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SAE J300 9590 (9, 595155 S 4k (59,51, Jgu

SAE J300 Viscosity Grades for Engine Oils - December 1999

Low Temperature [°C) Low Temperature (*C) Kinematic Kinematic High-Shear
Cranking Viscosity™, Pumping Viscosity™, cP Max. Viscosity™ (cSf) Viscosity™ (c5t) Viscosity™ (cP) at 150°C
cP Max. with No Yield Stress at 100°C Min. at 100*C Max. and 10° 5™ Min.
115 6200 at -35 60 000 at -40 38 -
oWy 6600 at -30 &0 D00 at -35 18 -
10W 7000 at -25 g0 000 at -30 4.1 -
15W 7000 at -20 60 000 &t -25 56 -
oW G500 at -15 60 000 at -20 5.6 -
25W 13000 at -10 60 000 at -15 9.3 -
20 - - 5.6 =93 26
30 - - 9.3 =125 29
y 2 2.9 (DW-4D, 5W-40,
2 B _ Lo il and 10W-40 grades)
= 3.7 (15W-40, 20W-40,
'iD = ' lad Eand 25W-40, 40 grades)
S0 - - 16.3 =219 A7
60 - - 219 = 26.1 AT

Al valuss are ontical specifications as defined by ASTM D 3244,
1 eP=1 mPa-s; 151 mm’s’

Motes:

(1) ASTM D 5283,

(23 AT D 4584, Mote that the presence of any yield stress deteciable by this method constibutes a failure regardless of viscaosity.
() ASTM D 445

[4) ASTM D 4583, CEC L-35-A-80 (ASTM D 4741). or ASTM D 5451
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SAE J306 Automotive Gear Viscosity Classification
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=

Axle and Manual Transmission Lubricant Viscosity Classification

T

K100 after Shear, mm's

\Viscosity at 100°C min, mm’s 2410
max, mmfs Mo requirement 1.0 135 240 410 Na req.
Viscosity of 150,000 mPazs,
f : o ' 55 40 -26 12 Mo reguirement
max femp °C
20 hr. KRL Shear (CRC L-45-T-93)
L it 41 41 70 10 70 1.0 35 240 4.0
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Comparison of Viscosity Classifications

cStl 40°C  cSt/ 100°C

Kinematic
Viscosities
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Approximate Equivalents

SAE Grades SAE Grades AGMA Grades
Crankcase Oils Gear Oils c5t SUSs @ 100°F
c5t @ 100°C & 100°C
250
L1 aA
140
[ &
> =
40 — 1
30 | L) J'l'l_ .
0wy
20
75w
SW -

Viscosities can be related horizontally only.

Viscosities based on 95 VI gingle grade oils

IS0 grades are specified at 40°C.

AGMA grades are specified at 100°F.

SAE ToW, 80W, 8aW, and 3WW & 10W specified at low temperature.
Equivalent viscosities for 100° & 210°F are shown.
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Gasocline Engines

Category

sM

Status

Current
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1990 SRi€9)y CotsS ol %&ﬁ.

For all automotive engines currently

in uge. Inroducad Movembear 20, 2004,
SM oile are designed o provide imoroved
oxidation resistance, improved deposit
protection, better wear protection, and
better losw-tempeaiure padormance over
the life of the all. Some SM olls may alzo
maat the latest ILSAC specification
andor qualify as Energy Conserving.

Diesel Engines

Category

LB

Status

Current

Searvice

Introduced in 2002, For highspeed, foupstroke
engines designed to mest 2004 sxhaust
amizzion standarde implemeated in 20032, Cl-4
amile are farmulated to sustaln engine durabilliy
wheare exhauat gas ecirculation (EGR) s wsed
and are intended for use with diesal Tuels
ranging bn sulfur contant upe 10 0.5% walght.
Can ba usad in place of C0O, CE, CF-4, CG-4,
and CH-4 pils. Soma Cl-4 oils may also gualify
for the Ck4 PLUS designation

SL

Current

Far 2004 and older automotive angines.

s1

Current

Far 2001 and aldar auvtomotive angines,

SH

Obsolete

For 1995 and older engines. Valid when
preceded by curent G categories,

CH-3

Current

Introduced in 19985, For high-spead, fourstroka
engines designed to mest 15998 exhaust
emizsion standards, CH-A oils am specfically
compourded for use with diesal fusls anging
in =sulfur content up to 0.6% weight. Can be
wasd in place of OO, CE, CF-d4, and CG-1 obls,

Obsolete

Far 1593 and aldar angiras,

SF

Obsolete

For 1988 and older engines.

