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60%) Sulfurized fatty oils, sulfurized

Eariest successful treatment—lead Soap
(lead naphthenate an active sulfur
compds)

Late 1930’s —chlorine and

moderately active sulfur present in the
same or different organic ‘molecules
World war [I period— sulfur, Chlorine
and phosphorous in suitable organic
carriers.
Most recent types (1960—) —sulfur and
phosphorous in suitable organic carriers.
aen gy Hon AL A A FU4A

chlorinated paraffin wax(cl : 40~
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hydrocarbons, aliphatic and aromatic poly-

sulfides, phospho sulfurized fatty oils. Organic

phosphites, alkyl phosates, lead maphthe-
nate, zinc and lead dialkyl dithio carba
mate, zinc dialkyl dithio phosphate, anti-
mony or molybdenium phosphorodithio ate &
ok, AMAHLR Slolf ALY Aol ok A
AL F2 ] LM, 19604
N L E EUEN PP
v 2325 A2 Ex149) additive formula-
tione| 853 ¢lvl. = high dosage level
ol 4 2}E2HE EP 7o} 59 formulation, low
dosage level ol 4] = A9 & 7] o] #2] formulation
of 453 9o
BEAAE A 5045 445 AEAE
2 Al g Aol h s 4 o

2 A FEae] aal Lolshnst gk,

2. XASAE 7|0l 7e

g AL 7o f-3tell oA A FTag &
4+ rear axleo|t), 78 $-&x5-2> o
& final drives %2 differentials 7|o] & spiral
bevel type o|gom, o] 7l &2 &2
A7 2342 @2 FREE 583 75t d
tl. 1925w o] Gleason-2 automotives final
drives 2 hypoid gearZ sfu5}50= 19270l
Packard Motocar companydl £|#] hypoid gear
2 ojAl5kgiek. o] #ldt hypoid rear gear< dif-
ferential assembly®] =7 @ F-A AL s, A
Azl 5o vkt 5458 2yl oFesw 104
olul mF=ERME el hypoid axle?] #-&o] 7}
kAl sk obEE dFT FHAGAA R
hypoid gear ¢} 2-&o] A= F7F= e},

Z# Y hypoid rear axle-2 spiral bevel
axle v} 71&3F FE x5} A g oR
spiral bevel axle 2] &A=+ 0|8 &8FA
S al &7 4 ¢l o8 8 hypoid gear?] 7)o
f7F HEE e o8& Ao fr Ffoll lead
soap-active sulfur @ 7}A| & H7}8F Ao 2

P

Al F

l

o

hypoid gear 2| &%ol| of353F gz

shedeh.

2—-1 Lead Soap-Active Sulfur Gear Additive

_5_

lead soap-active sulfur A7l 1869w
E. E. Hendrick’s plumboleumdl] 2|3} 2%
2 susg o], HrHHF lead soap2 lead
oleate =2 lead naphthenate o}=, 33}3+&
2. sulfurized hydrocarbon 2.2 =<¢t4 ¥
WolB o] 93he, ol HEl lead
active sulfur #7HAl7F St H7HAl (extreme
pressure additive) 2 @ # XA =gl lead
soap-active sulfur E.P. 7|e]-i+ high
speed-low torque &7 3}oll A 255 += hypoid
rear axled #8417 Azt S 744 ] %
AL o4 4+ gl Table 12 Lead soap-
active sulfur Ep 7191$-2] formulations e}
Wl Aolrf.

soap-

Table 1-Lead Soap-Active Sulfur EP Gear

Lubricant.
Weight
Percent
Lead Naphthenate*® 7.0
Sulfurized Sperm Oil 3.0
Diphenylamine 0.3
200 Solvent Bright Stock 66.7
500 @ 100 Solvent Oil 23.0
100.0

General Motor7} 19373 Modelell hypoid
gear® HEA|#A ol 7]le]FE hypoid EP 7]
o] & A1-83+9 2 Table 20 YRy =0l
hypoid EP 710} & drain intervals 2| #3}
2 s}kl 2 o] f-24 lead soap-active
sulfur EP 7]o}f $-&Ak2| 7% drain
intervals 8] Wat= gloh Eou w2 A
20| A active sulfurell 71415l corrosive wear
o] WA © 2 drain intervals® HaE sFH$k
t}, & £8-x= high speed-low torque?| &
gz Aok WA EHe A-$E low speed-
high torque 2] &%Z71% 217 #iFo|c},

wheh A 3 2 q 5827 (high speed-low
torque, low speed-high torque) & w5413
4 g 2L fo Hago| fFEHAL
= 2 Azt o5 A
-lead == sulfur-phosphorous®]| Zrob A sHA|

