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HIGH-SHEAR
VISCOSITY (4)

(CP) AT 150 °C
AND 106 S-1 MIN.

COW T C) KINEMATIC KINEMATIC
VISCOSITY | (°C) CRANKING PUMPING viscosiTY @), | viscosiy
VISCOSITY (2), CP (CST) AT 100 °C (3) (CST) AT
GRADE VIsgostTY (1 MAX. WITH NO P 100 °C MAX.
YIELD STRESS
ow 6200 at 35 60 000 at- 40 3.8 —
5W 6600 at 30 60 000 at- 35 3.8 —
10w 7000 at 25 60 000 at- 30 41 —
15W 7000 at 20 60 000 at- 25 5.6 —
20w 9500 at 15 60 000 at 20 5.6 —
25W 13000 at 10 60 000 at- 15 9.3 —
20 — — 5.6 <9.3
30 — — 9.3 <125
40 — — 125 <16.3
40 — — 125 <16.3
50 — — 16.3 <21.9
60 — — 21.9 <26.1

1cp= 1 mpa.s; 1 cSt= 1 mm s’

(1) ASTM D5293

(2) ASTM D4684

(3) ASTM D445

(4) ASTM D4683, CEC-L-36-A-90 (ASTM D-4741), or ASTM D5481

2.6
29

2.9 (0W-40, 5W-
40, and 10W-40
grades)

3.7 (15W-40, 20W
-40, 25W-40, 40
grades)

3.7
3.7
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SAE J306 Automotive Gear Viscosity Classification

Axcel and Manual Transmission Lubricat Viscosity Classification
70W 75W 80W 85W 80 85 90 110 140 190 250
min,mmys 4.1 441 70 110 7.0 1 13.5 185 240 325 41.0

Viscosity at 100°C

ISCOSIVAS A No requirement 110 135 185 245 325 41.0 Noreq
Viscosity of 150,000 mPa.s, 55 49 .26 12 No requirement

max temp°C

20 hr. KRL Shear (CRC L-45-T-93),
V100 aftor Shoar. mmomin | 41 41 70 110 7.0 110 135 185 240 325 41.0

US MILITARY o>y 6353 gld (ég) g b Jgo>

MIL-PRF-2105E Specification

75W 80W-90 85W-140
Viscosity at 100°C " 41 1355 220
max, mm?/s - 18.5 32.5
\l::::c::::l{)?é 150,000 mPa.s, .40 26 12
Channel Point, min,°C -45 -35 -20
Flash Point, min,°C 150 165 180
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ASTM s Saybolt cews 3 59,51,

KINEMATIC VISCOSITY |  ASTM,
MID-POINT | ,miTS CST AT 40°C | sAvBOLT

SAYBOLT VISCOSITY

VISCOSITY | KINEMATIC (104°F) SUS 100°F (37.8°C)

VISCOSITY VISCOSTTY
2 22 1.98 242 32 340 355
3 32 2.88 3.52 36 36.5 38.2
5 46 4.14 5.06 40 399 42.7
7 68 6.12 748 50 457 503
10 10 9.00 11.0 60 55.5 62.8
15 15 135 165 75 72 a3
22 22 198 24.2 105 96 115
32 32 288 352 150 135 164
46 46 414 50.6 215 191 234
68 68 612 748 315 280 345
100 100 90.0 110 465 410 500
150 150 135 165 700 615 750
220 220 198 242 1000 900 1110
320 320 288 352 1500 1310 1600
460 460 414 506 2150 1880 2300
680 680 612 748 3150 2800 3400
1000 1000 900 1100 4650 4100 5000
1500 1500 1350 1650 7000 6100 7500
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Rust and Oxidation Equivalen Extreme Pressure
inhibited Gear Oils Veastty Bonge 180 Grade

AGMA Lubricant No. ¢St (mm /s) at 40°C

414 to 50.6

AGMA Lubncant No.

