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Agricultural Tractor Test Code

Foreword—This document is being cancelled due to outdated tractor performance test codes contained therein.

1. Scope—The purpose of this SAE Standard is to define test conditions, give a description of the tests to be
made, specify data to be obtained, show formulas and calculations, define terms, and establish a uniform
method of reporting so that performance data obtained on various makes and models of tractors, tested in
accordance with this document, will be comparable regardless of where the test is made. It is obvious,
because of the many present day tractor models available in a number of types with numerous items of special
or optional equipment, that the scope of this document must be limited to obtaining and reporting only the
most significant of widely used performance data.
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2. References

2.1 Applicable Publications—The following publications form a part of this specification to the extent specified
herein.  Unless otherwise indicated, the latest version of SAE publications shall apply.

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

SAE J709d—Agricultural Tractor Tire Loadings, Torque Factors, and Inflation Pressures
SAE J919c—Sound Measurement—Off-Road Work Machines—Operator—Singular Type
SAE J1008—Sound Measurement—Self-Propelled Agricultural Equipment—Exterior
SAE J1150—Terminology for Agricultural Equipment
SAE J1170—Front and Rear Power Take-Off for Agricultural Tractors
SAE TSB 003—Rules for SAE Use of SI (Metric) Units

2.2 Related Publication—The following publication is provided for information purposes only and is not a required
part of this document.

2.2.1 ISO PUBLICATION—Available from ANSI, 25 West 43rd Street, New York, NY 10036-8002.

ISO/DIS 789/1—Agriculture tractor test procedure—Power tests

3. Definitions

3.1 Agricultural Tractor——See SAE J1150.

3.2 Ballast—Any substance that is added to or removed from the tractor for the purpose of changing traction or
stability.  It may be added or removed at the will of the operator, and its presence is not always essential for
operation of the complete tractor.  Mounted equipment may be used as ballast.

3.3 Spark Ignition Engine—An internal combustion engine in which the ignition of the air-fuel mixture is
accomplished by a spark inside the combustion chamber but generated from a source outside the combustion
chamber.  The mixing of the fuel and air in conventional spark ignition engines occurs before compression, the
fuel metering being accomplished by a carburetor or similar device.  The control on the amount of air fuel
mixture admitted to the cylinders is usually secured by means of a throttle valve in accordance with power
requirements.

3.3.1 COMPRESSION IGNITION ENGINE—An internal combustion engine in which the ignition of the air-fuel mixture is
accomplished by the heat of compression.  The initial mixing of the fuel and air in the conventional
compression ignition engine occurs near the end of the compression stroke, the fuel being metered into the
combustion chamber by means of a suitable fuel metering mechanism, with the quantity varied in
accordance with power requirements.

3.3.2 RATED SPEED OF THE ENGINE—The speed in revolutions per minute specified by the tractor manufacturer for
continuous operation at maximum power for a particular operation.  There may be one or more speeds
specified.  For example, there may be different rated speeds for operation at the mechanical power outlet, at
the power take-off shaft, and at the drawbar.

3.3.3 HIGH IDLE  ENGINE OR POWER OUTLET SPEED—The high idle speed in revolutions per minute, sometimes
called maximum no-load speed, necessary to provide the required full load speed, sometimes called rated
speed, for maximum power at the mechanical power outlet, power take-off shaft, or drawbar.
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3.4 Selective Gear Fixed Ratio Transmission—A transmission of such design that the ratio of engine speed to
final drive member speed can be changed but with interruption of power to the final drive members.

3.4.1 TORQUE MULTIPLIER—A mechanism capable of automatically multiplying the engine torque.  In this case, the
increased torque produces a corresponding increase in drawbar pull.

NOTE—The torque converter falls into this classification.

3.4.2 TORQUE MULTIPLIER LOCKOUT—A means by which the torque multiplier can be made inoperative.

3.4.3 AUTOMATIC POWER SHIFTING FIXED RADIO TRANSMISSION—It is of such design that it automatically shifts from
one fixed ratio to another.

3.4.4 OPERATOR CONTROLLED POWER SHIFTING FIXED RADIO TRANSMISSION

3.4.4.1 Full Range—This type of transmission is of such design that the operator can change from any fixed ratio
to any other fixed ratio with the tractor under power.

3.4.4.2 Partial Range—This type of transmission is of such design that the operator can change from certain fixed
ratios to other fixed ratios with the tractor under power.

3.4.5 INFINITELY VARIABLE TRANSMISSION—This type of transmission is of such design that the operator can
infinitely vary the ratio between engine and final drive members throughout part or all of the speed range of
the tractor. This type of transmission includes electrical, hydrostatic, friction, and any other devices.