SE

Obsolete

CAUTION Mot suitabla for uaa in
gasolina-powared automotiva engines

it after 1970,

Current

Introduced in 1996, For sevars duty, high-speed,
Toi-atroke angines uzing fuel with less than
O0.5% walght sulfur. CG-4 olla ane regulied for
arnglines maating 1994 emission standaids.
Can ba imad In place of CO, CE, and CF-4 alla

sD

Obhsolete

CAUTION Mot suitabla for usa in
gasolina-powarad automotive angines
built after 1971, Usa in mom modam
angines may cause unsatizfaciory
performance or equipmeant harm.

CF-4

Current

Introducad In 1990, For high-spaed, fourstroka,
naturally aspirated and tur L'm-r.-harEud nngllms
Can ba wad in place of CO and CE aik

CF-2

Current

Introducad in 1994, For sevare duty, teostroke-
eycla angines. Can ba used in place of CO4)
oils.

sC

Obsaolete

CALTION—Mot suitable for usa in
gasaline-powered autamotive englnes
bwilt after 19967, Use in more modern
angines may causa unsatisfachory
parformance or equipmeant harm.

cF

Current

Introduced in 1994, For oftroad, indirect
injected and other diesel engines includin
thome uming fusl with ower O, weight suitor,
Can be used in place of C0 ojls

sB

Ohsoclete

CAUTION—Mot suitable for use in
Eaaﬂlinﬂ-pmvﬂrml automotive anginas
ullt after 19683 Use in mare modern
engines may cause unsatisfactory
parformance or equipment harm,

CE

Obzmaolets

Iintroducad in 1985, For highspesd, fourstroke,
naturally aspirated and turbocharged sngines
Can be usad in place of CC and CD ails

cD-1

O lymas latbes

Intraduced In 198E, For twostrole cycke
el nes,

cD

Dbh=olote

Introduced in 1955, For cartaln naturally
aspirated and turbacharged enginas.

S5A

Obsolete

CAUTION—Containzg no additives. Mot
suitabla for use in gasoline-powered
automotie engines built alter 1930,
Usze in modern engines may causs
unsatisfactony angine performance
or equipment harm.

cc

Obsolele

A LTI M= Mot Mlltabl- fur use in dissakpossred
anginags bullt after

8] =

Obzaolete

CALUTION—- Mot suitable fnr ume in dieselpowered
anglnes biullt after 1961

A

L ] EEE Y FR &

CALUTION=-MNot suitable for uss in disselposered
engines bhullt after 19589
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API-GL-1

API-GL-2

API-GL-3
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Designates the type of service characteristic of automotive spiral-bevel and
worm-gear axles and some manually operated transmissions operating under
such mild conditions of low unit pressures and sliding velocities, that straight
mineral oil can be used satisfactorily. Oxidation and rust inhibitors, defoamers, and
pour depressants may be utilised to improve the characteristics of lubricants for
this service. Frictional modifiers and extreme pressure agents shall not be utilised.

Designates the type of service characteristic of automotive type worm-gear
axles operating under such conditions of load temperature and sliding
velocities, that lubricants satisfactory for API-GL-1 service will not suffice.

Designates the type of service characteristic of manual transmissions and
spiral-bevel axles operating under moderately severe conditions of speed
and load. These service conditions require a lubricant having load carrying
capacities greater than those which will satisfy API-GL-1 service, but below
the requirements of lubricants satisfying API-GL-4 service.
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API-GL-5

API-GL-6
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This classification is still used commercially to describe lubricants, but the
equipment required for the anti-scoring test procedures to verify lubricant
performance is no longer available.

Designates the type of service characteristic of gears, particularly hypoid™
In passenger cars and other automaotive type of equipment operated under
high-speed, low-torque, and low-speed, high-torque conditions.

Lubricants suitable for this service are those which provide anti-score protection
equal to or better than that defined by CRC Reference Gear Qil RGO-105 and
have been subjected to the test procedures and provide the performance levels
described in ASTM STP-512A, dated March 1987

Designates the type of service charactenistic of gears, particularly hypoid in
passenger cars and other automotive equipment operated under high-speed,
shock-load: high-speed, low-torque; and low-speed, high-torque conditions.

