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TABLE 1—AUTOMOTIVE GEAR LUBRICANT VISCOSITY CLASSIFICATION

Maximum Kinematic Kinematic
Temperature for Viscosity at Viscosity at
SAE Viscosity Viscosity of 100 °C, cSt® 100 °C, cSt®
Grade 150 000 cP, °C 1) Minimum® Maximum
70W 550 4.1 —
75W -40 41 —
80W -26 7.0 R
85W -12 11.0 —
80 — 7.0 <11.0
85 — 11.0 <13.5
90 — 13.5 <24.Q
140 —_ 24.0 <41.0
250 — 41.0

Note—l1 cP =1mPas;1cSt=1 mm?/s

1.
2.

3.

Using ASTM D 2983.

Additional low-temperature viscosity requirements may be appropriate for fluids
intended for use in light-duty synchronized manual transmissions. See text.
Using ASTM D 445

This classific
temperature
centistokes (
results are r¢g

Density is n
approximatio

4. Limit must also be met after testing in CEC L-45-T-93,"Method C (20 h).

5. The precision of ASTM D 2983 has not been estahlished for determinations made at
temperatures below —40 °C. This fact should betaken into consideration in any pro-
ducer-consumer relationship.

ation is based on the lubricant viscosity measured at both high and low temper|
Kinematic viscosity values are detérmined according to ASTM D 445, with the r
CSt). The low-temperature viscesity values are determined according to ASTM Il
ported in centipoises (cP). These two viscosity units are related as follows in Eq

cP

Density, g/cm3
heasured at the ;test temperature. This relationship is valid for Newtoniar
N for non-Newtonian fluids.

= ¢St

High-temper
lubricants m
improvers,
lower molec

ture viscosity is related to the hydrodynamic lubrication characteristics of the
y contain high molecular weight polymers, known as viscosity modifiers o
ich‘function to increase the viscosity of the fluids. During use, these polymer

atures. The high-
bsults reported in
D 2983 and these
uation 1:

(Ea. 1)
fluids; it is an
fluid. Some gear

r viscosity index
5 may shear to a

v fluid. In order to

ensure that the designated high-temperature viscosity grade is retained during use, lubricants must meet the
100 °C viscosity limits listed in Table 1 not only when new, but also following evaluation in CEC L-45-T-93,
Viscosity Shear Stability of Transmission Lubricants, Method C (20 h).

Low-temperature viscosity requirements are related to the ability of the fluid to flow and provide adequate
lubrication to critical parts under low ambient temperature conditions. The 150 000 cP viscosity value used for
the definition of low-temperature properties is based on a series of tests in a specific rear axle design. These
tests have shown that pinion bearing failure has occurred at viscosities higher than 150 000 cP and the
Brookfield method was shown to give adequate precision at this viscosity level. However, it should be pointed
out that other axle desighs may tolerate higher viscosities or fail at lower viscosities.
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Other applications may require additional low temperature limits. For example, shifting ease at low
temperature in light-duty synchronized manual transmissions may be related to viscosity at higher shear rates
than that provided by the Brookfield method. For such applications, use of the Cold Cranking Simulator (CCS)
per ASTM D 5293 should be considered. A CCS viscosity of 5 000 cP, maximum, at —30 °C may ensure
satisfactory low- temperature shiftability.

Automotive Gear lubricant SAE viscosity grades should not be confused with engine oil SAE viscosity grades.
(Compare Table 1 in this report with Table 1 in SAE J300.) A gear lubricant and an engine oil having the same
viscosity will have widely different SAE viscosity grade designations as defined in the two viscosity
classifications. For instance, an SAE 75W gear lubricant can have the same kinematic viscosity at 100 °C as
an SAE 10W engine oil; and an SAE 90 gear lubricant viscosity can be similar to that of an SAE 40 or SAE 50

engine oil.
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lubricant may use one W grade numerical designation, one non-W grade’nume
ade in combination with one non-W grade. In all cases, the numerical des
the letters “SAE.” In addition, when both a W grade and a non-W grade are liste
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