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1. Scope—The purpose of this SAE Standard is to define test conditions, describe 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 tests are made.  Because of the availability of many
tractor models and types that can be equipped with a variety of special or optional equipment, the scope of this
document must be limited to obtaining and reporting only the most significant of widely used performance
data.

Tests performed to either the Standard Code as outlined in Section 5 or the Restricted Code as outlined in
Section 6 will satisfy requirements of this Agricultural Tractor Test Code.

This document is technically equivalent to the OECD Tractor Test Code C(87)53, Annex I and Annex II.  It is
intended as a guide to development and pretesting of tractors prior to official OECD testing.  It is not, however,
a replacement for the official codes used by OECD test stations, and any questions or conflicts concerning
official OECD testing should be resolved by consulting the official OECD codes of the OECD Coordinating
Center in Paris.

OUTLINE OF TEST CODE

1.       Scope
2.      References
2.1    Applicable Publications
3.      Definitions
4.      Test Conditions
5.      Test Procedures—Standard Code
5.1     Required Tests
5.2    Optional Tests
6.    Test Procedures—Restricted Code
7.       Reporting of Results

APPENDIX A—Specimen Test Reports
APPENDIX B—Specimen Test Results
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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 specified, the latest issue of SAE publications shall apply.

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

SAE TSB 003—Rules for SAE Use of SI (Metric) Units

2.1.2 IEC PUBLICATION—Available from IEC, 3, rue de Verambe, P.O. Box 131, 121 Geneva 20, Switzerland.

IEC No. 651

2.1.3 ISO P UBLICATIONS—Available from ANSI, 11 West 42nd Street, New York, NY 10036-8002.

ISO730/1-1977—Agricultural wheeled tractors—Rear-mounted three-point linkage Part 1: Categories 1, 2
a n d 3

ISO730/2-1979—Agricultural wheeled tractors—Three-point linkage—Part 2: Category 1 N (Narrow Hitch)
ISO730/3-1982—Agricultural wheeled tractors—Three-point linkage—Part 3: Category 4
ISO3448/1975—Industrial liquid lubricants—ISO viscosity classification
ISO4251/1-1984—Tyres and rims (existing series) for agricultural tractors and machines—Part 1: Tyre

designation and dimensions

3. Definitions

3.1 Agricultural Tractors—Self-propelled wheeled tractors, having at least two axles, or with tracks, designed to
carry out the following operations, primarily for agricultural purposes:

a. To pull trailers
b. To carry, pull, or propel agricultural tools or machinery and, where necessary, to supply power to

operate them with the tractor in motion or stationary

3.2 Median Plane of Tractor Wheel—The median plane of the wheel which is equidistant from the two planes
containing the periphery of the rims at their outer edges.

3.3 Median Plane of Tractor Tracks—The median plane of the track (for track-laying tractors) which is equidistant
from the two planes containing the periphery of the outer edges of the track.

3.4 Tractor Track—For wheeled tractors with pneumatic tires, the track is the distance between the points of
intersection of a horizontal supporting surface and the median planes of the left and right wheels on a common
axis.  For dual wheels, the distance is measured from points midway between the median planes of the pair of
wheels on each end of the axis.

For track-laying tractors, the track is the distance between the median planes of the tracks.

3.5 Median Plane of the Tractor—The longitudinal vertical plane which bisects the rear axle tractor track with the
rear wheels set to their maximum width.

3.6 Wheelbase—The horizontal distance between the vertical planes passing through the axes of the front wheels
and the rear wheels, respectively.

3.7 Radius of Turning Area—The radius of the smallest circle described by the outermost point of the tractor.
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3.8 Radius of Turning Circle—The radius of the smallest circle tangentially described by the median plane of the
outermost wheel.

3.9 Ground Clearance—The distance between the supporting surface and the lowest point of the tractor.

3.10 Length—The distance between the two vertical planes at right angles to the median plane of the tractor and
touching its front and rear extremities.  All parts of the tractor, and in particular of the components projecting at
the front or rear (that is, drawbar) are contained between these two planes.

Removable hitch components at front and rear are not included in the length.

3.11 Width—The distance between two vertical planes parallel to the median plane of the tractor, each plane
touching the outermost point of the tractor on its respective side.  All parts of the tractor, in particular all fixed
components projecting laterally (that is, wheel hubs) are contained between these two planes.

3.12 Height—The distance between the supporting surface and the horizontal plane touching the uppermost part of
the tractor.