612 to 748 EB- 2.EP

90 to 110 100 3 EP

13510 1565 150 4 EP

198 to 242 220 SEP

288 to 352 320 6 EP

7 Compounded 414 to 506 460 7EP
8 Compounded 612 to 748 680 8EP
8A Compounded 500 to 1100 1000 BA EP
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DIN 51515
BS 489

DIN 51517 Pt 3

(French Steel) FT 158

Us Steel 224, AGMA 250-04
Cincinnati Milacron P35,P59,P63

AFNOR NF E 48-603,DIN 51524 Pt 2&3
MAN N 698 H-LPD, DENISON HF-0
Cincinnati Milacron P68,P69,P70
MIL-H-24459, MIL-L-17672D

@‘QYMysé)lfhilJ&Eﬂﬁah@
g god iy 35 03,8 il &l gl 2,5

IEC 60296

IEC 465

DIN 51503,BS 2626 & 6413
DIN 8960, ISO 6743

DIN 51506

DIN 51524 Pt 1&Denison HF-1

Turbine Oils e s o)

Industrial Gear Oils Sk 03 (sla (4,

Hydraulic Oils Sy gl (s,

&5 lles glo 29,
Metalworking Fluids

o5l i g (oS ile sla 2,
Transformer & Switch Gear Oils

698 L sle LS (Sl Bile e )
Cable Oils

Refrigeration Oils 595 5 jom ;005 (5o ()¢9,
Compressor Oils lgo jgus oS slo (4€5,

Circulating Oils 90,5 sl e,
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1.SAE: Society of Automotive Engineers
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2.API: American Petroleum Institute
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3.ASTM: American Society Testing and Materials
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4.1S0O: International Standards Organization
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5.CRC: Coordinating Research Council
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6.ILSAC: The International Lubricants Standardisation and Approval Committee
S5y GF =1 pb oy | 395 s @haw odgl 1990 Jlw 1 6303 gl 3Lz @y o3kl ol
7.ACEA: Association Des Constructeurs Europeen d' Automobiles
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8.MVMA: Motor Vehicle Manufacturers Association of North America
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9.EMA: Engine Manufacturers Association
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10.MIL - L: Military — Lubricants
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11.AGMA: American Gear Manufacturers Association

5o 0T 8358 G Basjlw ozl

12.1P: Institute of Petroleum

13.NLGI: National Lubricating Grease Institute ( USA )
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14.DIN: Deutsche Industrie Norm
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15.JASO: Japanese Automotive Standards Organization
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16.CCMC: Committee of Common Market Automobile Contructors
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D941 Ral
51757 D 1298 T 60101 3675
01481
Viscosity 51550 D445 mn U3 3104
Kinemiatic Viscosity
Viscosimet acc. to Ubbelohde 51562Part1l | D446 71Ap. B T 60100 3105
(suspended level)
Viscosimet. acc. To Vogel-Ossag 51561
Viscosimet. acc. To Cannon-Fenske 51366 D 446 T 60100
Viscosimet. BS/IP U-tube 51372 D445 71Ap.C
D,‘nam ¢ Viscosity
51569
) 53015
Rmaxmnw isco "anc 53018 D 2983 %g‘tl) T 60152
Cold Cranking Simulator 51377 D 2602
Calculation methods 51550 D 445 n U3 3104
Viscosity Index DIN/ISO 2909 | D 2270 226 T 60136 2909
Viscosit perature relation Slope m 51563
Viscosity/Temperature Charts 51563 D341 T60148
Shear Stability
Injector Method 51382 D 3945 2%4
Gear ring Method (FZG) 351
Cloud/Pour Point 51597 D97 15 T60105 | prEN6 3015
D 2500 3016
Flash Point
Open Cup (Cleveland) 51376 D92 36 T60118 | U10 2592
Closed Cup (Pensky-Martens) 51758 D93 34 M 07019 2719
Closed Cup (Abel-Pen 51755 (D 3828) 170 M 07011 | prEN 57
vaporation Tende 51581 D972 ULl | pIS3987
Sulphated ash Content 51575 D874 163 T 60143
Inorganic Elements
— Phosphrus 51363 Partl | D1091 147,187,245
—lron 51397 Part 1 120
~ Barium 51391Part1/2 | D811 | 110,187,271,308
- Calcium At Part1+2| D8I | 110187308
— Magnesium 51341 308
- Lead 120
Coking Tendency
Conrad Carbon Residue 51551 D189 13 T60116 | UIS
Rambsbottom Carbon Residue. [ = D 524 1 T60117 4262
S1SS8Part1 | D974 139 TE0112 DP 6618
51559Part1 | D94 134 T60110 0P 6219
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51582 D9 74 Te0113 ETEES
51777 Part 1 D 1744
51400 D129 336 TE0L42 EN 41 DIs
Part 1-9 D 1552 243 TEOL08 4260
D 2785 63 Te0109°
D 2622
51364 D 1662 155
51759 D130 154 M 07015 2160
51388 D1275 Te0131 5662
51353
51775 D61l 64 MO7021 | prEN 56 150
51787 2977
D 2239 c 27225
L1378 D 2140
paration in 51384 0 2007 C 27225
non-aromat 02549
51567 01160
51587 D 843 {54 T 60150 U4l OP
51352 48 42632
Part1 [48+Fe
51352 499
Part 2
load 51588 D 2883
ating oils {95 ° 51554
ing oils Fart 142
51554
Part 143 D 1313 333057; E %
51392 E D 4055
51595 143 D]
51381 i3 T 60149
op
51566 E D9z 146 T60129 G247
51589 Part 1
51599 01401
(D711}
va pour
Atmosphere with or
51386 E
[see also
50017)
50012 B117
51358 D 1748
51357

