
CYLINDER LUBRICATING OIL COMPOSITION FOR 

CROSSHEAD-TYPE DIESEL ENGINE 

Technical Field 

[0001] The present invention relates to a cylinder 

lubricating oil composition for a crosshead-type 

diesel engine. 

Background Art 

[0002] For a crosshead-type diesel engine, a 

cylinder oil for lubricating the friction point between 

the cylinders and pistons and a system oil for 

lubricating and cooling other portions have been used. 

The cylinder, oil is required to have a suitable 

viscosity needed to lubricate a friction portion 

between a cylinder and a piston (piston ring) and a 

function to maintain detergency needed to allow a 

piston and a piston ring to move appropriately. 

Furthermore, since for this engine, a high-sulfur 

content fuel is generally used for the economy reason, 

it has a problem that acidic components such as sulfuric 

acid generated by the combustion of the fuel corrode 

a cylinder. In order to avoid this problem, the 

cylinder oil is required to have a function to 

neutralize the acidic components such as sulfuric acid 

so as to prevent corrosion. 

-1-



[0003] Meanwhile, for the purpose of further 

improving properties, a recent crosshead-type diesel 

engine tends to be directed toward increases in the 

cylinder diameter (for example, 70 cm or greater bore 

size), in the piston stroke (for example, ultra long 

stroke such that it is 8 m/s or more at an average speed) 

and in the combustion pressure (for example, 1.8 MPa 

or greater brake mean effective pressure (BMEP) ), 

resulting in an increase in the temperatures of the 

piston and cylinder wall. The increase in the 

combustion pressure involves the dew point rise of 

sulfuric acid causing a cylinder to be likely to corrode 

by sulfuric acid. Furthermore, for the measure of 

inhibiting the corrosion by sulfuric acid, the cylinder 

wall temperature tends to be increased (for example, 

250°C or higher cylinder wall temperature) and also the 

amount of a lubricating oil to be lubricated into a 

cylinder has been decreased. The circumstances 

concerning the lubrication of a cylinder has become 

remarkably severer. As such change of the 

circumstances, the anti-scuffing properties of a 

lubricating oil has been required to be urgently 

improved (Patent Literature 1, Patent Literature 2). 

[0004] The cylinder oil is a lubricating oil that 

is of a onec-through type and thus has never been 
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considered in respect of oxidation stability (Patent 

Literature 1, Patent Literature 2). The inventors of 

the present application have found that addition of a 

specific antioxidant can improve significantly not 

only the antioxidation properties but also the 

anti-scuffing properties of a cylinder oil. Meanwhile, 

the oxidation stability of a lubricating oil is known 

to be improved by using a base oil with a less aromatic 

component or adding an antioxidant. Molybdenum 

compounds are also known to be act as antioxidant 

(Patent Literature 3, Patent Literature 4). Patent 

Literature 3 discloses that a crank case oil comprising 

a hydrocracked base oil, an oil-soluble molybdenum 

compound from which sulfur is removed, an oil-soluble 

diarylamine and a phenate of an alkaline earth metal 

is excellent in oxidation stability and decreases the 

v/ear of a tappet and the deposits on rings and valves. 

Patent Literature 4 discloses that a lubricating oil 

comprising a base oil with an aromatic content of 3.0 

percent by mass or less, alkyldiphenylamines and/or 

phenyl-a-naphthylamines and sulfurized oxymolybdenum 

dithiocarbamate and/or sulfurized oxymolybdenum 

organophosphorodiate has high heat-resistnce and 

oxidation stability and low friction properties. 

Citation List 
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Patent Literature 

[0005] Patent Literature 1: Japanese Patent 

Laid-Open Publication No. 2008-239774 

Patent Literature 2: Japanese Patent 

Laid-Open Publication No. 2007-197700 

Patent Literature 3: Japanese Patent No. 

3507 915 

Patent Literature 4: Japanese Patent No. 

3608805 

Summary of Invention 

Technical Problem 

[0006] The present invention has an object to 

provide a cylinder lubricating oil composition foe a 

crosshead-type diesel engine, which has improved 

oxidation stability and anti-scuffing properties, 

maintaining the properties of the conventional 

lubricating oil compositions. 

Solution to Problem 

[0007] As the results of extensive study and 

research, the present invention was accomplished on the 

basis of the finding that a lubricating oil composition 

comprising a base oil having an aromatic content of 8.5 

percent by mass or more to which an alkaline earth metal 

phenate, an aminic antioxidant and an oil-soluble 

molybdenum compound are each added at a specific ratio 
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is effective as a cylinder lubricating oil composition 

for a crosshead-type diesel engine. 

[0008] That is, the present invention relates to a 

cylinder lubricating oil composition for a 

crosshead-type diesel engine, comprising a base oil 

having an aromatic content of 8.5 percent by mass or 

more and on the basis of the total mass of the 

composition (A) an alkaline earth metal phenate in an 

amount of 0.005 mole/kg or more on the basis of phenate 

soap content, (B) an arainic antioxidant in an amount 

of 0.1 to 5 percent by mass and (C) an oil-soluble 

molybdenum compound in an amount of 30 to 500 ppm by 

mass on the basis of molybdenum and having a base number 

of 20 to 100 mgKOH/g and a 100°C kinematic viscosity 

of 12.6 mm2/s or higher. 

[0009] The present invention also relates to the 

foregoing cylinder lubricating oil composition for a 

crosshead-type diesel engine wherein (B) the aminic 

antioxidant is an a 1kyldiphenylamine and/or 

N-phenyl-a-naphthylamine. 

[0010] The present invention also relates to the 

foregoing cylinder lubricating oil composition for a 

crosshead-type diesel engine wherein (C) the 

oil-soluble molybdenum compound is molybdenum 

dithi ocarbamate and/or molybdenum dithiophosphate. 
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[0011] The present invention also relates to the 

foregoing cylinder lubricating oil composition for a 

crosshead-type diesel engine further comprising (D) an 

ashless dispersant in an amount of 1 to 8 percent by 

mass on the basis of the total mass of the composition. 

Advantageous Effects of Invention 

[0012] The lubricating oil composition of the 

present invention is excellent in anti-scuffing 

properties, heat resistance and oxidation stability 

and suitable as a cylinder lubricating oil composition 

for a crosshead-type diesel engine and in particular 

exhibits excellent effects as a cylinder lubricating 

oil composition for an electronically-controlled two 

stroke cycle diesel engine driven under any or all of 

such conditions that an ultra long stroke is so that 

an average piston speed is 8 m/s or greater, preferably 

8.5 m/s or greater, a combustion pressure is so that 

brake mean effective pressure (BMEP)is 1.8 MPa or 

greater, preferably 1.9 MPa or greater, and a cylinder 

.wall temperature is so that the highest temperature 

thereof is 23Q°C or higher, preferably 250°C or higher, 

particularly preferably 270°C or higher. 

