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Pitting. Resistance of Case Carburize
matte appearance variously called gray staining, frosting, or, in German,

graufleckigkeit when applied to gears. The related term for the phenomenon in
bearings is peeling or general superficial spalling. Micropitting is generally, but
not necessarily exclusively, a problem associated with heavily loaded case

carburized gearing.

[0002] The progression of micropitting may eventually result in (macro)pitting,
or it may progress to a point and stop. Although it may appear innocuous, such
loss of metal from the gear surface causes loss of gear accuracy, increased

vibration and noise, and other related problems.

[0003] Methods for measuring micropitting of gears have been developed at
the FZG Institute in Munich more than a decade ago. See "Influence of the
Lubricant on Pitting and Micro Pitting. Resistance of Case Carburized Gears -
Test Procedures" Winter, H; Oster, P, AGMA Technical Paper 87 FTM 9,
October 1987. The FZG approach was subsequently developed into a procedure
sponsored by the FVA association in Germany and formally published in 1993.
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the FVA association in Germany and formally published
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loss and the deviation of profile form. Tooth profile measurement is carried out

through use of a profilometer. The sensing tip is moved from tooth tip to root
and the topography is fed into a computer program. The before and after test
measurements are compared and the difference reported as "profile deviation".

The damage load stage is reached when the profile deviation exceeds 7.5 pm.

[0005] Mobilgear Synthetic HydroCarbon-Xtra Micro Protection or (“SHC
XMP”) sold by ExxonMobil Corporation in Fairfax Virginia, was
commercialized in 1998 as a micropitting resistant industrial gear oil. The
primary market for this lube is the wind turbine industry. Mobilgear SHC XMP
was very successful in use with one exception. That exception is the superior
level of performance demanded by builders today in the, Graufleckigkeit Test
“GFT” FLS greater than 10 Class High. GFT Class High is a rating requiring a
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SUMMARY

[0007] A novel lubricant formulation is disclosed. In one embodiment the
novel lubricant formulation comprises at least two base stocks with a viscosity
difference between the first and the second base stocks greater than 96 cSt,
Kv100°C, and the lubricating oil provides a FVA 54 Micropitting Test is Fail
Load greater than 8.

[0008] In asecond embodiment, the novel lubricant formulation comprises at
least two base stocks. The first base stock comprising synthetic oil with a
viscosity greater than 100 ¢ST, Kv100°C. The second base stock comprising
synthetic oil with a viscosity less than 10 ¢ST, Kv100°C.

[0009] A method for blending a novel formulation is also disclosed. The

method comprises obtaining a first synthetic base stock lubricant. The first base



Load greater than 8. [0008] In a second enbodi nent,

the novel lubricant formulation conprises at |east two
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oil with a viscosity greater than 100 cST, KvlI OQ0C

The second base stock conprisping synthetic oil with a

viscosity less than 10 cST, KvlIOO0C. [0009] A nethod

for blending a novel fornulation is also disclosed.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Fig. 1 is a graph showing the gear tooth profile deviation based on the

viscosity delta in the blended base stocks;

[0012] Fig. 2 is a graph showing the gear tooth profile deviation based on the

final viscosity in the in the lubricating oil from the blended base stocks.

[0013] Fig. 3 is a graph showing the gear tooth profile deviation based on the

final Viscosity Index in the lubricating oil from the blended base stocks.

DETAILED DESCRIPTION

[0014] We have discovered a novel combination of base stocks that provides
an unexpected increase in micropitting protection. The enhanced micropitting
benefit was demonstrated in a modified FVA 54 type micropitting test and in the
actual FVA 54 type micropitting test. The micropitting performance level has
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first base stock blend comprises lubricant oil with a viscosity of over 100 cSt,
Kv100°C. More preferably the first base stock viscosity is below 300 cSt,
Kv100°C to avoid instability issues due to rapid mechanical shearing. Even
more preferable is a first base stock blend with a viscosity greater than 110 cSt,
Kv100°C and less than 200 ¢St, Kv100°C and most preferably is a viscosity
between 120 and 200 ¢St, Kv100°C.