=2 formulation 3 7171 A= ok

7]¢]-+ 2 sulfur-chlorine
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Table 2. Drain Intervals for General Motors ok, FEfol T U+ 3 dhLe F
Hypoid Rear Axles £ Ewzl qbSele] FEgEE, T4 AES
Model A5k FAE ASEEE LATEAAY A
Year Lubricant Type Drain Interval L3bchar oA et
1937 Hypoid PP Lubricant or  Twice vearly, or every Table 4= %7 v}E2A &7 F2 4854
Special Hypoid Lubricant 6,000 miles. Moy, o4 B85S 232 a88 s
1938-39 Hypoid Lubricant Twice yearly or every o : o 0 o
6,000 10 10,000 miles, == FFE viehd olvh F- i - <A
1940-41 Passenger Car Duty Twice yearly or every 9 Aol FARE st Ye Ao Fot
42 Hypoid lubricar.lt, All 6,000 to 10,000 miles GAFEE wbS o &S Aok SE A o)
Purpose or Universal or once a year every . o = . o
Gear Lubricant 15,000 miles. #3}gE-2 T2 sulfurized fats 52 Xanth-
1946 Passenger Car Duty Twice yearly or every ates5 o) HA4A33E-L chlorinated paraffin
Hypoid Lubricant, .{\]1 6,000 to 10, OQOmiles wax7t A5 g on] QstgE-e alkyl acid
Purpose Gear Lubricant or do not drain. ] . < o o 4
1947 Passenger Car Duty Twice: yearly or every phosphates, dialkyl phosphites &% 43}
Hypoid Lubricant, All 6,000 to 10, 000miles 2R YeprAdo] 43}t
Purpose Gear Lubricant  or do not drain Wl B AL so]g ofejel 7o E4
S AL o %7 lead soap-active sulfur
Table 3. Early EP Gear Oil Additives EP 7lo]g¥ct A5o] o435l
A B c b e Adequate antiscore, antiscuff and
Year 1925 9% 1943 1948 antigall protection
Chemistry Lead Sulfur Sulfur Lead . . bili
Sulfur  Chlorine Chlorine Chlorine * Oxidation and thermal stability
Phosphorus  Sulfur ¢ Rust and corrosion protection
Sulfur, wt% 3.5 10 8 4.9
Phosphorus, wt% - - 0.5 - - 6ol B E
Chlorine, wt% - 34 2 4.6 2-3 2HEAE dleftrel 23
Lead, wt% 20 - - 7.6 1920rd s &= SAE (Society of Automotive
Dosage, wi % 10 10 510 28.5 Engineers) & transmission3} rear axle »]¢]

#+& Axd= 80, 90, 110, 160 ¥ 25028
2 — 2 Multipurpose EP Gear Lubricants Fahgl e 2% 1103 1604l 1400 2 of ] 3}

Table 3-& %7)2] t}24 L& EP 7o458 et el 19402 v F A§3 3] (API
FA RS lead soapoll T3 Feko]® heavy American Petroleum Institute) & 25387
metal soap-2 8FH A o] k5 3he antiscore Al Af FHxA wel LR ol o
£ FAA171 7] 8l synergistic agent E4] # &3 e,
43kel. 223 g4+ chlorinated paraffin —regular —type gear lubricent
wax == chlorinated Kerosened| 3-5|¢] —worm — type gear lubricant

Table 4. Lead, Chlorine, Sulfur and Phosphorus-Containing Chemicals Used in Multipurpose
EP Gear Lubricants.