Lubricants suitable for this service are those which provide anti-score protection
equal to or better than that defined by CRC Reference Gear Qil RGO-110 and
have been subjected to the test procedures and provide the performance levels
described in ASTM STP-512A dated March 1987,

This category is obsolete and is listed for historical reference only.
The equipment used to measure performance is no longer available.
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MIL-L-2105D

Performance Requirements for MIL-L-2105D (GL-5) Lubricants August 1987
CRC L-60
Thermal Oxidation Stability 100°C Viscosity Increase @ 50 hrs, max, % 100 100 100
Pentane Insolubles, max, % 3 3 3
Toluene Insclubles, max, % 2 2 2
CRC L-33, 7 Day
Moisture Corrosion Rust on Gear Teeth Beanngs, max. % 0 0 0
Rust on Coverplate, max. % 1
CRC L-37
High Speed - Low Torque “(Green” Gears Pass Pass NR
High Torque - Low Speed “Lubrited” Gears Pass Pass NR
CRCL42
High Speed-shock : . : o Equal to or better than
ks Aulo Test Ring & Pinion Tooth Scoring, max. % RGO 110-90 NR
ASTM D-130
Copper Strip Corrosion Strip Rating, max. 3 k 3
Notes:

MNR: Mot Required, if 30W30 pasaes in the 2ame base stock. Lower L-27 and L-42 test temperatures are raquired for 75W cilz.
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Performance Requirements for MIL-L-2105E Lubricants

MIL-L-2105E

MNovember 1997

T N N
CRC L-60-1
Thermal Oxidation Stability 100°C Viscosity Increase @ 50 hrs, max., 100 100 100
Pentane Insolubles, max., 3 3 3
Toluene Insclubles, max., 'iri:. 2 P P
Carbon Varnish, min., Rating 75 75 7.5
Sludge, max, Rating 94 94 94
CRC L-33, 7 Day
Moisture Corrosion Rust on Gear Teeth Bearings, max., % 0 0 0
Rust on Coverplate, max_, % 1 1 1
CRC L-37
High Speed - Low Torgue “(Green Gears” Pass Pass NR
High Torgue - Low Speed “Lubnted” Gears Pass Pass NR
CRC L42
::“gh Speed-Shock Ring and Pinion Tooth Scoring, max., % Equal to or better than TMC 110 NR
cading Axle Test

Cycle Durability
MACK Cyceling Test Mo. of Cycles Equal to or better than average of past 5 reference runs.
ASTM D-130
Copper Corrosion/3 hrs @ 121°C Strip Rating, max. 3 | 3 | 3
Elastomer Compatibility Polyacrylate Flucroelastomer
Polyacrylate + Fluoroelastomer Elongation Change, min, % -60 -75
@ 150°C for 240 hrs Hardness Change, FPoints Zhio+h -5io+ 10
Volume Change, % -5 to + 30 -Hio+ 15
ASTM DB92
Foam Tendency/Stability, ml, max. | Sequence | 20/0 20/0 20/0
Sequence |l 50/0 50/0 50/0
Sequence |l 20/0 20/0 20/0
SS5ACFTM 79
Storage Stability & Compatibility Method 3340 Pass | Pass | Pass

Notes:

MR- Mot required, if 80W90 passes in the same base stock. Lower L-37 and L-42 Teat Temperatures are required for 73W oils.
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A Comparison of GM DEXRON® I, lIE & lll Specification Requirements

DEXRON® Il DEXRON® lIE DEXRON® 1l (GM 6417 - M)

General Motors ATF Specification GM 6137-M

ot [Metnd | oquonen | Ropironen | omronent

Method 3470.1

change at end of fest

change at end of test
using reference fiuid

Colour ASTM D1500 Mot required 6.0 - 6.0 -
Elemental Analysis ASTM D4951 Nk repised R;pn::rt ppm: Ba, B, Ca, Mg, P Repprt ppm: Ba, B, Ca, Mg,
Si, Na, Zn, Cu, 5, Al, Fe, Pb P 5i, Na, Z/n, Cu, 5, Al, Fe, Pb

ASTM DBDS Not required Report, ppm: Cl Report, ppm: Cl
ASTM D3225 Nat required Report, ppm: N Report, ppm: N
ASTM D129 OR D 4951 Not required Report, ppm: S Report, ppm: 5

