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DESCRIPTION
Titleof Invention: GREASE COMPOSITION
Technical Field
[0001] The present invention relates to a greasgosition.
Background Art
[0002] A grease is a semi-solid lubricant prepabsddispersing a
fibrous thickener in a base oil, and readily adbexe portions to be
lubricated and barely leaks therefrom compareditwidant oils. For
this reason, the grease can simplify the struatfi@ lubricant system;
the grease is used mainly in lubrication of meote@rcomponents such
as antifriction bearings, sliding bearings, bateses, linear guides, and
gears, and is widely used in industrial machinesraachanical systems
for transportation.
[0003] While a reduction in energy consumption bagn demanded
recently, a reduction in energy loss of a varidtynechanical systems
has been also an urgent problem to be solved. adascof engine oils
for vehicles, it is believed that it is effective teduce the viscosity of
the lubricating base oil as much as possible tourendow fuel
consumption, and to optimize the formulation witheaiety of additives
such as a friction reducing agent to reduce enéwgy due to the
viscous resistance of the lubricant oil and redhedrictional resistance
of a sliding portion (Patent Literature 1).
[0004] On the other hand, in the viscous resistarfi@grease which is
a non-Newtonian fluid, not only the viscosity oéthase oil but also an
apparent viscosity including the structural visgosttributed to the

fibrous thickener dispersed in the base oil shd@dconsidered. The
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apparent viscosity can be simply expressed in teoinso-called
consistency; it is known that as the consistencyigh (soft), the
viscous resistance is low (Non Patent Literature 1)

Citation List

Patent Literature

[0005] Patent Literature 1. Japanese UnexaminednPd&ublication
No. 2012-102281

Non Patent Literature

[0006] Non Patent Literature 1: Junkatuguriisu nsoko Oyou (Basics
and Applications of Lubricating Greases), pp. 48%pedited by Grease
Working Group, Japanese Society of TribologistskeYamlo Co., Ltd.,
2007

Summary of Invention

Technical Problem

[0007] However, it is not always easy for the gesds ensure an
appropriate consistency suitable for applicationmgchanical systems
while the viscous resistance is reduced. Namélfthe grease is
excessively soft, the grease scatters due to arifogal force
accompanied by a rotary motion, or leaks from meitiad components.
In contrast, if the grease is excessively hardjirgli resistance is
generated to obstruct a desired motion.  Namely, cases of
conventional greases, an optimal formulation halerried out only
by adjusting a balance between the base oil cotmposind the amount
of the thickener, and any other way has not beendo

[0008] The problem to be solved by the presentntiga is to provide

a grease composition which has a low sliding rasct and can
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significantly reduce the power consumption of medte components,
particularly the power consumption during rotatafrbearings.

Solution to Problem

[0009] The present inventors, who have conducteédnsive research
to solve the problem above, have found that a mextdi predetermined
amounts of specific base oils having different prtips as base oils for
a grease can significantly reduce power consumghioimg rotation of
bearings compared to greases in which the basareilgsed singly.
[0010] To reduce the energy needed to rotate artgetr reduce energy
consumption, it is important to reduce the rolliresistance and the
sliding resistance between a rotational elemeat lndaring (ball, roller)
and bearing rings (inner ring and outer ring) ascimas possible;
usually, it is believed that a reduction in thecesity of a base oil for a
lubricant oil agent (lubricant oil or grease) amumpounding, as an
additive, of an oiliness improver having an effe€treducing friction
are effective. However, in the case of the grea$mse oil needs to be
exposed to a high temperature condition during ycbdn of a
thickener; therefore, a reduction in viscosity hasn limited because of
evaporation of the base oil and safety reasons.rthéunore, the
additives for reducing friction have a problem hatt the effects are
reduced with the time of service. In contrast, fnesent inventors
have paid attention to the oil film forming abiliof the sliding portion
of the bearing and a change in viscosity causethéyemperature of
the lubricating base oil, and have found that tonfa sufficient oil film
between the rotational element of the bearing &aedbiearing ring to

reduce the energy loss caused by direct contattese components,
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containing a component having a molecule havingam@el steric
structure, specifically a component (¥%@etermined by n-d-M ring
analysis) containing an aromatic compound in theelml components,
and containing a paraffin component having a higgtosity index
(%G determined by n-d-M ring analysis) in a good bedato prevent a
reduction in viscosity accompanied by an increasémperature are
effective.
[0011] The present invention has been made basedh®nabove
knowledge, and provides a grease composition aicaptad [1] to [9].
[0012] [1] A grease composition comprising: a lebting base oil;
and a thickener, wherein the lubricating baseanhgrises
a first lubricating base oil having a %Gf 2 to 8 and a %of 50 to 75,
the %G, and the %E being values determined by n-d-M ring analysis
according to ASTM D3238, and a second lubricatiageboil having
a %G, of 1 or less, a %Cof 70 or more, and a urea adduct value of 4%
by mass or less, the %Gnd the %g being values determined by
n-d-M ring analysis according to ASTM D3238, andevdin a content
of the first lubricating base oil is 5 to 90% byseand a content of the
second lubricating base oil is 10 to 95% by masset on a total
amount of the lubricating base oil.

[2] The grease composition according to [1], wirerine
grease composition has a consistency of 220 to 300.

[3] The grease composition according to [1] or, f2fther
comprising an organomolybdenum compound.

[4] The grease composition according to [3], wirerine

organomolybdenum compound comprises at least oleetasg from
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molybdenum dithiocarbamates and molybdenum ditlnephates.

[5] The grease composition according to any onglpto
[4], wherein the first lubricating base oil has iagmmatic viscosity at
40°C of 10 to 700 mits and a viscosity index of 90 to 120.

[6] The grease composition according to any onglpto
[5], wherein the second lubricating base oil h&samatic viscosity at
40°C of 10 to 5000 mAfs and a viscosity index of 110 to 150.

[7] The grease composition according to any onglpto
[6], wherein the second lubricating base oil cosgsi at least one
selected from mineral oils and synthetic hydrocasho

[8] The grease composition according to any onglpto
[7], wherein the thickener comprises at least oglecsed from metal
soap compounds and urea compounds.

[9] A grease composition comprising: a lubricatlmase oil;
a thickener; and an organomolybdenum compound, enhethe
lubricating base oil comprises a first lubricatingse oil having a %C
of 2 to 8 and a %&of 50 to 75, the %L and the %g being values
determined by n-d-M ring analysis according to ASTI238, and a
second lubricating base oil having a %6 1 or less and a %®f 70
or more, the % and the %E being values determined by n-d-M ring
analysis according to ASTM D3238, wherein a contehthe first
lubricating base oil is 5 to 90% by mass and aaunof the second
lubricating base oil is 10 to 95% by mass, based twtal amount of the
lubricating base oil, and wherein the grease coitippshas a
consistency of 220 to 300.