[0017] The second base stock blend comprises lubricant oil with a viscosity of
less than 10 ¢St, Kv100°C and preferably less than 6 ¢St, Kv100°C. Preferably
the viscosity of the second lubricant should preferably be at least 2 ¢cSt,
Kv100°C. Even more preferable is a viscosity of between 3 and 5 c¢St,

Kv100°C. Table 1 is micropitting test data for both conventional gear oil



Kvl OC0C. More preferably the first base stock

viscosity is below 300 cSt, KvlOO0C to avoid

WO pwbabi2bi ty i ssues due to rapid nmechani cal sheeF/U82P06/022109
Even nore preferable is a first base stock blend with

a viscosity greater than 110_gSt, KvI OX0C and | ess

than 200 cSt, KvlOO0C and nost preferably is a

vi scosity between 120 and 200 cSt, KvIiOO0C. [0017] The

b k bl end ' brj t...oil wth
RERAE RS S5 I RER mOEHIR, B bt g
: h | OO0C. Pref bly th [ ity of
F{l%%%ggtgﬁgﬁﬁfé:apgg‘ét shoul drSrZ; Zr a)kl)l y geviatsclozlas%/ 2

cSt,

Kvl OO0C. Even nore preferable is a viscosity of
between 3 and 5 cSt, KvhQf; Table 1 is micropitting

t~dataf i } ventonmaoeat —oruatio ;
sb\%@ﬁu clg{ﬁgggr &V dal gf%ﬂ%@? %ﬁ Bata is Delta'BS visc.,
| pfatiedii n t ngsiFi gur esppliex 2 a“?e% gHighhs - | Kb 1
DO018] Fijg. 1 is|a graph |show ng | ar
| ™M6

e teeth ge
rofill e deo7dl i on4l.2,8e 10 IAbsed on4iche delta
scosity in thelfirst a second e st ocks

bl ended bas

<p<T——QD~

laWaWaVal

.

i3A0t&i s

43.8ph t

doc | "mmr

Eﬂl&\i de d

avad. m cor
v A T

fifSer ence in

opnittinag nr
op+++-H !

121

tection
C O CT A~ I }

nr-o\,
HI AV '

$h80FLS

LILIL B v

ter

ﬂgn LlOI Earr i 4

as

r eaki ng Bﬁls glr@a
I &Serrt | I J. L Al
gcgsi t)ggil;?‘/er e%zgéfof 941
| rst; andi3pRcond HR§e ST O
ver theiprior art. Howey
i sc@sity3defd erepxo1of 1% cSt,
irst and secondl base staocks there is a signifficant
I mprovenent in mcropitting protection. The crossover
[(@eA8)t Bid. rloimat fraphkkBowiddtheagéthrzeld pidtile deRfationIine 10 based
greater than 10 region 11 occurs at approximtely 103
op $he dedta OviScosTtyein; thp fusicanshsecond blendedibiesé sipcks. As shown
.AOJ['ot ect iho beqi at a difference of ,96 cSt
il this graph the

wide diffSrence n viscositics provides improved micropitting
protection breaking through the FLS greater than 10 barrier as represented by

cQJgh

URT O VW U1
JP(;})C bet we
E1{ 5 NO i npr(oyEMent
ata point 2 wth a
KgloOO0C bet wesmn t he