s of engine
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Sea-water carrosion protection of
engine Lubricants o158
rrosion protection of (gear) ol
CD—IOSL protection of (gear) oils 51355
ﬁgdlﬂ5t water
Rust preventing characteristics of
turbine and hydraulic oils S 085 Ha 3
Rust preventing of agueous metal
working fluids S Parkl e Lo
Cold flow properties U tube test 51568
*) IEC Publication 74
*4) IEC Publication 474
Determination of R 12 insolubles
In refrigeration ails at
low temperatures 51550 Part 1+2
Floc point of refrigerator oils 51351
Resistance of refrigerator oils to
refrigrants S 51593
Used motor oils
Gasoline dilution 51565 D322 23
Insolubles centrifuge D893
method S1365E
Insolubles centrifuge 51592 E D 4055
method
E?;:;E*aelt tester welding load wear 51350Part123| D 2783 239
Mechanical oil testing in the FZG
gear fing 9 51354 Part 1+2 334
Wear testing of hydraulic fluids
I:\J'Eckerg vans cell pump) 51389 281
Sliding behaviour, stick slip
Load of (slide way) lugriuzants 51387

LA



S sl uu—'l—:ﬁ Jgs—> d 9"' rl

[ y—

Dropping point 51801 D 566 T60102 2176
Penetration test 51804
- Full scale cone part 1 D217| 50 |T60132 2137
- 1/2 or 1/4 scale cone Part 2 D1403| 310 | T60140 (DP 6298)
Flow pressure 51805
Water Resistance 51807
- Static Partl
- Dynamic Part 2 D1264| 215
Duid. stability 51808 D942| 142
Ash content 51803 D 128 | 5(Methny | T60144
Elements 51815 Part1
- Lithium Part 1+2 03340, 193
- Sodium Part 1+2 D3340| 199
- Calcium Part 1+2
- Molybdenum Part 1+4
- Iron Part 1+4
Water content 51582 D85 | 74 |T60113 3733
Oil separation (static) 51817 D1742| 121
Corrosion protection (EMCOR) 51802 220 | 760135 DP 6294
Mineral cil/Soap content 51814 D128
Alcalinity/Acidity 51509
- Indication method Part 1 D128 37 | Te0133
- Potention method Part 2
Foreign/Sorid particle size detemination 51832
Content of MoS, and graphit 51831 D1261| 154 MO7115
Copper carrasion 51811 D4048
Foll stability 51819 (E} D1831
Conveying characteristict of grease 51816
- F’umpabi!'t” Part 1 (E)
] Part 2
EPProperties { Four ball tester)
- Welding Load 51350 Part 1+4 } a0
- Wear diameter 51350 Part 1+5
Mech-dynamic testing of roller bearing greases
(SKF-Machine)
{Spherical.roller bearings) 51806
High temp.performance
(FAG EF 3) ( Steep angle bearinges) 51821 E
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