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(54) Lubricant composition for combustion engine containing dispersant additive and polymer 
dispersant viscosity index improver

(57) A multigrade lubricating oil composition with en-
hanced anti-wear properties for use in an internal com-
bustion engine comprises (a) a base oil comprising at
least 90 % by weight of the base oil, of one or more base-
stocks selected from the group consisting of base stocks
derived from Fischer-Tropsch synthesised, waxy, par-
affinic hydrocarbon material by processes comprising hy-

drocracking and/or hydroisomerisation, Group II base-
stocks, Group III basestocks and mixtures thereof; (b)
one or more dispersant viscosity modifiers in a total
amount of 0.15 to 0.8 % by weight of the composition;
and (c) one or more dispersants in a total amount of active
dispersants of 1.5 to 3 % by weight of the composition.
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Description

[0001] This invention relates to multigrade lubricating oil compositions for use in internal combustion engines and to
the use of additives and base oils to enhance the anti-wear properties of such compositions.
[0002] Lubricating oil compositions for use in internal combustion engines comprise a base oil and one or more
additives. Base oils may comprise one or more base stocks.
[0003] Additives present in lubricating oil compositions for internal combustion engines usually comprise one or more
dispersants. The purpose of dispersants in lubricating oil compositions is to keep oil-soluble combustion products in
suspension to prevent or reduce deposit formation on metals surfaces, oil thickening and sludge deposition in the engine.
[0004] The use of dispersants may increase the viscosity of the lubricating oil composition. Thus, generally, the higher
the concentration of dispersant used in a lubricating oil composition, the lower the viscosity of the base oil which must
be used to achieve a lubricating oil composition with the required viscosity. Lower viscosity base oils generally have a
higher volatility and their use in lubricating oil compositions for internal combustion engines may result in unacceptable
wear, for example in the engine bearings and/or valve train of the internal combustion engine. Thus, it is desirable to
reduce the amount of dispersant which is required to provide a lubricating oil of the desired performance, so that there
can be used a base oil having a viscosity which reduces or at least mitigates these effects.
[0005] US 5719107 relates to a lubricating oil for use in heavy duty diesel engines which comprises an admixture of
(A) a major amount of an oil of lubricating viscosity, (B) at least 4 mass % dispersant, (C) at least 0.3 mass % of a metal
phenate, (D) less than 0.1 mass % friction modifier, (E) less than 0.3 mass % of sulfurized phenols and (F) less than
0.12% neutral calcium sulfonate. According to this document :

"In multi-graded oils that have dispersant viscosity modifiers, the dispersant can be used at a somewhat lower
treat rate. In this case the dispersant viscosity modifier serves as an additional dispersant. At least one group of
investigators (U.S. Pat. No. 5,294,354 to Papke et al.) has reported a formulation with a particular dispersant
viscosity modifier where the treat rate of a conventional dispersant is zero. In that case the dispersant viscosity
modifier serves as the dispersant."

[0006] According to US5719107, the dispersant may be present in the range of 4 - 8 mass %.
[0007] US 5958848 seeks to reduce the amount of chlorine containing dispersants in multigrade crankcase lubricants.
It relates to the use of multifunction viscosity modifiers to provide dispersancy lost upon decreasing the amount of
chlorine-containing dispersant, rather than using non-conventional dispersants. According to US 5958848 :

"Viscosity modifiers are materials added to crankcase lubricants to impart high and low temperature operability.
Viscosity modifiers that have been post reacted to provide dispersancy are known as multi-functional viscosity
modifiers or dispersant viscosity modifiers"

[0008] According to US 5958848, the amount of viscosity modifier used as active ingredient in the oil is generally from
0.01 to 6 wt %, and more preferably from 0.1 to 2 wt%. The amount of dispersant is said to be in the range 1.5 to 3.0 wt%.
[0009] According to US 5958848, the basestock used in the lubricating oil may be selected from any of synthetic or
natural oils used as crankcase lubricating oils for spark-ignited and compression-ignited engines. The lubricating oil
base stock is said to have a kinematic viscosity of 2.5 to 12 mm2/s and preferably 2.5 to 9 mm2/s at 100 °C. However,
US5958848 is silent about the nature of the basestock used in the fully formulated oils in the examples described therein.
[0010] There remains a need for a lubricating oil composition which reduces or at least mitigates at least some of the
problems identified above.
[0011] Thus, according to the present invention there is provided a multigrade lubricating oil composition for use in
an internal combustion engine which composition comprises :