Lead Chlorine Sulfur Phosphorus
Lead Oleate Chlorinated Kerosene Sulfurized Sperm Oil  Dialkyl Phosphites
Lead Naphthenate Chlorinated Paraffin Waxes Sulfurized Lard Oil Alkyl Acid Phosphates
Lead Riconoleate Xanthates Dithiophosphates

Lead 12-Hydroxystearate Sulfo-Chlorinated Sperm Oil  Dibenzyl Polysulfides
Sulfurized Pinene
Sulfurized Oleic Acid



T 17 S

—mild —type Ep gear lubricant

—multipurpose — type gear lubricant

o] 23t ¥ H= Table 5ol =443 Awsa 9l
o

Zefy APIREFoll whe} 7o f7h AbE = e

8 Aol 1 BT B2 A high
speed —low torque, low speed-high torque)
S wpEAR 4 gou T o] §TFAAE upE

’(]7] 7] -r]i'ﬂ’ AHET :—7—0‘-24 7}.;{]

2 ~ 4 sulfur-phosphorous Ep Gear Addi-
tives

w827 0] 7]-—'2: § Ao =l wWadA, 4t
shak g Aol £ Aol %7 aFsEges 1
7 3} 1960+ FH_-_ sulfur-phosphorous#| 2| A 2
<+ Ep 710 fr7F A= gdet. o8’ Ep 710
ol A7tse] = SANNT FdEL
sulfurized olefino|=, <l2}3H&E-2 alkyl acid
phosphates, alkyl phosphites ™ dithio phos-
phoric acidfEal5ols] o] 2ol FukxjAl, £
Ik A Y BAlupx A s 2gE o] ek
Ep~)o]$2 formulation-& Table 64l VFEFW S
c},

ro

Table 5. Early API Gear Lubricant
Designations
Regular-Type Gear Lubricant-This term des-
ignates gear lubricants generally suitable for
use in automotive transmissions and in most
spiral-bevel and worm-gear differentials.
Worm-Type Gear Lubricant-This term designa-
tes gear lubricants generally suitable for use in
truck type worm gear rear axles under very
severe conditions of service.
Mild-Type EP Gear Lubricant-This term des-
ignates gear lubricants having load-carrying
properties suitable for many automotive transmis-
sions and spiral-bevel differentials under severe
condiftons of speed and load.
Muitipurpose-Type Gear Lubricant-This term
designates gear lubricants having load-carrying
properties suitable for hypoid gear and other

differentials and many transmissions.

ol A gk,

Table 6. Representative First—GeneratiQn
(Monofunctional) Automotive S-P

Gear Oil Additives.

Weight Percent

Sulfur 32 30 27 23 22
Phosphorus 1.8 1.8 18 1.4 1.4
Nitrogen 0.9 0.7 0.8 0.8 0.9
Dosage

GL-5 6.5 65 6.2 7.0 70
GL-4 3.25 3.25 3.1 3.5 3.5

s-p monofunction]l Ep 7] #+ A5o0] 43}
o2 oUFa AEFHRoH o gE Yy A
S ek

ook Aol Brehell wheh £RA2H o
ik &S Aedlwtel 71€94] formulation o &
Lol ST4EE HEAA 4+ Uk olfE
7|1ER e} Aol 3 71072 formulation
of Waskw AZE Ao théak 2 2F
AsE FTFA Ak gheh

—multiplicity of application

—Improved rust and corrosion inhibition

—Improved frictional characteristics

—Improved thermal oxidation stability

—Imqroved oxidation corrosion characteristics

wheld Hab g Al F=AAY ] 874
& %7913 multifunctional s-p Ep~le]-f

7k AREE ek

2 — 5 Multifunctional sulfur-phosphorous
Ep Gear Additives.

multifunctional s-p Ep 7|+ 1973w ¢l
2359 o™ s-p Eprlel#2 formulation o]
choh AHEAL, A S HE TS AL
=90}, multifunctional ZF3A 7HAlel 4] 35}
22 sulfurized olefins, sulfurized olefins
3} sulfurized sperm oil® EE5o| A=
on Q13}3HE-S  monofunctional A 7FAl ol A
45 3hEat Fdskdsh

Table 7 &
formulationd JERH AL

multifunctional Ep 7]o] %9

£ multifunctional
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Table 7. Representative Second-Generation
(Multifunctional) S-P Gear Oil
Additives

Weight Percent

Sulfur 28.8 31 26.5 26.5 30
Phosphorus 1.8 2 1.4 1.6 1.4
Nitrogen 0.7 0.8 0.8 09 0.5
Dosage

Industrial 31 2.0 3.5 35 20
Automotive

GL-5 6.2 525 7.5 7.5 525
GL-4 31 26 35 35 37

Table 8. Performance Comparison of First to
Second Generation of Automotive
S-P Gear Additives.
‘Sulfur-Phosphorus Additive
First