Advantageous Effects of I nvention
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[0013] The grease composition according to the gmesnvention
attains a significant effect that the amount ottie power consumed
during rotation of bearings is small.

Description of Embodiments

[0014] Hereinafter, suitable embodiments accordingthe present
invention will be described in detail.

[0015] The grease composition according to an emntea of the
present invention comprises a lubricating basamd a thickener. The
lubricating base oil comprises a first lubricativgse oil having a %C
of 2 to 8 and a %&of 50 to 75, which are values determined by n-d-M
ring analysis according to ASTM D3238, and a sedabdcating base
oil having a %G of 1 or less and a %®f 70 or more, which are values
determined by n-d-M ring analysis according to ASTI238, and a
urea adduct value of 4% by mass or less. In thenmiratio of the
first lubricating base oil to the second lubricgtlmase oil, the content of
the first lubricating base oil is 5 to 90% by massl the content of the
second lubricating base oil is 10 to 95% by massedaon the total
amount of the lubricating base oil.

[0016] In the present embodiment, the present itorenhave paid
attention to the oil film forming ability of theidlng portion of the
bearing and a change in viscosity caused by thedeature of the
lubricating base oil, and has found a knowledgetthérm a sufficient
oil film between the rotational element of the legrand the bearing
ring to reduce the energy loss caused by directacorof these
components, a "wedge effect" accompanied by rotatiothe bearing

ring and the rotational element of the bearingtigzad, and containing
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a base oil forming molecule having a large steracsure, specifically a
component (%¢ determined by n-d-M ring analysis) containing an
aromatic in the base oil components is effectivasenl on this
knowledge, the first lubricating base oil is used.

[0017] In the values determined by n-d-M ring asayaccording to
ASTM D3238, the first lubricating base oil has a £6f 2 to 8,
preferably 2 to 6, more preferably 4 to 6. If %€, is less than 2, the
effect of reducing energy loss is insufficient, ahdhe %G, is more
than 8, the content of the paraffin component &ditg relatively
reduced, resulting in a large reduction in visgoait high temperatures
and thus an insufficient oil film forming ability.

[0018] The first lubricating base oil has a #& 50 to 75, preferably
60 to 70. If the %gis less than 50, a reduction in viscosity at high
temperatures is large and the oil film forming iépils inferior, and if
the %G is more than 75, the content of the componentanoing an
aromatic is readily relatively reduced, and the@ff reducing energy
loss is insulfficient.

[0019] The viscosity index of the first lubricatifigse oil is preferably
90 to 120, more preferably 95 to 115, still moreferably 100 to 110.
If the viscosity index is 90 or more, a reductionviscosity caused by
an increase in temperature can be prevented, furti@oving the oil
film forming ability.

[0020] The kinematic viscosity at 240 of the first lubricating base oil
IS not limited in particular; to safely prepare r@age having excellent
lubrication properties, the kinematic viscosity 40°C of the first

lubricating base oil is preferably 10 to 700 ffsnmore preferably 20 to
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500 mni/s, still more preferably 25 to 70 ris

[0021] The viscosity index and the kinematic visgoat 40C in the
present invention, respectively, indicate the w#goindex and the
kinematic viscosity at & measured according to JIS K2283.

[0022] Examples of the first lubricating base mctlude lubricant oil
fractions prepared by refining through various nefy processes
distilled oils obtained by distilling crude oil uednormal pressure or
further distilling crude oil under reduced pressuaned having a %Cof

2 to 8 and a %&of 50 to 75, which are values determined by n-d-M
ring analysis according to ASTM D3238. The refqimprocess
includes hydrorefining, solvent extraction, andveat dewaxing, which
can be combined in an appropriate order to prottesglistilled oil to
obtain the first lubricating base oil according tbhe present
embodiment. Mixtures of two or more refined oilavimg different
properties obtained by processing different cruide @ distilled oils
through a combination of different processes ifed#nt orders are also
useful. As long as the properties of the resulfirgy lubricating base
oil are adjusted such that the above-mentionedigdiyproperties are
satisfied, any first lubricating base oil obtaingg any method can be
preferably used.

[0023] In the present embodiment, the second labng base olil is
used based on the present inventors' knowledgectmining linear
hydrocarbon components and paraffin components ngaviow
coefficients of traction in a base oil is effectiue the closest site
between the rotational element of the bearing dmed dearing ring

providing elastohydrodynamic lubrication.
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[0024] In contrast, if an amount of the paraffimgmwnents is large in
the lubricating base oil but the paraffin composedd not have an
appropriate degree of branching, an increase oosit/ is enhanced in
the low temperature range, so that the torquecieased at the start of
the bearing at low temperatures to cause pragircdllems; the present
inventors have considered these problems, haveucted further
research, and have found that a urea adduct valedfactive as an
index of the paraffin content causing an increas®iique at the start of
the bearing at low temperatures. Moreover, thegmeinventors have
found that if a second lubricating base oil satgfythe specific
conditions of the urea adduct value, the £oéhd the % is mixed
with the first lubricating base oil, the torque dfie bearing at
temperatures ranging from normal temperature th teghperature can
be reduced while a rapid increase in starting ®m@ulow temperatures
IS prevented.

[0025] In the value determined by n-d-M ring anayaccording to
ASTM D3238, the %¢ of the second lubricating base oil is 1 or less,
preferably 0.8 or less. If the %Gs more than 1, suitable paraffin
components having low coefficients of traction aanbe sufficiently
fed to the closest site between the rotational efeérof the bearing and
the bearing ring providing elastohydrodynamic loation.

[0026] The %G of the second lubricating base oil is 70 or more,
preferably 75 or more, more preferably 80 or moré.the %G is less
than 70, the effect of reducing the coefficientraiction in the closest
site between the rotational element of the beaaumd) the bearing ring

providing elastohydrodynamic lubrication is insciint.
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[0027] The urea adduct value of the second lubngabase oil is 4%
by mass or less, preferably 3.5% by mass or leesg mpreferably 3%
by mass or less to prevent an increase in viscasitythe low

temperature range and prevent an increase in tattlee start of the
bearing at low temperatures. Although the ureaueiddalue of the
second lubricating base oil may be 0% by masgjrb& adduct value of
the second lubricating base oil is preferably 0.490mass or more,
more preferably 0.5% by mass or more because &édting base olil

having a higher viscosity index can be obtainedlevhn increase in
torque at the start of the bearing at low tempeesatus sufficiently

prevented, the dewaxing conditions are relaxed, @wdnomic

efficiency is high.