(a) a base oil comprising at least 90 % by weight of the base oil, of one or more basestocks selected from the group
consisting of base stocks derived from Fischer-Tropsch synthesised, waxy, paraffinic hydrocarbon material by proc-
esses comprising hydrocracking and/or hydroisomerisation, Group II basestocks, Group III basestocks and mixtures
thereof;
(b) one or more dispersant viscosity modifiers in a total amount of 0.15 to 0.8 % by weight of the composition; and
(c) one or more dispersants in a total amount of active dispersants of 1.5 to 3 % by weight of the composition.

[0012] Thus, the present invention solves the technical problem defined above by the use of a combination of the
defined base oil, one or more dispersant viscosity modifiers in a total amount of 0.15 to 0.8 % by weight of the composition,
and one or more dispersants in a total amount of active dispersants of 1.5 to 3 % by weight of the composition.
[0013] It has been found that a lubricating oil composition which meets the API CH-4 standard or higher may be
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formulated by the selection of the defined base oil, the use of one or more dispersant viscosity modifiers in a total amount
of 0.15 to 0.8 % by weight of the lubricating oil composition, and the use of one or more dispersants in a total amount
of active dispersants of 1.5 to 3 % by weight of the composition. The API standard is defined according to ASTMD 4485.
[0014] It has also been found that the lubricating oil composition of the present invention exhibits good anti-wear
properties. In particular, it has been found that the lubricating oil composition unexpectedly reduces valve train wear of
an internal combustion engine, which is preferably a diesel engine, more preferably a heavy duty diesel engine.
[0015] Thus, according to another aspect of the present invention there is provided the use in a multigrade lubricating
oil composition comprising one or more dispersants in a total amount of active dispersants of 1.5 to 3 % by weight of
the composition, of

(i) one or more dispersant viscosity modifiers in an amount of 0.15 to 0.8 % by weight of the composition, in
combination with
(ii) a base oil comprising at least at least 90 % by weight of the base oil, of one or more basestocks selected from
the group consisting of base stocks derived from Fischer-Tropsch synthesised, waxy, paraffinic hydrocarbon material
by processes comprising hydrocracking and/or hydroisomerisation, Group II basestocks, Group III basestocks and
mixtures thereof,

to enhance the anti-wear properties of the lubricating oil composition and preferably to enhance the anti-wear properties
with respect to valve train wear of an internal combustion engine which is preferably a diesel engine and more preferably,
a heavy duty diesel engine.
[0016] Also, according to another aspect of the present invention, there is provided a method of reducing the valve
train wear of an internal combustion engine, which is preferably a diesel engine and more preferably a heavy duty diesel
engine, which method comprising lubricating the heavy duty diesel engine with a multigrade lubricating oil composition
comprising:

(a) a base oil comprising at least 90 % by weight of the base oil, of one or more basestocks selected from the group
consisting of base stocks derived from Fischer-Tropsch synthesised, waxy, paraffinic hydrocarbon material by proc-
esses comprising hydrocracking and/or hydroisomerisation, Group II basestocks, Group III basestocks and mixtures
thereof;
(b) one or more dispersant viscosity modifiers in a total amount of 0.15 to 0.8 % by weight of the lubricating oil
composition; and
(c) one or more dispersants in a total amount of active dispersants of 1.5 to 3 % by weight of the composition.