3.13 Unballasted Mass—The mass of the tractor without driver and ballasting devices.  The tractor shall be in
running order with tanks, hydraulic system, and radiator full, and in the case of tractors with pneumatic tires,
without liquid ballast.

3.14 Position of Center of Gravity—The position of the center of gravity is defined by:

a. Height above the supporting surface

b. Distance to right or left of the median plane of the tractor

c. Distance from the vertical plane passing through the line representing the track of the rear wheels, or
sprockets

3.15 Rated Speed of the Engine—The engine speed specified by the manufacturer for continuous operation at full
load.

3.16 Engine Power—The power measured at the flywheel or the crankshaft.

3.17 Belt Power—The power measured at the belt dynamometer.

3.18 Power Takeoff Power—The power measured at any shaft designed by the tractor manufacturer to be used as
a power takeoff.

3.19 Power at the Drawbar—The power available at the drawbar sustainable over a distance of at least 20 m.

3.20 Maximum Drawbar Pull— The mean maximum sustained pull which the tractor can maintain at the drawbar
over a given distance, the pull being exerted horizontally and in the vertical plane containing the longitudinal
axis of the tractor.

3.21 Specific Fuel Consumption—The mass of fuel consumed per unit of work.

3.22 Specific Energy—Work per unit volume of fuel consumed.
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3.23 Transmission Types

3.23.1 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.

3.23.2 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.

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

3.23.4 AUTOMATIC POW ER SHIFTING  FIXED RATIO TRANSMISSION—It is of such design that it automatically shifts from 
one fixed ratio to another.

3.23.5 OPERATOR CONTROLLED POWER SHIFTING FIXED RATIO TRANSMISSION

3.23.5.1 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.

3.23.5.2 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.

3.23.6 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.

3.24 Slip

3.24.1 BELT SLIP—Belt slip is determined by Equation 1:

(Eq. 1)

where:

n0 = Number of revolutions per minute of the driven pulley without slip
n1 = Number of revolutions per minute of the driven pulley under load

3.24.2 DRIVE  WHEEL OR TRACK SLIPPAGE—Slip of the driving wheels or tracks is determined by Equation 2:

(Eq. 2)

where:

N1 = Sum of the revolutions of all driving wheels or tracks for a given distance with slip
N0 = Sum of the revolutions of all driving wheels or tracks for the same distance without slip

In the case of tractors having four driving wheels not mechanically locked together, the revolutions of each
wheel should be separately recorded and the slip calculated for each wheel.  If the results differ by more than
5%, they should be noted and separately reported.

Belt slip (%) = 100 (n0 n1 ) n0⁄–

Wheel or track slip (%) = 100 (N1 N0 ) N1⁄–
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4. Test Conditions

4.1 Tractor Selection—The tractor submitted for the test shall be taken from series production by the
manufacturer with the agreement of the testing station.

The tractor shall be a production model in all respects, strictly conforming to the description and specification
sheet submitted by the manufacturer, which must accurately define the model tested.

The testing of a preproduction model tractor is permitted under special circumstances.  If this is done, the
testing station must certify in the published report that it has checked that the series production conforms to the
specification of the tested tractor.

The test report shall state how the tractor was selected.

4.2 Manufacturer's Instructions—Once the test has started the tractor shall never be operated in a way that is 
not in accordance with the manufacturer's published instructions in the operator's manual.

4.3 Fuels and Lubricants—Fuels and lubricants shall be selected from the range of products commercially
available in the country where the equipment is tested but shall conform to at least the minimum standards
approved by the tractor manufacturer.  If the fuel or lubricant conforms to a national or international standard,
the standard shall be stated.

4.4 Testing Two Versions of the Same Tractor— If, at the request of the manufacturer, two- and four-wheel drive
versions of one tractor are tested together, the one version being modified to become the other, the same
engine must be used in both and there must be no change in the transmission of power from the engine to the
power takeoff.  Power takeoff power must be checked as well as the conformity of the second version with the
manufacturer's specifications.  It is then not necessary to repeat the full power takeoff test.  If two- and four-
wheel drive versions of a single tractor are tested together and if the tractor's position relative to the ground is
different in one version relative to the other, the lifting force of each must be checked.  If this differs by more
than 5%, the hydraulic lift in each version must be tested and a separate table for each included in the test
report.

