Mari ne Engi ne Lubrication FI ELD OF THE | NVENTI ON Thi s
invention relates to the lubrication of 2-stroke and 4-stroke marine
di esel internal conbustion engines, the former usually being referred
to as cross-head engines and the latter as trunk piston engines.

Respective |ubricants therefor e. usual.l y Kk awn, as mari ne di esel
cylinder lubricants ("MDCL's") ﬁ&%ﬂ¥ﬁ§ﬁ¥g%¥gﬂgﬁiéﬁbine oils

("TPEO s"). BACKGROUND OF THE | NVENTI ON Cross- head engines are

sl ow engines with a high to very high power range. They include two
separately-IEﬂﬂﬁﬁﬂ&ﬁﬂﬂﬁﬁﬂhﬁﬂﬂﬂﬂﬂéﬂbiston/cylinder assenbly |ubricated
with total-loss lubrication by a highly viscous oil (an MDCL); and
the crankshaft lubricated by a | ess viscous |ubricant, usually
referred to as a Eiisin@BhId relates to thellubiidatiph SF QR troORGLMES stidhe MerintSdesel
in marine, power-generation and rail traction applications and have a
hi gher speednicHh CURBREIOn SRgIneS dhefesmerpisyalhgbang tehprreddates croseEbyad s
used for cr I i i - 8]0k i ts
of the engi naties PR 1k bE RS bHIRH ol el A IRRLT,
gear, are | uBnalbeltrecvibgs maarsdiede! aylindoplatcintctMDCD” patslt temk pisten
cylinder liners are | %%%cgted partially by splash lubrication and
partially bfmSWFOﬂFéﬂﬁi Schrcul ation systems that finds its way to
the cylinder wall through holes in the piston skirt via the
connecting rod and gudgeon pin. It is known in the art to

i ncl ude bri GAECKEIROUNIVDE THEANVEREDON bri ght st ock being a high
viscosity oil that is highly refined and dewaxed and that is produced
fromresidual stocks or bottonms. It may, for exanple, have a

ki nematic vi scosictsshead QRGNS a8 sRA &fgiﬁéé?ﬂ&?@hi H%&@%ﬂy)higf &'rafdran

30, mmEs-1, such as a solvent-extracted, de-asphalted product from
vacuum r esi dingpniepdirdertatol sppavaiel mkybeicitedhpartst the pister/ogindgr sasemblyduipficated
28-36 mMmPs- .. Brightstock.is however, e jve.agnd ant

descr i bes. wa gfaosstutcRioH By 2 istbey ot s (X MTEL S e dticshan
formul at ed Wabirivated tyrd g8 viteak lubidaddSust@lprddedeidds degaembes a TPEO
containing little or no brightstock. A problemin the art is to
formul ate brightstock-free MDCL's and TPEO s at reduced cost and at
the same tinme prayj 4., ' nr rti _oaMYARY HE

| NVENTI ON %@lh%eﬁ%ﬁgﬁgﬁgﬁﬁéﬁﬁg@& bdifers }ﬁj ccl)po?lgzrrrél?is
such as an amotigxhappdicatidng laat daypr Opigharpeabthoh yres-hedd eaugindBCA shigla

TPEO enabl es the a roblemto be overc
?ubnrg:ant &%\é%) ri)s used for crankcase and cy?igger lubrication. All major moving

parts of the engine, i.e. the main and big end bearings, camshaft and valve gear, are
lubricated by means of a pumped circulation system. The cylinder liners are
lubricated partially by splash lubrication and partially by oil from the circulation
systems that finds its way to the cylinder wall through holes in the piston skirt via the

connecting rod and gudgeon pin.

It is known in the art to include brightstock in MDCL’s and TPEQO’s,
brightstock being a high viscosity oil that is highly refined and dewaxed and that is
produced from residual stocks or bottoms. It may, for example, have a kinematic
viscosity at 100°C of greater than 25, usually greater than 30, mm’s™, such as a
solvent-extracted, de-asphalted product from vacuum residuum generally having a

kinematic viscosity at 100°C of 28-36 mm?s™.



Thus, the present invention provides a two-stroke or four-stroke
marine engine lubricating oil conposition conprising an oil of

| ubricating viscosity in a nmgjor anmount and (A) additives, in
respective mnor anounts; and (B) a viscosity nodifier in the form of
an ol efin copol yner. .i n. ampunt in the range, of ..0. 05 - Ss %
wherein the comaar SR nEP L letad o rvs avh pErEPRhEt W
than 0.1 massfs45a8 desdribes MIPCK’s Hmallgealithob Briphtsté RIS SOUROR/ehy
or substantially absent fromthe conposition. I'n further aspects the
present i nveles¢rdies ediiQ ewnaining little ormebrighdstedk. a vi scosity nodifier
(B) to inprove the anti-wear properties of a marine diesel cylinder

| ubricant or of a trunk piston engine oil which includes | ess than
0.5 mass% pref erabtobidme ssthchars & brivamebri distduki-Pad SIDTIKs apd EPBODALY
brightstock is absent or is substantially absent fromthe marine

di esel cyl i Hadced gpytiapd At the sarmp Ememipvide inaprerekayivear pioperties. A
met hod of lubricating a cross-head nmarine di esel engine conprising
supplying a lubricating oil conposition including viscosity nodifier
(B) to the BUMOMARY OFIEHEINMENTYON the engi ne; and A net hod
of lubricating a trunk piston marine diesel engine conprising

suppl ying the conposition to the engine. In this specification,

the foll owi ng words RAOrEXPIRS HeRS of&feﬁaeepaa{aﬁ@rs}gﬁa@asn#ga\f?orgjﬁ&rs

meani ngs ascri bed bel ow "gctlve i ngredients” or efers
to additi ve cthailercimbpylbet capslynudr imlpt ¥ENCL or a SEECeetables the above problem to

be overcome.