The base oil

[0017] The base oil of the lubricating oil composition of the present invention comprises at least 90 % by weight of the
base oil, of one or more basestocks selected from the group consisting of base stocks derived from Fischer-Tropsch
synthesised, waxy, paraffinic hydrocarbon material by processes comprising hydrocracking and/or hydroisomerisation,
Group II basestocks, Group III basestocks and mixtures thereof.
[0018] Group II base stocks are defined according to API standard 1509, "ENGINE OIL LICENSING AND CERTIFI-
CATION SYSTEM", November 2004 version 15th edition Appendix E, as base stocks having a saturated hydrocarbon
content of at least 90 wt %, a sulphur content of no more than 0.03 wt % and a viscosity index of at least 80 and less
than 120. Group III base stocks are defined according to the same API standard 1509, as base stocks having a saturated
hydrocarbon content of at least 90 wt %, a sulphur content of no more than 0.03 wt % and a viscosity index of at least
120. Group II basestocks include Group II+ basestocks which are Group II basestocks with a viscosity index of 110 to 120.
[0019] Group II and Group III base stocks are derived from mineral oils, by known processes which comprise hydro-
cracking and/or hydroisomerisation.
[0020] Base stocks derived from Fischer-Tropsch synthesised, waxy, paraffinic hydrocarbon material may be made
by processes comprising hydrocracking and/or hydroisomerisation known in the art, for example as described in WO
00/14187, WO 02/064710, WO 2005/066314 and US 6008164.
[0021] Preferably, the base oil has a kinematic viscosity at 100 °C in the range 2.5 to 12 mm2/s, more preferably in
the range 2.5 to 9 mm2/s, yet more preferably in the range 4 to 8 mm2/s and most preferably in the range 4.5 to 7.5
mm2/s. The kinematic viscosity may be measured according to ASTM D445.
[0022] It has been found that the kinematic viscosity of the base oil which may be used to prepare a lubricating oil
composition of a defined viscosity according to the present invention, may be higher than that of a base oil which might
otherwise be used to prepare a lubricating oil composition with a higher concentration of dispersant than that used in
the present invention. For example, a base oil having a kinematic viscosity at 100 °C of 7 to 7.5 mm2/s, can be used to
prepare a multigrade lubricating oil composition according to the present invention of 15W40 grade whereas using
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conventional amounts of dispersant, a base oil with a kinematic viscosity at 100°C of 6 to 6.7 mm2/s would have to be
used to prepare a 15W40 multigrade lubricating oil composition. In general, it has been found that multigrade lubricating
oil compositions of the present invention may be prepared using base oils having kinematic viscosities which are in the
region of 0.5 mm2/s higher than the kinematic viscosities of base oils which would be used with conventional formulations
for multigrade lubricating oil formulations of the same grade.
[0023] An advantage of using base oils with a higher kinematic viscosity is that this tends to reduce oil consumption
when the lubricating oil composition is used to lubricate an internal combustion engine and/or to enhance anti-wear
properties of the lubricating oil composition.
[0024] The base oil may comprise minor amounts (that is, less than 10 % by weight of the base oil) of other base
stocks, for example Group I base stocks.

The dispersant viscosity modifier.

[0025] The one or more dispersant viscosity modifiers are present in the lubricating oil composition in a total amount
of 0.15 to 0.8 % by weight of the lubricating oil composition, preferably in a total amount of 0.2 to 0.4 % by weight of the
lubricating oil composition, for example in a total amount of 0.25 to 0.3 % by weight of the lubricating oil composition.
[0026] Each dispersant viscosity modifier may comprise more than one oil soluble, polymeric hydrocarbon backbone
each having one or more functional groups which are capable of associating with particles to be dispersed. Each
functionalised polymeric hydrocarbon backbone may be functionalised with one or more functional groups incorporated
into the backbone or with one or more functional groups pendant from the polymer backbone. Typical functional groups
may be polar and may contain one or more hetero atoms, for example phosphorus, oxygen, sulphur, nitrogen, halogen
or boron. An example of a suitable dispersant viscosity modifier is a co-polymer of ethylene-propylene grafted with an
active monomer, for example maleic anhydride and then derivatized with an alcohol or amine. The preparation of such
dispersant viscosity modifiers is described for example in US 4089794, US4160739 and US4137185. Other dispersant
viscosity modifiers which may be used are copolymers of ethylene or propylene reacted or grafted with nitrogen com-
pounds, for example as described in US 4068056, US4068058, US 4146489 and US 4149984. Other dispersant viscosity
modifiers which may be used are graft copolymers, for example as described in WO96/12746 and WO 99/21902.
[0027] A suitable dispersant viscosity modifier is that present in Lubrizol’s LZ 7177B, which is an additive concentrate
containing about 10 % by weight dispersant viscosity modifier. LZ7177B additive concentrate may suitably be used in
an amount of about 2.5 % by weight in the lubricating oil composition to give a dispersant viscosity modifier concentration
of about 0.21 % by weight in the lubricating oil composition.
[0028] The one or more dispersant viscosity modifiers may be used with a one or more surfactants. These may stabilise
the dispersant.