4.5 Retesting—A testing station will only retest a tractor model if it has been modified so that its performance may
be affected.  If the name only has been changed, the station may certify that the test already reported applied
to the new tractor.

When a testing station submits a test report for a retest it must point out the modifications that justify the new
test.

4.6 Supplementary Tests—Supplementary test reports to any approved test report are allowed after tractor
modification only for power takeoff, braking, noise, hydraulic power, and lifting force tests.

It is the responsibility of the testing station to confirm that all features not covered by the supplementary report
give performance figures within 5% of the original performance figures [1dB(A) for noise].  When the power
takeoff is retested only fuel consumption may change.  The power must remain within the limits stated.  It is not
necessary to check fuel consumption in the drawbar test.

4.7 Running-In and Preliminary Adjustments—The tractor shall be new and run in by the manufacturer before
the test, under his responsibility and in accordance with his usual instructions and in collaboration with the
testing station.  If this procedure is impracticable because the tractor is an imported model, the testing station
may run-in the tractor, provided that the authority of the manufacturer or his representative, who will remain
responsible for the running-in, is obtained.

The test report shall state the place and duration of running-in.
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The carburetor or injection pump adjustment and the governor setting shall conform to the manufacturer's
specifications.

The manufacturer may make adjustments in conformity with the specifications during the period prior to testing.
These adjustments shall not be changed during the test.

4.8 Ballasting—Ballast weights may be fitted.  For tractors having pneumatic tires, liquid ballast in the tires may
also be used; the overall static weight on each tire (including liquid ballast in the tires and a 75 kg weight
representing the driver), and the inflation pressure shall be within the limits specified by the tire manufacturer,
except as specified for the 5-h test (5.1.3.4.2); inflation pressure shall be measured with the tire valve in the
lowest position.

4.9 Specification Sheet—The tractor manufacturer shall supply a specification of the tractor consisting of the
items listed in the specimen test report (Appendix A), as well as any further data required to carry out the tests.
These technical specifications shall be checked as far as possible by the testing station.

While checking the dimensions:

The tractor must be standing on a hard horizontal surface.  Dimensions of length and width are then measured
horizontally and those of height vertically;

The tractor must be stationary with its wheels and components positioned for straight line travel, unless
otherwise stated;

The pressure in pneumatic tires must be adjusted to give the dynamic radius index appropriate to the tire size
(see ISO 4251/1-1984).

The definitions of the dimensions apply to new tractors normally equipped.

4.10 Repairs During Tests—All repairs made during the tests shall be noted, together with comments on any
practical defects or shortcomings about which there is not doubt.

4.11 Auxiliary Equipment—For all tests, accessories such as hydraulic lift pump or air compressor may be
disconnected only if it is practicable for the operator to do so as normal practice in work, in accordance with the
operator's manual and without using tools, except as otherwise specified for a particular test.  If not, they
should remain connected and operate at minimum load.

4.12 Operating Conditions—No corrections shall be made to the test results for atmospheric conditions or other
factors.  Atmospheric pressure shall not be less than 96.6 kPa.  If this is not possible because of conditions of
altitude, a modified fuel pump setting may have to be used, details of which will be included in the report.  The
pressure will be noted in the report.  Stable operating conditions must have been attained at each load setting
before beginning test measurements.

4.13 Fuel Consumption—When consumption is measured by mass, to obtain hourly consumption by volume and
the work performed per unit volume of fuel, a conversion of units of mass of volume shall be made using the
density value at 15 °C.

When consumption is measured by volume, the mass of fuel per unit of work shall be calculated using the
density corresponding to the fuel temperature at which the measurement was made.  This figure shall then be
used to obtain hourly consumption by volume and the work performed per unit volume of fuel, using the density
value at 15°C for conversion from units of mass to units of volume.
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4.14 Test Track—The tests at the drawbar shall be conducted according to the following regulations in order to
provide reasonably comparable results in all countries:

For tractors with pneumatic tires, the tests shall be carried out on a clean, horizontal, and dry concrete or
tarmacadam surface containing a minimum number of joints;

Tests of steel-wheeled tractors and track-laying tractors shall be carried out on a flat, dry, horizontal, mown or
grazed grassland, or on a horizontal track having equally good adhesion characteristics;

A moving track (treadmill) may also be used, subject to the condition that results produced are comparable to
those obtained on the surfaces mentioned previously;

The type of test track shall be clearly stated in the report.

