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Powershift Transmission Fluid Classification 

1. 	Scope—This SAE Recommended Practice was prepared by 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 energy in hydraulic circuits. 
3. Lubricate bearings, bushings, 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. 

2. References 

2.1 Applicable Publications—The following publications form a part of this specification to the extent specified 
herein. 

2.1.1 SAE Pueucariotv—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001. 

SAE J300d—Engine Oil Viscosity Classification 
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2.1.2 ASTM PuBUCATiotvs—Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959. 

ASTM D 97—Test Methods for Pour Point of Petroleum Oils 
ASTM D 471—Method of Test for Change in Properties of Elastomeric Vulcanizates Resulting from 

Immersion in Liquids 
ASTM D 892—Test Method for Foaming Characterisitics of Lubricating Oils 
ASTM D 1748—Method Test for Rust Protection by Metal Preservatives in the Humidity Cabinet 
ASTM D 2240—Method of Test for Indentation of Rubber and Plastics by Means of a Durometer 
ASTM D 2983—Test Method for Low-Temperature Viscosity of Automotive Fluid Lubricants Measured by 

Brookfield Viscometer 

2.1.3 DETROIT DIESEL ALLISON DIVISION PUBLICATION— 

Transmission Engineering Specifications Serial No. TES 122 

2.1.4 CATERPILLAR PUBLICATION— 

Engineering Specification No. TO-2 

2.2 Related Publications—The following publications are provided for information purposes only and are not a 
required part of this document. 

2.2.1 SAE PuBUCa,TioNS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001. 

SAE Technical Paper 770513, "Development of Type C-3 Torque Fluid for Heavy-Duty Power Shift 
Transmission," C. R. Potter and R. H. Schaefer, presented at the SAE Earthmoving Industry 
Conference, Peoria, April 1977 

SAE Technical Paper 770512, "Oil Friction Retention Measured by Caterpillar Oil Test No. TO-2," J. A. 
McLain, SAE Transactions, Vol. 86 (1977) 

3. Significance and Method of Measuring Powershift Transmission Fluid Properties 

3.1 Viscosity—Viscosity controls the efficiency of the hydraulic control and torque converter systems. Viscosity 
grades and recommended temperature ranges are chosen by the 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 classification. 

Powershift transmission fluids must flow readily at low,temperatures to oil screens and through inlet tubes. 
This property is evaluated by the Brookfield Viscometer test, ASTM D 2983, and by the Pour Point test, ASTM 
D 97. 

3.2 Foaming Characteristics—Suppression of the foaming tendency of fluids in a powershift transmission is 
essential to proper operation. Foaming of the transmission fluid can produce erratic pump, converter, and 
hydraulic control response; and frequently results in fluid loss through the breather or filler tube. Measurement 
of foaming tendency and foam stability is used for evaluating fluid suitability. The technique for measuring this 
property in a powershift transmission fluid is the ASTM D 892 Foaming Characteristics test. 

3.3 Fluid/Seal Compatibility—Compatibility of the powershift transmission fluid with elastomeric seal materials 
must be established during fluid formulation. Accepted design procedure involves use of a reference 
elastomer to determine seal swell, shrink, and hardening tendencies in a candidate fluid. Seal materials must 
be selected to meet transmission performance requirement with the established fluid formulation. Bench test 
procedures such as ASTM D 471, Method of Test for Change in Properties of Elastomeric Vulcanizates 
Resulting from Immersion in Liquids, and ASTM D 2240, Method of Test for Indentation of Rubber and Plastics 
by Means of a Durometer, are of value for screening purposes. 
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