
30 M A N Specification: OC 13-017 35 El ast oner:
SRE- NBR 28 Test Procedure: 3[51?%%5?&’5%’2 Eﬁfdﬁfﬁé‘ess properties
[err] for 168 hours Vessel: mer/oil ratio of 1/80 in
cl osed Limits: RE4
20 %4 in Rupture Strength: -20/0
N\ %a in Max Elongation: ~-50/0
$a in Volume: ~5/+45
2% a in Hardness, IRHD: -5/+5
30
M.A.N.
Specification: oC 13-017
35 Elastomner: SRE-NBR 28
Test Procedure: DIN 53 521
Exposure 100°C for 168 hours
Vessel: Elastomer/oil ratio of 1/80 in closed
40 glass beaker

~/ S2 Specimens: 3 used for rupture properties
& 3 used for volume/hardness properties

45
TESTS " LIMITS
50 ’ NBR 28
Change in rupture strength, $% Max -20
Change in max elongation (ME)% Max -30
Change in volume (V)% 0 to +10
55 Change in hardness, (H) Shore A Max =10

The following examples illustrate the practice of this invention.
4
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gl ass beaker S2 Speci nens: 3 used for rupture properties 3 used

for vol une/ hardness properties 45 T

LIMTS NBR 28 50 Change in rupture g'ﬁréﬁé%m % Max -20 Change in
max el ongati on ﬁI\/E)% Max -30 Change in volune (v)%

0 to +10 55EXA ge in hardness, (H) Shore A Max -10 The

fol |l ow ng exa IesHIustratethe ractice of this invention. 0 466
297 B1 EXAI\/PL ba?‘h%' %&?éadd? h‘Sé* ajrefingq QILINME SN0 QR)a‘gh"%E "faef‘l"hf@a“"@ﬁd
(NMP SN 510 ent-lﬂ b | mulatgﬂ ttll Oil1 ntaining
det e.r/gent-l 5?%%“‘:3% p[%v ﬁ?ﬂ; gf -tn IFi{ go-sug:
modi f | Catl es- flbl es 'ﬁh ﬁent %?’l%tzl tﬁéﬁ ndl eI

vvereteste e|r on a Pom

an acryl 9n|t e but adl ene copolyrrer cont ai ni ng about 34 per cent of
acrylonitrile) in the Mer- cedes-Benz Seal Conpatibility Test. The percent
change in tensile strength (TS) and inpglygngation (E) were reported. 10

Table 1 15 -7 Mercedes-Benz Seal Conpatibility Test GI 1
al 2 Test Limts Change TS, % -17.3/-21.8

-5.0 15 -2 EsaBgnzESeaYoCompatibility- /-40.8

-22.3 -35 max G| 2 containing the glyceryl nonool eate
exhi bited excellent nitrile seal _conpatibility properties. 25. EXAVPLE I |
Afully fornul ated |ubricating oi¥teenpositi on d&stghated a

enpl oyed i n GHamg@CWS, S&al Testl7i{Ie-Akraxredes- Benzs5S@al Test am@o maxVAN

Seal Tes?. Mylfjccatigns of tbigs jlspdesignated;as3 Gl 2 contaisnigag 0. 20
wei ght percent ¢l yceryl nonool eate and G| 3 containing 0.55 wei ght percent

I I h 3
ol oyect i ¢ A2 Gefienddhabeirsmondihar 3ot repie ot gl s bBRFAST Lier
The testzsreéa\lmEﬂre indicated in Table 2 below. 35 40 45 50 55 5

A fully formulated lubricating oil composition designated as Oil 1 was employed in the CCMC Seal Test,

the Mercedes-Benz Seal Test and the MAN Seal Test. Modifications of this oil, designated as Oil 2 containing

0.20 weight percent glyceryl monocoleate and Oil 3 containing 0.55 weight percent glyceryl monooleate, which

30  was supplied by C. P. Hall, were also employed in the CCMC Seal Test. The elastomer tested was a nitrile
rubber. The test results are indicated in Table 2 below.



EP 0 466 297 B1l Table 2 5 Test G| No. ° 1

2" 3 Limts 10 Test Results RE 4 (NBR
Nitrile) Change in TS, % E%éw -6. 2 0.1

-20/0 Change in ME, % - -46. 6 -35.2 -24.8

-50/0 15 Change in H, I RHD -8 -4 -4
-5/+5 Change inV, % 3.1 Table 2 3.9 4.2

-5/ +5 Mercedes-Benz Seal Test Results (NBR-34) 20 Change in TS..

