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- nau 1 2 iddllesiday (Petroleum Oil, Mineral Oil)
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- NAN 2: dndunedannz i (Semi Synthetic Oil)
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- naN 3 @ WNudwAsIzn (Synthetic Oil)
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yHavestiniuviaeaunug1v ( Base Oil)
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nau 4 : dludaasznngy Inaaanlaawua (PAO)
viza (Synthetic Hydrocarbon : SHC
% duarziuainnIzaunmaed ANEIFD FUTNRUUNN 120 \

*

LAO Products and Applications
Forward integration, CB-C14 utilized for INEOS PAD production

LADSs

Mineral Oil

izedl Hydrocarbon
Hexene
Palyethylene Comonomer
Detene

Decene

FAQ for Synthetic Lubricants

[ Lubricant Additives & Drilling Fluids

axnumissnnaeanuwnedenu PAO (Poly alfa olefin) or SHC
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CHART TWO: OIL TEMPERATURE LIMITS

PETROLEUM VERSUS SYNTHETIC
60°C  -40°C  -20°C 100°C 200°C 300°C
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-80°F -40°F 0°F 200°F 400°F 600°F
- ContinuousOperation, - ContinuousOperation,

IntermittentOperation

Petroleum Oil Synthetic Oil
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Base Oil - Elastomer Compatibility

SYNTHETIC BASE OIL

| G | Good

‘ F Fair

Synthetic Hydrocarbon

Includes: Polyalphaolefin (PAO)
Viscosity Index (VI) = 125~250
Polyglycol

Includes: Poly-alkyl-glycol (PAG)
Viscosity Index (VI) = 160~220
Ester

Includes: Diester, Polyolester (POE)
Viscosity Index (VI) = 120~150
Silicone

Includes: Dimethyl, Phenyl, Fluoro, etc
Viscosity Index (VI) = 200~650
Perfluoropolyther (PFPE)
Viscosity Index (VI) = 100~350

Fluoroelastomer
Natural Rubber

Silicone
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mstlsans nsemsinaamn: (Additives)

A17AUDANT LA °mmiﬁﬂﬂ§ﬁ?mﬁm@ﬂ%mu Zinc
dialkydithioposphate

Oxidation Inhibitors *AANITLAANSA .
*Bis-phenols
*aANIIINARNZNDL Aromatic Amines
S Y
*tina1eN7 lHau
219109 uatin *7|a3riugaiia Metallicsoaps
Rust Inhibitors 'Orgfmlc acid
*Amines
anstleeiunisanvsa  *1eeiun12annIaTedin *Zinc dialky-
Antiwear Additive P P S dithiophosphate
LATRNANINANHNITEITUGS Tricresal phosphate



asdganns / maminaanm (Additives)

ANFFULNNAR L NNANNUIN IR A AN *Organic compound of
Extreme-Pressure U - ir}'furh
*SUNTLITUG - "hosphorous
ool agTunTas - Chlorine
T9¢1a9iun19annge «Lead naphthenate
AN3AANTTUTIR *AANITANNANUBIUL *Methacrylate
Pour-point Depressants  *anaaudeinuasiindu polymer

*Wax alkylated phenol

51 l3irinsiulua lENansun R A
oo and polymer
4191559 A N Le  *anenIIN1slasuutlasaann  *Polysobutylene

Viscosity index improver  dularasinduifiogrumgi "V'elthacry'atle
- *Crylatecopolymers
wasuly y POty



asdgaung / maminaanm (Additives)

ANTTERULAZNIZANEANT  *TEANNANNANLTNaan *Metallic sulfonate

~ B *Amines, pheno
Detergents & SUALTRTRNATI IR «Alkyl substituate
Dispersants engzangldlfisansafle salicylate
TAAL *Succinimides

* 1AL ATRILAU T

an91e9niunes *7]a9rUNITN AN BIUD *Silicone polymer
Defoamants fﬁﬁuﬁmwﬁﬂﬂmzuu Organic polymer
ANTUEINTIN LTI ofgarfurinsanaiuningiu

Demulsifier (AANERTINUN)

Etc.



Lubrication by additive types

ADDITIVE TURBINE HYDRAULIC PAPER CIRCULATING
MACHINE
+ + + + + +

Rust
Inhibitor

Oxidation
Inhibitor

Extreme
Pressure

Antiwear +
Detergents
Dispersants

Antifoam 0 0

+ + + + +

V.I.Improver

Demulsifiers 0 0 0 + 0

Table 3. Lubricant composition by Additive Type
Note : Lubricants in table with “0” signify that the additive is not in all formulations, but is
Option for specific applications.
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n). anusaidaan1u (Reduce Friction) dstinasaiiiaspe
a). meann1sanusa (Reduce Wear)
n). Uszudnnasanu (Saves Power)

3). anAnsau (Reduces Heat) uaziflunisdoalifinawansingdium
sasiunnsenldeu (Load-Carrying)