tap
t, K
Ct(ﬁlther
er, at d

A
e@ot he

b
r
Vv
f
0
Vv

—

line 19. At data point 3 with a viscosity difference of 94 ¢St, Kv100°C between
the first and second base stocks there is no improvement over the prior art.
However, at data point 2 with a viscosity difference of 124 ¢St, Kv100°C
between the first and second base stocks there is a significant improvement in
micropitting protection. The crossover point 9 from the FLS = 10 region 11 into
the FLS greater than 10 region 11 occurs at approximately 103 ¢St, Kv100°C.
The improvement in micropitting protection begins at a difference of 96 ¢St,
Kv100°C between the first and second base stocks and continues until
approximately 300 c¢St, Kv100°C. A more preferred range is between 100 cSt,
Kv100°C and 250 cSt, Kv100°C. The most preferred range in viscosity
differences appears to be between approximately 125 and 150 ¢St, Kv100°C.
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[0021] Fig 3. is a graph showing the gear tooth profile 30 deviation based on
the final Viscosity Index or (“VI”) of lubricating oil from the blended base
stocks wherein similar elements in Figs. 1 and 2 have been assigned the same
reference numerals. The VI Practice, as described in ASTM standard D2270, is
a widely used and accepted measure of the variation in kinematic viscosity due
to changes in the temperature of a petroleum product between 40°C and 100°C.
A higher Viscosity Index indicates a smaller decrease in viscosity as temperature
increases. The VI is also used as a single number showing the dependence of

kinematic viscosity due to temperature change.

[0022] As shown in Fig. 3, the higher VI provides improved micropitting
protection breaking through the FLS greater than 10 barrier as represented by
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about 90% saturates. Group IV includes polyalphaolefins (PAO). Group V base
stocks include base stocks not included in Groups I-IV. Table 2 summarizes

properties of each of these five groups.

Table 2: Base Stock Properties

Saturates Sulfur Viscosity Index
Group I <90% and/or > 0.03% and = 80 and < 120
Group II > 90% and <0.03% and >80 and <120
Group IIl | > 90% and <0.03% and >120
Group IV | Polyalphaolefins (PAO)
Group V All other base oil stocks not included in Groups I, II, III, or IV




properties of each of these five groups. Table 2: Base
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1,080 aSt,iwere found to be very effective as viscosity index improvers for

conventional PAOs and other synthetic and mineral oil derived basestocks.

[0026] Various modifications and variations of these HVI-PAO materials are
also described in the following U.S. Patents to which reference is made:
4,990,709; 5,254,274; 5,132,478; 4,912,272; 5,264,642; 5,243,114; 5, 208,403
5,057,235; 5,104,579; 4,943,383; 4,906,799. These oligomers can be briefly
summarized as being produced by the oligomerization of 1-olefins in the
presence of a metal oligomerization catalyst which is a supported metal in a
reduced valence state. The preferred catalyst comprises a reduced valence state
chromium on a silica support, prepared by the reduction of chromium using
carbon monoxide as the reducing agent. The oligomerization is carried out at a
temperature selected according to the viscosity desired for the resulting

oligomer, as described in U.S. Pat. Nos. 4,827,064 and 4,827,073. Higher
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centistokes ("c¢St") to 15,000 cSt. Furthermore, the fluids with viscosity at
100°C of 3 ¢St to 5000 cSt have VI calculated by ASTM method D2270 greater
than 130. Usually they range from 130 to 350. The fluids all have low pour

points, below -15°C.

[0028] The HVI-PAOs can further be characterized as hydrocarbon
compositions comprising the polymers or oligomers made from 1-alkenes, either
by itself or in a mixture form, taken from the group consisting of C6-C20 1-
alkenes. Examples of the feeds can be 1-hexene, 1-octene, 1-decene, 1-
dodecene, 1-tetradecene, etc. or mixture of C6 to C14 1-alkenes or mixture of
C6 to C20 1-alkenes, C6 and C12 1-alkenes, C6 and C14 1-alkenes, C6 and C16
1-alkenes, C6 and C18 1-alkenes, C8 and C10 1-alkenes, C8 and C12 1-alkenes,

C8, C10 and C12 1-alkenes, and other appropriate combinations.
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the polynerization process and the anmpunt of other
ofpolefimicecampdsitibnpdepiands patseveral theotser therddgr€of
polymerization, the amount of hydrogen present during the polymerization
process and the amount of other promoters which participate in the termination
steps of the polymerization process, or other agents present in the process.
Usually, the amount of double bonds or the amount of olefinic components is
decreased by the higher degree of polymerization, the higher amount of
hydrogen gas present in the polymerization process, or the higher amount of

promoters participating in the termination steps.