Description of Embodiments 

[0013] The present invention will be described in 

details below. 
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No particular limitation is imposed on the 

type of lubricating base oil to be used in the cylinder 

lubricating oil composition for a crosshead-type 

diesel engine of the present invention (hereinafter 

merely referred to as "the lubricating oil composition 

of the present invention") , which may be a mineral oil, 

a synthetic oil, or a mixture thereof. 

[0014] Specific examples of the mineral base oil 

include those which can be produced by subjecting a 

lubricating oil fraction produced by vacuum-distilling 

an atmospheric distillation bottom oil resulting from 

atmospheric distillation of a crude oil, to any one or 

more treatments selected from solvent deasphalting, 

solvent extraction, hydrocracking, solvent dewaxing, 

and hydrorefining; wax-isomerized mineral oils; and 

those produced by isomerizing GTL WAX (Gas to Liquid 

Wax) produced through Fischer-Tropsch process. 

[0015] Specific examples of the synthetic base oil 

include polybutenes and hydrogenated compounds 

thereof; poly-a-olefins such as 1-octene oligomer and 

1-decene oligomer, and hydrogenated compounds thereof; 

copolymers of ethylene and a-olefins having 2 to 30 

carbon atoms; diesters such as ditridecyl glutarate, 

di-2-ethylhexyl adipate, diisodecyl adipate, 

ditridecyl adipate and di-2-ethylhexyl sebacate; 
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polyol esters such as trimethylolpropane caprylate, 

trimethylolpropane pelargonate, pentaerythritol 

2-ethylhexanoate and pentaerythritol pelargonate; 

copolymers of dicarboxylic acids such as dibutyl 

maleate and a-olefins having 2 to 30 carbon atoms; 

aromatic synthetic oils such as alkylnaphthalenes, 

alkylbenzenes, and aromatic esters; and mixtures of the 

foregoing. 

[0016] The lubricating base oil used in the 

lubricating oil composition of the present invention 

may be any one or more type of the mineral base oils 

or synthetic base oils or a mixture of one or more of 

the mineral base oils and one or more of the synthetic 

base oils. 

[0017] The lower limit of the aromatic content of 

the lubricating base oil of the lubricating oil 

composition of the present invention is necessarily 8.5 

percent by mass or more, preferably 12.5 percent by mass 

or more, more preferably 15 percent by mass or more on 

the basis of the total mass of the lubricating base oil. 

The upper limit of the aromatic content is preferably 

49 percent by mass or less, more preferably 45 percent 

by mass or less, more preferably 40 percent by mass or 

less on the basis of the total mass of the lubricating 

base oil. If the aromatic content of the lubricating 
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base oil is less than 8.5 percent by mass, the base oil 

could be decreased in solubility of additives and 

deposit precursors. If the aromatic content is more 

than 49 percent by mass, the amount of deposits could 

be increased, or conglutination on rings could occur, 

due to the degradation of the lubricating oil. 

The aromatic content referred herein denotes the 

value measured in accordance with ASTM D 2007-93. The 

aromatics includes alkylbenzenes; alkylnaphthalens; 

anthracene, phenanthrene, and alkylated products 

thereof; compounds wherein four or more benzene rings 

are condensated to each other; and compounds having 

hetero atoms such as pyridines, quinolines, phenols, 

and naphthols . 

[0018] No particular limitation is imposed on the 

100°C kinematic viscosity of the lubricating base oil 

used in the- present invention, which is, however, 

preferably 40 mm2/s or lower, more preferably 35 mm2/s 

or lower, more preferably 30 mm2/s or lower, 

particularly preferably 20 mm2/s or lower. Meanwhile, 

the 100°C kinematic viscosity is preferably 4 mm2/s or 

higher, more preferably 6 mm2/s or higher, more 

preferably 8 mra2/s or higher. The 100°C kinematic 

viscosity referred herein denotes one defined by ASTM 

D-445. If the 1QQ°C kinematic viscosity of the 
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lubricating base oil is higher than 40 mm2/s, the 

resulting composition could be deteriorated in low 

temperature viscosity characteristics. If the 100°C 

kinematic viscosity is lower than 4 mm2/s, the resulting 

lubricating oil composition would be poor in lubricity 

due to its insufficient oil film formation at 

lubricating sites and would be large in evaporation 

loss of the composition. 

[0019] No particular limitation is imposed on the 

40°C kinematic viscosity of the lubricating base oil 

used in the present invention, which is, however, 

preferably 700 mm2/s or lower, more preferably 570 mm2/s 

or lower, more preferably 450 mm2/s or lower, 

particularly preferably 240 mm2/s or lower. Whereas, 

the 40°C kinematic viscosity is preferably 20 mm2/s or 

higher, 30 mm2/s or higher, more preferably 80 mm2/s 

or higher. If the 40°C kinematic viscosity of the 

lubricating base oil is higher than 700 mm2/s, the 

resulting composition could be deteriorated in low 

temperature viscosity characteristics. If the 40°C 

kinematic viscosity of the lubricating base oil is 

lower than 20 mm2/s, the resulting lubricating oil 

composition would be poor in lubricity due to its 

insufficient oil film formation at lubricating sites 

and could be large in evaporation loss of the 
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composit ion. 

[0020] The viscosity index of the lubricating base 

oil used in the present invention is preferably 85 or 

greater, more preferably 90 or greater, more preferably 

9S or greater. No particular limitation is imposed on 

the upper limit of the viscosity index. Normal 

paraffin, slack wax or GTL wax or isoparaffinic mineral 

oils produced by isomerizing the foregoing may also be 

used. 

The viscosity index referred herein denotes 

one measured in accordance with JIS K 2283-1993. 

[0021] The %CA of the lubricating base oil used in 

the present invention is preferably 1.9 or greater, 

more preferably 2.7 or greater, more preferably 3.7 or 

greater. If the %CA of the lubricating base oil is less 

than 1.9, the resulting lubricating oil composition 

could not obtain sufficient antioxidation properties. 

The %CA used herein denote the percentages of the 

aromatic carbon number in the total carbon number, 

determined by a method (n-d-M ring analysis) in 

accordance with ASTM D 3238-85. 

[0022} The lubricating oil composition of the 

present invention contains necessarily an alkaline 

earth metal phenate (hereinafter referred to as phenate 

metal detergent (A)) as Component (A). For example, 
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the phenate metal detergent (A) is a phenate metal 

detergent containing an alkaline earth metal salt of 

an alkylphenol, an alkylphenolsulfide or a Mannich 

reaction product of an alkylphenol represented by 

formulas (1) to (3) below or an (overbased) basic salt 

of the alkaline earth metal salt. 