Infrared Spectrum ASTM E168 Mot required Report Report

Miscibility FTM 791C No separation or colour Mo separation or colour Mo separation or colour

change at end of test
using reference fluid

Kinematic Viscosity

at 40°C

Mot Required

50,000 mPa.s (50.0 Pa.s)
max. at -40°C

5,000 mPa.s mayx. at -30°C
20,000 mPa.s max. at -40°C

at 100°C ASTM D445 5.5 ¢St min during and at end Report Report
of oxidation and cycling tests
Flash Paint ASTM D52 160°C min. 160°C min. 170°C min.
Fire Point ASTM D52 175°C min. 175°C min. 185°C min.
Brookfield Viscosity 4000 mPas (4.0 Pas) Report Viscosity, mPa.s at -10°C| Report, mPa.s at-10°C
ASTM D2983 max. at-23.3°C 1,500 mPa.s max. at -20°C 1,500 mPa.s max. at -20°C

5,000 mPa.s max. at -30°C
20,000 mPa.s max. at -40°C
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A Comparison of GM DEXRONZ® Il, lIE & lll Specification Requirements

General Motors ATF Specification GM 6137-M DEXRON® I DEXRON® lIE DEXRON® Ill (GM 6417 - M)

ST S R—

Copper Strip Test

ASTM D130 Med
3 hr at 150°C

Mo blackening with flaking

Mo blackening with flaking

Corrosion Test

ASTM DEES Procedure A

Mo rust on test pins

Pass

Pass

Rust Protection

ASTM D 1748 Mod
Sandblasted Surface
Temp. at 40°C
Test Time of 50 hours

Mo rust or comosion
on test panels

Mo rust or commosion
on any test surface

Mo rust or corrosion
on any test surface

Foam Test

GM

Mo foam at 95°C

Mo foam at 95°C

Mo foam at 95°C

10 mm max. at 135°C

Bmm at 135°C

5mm max. height at 135°C

23 5 max. break-time
at 135°C

15 s max. break-time at 135°C

15 s max. collapse time at 135°C

Fluid Effect on Seals

M Method

Elastomers

Procedure 1 - Total Immersion

Procedure 1 - Total Immersion®

Mitrile Change in Change in
Polyacrylate Elastomer Vol, % | Hardness pts. | Elastomer Yol.% | Hardness pts
Silicone A (Polyacrylate) Sto 12 -8 o +1 & (Polyacryiate) S5to012 Bto+ 1
B (Mitrile) 05105 3to+6 | B (Nitie) 1106 Ato+ 6
The limits are assigned C (Palyacrylats) 2to 7 -4 to +4 C (Palyacryiate) 207 Ato+4
by GM for each batch H (Fluorinated) 05t 5 -Sito+6 H (Fluorinated) 05105 Sto+ 6
of elastomer J (Silicone) Z3to 45 -30 10 -13 J (Silicong) 23to 45 -3 to- 13
R AE mtency wngr | apwpe |FEed 13027 | -1Tto-7
Acrylic) Acrylic)

Mote:

* Tensile strength and elongation are now required o be reported but no limits have been st yet.
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DIN 51524 Part 1 (June 1987) Rust and Oxidation Protected Hydraulic Oils