3.5 Mechanical Power Outlet—Any outlet through which the tractor engine power can be delivered to a
dynamometer, such as a belt pulley, power take-off shaft, or any other shaft or outlet.

3.5.1 MAXIMUM POWER AT THE MECHANICAL POWER OUTLET—The average maximum sustained power the tractor
delivers to a dynamometer through a mechanical power outlet with adjustments as specified by the
manufacturer.

3.5.2 POWER AT THE STANDARD POWER TAKE-OFF SPEEDS—The power the tractor delivers to a dynamometer
through a mechanical power outlet at SAE standard power take-off speed or speeds.

3.6 Maximum Drawbar Power—The maximum power the tractor is capable of delivering at the drawbar on the
test runway or runways.

3.7 Maximum Available Drawbar Power—The average maximum sustained power the tractor delivers at the
drawbar during several complete circuits of the drawbar test course. Power shall be determined from the
average drawbar pull obtained over two or more complete circuits of the drawbar test course and the average
travel speed concurrently obtained on the test runway or runways.

3.8 Specific Fuel Consumption—The ratio between the mass of fuel consumed per unit of time and the
corresponding measured power. Distinction should be made between specific fuel consumption based on the
power obtained at a mechanical power outlet and that based on the power obtained at the drawbar.

3.9 Specific Volumetric Consumption—The ratio between the measured power and the corresponding volume
of fuel consumed per unit of time. Distinction should be made between specific volumetric consumption based
on the power obtained at mechanical power outlet and that based on the power obtained at the drawbar.

3.10 Drawbar Pull Versus Travel Speed—Sometimes referred to as the lugging ability of the tractor. This shows
the ability of the tractor to produce increased drawbar pull with the corresponding reduction in travel speed.
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4. Test Conditions

4.1 The tractor tested shall represent a production model in all respects. The tractor manufacturer shall supply the
tractor when a certified test report is desired. The manufacturer shall supply a list of technical specifications of
the tractor's construction giving detailed information regarding the powerplant, transmission, final drive,
miscellaneous special and optional equipment, center of gravity of tractor with operator, machine clearance
circles, and turning radii with and without brakes. The manufacturer shall also supply printed information
covering all operating and servicing instructions necessary for the satisfactory operation of the tractor. All
specifications shall be subject to verification.

4.1.1 The tractor manufacturer shall appoint an official representative to be present during certification runs.  It
shall be the duty of the manufacturer's representative to make all decisions where permissible choices or
company policy are concerned.  He shall also prepare the tractor for test, operate it during limber-up, make
any adjustments required, and at conclusion of the test, prepare tractor for final inspection and reassemble
after inspection.

4.1.2 The tractor shall be equipped with the most frequently installed items of optional equipment; however, the
manufacturer should ascertain the optional equipment requirements of the specific test station, when tests
are to be made for certification.  Power consuming accessories shall be disconnected only if it is practical for
the operator to do so as a normal farming practice.  Any equipment on the tractor shall be complete and
operable.  The equipment shall be such that it does not interfere with the conduct of the test.

4.1.3 The tractor shall be operated as recommended by the manufacturer.  Tracks or wheel and tire equipment,
adjustments, servicing operations, and selection of fuel and types of lubricants shall conform to instructions
printed in the published information delivered with the tractor.

4.1.4 Commercially available fuel shall be used providing it meets the manufacturer's specifications.

4.1.5 Commercially available lubricants shall be used providing they meet the manufacturer's specifications.

4.1.6 Where choices of adjustments or operating conditions are made by the manufacturer, the guide in making
such choices should be the suitability for general operation.

4.1.7 Unless otherwise specified, controls that are easily manipulated from tractor seat may be used to secure
optimum performance during runs.

4.1.8 The maximum drawbar hitch-point height shall be established in accordance with 7.3 as defined under
Section 7.

4.1.9 Drive wheel or track slippage shall be calculated as shown under Section 7, and shall not exceed 15% for
tractors equipped with pneumatic tires or 7% for tractors equipped with steel lugs or tracks.

4.2 All measurements shall be obtained with instruments and test equipment having an accuracy representative of
good laboratory practice.

Power at the mechanical power outlet shall be measured by means of a dynamometer.  The laboratory fuel
supply shall be arranged so that the fuel pressure at the carburetor or the fuel transfer pump is equivalent to
that which exists when the tractor fuel tank is half full.  The equipment should be arranged so that the fuel
temperature is comparable to that which exists in normal operation of the tractor when fuel is taken from the
tractor fuel tank.
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