Examples of the alkaline earth metal include 

magnesium, barium, and calcium. Preferred are 

magnesium and calcium, and particularly preferred is 

calcium. 

[0023] 

R-

O M- 0 

O Q -Rz (1) 

' O — M2- 0—M-OH 

(2) 

_l n 

R-

0 M- O 

0~CH2T© •R (3) 
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[0024] In formulas (1) to (3), R1, R2, R3, R4, R5, 

R6 and R7 may be the same or different from each other 

and each independently a straight-chain or branched 

alkyl group having 4 to 30 carbon atoms, preferably 6 

to 18 carbon atoms. If the carbon number is fewer than 

4, Component (A) would be poor in dissolubility in the 

lubricating base oil. If the carbon number is more than 

30, Component (A) would be difficult to produce and poor 

in heat resistance. Specific examples of the alkyl 

group for R1, R2, R3, R4, R5, R6, and R7 are butyl, pentyl, 

hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, 

tridecyl, tetradecyl, pentadecyl, hexadecyl, 

heptadecyl, octadecyl, nonadecyl, eicosyl, heneicosyl, 

docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 

heptacosyl, octacosyl, nonacosyl, and triacontyl 

groups. These alkyl groups may be straight-chain or 

branched and may be of primary, secondary, or tertiary. 

M1, M2 and M3 are each independently an 

alkaline earth metal, preferably calcium and/or 

magnesium, x, y and z are each independently an integer 

of 1 to 3, m is 0, 1 or 2, and n is 0 or 1. 

[0025] The base number of the phenate metal 

detergent (A) is in the range of preferably 50 to 400 

mgKOH/g, more preferably 100 to 350 mgKOH/g, more 

preferably 120 to 300 mgKOH/g. If the base number is 
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less than 50 mgKOH/g, corrosive wear could be increased. 

If the base number is greater than 400 mgKOH/g, a problem 

regarding dissolubility would arise. 

The term "base number" used herein denotes 

one measured by th£ perchloric acid potentiometric 

titration method in accordance with section 7 of JIS 

K2501 "Petroleum products and 

lubricants-Determination of neutralization number". 

[0026] No particular limitation is imposed on the 

metal ratio of the phenate metal detergent (A). The 

lower limit is, however, 1 or greater, preferably 2 or 

greater, particularly preferably 2.5 or greater while 

the upper limit is 20 or less, preferably 15 or less, 

more preferably 10 or less. The term vsmetal ratio" used 

herein is represented by "valence of metal element x 

metal element content (mole%) / soap group content 

(mole%)" in the phenate metal detergent (A)". The 

metal element denotes an alkaline earth metal such as 

calcium and magnesium. The soap group denotes phenol 

group. 

[0027 ] The content of Component (A) described above 

in the lubricating oil composition of the present 

invention is necessarily 0.005 mole/kg or more, 

preferably 0.01 mole/kg or more, more preferably 0.015 

mole/kg or more as the soap group on the basis of the 
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total mass of the composition. If the content is less 

than 0.005 mole/kg, the resulting composition could not 

obtain necessary heat resistance and anti-scuffing 

properties. 

[0028] The lubricating oil composition of the 

present invention may contain a metal detergent other 

than the phenate metal detergent (A) in order to adjust 

the base number of the composition. Specifically, the 

metal detergent may be one or more metal detergents 

selected from sulfonate detergents, salicylate 

detergents, carboxylate detergents, and phosphonate 

detergents. 

[0029] The sulfonate detergent may be an alkali 

metal salt or alkaline earth metal salt of an alkyl 

aromatic sulfonic acid produced by sulfonating an alkyl 

aromatic compound having a molecular weight of 300 or 

more, preferably 400 to 700 and/or an (overbased) basic 

salt of the alkali metal salt or alkaline earth metal 

salt. Examples of the alkali metal or alkaline earth 

metal include sodium, potassium, magnesium, barium and 

calcium. Preferred are magnesium and/or calcium. 

Particularly preferred is calcium. 

[0030] Specific examples of the alkyl aromatic 

sulfonic acid include, petroleum sulfonic acids and 

synthetic sulfonic acids. The petroleum sulfonic 
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acids may be those produced by sulfonating an alkyl 

aromatic compound contained in the lubricant fraction 

of a mineral oil or may be mahogany acid by-produced 

upon production of white oil. The synthetic sulfonic 

acids may be those produced by sulfonating an alkyl 

benzene having a straight-chain or branched alkyl group, 

produced as a by-product from a plant for producing an 

alkyl benzene used as the raw material of a detergent 

or produced by alkylating polyolefin to benzene, or 

those produced by sulfonating alkylnaphthalenes such 

as dinonylnaphthalene. No particular limitation is 

imposed on the sulfonating agent used for sulfonating 

these alkyl aromatic compounds. In general, fuming 

sulfuric acids or sulfuric acid may be used. 

[0031] The salicylate detergent may be an alkali 

metal or alkaline earth metal salicylate having one 

hydrocarbon group having 1 to 19 carbon atoms and/or 

an (overbased) basic salt thereof; an alkali metal or 

alkaline earth metal salicylate having one hydrocarbon 

group having 20 to 40 carbon atoms and/or an (overbased) 

basic salt thereof; or an alkali metal or alkaline earth 

metal salicylate having two or more hydrocarbon groups 

having 1 to 40 carbon atoms and/or an (overbased) basic 

salt thereof (these alkyl groups may be the same or 

different). Examples of the alkali metal or alkaline 
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earth metal include sodium, potassium, magnesium, 

barium, and calcium. Preferred are magnesium and/or 

calcium. Particularly preferred is calcium. 

[0032] The base number of the metal detergent other 

than the phenate metal detergent (A) used in the present 

invention is in the range of preferably 100 to 500 

mgKOH/g, more preferably 120 to 450 mgKOH/g, more 

preferably 150 to 400 mgKOH/g. If the base number is 

less than 100 mgKOH/g,, corrosive wear could be 

increased. If the base number is greater than 500 

mgKOH/g, a problem regarding dissolubility would arise. 

No particular limitation is imposed on the metal ratio 

of the metallic detergent. The lower limit is, however, 

1 or greater, preferably 2 or greater, particularly 

preferably 2.5 or greater. The upper limit is 20 or 

less, more preferably 15 or less, particularly 

preferably 10 or less. 