[0028] The urea adduct value in the present ineenis measured by
the following method. 100 g of a sample oil (ldating base oil)
weighed is placed in a round-bottomed flask; 20§f grea, 360 ml of
toluene, and 40 ml of methanol are added, and treds at room

temperature for 6 hours. Thereby, white granulaystals are

generated in the reaction solution as a urea adpwaduct. The
reaction solution is filtered with a 1-micron filtdo extract the
generated white granular crystals; the obtainedtaly are washed with
50 ml of toluene 6 times. The recovered white talgsare placed in a

flask; 300 ml of pure water and 300 ml of tolueme added, and are

stirred at 80C for 1 hour. The aqueous phase is separated and

removed through a separation funnel, and the telydrase is washed
with 300 ml of pure water 3 times. A desiccantd{sm sulfate) is

added to the toluene phase to dry the toluene pliase, toluene is

10
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evaporated. The proportion (mass percentage) efutlea adduct
product thus obtained to the sample oil is defiagd urea adduct value.
[0029] In the measurement of the urea adduct vabeeponents
among isoparaffins, causing an increase in torquthea start of the
bearing at low temperatures, and normal parafffingmaining in the
lubricating base oil, can be surely and accurateljected as urea
adduct products; for this reason, the urea addudduygt is
advantageous as an index of the proportion of nlopasaffins and the
specific isoparaffins contained. The present itmenhave verified by
analysis using GC and NMR that the main componehtthe urea
adduct product are urea adduct products of nornaahffns and
iIsoparaffins having 6 or more carbon atoms from tdreninal of the
main chain to the branched site.

[0030] The viscosity index of the second lubricgtimase oil is 110 to
150, preferably 115 to 140, more preferably 125149). If the
viscosity index is 110 or more, a reduction in gEty at high
temperatures can be prevented, further improviegothfilm forming
ability. If the viscosity index is 150 or lesspgduction cost to obtain
the lubricating base oil is superior.

[0031] The kinematic viscosity at 40 of the second lubricating base
oil is preferably 10 to 5000 nfits, more preferably 20 to 3000 rfis)
still more preferably 25 to 70 nffs. If the kinematic viscosity at
40°C is 10 mms or more, a reduction in flash point can be pneae
and a grease can be safely produced. If the kitnemscosity at 40C

is 5000 mmis or less, an increase in viscous resistance @n b

prevented, and moreover, energy saving propentesuperior.

11



10

15

20

25

[0032] It is preferred that the second lubricatage oil be one or more
selected from mineral oils and synthetic hydrocarlbds having the
above-mentioned properties. A mixed base oil afiaeral oil and a
synthetic hydrocarbon oil can be used as the sdatnidating base oil.
[0033] Examples of the mineral oils for the secamaticating base oill
include lubricant oil fractions prepared by refmithrough various
processes distilled oils obtained by distilling dguoil under normal
pressure or further distilling the resulting oildem reduced pressure,
and having a %L of 1 or less and a %Mf 75 or more, which are
values determined by n-d-M ring analysis accordm@STM D3238,
and a urea adduct value of 4% by mass or less. r&flmeng process
includes hydrocracking, hydrorefining, solvent extron, solvent
dewaxing, and hydrogenation dewaxing, which camdrabined in an
appropriate order to process the distilled oil totamn the second
lubricating base oil component according to thes@né invention.
Mixtures of two or more refined oils having diffete properties
obtained by processing different crude oils oriltest oils through a
combination of different processes in differentevedare also useful.
As long as the properties of the resulting secabddating base oil are
adjusted such that the above-mentioned physicakpties are satisfied,
any second lubricating base oil obtained by anyhogtcan be
preferably used.

[0034] Examples of the synthetic hydrocarbon ois the second
lubricating base oil include polyolefins, such aslym-olefins,
polybutene, and copolymers of two or more olefadkylbenzene, and

alkylnaphthalene having a %®f 1 or less and a %®f 75 or more,

12
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which are values determined by n-d-M ring analystsording to

ASTM D3238, and a urea adduct value of 4% by magsss. Among

these, polya-olefins are preferred in view of availability, ¢ogiscosity

properties, oxidation stability, and suitability rf@ystem members.
Among polya-olefins, polymerized products such as 1-dodecenk a
1-decene are more preferred in view of cost.

[0035] In the present embodiment, the second labrig base oil may
consist of only one of the mineral oil and the &gtic hydrocarbon oll,
or may be a mixture of these oils. Namely, exammgiea preferred
combination of the first lubricating base oil ai tsecond lubricating
base oll include a first lubricating base oil (maideoil) and a second
lubricating base oil (mineral olil), a first lubrigag base oil (mineral oil)
and a second lubricating base oil (synthetic hyaltoan oil), or a first

lubricating base oil (mineral oil) and a secondrilcdting base oil

(mixed base oil of a mineral oil and a syntheticldogarbon). These
first lubricating base oils (mineral oils), secolubricating base oils
(mineral oils), and second lubricating base oilg\{setic hydrocarbon
oils) may be used singly or in combinations of twwanore.

[0036] The content of the first lubricating baski®ib to 90% by mass,
preferably 10 to 80% by mass, more preferably 3®G& by mass
based on the total amount of the lubricating bake ®he content of

the second lubricating base oil is 10 to 95% bysnpeeferably 20 to
90% by mass, more preferably 40 to 70% by massdbasehe total

amount of the lubricating base oil. If the conseof the first and

second lubricating base oils are out of these mmgelesired effect of

reducing power consumption may not be attained.

13
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[0037] The content of the lubricating base oil refprably 70 to 98%
by mass, particularly preferably 80 to 97% by miaased on the total
amount of the grease composition.

[0038] It is preferred that the thickener have onenore selected from
metal soap compounds (also referred to as "mega dockeners") and
urea compounds (also referred to as "urea thickEner

[0039] Examples of the metal soap thickeners irelsidhple soaps and
complex soaps. The simple soap is a metal soapammeby
saponifying a fatty acid or an oil or fat with dikadi metal hydroxide or
an alkaline earth metal hydroxide. The complexpsisaprepared by
forming a combination of a fatty acid used for m@e soap and an
organic acid having a different molecular structur®® a composite
form. The fatty acid may be a fatty acid derivativaving a hydroxy
group. The fatty acid may be an aliphatic carbioxgicid such as
stearic acid or may be an aromatic carboxylic acich as terephthalic
acid. As the fatty acid, aliphatic mono- or diaatlic acids, such as
aliphatic carboxylic acids having 6 to 20 carbowons are used;
particularly aliphatic monocarboxylic acids havidg to 20 carbon
atoms and aliphatic dicarboxylic acids having @4ocarbon atoms are
preferably used. As the fatty acid, aliphatic mmrboxylic acids
containing one hydroxyl group are preferred. Asahganic acid used
in combination with the fatty acid in the complesap, acetic acid,
dibasic acid such as azelaic acid or sebacic aad,benzoic acid are
suitable.