Thus, the present invention provides a two-stroke or four-stroke marine engine
lubricating oil composition comprising an oil of lubricating viscosity in a major

amount and
(A)  additives, in respective minor amounts; and

(B)  aviscosity modifier in the form of an olefin copolymer in an amount in

the range of 0.05 - 6 mass %,

wherein the composition includes less than 0.5 mass%, preferably less than 0.1
mass%, of brightstock; preferably brightstock is completely or substantially absent

from the composition.
In further aspects the present invention comprises:-

The use of a viscosity modifier (B) to improve the anti-wear properties of a
marine diesel cylinder lubricant or of a trunk piston engine oil which includes less
than 0.5 mass%, preferably less than 0.1 mass%, of brightstock; preferably
brightstock is absent or is substantially absent from the marine diesel cylinder

lubricant or the trunk piston engine 0il;



"conprising” or any cognate word specifies the presence of stated
features, steps, or integers or conponents, but does not preclude the
presence or addition of one or nore other features, steps, integers,
conmponents or groups thereof the expressions "consists of' or
"consists essentially of' or cognhates nmay be enbraced wthin
"conprises" or cognates, wherein "consists essentially of' permts

i ncl usion of subsAangesi GRtbrigatieg haldsy-hedd RetihdGictdlenghatafpdihst i CS
of the composition to which it applies; "mjor anmount™ nmeans 40 or 50

nmass % or nmovepkyinga lwbripdisigoiloemposition incding viscesizmeodiber(B) hathe50
mass % of a g Ltion; "TBN' ans total base nunber as neasured by
ASTM D2896. ﬁ%@?r@gﬁgsﬂﬁbgﬁféﬂ%g&?%% tion, if and when used:

"cal ciumcontent" is as nmeasured by ASTM 4951; "phosphorus content™

is as neasured by ASTM D5185; "sul phated ash _content” is as neasured
by ASTM D874; "sutprifiodcdfiviarating g tragk pistonunaingsicssbmgimpenmor©ising/100"
nmeans ki ne I i i .measured by ASTM D445.

Al so, it W”Fﬁhbglgﬂéﬁrgg?%rb%(ggﬁc{rﬁgﬁa ﬁs conponent s used, essenti al
as well as optimal and customary, nmay react under conditions of

formul ati on, storage or use and that the invention also provides the
product obt ai nabl!8 tBis spepification, ts fallowmg words and wxrigesonse Handonhen used,

have the meanings ascribed below:

“active ingredients” or “(a.i.)” refers to additive material that is not diluent or

solvent;
“comprising” or any cognate word specifies the presence of stated features,
steps, or integers or components, but does not preclude the presence or
addition of one or more other features, steps, integers, components or groups
thereof; the expressions “consists of” or “consists essentially of” or cognates
may be embraced within “comprises” or cognates, wherein “consists
essentially of” permits inclusion of substances not materially affecting the
characteristics of the composition to which it applies;
“major amount” means 40 or 50 mass % or more of a composition;
“minor amount” means less than 50 mass % of a composition;
“TBN” means total base number as measured by ASTM D2896.
Furthermore in this specification, if and when used:

“calcium content” is as measured by ASTM 4951;

“phosphorus content” is as measured by ASTM D5185;



Further, it is understood that any upper and | ower quantity, range
and ratio limts set forth herein may be independently conbi ned.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The features of the
invention will now be discussed in nore detail below OL OF
LUBRI CATI NG VI SCOSI TY The | ubricant composition contains a

maj or proportion of an oil of lubricating viscosity. Such |ubricating
oi | s may range i nsiliphged bdlycontddi isiag Meadlirsd by hatra1 wgngral oils to
heavy lubricating oils. Generally, the viscosity of the oil ranges
from2 to 40, such as 3 to 15, mmR/sec, as neasured at 100C, and a
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t he conposition. Natural oils include aninmal oils and vegetabl e
oils (e.g., castor oil, lard oil); liquid Fetgoleunloils and
hydr or ef i ned, sol WeRt0f mesgnekingmatievigeasita at HP° i asanepsursdl by ASYT M f45.

paraffinic, naphthenic and m xed paraffinic-naphthenic types. Gls of
| ubricating viscosity derived fromcoal or shale also serve as useful
base oils. AlSy, it Wil becurldebxdodathatngriond Sompudlenid @sdly dssentidl e Bretlids S
and han-subsLitFted h%ggocarbon oi Il s such, as pglynerLzed and

i nt er pol yme@PEE@! gRdgustangry rgay tsastydengoadiiions ghfopmulagon.sigage or use and
propyl ene-i ] . I i :
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(e.g., dodecyttbeactemes, tetradecyl benzenes, dinonyl benzenes,

di (2- et hyl hexyl ) benzenes); pol yphenyls (e.g., biphenyls, terphenyls,
al kyl at ed pol yphenol s); and al kyl ated di phenyl ethers and al kyl at ed
di phenyl sul phi degiraditdethdeddddrhattddd! RPEemdabH N QIRLRYHRSe beT