[0033] The content of the metal detergent other than 

the phenate metal detergent (A) in the lubricating oil 

composition is from 0 to 30 percent by mass, preferably 

from 0 to 20 percent by mass, particularly preferably 

from 0 to 15 percent by mass in the form of containing 

a diluent such as a lubricating base oil on the basis 

of the total mass of the composition. 

[0034] The lubricating oil composition of the 
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present invention contains necessarily an aminic 

antioxidant as Component IB) . Examples of the aminic 

antioxidant used in the present invention include 

diphenylamines having one or more alkyl group having 

4 to 20 carbon atoms (hereinafter merely referred to 

as "diphenylamines") and N-phenyl-a-naphtylamine. 

Preferred is diphenylamines. 

[0035] The substituent of the diphenylamine may be 

positioned at any position on the benzene ring. When 

the dipheny lamine has two or more alkyl groups, these 

alkyl groups may be positioned on any of the benzene 

rings. The carbon number of the alkyl group is 

preferably from 4 to 20, more preferably from 4 to 15, 

more preferably from 4 to 12. If the carbon number is 

fewer than 4, the resulting composition could be 

insufficient in antioxidation properties. If the 

carbon number is more than 20, it could make it difficult 

to produce the composition. 

[0036] Specific examples of the diphenylamines 

include straight-chain or branched 

dibutyldiphenylamine, straight-chain or branched 

dioctyldiphenylamine, straight-chain or branched 

dinonylphenylamine, straight-chain or branched 

didecyldiphenylamine, and mixtures thereof. 

Preferred are dibutyldiphenylamine and 
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dioctyldiphenylamine. 

[0037] No particular limitation is imposed on the 

content of Component {B) in the lubricating oil 

composition of the present invention. However, the 

content is preferably 0. 1 percent by mass or more, more 

preferably 0.15 percent by mass or more, more 

preferably 0.2 percent by mass or more, particularly 

preferably 0.3 percent by mass or more and preferably 

5 percent by mass or less, more preferably 3 percent 

by mass or less, particularly preferably 2 percent by 

mass or less. If the content is less than 0.1 percent 

by mass, the resulting lubricating composition tends 

to be insufficient in thermal and oxidation stability. 

If the content of Component (B) is more than 5 percent 

by mass, the resulting composition tends to be poor in 

storage stability. 

[0038] The lubricating oil composition of the 

present invention contains necessarily an oil-soluble 

molybdenum compound as Component (C) . Examples of the 

oil-soluble molybdenum compound include 

sulfur-containing organic molybdenum compounds such as 

molybdenum dithiophosphate (MoDTP) and molybdenum 

dithiocarbamate (MoDTC); complexes of molybdenum 

compounds (for example, molybdenum oxides such as 

molybdenum dioxide and molybdenum trioxide, molybdic 
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acids such as orthomolybdic acid, paramolybdic acid, 

and sulfurized (poly)molybdic acid, metal salts of 

these molybdic acids, molybdic acid salts such as 

ammonium salts of these molybdic acids, molybdenum 

sulfides such as molybdenum disulfide, molybdenum 

trisulfide, molybdenum pentasulfide, and molybdenum 

polysulfide, sulfurized molybdenum acid, metal and 

amine salts of sulfurized molybdenum acid, and 

halogenated molybdenum such as molybdenum chloride) 

and sulfur-containing organic compounds (for example, 

alkyl(thio)xanthate, thiaziazole, 

mercaptothiadiazole, thiocarbonate, 

tetrahydrocarby1thiuramdis ulfide, 

bis(di(thio)hydrocarbyldithiophosphonate)disulfide, 

organic (poly)sulfide, and sulfurized esters) or other 

organic compounds; complexes of sulfur-containing 

molybdenum compounds such as the above-mentioned 

molybdenum sulfides and sulfurized molybdenum acid and 

alkenyl succinicimide. 

[0039] Alternatively, the oil-soluble molybdenum 

compound may be an oil-soluble molybdenum compound 

containing no sulfur as a constituent element. 

Examples of such a molybdenum compound include 

molybdenum-amine complexes, molybdenum-succinicimide 

complexes, molybdenum salts of organic acids, and 
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molybdenum salts of alcohols, among which preferred are 

molybdenum-amine complexes, molybdenum salts of 

organic acids, and molybdenum salts of alcohols. 

[0040] Among these oil-soluble molybdenum 

compounds, preferred are MoDTC and/or MoDTP, most 

preferred is MoDTC. 

[0041] The content of Component (C) if contained in 

the lubricating oil composition of the present 

invention is preferably from 30 to 500 ppm by mass on 

the basis of molybdenum of the total mass of the 

composition. The lower limit content on the basis of 

molybdenum is preferably 50 ppm by mass or more, more 

preferably 80 ppm by mass or more while the upper limit 

content is preferably 400 ppm by mass or less, more 

preferably 300 ppm by mass or less. If the content on 

the basis of molybdenum is less than 30 ppm by mass, 

sufficient anti-scuffing properties may not be 

attained. If the content is more than 500 ppm by mass, 

the detergency of the resulting composition would be 

adversely affected. 

[0042] In addition to the above-described 

components in order to further improve the properties 

of the lubricating oil composition of the present 

invention or add other required properties thereto, any 

additives that have been conventionally used in a 
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lubricating oil may be added in accordance with the 

purposes. Examples of such additives include ashless 

dispersants, antioxidants, friction modifiers, 

viscosity index improvers, corrosion inhibitors, rust 

inhibitors, demulsifiers, metal deactivators, pour 

point depressants, anti-foaming agents, and dyes. 

[0043] The lubricating oil composition of the 

present invention may contain an ashless dispersant as 

Component (D). 

The ashless dispersant may be any ashless 

dispersant that has been used in a lubricating oil. 

Examples of the ashless dispersant include 

nitrogen-containing compounds having in their 

molecules at least one straight-chain or branched alkyl 

or alkenyl group having 40 to 4 00, preferably 60 to 350 

carbon atoms and derivatives thereof, Mannich 

dispersants, and modified products of alkenyl 

succinicimides. When Component (D) is used, any one 

or more of these compounds may be added. 

If the carbon number of the alkyl or alkenyl 

group of the nitrogen-containing compounds or 

derivatives thereof is fewer than 40, Component (D) 

would be poor in dissolubility in the lubricating base 

oil. Whereas, if the carbon number of the alkyl or 

alkenyl group is more than 400, the resulting 
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lubricating oil composition would be deteriorated in 

low-temperature fluidity. The alkyl or alkenyl group 

may be straight-chain or branched but is preferably a 

branched alkyl or alkenyl group derived from oligomers 

of olefins such as propylene, 1-butene or isobutylene 

or a cooligomer of ethylene and propylene. 