[0040] As the metal for the metal soap thickentkalametals such as

lithium and sodium, alkaline earth metals such afciem, and

14
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amphoteric metals such as aluminum are used. Antoege, alkal
metals, particularly lithium is preferably used.

[0041] These metal soap thickeners may be usedlysing in
combinations of two or more. The content of theaingoap thickener
is preferably 2 to 30% by mass, more preferably 30% by mass, still
more preferably 10 to 20% by mass based on thé dataunt of the
grease composition, for example.

[0042] As the urea thickener, for example, diuremnpgounds obtained
by a reaction of diisocyanate and monoamine, ahgipga compounds
obtained by a reaction of diisocyanate and monoaramdiamine can
be used.

[0043] Examples of the diisocyanate include alighdiisocyanates and
aromatic diisocyanates. Examples of the aliphaticocyanates
include diisocyanates having a saturated and/oatursed linear,
branched, or alicyclic hydrocarbon group. For epknphenylene
diisocyanate, tolylene diisocyanate, diphenyl dysmate,
diphenylmethane diisocyanate, octadecane diisotyanaecane
diisocyanate, and hexane diisocyanate are preferfégamples of the
monoamine include aliphatic monoamines and aronrabaoamines.
Examples of the aliphatic monoamines include monoesnhaving a
saturated and/or unsaturated linear, branchedljayclec hydrocarbon
group. For example, octylamine, dodecylamine, tegglamine,
stearylamine, oleylamine, aniline, p-toluidine, ayg¢lohexylamine are
preferred. Examples of the diamine include alighdiamines and
aromatic diamines. Examples of the aliphatic dresi include

diamines having a saturated and/or unsaturatedrliriranched, or

15
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alicyclic hydrocarbon group. For example, ethythamine,
propanediamine, butanediamine, hexanediamine, edi@amine,
phenylenediamine, tolylenediamine, xylenediamine, nd a
diaminodiphenylmethane are preferred.

[0044] These urea thickeners may be used singily oombinations of
two or more. The content of the urea thickengrégerably 2 to 30%
by mass, more preferably 3 to 20% by mass, stilenppeferably 10 to
20% by mass based on the total amount of the goeasposition.
[0045] It is preferred that the grease compositioantain an
organomolybdenum compound. Thereby, the life eftibaring can be
increased. Examples of the organomolybdenum contbocan
include molybdenum dithiocarbamate, molybdenum igthosphate,
amine complexes of molybdenum, succinimide comexaf
molybdenum, molybdenum salts of organic acid, ant/bdenum salts
of alcohol. Among these, molybdenum dithiocarb@madnd
molybdenum dithiophosphate are preferred to inerébs life of the
bearing.

[0046] As molybdenum dithiocarbamate, for examm@ecompound
represented by the following formula (1) can beduse

[Chemical Formula 1]

X! X3
R! S X2 S R3
N\ V4 ’\!‘l/ NI\ / (1)
N—C\ y. o\ /Mo //:—N\
R2 S x4 S R4

[0047] In the formula (1), B R%, R®, and R may be the same or
different, and each represent a hydrocarbon gragh €s an alkyl

group having 2 to 24 carbon atoms, preferably Z#3aarbon atoms or
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an aryl group (including an alkylaryl group) haviegto 24 carbon
atoms, preferably 8 to 15 carbon atoms; andX%, X3, and X may be

the same or different, and each represent a sathm or an oxygen
atom. The alkyl group here includes a primary lalgyoup, a

secondary alkyl group, and a tertiary alkyl groughese groups may
be linear or branched.

[0048] Preferred examples of the alkyl group inelah ethyl group, a
propyl group, a butyl group, a pentyl group, a hexpup, a heptyl

group, an octyl group, a nonyl group, a decyl gr@arpundecyl! group, a
dodecyl group, a tridecyl group, a tetradecyl grapentadecyl group,
a hexadecyl group, a heptadecyl group, and anecyhdroup. These
may be a primary alkyl group, a secondary alkylugroor a tertiary
alkyl group, and may be linear or branched. Prefeexamples of the
(alkyharyl group include a phenyl group, a tolybgp, an ethylphenyl
group, a propylphenyl group, a butylphenyl grouppentylphenyl

group, a hexylphenyl group, an octylphenyl groupnanylphenyl

group, a decylphenyl group, an undecylphenyl grogmd a

dodecylphenyl group. The alkyl group in the (aJayyl group may be
a primary alkyl group, a secondary alkyl groupteatiary alkyl group,

and may be linear or branched. The (alkyharylugrincludes all of

the substitution isomers different from each otler substitution

position of the alkyl group on the aryl group.

[0049] Examples of more preferred molybdenum daarbamate can
specifically include molybdenum diethyldithiocarbate sulfide,

molybdenum dipropyldithiocarbamate sulfide, molytaie

dibutyldithiocarbamate sulfide, molybdenum dipedityliocarbamate
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sulfide, molybdenum dihexyldithiocarbamate sulfidaolybdenum

dioctyldithiocarbamate sulfide, molybdenum didedylidcarbamate

sulfide, molybdenum didodecyldithiocarbamate selfiemolybdenum

di(butylphenyl)dithiocarbamate sulfide,
di(nonylphenyl)dithiocarbamate sulfide,
diethyldithiocarbamate sulfide,
dipropyldithiocarbamate sulfide,
dibutyldithiocarbamate sulfide,
dipentyldithiocarbamate sulfide,
dihexyldithiocarbamate sulfide,
dioctyldithiocarbamate sulfide,
didecyldithiocarbamate sulfide,
didodecyldithiocarbamate sulfide,
di(butylphenyl)dithiocarbamate sulfide,

molybdenum
oxymolybdan
oxymolybdenum
oxymolybdenum
oxymolybdenum
oxymolybdenum
oxymolybdenum
oxymolybdenum
oxymolybdenum
oxymolybdenum

oxymolybdem

di(nonylphenyl)dithiocarbamate sulfide, and mixtirthereof. The

alkyl group in these molybdenum dithiocarbamatey foa linear or

branched, and in the alkylphenyl group, the attdcpesition of the

alkyl group is arbitrary. As these molybdenum iditlarbamates,

compounds having hydrocarbon groups having diftecambon atoms

and/or structures in one molecule can also be jatatfeused.