Al kyl ene oxi de pol ynmers and interpolyfers and derivativeés thereof
where the témﬁﬁﬁat(ﬁ&dﬁﬁiwnwgbc@pﬁ@ﬂu&aﬂbe@nbhndjfied by
esterification, etherification, etc., constitute another class of
known synthetic lubricating oils. These are exenplified by

pol yoxyal ky|DETEA BOEPFESCRIPPROR O P THR INVENEN on of et hyl ene oxi de
or propyl ene oxide, and the alkyl and aryl ethers of pol yoxyal kyl ene
polynmers (e.g., nethylpolyiso-propyl ene glycol ether having a
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pol ycarboxylic esters thereof, for exanple, the acetic acid esters,

m xed C3-C8 fatty acid esters and Cl3 oxo acid diester of

t et raet hyl e@lgq)éc;,[&l]BRICATUﬂﬁbYMO%TYabI e class of synthetic

| ubricating oils conprises the esters of dicarboxylic acids (e.qg.,
phthalic acid, succinic acid, alkyl succinic acids and al kenyl

succi ni ¢ aci ds, ik &ibricant cdmpazigibaicentains d mgubh@ppatias bflan siébAlmbdcating
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R
al cohol , ethyl ene gl ycol, diethylene glycol nonoether, propylene
gl ycol ). Spéedifisd texdanpine seafas meabired pelM Chandalescagith indgk of89 pat @0,

di (2- et hyl hexyl baca i-n-hexyl fumarate ioctyl sebacate

i 1 sooctyl | 30D TBEET aBaahicNaes mal HRERS bRt ol oS PRt BeEppter
phthal ate, eiai7008¥bs BaFAUEAERapdsit®n2- €t hyl hexyl diester of linoleic
acid dimer, and the conplex ester fornmed by reacting one nole of
sebacic acid with two noles of tetraethylene glycol and two nol es of
2- et hyl hexanoi c i P r f et | i )

i ncl ude those magq(e'%i ?loorlr%sdgc hfl%e ﬁ%%noélﬁ%zlgrv g%%ty F@Mgéep%séagtﬁg"%@?gdo@’
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pentaerythritol, dipentaerythritol and tripentaerythritol. L
the paraffinic, naphthenic and mixed paraffinic-naphthenic types. Oils of lubricating

viscosity derived from coal or shale also serve as useful base oils.



Silicon-based oils such as the polyal kyl -, polyaryl-, polyal koxy- or
pol yaryl oxysilicone oils and silicate oils conprise another useful
class of synthetic lubricants; such oils include tetraethyl silicate,
tetrai sopropyl silicate, tetra-(2- ethylhexyl)silicate,

tetra- (4-methyl - | i cat -(p-tert- | -
siel irgag e, mﬁexgl (42 yr@f%ﬁl Y C@%ﬁ%?ﬂ%@%&?bﬁ%ﬁ%ﬁ@“ b b saRhgRed )
pol y(met hyl )isidrsvsisiasoiid REcHA poiymérine RRE Mtbohsiynixiab®slefitt e,

synthetic lubricating oils include liquid esters of

phosphor us- ciYtaitylFaey, elvererylenes, propyicae-ésoputylsne sppriymerst ehlordnajed
hosphat t |
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used wit houthohwldagwsther@ﬁl nent are unr efl ned oils. Marine Diesel
Cylinder Lubricant ("MDCL") An MDCL may enploy 10-35, preferably

13- 30, nost preferably 16-24, mass % of a concentrate or additive

package, the remgimgghe Bfaueg i%feﬁsa%{dqaé@rpd@mars%@aa%wamk&e%«h@e the
| east 50, nore preferably at l'east 60, even nore preferably at |east

70, mass % démuhdl hyfirdxybgioops havg bﬁemnmélﬁesi btyasedﬁoﬁImh etheofiedtionags., of
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di sper sant ( $y&lepamhthg afigyl ﬁnmlr ethee ﬂf p@lygxs@llwlw mlymgs (e.g., methyl-
polyiso-propylene glycol ether having a molecular weight of 1000 or diphenyl ether
of poly-ethylene glycol having a molecular weight of 1000 to 1500); and mono- and
polycarboxylic esters thereof, for example, the acetic acid esters, mixed C;-Cg fatty

acid esters and C,3 oxo acid diester of tetraethyiene glycol.

Another suitable class of synthetic lubricating oils comprises the esters of
dicarboxylic acids {e.g., phthalic acid, succinic acid, alkyl succinic acids and alkenyl
succinic acids, maleic acid, azelaic acid, suberic acid, sebacic acid, fumaric acid,
adipic acid, linoleic acid dimer, malonic acid, alkylmalonic acids, alkenyl malonic
acids) with a variety of alcohols (e.g., butyl alcohol, hexyl alcohol, dodecyl alcohol,
2-ethylhexyl alcohol, ethylene glycol, diethylene glycol monoether, propylene glycol).
Specific examples of such esters includes dibutyl adipate, di(2-ethylhexyl) sebacate,
di-n-hexyl fumarate, dioctyl sebacate, diisooctyl azelate, diisodecyl azelate, dioctyl
phthalate, didecyl phthalate, dieicosyl sebacate, the 2-ethylhexyl diester of linoleic
acid dimer, and the complex ester formed by reacting one mole of sebacic acid with

two moles of tetraethylene glycol and two moles of 2-ethylhexanoic acid.



pour point dispersant0.03-1.150.05-0.1 base stockbal ancebal ance Trunk
Piston Engine G| ("TPEO") A TPEO may enpl oy 7-35, preferably
10-28, nore preferably 12-24, nmass % of a concentrate or additives
package, the remai nder being base stock. Preferably, the TPEO has a

it | TB [ D2896 f 20-60, 25-55. The
ol Lowi ng. may be i POREERs vyl ol it bBHE fhoR e Bain 1 i n a
TPEQ. Addi t ilﬁ&m%%(gl-ié ad¥@Ss d%cdydls aﬂ%dé’%@ée@t@fs%ﬁl@ﬁ heRdopentyl glycol,

detergent (s)0.5-122-8 di spersant(s)O0.. anti - wear
agent (s) 0. 1-tiin®thydelpropane, pentaerythritol, dipentaerythritol and tripentaerythritol.