[0044] The ashless dispersant may be any one or more 

of compound selected from the following Components 

(D-l) to £D-3): 

(D-l) succinimides having in their molecules at 

least one alkyl or alkenyl group having 40 to 400 carbon 

atoms and derivatives thereof; 

(D-2) benzylamines having in their molecules at 

least one alkyl or alkenyl group having 40 to 400 carbon 

atoms and derivatives thereof; and 

(D-3) polyamines having in their molecules at 

least one alkyl or alkenyl group having 40 to 400 carbon 

atoms and derivatives thereof. 

[0045] Specific examples of (D-l) succinimides 

include compounds represented by formulas (4) and (5) : 
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R Y< .0 

N—(CH2CH2NH)rH (4) 

0 

v< o 0 

H 
N—(CH2CH2NH)T-CH2CH2—N' (5) 

0 0 

[0046] In formula (4), R1 is an alkyl or alkenyl 

group having 40 to 400, preferably 60 to 350, and h is 

an integer of 1 to 5, preferably 2 to 4. In formula 

(5) , R2 and R3 are each independently an alkyl or alkenyl 

group having 40 to 400, preferably 60 to 350 carbon atoms, 

and particularly preferably polybutenyl group, and i 

is an integer of 0 to 4, preferably 1 to 3. 

[0047] Components (D-l) include mono-type 

succinimides wherein a succinic anhydride is added to 

one end of a polyamine, as represented by formula (4) 

and bis-type succinimides wherein a succinic anhydride 

is added to both ends of a polyamine, as represented 

by formula (5) . The lubricating oil composition of the 

present invention may contain either type of the 

succinimides or mixtures thereof but preferably 

contains bis-type succinimides. 
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Specific examples of the polyamine include 

diethylene triamine, triethylene tetramine, 

tetraethylene pentamine, and pentaethylene hexamine. 

[0048] Specific examples of Components (D-2) 

include compounds represented by formula (6): 

[0049] In formula (6), R4 is an alkyl or alkenyl 

group having 40 to 400, preferably 60 to 350 carbon atoms, 

and j is an integer of 1 to 5, preferably 2 to 4. 

No particular limitation is imposed on the 

the method for producing the benzylamines that are 

Components (D-2). They may be produced by reacting a 

polyolefin such as a propylene oligomer, polybutene, 

or ethylene-a-olefin copolymer with a phenol so as to 

produce an alkylphenol and then subjecting the 

alkylphenol to Mannich reaction with formaldehyde and 

a polyamine such as diethylen'etriamine, 

triethylenetetramine, tetraethylenepentamine, or 

pentaethylenehexamine. 

[0050] Specific examples of Component (D-3) include 

compounds represented by formula (7): 

R5-NH- (CH2CH2NH) k-H {!) 
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wherein R5 is an alkyl or alkenyl group having 40 to 

400, preferably 60 to 350, and k is an integer of 1 to 

5, preferably 2 to 4. 

No particular limitation is imposed on the 

method for producing the polyaraines that are Components 

(D-3) . For example, the polyamines may be produced by 

chlorinating a polyolefin such as a propylene oligomer, 

polybutene, or ethylene-a-olefin copolymer and 

reacting the chlorinated polyolefin with ammonia or a 

polyamine such as ethylenediamine, diethylenetriamine, 

triethylenetetramine, tetraethylenepentamine, and 

pentaethylenehexamine. 

[0051] Specific examples of the 

nitrogen-containing compound derivative that is an 

example of the ashless dispersant include a 

boron-modified compound produced by allowing any of the 

above-described nitrogen-containing compounds to 

react with boric acid so as to neutralize or amidize 

the whole or part of the remaining amino and/or imino 

groups; a modified compound produced by allowing any 

of the above-described nitrogen-containing compounds 

to react with a monocarboxylic acid (fatty acid) having 

1 to 30 carbon atoms, or a polycarboxylie acid having 

2 to 30 carbon atoms, such as oxalic acid, phthalic acid, 

trimellitic acid, and pyromellitic acid or anhydrate 
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and esterified compounds thereof, an alkylene oxide 

having 2 to 6 carbon atoms or 

hydroxy(poly)oxyalkylenecarbonate, i.e., by an 

oxygen-containing organic compound so as to neutralize 

or amidize the whole or part of the remaining amino 

and/or imino groups; a phosphoric acid-modified 

compound produced by allowing any of the 

above-described nitrogen-containing compounds to 

react with phosphoric acid so as to neutralize or 

amidize the whole or part of the remaining amino and/or 

imino groups; a sulfur-modified compound produced by 

allowing any of the above-described 

nitrogen-containing compounds to react with a sulfuric 

compound; and a modified product produced by combining 

two or more selected from the modifications with boron 

an oxygen-containing organic compound, phosphoric acid, 

and sulfur, of the above-described nitrogen-containing 

compounds. 

[0052] The content of the ashless dispersant if 

contained in the lubricating oil composition of the 

present invention is preferably from 1 to 8 percent by 

mass on the basis of the total mass of the composition. 

[0053] The lubricating oil composition of the 

present invention may contain an extreme pressure 

additive. Eligible extreme pressure additives are any 
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extreme pressure additives and anti-wear agents that 

have been used in a lubricating oil. For example, 

sulfuric-, phosphoric- and sulfuric-phosphoric 

extreme pressure additives may be used. Specific 

examples include phosphorus acid esters, 

thiophosphorus acid esters, dithiophosphorus acid 

esters, trithiophosphorus acid esters, phosphoric acid 

esters, thiophosphoric acid esters, dithiophosphoric 

acid esters, trithiophosphoric acid esters, amine 

salts, metal salts or derivatives thereof, 

dithiocarbamates, zinc dithiocaramates, molybdenum 

dithiocarbamates, disulfides, polysulfides, 

sulfurized olefins, and sulfurized fats and oils. 

In the present invention, zinc 

dithiophosphate and/or polysulfides are preferably 

used as extreme pressure additives and anti-wear 

agents. 

[0054] When the lubricating oil composition of the 

present invention contains the extreme pressure 

additive, no particular limitation is imposed on the 

content thereof, which is, however, preferably from 

0.05 to 5 percent by mass, more preferably from 0.1 to 

2 percent by mass, particularly preferably from 0.2 to 

1 percent by mass. When the extreme pressure additive 

is contained in an amount of less than 0.05 percent by 
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mass, it has no effect of further improving the 

anti-wear properties and anti-seizure properties of 

the resulting composition. When the extreme pressure 

additive is contained in an amount of more than 5 percent 

by mass, the resulting composition would be 

significantly deteriorated in high temperature 

detergency. 