[0031] It was known that, usually, the oxidative stability and light or UV
stability of fluids improves when the amount of unsaturation double bonds or
olefinic contents is reduced. Therefore it is necessary to further hydrotreat the
polymer if they have high degree of unsaturation. Usually, the fluids with
bromine number of less than 5, as measured by ASTM D1159, is suitable for
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aspolyalphaclefiouitse (P b8 signitdt base oils or mixtures of similar base oils.
For purposes of this application synthetic bases stocks shall include Group II,

Group II1, group IV and Group V base stocks.

[0033] A more specific example embodiment, is the combination of High
Viscosity Index PAO, or as an example, SPECTRA SYN ULTRAT™ (150 cSt,
Kv100°C) and a low viscosity Poly Alpha Olefin (“PAO™) including PAOs with
a viscosity of less than 6 c¢St, Kv100°C and more preferably with a viscosity
between 2 and 4 (2 ¢St or 4 ¢St, Kv100°C) and even more preferably with a
small amount of esters or alkylated aromatics. The esters including esters or
alkylated aromatics can be used as an additional base stock or as a co-base stock
with either the first and second base stocks for additive solubility. High
viscosity index PAO or SPECTRA SYN ULTRA 150 is a high viscosity

synthetic lubricant oil and is a commercially available lubricant sold by



as pol yal phaol efin oils, GIL or simlar base oils or

m xtures of simlar base oils. For purposes of this
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cHBBHRIRL hRNOH BRANGH S HE FdetStocks such as hydrogen, carbon dioxide,
carbon mbnoxide, water, methane, ethane, ethylene, acetylene, propane,
propylene, propyne, butane, butylenes, and butynes. GTL base stocks and base
oils are GTL materials of lubricating viscosity that are generally derived from
hydrocarbons, for example waxy synthesized hydrocarbons, that are themselves
derived from simpler gaseous carbon-containing compounds, hydrogen-
containing compounds and/or elements as feedstocks. GTL base stock(s)
include oils boiling in the lube oil boiling range separated/fractionated from
GTL materials such as by, for example, distillation or thermal diffusion, and
subsequently subjected to well-known catalytic or solvent dewaxing processes to
produce lube oils of reduced/low pour point; wax isomeratés, comprising, for
example, hydroisomerized or isodewaxed synthesized hydrocarbons; hydro-
isomerized or isodewaxed Fischer-Tropsch (“F-T”") material (i.e., hydrocarbons,
waxy hydrocarbons, waxes and possible analogous oxygenates); preferably

hydroisomerized or isodewaxed F-T hydrocarbons or hydroisomerized or



processes from gaseous carbon-contai ni ng conpounds,
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stocks/base oil fractions and/or wax isomerate base stocks/base oil fractions, as
well as mixtures of one or two or more low viscosity GTL base stock(s)/base oil
fraction(s) and/or wax isomerate base stock(s)/base oil fraction(s) with one, two
or more high viscosity GTL base stock(s)/base oil fraction(s) and/or wax
isomerate base stock(s)/base oil fraction(s) to produce a bi-modal blend wherein
the blend exhibits a viscosity within the aforesaid recited range. Reference
herein to Kinematic Viscosity refers to a measurement made by ASTM method
D44s.

[0037] GTL base stocks and base oils derived from GTL materials, especially
hydroisomerized/isodewaxed F-T material derived base stock(s), and other
hydroisomerized/isodewaxed wax-derived base stock(s), such as wax
hydroisomerates/isodewaxates, which can be used as base stock components of

this invention are further characterized typically as having pour points of about



base stock derived by the isodewaxi ng of F-T wax,

whi ch has a kinematic viscosity of about 4 nMmR/s at
wae@emaml a viscosity index of about 130 or QgPEHUS2006/022109
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of GIL base stock/base oil or wax isonerate base
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dewaxi ng step may be practic eve t
orpgraatepaindteveRahereepreirably 140 or greater. For example, GTL base

stock(s) that derive from GTL materials preferably F-T materials especially F-T
wax generally have a viscosity index of 130 or greater. References herein to
viscosity index refer to ASTM method D2270.