The dispersants

[0029] The one or more dispersants are present in the lubricating oil composition in a total amount of active dispersants
of 1.5 to 3 % by weight of the lubricating oil composition, preferably in a total amount of active dispersants 2 to 2.5 %
by weight of the lubricating oil composition.
[0030] Each dispersant comprises one or more, preferably at least two, oil soluble polymeric hydrocarbon backbones,
each having one or more functional groups which are capable of associating with particles to be dispersed. The functional
groups may be amine, alcohol, amide, or ester groups.
[0031] Suitable dispersants are for example, oil soluble salts, esters, amino-esters, amides, imides and oxazolines of
long chain hydrocarbon substituted, mono- and di-carboxylic acids and their anhydrides; thiocarboxylate derivatives of
long chain hydrocarbons; long chain aliphatic hydrocarbons having a polyamine attached directly thereto; Mannich
condensation products formed by condensing a long chain substituted phenol with formaldehyde and polyalkylene
polyamine; Koch reaction products and the like.
[0032] The oil soluble polymeric hydrocarbon backbone is typically an olefin polymer, especially a polymer comprising
greater than 50 mole % of a C2 to C18 olefin, typically greater than 50 mole % of a C2 to C5 olefin. The oil soluble
polymeric hydrocarbon backbone may be a homopolymer or a copolymer of two or more olefins. A preferred class of
olefin polymers is polybutenes and more preferably, polyisobutenes. Other preferred classes of olefin polymers are
ethylene alpha-olefin copolymers, alpha-olefin homopolymer and alpha-olefin copolymers. The oil soluble polymeric
hydrocarbon backbone usually has a number average molecular weight (Mn) in the range of 300 to 20,000, preferably
500 to 10,000, more preferably 700 to 5,000. The molecular weight may be determined by gel permeation chromatog-
raphy.
[0033] The oil soluble polymeric hydrocarbon backbone may be functionalised with one or more functional groups
incorporated into the backbone or with one or more functional groups pendant from the polymer backbone. Typical
functional groups may be polar and may contain one or more hereto atoms, for example phosphorus, oxygen, sulphur,
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nitrogen, halogen or boron.
[0034] Preferred dispersants are polyisobutenyl succinimide dispersants. Suitable dispersants may be provided in
one or more additive concentrates which may be used to provide a total active dispersant concentration of about 2.1 %
by weight in the lubricating oil composition.

Other additives.

[0035] The lubricating oil composition will additionally comprise one or more detergents and one or more metal dihy-
drocarbyl dithiophosphates.
[0036] The lubricating oil composition may also optionally comprise one or more additional additives. Examples of
such additives are friction modifiers, supplemental anti-wear agents, anti-oxidants, corrosion inhibitors, pour point de-
pressants, anti-foaming agents, demulsifiers, elastomer compatibility aids, demulsifiers and combinations thereof.

Detergents.

[0037] One or more detergents are present in the lubricating oil composition. Suitable detergents are ashless deter-
gents, metal salt detergents and combinations thereof. Suitable metal salt detergents are neutral and overbased phen-
ates, sulphurised phenates, sulphonates, carboxylates, salicylates and combinations thereof. The metals of the salts
may be alkali metals, alkaline earth metals and combinations thereof. Preferably, the metals are calcium, magnesium
and combinations thereof. Calcium and magnesium detergent salts may both be present in the lubricating oil composition.
Suitable metals detergents are neutral and over-based salts a TBN (total base number as measured by ASTM2896) in
the range 20 to 450. Suitable calcium sulfonates may have TBN (total base number) values of 85, 300 and 400. Suitable
calcium phenates may have TBN values of 150 and 250. The one or more detergents may be present in the lubricating
oil composition in a total amount of 1 to 5 % by weight of the composition. The one or more metal salt detergents may
be present in the lubricating oil composition in a total amount of metal salt of 0.5 to 3 % by weight of the composition.