[0055] The lubricating oil composition may contain 

an antioxidant other than Component (B) that is an 

aminic antioxidant, such as phenolic antioxidants and 

metallic antioxidants such as copper and molybdenum 

antioxidants. The content of these antioxidants if 

contained in the composition is generally from 0.1 to 

5 percent by mass. 

Examples of the friction modifier include 

ashless friction modifiers such as fatty acid esters, 

aliphatic amines, and fatty acid amides, and metallic 

friction modifiers such as molybdenum dithiocarbamates 

and molybdenum dithiophosphates. The content of the 

friction modifier is usually from 0.1 to 5 percent by 

mass on the basis of the composition. 

[0056] Examples of the viscosity index improver 

include polymethacryalte, olefin copolymer, 

styrene-diene copolymer, styrene-maleic anhydride 

ester copolymer, and polyalkylstyrene viscosity index 

-29-



improvers. The mass average molecular weight of the 

viscosity index improver is usually from 10,000 to 

1,000,000, preferably from 50,000 to 500,000. The 

content of the viscosity index improver if contained 

in the composition of the present invention is usually 

from 0.1 to 20 percent by mass on the basis of the 

composition. 

[0057] Examples of the corrosion inhibitor include 

benzotriazole-, tolyltriazole-, thiadiazole-, and 

imidazole-types compounds. 

Examples of the rust inhibitor include 

petroleum sulfonates, alkylbenzene sulfonates, 

dinonylnaphthalene sulfonates, alkenyl succinic acid 

esters, and polyhydric alcohol esters. 

Examples of the demulsifier include 

polyalkylene glycol-based non-ionic surfactants such 

as polyoxyethylenealkyl ethers, 

polyoxyethylenealkylphenyl ethers, and 

polyoxyethylenealkylnaphthyl ethers. 

[0058] Examples of the metal deactivator include 

imidazolines, pyrimidine derivatives, 

alkylthiadiazoles, mercaptobenzothiazoles, 

benzotriazoles and derivatives thereof, 

1,3,4-thiadiazolepolysulfide, 

1, 3, 4-thiadiazolyl-2,5-bisdialkyldithiocarbamate, 
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2-(alkyldithio)benzoimidazole, and 

j6 - (o-carboxybenzylthio)propionitrile. 

Examples of the anti-foaming agent include 

silicone oil with a 25°C kinematic viscosity of 100 to 

100,000 mm2/s, alkenylsuccinic acid derivatives, 

esters of polyhydroxy aliphatic alcohols and 

long-chain fatty acids, aromatic amine salts of 

methylsalicylate and o-hydroxybenzyl alcohol, 

aluminum stearate, potassium oleate, 

N-dia1ky1- allylamine nitroaminoalkanol, and 

isoamyloctylphosphate, alkylalkylenediphosphates, 

metal derivatives of thioethers, metal derivatives of 

disulfides, fluorine compounds of aliphatic 

hydrocarbons, triethylsilane, dichlorosilane, 

alkylphenyl polyethylene glycol ether sulfide, and 

fluoroalkyl ethers. 

[0059] When these additives are contained in the 

lubricating oil composition of the present invention, 

the corrosion inhibitor, rust inhibitor and 

demulsifier are each contained in an amount of usually 

0.005 to 5 percent by mass, the metal deactivator is 

contained in an amount of usually 0.005 to 1 percent 

by mass, and the anti-foaming agent is contained in an 

amount of usually 0.0005 to 1 percent by mass, all on 

the basis of the total mass of the composition. 
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[0060] The kinematic viscosity at 100°C of the 

lubricating oil composition of the present invention 

is necessarily 12.6 mm2/s or higher, preferably 13 mm2/s 

or higher, more preferably 14 mm2/s or higher. If the 

100°C kinematic viscosity is lower than 12.6 mm2/s, the 

resulting composition would lack in oil film formation 

properties, possibly resulting in scuffing or excess 

wear. 

[0061] The base number of the lubricating oil 

composition of the present invention is necessarily 

from 20 to 100 mgKOH/g so as to have excellent high 

temperature detergency and acid neutralization 

properties even for the case of using a high sulfur 

content fuel containing asphaltene. The lower limit is 

more preferably 25 mgKOH/g or greater, more preferably 

30 mgKOH/g or greater while the upper limit is more 

preferably 90 mgKOH/g or smaller, more preferably 80 

mgKOH/g or smaller. If the composition has a base 

number of smaller than 20 mgKOH/g, it would be 

insufficient in neutralizing power for acidic 

substances such as sulfuric acid generated by the 

combustion of fuel, possibly resulting in increased 

corrosive wear. If the composition has a base number 

of greater than 100 mgKOH/g, the base number is too much 

for neutralization of acidic substances such as 
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sulfuric acid generated by the combustion of fuel and 

thus the excess basic substances would deposit in the 

form of ash on pistons, possibly causing the generation 

of excess wear such as scuffing. 

[0062] No particular limitation is imposed on the 

metal content of the lubricating oil composition of the 

present invention. However, the lower limit is 

preferably 0.2 percent bymass or more, more preferably 

0.4 percent by mass or more, more preferably 0.7 percent 

by mass or more while the upper limit is 3.6 percent 

by mass or less, more preferably 3.2 percent by mass 

or less, more preferably 2.9 percent by mass or less. 

If the coraposition has a metal content of less than 0.2 

percent by mass, the composition would be insufficient 

in neutralizing power for acidic substances generated 

by the combustion of fuel and fail to exhibit 

high-temperature detergency. If the composition has 

a metal content of more than 3.6 percent by mass, ash 

generated after the combustion of fuel deposit on 

pistons and increases the wear of cylinders. 

[0063] No particular limitation is imposed on the 

sulfated ash content of the lubricating oil composition 

of the present invention. However, the lower limit is 

1.2 percent by mass or more, preferably 2 percent by 

mass or more, particularly preferably 3 percent by mass 

-33-



or more while the upper limit is preferably 20 percent 

by mass or less, more preferably 10 percent by mass or 

less. The sulfated ash content referred herein denotes 

the value measured by a method described by "Testing 

Methods for Sulfated Ash" stipulated in JIS K 2272 5 

and mainly originates from metal-containing additives. 

Examples 

[0064] The present invention will be described in 

more detail with reference to the following Examples 

and Comparative Examples but are not limited thereto. 

[0065] (Examples 1 to 16, and Comparative Examples 

1 to 13) 

Lubricating oil compositions of the present 

invention (Examples 1 to 16) and those for comparison 

(Comparative Examples 1 to 13) as set forth in Tables 

1 and 2 were prepared. Each of the resulting 

compositions was evaluated for oxidation stability and 

anti-scuffing properties by PDSC oxidation stability 

test and high-temperature extreme pressure test. The 

results are also set forth in Tables 1 and 2. In 

Examples 1 to 15 and Comparative Examples 1 to 12, the 

blend ratio of two types of base oils was adjusted so 

that the compositions to which additives were added had 

a 100°C kinematic viscosity of 20.5 mm2/s. Metal 

detergents were added so that each of the composition 
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had a base number of 40 mgKOH/g. 