[0039] In addition, the GTL base stock(s) are typically highly paraffinic of
greater than 90 percent saturates) and may contain mixtures of
monocycloparaffins and multicycloparaffins in combination with non-cyclic
isoparaffins. The ratio of the naphthenic (i.e., cycloparaffin) content in such
combinations varies with the catalyst and temperature used. Further, GTL base
stocks and base oils typically have very low sulfur and nitrogen content,
generally containing less than about 10 ppm, and more typically less than about

5 ppm of each of these elements. The sulfur and nitrogen content of GTL base
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[0042] We have discovered that this unique base stock combination can impart
even further enhanced micropitting protection when combined with specific
additive systems. The additives include various commercially available gear oil
packages. These additive packages include a high performance series of
components that include antiwear, antioxidant, defoamant, demulsifier,
detergent, dispersant, metal passivation, and rust inhibition additive chemistries

to deliver desired performance.

[0043] The additives may be chosen to modify various properties of the
lubricating oils. For wind turbines, the additives should provide the following
properties, antiwear protection, rust protection, micropitting protection, friction

reduction, and improved filterability. Persons skilled in the art will recognize
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least 10 percent of the final product and no more than 60 percent of the final
lubricant. The second base stock is a PAO with a viscosity between 2 and 10
cSt, Kv100°C and representing at least five percent of the final product and no
more than 30 percent of the final product. An optional additional base stock
includes a base stock with a viscosity of at least 6 ¢St but no more than 100 cSt,
Kv100°C representing a range of between 0 and less than 65 percent of the final
lubricant product. An ester additive package may range from 5 percent up to 25

percent of the final lubricant product.

[0046] The preferred ashless antioxidants are hindered phenols and
arylamines. Typical examples are
butylated/octylated/styrenated/nonylated/dodecylated diphenylamines, 4,4'-
methylene bis-(2,6-di-tert-butylphenol), 2,6-di-tert-butyl-p-cresol, octylated
phenyl-alpha-naphthylamine, alkyl ester of 3,5-di-tert-butyl-4-hydroxy-phenyl
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backbone of most dispersants, including polyisobutylene, is in the range from
1000 to 6000, preferably from 1500 to 3000 and most preferably around 2200.

[0048] Suitable detergents include but are not limited to calcium phenates,
calcium sulfonates, calcium salicylates, magnesium phenates, magnesium
sulfonates, magnesium salicylates, metal carbonates, related components
including borated detergents, and any combination thereof. The detergents can
be neutral, mildly overbased, or highly overbased. The amount of detergents
usually contributes a total base number (TBN) in a range from 1 to 9 for the
formulated lubricant composition. Metal detergents have been chosen from
alkali or alkaline earth calcium or magnesium phenates, sulfonates, salicylates,

carbonates and similar components.
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No. 6,1184,186 a lubricant composition comprising a molybdenum carboxylate

and sulfurized isobutylene extreme pressure agent can reduce micropitting in

gears.

EXAMPLES

[0052] We have discovered several novel formulations that provide enhanced
micropitting protection. These formulations are shown below in Table 3 as
Examples 1 through 6. A commercially available gear oil package is shown for
reference as example 7. All lubricant formulations in Table 1 are blended to
International Standard Organization (“ISO”) viscosity grade 320. Viscosity

grade 320 is the predominant recommendation from most wind turbine builders.
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[0053] Table 4 illustrates the micropitting protection of the seven examples
from Table 3. As shown in Table 3, Examples 1 and 2 include the respective
assemblage of additives from gear oil package 1 in Example 1 or gear oil
package 2 in Example 2. Both Example 1 and 2 have adipate ester dissolved in a
wide "bi-modal" hydrocarbon blend of high viscosity index PAO 150 ¢St and
PAO 2. Table 2 demonstrates these “bi-modal” blends and additives result in
outstanding micropitting results. Examples 3 and 4 demonstrate that the
assemblage of additives from gear oil package 1 in Example 3 or gear oil
package 3 in Example 4. Both examples have adipate ester dissolved in a wide
"bi-modal" hydrocarbon blend of high viscosity index PAO 150 ¢St and PAO 4.
Table 3 shows outstanding micropitting results with these “bi-modal” blends and
additives. Additionally, Examples 5 and 6 from table 1 are three component
lubricant base stocks with high medium and low viscosities base stocks. These