-34.5 ° -13.9 -9.5 -20 max Change in ME, %

- 474 :82.6 _ -25#7 - -35 max Change=in H Test

-5 0i13No. -5 1 -8 maxg 25 3Change iminitso
-18.6 3.9 4.3 0/ +10 MAN Seal Test Results NBR-28
30 Changg i ncCTHC Séal Test Resul®§ 9 -14. 3 -8.5 -20
max Change i geMf (N8R Nitrile) -45.7 -32.6 -28.7 -30

max Change in s -4 ' - -3 _ -10
max 35 mgﬁﬁ@‘ég? Ry TSy, % =233 54 6% 2:8 20/p ¢

0/ +10 The addi €hargeiins M¥, fhe i.nvehbion comd-# ng gFyteByl noHiate
exhi bi t esl exceth&mde IiFOHQVERHDI trilge seal cosgpatibility propertisgses 40
EXAMPLE 111 Thg lubricatjng oil enployed in j s exanple was a full

f or mul at ed gasgP??l%e elr?gzlvlnegoi I ang?ig desi gn%{yed as rCr]lgl'sl. al Zéj)c+05ynt ai ns
0. 20 wei ght percent of glyceryl nonooleate, Ol 3 contains 0.55 weight

percent of gliercedds -Heaiz) IScBONPEL L AREswEINE OfNBREJaNt ai ns 0. 20 wei ght per cent
of Radi &urf 7150 2not %&r brand of . glyceryl_npno- ol egtg. Thess, oils were

tegted in the ar'?:%de_s nz Seal Test"and the résults afg set forth in
TabTe 3 bel ow Change 1 Y&, T&t O | -4Nb:4 = -32.6 =25.71 =35 maxp
3 4 change limmgt s Change +& TS, % -3 - 1950 -3 ofhx

-14.0 -14.8 - x 55 _ ge i , % -3
-32.1  * -3?.‘%“‘33 l-n2§97ga % max Ar}ﬁ‘l\égf the &ifs contgq/%’ilr?g t he

gl yceryl nonool eate exhibited excellent nitrile seal conpatibility
properties. @aN sdail Ge466R38¥182 -

NBR-28
30 .
Change in TS, % -29.9 -14,3 -8.5 -20 max
Change in ME, % -45.7 -32.6 -28.7 -30 max
Change in H -4 -3 -3 -10 max
35 Change in v, % 6.1 4.0 4.1 0/+10
The additive oils of the invention containing glyceryl monooleate exhibited excellent improved nitrile seal
compatibility properties.
R . 40
At EXAMPLE Il

The lubricating oil employed in this example was a fully formulated gasoline engine olil and is designated

as Oil 1. Oil 2 contains 0.20 weight percent of glyceryl monooleate, Oil 3 contains 0.55 weight percent of gly-

45 ceryl moncoleate and oil 4 contains 0.20 weight percent of Radiasurf 7150, another brand of glyceryl mono-
oleate. These oils were tested in the Mercedes Benz Seal Test and the results are set forth in Table 3 below.

Table 3
50
Test
Qil No. o1 2 3 4 _Linits
Change in TS, % -19.0 -10.9 -14.0 -14.8 -20 max
%  change in ME, % -39.3 -32.1 -33.6 -23.7 -35 max

All of the oils containing the glyceryl monooleate exhibited excellent nitrile seal compatibility properties.
6



EXAMPLE |1V Acomrercial Ford Factory Fill lubricating oil conposition was
tested in the COMC Seal Conpatibility Test. 5 A nmodified oil or variant was
prepare containing 0.20 .wei ght per cerfiP (46639%BLr y| nonool eate. A nitrile
rubber was used in the test. The results are reported in Table 4 bel ow

Table 4 10 FERBVMPE IV Variant | Test Limts RE4 (NBR Nitrile
rubber) Change in TS, % - -28.9 -15.9
-20/0 15 Igggﬁg@lal Forg Faictory G4l lubricating oil composition was testdsiih the CCMC Seal Compatibfiy Tést.