[0 0 66] (Base Oil) 

Base Oil A: 500 neutral (kinematic viscosity 

at 100°C: 10.8 mm2/s, viscosity index: 97, aromatic 

content: 32.2 mass%, %Cft: 7.4%) 

Base Oil B: 150 bright stock (kinematic 

viscosity at 100°C: 31.5 mm2/s, viscosity index: 96, 

aromatic content: 35.7 mass%, %CA: 7.4%) 

Base Oil C: 250 neutral (kinematic viscosity 

at 100°C: 7.1 mm2/s, viscosity index: 96, aromatic 

content: 34.9 mass%, %CA: 9.3%) 

Base Oil D: poly-a-olefin (PAO) 10 

(kinematic viscosity at 100°C: 10 mm2/s) 

Base Oil D: poly-a-olefin (PAO) 40 

(kinematic viscosity at 100°C: 39 mm2/s) 

(Additives) 

1) Metal Detergent 

(A) calcium phenate (calcium content: 9.2 

mass%, base number: 250 mgKOH/g, metal ratio: 3.6) 

calcium sulfonate (calcium content: 15.5 

mass%, base number: 400 mgKOH/g) 

calcium salicylate (calcium content: 8.2 

mass%, base number: 230 mgKOH/g) 

2) Antioxidant 

(B-1) diphenylamine (octyl/t-butyl 
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mixture) 

(B-2) N-phenyl-a-naphthylamine 

Phenolic antioxidant (hindered phenol) 

3) Oil-Soluble Molybdenum Compound 

(C-l) MoDTC (molybdenum content 10 mass%) 

(C-2) MoDTP (molybdenum content 8 mass%) 

CC — 3) Organic molybdenum complex 

(molybdenum content 1.1 mass%) 

(C-4) Molybdenum-amine complex (molybdenum 

content 10 mass%) 

4) Ashless Dispersant (Alkenyl succinimide, 

bis type, nitrogen content: 1 mass%) 

5) Zinc dialkyldithiophosphate (ZnDTP) 

(2-ethylhexyl, zinc content: 9.0 mass%, phosphorus 

content: 7.4 mass%) 

6) Zinc dialkyldithiocarbamate (ZnDTC) 

(amyl, zinc content: 6.5 mass%, sulfur content: 12.0 

mass%) 

[0067] (PDSC Oxidation Stability Test) 

A sample oil in an amount of 5 mg was taken 

and oxidized under an oxygen atmosphere at a pressure 

of 2 MPa and a temperature of 200®C and evaluated by 

PDSC induction time that is the time until rapid heat 

generation occurred by oxidation. 

(High-Temperature Extreme Pressure Test) 
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Each composition was evaluated for 

high-temperature extreme pressure properties using a 

reciprocating friction and wear testing machine (TE77 

manufactured by Plint) . At a load of 200 N, a vibration 

of 50 Hz, and a frequency of 50 Hz, the temperature of 

a test piece was increased from room temperature to 

350°C at a rate of 50C/iain to measure the friction 

coefficient during the temperature increase. The 

temperature at which the friction coefficient is 

drastically increased is defined as TE77 anti-scuffing 

temperature. 

[0068] 
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Eumplo 1 Exempt* 2 Eucnpfe 3 Sxomplo 4 Example 5 Exampfo 6 Example 7 Ex&mpto B Hxample 9 Exampla IC Exampto 11 Example 12 Example 13 Example 14 Eiarnplt 15 Examplft 1C 

Baas 01 Composition IMIlJ 

Baaa 0:1 A C 500 neutral) mauS SB 58 sa 58 58 58 58 58 58 59 SB 5B 435 2A 85 51 
Swi O.I S (ISO twiiht ctesk) massS 42 42 42 42 42 42 42 42 42 42 42 42 31.5 21 35 0 
Oaso Oil C ( 250 neutral ) muci 
Base Oil D (PAO-IO) massS 15 30 
Qua OH E ( PA0-4C ) masa¥ to 20 
{Aromatic ConttrtC In Dose OD) musS 13.7 33.7 317 33.7 33.7 33.7 33.7 33.7 33.7 33.7 33.7 33.7 25.3 16.8 33.4 314 
(5 C^of Baso Oil) 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 SX! 3.7 7.4 7.4 

Metal Detergent 

(AJ Ca Phenate ifimassK 0.2 32 12 3.2 3£ 3 2 3.2 3.2 1.0 32 3.2 32 32 11 5.6 3.2 
Ca Sulforuto InmaasS 8.0 SO 8X1 • S.O ao 8.0 e.a 8.0 0.0 ax> 8.0 8J) sst 0.0 14X) 8.0 
Ca SaScytatn iivrussS 
(Phenate Content) molAg 0.04 0M 0,04 0.04 0X4 0.04 ao4 0.04 0.02 0.04 0.04 0.04 0M 0.04 0X17 0X14 

Angola dan: 

(O-t ) Diphenylamlno IrutviuS 0.3 03 03 0.5 0.3 0.15 0.3 0.3 0.3 0.30 OJO 0.3 0.3 03 0J 
( 0-2) N-pfcenyl-a-ittphlhj'ljrtilnc Inmairt 0.3 

PhonoCo Inmass* 0.3 0X1 OX) OD 00 00 ao 0.0 0.0 0,3 ao 0X1 0,3 

Oil ScluSle Molybdenum Compound 

(C-l) MoOTO IrunawS 0.1 02 0.1 0.1 02 0.10 0.05 0.10 0.10 0.1 0.1 0.1 0.1 
{ C-2 ) MoOTP InmassS 0.13 
( C-3 > Organs Mo Complex InmassS 0.31 
(C-4) tnmosati 0.10 
Mo Content InmasjS too 200 ICQ 100 200 ioa 50 100 100 100 100 100 100 100 100 100 

Ash!ess Dispersant lnmasaS • 10 2a 10 2JQ 10 10 2X1 10 10 10 10 10 10 10 10 10 

Zn DTP Ircnass* 

ZnDTO irnna»i% 

Zn Content massjpm 

Properties of Composition 

Kinematic Vlteosit/ (I00*C) nvn'/s 205 205 205 205 20.5 20.5 20.5 20.5 20.5 20.5 20.5 205 205 20.5 205 145 