base stocks are mixed the assemblage of additives from gear oil package 1 in



reference as exanple 7. Al lubricant formulations in

Table 1 are blended to International Standard
w@r@anszaz i on ("1SO") viscosity grade 320. Vi SPOFU$2006/022109

grade 320 is the predom nant recommendati on from nost

wi nd turbine builders. Tabl e 31[.0053] Table 4

illustrates the mcropitting protection of the seven

exanples from Table 3. As shown in Table 3, Exarrpl es 1

et I P ol IBGER % e b I Bingle S0 fkdBSed n
vABE KBEMotlal T BERbEn DleRPS AR ATRI Rt iRk BAGRYS0 oSt and

| pate ester ssolve In a
PAy@ Moiasonabbinbtien evitf PACON0Y.i Thizshiee d ifBaddtoeRt
and PAO 2. Table 2 denpnstrates these "bi-nodal"
lhrigrag alsedravidies ioutstanding mlcrqplwmmnﬂtm@ shown in table 3.
opitting results. Exanples 3 and 4 denonstrate
['jt;r(}é{] t he assenbl age of additives fromgear oil package
1 |n Exan'ple 3 or gear oi | a%%:gage 31in Exan'ple 4.

+n oo Al caonl A g

UL 11 C)\alTp’l €S IIaVC aul I.J(J.LC T3 CT T ou; vcu '
_Biamda; " hydrocarbon bl end | ORI ewa@paﬂézmmmmum)

1PAO 150 cSt_and PAO 4. Tabl e |$.Bhows out st andi ng

Infrepeap)i tting results with these9"bi-nmodal" bl ends and

sadditives. Addltlonally Exarrrgps 5 and © Tromtaole T

ree conmponent—tubricant se—stocks—wth—high
28L&kl P 9

A nd | v\ cr-ncl +| es h4 st nr‘|1c Thaca hagp
LA A IR L ul'u T U LT AT T g v

3stocks are nixed the assenhl 'éesof addi tives from gear

40i | package 1 inExanple 5 or |[geéar oil package 2 in

5Exanple 6 with adi pate ester (Z..i4SSO| ved in a wde

6" b - nodal ~ hydr ocar bon bl end qr N gh~viScosity Tndex

.-\nr\ =N Ck A DA Ao o H h DA 100

\f 150 St—and—PAS4—+n—corh at+on—wi-tHh—PAC—3066-
74rgfe ok

I9N4Pbe conponent base std | ubricant al sa

provi des outstanding mcropitting benefits as shown in
table 3. [0054] Table 4 [0055] In addition to the
M55} e loxaiditiarsio theabbut ezainpleshbZhe fellowing base stock

combinations give enhanced Micropitting protection: high viscosity index PAO
150 ¢St and gas to liquid (“GTL”) base stocks or wax derived lubricants, high
viscosity index PAO 150 ¢St + Group III base stocks, high viscosity index PAO
150 ¢St + Group II base stocks, 150 ¢St + PAO 100 (with or without Poly Iso
Buthylene (“PIB”)) + GTL base stocks, high viscosity index PAO 150 ¢St +
PAO 100 (with or without PIB) + Group III base stocks, high viscosity index
PAOQO 150 ¢St +PAO 100 (with or without PIB) + Group II base stocks, high
viscosity index PAO 150 ¢St + Brightstock (with or without PIB) + GTL base
stocks, high viscosity index PAO 150 ¢St + Brightstock (with or without PIB) +
Group III base stocks, high viscosity index PAO 150 ¢St + Brightstock (with or
without PIB) + Group II base stocks. In addition, based on the disclosure herein
other base stocks of widely disparate viscosities that give a "bi-modal" blending
result can also be envisioned with the benefit of the disclosure herein to deliver

enhanced micropitting protection to operating gearboxes.
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KQ?@@‘)@E 9% l§yn’[hetic lubricating oil with a viscosity greater than 100 cSt,
Kv100°C, a PAO with a viscosity greater than 100 cSt, Kv100°C, and any

combination thereof.