Second

Generation Generation

S-P
CRC1-37 Pass Pass
CRC1-42 Pass Pass

Limited Slip (Big Wheel /Little Wheel) 500 2000
Miles to Chatter

Copper Strip Corrosion 3a 1b
(ASTM D 130)

3Hours @ 250°F/121TC

Rustinhibition

CRC1-33 Pass Pass
ASTM D 665 Fail Pass
Oxidation Corrosion

International Harvester BT-10 Fail Pass
Thermal Oxidation Stability

FTM2504 (GRC1 - 60) Pass Pass
Beaker Oven Test

Shudge Medium Clean

Steel Strip, Deposits Meduim Clean

Timken Load Arm (ASTM D

2782) OK Load,1b 45 60

Mack GO-F Approval Yes Yes
Mack GO-G Approval ) No Yes
Multiplicity of Application No Yes

Ep7leif+= % 7] monofunctional 7]oi-f1.c}

formulationo] 4 ©] EAlsle] EA AL3QEA
A ul demulsibility 52 28| &l A& A o
$- S8l o]9] Az Table 8 ol +33H4
2.0 Table 8 & multifunctional Ep 7] -9}
monofunctional Ep7lel-f2 A& wiagt A
o|t}, =el4 monofunction- multifunctional

S-p Ep7]e{ 2l formulation 71%-& 34 4
ISR :LL].BL?,] kA A -8-5]e] 2k gro S5tz

JEEREN

3. MHBIIORE

A9} & 7]oJ = helical, herringbone, spur,
worm % bevel gear59| w&ol] HL==, o]
o F4L AFAL Aol fuel e e
FE Aok, dubA o A&l fe
scoring, galling, spallingS ¥=x|3}l7]  $lshe
load-carrying ability 7} 33l oF 3} zh&7]o]
Alzd, ol Fol7hgAl AHg-E=
mill system (mill pinions, bearing, worm gear
roll table gears) %ol AF-&slv} 4] &7 F
T A gl ad o] 2A-FAR bE thd 8T
5ol Sk Gt ol F2 AFAE R
o} of o] kel 7} A BLE A Yk

o, N[ﬂ

rolling

3 - 1. Lead soap/Lead salts-Active sufur
lead soaps (lead naphthenate, lead oleate)
Z2 lead salts (lead carbamate) $} active
sulfur (sulfurized sperm oil, fats) & 33
dE Al § Eprlojfre 2dlEak A&7l
AW o] F3ol] AH-E-5]o] gtel 1950 E
Abed o] ko] wel, 53 steel mill 4k} 2] %
22 nedd dAd4Y WA A%
£RZAS} GATe FHEAE A Aok
Sl AL 8 7o] 2l Aol o sieh
19603 # u.s. steel specification 222 (Table9
b A B A AR A4
o o138 BTFALE BEATA HA sopAlS]
ot A 7HA 7 AE o] 196027 lead Al 7] ¢

1 H

fAl s-pAl Ep7lof7t AHEEg e o]
Ak A Y Al F9] Bl AG4bo] o
5 skt
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Table,

Copper strip Corrosion (ASTM D 130) @ 212° F/100TC

Timken Load Arm Test(ASTM D 2782)
OK Load, 1b,

Four-Ball EP Test(ASTM D 2783) Weld Point, Kg

Load Wear Index

Four-Ball Wear (20Kg, 1Hr, 130° F, 1800RPM)

Scar Diameter, mm

Oxidation (312 Hours @203°F/95TC, 10 liters Air/Hr)

Viscosity Increase @210°F/99C, %

Oxidation (312 Hours @250°F/1217C, 10 liters Air/Hr) -

Visosity Increase @210°F/99C, %
FZG

Stages Pass
Dynamic Demulsibility (180° F/82.2C)

Bottom Laver Water, %
Demulsibility (ASTM D2711)

Water in Oil, %

Free Water, ML

Emulsion, M L

Tablel0. Reqresentative First Generation
(Monofunctional) Industrial S-P
Gear Qil Additives

Weight Percent

A B C D E F

Sulfur 185 20,5 25 15 33 19
Phosphorus 0.6 11 L6 17 14 1.9
Nitrogen 0,2 0.7 0.6 0.65 1.0 11
Dosage 40 35 25 20 o