Q). yhuinfilgiauaisuaatiumitnnianusauaanly (Carries Away
Heat) aanTudqunsinisindaaun
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(Carries Away Heat) andudauniinnsinaaumn
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Corrosion and Rust) assaTwanumniuman
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aunila (Viscosity)

panaauuie (Viscosity Index : Vi)

apanuln (Flash Point)

anlnawm (Pour Point)

nsAedunNsinaandiad. (Oxidation Resistance)

nsuensa / nnsuansadiniuta (Water Separation or
Demulsibility)
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ne 2 1ISO, AGMA, SAE Gear, SAE

of lubricants

150 VISCOSITY EQUIVALENT AGMA SAE GEAR SAE CRANKCASE
GRADE LUBRICATION No. VISCOSITY No. VISCOSITY No,

50

40

30 or
25W-30

¥

:

ofs ©
[}

il

3

20 or
15W-20

Saybolt Universal Seconds @ 100°F

e
o

VISCOSITIES AT VARIOUS TEMPERATURES ASSUME 95 Vi OILS

Note: Viscosilins o/ voricus temperatures ore relatec horizontally. SAE Gear and Crankcuse specifications cre of 100°C only. Multigrade oil Viscositias ara nol represeniahive ol olher temperatures.




avHaNnurina (Viscosity Index : VI)
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-60 40 20 O | 40 l 70 100 150 temperature

TEMPERATURE (°C)



aanuiw (Flash Point)
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CLEVELAND OPEN CUP

Oil sample is poured into cup.
Thermometer is placed in the oil
and the oil is heated. The test
flame is passed over the cup at
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aalvam (Pour Point)
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msdautaasraeauszuunesa amnnasgin AGMA

AGMA Viscosity Ranges for Royal Purple’s Gear QOils

Read horizontally in either direction to change from AGMA Grade, to ISO Grade, to SAE Grade, to Centistoke Viscosity @ 40°C.

Table 3: Determining the Correct Lubricant Grade

AGMA AGMA R&O AGMA AGMA ISO SAE Viscnsity Range
R&O0 0il Worm Gear Oil EP 0Oil Synthetic Oil Grad Grad ¢St at 40°C (104°F)

Grade Grade Grade | Grade g e (Note: AGMA 13 = cSt at 100°C)

0 0S — - 28.8 t0 35.2

1 1S 46 75W 41.4 t0 50.6

2 2 EP 28 68 80W 61.2 to 74.8

3 3 EP 38 100 | 85W, 75W90 90 to 110

4 4 EP 48 150 90 135 to 165

5 5 EP 58 220 90 198 to 242

6 6 EP 6S 320 140, 85W90 288 to 352

7 7 Compounded L EP 78 460 140 414 to 506

8 8 Compounded 8 EP 8S 680 140 612 to 748

g 8A Compounded 8A EP s 1000 250 900 to 1100

9 9 EP 98 1500 — 1350 to 1650

10 10 EP 10S e L 2880 to 3520

11 11 EP 118 — — 4140 to 5060

12 12 EP 128 — e 6120 to 7480

13 13 EP 13 S - e 190 to 220 (@100°C)

ngu R&O (Rust and Oxidation), ngu Worm Gear,
nqu EP (extreme pressure), ngudunsizi (Synthetic): n) dunasigd 81, v.) dunsizd 015 neud To
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Table 1. ANSI/AGMA 9005-D94

Requirements Test Procedure R&0 and Compounded EP Synthetic
AGMA Grade 0-13 2EP-13EP 05 to 135
Viscosity Index, min IS0 2209/ASTM D2270 90 a0 120
i 3 i (u]
(121°0), % mas e ety ASTH 02983 Nor ; ;
Oxidation Stability
Hours to reach AN of 2;
Grades 0,1, 2 IS0 4263/ASTM D943 1,500
Grades 3. 4 750
Grades 5, 6 500
Rust Protection after 24 hours IS0 7120/ASTM D665 No Rust No Rust Mo Rust
Copper Corrosion Protection:
3 hours @ 100°C IS0 2160/ASTM D130 1D 10
3 hours @ 121°C 1b
Foam Tendency/Stability, ml maximum ASTM D892
S:equenme = ?5”F{24"1’.:]_ — =% mn wn
Sequence l - 200°F (935°¢) | | 75/10 75/10 7510
. 'Séiq'uéﬁi;'é'l'll':?:ﬁﬂi:'"{2_4'56}' —— ' o T
Demulsibility:
Max % water in oil after 5 hours ASTM D271 0.5% 2% 1%
Max cuff after centrifuging, ml madified for EP ntheti
Min total free water collected ;E:fdﬂiﬁédgg mi D?n"fﬂisgr Tﬁfﬂﬁ 0mi 1omi 2omi
During entire test, mi 30 mi 80 mi 60 mi
FZG Failure Load Stage, min ASTM D5182 None =12 1
Timken OK Loads, [bs ASTM D2782 None 60 None
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Shell Mobil Esso BP Castrol ROE Anderol Citgo
Purple
Mineral Mobil Gear| Sparten | Energol EP
EP Omala 00 xp EP EEEe || PRSP " |compound
Synthetic [ Omala |Mobil Gear| Sparten | Enersyn Alpha 'S’I'%girrgly Anderol | Citgear
EP HD SHC SEP EPX SYNT Glydey #5000 | SYNEP
Synthetic [ Omala Mobil Teresso | Enersyn Alpha Synfilm | Anderol | Citgear
R&O RL SHC SYN HTX SYN GT #4000 [ SYNHT
Synthetic . Mobil Enersyn Allpha Anderol Citgo
PaG) | TVela | Giaoyle [ CIYCOlUbE | o vp PG #7000 |SYNPAG