4. The lubricating oil of claim 1 wherein the second low viscosity
base stock is chosen from the group consisting of GTL lubricants, wax derived
lubricants, Poly Alpha Olefin, Brightstocks, Brightstocks with PIB, group II base

stocks, group III base stocks, and any combination thereof.

5. The lubricating oil of claim 1 further comprising at least one
additive, the additive chosen from the group consisting of antiwear, antioxidant,
defoamant, demulsifier, detergent, dispersant, metal passivator, friction reducter,

rust inhibitor, and any combination thereof.
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10.  The lubricating oil of claim 9 further comprising an additive

chosen to obtain favorable lubricant properties for gear oil protection.

11.  The lubricating oil of claim 1 wherein the lubricating oil provides a

FVA 54 Micropitting Test Fail Load Stage greater than 10.

12.  The lubricating oil of claim 1 wherein the lubricating oil has a

viscosity greater than 38 cSt (Kv 100°C) and a viscosity index greater than 161.
13. A lubricating oil, comprising
a) at least two base stocks;

b) at least 10 percent and no more than 60 percent of a first base

stock comprising a synthetic oil with a viscosity greater than 100 cSt, Kv100°C;
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protection. 11. The lubricating oil of claim1 wherein
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least 125 ¢St, Kv100°C and less than 300 cSt, Kv100°C.

16.  The lubricating oil of claim 13 wherein the second base stock has a

viscosity greater than 2 c¢St, Kv100°C.

17. The lubricating oil of claim 13 further comprising an alkylated

aromatic and an additive package.

18.  The lubricating oil of claim 13 wherein the high viscosity base
stock is chosen from the group consisting of high viscosity index PAO (150
¢St, Kv100°C), a synthetic lubricating oil with a viscosity greater than 100 cSt,
Kv100°C, a PAO with a viscosity greater than 100 c¢St, Kv100°C, and any

combination thereof.

19.  The lubricating oil of claim 13 wherein the second low viscosity
base stock is chosen from the group consisting of GTL lubricants, wax derived
lubricants, Poly Alpha Olefin, Brightstocks, Brightstocks with PIB, group II base

stocks, group III base stocks, and any combination thereof.
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having a viscosity greatéer than cSt, G

a) obtaining a first synthetic base stock lubricant the first base stock

having a viscosity greater than 100 ¢St, Kv100°C;

b) obtaining a second synthetic base stock lubricant, the second base

stock lubricant has a viscosity less than 10 cSt, Kv100°C;

c) mixing the first and second base stock lubricant to produce the
Jubricating oil wherein the lubricating oil to provides a FVA 54 Micropitting
Test Fail Load Stage greater than 8.

25.  The method of claim 24 further comprising obtaining a third base
stock, the third base stock having a viscosity greater than 6 c¢St, Kv100°C and
less than 100 cSt, Kv100°C and mixing the third base stock lubricant with the

first and second base stock lubricants to create the lubricating oil.
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group II base stocks, group III base stocks, and any combination thereof.

30. The lubricating oil method of claim 24 further comprising an
additive, the additive chosen from the group consisting of antiwear, antioxidant,
defoamant, demulsifier, detergent, dispersant, metal passivator, friction reducter,

rust inhibitor, and any combination thereof.

31.  The lubricating oil method of claim 24 wherein the lubricating oil
has a viscosity greater than 38 ¢St (Kv 100°C) and a viscosity index greater than
161.

32.  The lubricating oil method of claim 24 wherein the lubricating oil

provides a FVA 54 Micropitting Test Fail Load Stage greater than 10.

33. A method of achieving favorable micropitting protection comprising,
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