To meetu-s steel 224 requirements,

3 — 2. Monofunctional sulfur-phosphorous.
monofunctional s-p#A| Ep~7]o-f+ 1960w %

o] F By AsHA Ak LIl Ee] FHAR AL

Helow §ZF 70 wel S A

formulation®| ©}Zrc}, Table 102 A& Ep 7]

2| s-pAlmonofunctional 3 7}#] 2] formulation

S Jebd Ao g %79 lead soaptiAl

sulfurized sperm oilo] AF&=glon <1313}

9. Comparison of U. S. Steel 222 and 224 Specifications

U. S. Steel
222 224
laMax. 1b Max
60Min, 60Min,
250Min, 250Min,
40Min, 45Min,
- 0. 35Max,
7Max. -
6Max.
9Min, 11Min,
Top Layer Water, % 7. 5Max, -
75Min -
- 2Max.
- 80Min,
- 1 Max,

£2 alkyl acid phésphates, dialkyl phosphites,
dithio phosphoric acid FEAl 5ol AH&=9lr}
332 nEfo AEE A2 sulfurized vege-
tadle o0il %< sulfurized animal fats® & 3|
sl e FokAsAlF 3LgEL high speed-
low torque, 313}3E-2 low speed-high torque
o] $Bx A NA & AR gk

1971l A4 2% u.s. steel specification 224
7+ A /‘]5]95\9—“4 o] = 222 specification® c} 7+
3 282 A, & ASAAY 44, =
OH]—%J LHU]—_E_/(é’
S5k

%719 lead soap-active sulfur Ep 7lo]2}
s-pAl Epslel ¢ 45Aduae Tadle 110l
Ve glon] Table 1164 B& kel o] s-p
A Eprlelfe] Aol $-7& & + At

28]} lead soap-active sulfur Ep7lef+
2ok o] w8l s) wlEoll obAE 4F A
55 glonk s-pA ¢l Ep7lof7k Buslata
ApgE 3 el #@Al AdErldFe EFE

-9 -
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Table. 11. Comparison of Pgrformanee of S-P Industrial EP Gear Oils Performance of

Leaded Oils

S-P Type Lead Type

Copper Strip Corrosion (ASTMD 130) ®100C (212°F) la la
Timken Load Arm Test (ASTM D2782)

OK Load, 1b 65 65
Four-Ball EP Test(ASTM D2783)

Weld Point, Kg 250 315

Load Wear Index 51. 60 51.60
Four-Ball Wear (20Kg, 1Hr. 130°F /54TC. 1, 800 RPM)

Scar Diameter, mm 0.28 0. 60
Oxidation (312 Hours ®1217C /250°F, 10 liters Air/Hr)

Viscosity Increse @210°/99C, % 3.50 8.60

Sludge Light Heavy
FZG

Stages Pass Pass 12 Pass9

Faill0

Demulsibility (ASTM D2711)

Water in Oil, % 0.50 2.00

F -e Water, MLl 84.450 78. 20

Emulsion, M L 0 1. 90

Tablel2. ISO Viscosity Classification

ISO (International standards organization) ol

\I/?s(c)osity Kinematic Viscosity cst @ 40C o8 Axo wel 2Fso glow o]& Table 12
Grade Maximum Minimum Midpoint o] Vel g, 28]l AGMA (American Gear
2 2.42 1.98 2.2 Manufactures Association)dl &8l A = 3-F-

3 3.52 2.88 3.2 3 glon AbdEreRe 8 T4%F S ASTM
5 5.06 4.14 4.6 ubdlol] 338 thokil Eprlol-el 414 Table 13
7 7.48 6.12 6.8 o] +E39ct. Table 1394 A5AIdF It
10 11.0 9.0 10.0 AAPLE FZGAE Y TimkenAld o2 #3}g
15 16.5 13.5 15.0 on dabHAHY Abslb A4 FEIe fF