[0050] As molybdenum dithiophosphate, those comrallycavailable

as lubricant oil additives can be used; for examplecompound

represented by the following formula (2) can beduse

[0051]

[Chemical Formula 2]
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[0052] In the formula (2), Rand R may be the same or different from
each other, and each represent a hydrocarbon geotipg one or more
carbon atoms; X X°, X', X8, and X may be the same or different from
each other, and each represent an oxygen atonsufus atom; and a,
b, and c each represent an integer of 1 to 6; geolvihat at least one of
X° X° X', X% and X represents a sulfur atom. Examples of the
hydrocarbon groups represented asaRd R include an alkyl group
having 1 to 24 carbon atoms, a cycloalkyl groupii@ to 7 carbon
atoms, an alkylcycloalkyl group having 6 to 11 cartatoms, an aryl
group having 6 to 18 carbon atoms, an alkylaryugrbaving 7 to 24
carbon atoms, and an arylalkyl group having 7 tecdrbon atoms.
[0053] The content of the organomolybdenum compadsanateferably
300 mass ppm or more, more preferably 500 mass gpmore, still
more preferably 600 mass ppm or more, particularigferably 700
mass ppm or more in terms of the amount of the ba@gum element
based on the total amount of the grease compogdiarcrease the life
of the bearing. The content of the organomolybdemompound is
preferably 50000 mass ppm or less, more prefe@&®)0 mass ppm or
less, still more preferably 30000 mass ppm or iasserms of the
amount of the molybdenum element based on the éotalunt of the

grease composition in view of the effect of the eutld
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organomolybdenum compound on the performance ob#aging and

production cost. The content of the organomolybdercompound is
preferably 0.1% by mass or more, more preferalpcOby mass or
more, still more preferably 1% by mass or moreermis of the weight
of the molybdenum compound based on the total atnuiuthe grease
composition. The content of the organomolybdenwmpound is

preferably 15% by mass or less, more preferably b§%nass or less,
still more preferably 5% by mass or less in terrhghe weight of the

molybdenum compound based on the total amount ef gtease
composition in view of the effect of the added oigaolybdenum

compound on the performance of the bearing andugth cost.

[0054] The grease composition can contain additv&sally used in
lubricant oils and greases in addition to the conepmts above when
necessary. Examples of the additives include get¢s, dispersants,
wear preventing agents, viscosity index improveasitioxidants,

extreme-pressure agents, rust inhibitors, corrosmombitors, metal

deactivators, and solid lubricants. The contenthefse additives is
preferably 10% by mass or less, more preferablylg%mnass or less
based on the total amount of the grease composition

[0055] The consistency of the grease compositigoréserably 220 to
300, more preferably 225 to 295, still more prdigra230 to 290,

particularly preferably 230 to 285. If the consmsty is the grease
composition within this range, the amount of elegrower consumed
during rotation of bearings can be significantldueed. Examples of
the method of adjusting the consistency of the sfre@omposition

include a method of adjusting the types and thengigroportion of the
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above-described first lubricating base oil, secaraticating base oil,
and thickener, and a method of mixing the respectiemponents
during production of the grease composition desdrilater (such as the
number of mixing operations, the heating tempeeattire cooling rate,
and the roll condition).

[0056] The consistency in the present inventioncaigs the worked
penetration measured according to JIS K2220. Thecifsc
measurement conditions are as follows. A sampiaised in a pot for
measuring a consistency, and the pot is kept & ;28en, the sample is
mixed with 60 reciprocating motions of a specifiater for 1 minute.
Next, an excess sample is removed with a spatudentmth the surface
of the sample, and a specified cone is droppedth@osample for 5
seconds; the value obtained by multiply the deptim) of the cone
entering the sample by 10 is defined as the woplesetration.

[0057] Another embodiment according to the presawméntion is a
grease composition comprising a lubricating baseaothickener, and
an organomolybdenum compound, wherein the lubrigathase oll
comprises a first lubricating base oil having a26€2 to 8 and a %C
of 50 to 75, which are values determined by n-d4Ng ranalysis
according to ASTM D3238, and a second lubricatiageboil having
a %G, of 1 or less and a %Cof 70 or more, which are values
determined by n-d-M ring analysis according to ASTN238, the
content of the first lubricating base oil is 5 t699 by mass and the
content of the second lubricating base oil is 195% by mass based on
the total amount of the lubricating base oil, amel¢onsistency is 220 to

300. This embodiment attains significant effects,, compatibility
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between a reduction in power consumption duringtian of bearings
and an increase in life of bearings.

[0058] The method of producing the grease compmosiéiccording to
the present embodiment comprises a step of mixifigsalubricating
base oil, a second lubricating base oil, and &&mer to obtain a grease
composition. The first lubricating base oil is eikwith the second
lubricating base oil such that the content of th& fubricating base oil
is 5 to 90% by mass and the content of the seadorithting base oil is
10 to 95% by mass based on the total amount déibrecating base oil.
[0059] In the present embodiment, a thickener priekrily prepared
may be mixed with the first and second lubricativage oils, or raw
materials for the thickener may be compounded thighfirst lubricating
base oil, the second lubricating base oil, or aedhizase oil thereof, and
the raw materials may be reacted in the base abtain a thickener.
For example, if a metal soap thickener is usedmbétal soap thickener
may be compounded with the lubricating base diheaform of a metal
soap; or a carboxylic acid and a metal source (asch metal salt or a
metal salt hydroxide) may be separately compoundeith the
lubricating base oil, and the carboxylic acid magy reacted with the
metal source during production of the grease t@ae a metal soap
thickener. If a urea thickener is used, the ungzkéner in the form of
a urea compound may be compounded with the lubrgcaise oil; or a
diisocyanate and an amine (such as a monoaminglianmane) may be
compounded with the lubricating base oil, and tidyanate may be
reacted with the amine during production of theageeto prepare a urea

thickener.
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[0060] The grease composition obtained by mixing fibst lubricating
base oil, the second lubricating base oil, and tthekener can be
dispersed with a roll or a mill when necessary.

Examples

[0061] Hereinafter, the present invention will besdribed more
specifically based on Examples, but the presergntion will not be
limited to the Examples below.

[0062] [Base oil A]

A lubricating base oil having the following propes and
obtained by solvent refining a distilled oil obtaghby distillation under
reduced pressure of a residue of distillation umaemal pressure was
used as base oil A.