Silicon-based oils such as the polyalkyl-, polyaryl-, polyalkoxy- or
polyaryloxysilicone oils and silicate oils comprise another useful class of synthetic
lubricants; such oils include tetracthyl silicate, tetraisopropyl silicate, tetra-(2-
ethylhexyl)silicate, tetra-(4-methyl-2-ethylhexyl)silicate, tetra-(p-tert-butyl-phenyl)
silicate, hexa-(4-methyl-2-ethylhexyl)disiloxane, poly(methyl)siloxanes and
poly(methylphenyl)siloxanes. Other synthetic lubricating oils include liquid esters of
phosphorus-containing acids (e.g., tricresyl phosphate, trioctyl phosphate, diethyl
ester of decylphosphonic acid} and polymeric tetrahydrofurans.

Unrefined, refined and re-refined oils can be used in lubricants of the present
invention. Unrefined oils are those obtained directly from a natural or synthetic
source without further purification treatment. For example, a shale oil obtained
directly from retorting operations; petroleum oil obtained directly from distillation; or
ester oil obtained directly from esterification and used without further treatment are

unrefined oils.

Marine Diesel Cvlinder Lubricant (“MDCL™)

An MDCL may employ 10-35, preferably 13-30, most preferably 16-24,
mass % of a concentrate or additive package, the remainder being base stock. It
preferably includes at least 50, more preferably at least 60, even more preferably at
least 70, mass % of oil of lubricating viscosity based on the total mass of MDCL.
Preferably, the MDCL has a compositional TBN (using ASTM D2896) of 40-100,
such as 50-60.

The following may be mentioned as examples of typical proportions of
additives in an MDCL.



oxidation inhibitor0.2-20.5-1.5 rust inhibitor0.03-0.150.05-0.1 pour
poi nt di spersant0.03-1.150.05-0.1 base stockbal ancebal ance When
a plurality of additives is enployed it may be desirable, although
not essential, to prepare one or nore additive packages conpri sing
the additives, whereby several additives can be added simultaneously
to the base oil to formthe lubricating oil conposition. D ssolution
of the addi tAygitivackage(s) into ffagsd,ubficating oi |l WBYs fa.i.
facilitated by solvents and by m xi ng acconpanied with mld heating,
but this is not essential. The addpadle package(s) wilreferygddcal |y be
fornmul ated t i i i i

the desired concentration, and/or to carry out the intended function,
in the finaldd@gemispti on when t he2additive package(s)-15s/are conbi ned
wi th a predeterm ned anmount of base | ubricant. Thus, conpounds in
accor dance VisRSTRAES)pr esent i nvehbidon may be admi xed!kith snal |
anount s of il ther co tidl e solvents to W th ot her
desirabl e aggﬁﬁf%géggg@ orn1addi'?&éppackages contagﬁﬁﬁggactive

i ngr edi ent s.pour point dbpesaiet ai | ed).0Bed5i ption of addi@.05@.lconponent s

i s given bel ow Detergents A detergent is an additive that
reduces for M86§ YA deposits, fRHMAEKanple, high-te Bure varni sh
and | acquer deposits, in engines; it has acid-neutralising properties
and is capabl e of keeping finely divided solids in suspension. It is
based on netllnk BotmpsPneind@il ('EPEMTal salts of acidic organic
conpounds, sonetines referred to as surfactants. A det ergent
conprises a polar head with a | ong hydrophobic tail. Large anounts of
a netal base are AmoEadady BYploSacs, poeBRbEXRESS nffre BrdtBihBly 12070 4ddly,
such as an oxi de or hydroxide, "'wth an aci'dic gas such as carbon

di oxi de t o @ifweonsentaierasaddidivaepaskegs, thenhingindeoraing bass stoekit Pedférally, the

mod o PR et Rha o] ARME DR Hi i BT

al kaline earth netal additive such as an overbased oil-sol uble or

oi | -di spersible cal cium_ magnesium sodiumor bariumsalt of a,
surfactant sel ectld§ fPlewngmeaydte mentioped as Bpical propemiopseladdatives ina
salicylic aeipk®nd naphthenic acid, wherein the overbasing is

provi ded by ‘an oil-insoluble salt of the netal, e.g. carbonate, basic
carbonate, acetate, formate, hydroxide or oxalate, which is
stabilised §%1Lhe oi | -sol ubl e salt gf t he surfactant.. Tﬁp netal of
the oil-sol dflHUfact ant salt Ma$“b@dt he same or dYIP§Seroeht from

that of the nmetal of (Broad) (Preferred)

detergent(s) 0.5-12 2-8
dispersant(s) 0.5-5 1-3
anti-wear agent(s) 0.1-1.5 0.5-1.3
oxidation inhibitor 0.2-2 0.5-1.5

rust inhibitor 0.03-0.15 0.05-0.1
pour point dispersant 0.03-1.15 0.05-0.1
base stock balance balance

When a plurality of additives is employed it may be desirable, although not
essential, to prepare one or more additive packages comprising the additives, whereby

several additives can be added simultaneously to the base oil to form the lubricating



the oil-insoluble salt. Preferably the netal, whether the netal of
the oil-soluble or oil-insoluble salt, is calcium The TBN of
the detergent nay be low, i.e. less than 50 ng KOH g, nedium i.e.
50- 150 ng KOH g, or high, i.e. over 150 ng KOH/ g, as determ ned by