Metal dihydrocarbyl dithiophosphates.

[0038] One or more metal dihydrocarbyl dithiophosphates will be present in the lubricating oil composition. These
compounds may be used as anti-wear and/or antioxidant agents. Suitable metals in these compounds are for example,
alkali metals, alkaline earth metals, zinc, aluminium, lead, tin, molybdenum, manganese, nickel and copper, most pref-
erably zinc. Primary and/or secondary hydrocarbyl groups may be present in these compounds. Each hydrocarbyl group
may have 1 to 18 carbon atoms. The one or more metal dihydrocarbyl dithiophosphates may be present in the lubricating
oil composition in a total amount, expressed as phosphorous, of 0.01 to 0.2 % by weight of the composition.

Friction modifiers.

[0039] The one or more surfactants which may optionally be present with the dispersant viscosity modifier in the
lubricating oil composition may exhibit friction modifier properties. Additionally, or alternatively, one or more other friction
modifiers may be present in the lubricating oil composition. Suitably, such other friction modifiers are for example, mono-
and di- amines which may be used as such or in the form of an adduct or reaction product with a boron compound. Other
suitable friction modifiers are esters formed by reacting carboxylic acids or anhydrides with alkanols. Suitable friction
modifiers are for example, molybdenum dithiocarbamate, oleyl amide and glycerol monooleate and di-oleate. The one
or more friction modifiers may be present in the lubricating oil composition in a total amount of less than 1 % by weight
of the composition.

Other/supplemental anti-wear agents.

[0040] The one or more dispersant viscosity modifiers and the one or more detergents present in the lubricating oil
composition may exhibit anti-wear properties.
[0041] One or more supplemental anti-wear agents may optionally be present in the lubricating oil composition. Suitable
supplemental anti-wear agents are for example, boron compounds, salicylates and combinations thereof. The one or
more supplemental anti-wear agents may be present in the lubricating oil composition in a total amount of up to 2 % by
weight of the composition.

Anti-oxidants.

[0042] One or more anti-oxidants may be present in the lubricating oil composition. Suitable anti-oxidants are for
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example, hindered phenols, alkaline earth metals salts of alkylphenolthioesters having preferably C5 to C12 alkyl side
chains, calcium nonylphenol sulphide, calcium dodecylphenol sulphide, oil soluble phenates, oils soluble sulphurised
phenates, phosphosulphurised hydrocarbons, sulphurised hydrocarbons (for example, sulphurised olefins), phosphorus
esters, metal thiocarbamates, oil soluble copper compounds as described in US4867890, molybdenum-containing com-
pounds and the like. The one or more anti-oxidants may be present in the lubricating oil composition in a total amount
of up to 5 % by weight of the lubricating oil composition.

Corrosion inhibitors.

[0043] One or more corrosion inhibitors may optionally be present in the lubricating oil composition. Suitable corrosion
inhibitors are for example, non-ionic polyoxyalkylene polyols and esters thereof, polyoxyalkylene phenols, triazoles,
anionic alkyl sulphonic acids and the like. The one or more corrosion inhibitors may be present in the lubricating oil
composition in a total amount of up to 1 % by weight of the lubricating oil composition.

Pour point depressants.

[0044] One or more pour point depressants may optionally be present in the lubricating oil composition. Suitable pour
point depressants are for example, methacrylates, alkyl methacrylates, vinyl fumarates, styrene esters and the like. The
one or more pour point depressants may be present in the lubricating oil composition in a total amount of up to 1 % by
weight of the lubricating oil composition.

Anti-foaming agents.

[0045] One or more antifoaming agents may optionally be present in the lubricating oil composition. Suitable antifoam-
ing agents are for example, siloxanes, dimethyl siloxanes, phenyl methyl siloxanes, acrylates and the like. The one or
more anti-foaming agents may be present in the lubricating oil composition in a total amount by weight typically of 10 to
100 ppm of the lubricating oil composition.

Elastomer compatibility aids.

[0046] One or more elastomer compatibility aids may optionally be present in the lubricating oil composition. Suitable
elastomer compatibility aids are for example, long chain organic acids and the like. The one or more elastomer compat-
ibility aids may be present in the lubricating oil composition in a total amount of up to 1 % by weight of the lubricating oil
composition.