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

4.15.1 PERMISSIBLE MEASUREMENT TOLERANCES

a. Rotational speed:  ±0.5%
b. Time:  ±0.2 s
c. Distance:  ±0.5%
d. Force:  ±1.0%
e. Mass:  ±0.5%
f. Atmospheric pressure:  ±0.2 kPa
g. Tire pressure:  ±5.0%
h. Hydraulic system pressure:  ±2.0%
i. Temperature of fuel, etc.:  ±2.0 °C
j. Wet and dry bulb thermometers:  ±0.5 °C

5. Test Procedures - Standard Code

5.1 Required Tests

5.1.1 MAIN POWER TAKEOFF

5.1.1.1 Test Conditions—The torque and power values in the test report shall be obtained from the dynamometer
without correction for losses in power transmission between the power takeoff and the dynamometer.

The shaft connecting the power takeoff to the dynamometer shall not have any appreciable angularity at
the universal joints.

The surrounding temperature shall be 23 °C ± 7 °C.  Atmospheric pressure shall fulfill the conditions
defined in 4.12.

If, in the laboratory, use is made of an exhaust gas discharge device, it must not change the engine
performance.

The various tests shall be carried out continuously.
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5.1.1.2 Maximum Power Test—The governor control being set for maximum power, the tractor shall operate for a
period of 2 h subsequent to a sufficiently long warming-up period for power to become stabilized.

The maximum power quoted in the report shall be the average of the readings made during the 2-h period.
If the power variation deviates by more than 2% from the average, the test shall be repeated.  If the
variation continues, the deviation shall be stated in the report.

No fewer than six readings shall be made during the 2-h test period, evenly spread, over the period.

Data recorded shall include engine crankshaft revolutions per minute, dynamometer revolutions per
minute, mechanical power outlet shaft revolutions per minute, coolant temperature, wet- and dry-bulb air
temperatures, fuel consumed, and dynamometer torque.  Speeds of engine mechanical power outlet, and
dynamometer shall be taken simultaneously.  The barometric pressure shall be recorded at the beginning
of the run and at 1 h intervals thereafter.

5.1.1.3 Test at Full Load and Varying Speed—The hourly fuel consumption, torque, and power are measured as a
function of speed down to an engine speed at least 15% below the speed at maximum torque.

5.1.1.4 Tests at Varying Load—The governor control is set for maximum power at each of these conditions:

a. At rated engine speed
b. At standard power takeoff speed (540 or 1000 rpm)

Torque, engine speed, and hourly fuel consumption shall be recorded at the following loads:

5.1.1.4.1 The torque corresponding to maximum power available at rated engine speed and at standard power
takeoff speed.

5.1.1.4.2 85% of the torque obtained in 5.1.1.4.1;

5.1.1.4.3 75% of the torque defined in 5.1.1.4.2;

5.1.1.4.4 50% of the torque defined in 5.1.1.4.2;

5.1.1.4.5 25% of the torque defined in 5.1.1.4.2;

5.1.1.4.6 Unloaded (with the brake disconnected if the residual torque is greater than 5% of 5.1.1.4.2).

5.1.1.5 Related Measurements—In addition to the performance measurements required, the following shall also
be noted:

5.1.1.5.1 Temperature of the fuel at a suitable point between the tank and the engine, and the oil temperature at a
suitable point in the oil flow.

5.1.1.5.2 The coolant temperature at the outlet of the cylinder block or cylinder head before the thermostat or, in
the case of air-cooled engines, the engine temperature at a point specified by the manufacturer.

5.1.1.5.3 The air temperature measured at two points:  one approximately 2 m in front of the tractor, approximately
1.5m above the ground, and the other at the engine air intake.

5.1.1.5.4 Atmospheric pressure.

5.1.1.5.5 Relative air humidity.
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5.1.1.6 Graphical Presentation of Results—The test report shall include presentation of the following curves made
for the full range of engine speed available:

5.1.1.6.1 Power as a function of speed (with standard PTO speed indicated).

5.1.1.6.2 Equivalent crankshaft torque as a function of speed (except for fluid transmissions).

5.1.1.6.3 Hourly and specific fuel consumption as a function of speed.

5.1.1.6.4 Specific Fuel Consumption as a Function of Power—These curves will be derived from test results
under 5.1.1.2, 5.1.1.3, and 5.1.1.4.

5.1.1.7 Special Cases of Tractors with a Power Takeoff Unable to Transmit the Full Power from the Engine—The
foregoing tests at the main power takeoff are made when the total available power may be transmitted by
the main power outlets.