ASTM D2896. P efera

TEN Nore. prd Sraisegon i Sselionet S st Ha ey oty s BPicapean may be
| east 100, nmEEtREED EEAMRINYs ainHyQﬁﬁdin%z omﬁélﬂe&'ﬁnth(?mﬁpﬁ)eatlﬁgcﬁhtﬂﬁs iéFhoTtO
350 nmg KOH g, as determ ned by ASTM D2896. Anti -oxi dants
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such as di artyé afémies fudcdion amlﬁa)ﬁﬂal dophgaidnanhdhehic WBT e packagdis)abey |
group is al kyl - substjtuted with an al kyl group havi n[gl 4 to 9 carbon
|

at ons. As eMFﬁh“Fél with apradelsuningd egoppigidappldpeante h %ﬁ@@PWW@é‘F ed
phenol s, i

the anti - OXI gg%‘{j&%e%%ﬂ@@?‘%%ﬁn%h?lg& Cfigﬁllkleaﬁﬁ{ eed vggh Sl(l)lgl gﬁf:ﬂ?%k‘gase oil
amount of uprtothes compsul% sdiaeﬁsitagathbhmth ottet dasﬂmhletaddftwtedn&) fotthraddising

conposi tion. G her additjves such as pour point depressants,
anti - f oarrantps';wkarg@? ﬁ‘i’nti“ﬂg’tg 3CHKE MEFHIS: pour poi nt depressants and/ or
dermul sifiers may be provided, if necessary. The terns

"oil-soluble or 'oiI-dispersabIe' as used herein do not necessarily
i ndi cate that théMoenjetuled desoriptidaof addsvearommobutbisgiveli bdowbvabl e,

m sci bl e or capabl e of being suspended in the oil in all proportions.
These do nean, however, that they are, for instance, soluble or
stably di spepgiédab@sin oil to an extent sufficient to exert their
intended effect Tn the environnment in which the oil is enployed.

Mor eover, the additional incorporation of other additives may al so

perm i ncor por aty g/t RSy Be e BRI UL L e i

desired

conpri se deﬂhglﬁ&mp&ﬁﬁnwedruﬂilsh(dndﬂac@ép@ép@h@ ICEBNREN has ddidheltPilisiig
may not remain the sanme chemcally before and after m xing. | t
may be desi magneEtiesand pbeaprblsof keepiegs ipey dlwl‘éﬁdmOLiéwlesuép@S@m r%tﬁéased on
additive pa e ~ |

the addi | vesas ol ARRIERELALER SAERE] Slefilc bR B (o Eima bR 1o
Vi scosity t(asfsmfantaﬂne | ubricating oil corrp05| tion. Di ssol ut| on of the
additive package(s) into the lubricating oil nay be facilitated by
sol vents and by m xing acconpanied with mld heati ng, but this is not
essential . The addjld ?Agﬁﬁ@&é % hdadtVit £Rhk YiyBS Atiegdsd 0
contain the additi ve(ﬂé)%nl n peri)%m)urﬁlt S 1t 0 prg P/ EE%Sl re%
concent r at i eamouatsdf emedta tmag arg 1mludetdl’ay neaxrtmgdlacbxtesnof amtalmompeurid nal

L?;gglt 2? Imoz SHE eqr,]&ﬁ?gctem dgrg'grlgl\éoeyﬁltgag% c?dl(lz gallsasrugh gso cgit% on 10‘)’(\de Qo give an

overbased detergent which comprises neutralised detergent as the outer layer of a

metal base (e.g. carbonate) micelle.

The detergent is preferably an alkali metal or alkaline earth metal additive
such as an overbased oil-soluble or oil-dispersible calcium, magnesium, sodium or
barium salt of a surfactant selected from phenol, sulphonic acid, carboxylic acid,
salicylic acid and naphthenic acid, wherein the overbasing is provided by an oil-
insoluble salt of the metal, e.g. carbonate, basic carbonate, acetate, formate, hydroxide
or oxalate, which is stabilised by the oil-soluble salt of the surfactant. The metal of

the o1l-soluble surfactant salt may be the same or different from that of the metal of



Thus, the additives may be adm xed with small amounts of base oil or
ot her conpati bl e solvents together with other desirable additives to
form addi ti ve packages containing active ingredients in an anount,
based on the additive package, of, for exanple, from2.5 to 90,

T L S Sal S TP R OAY. Rk TR s o

oil. Thasdlislakalf, ¢ akiaii ons may typically contain about 5 to 40
mass % of the additive packages(s), the remai nder being base oil.
VI SCOSI TY MODI FI ER I n this i nvention, as stated above, a

\VIT:)z'C‘?'SIeg lrmffg:’i];It he(’ﬁé et&érrperg eqé& p%?%ﬁ Hane) ‘?%@ﬁ%'& thedium,

| ubricating i@ Boaﬁolrr;geKGH/g,lotr higth, termrteﬂls(ﬁhagtlwmg/ayda@muﬁecmsy ASTM
el evat ed tqueratures and al so exhibit acceptabl e V|scosy%%
eMaye

fluidity at Stped BN is medium of highhi.g mafe &itnixent

copol yners (
el ude. 0. 17600, BEpE Har 1EAPER e RhokARARR I, LRERROTRRRINIOR,
% Théeast hﬂy abé up opHOQ setsasafp tH\B60 aig KOt Eg e deraniicdby @S TM

: (Eb#$§ , olefins, including both al pha-ol efins and
|nternal oI é whi ch may be straight or branched, aliphatic,
aromatic, alkyl-aromatic, or cycloaliphatic. Frequently, they are of
ethylene with C3 to C30 oleflns particularly preferred being
copol yner s dinteotigbiine and propylene They may al so be copol yners of
C6 and hi gher al pha olefins and terpolynmers of styrene, e.g. with
i soprene and/ or butadi ene and hydrogenat ed derivatives thereof.
Preferred OCP' s aﬂh‘étﬁ&lﬁ)ﬂl%ﬁdl@ﬁp@hgiﬁ@f&m@ﬁmtc@in@bﬂﬁoﬁﬁl@%c%ﬂe at least one
preferably 30 to 80, mass % of ethylene and 10 to 85, preferably 20
to 70, nmss asiiokidene bhe m@u@tn@y@z&mmﬂvs@r phertsllip. @3 exampies of aminss