Dasa Number C perchloric acid 
method ) meKOH/g <10.0 400 40.0 40.0 40.0 40.0 40X1 40.0 40.0 40X1 40X1 40X1 40J1 AOO 70.0 40X1 

POSO Induction Time mln 88.7 >120 79a 116,3 11S.4 05.3 44X1 54.2 69.2 515 40.4 47X1 76.1 719 1152 85.6 

It <7 Anti-scuSfing Temperature *C 253 263 251 200 282 259 230 233 243 230 234 230 253 248 253 242 

H 

cr 
i—* 
CD 
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I 
U) 
UD 
I 

Compnratfvo 
ExaTolo \ 

Comparative 
Hxarroio 2 

Cempara'Jvo 
Ex8moie3* 

Comparative 
Examolo 4-

Comparative Comparative Comparative Comparative Comparative Comparalivo Comparative Comparative Comparative 

Base Oil Composition massS 
BcscCHMSOOntuvri) irasA 58 5B 58 58 S3 58 58 58 58 14.5 0 65 35 
anso CXI 8 {1SObrightstort) ma»5 42 42 42 42 42 42 42 42 42 10.5 0 35 
Base OB C( 250 niutral J mass8 63 
Basooao (PAO-10) massS 4S 00 
8oso 03 E { PAO-IO) wassS 30 40 
( Aromatic Content M Boss 03) rsussS 33.7 33.7 33.7 33.7 33.7 33.7 33.7 33.7 33.7 8.4 0 33.4 34.0 
(SCjicfSaso Oil) 7 A 7.4 7.4 7.4 7.4 7.4 7.4 7.4 • 7.4 1.3 0 7.4 8.G 

Metal DateriOAt 
(A) Ca Phanato iivnassS 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 5.5 3.2 
CoSutfonato IIVRMSS 8.0 8.0 6.0 8.0 6.0 10.0 9.0 8,0 B,0 8.0 8.0 14.0 8.0 
Ca Salieyiato Insnacsi 1.7 
(phenate contcnt) ntoVKj . 0.04 0.04 0.04 0.04 0.04 o.ao 0.00 0.04 0.04 0.04 0.04 0.07 0.04 

Antioxidant 
(0-1) OfchenylaiTino InmaisS 0.5 0.3 0.3 0.3 0.3 0.3 03 0.3 
(B-2) N-phonyl-a-Mphthyia/rinu iwiasris 

PhBoaEe lafiassX 0.0 0.5 1.0 0.0 0.5 ao 0.0 0.3 0.3 OJ 
Oil Soluble Molybdenum Compound 

(C-1) MoDTC InmassS 1J0 0.2 0.1 0.1 0.1 0.1 0.1 
( C-2) MoDTP tnmas»X 
( C-3) Organic Mo Complex iiVnassS 
(C-M iftflttSS* 
Ma Content uvnassK 0 0 0 1000 200 100 100 • 0 0 100 100 0 100 

Ashloss Dispersant irvnassS 2.0 2.0 20 2.0 2.0 2.0 2.0 2.0 2.0 2.0 zs> 2-0 2.0 

Zn DTP i/vnaiiS ' 0.11 
Zn ore InmatsS 0.15 • 

Zn Content roassppm 100 100 

Properties of ComptuitJon 

Kincmatie Vis so sit/ C 1Q0*C) n*nVs 20.5 205 20.5 20.5 20.5 20.5 20.S 20.3 20.3 20.5 205 205 10.5 
Quo Numb or (po/cftorio acid 
method ) mclTOH/e 40.0 40.0 40.0 40.0 40.0 40.0 40J) 40.0 40.0 40/) 40.0 70£ 40.0 

POSC Induction Time rrJn 14.1 36.3 22.1 38.0 27.7 22.0 37.0 34.5 36.B 80.3 47.7 30.3 84.1 
TE77 Anti-scuffing Temperature "C 214 224 194 218 2Z0 208 223 225 223 238 214 218 222 
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[0069] As apparent from the results set forth in 

Tables 1 and 2, the lubricating oil compositions of the 

present invention had excellent results in PSDC 

oxidation stability test and high-temperature extreme 

pressure test. Whereas, the compositions containing 

no phenate metal detergent (Comparative Examples 6 and 

7), those containing no aminic antioxidant 

(Comparative Examples 1 and 3 to 5), those containing 

no oil-soluble molybdenum compound (Comparative 

Examples 1 to 3, and 8 and 9) and those whose base oil 

contains less aromatic component (Comparative Examples 

10 and 11) were poor in both or either of oxidation 

stability and anti-scuffing properties. The 

composition having a 100°C kinematic viscosity of less 

than 12.6 (Comparative Example 13) is poor in 

anti-scuffing properties. 

Industrial Applicability 

[0070] . The lubricating oil composition of the 

present invention is excellent in heat-resistance and 

suitable as a cylinder lubricating oil composition for 

a crosshead type diesel engine and in particular 

exhibits excellent effects as a lubricating oil 

composition for a latest electronically-controlled two 

stroke cycle diesel engine driven under any or all of 

such conditions that an ultra long stroke is so that 
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an average piston speed is 8 m/s or greater, preferably 

8.5 m/s or greater, a combustion pressure is so that 

brake mean effective pressure (BMEP)is 1.8 MPa or 

greater, preferably 1.9 MPa or greater, and a cylinder 

wall temperature is so that the highest temperature 

thereof is 230°C or higher, preferably 250°C or higher, 

particularly preferably 270°C or higher. The 

lubricating oil composition of the present invention 

can be used as diesel engine oils for various ships and 

for cogenerations other than as cylinder oils for 

crosshead-type diesel engines. 
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CLAIMS 

[Claim 1] 

A cylinder lubricating oil composition for a crosshead-type 

diesel engine, comprising: a base oil having an aromatic content of 

8.5 percent by mass or more; and on the basis of the total mass of 

the composition (A) an alkaline earth metal phenate in an amount of 

0.005 mole/kg or more on the basis of phenate soap content; (B) at 

least one type of aminic antioxidant selected from 

alkyldiphenylamine and N-phenyl-a-naphthylamine in an amount of 0.1 

to 5 percent by mass; and (C) at least one type of oil-soluble 

molybdenum compound selected from molybdenum dithiocarbamate and/or 

molybdenum dithiophosphate in an amount of 30 to 500 ppm by mass on 

the basis of molybdenum, and having a base number of 20 to 100 

mgKOH/g and a 100°C kinematic viscosity of 12.6mm2/s or higher. 

[Claim 2] 

The cylinder lubricating oil composition for a crosshead-type 

diesel engine according to claim 1 further comprising (D) an ashless 

dispersant in an amount of 1 to 8 percent by mass on the basis of 

the total mass of the composition. 
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