If the total available power cannot be transmitted by the main PTO, the engine must be tested as shown in
5.1.1.8.

In addition, the power takeoff shall be tested, distinguishing between the type of coupling:

5.1.1.7.1 Mechanical Coupling Between Engine and Power Takeoff—A 2 h power takeoff test will be made at the
maximum power specified by the manufacturer with a 20% overload applied every 5 min for a period not
exceeding 1 min.  If the engine does not develop the 20% overload, the intermittent overload shall be
carried out at full engine power and this fact shall be noted in the test report.  The maximum power
reported for the 2 h test will be that specified by the manufacturer.

5.1.1.7.2 Nonmechanical Coupling Between Engine and Power Takeoff—In the case of a fluid or electrical power
transmission system with its possible cooling component, the following test conditions and procedures
shall apply:

5.1.1.7.2.1 Test Conditions—In addition to those required under 5.1.1.7.1, a means shall be provided for
measuring the temperature(s) of any nonmechanical components which couple the engine to the
power takeoff system.

5.1.1.7.2.2 Test Procedure—The governor control level being set for maximum power, the system shall be
operated at maximum PTO power for a period sufficient to establish stabilized conditions but not less
than 2 h.  The PTO system shall be considered stable when two consecutive temperature readings of
the cooling device taken 10 min apart do not differ by more than 1 °C.

The tractor shall then operate for a period of 1 h.  The maximum power quoted in the report shall be
the average of a minimum number of six readings evenly spread.  If the PTO or the engine speed
deviates by more than 2% from the standard PTO speed or calculated average speed, respectively, the
test shall be repeated.  If the variation continues, the deviation shall be stated in the report.  The
temperature observed at the critical components of the system shall also be recorded.

A second 1 h test shall be made at the PTO power level observed previously and at the lowest engine
speed which will maintain this power at the rated PTO speed.

A third series of tests shall determine PTO powers at part loads with the governor control set as for the
second test.  Each test shall last at least 20 min and shall be made according to 5.1.1.4.
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5.1.1.8 Engine Tests Made in Addition to or in Place of the Main Power Takeoff Tests—For tractors with no power
takeoff or with a power takeoff unable to transmit the full power of the engine, the tested engine shall be
equipped with all the accessories, including the cowling, required for continuous operation of the tractor
and shall be installed in the same relative position to them as when installed in the tractor.

The dynamometer shall be coupled directly to the crankshaft or to some other suitable power outlet which
shall be stated in the test report.

All the tests listed as tests at the main power takeoff will be made (5.1.1.2, 5.1.1.3, and 5.1.1.4) except
those at the standard power takeoff speed will not be made for tractors with no power takeoff.

5.1.2 HYDRAULIC POWER AND LIFTING  FORCE

5.1.2.1 Test Conditions—The hydraulic fluid shall be as recommended by the manufacturer and identified by type,
viscosity, and classification (see ISO 3448/1975).  The governor control lever shall be set for maximum
power at rated engine speed.  At the start of each test, the temperature of the hydraulic fluid in the tank
shall be measured and shall be 65 °C ± 5 °C.  If this cannot be achieved, the temperature measured during
the test shall be stated in the test report.  A pressure gage shall be fitted immediately next to the external
tapping of the tractor.

5.1.2.2 Hydraulic Power—The pump delivery rate shall be measured using a designated auxiliary service coupling
with measuring equipment causing negligible pressure drop in the external line.

The following results shall be reported:

5.1.2.2.1 The pressure sustained by the open relief valve or with the pump stalled, in the case of a closed-center
system with pressure-compensated variable delivery pump.

5.1.2.2.2 The pump delivery rate at minimum pressure.

5.1.2.2.3 The hydraulic power available at the designated auxiliary service coupling, at the flow rate corresponding
to a hydraulic pressure equivalent to 90% of the actual relief valve pressure setting in the circuit.

5.1.2.2.4 The maximum hydraulic power available at the auxiliary service coupling and the corresponding oil flow
and hydraulic pressure.

5.1.2.2.5 The opening and closing pressures of the unloading valve for a closed-center system having an
accumulator.

5.1.2.3 Lifting Force

5.1.2.3.1 Additional Conditions—The tractor shall be so secured that the tires are not deflected by the reactive
force of the power lift.  The linkage shall be adjusted in the same way both with and without the coupled
frame to achieve typical and repeatable arrangements as follows:

5.1.2.3.1.1  The linkage shall be adjusted in accordance with the tables in ISO 730/1-1977, ISO 730/2-1979, and
ISO 730/3-1982.  For those tractors which do not achieve the standard power range, the lift force will be
measured at the maximum achievable power range.