P vLea i b (her fhaybe AR Ol ARy protifle gt IR ARSI AuEBORGS ©f

di f f er ent i alexsplRnliftgngahdids Fickain efh plﬁﬁqu;ﬂrbﬁﬂls&lﬂ@ﬂ—@ubﬁl@ﬂéﬂ Wi Iah aldyl
ethyl ene and propylene are nost preferred. O her alpha-olefins

sui t abl e i n ZHUREVETE ‘b'ioogp%r@ﬂeatmﬁﬁ An csgrplienat WOWQ%S gerynanee and
propyl ene t %JnﬂBHécﬁhlhgérE@L)P{éﬁ%fs ch&dﬁ{%ﬂg%%ﬁg{o Jn%rm{ﬁﬁ‘é}}&is i ncl ude:

1- butene, 1-pentene, ene ene nonene, 1-
decene; and branched chai n al pha- oleflns such as 4-nethyl - 1-pent ene,

4- et hyl -1 hexene ente 4- di met hyl -1 - pent eng,
6- met hyl hept ene- ?_’fefs%ﬁ i i beyeten, 1 o7y dn Higypompegitige in an

i ncl uded t epRRLMIBID t8730nisS b, FRMVSTEMS t&El &1 Sk BPEre hﬂﬁicqntc?brﬁﬁﬁﬁ%ﬁ

al pha-ol efin, and a non-conjugated diolefin or mxtures of
di ol efins. The non-conj ugat ed diolefin is generally present as 0.5 to

;2 d glr ngr SPL?!I ﬁdtﬁer addltlves S sueh rag%c%r p%fmttc{(]apressan% arE{D ¥oea§na(r)1is metaY lrues?e

inhibitors, pour point depressants and/or demulsifiers may be provided, if necessary.

The terms ‘oil-soluble’ or ‘oil-dispersable’ as used herein do not necessarily
indicate that the compounds or additives are soluble, dissolvable, miscible or capable
of being suspended in the oil in all proportions. These do mean, however, that they
are, for instance, soluble or stably dispersible in oil to an extent sufficient to exert
their intended effect in the environment in which the oil is employed. Moreover, the
additional incorporation of other additives may also permit incorporation of higher

levels of a particular additive, if desired.



EXAMPLES The present invention is illustrated by, but in no
way limted to, the follow ng exanples. MDCL'Ss A set of
MDCL's was formul ated, each containing 20.89 nass % of the sane
additives in the proportions and having a TBN of about 70. The set
conprised a contrgl .consisting of addjtives and base qil: a reference
Contl sting of - addh 1 G8Rca tulhsfond Rt R Bl iR Qe e tnGEIERTES
MDCL consi stdepgaRf caflfbrehisa@Bat RASE iy nARémNih $6OSanie/cheREdal Iy deford BEd
additives were additives known in the art and used in proportions
known in t hefigr miXisg. conferring MDCL properties. The viscosity

nodi fier was an ol efin copolymer in the form of anorphous

et hyl ene- propyl ene copol yner. The brightstock was a G oup | bright

stock with a Ki ngohiay®edesfdid, hiyhodich ndDesSintal, 14 PRparcldie o asge additives
a Goup 1 base oil. TPEO s A set of TPEO s was fornul at ed,
each cont ai aREAEESOhepnsenzases qomprisigehealflifyesewhergby e adgitiwes can be

proportions Oagag%%]ﬁ\ﬁitglgeoﬁslggygﬁfoiﬁmﬁl%ricéﬁnggﬁgoﬁﬁrtto %M{hie %@oqbc%%ﬁé) Qﬁ rol

consi sting I'ves a ase Oi reference consistin

addi tives, raspositibn.abksblutightf theadditivapackape(syiventhe WebridbiGie oil may be
consisting of .additives, base oil, and viscosity nodjfier. The .

addi tives weprdlitatdity; sehenisgtbymixingaceempaed ith quid-heating buf thisis not
known i n t hesahtiafl afhcGARRIE PG dEFRAIP \ ] '

Todi T er and b Shrocaapive packie SERPLARANY bE oifedotofititd e |
a Goup 1 badditive(s) inESTér@AINRESPLoMEe the desiSdnrphemtrafion, hed/abtverry out

o | NS S e 09 R VEEEI D bR
}‘ glnlg?w Ng CQAfbidcARSth a préettinibesmowl! ofbadeatbidangat i on of | nm stroke
Thus, the additives may be admixed with small amounts of base o1l or other
compatible solvents together with other desirable additives to form additive packages
containing active ingredients in an amount, based on the additive package, of, for
example, from 2.5 to 90, preferably from 5 to 75, most preferably from 8 to 60,

mass % of additives in the appropriate proportions, the remainder being base oil.

The final formulations may typically contain about 5 to 40 mass % of the

additive packages(s), the remainder being base oil.

VISCOSITY MODIFIER

In this invention, as stated above, a viscosity modifier (B) is additionally

provided.
Viscosity modifiers impart high and low temperature operability to a

lubricating oil and permit it to remain relatively viscous at elevated temperatures and

also exhibit acceptable viscosity or fluidity at low temperatures.
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200g | oad using standard equi pnment manufacturer supplied steel
substrates. Each test was repeated two further tinmes and the recorded
wear mneasurenent was the average of these values. The HFRR data for
the conpositions are sunmari zed in the table bel ow. Table

5% (5. 59 (woar VI REH RN PEeaa B4y Srish bietoh S e ety ngey n
11682. 671. 33he 36Bpdkidn include 0.1-6, 0.1-5, 0.1-4, mass % and lower limits of 1 or 2 mass %.

These may be copolymers of two or more monomers of C; to Csq, e.g. C; to Cg,
olefins, including both alpha-olefins and internal olefins, which may be straight or
branched, aliphatic, aromatic, alkyl-aromatic, or cycloaliphatic. Frequently, they are
of ethylene with C; to Csg olefins, particularly preferred being copolymers of ethylene
and propylene. They may also be copolymers of Cg and higher alpha olefins and
terpolymers of styrene, e.g. with isoprene and/or butadiene and hydrogenated

derivatives thereof.