1SO ‘\.ﬁsmmty Class (DIN 51519) VG10 ViG32 V(G46 VGEE VG100
Kinematic Viscosity @ 0°C/{-20°C), mm?/s, max. 90 (600) SDD 420 780 1400 2560
Kinematic Viscosity @ 100°C, mm?s, min. 24 4.1 50 6.1 7.8 9.9
Pour Point, °C, max_ (ISO 3016} -30 -21 -18 -15 -12 -12
Flash Point (COC), °C, min. {ISO 2592) 125 165 175 185 195 205
Steel Corrosion, max. (DIN 51585) Class 0 - Method A
Copper Corrosion, max. (DIN 51759) Class 2 - 100°C for 3 hours
Air Release, 50°C, minutes, max. (DIN 51381) 5 | 10 | 14
Demulsibility, 54°C, minutes, max.
(DIN 51539/ASTM D1401) X ik !
Cradation Stability, Acidity max. mg KCOH/g
@ 1000 hrs. (DIN 51587/ASTM D943) =4
Behaviour towards the Relative
SRE-NBR 1 sealant specified Change % Oto 18 0to 15 Oto 12 Oto10
in DIN 53538 Part 1, after 7 in volume
days+2h @100+ 1°C Change in
Shore A 0to-10 0to-8 Oto-7 Oto-6
hardness
Foam Yolume, ml, max Sequence | 150/0
DIN 51568 Sequence || 750
Sequence il 150/0
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DIN 51524 Part 2 (June 1987) Anti-Wear Hydraulic Qils
I T N T T T
ISO Viscosity Class (DIN 51502) VE10 VG22 VE32 VG456 V(G68 VG100
Kinematic Viscosity @ 0°C/ (- 2D°C} mm?s, max. 90 (600) 300 420 780 1400 2560
Kinematic Viscosity @ 100°C, mm?/s, min. 24 41 50 6.1 78 99
Pour Point, °C, max. (150 3016) -30 -21 -18 -15 -12 -12
Flash Point (COC), °C, min. {IS0 2552} 125 165 175 185 195 205
Steel Corrosion, max. (DIN 51585) Class 0 - Method A
Copper Corrosion, max. (DIN 51755) Class 2 - 100°C for 3 hours
Air Release, 50°C, minutes, max. (DIN 51381) 5 | 10 | 14
Demulsibility, 54°C, minutes, max. N
(DIN 51599/ASTM D1401) =0 2 60
FZG AB.3/90: Load Stage Faill. min. - | 10
“ane Pump Wear, mg, max. (DIN 5138%/2)
Ring - 120
Vanes - a0
Cidation Stability, Acidity max. mg KOH/g
@ 1000 hrs (DIN 51587/ASTM D943) i
Behaviour towards the Relative
SRE-NBR 1 sealant specified Change % Oto 18 Oto 15 Dto 12 0o 10
in DIN 53538 Part 1, after 7 in volume
dayst2h@ 100+ 1°C Change in
Shore A 0to-10 Oto-8 O0to-7 0to -6
hardness
Foam Yolume, ml, max Sequence | 150/0
DIN 51566 Sequence || 75/0
Sequence Il 150/0
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ISO Viscosity Grade Conversions

Kinematic Viscosity Limits ASTM, Saybolt Saybolt Viscosity SUS
cSt at 40°C (104°F) Viscosity Number 100°F (37.8°C)

2 2.2 1.98 242 32 34.0 355
3 32 2.88 352 36 36.5 38.2
5 48 414 5.06 40 399 427
7 6.8 6.12 7.48 50 457 50.3
10 10 9.00 11.0 60 bbb 62.8
15 15 135 16.5 75 72 83
22 22 19.8 242 105 96 115
32 32 28.8 35.2 150 135 164
46 46 414 50.6 215 191 234
B8 68 612 748 35 280 345
100 100 90.0 110 465 410 500
150 150 135 165 700 615 750
220 220 198 242 1000 00 1110
320 320 268 352 1500 1310 1600
460 460 414 506 2150 1880 2300
680 680 612 748 3150 2800 3400
1000 1000 500 1100 4650 4100 5000
1500 1500 1350 1650 7000 6100 7500
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DIN 51517 Part 3 - Antiwear Circulating Oils

CLP46 CLP6B CLP100

September 1989

Grade

CLP130

CLPZ20 CLP320 CLPG80

1SO Viscosity Grade VG46 V568 VG100 VG150 VG220 VG320 VG460 VG680
Flash Point (COC), °C, min. 150 2592 175 185 200 200 200 200 200 200
Pour Point, °C, max. IS0 3016 -15 -12 4 - -3
Steel Corrosion (DIN 51355) CLASS 0 - METHCD A

FZG AJ8.3/90, Load Stage Fail, min. 12

MNotes:

To be agreed as necessary: Dev‘iﬁr @ 15°C g/ml. {DIN 51 '5'

\_L.-|"'"'I'1 ed mh cJ-f:n |DI"J 51':'.'":.