Kinematic viscosity at £C: 37.6 mri/s

Viscosity index: 107

Flash point: 22TC

%GC.. 66

%Ca: 5.2
[0063] [Base oil B]

A bottom fraction obtained from a fuel oil hydracker was
used as a raw material for a lubricating baseamtl hydroprocessing
was performed with a hydroprocessing catalyst. ts$ time, the
reaction temperature and the liquid hourly spadecity were adjusted
such that the cracking rate of normal paraffinhia taw material oils
was 10% by mass or less. Furthermore, the pratepseduct
obtained by hydroprocessing was subjected to hyhatpn dewaxing

in the temperature range of 315 to 325vith a zeolite hydrogenation
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dewaxing catalyst having a noble metal whose comteais adjusted to
0.1 to 5% by mass; thereby, a dewaxed oil was dxdiai  Furthermore,
the dewaxed oil was hydrorefined with a hydroreficatalyst.
Subsequently, a lubricating base oil having thetahg properties and
5 obtained by distillation was used as base oil B.
Kinematic viscosity at £4C: 36.8 mri/s
Viscosity index: 130
Flash point: 24%C
%GCe: 79
10 %Ca: O
Urea adduct value: 2% by mass
[0064] [Base oil C]
A synthetic hydrocarbon having the following praps, i.e.,
poly-a-olefin (Durasyn 166 manufactured by INEOS Group)Ad&s
15 used as base oil C.
Kinematic viscosity at £C: 30.8 mri/s
Viscosity index: 135
Flash point: 25TC
%GCe: 91
20 %Ca: O
Urea adduct value: 0% by mass
[0065] [Base oil D]
A fraction separated through distillation undesfueed pressure
of a solvent refined base oil was solvent extractéti furfural, was
25 then hydroprocessed, and was solvent dewaxed wittkxed solvent of

methyl ethyl ketone and toluene. The wax contembaved during
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solvent dewaxing and obtained as a slack wax wasl @s a raw
material for a lubricating base oil, and hydropssteg was performed.
At this time, the reaction temperature and theidigbourly space
velocity were adjusted, the temperature condition hydrogenation
dewaxing of the processed product obtained by Ipydoessing was
adjusted to a low temperature of about ®0and the dewaxed oil
obtained was hydrorefined. Subsequently, a lubngabase oil
having the following properties and a urea addatiier of 5% by mass,
and obtained by distillation was used as base .0il D

Kinematic viscosity at £C: 32.0 mri/s

Viscosity index: 130

Flash point: 24%C

%GCe: 75

%C,: O

Urea adduct value: 5% by mass
[0066] [Test oils 1-1 to 1-10]

Base oils A, B, C, and D were placed in a stamlsteel
container in amounts to be compounded shown inegalil and 2
(expressed by % by mass). When a urea compoundiseakas the
thickener, raw materials for the urea compound, ar amine and an
isocyanate were added to the lubricating basendihé container, were
heated to 151C, and were stirred with a magnetic stirrer to rehe
amine and the diisocyanate. After drying, the tieacproduct was
cooled to room temperature to obtain a semi-sammosition. When
a metal soap compound was used as the thicketheunii stearate was

added to the lubricating base oil, was heated @@0and then was
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cooled to obtain a semi-solid composition. Furti@e, a phenol
antioxidant di-t-butyl-p-cresol was added to eadhtlme resulting
semi-solid compositions, and was dispersed withipdetroll mill to
obtain grease compositions having the compositshiosvn in Tables 1
and 2.

[0067] [Evaluation test 1]

The amount of electric power consumed during imtabf a
bearing in use of each grease composition was mezhsoy the
following method. As the bearing, a double-rowetagal roller bearing
4T-CRI-0868 manufactured by NTN Corporation wasduseThe
inside of the bearing was sufficiently washed wath organic solvent
before the test, and an experiment oil agent (greasnposition) was
then injected into gaps between a roller, a bearimgyg and a retainer of
the bearing with a syringe. In the experiment,eérings in total (2
bearingsx 2 pairs) filled with the same oil agent were usedhe inner
ring of the bearing was fixed, and the bearing waated through a
pulley with an electric motor (manufactured by YASKA Electric
Corporation, TYPE: FEQ, 2.2 kW) in a certain directto measure the
amount of the power consumption of the electricanatith an electric
power meter (manufactured by HIOKI E.E. CORPORATI@NE3169,
CLAMP ON POWER HITESTER). The number of rotaticoisthe
bearing was 1300 rpm, the temperature was roomdsnpe, and the
integrated power consumption (kW) during continuookation for 2
hours was compared. The number of repetitione@Ekperiment was
3 times. The obtained results are shown in Takleend 2. The

power consumption and the electric power reduataa (%: relative to
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Test oil 1-6) of the bearing in Tables 1 and 2threaverage values of
the three experiments. In the electric power redocrate in the
present Examples, cases where the power consunipimner than the
reference are shown by negative numeric values.

[0068] [Table 1]

Test Test Test | Test | Test

oil oil oil oil oil
1-1 1-2 1-3 1-4 1-5
Lubricating | Base oil A 50 40 50 40 50
_ | base oll _
@ (based on Base oil B 50 30 - 30 -
£ | total amount | gage gj C . 30| 50| 30| 50
> | of lubricating
o] . .
| base oil) Base oil D - - - - -
= Lubricating base oi| 84 84 | 84| 84| 84
2 | Grease Thickener
‘D " 15 15 15 - -
o | composition | (urea)
o T
£ | (based on Thickener i i i 15 15
S | total amount | (metal soap)
of grease Additive
composition | (phenol 1 1 1 1 1
antioxidant)
Consistency of grease composition 285 290 290 29080 P

Power consumption
of bearing [Wh]
Electric power
reduction rate [%)]

725 725 724 728 726
Evaluation test 1

-5.60 | -5.60| -5.7| -52| -5.8
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[0069] [Table 2]

Test Test Test | Test | Test

oil oil oil oil oil
1-6 1-7 1-8 1-9 | 1-10
Lubricating | Base oil A 100 - - 50 50
__ | base oall _
@ (based on Base oil B - 100 - - -
£ | total amount | gage oj ¢ - - 100 - -
2 of lubricating
o base oil) Base oil D - - - 50 50
= Lubricating base oi| 84 84 84 | 84| 84
2 | Grease Thickener
‘D iy 15 15 15 15 -
© | composition | (urea)
o "
£ | (based on Thickener i i i i 15
8 total amount | (metal soap)
of grease Additive
composition | (phenol 1 1 1 1 1
antioxidant)
Consistency of grease composition 290 285 290 28090 P

Power consumption
of bearing [Wh] 768 | 772 | 760 770, 774

Electric power Refer-
reduction rate [%] | ence

Evaluation test 1
+0.52 | -1.04| +0.26 +0.78

[0070] [Test oils 2-1 to 2-12]

Base oils A, B, C, and D, and the thickener wdezqd in a
stainless steel container in amounts to be compli(ekpressed by %
by mass) shown in Tables 3 to 5. When a metal smappound
(simple soap) was used as the thickener, lithilwarate was added to
the lubricating base oil, and was heated to’2Qthe resultant was then
cooled to obtain a semi-solid composition. Whenmatal soap
compound (complex soap) was used as the thick&Rdrydroxystearic
acid, azelaic acid, and lithium hydroxide were atlteethe lubricating
base oil, were heated to 2@) and were reacted to form a complex
soap, which was cooled to obtain a semi-solid camipo. When a

urea compound was used as the thickener, raw m@iatéor the urea
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compound, i.e., an amine and an isocyanate weredadd the

lubricating base oil in the container, were heated5C0C, and were

stirred with a magnetic stirrer to react the amane the diisocyanate.
After drying, the reaction product was cooled tormotemperature to
obtain a semi-solid composition. Furthermore, anath antioxidant

di-t-butyl-p-cresol was added to each of the rasmltsemi-solid

compositions, and was dispersed with a triple moll to obtain grease
compositions having the compositions shown in TaBl¢o 5. In the
resulting grease compositions, the consistencyk@epenetration) was
measured according to JIS K2220.