Preferred OCP’s are ethylene copolymers containing 15 to 90, preferably 30 to
80, mass % of ethylene and 10 to 85, preferably 20 to 70, mass % of one or more Cs to
Cas, preferably C; to C;s, more preferably Cs to Cg, alpha-olefins. Such OCP’s may
have a degree of crystallinity of less than 25 mass %, as determined by x-ray and
differential scanning calorimetry. As indicated above, copolymers of ethylene and
propylene are most preferred. Other alpha-olefins suitable in place of propylene, or in
combination with ethylene and propylene to form a terpolymer or tetrapolymer, for
example, include: 1-butene, 1-pentene, 1-hexene, 1-heptene, 1-octene, 1-nonene, 1-
decene; and branched chain alpha-olefins such as 4-methyl-1-pentene, 4-methyl-1-
hexene, 4-methyl pentene-1, 4, 4-dimethyl-1-pentene, 6-methylheptene-1, and

mixtures thereof.

There may also be included terpolymers and tetrapolymers of ethylene, said
C3 to C28 alpha-olefin, and a non-conjugated diolefin or mixtures of such diolefins.
The non-conjugated diolefin is generally present as 0.5 to 20, preferably 1 to 7, mole

percent of the total moles of ethylene and alpha-olefin.

EXAMPLES

The present invention is illustrated by, but in no way limited to, the following

examples.

11



Cont rol 20. 8979. 11- 33, 960 Ref er ence20. 8958. 8920. 22- 3, 940
220.8977.613.172,953 The above results show that the use of an

anor phous ol efin copol yner additive gives advantageous results when
conpared with brightstock at much | ower additive treat levels in the
formul ati on. Al MS: 1. A two-stroke or four-stroke marine engine

| ubricating nposition conprising an oil of lubricating
viscosity in a major anmount and (A) additives, in respective m nor
anounts; and (B) a viscosity nodifier in the formof an olefin

copol ymer in an afsefaf MHCLFﬁeWaSaf@g@ubted0¢@h contathimgna® 84 mm%elfmhﬁt mme

massos of bl Goe BRberaPasn) AT gAr EPbLRetoLt bnpherLeygnsed s

subst ant i al Iggntrol consisting of additives and base oil; a reference consisting of additives, base
oil and brightstock; and an inventive MDCL consisting of additives, base oil and
viscosity modifier. The additives were additives known in the art and used in
proportions known in the art for conferring MDCL properties. The viscosity modifier
was an olefin copolymer in the form of amorphous ethylene-propylene copolymer.
The brightstock was a Group I bright stock with a kinematic viscosity of >20cSt at
100°C. The base oil was a Group 1 base oil.

TPEO’s

A set of TPEO’s was formulated, each containing 16 mass % of the same
additives in the same proportions and having a TBN of about 40. The set comprised a
control consisting of additives and base oil; a reference consisting of additives, base
oil and bright stock; and an inventive MDCL consisting of additives, base oil and
viscosity modifier. The additives were additives known in the art and used in
proportions known in the art for conforming TPEO properties. The viscosity modifier
and brightstock were as used in the MDCL’s. The base oil was a Group 1 base oil.

TESTING & RESULTS

Samples of the above formulations were tested using a PCS Instruments high
frequency reciprocating rig (HFRR) on a standard protocol comprising the following
conditions:

e 120 minutes
o 20 Hz reciprocation of 1mm stroke length
e 200g load using standard equipment manufacturer supplied steel
substrates.
Each test was repeated two further times and the recorded wear measurement was the

average of these values.

12



absent fromthe conposition; and wherein the two-stroke marine engi ne
| ubricating oil conposition has a TBN of 40 to 100 using ASTM D2896,
or the four-stroke marine engine lubricating oil conposition has a
TBN of 25 to 60 using ASTM D2896. 2. The conposition as clained in
claiml1, wherein the olefin copolyner is a copolyner of two or nore
nmononers of C2-C30 ol efins. 3.The conposition as clained in claim2,
wher ei n t he THSHIFRR GRAROY R cohfpoditieAPat ¥iRmafkeeintié RBR: BHldd. a C3- C30
olefin. 4. The conposition as claimed in claim3, wherein the olefin
copolynmer is a copolyner of ethylene with propylene. 5.The
conposition as clained in any one of clgai 1-4, wherein the
copolyner is an ethyl ene copol yner cont ng 15-90 nass % of

et hyl ene and 10-85 nmass % of one or nore C3-C28 al pha-olefins. 6. The

conposition | ai med, j n..any o f.claing.l- wh Ln the efi.n
copol ymer hé@i%idegre'Aalhéeystgﬁggﬁgy ofﬁ%@%gggﬂ%nﬁééknass % sult
determ ned by X-ray andadi%)f er eninaale)scanninag ¥dal or i (aedsry). (wear vol m*)

Control 16 84 - - 5,584
Reference 16 75.5 8.5 - 8,279
1 16 82.67 - 1.33 5,359
MDCL

Control 20.89 79.11 - - 33,960
Reference 20.89 58.89 20.22 - 3,940
2 20.89 77.61 - 3.17 2,953

The above results show that the use of an amorphous olefin copolymer additive gives
advantageous results when compared with brightstock at much lower additive treat

levels in the formulation.
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7. The conposition as clainmed in any one of clains 1-6 in the form of
a marine diesel cylinder lubricant. 8 The conposition as clained in
any one of clains 1-6 in the formof a trunk piston engine oil. 9.
The use of a viscosity nodifier (B) as defined in any one of clains

1-6 to inpr éﬁighgﬁhantl-mear properties of a marine diesel cylinder
| ubri cant or k piston engine oil which includes less than 0.5

mass% preferably less than 0.1 mass% of brightstock 10. The use as
claimed in claim9, wherein the marine diesel cylinder |ubricant or
the trunk pilst on Artgiorstrolst br foyr-strblet matine¢dgine Inbrcating willoinphsitivock .