- 50/ 0_The *f oAdpdifiadoltas ¥qiiantavas|prpsrRsTiceniaining 029 weighiderrerd pfiglyeatyl mohoolpatet Amitnilerrgbber

0.20 percent W8t usg {rctha tost The Frswlis@rreporfadio Tablecktielownt results in the COMC Seal

compatibility Test for the nitrile rubber. 20 EXAMPLE V A variety of

gI ycerol esters were tested In the sane ZaMlel @ating oil enpl oyed In Exanple

In aIL cases, the glycerol ester was enployed in a concentration of

0 20 wei ght percent. The followng table lists the oils 25 tested and the

particular glycerol ester. Ol No. EORP REdPEsyrfVazany ycdleat Nrimidiseat e

2 Radi asurf 7RE} GNpReNjkribaostisteegt e, approx. 35% nonogl yceri des 3

Radi asurf 7600 QGngegeylinMpgosiearate, 3Q, : ~15.9 appr_ 52%

nonogl yceysi des 4—‘[}1 asurf 7153 d yceryl ﬁ/bnorl cinoleate 5 None %tée( oil)

These oils were 8&?&1 PnEa Rercedes: Bemf0séal Conpat?bllity Test5040d t he

results are set forth in Table 5 below. 35 Table 5 Mercedes-Benz Seal

Conpati bi | ity Tisefordgeingitebdts demiiBistraielfhatkRsiodilidd olNdontaining 0.20 percent of glycerg/l menooleate
0

2 3 gave excellentjresults in the CEMC Seal compatlbilityi Test fof the nitrile fdBbenge TS
-10.6 -28.1 -26.9 -16.8 -20.1 -20 max Change ME, %
-24.8) -31. BXAMPIER/8 . -27.3 -36.8 -35 max The test

results show that there is criticality in the nature of the glycerol ester.
The esters for rfeariety efralysesol gpiors auersi tesinddn the same Jutsicatidg pibenpjoyedtin Exanmierit Inall cases,
gl yceryl pon Hes ﬁﬁr%lteéte"‘ﬂ'aaletnp'f’ﬁd Hefseeneenisation §ft0.30 weightspefoant: The falewingtelale lists3be ails
Seal Cont? “FFF "‘Wﬁ'iqw erpliogtei | s cont aining a glycerol ester of an
unsat urat ed PaiPy acb gﬁﬂ)’é G'y Y ?°‘ﬁ‘°tr| | e seal compatibility
properties. f %’y' e er of glycerol and an
;Jnsaturat ed fatty ac ﬂa Wf%bodyg I onos %rSatcar bon atons in an oil of
ubricatigg vi scosMy I'n '%g rtrile el astoner seal

conpatibility pr Operhhﬁiﬁasu 153 or ic 82ath1
5 None (Ref. oil)

These oils were tested in a Mercedes-Benz Seal Compatibility Test and the results are set forth in Table
5 below.
35

Table 5

Mercedes-Benz Seal Compatibility Test Results (NBR-34

40

. . Test
0il No. 1 2 3 4 5 Limits

4  change TS, % -10.6 -28.1 =26.9 -16.8 =-20.1 -20 max

Change ME, % -24.8 -31.5 -35.8 =27.3 -36.8 -35 max

The test results show that there is criticality in the nature of the glycerol ester. The esters formed from

50 glycerol and a saturated fatty acid, namely glyceryl monostearate, fail to pass the test limits for the Mercedes-

Benz Seal Compatibility Test while the oils containing a glycerol ester of an unsaturated fatty acid gave ex-
cellent nitrile seal compatibility propertles

55 Claims

1. The 'us.e of an ester of glycerol and an unsaturated fatty acid having from 8 to 45 carbon atoms in an oil
of lubricating viscosity in order to provide nitrile elastomer seal compatibility properties.
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The test results show that there is criticality in the nature of the glycerol ester. The esters formed from

50  glycerol and a saturated fatty acid, namely glyceryl monostearate, fail to pass the testlimits for the Mercedes-

Benz Seal Compatibility Test while the oils containing a glycerol ester of an unsaturated fatty acid gave ex-
cellent nitrile seal compatibility properties.
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1. The use of an ester of glycerol and an unsaturated fatty acid having from 8 to 45 carbon atoms in an oil
of lubricating viscosity in order to provide nitrile elastomer seal compatibility properties.