[0071] [Evaluation test 2-1]

The amount of electric power consumed during iamtabf a
bearing in use of each grease composition was mexhsby the
following method. As the bearing, a double-row | bhkaring
7008A-DF manufactured by NSK Ltd. was used. Thedm of the
bearing was sufficiently washed with an organiwvent before the test,
an experiment oil agent (grease composition) wgctad into gaps
between balls, a bearing ring, and a retainer ef ikaring with a
syringe. In the experiment, 4 bearings in totabaringsx 2 pairs)
filled with the same oil agent were used. The img of the bearing
was fixed, and the bearing was rotated throughllaypwith an electric
motor (manufactured by YASKAWA Electric CorporatjonYPE: FEQ,
2.2 kW) in a certain direction to measure the amafnthe power
consumption of the electric motor with an electpower meter
(manufactured by HIOKI E.E. CORPORATION, CE3169,A01P ON
POWER HITESTER). The number of rotations of tharbrg was
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1300 rpm, the temperature was room temperature tf@ndntegrated
power consumption (kW) during continuous rotation 2 hours was
compared. The number of repetitions of the expamimwvas 3 times.
The obtained results are shown in Tables 3 to 5he Ppower
consumption and the electric power reduction r&erélative to test oil
2-11) of the bearing in Tables 3 to 5 are the ayeralues of the three
experiments.
[0072] [Evaluation test 2-2]

Each of the grease compositions was subjecteoetesdame test
as that in Evaluation test 1. The obtained resutsshown in Tables 3
to 5. The power consumption and the electric poseduction rate
(%: relative to test oil 2-11) of the bearing inbles 3 to 5 are the

average values of the three experiments.
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[0073] [Table 3]

Test oil | Test oil | Test oil | Test oll
2-1 2-2 2-3 2-4
Lubricating Base oil A 60 30 60 60
base oll -
@ (based on total Base oil B 40 30 40 40
(%]
S | amount of Base oil C - 40 - -
= lubricating
9 | base oil) Base oil D - - - -
9;/ Lubricating base oil | 88.0|  88.0] 8.0  83.0
o Thickener
= Grease_ _ (simple soap) 11.0 11.0 - -
g | composition Thickener
g | (based on total | - - 18.0 16.0
S | amount of (complex soap)
O Thickener
grease (urea) - - - -
composition) Additive
(phenol antioxidant) 1.0 1.0 1.0 1.0
Consistency of grease composition 25 250 228 2b5
Power consumption
. of bearing (Wh) 511 500 498 481
Evaluation test 2-1 Electric power
reduction rate (%) 2.7 48 1 8.4
Power consumption
. - 732 - 736
Evaluation test 2-2 Eflebcgetﬁcr:mi\svvr\e/rh)
cp - 4.7 - 4.2
reduction rate (%)
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[0074] [Table 4]

Test oil | Test oil | Test oil | Test oll
2-5 2-6 2-7 2-8
Lubricating Base oil A 60 60 100 60
base oll -
= | (based on tota) Base oil B 40 40 - 40
@ | amount of Base oil C _ _ _ ]
E lubricating
9 | base oil) Base oil D - - - -
9\5 Lubricating base oil 85.0 81.0 87.( 90.0
o Thickener
= Grease_ _ (simple soap) 12.0 9.0
o | composition .
Q Thickener
g | (based on total 14.0 - - -
o f (complex soap)
O | amounto Thickener
grease (urea) - 18.0 - -
composition) —
Additive 1.0 1.0 1.0 1.0
(phenol antioxidant) ' ' ' :
Consistency of grease composition 28p 264 280 310
Power consumption
_ (Wh) of bearing 491 507 540 535
Evaluation test 2-1 Electric power
Power consumption
- - 739 800 784
Evaluation test 2-2 I(E\/I\(/er::)tr?; Ss\?vrrlerr]g
reduction rate (%) ] -3.8 4.2 2.1
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[0075] [Table 5]

80

Test oil | Test oil | Test oil | Test ol
2-9 2-10 2-11 2-12
Lubricating Base oil A 60 60 100 60
base oll -
% | (based on total Base oil B 40 40 - -
@ | amount of Base oil C _ _ ] ]
i lubricating
9 | base oil) Base oil D - - - 40
S Lubricating base oil 86.0 80.0 84.( 84.
_E Grease Thickener i i i i
D g (simple soap)
g | composition Thickener
g | (based on total 13.0 19.0 - -
S f (complex soap)
O | amounto Thickener
grease - - 15.0 15.0
" (urea)
composition) —
Additive 10 1.0 10 10
(phenol antioxidant) ' ' ' '
Consistency of grease composition 30 210 290 2
Power consumption
. (Wh) of bearing 527 547 525 550
Evaluation test 2-1 | g0 e power Refer-
reduction rate (%) *04 4.2 ence *4.8
Power consumption
. (Wh) of bearing 776 825 768 770
Evaluation test 2-2 .
Electric power +1.0 +7.4 Refer- +03
reduction rate (%) ' ' ence '

[0076] [Test oils 3-1 to 3-8]
Base oils A and B, the thickener, and organomayioan

compounds molybdenum dithiocarbamate (molybdenuremeht

content of 29% by mass, sulfur element content88 Dy mass) and

molybdenum dithiophosphate (molybdenum elementerdraf 8% by

mass, phosphor element content of 6% by mass,slément content

of 12% by mass) were placed in a stainless steghireer in amounts to

be compounded shown in Tables 6 and 7 (expresséew by mass.
Also the values in terms of the molybdenum elemam@ shown).