11. Use of a viscosity. modi n the.formof an ol efi

copol yner as a répla e Olhﬁlﬁl%f%hggvﬁsﬁosf‘tﬁll?an}a@)?rag?qlﬂﬁﬂ‘fock in a
mari ne di esel cylinder lubricant or a trunk piston engine oil, so
that the marine diesel cylinder lubricant or the trunk plStOﬂ engi ne

oi | includes | esdA)harpdditiyesmarseppeqsive dperAmoungss nd han 0. 1 mass% of
bri ght st ock.

(B)  aviscosity modifier in the form of an olefin copolymer in an amount in

the range of 0.05 to 6 mass%;

wherein the composition includes less than 0.5 mass%, preferably less than 0.1
mass%, of brightstock; preferably brightstock is completely or substantially
absent from the composition; and wherein the two-stroke marine engine
lubricating o1l composition has a TBN of 40 to 100 using ASTM D2896, or
the four-stroke marine engine lubricating oil composition has a TBN of 25 to

60 using ASTM D2896.

2. The composition as claimed in claim 1, wherein the olefin copolymer is a

copolymer of two or more monomers of C;-Csg olefins.

3. The composition as claimed in claim 2, wherein the olefin copolymer is a

copolymer of ethylene with a C3-Csg olefin.

4, The composition as claimed in claim 3, wherein the olefin copolymer is a

copolymer of ethylene with propylene.

5. The composition as claimed in any one of claims 1-4, wherein the copolymer
is an ethylene copolymer containing 15-90 mass % of ethylene and 10-85

mass % of one or more C3-Csg alpha-olefins.

6. The composition as claimed in any one of claims 1-5, wherein the olefin
copolymer has a degree of crystallinty of less than 25 mass % as determined

by X-ray and differential scanning calorimetry.
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12. A method of lubricating a cross-head marine di esel engine
conprising supplying a conposition as clainmed in any of clains 1-7 to
the piston/cylinder assenbly of the engine. 13. A nethod of

| ubricating a trunk piston mari ne diesel engine conprising supplying
a conposition as clained in any of clains 1-6 or 8 to the engine. 14.
A nmet hod of reducing the amount of brightstock in a two-stroke or

four-stroke ymari negmeaR@igdsitbH RS bafhéd @ R/lont 8FRIARN 1-8%n SR BF B thadie
oil of lubricating viscosity in a ngjor anount and (A) additives, In

respective minor dessetlindert lbrigmt.hod conprising the step of
replacing, in part or in full, the brightstock with 0.05 to 6 mass %
of (B) a viscosity nodifier in the formof an ol efin copolyner. 15.

The nethod & cl aHEBnipdsitibAiadtlhimediengione bBYlayOEE dttedbiny of £RUAKEES
the brightstock so that the conposition includes |ess than 0.5 nmass%

preferably | ess tMgpnengngeibsdy of brightstock; preferably so that
the conposition is conpletely or substantially free from bri ghtstock.
16. The method as clained in claim 14, wherein the conposition

i ncludes | egs t halheQusb offasBosityrmeddifia(B) ab @sfnddiaanPode obd&tes 106 to
bri ghtstock; preferably the conposition is conpletely. or )
substantial |y fr d@PFvsihhantyieatrerertigsof apparingdipssl cdinder Wbrgantionaany

one of clains 14, : Nt 5 lo '

Plbr i cating of ok silior GenfClal Ehlpaapdoties s HRR R HERGM o5y,
or the four-strokkam@i mess¥nofi braghtstdki cating oil conposition has a
TBN of 25 to 60 using ASTM D2896.

10.  The use as claimed in claim 9, wherein the marine diesel cylinder lubricant or

the trunk piston engine 0il is substantially free from brightstock.

11.  Use of a viscosity modifier (B) in the form of an olefin copolymer as a
replacement, in part or in full, for brightstock in a marine diesel cylinder
lubricant or a trunk piston engine oil, so that the marine diesel cylinder
lubricant or the trunk piston engine oil includes less than 0.5 mass%,

preferably less than 0.1 mass%, of brightstock.

12. A method of lubricating a cross-head marine diesel engine comprising
supplying a composition as claimed in any of claims 1-7 to the piston/cylinder

assembly of the engine.

13. A method of lubricating a trunk piston marine diesel engine comprising

supplying a composition as claimed in any of claims 1-6 or 8 to the engine.

14. A method of reducing the amount of brightstock in a two-stroke or four-stroke
marine engine lubricating oil composition comprising an oil of lubricating
viscosity in a major amount and (A) additives, in respective minor amounts;

the method comprising the step of replacing, in part or in full, the brightstock

15



15.

16.

17.

with 0.05 to 6 mass % of (B) a viscosity modifier in the form of an olefin

copolymer.

The method as claimed in claim 14, wherein (B) substantially replaces the
brightstock so that the composition includes less than 0.5 mass%, preferably
less than 0.1 mass%, of brightstock; preferably so that the composition is

completely or substantially free from brightstock.

The method as claimed in claim 14, wherein the composition includes less
than 0.5 mass%, preferably less than 0.1 mass%, of brightstock; preferably the

compaosition is completely or substantially free from brightstock.

The method as claimed in any one of claims 14, 15 or 16, wherein the two-
stroke marine engine lubricating oil composition has a TBN of 40 to 100 using
ASTM D2896, or the four-stroke marine engine lubricating oil composition
has a TBN of 25 to 60 using ASTM D2896.
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