Demulsifiers.

[0047] One or more demulsifiers may optionally be present in the lubricating oil composition. Suitable demulsifiers
are for example, ethoxylated compounds and the like. The one or more demulsifiers may be present in the lubricating
oil composition in a total amount by weight of up to 1000 pm of the lubricating oil composition.
[0048] A suitable lubricating oil composition according to the present invention may comprise:

one or more dispersant viscosity modifiers in a total active dispersant concentration of 0.15 to 0.8 % by weight of
the composition;
one or more dispersants in a total amount of active dispersants of 1.5 to 3 % by weight of the composition;
one or more detergents in a total amount of 1 to 5 % by weight of the composition;
one or more metal dihydrocarbyl dithiophosphates in a total amount expressed as phosphorous of 0.01 to 0.2 % by
weight of the composition;
optionally, one or more friction modifiers, which if present, are present in a total amount of less than 1 % by weight
of the composition;
optionally one or more supplemental anti-wear agents, which if present, are present in a total amount of up to 2 %
by weight of the composition;
optionally one or more anti-oxidants, which if present, are present in a total amount of up to 5 % by weight of the
composition;
optionally one or more corrosion inhibitors, which if present, are present in a total amount of up to 1 % by weight of
the composition;
optionally one or more pour point depressants, which if present, are present in a total amount of up to 1 % by weight
of the composition;
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optionally one or more anti-foaming agents, which if present, are present in a total amount by weight of 10 to 100
ppm of the composition;
optionally one or more elastomer compatibility aids, which if present, are present in a total amount of up to 1 % by
weight of the composition;
and optionally one or more demulsifiers, which if present, are present in a total amount of up to 1000 ppm of the
composition;
the balance of the composition being a base oil comprising at least 90 % by weight of the base oil, of one or more
basestocks selected from the group comprising of base stocks derived from Fischer-Tropsch synthesised, waxy,
paraffinic hydrocarbon material by processes comprising hydroisomerisation and/or hydrocracking, Group II base-
stocks, Group III basestocks and mixtures thereof.

[0049] The lubricating oil composition of the present invention may be prepared by blending the base oil with one or
more additive concentrates comprising the additives, by methods known in the art.
[0050] An advantage of the present invention is that it enables a base oil with a higher kinematic viscosity to be used
than for conventional lubricating oil formulations with higher dispersant concentrations. This can result in a lubricating
oil composition with a low Noack volatility. A high base oil kinematic viscosity and a low Noack volatility of the lubricating
oil can result in a lubricating oil composition which when used to lubricate and internal combustion engine exhibits
improved oil consumption and/or superior valve-train wear performance.
[0051] The lubricating oil composition of the present invention is suitable for use in an internal combustion engine,
preferably a diesel engine and more preferably a heavy duty diesel engine.
[0052] The lubricating oil composition may have a Noack volatility value in the range 5 to 13 % by weight. Noack
volatility may be measured by the D5800 or IP 421 method or CEC-L-40-A-93 methods.
[0053] The present invention uses a base oil with a kinematic viscosity and a combination of additives which help
maintain a lubricant film layer in an internal combustion engine in which is it used. In particular, this may help reduce
wear of moving parts in the engine which are subject to metal-to-metal contact and hence which are vulnerable to wear
under high load and/or high soot concentrations, for example in a diesel engine and in particular in a heavy duty diesel
engine. For example, wear on the injector screws in the valve-train of a diesel engine can lead to incomplete combustion
of the fuel and loss of power. Crosshead wear in a diesel engine can lead to valves not opening or closing completely,
which in turn can lead to a reduction in performance of the engine. The lubricating oil of the present invention helps
mitigate these wear problems. In particular, the lubricating oil of the present invention has been shown to provide excellent
valve-train wear protection, roller follower wear protection and ring/liner wear protection according to API industry standard
tests. This enables a lubricating oil composition to be formulated to meet the API CH-4 standard or higher, for example
CI-4 or CJ-4.
[0054] The lubricating oil composition of the present invention may be a 0W20, 0W30, 0W40, 5W20, 5W30, 5W40,
10W30, 10W40, 10W50, 10W60, 15W30, 15W40, 15W50, 20W40, 20W50, 25W50 or 25W60 lubricating oil composition.
[0055] The invention will now be described by way of example only with reference to the following examples and with
reference to Figure 1 which is a graph of wear rates obtained in an engine test using a lubricating oil composition
according to the present invention compared to a conventional lubricating oil composition meeting the API CJ-4 standard.