22 24.2 19.8 22.0 sholl A4 Al @sFgich el FEHEAAE R

32 35.2 28.8 32.0 ASTM D-665A%} D-665BA1 @l 3},
. 46 50. 6 41.4 46.0

68 74.8 61.2 68.0 3 — 3. Multifunctional sulfur-phosphorous

100 110.0 90.0 100.0 Additives

150 165.0 135.0 150.0 1970w} % sulfur-phosphorous ] ¢| multifunc-
220 242.0 198.0 220.0 tional Ep7lo]f7F 7=l o= o]#& second
320 352.0 288.0 320.0 generation s-p7| 710 &= high dosage level of 4
460 506. 0 414.0 460.0 2} E-2}-& 7] 6] -8 2| formulationell, low dosage level
680 748.0 612.0 680. 0 o] A A3 & 7)ol %] formulationell -85 o} gk},
1000 1100.0 900. 0 1000. 0 multifunctional Ep7lo}fr& ol 5 A4-E
1500  1650.0 1350. 0 1500.0 Ao AR FHAsA HE= et
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Table. 13. Industrial EP Gear Oil Specifications
Cinc. Milacron
U.S. Steel AGMA AGMA ASLE  p59, p63, p74,

SPECIFICATION Method 224 250.04 251.02 68-1,2,3,4 p76, p77, p78
Timken OK Load, 1b (Min, ) D2782 60 60 60 45 45
FourBall EP
Weld Point, Kg (Min. ) D2783 250 - - - -
Load Wear Index (Min, ) 45 - - - -
FZG Stages(Min, ) 11 11 9 - -
Four-Ball Wear Scar
MM (Max. ) D2266 0.35 - - - =
Oxidation Stability @95C
312Hours D2893
viscosity Increase, % (Max, ) 10 10 10
Precipitation No. (Max) D91 0.10
Oxidation Stability @121T
312Hours 5200
Viscosity Increase % (Max. ) 6
Precipitatation No, (Max, ) 0.10
Thermal stability Procedure B - - - -

with Cu and Fe Catalyst @
101C, 72Hours

Viscosity Increase% (Max. ) 5
Shidge None
Cu Rod (Max) - - 2
Fe Rod - - - — No discoloration ¢
- - - - deposit
vCopper Corrosion D130
1007C, 3Hours (Max, ) 1 1
1217C, 3Hours (Max. ) 1 2
steel Corrosion
Distilld water @24 Hours D665A Pass Pass Pass
Syn. Sea water @24 Haurs D665B Pass
Demulsibility D2711
Free Water Total 80
ML (Min, )
Emulsion, ML (Max. )
Water in Oil% (Max, ) 2
4. 7/0j7e| A7 o} grt. ol AAgateh AbdStRelA &

A 5095t AFEAD Y EoloAR WA B ALY FG} obgel oA P EAA
o

AL Ao ¢F 5000 AL =H-§ FEA AR A AT BkE AP 9
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fr

A o]},
wpel A 2141 7)ol whe Al 2] o TE-EFell sl
Zbek3] =2 A} def,
® . energy-efficient gear oils
Complex gear systemol] 4] ¢35 3 §2 %4

= AFES) S A AR, G AL

Y A2 FAAA L ALE energy-efficient

71o1-54 formulation$
o] 7] Ao 2 A}mET)

®. new chemistry

71&8) §2A formulationoll 4 Wejr} A
PR A FEALYE B EAD £ U=
A E§ A formulationse] ¥ 935}, FHz
T AAA R F4£3Eo] AMuEgon oA

Z7] BxtAel et

® . synthetic oils
HAA A2 = FAFE olefin olig-

omers, o|ZBlz A ZIFEE o] 59 4}
2292 improved durability of gears, longer
ul

drain intervals, cleaner operation % energy
savingso] ¥ArE e}t 28y FAHFE /14
o] 7kel o]f+2 YR ExExolul Ao

AHEEo] Stovt FA4FF ] D4 4t

A A3l energy-saving

-12-

0].&-
AR

o2 BEE AL 4 g% RO A
®, new automotive service categories
G5 ALY AFAEoI ol 23

LTSS T F de FEAS ALH

ojok gke},

—fuel economy

o
Ze-

—shear stability

—long drain intervals or f{ill for life

—improved thermal stability

—compatibility with non-ferrous metals

—high temperature antiwear caj)abilities

®. new industrial specifications

AR S FHAE A FHEA] AAEAHA
wtel ol & WFAA 5 U= F8A L Mol
27Ee MEF FEAIY 274 o2
3} Zbet,

—improved oxidation performance

rx 0
6 =T

—improved antiforming characteristics

—exceptional extreme pressure properties

—universal use (gearing, hydraulic, slideway,
clutches, metal working %)

—New perfomance for the new materials

(for examples, ceramics, etc)



