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POWERSHIFT TRANSMISSION FLUID

CLASSIFICATION—

SAE J1285 FEB80

SAE Recommended Practice

Report of the Fuels and Lubricants Techniq'al Committee, approved February 1980.

This SAE Recommended Practice was prepared by the SAE Fuels and
Lubricants Technical Committee:

(a) to assist the designers and users of heavy-duty transmissions in the
selection of powershift transmission fluids for field use and

(b) to promote a uniform

practice for use by marketers of lubricants and

equipment builders in identifying and recommending these fluids by type.
This classification is designed for fluids used in heavy-duty truck, bus,
earthmoving, and marine transmissions or steering clutches. The fluids

must perform the following

five functions:

1. Transmit hydrodynamic energy in a torque converter.

2. Transmit hydrostatic
3. Lubricate bearings, b

energy in hydraulic circuits.
ushings, gears, and moving parts.

4. Provide proper frictional properties in lubricated bands and clutches.

5. Provide heat transfer

medium for liquid- or air-cooled systems to

maintain suitable operational temperature range.
SIGNIFICANCE AND METHODS OF MEASURING POWERSHIFT
TRANSM[SSION FEUID PROPERTIES

1. Viscosity— Viscosity cé
and torque converter systen
ture ranges are chosen by th

4. Rust Protection—The bench test used to evaluate the rust-preventa-
tive properties of powershift transmission fluids is ASTM D 1748, Method
of Test for Rust Protection by Metal Preservativesin the Humidity Cabinet.

5. Wear Resistance—~ Powershift transmission fluids must inhibit scoring
and wear of rubbing surfaces in the transmission. There is no transmission
test available which correlates with wear in field service.. A power steering
pump test is used for evaluation of the wear performance of powershlft
transmission fluids.

6. Oxidation Stability— Fluids used in powershift transmissions must be
capable of operating at temperatures up to 150°C. Introduction of air,
through normal transmission breathing, results in severe oxidizing condi-
tions which change many new fluid characteristics. Some effects which

. oxidation can produce are:

(a) Alteration of frictional characteristics which result i in excessive
clutch and band slippage, producing high localized clutch temperatures,
which in turn make oxidizing conditions more severe.

ntrols the efficiency of the hydraulic control
s. Viscosity gradesand recommended tempera-
e individual manufacturer. Both Newtonian

and non-Newtonian fluids are used. The viscosity grades are classified by
SAE J300d. All other properties of the fluids are covered by this classifica-

tion.

Powershift transmission fluids must flow readily at low temperatures to
oil screens and through inlef tubes. This property is evaluated by the

Brookfield Viscometer test.
ASTMD 97.

ASTM D 2983, and by the Pour Point test,

2. Foaming Characteristi¢s— Suppression of the foaming tendency of
fluids in a powershift transmission is essential to proper operation. Foam-

ing of the transmission fluig

can produce erratic pump, converter, and hy-

draulic control response; and frequently results in fluid loss through the

breather or filler tube. Me

urement of foaming tendency and foam sta-

bility is used for evaluating [fluid suitability. The technique for measuring
this property in a powershifq transmission fluid is the ASTM D 892 Foaming

Characteristics test.
3. Fluid/Seal Compatibili
fluid with elastomeric seal nj

y— Compatibility of the powershift transmission

jaterials must be established during fluid formula-

tion. Accepted design procgdure involves use of a reference elastomer to

determine seal swell, shrink|

and hardening tendencies in a candidate fluid.

Seal materials must be selegted to meet transmission performance require-
ment with the established fluid formulation. Bench test proceduressuch

as ASTM D 471, Method of

Test for Change in Properties of Elastomeric

Vulicanizates Resulting fromp Immersion in Liquids, and ASTM.D 2240,
Method of Test for Identation of Rubber and Plastics by Means of a

Durometer, are of value for|

screening purposes.

" Fluid for Heavy-Duty Power Shift Transmission.’"

(b) Acids or peroxides formed in fluid oxidatjon which may be cor-
rosive to bushing and thrust washer materials; and detrimental to elasto-
meric seal materials and the composition chitch plates.

(c) Viscosity increases great enough'to)degrade transmission operation.

(d) Sludge which can plug hydraulic)controls fand fluid passages.

(e) Vainish formation which can lead to contfol valve or govemor
sticking and ultimate transmission-failure. ]

(f) Oxidation products which can reduce antifoamant effectiveness.

7. Friction Retention—Matching fluid-friction groperly with clutch and
band materials is a fundamental design conslderat on in all currently pro-
duced powershift transmissions.

Fluid friction characteristics are important in aytomatic transmissions
that utilize lubricated clutches to change gearratio§. Extensive performance
and durability testing is performed in actual transmissions and bench fric-
tion test apparatus. No single friction. test can evdluate the requirements of
different clutch plate friction materials. The perfprmance of powershnft
transmission fluids with bronze faced friction plates is evaluated using a
15 000,cycle test procedure and the performance with graphite faced plates
iscevaluated with a second 5500 cycle procedure. [Both procedures are con-
ducted in the SAE No. 2 friction machine.
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