Oil Recommendation Bearings, Plain

LOW SPEED
4 in. shaft or smaller — Below 200 rpm.
4in.to 8in. shaft — Below 150 rpm
8 in. shaft or larger — Below 60 rpm.

Method of Bearing Bearing Bearing Bearing
Application Temperature Temperature Temperature Temperature
Below 40 F 40F — 120F 40F - 180F Above 180F
Circulating ISO-VG 46 ISO-VG 68 ISO-VG 100 ISO-VG 320
System Bath
Or Splash
Ring Chain, ISO-VG 46 ISO-VG 68 ISO-VG 100 ISO-VG 320
Or Collar
Force Feed or ISO-VG 68 ISO-VG 100 ISO-VG 150 ISO-VG 460
Centralized
Waste Pack ISO-VG 68 ISO-VG 100 ISO-VG 150 ISO-VG 460
Hand Oiled ISO-VG 68 ISO-VG 100 ISO-VG 220 ISO-VG 460
Drop, Wick or
Bottle Oiler




Oil Recommendation Bearings, Plain

MEDIUM SPEED
4 in. shaft or smaller — Over 700 rpm.
41in.to 8in. shaft — 150 to 400 rpm
8 in. shaft or larger — 60 to 200 rpm.

Method of Bearing Bearing Bearing Bearing
Application Temperature Temperature Temperature Temperature
Below 40 F 40F - 120F 40F - 180F Above 180F
Circulating ISO-VG 32 ISO-VG 46 ISO-VG 100 ISO-VG 150
System Bath
Or Splash
Ring Chain, ISO-VG 32 ISO-VG 46 ISO-VG 100 ISO-VG 220
Or Collar
Force Feed or ISO-VG 46 ISO-VG 68 ISO-VG 100 ISO-VG 320
Centralized
Waste Pack ISO-VG 46 ISO-VG 68 ISO-VG 100 ISO-VG 320
Hand Oiled ISO-VG 46 ISO-VG 68 ISO-VG 150 ISO-VG 320
Drop, Wick or
Bottle Oiler




Oil Recommendation Bearings, Plain

HIGH SPEED
4 in. shaft or smaller — Over 700 rpm.
4in.to 8 in. shaft — Over 400 rpm.
8 in. shaft or larger — Over 200 rpm.

Method of Bearing Bearing Bearing Bearing
Application Temperature Temperature Temperature Temperature
Below 40 F 40F - 120F 40F - 180F Above 180F
Circulating ISO-VG 32 ISO-VG 32 ISO-VG 32 ISO-VG 68
System Bath
Or Splash
Ring Chain, ISO-VG 32 ISO-VG 32 ISO-VG 68 ISO-VG 150
Or Collar
Force Feed or ISO-VG 32 ISO-VG 46 ISO-VG 100 ISO-VG 220
Centralized
Waste Pack ISO-VG 32 ISO-VG 46 ISO-VG 100 ISO-VG 220
Hand Oiled ISO-VG 32 ISO-VG 46 ISO-VG 100 ISO-VG 220
Drop, Wick or
Bottle Oiler
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mstaenlyaisriaeaulunsesdns(Lubricating Oil)

UszLan yinitebib N A58 AU 61n31 200 rpm 200-500 rpm 500-1000 rpm 1000-1500 rpm
AaILAes fsvaa 15
au 2OLY
ndl
2ay
113U
30-70 °C 70-120 °C 30-70 0C 70-120°C | 30-709C | 70-120 | 30-70 70-120
0C oC 0C
nasgian Spray Uné #68 #100 #68 #100 #32 #68
gnuAes nifn #68 #150 #68 #150 #68 #150
auay
Wagvuau Bath Ung #460 #460 #220 #320 #150 #220 #100 #150
wiin #460 #680 #220 #320 #150 #220 #150 #150
Wasnuau Bath Uné #680 #1000 #460 #680 #320 #460 #220 #320
win #680 #680 #680 #680 #680 #680 #680 #680
LAasilla Bath Uné #680 #1000 #680 #1000
win #1000 #1000 #1000 #1000
Hand nn 9 Compound Compound Compound Compound
195
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Drip Feed Lubricators Constant Level Oilers
Oil Levels & Windows Oil Hole Covers & Cups