Copper Corrosion 3 hrs. @ 100°C (DIN 51758)
Owidation Stability (DIM 51588/45TM D2853)

MER Compatibility, 168 hre. @ 100°C (DIM 53535 Part 3)

To be undsizsctable Water, %om. (DIN 150 3733)
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AISE (US Steel) Requirements No. 224 Lead Free E.P. Gear Qil

el

EP (faia oaid glgds g

API Gravity, D-287 25 min.
Viscosity Index, D-567 95 min.
Precipitation Number, D-91 Trace
Pour Point, D-97 -9°C max. (based on viscosity)
C.0.C. Flash Point, D-52

|50 Grade 150 and up 232 2°C min.

|50 Grade 68 and 100 203.4°C min.
23 Hour Copper Sirip Corrosion, D-130 b max.
Rust Test (A & B), D-665 Pass
5-200 Oxidation - 312 hours @ 121.1°C (250°F)

Viscosity Increase @ 98.9°C (210°F) E% max.

Precipitation Number After Test 0.1% max.
Demulsibility, D-2711

Free Water 80.0 ml min.

Emulsion 1.0 ml max.

H-O in il 2.0% max.
Four Ball E.P. Test, D-2783

Load Wear Index 45 kg min.

Weld Point 250 Kg min.
Four Ball Wear Test, D-2266

20 kq. @ 1800 rpm for 1 hour Scar Diameter -0.35 mm max.
Timken Load Arm Test, D-2782 K. 60 Ibs min.
FZG - Four Sguare Gear Test 11th stage min.
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No. |Test Name Test Method No. |Test Name Test Method
1 |0il Elemental Analysis ASTM D6595 17 (PQ -
2 |Kin.Viscosity @40°C ASTM D445 18 |DRF -
3 |Kin.Viscosity @100°C ASTM D445 19 |Analytical Ferrography -
4 |Viscosity Index ASTM D2270 20 |TDPQ -
5 |Total Base Number ASTM D2896 21 |Gross Water Content Crackle Test
6 |Total Acid Number ASTM, D974 22 |Water & Sediment ASTM D96 &D2273
7 |Total Acid Numhber ASTM, D664 23 |Water Determination ASTM D 6304
8 |Flash point-Open Cup ASTM D92 24 |Water by Distillation ASTM D95
9 |Foaming Test ASTM D892 25 |Fuel Dilution -
10 |Copper Stiip Corrosion-oil ASTM D130 26 |(Pentane Insolubles ASTM D 893
11 |Copper Stiip Corrosion-grease ASTM D4048 27 |Toluene Insolubles ASTM D 893
12 |Spot Test --- 28 |Flash Point-Closed Cup ASTM D3828
13 |Density@15°C ASTM D4052 29 |Flash Point-Closed Cup ASTM D 93
14 | Pour Point ASTM D97 30 |Gasoil Flemental Analysis ASTM D6595
15 |Color ASTM D1500 31 |Cone Penetration ASTM D217
16 |ASH ASTM D482 32 |Cone Penetration ASTM D217
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No. |Test Name Test Method No. |Test Name Test Method

33 |Chloride Ion ASTM D516 50 |PH =

34 | Sulphate Ion ASTM D512 51 | Specific Gravity ASTM D4052

35 |Break Down Voltage ASTM D8S77 52 | Cloud Point ASTM D2500

36 | Shear Stability ASTM D3045 ol ASTM D878
msulating oils

37 |Demulsibility IP-19 gy; | mganie L lloridesio ASTM D878
msulating oils

38 |RBOT ASTM-D2272 55 |Air Release Value ASTM D3427

39 (Water Separahility ASTM-D140 56 |PD ===

40 [RUST-Preventing-Methode A ASTM-Da6S 57 |[Class Determination IEC 60296

41 |RUST-Preventing-Methode B ASTM-Do6S 868 |GC ASTM D3612

42 (PCB Contenet EPA/GOO/R-98/109 59 |Furfural IEC 61198

43 |[Corrosive Sulfur DIIN 50353 60 |DP ---

44 |D.D.F @ 90cC" IEC 60247 61 |Waterin paper

45 [(Inter facial tension ASTM D971 62 |Dropping Point ASTM D566

46 (Sulfated ASH ASTM D874 63 |Grease Flemental Analysis | ASTM D6595

47 |[Oxadation Stability-Sludge BS 148 64 |Total Hardness ASTM D1126

48 |Particle Counter-PC ISO 4406 &£NAS 1638 || 65 |Soot Determination -mm

49 (Particle Analyzer-PA IS0 4406 &£NAS 1639
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Direct Reading Ferrography (DRF)
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Analytical Ferrography (AF)
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