When a metal soap compound (simple soap) was st dhickener,
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lithium stearate was added to the lubricating baiseand heated to
200°C; the resultant mixture was then cooled to obtisemi-solid
composition. When a metal soap compound (compmap)swas used
as the thickener, 12-hydroxystearic acid, azelam,aand lithium
hydroxide were added to the lubricating base @gtéd to 20TC, and
reacted to form a complex soap, and the resultix¢une was cooled to
obtain a semi-solid composition. When a urea camgdovas used as
the thickener, raw materials for the urea compoied, an amine and
an isocyanate were added to the lubricating bdsm @he container,
heated to 150, and stirred with a magnetic stirrer to react dn@ne
and the diisocyanate. After drying, the resultimgture was cooled to
room temperature to obtain a semi-solid compositidaurthermore,
other additives (such as a phenol antioxidant andrapsion inhibitor)
were added to each of the resulting semi-solid asmipns, and were
dispersed with a triple roll mill to obtain greasempositions having the
compositions shown in Tables 6 and 7. For the lregugrease
compositions, the consistency (worked penetratil@s measured
according to JIS K2220.

[0077] [Evaluation test 3-1 (life of bearing)]

The grease compositions were each subjected toigh h
temperature grease bearing life test. Specificaflgcording to
ASTM-D3336, 2 g of a sample grease was filled iatobearing
(6204Z2), the bearing was continuously operated &&mperature of
15C¢°C, the number of rotations of 10000 rpm, and asthiaad of 66 N,
and the time until abnormal operation was causembrapanied by

lubrication failure was recorded as the life (Hrjlee bearing.
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[0078] [Evaluation test 3-2 (power consumption edbng)]

The grease compositions were each subjected tathe test as
in Evaluation test 2-1. The obtained results amw in Tables 6 and
7. The power consumption and the electric powducton rate (%:
relative to test oil 3-7) of the bearing in Tab&and 7 are the average

values of the three experiments.
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[0079] [Table 6]

18

Test oil | Test oil | Test oil | Test oil
3-1 3-2 3-3 3-4
Lubricating
base oll Base oil A 60 60 60 60
(based on total
amount of
lubricating Base oil B 40 40 40 40
base oil)
— Lubricating base oil 87 82 80 78
7
g Thickener 11 i i i
- (simple soap)
‘\2 Thickener ] 16 ] 16
S (complex soap)
s .
S | Grease E‘rgg)e”er _ ] 18 ]
B | composition
| Gasedonog o
8 amount of (in terms of amount of] L L L 0
grease (2900) | (2900) | (2900) | (14500)
composition) mglsysbggnmu)m element
Molybdenum
dithiophosphate
(in terms of amount of] - - - -
molybdenum element
mass ppm)
Other additives 1 1 1 1
Consistency of grease composition 25 25 250 2
Evaluation test 3-1 Life of bearing (hr) 480 50( 051| 550
Powgr consumption of 505 478 482 475
. bearing (Wh)
Evaluation test 3-2 Electric power
reduction rate (%) 38 9.0 8.2 95
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[0080] [Table 7]

Test oil | Test oil | Test oil | Test oil
3-5 3-6 3-7 3-8
Lubricating
base oll Base oil A 60 60 100 60
(based on total
amount of
lubricating Base oil B 40 40 - 40
base oil)
— Lubricating base oil 82 80 82 83
7
g Thickener i i ) )
- (simple soap)
B .
o Thickener 16 i 16 16
S (complex soap)
s .
S | Grease E‘rgg)e”er _ 18 ) ]
@ | composition
o
| Gasedonog o
Q | amount of : 1
©lgease |temseamenel | e
composition) masys opm)
Molybdenum
dithiophosphate
(in terms of amount of] (8%0) (8%0) - -
molybdenum element
mass ppm)
Other additives 1 1 1 1
Consistency of grease composition 255 250 250 2
Evaluation test 3-1 Life of bearing (hr) 480 500 038 120
Power consumption
. of bearing (Wh) 480 485 525 481
Evaluation test 3-2 Electric power
reduction rate (%) -8.6 -7.6 | Reference -8.4

Industrial Applicability

[0081] The grease composition according to the gmesnvention
attains a significant effect that the amount oteie power consumed
during rotation of bearings is small. Accordinghg grease according
to the present invention can be suitably used ibridation of

mechanical components such as antifriction bearigigéing bearings,
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ball screws, linear guides, and gears, and areulusefindustrial

machines and mechanical systems for transportation.
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CLAIMS

1. A grease composition comprising:

a lubricating base oil; and

a thickener,

wherein the lubricating base oil comprises

a first lubricating base oil having a %©f 2 to 8 and
a %G of 50 to 75, the %L and the %E being values determined by
n-d-M ring analysis according to ASTM D3238, and
a second lubricating base oil having a % 1 or less,

a %G of 70 or more, and a urea adduct value of 4% bgsnaa less,
the %G, and the %g being values determined by n-d-M ring analysis
according to ASTM D3238,

and wherein a content of the first lubricatingdas is 5 to 90%
by mass and a content of the second lubricating bihés 10 to 95% by
mass, based on a total amount of the lubricatiisg bd.
2. The grease composition according to claim 1, reihethe
grease composition has a consistency of 220 to 300.
3. The grease composition according to claim 1 prfugther
comprising an organomolybdenum compound.
4, The grease composition according to claim 3, raeihethe
organomolybdenum compound comprises at least oleetasg from
molybdenum dithiocarbamates and molybdenum ditloephates.
5. The grease composition according to any ondaiins 1 to 4,
wherein the first lubricating base oil has a kinemaiscosity at 40C
of 10 to 700 mrfis and a viscosity index of 90 to 120.

6. The grease composition according to any ondaiins 1 to 5,
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wherein the second lubricating base oil has a katenviscosity at
40°C of 10 to 5000 mAfs and a viscosity index of 110 to 150.
7. The grease composition according to any ondanins 1 to 6,
wherein the second lubricating base oil comprisdeast one selected
from mineral oils and synthetic hydrocarbons.
8. The grease composition according to any ondanins 1 to 7,
wherein the thickener comprises at least one seleitom metal soap
compounds and urea compounds.
9. A grease composition comprising:

a lubricating base oill;

a thickener; and

an organomolybdenum compound,

wherein the lubricating base oil comprises

a first lubricating base oil having a %©f 2 to 8 and
a %G of 50 to 75, the %L and the % being values determined by
n-d-M ring analysis according to ASTM D3238, and
a second lubricating base oil having a 2&t 1 or less

and a %G of 70 or more, the %C and the %g being values
determined by n-d-M ring analysis according to ASDSP38,

wherein a content of the first lubricating badei<b to 90% by
mass and a content of the second lubricating bihse D0 to 95% by
mass, based on a total amount of the lubricatiisg bd,

and wherein the grease composition has a consyst#r220 to
300.
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