2. T%he use as dainmed in Qaim1l in which said ester is a
triester of glycerol or a mxture tE gg{i ﬁ The use as g}mmﬂﬂmmmmmnl
| or aim2 In which said ester EP éntly a nonoester* of gtyctra . *
5 4. The use as clained In C1a|ml in which said ester is glyceryl

nmonool eat e, 2-g | Theaspags claimefi inGlalmt lewm¢h sgid peferisiamon¢-fiirjoptriester ofglycerdf pra midure thereof.

clainmed in one of th i.ch from0.01 to

percent of S, Trege S cllmag Wi or £ R o ol B prpdomtpoyhy gonggper o Seer.

| ubri cat an4V' FHeQSd d¥iainfR IR FHikh 38d bstor &-glycdrli %oﬁ&fe%%@k’é?ﬁ HShdaR oEﬁ}cﬁlryﬁ
aushd@ ycerin Umdiegtd.ner ungesl ttigten Fettsaure mt von I's 45 Kohl en-

stoffatonen in einem61 mt Schm erviskositat, um

Ni t ril el ast SqreTheiusérésnteiraedcmanytondy oflthe pretsd!hq;@alalms imatich frod ©10¢ tdt Iwelgheperaent. of Said
Di e Ver wgndungglyopiokssteeia mregantic bid aiiref Iabricating wiscosify. wobei besagter Ester ein
Mono-, Di- oder Triester von dycerin oder eine Mschung dersel ben ist. 20
3. D| e Verwendung, w e beansprucht in Anspruch 1 oder Anspruch 2, wobei
besagt er EsPatentepsriifheyend ein G yceri n- Monoest er |st 4. Die Verwendung,
W e beanspr ucht In Ans ruch 1, vvobel besa ter Ester cery nongol eat ,

25
e ?ﬁ*’&ég@@@fw‘:ﬁ?si T o e

3 Gew. -% von besag em G ycerinester in besagtem 61 mt Schm erviskositat

vor handen spndpie JEwBRIRY) e ©adnkPEtht id Ansphdeh 1, Wik b&%rﬁ&ﬁ%ﬁn%dﬂbl%)/&oﬁfﬂest&tvgn un
aci degr as i nsagpideARRNSIEAEM tdg,rgasgmgiar bonedans une huile d une viscosit6
lubrifiaffte afin de conferer des proprietes de conpatibilite avec |es

j oiint's en GBasDle ¥&wendung, wigrbeangpruéht iniAngpruci 1 oddriAndprush 2. vdhei besagter Ester iberwiegend
revendi cati on €in Gyeprin-Mpnggsterliste | edit ester est un nono-, di- ou triester du

Pevendi cgt | &n ””;”f%r;m ino.?‘%ié"f%é@&ﬁ% v APporiy b WRE ARt SR SemireRee: un

urees
nonoest er du g VS5 <&8on |a revendication 1, dans

llaquel | e | ed] t B18 VaHvBfduhd widDokhel bt ?dd@eiﬂmﬁro&h@ehedden Adspragal wo%ta.%.d@m bis 3
glyceryl e ou | @ew.is\dhBasagter] BlyBariiésr vibBsagtdm Ol it SchivierVidkésithtiveriariien sy | Nune
quel conque des revendi cations precedentes, dans |laquelle de 0,01 A 3 pour

cent en goids dudit ester du glycerol est present dans ladite huile de
vi scosite | Rovdntllcatibres 50 55 8

1. Utilisation d'un ester du glycérol et d'un acide gras insaturé ayant de 8 & 45 atomes de carbone dans une
huile d'une viscosité lubrifiante afin de conférer des propriétés de compatibilité avec les joints en élas-
35 tomére nitrile.

2. Utilisation selon la revendication 1, dans laquelle ledit ester est un mono-, di- ou triester du glycérol ou
un mélange de ceux-ci.

_ 3. Utilisation selon la revendication 1 ou 2, dans laquelle ledit ester est de fagon prédominante un monoester
\ du glycérol.

4. Utilisation selon la revendication 1, dans laquelle ledit ester est le mono-oléate de glycéryle, le ricinoléate
de glycéryle ou le linoléate de glycéryle.

4 5. Utilisation selon I'une quelconque des revendications précédentes, dans laquelle de 0,01 & 3 pour cent
en poids dudit ester du glycérol est présent dans ladite huile de viscosité lubrifiante.