Cummins ISM Engine Test.

[0056] A lubricating oil composition according to the present composition (Example 1) was prepared and a lubricating
oil composition (Composition A) was prepared for comparison. Composition A was a commercially available lubricating
oil composition meeting API CJ-4 specifications. The composition of the lubricating oil composition used in Example 1
is shown in Table 1.

Table 1.

Components
(wt %)

Concentration Example 1
(% by weight)

Dispersant olefin copolymer viscosity modifier, LZ7177B
2.50

(of which 10 % is active)

Low chlorine passenger car oil dispersant and high 
molecular weight PIB succinimide dispersant

4.20
(corresponding to 2.1 weight % active dispersant in 

composition)

Mixture of calcium sulphonate and phenate detergents 2.93
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[0057] Each oil was tested in a 2002 Cummins ISM heavy duty diesel engine with electronic controlled unit injectors.
In each test the lubricating oil composition was used to lubricate the engine whilst operating for 200 hours with a fuel
having a maximum sulphur content of 500 ppm.
[0058] The engines were operated in each test up to a typical maximum soot content in the oil of 6 % by weight and
then wear rates were interpolated to determine the wear rate at a soot content in the oil of 4.6 % by weight.
[0059] The results are shown graphically in Figure 1 which shows that although the conventional lubricating oil com-
position (Comparison A) exceeded the CJ-4 wear criteria, the lubricating oil composition according to the present invention
was superior and exhibited lower wear as measured by crosshead weight loss, top ring weight loss and adjusting screw
weight loss.

Claims

1. A multigrade lubricating oil composition for use in an internal combustion engine which composition comprises:

(a) a base oil comprising at least 90 % by weight of the base oil, of one or more basestocks selected from the
group consisting of base stocks derived from Fischer-Tropsch synthesised, waxy, paraffinic hydrocarbon ma-
terial by processes comprising hydrocracking and/or hydroisomerisation, Group II basestocks, Group III base-
stocks and mixtures thereof;
(b) one or more dispersant viscosity modifiers in a total amount of 0.15 to 0.8 % by weight of the composition; and
(c) one or more dispersants in a total amount of active dispersants of 1.5 to 3 % by weight of the composition.

2. Use in a multigrade lubricating oil composition comprising one or more dispersants in a total amount of active
dispersants of 1.5 to 3 % by weight of the composition, of

(i) one or more dispersant viscosity modifiers in a total amount of 0.15 to 0.8 % by weight of the composition,
in combination with
(ii) a base oil comprising at least 90 % by weight of the base oil, of one or more basestocks selected from the
group consisting of base stocks derived from Fischer-Tropsch synthesised, waxy, paraffinic hydrocarbon ma-
terial by processes comprising hydrocracking and/or hydroisomerisation, Group II basestocks, Group III base-
stocks and mixtures thereof,

to enhance the anti-wear properties of the lubricating oil composition.

3. Use as claimed in claim 2 in which the use enhances the anti-wear properties with respect to valve train wear of an
internal combustion engine which is preferably a diesel engine and more preferably, a heavy duty diesel engine.

4. A method of reducing the valve train wear of an internal combustion engine which method comprising lubricating
the engine with a multigrade lubricating oil composition as claimed in claim 1.

5. A method as claimed in claim 4 in which the internal engine is a diesel engine, preferably a heavy duty diesel engine.

(continued)

Components
(wt %)

Concentration Example 1
(% by weight)

Primary and secondary zinc dialkyl dithiophosphate 
antiwear additives

0.91

Other additives : antioxidant, compatibility agent, yellow 
metal passivators, diluent oil, amide friction modifier, 
polymer viscosity modifier and pour point depressant.

0.78

Base oil (46 % Jurong 150N and 45 % Jurong 500N Group 
II basestocks)

88.69
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