5.1.2.3.1.2  The upper link length shall be adjusted to bring the mast of the frame vertical when the lower links are
horizontal.

5.1.2.3.1.3  Where more than one upper or lower link point is available on the tractor, the points used shall be
specified by the manufacturer and shall be included in the test report.
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5.1.2.3.1.4  Where there is more than one attachment point to connect the lift rods to the lower links, the connection
points used shall be specified by the manufacturer and shall be included in the test report.

5.1.2.3.1.5  These initial adjustments, as far as possible, shall cause the mast to turn through a minimum of 10
degrees from the horizontal to the uppermost position.  If this is not possible, the fact shall be stated in
the test report.

NOTE—Oil pressure shall be checked during the test.

5.1.2.3.2 Lift at the Lower Hitch Points—An external vertical downward force shall be applied to a horizontal bar
connecting the lower hitch points.  This force shall remain as vertical as possible in the median plane of
the tractor throughout the lift range.  If necessary, the values of measurement will need to be corrected.

5.1.2.3.2.1  The lifting force available and the corresponding pressure of the hydraulic fluid shall be determined at a
minimum of six points approximately equally spaced throughout the range of movement of the lift,
including one at each extremity.  At each point the force shall be the maximum which can be exerted
against a static load.  Additionally, the range of movement shall be measured.  The pressure recorded
during the test must exceed the minimum relief valve pressure setting.

5.1.2.3.2.2  The values of force measured shall be corrected to correspond to a hydraulic pressure equivalent to
90% of the actual relief valve pressure setting of the hydraulic lift system.  The corrected value of the
lowest lifting force constitutes the maximum vertical force which can be exerted by the power lift
throughout its full range of movement.

5.1.2.3.3 Lift on a Coupled Frame—A frame having the following characteristics shall be attached to the three-
point linkage:

5.1.2.3.3.1  The mast height and the distance from the hitch points to the centerline of the tractor shall be
appropriate to the linkage category as defined by ISO (see 5.1.2.3.1.1).  Where more than one category
is specified, that chosen for the test shall be at the manufacturer's option.

5.1.2.3.3.2  The center of gravity shall be at a point 610 mm to the rear of the lower hitch points, on a line at right
angles to the mast and passing through the middle of the line joining the lower hitch points.

Testing conditions and procedure shall be as in 5.1.2.3.2.  The mass of the frame shall be added to the
force applied.

5.1.2.3.4 Test Report— The following results shall be reported:

5.1.2.3.4.1  The maximum corrected vertical force at the lower hitch points and at the center of gravity of the
standard frame as a function of the lifting heights measured with respect to the horizontal lower links for
the whole range of movement of the lift.

5.1.2.3.4.2  The full range of vertical movement of the respective points of application of the force (see 5.1.2.3.2).

5.1.2.3.4.3  The pressure equivalent to 90% of the actual relief valve pressure setting.

5.1.2.3.4.4  The pressure corresponding to maximum power delivered by the hydraulic system.

5.1.2.3.4.5  The height of the lower hitch points above the ground in their lowermost position and without load.

5.1.2.3.4.6  The angle through which the mast turns from the vertical to the uppermost position.
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5.1.2.3.4.7  The main linkage dimensions and the mast height of the frame relative to the centerline of the rear
wheels as tested.

5.1.2.3.4.8  The temperature of the hydraulic fluid at the start of each test.

5.1.2.3.4.9  The calculated moment around the rear axle, resulting from the maximum external lift force at the frame
which can be exerted through the full range of movement.

5.1.3 DRAWBAR POWER

5.1.3.1 General Requirements—During all the tests at the drawbar, the governor control shall be set for maximum
power.  Tests shall not be made in gears in which the forward speed will then exceed the safety limits of
testing equipment.

The line of draft shall be horizontal.  The height of the drawbar shall remain fixed in relation to the tractor
during each test.  It shall be chosen by the manufacturer in such a way that the direction of the tractor can
be controlled when it develops maximum pull.

In the case of wheeled tractors, if:

a. W is the static weight exerted by the front wheels on the ground
b. Z is the wheelbase
c. P is the maximum drawbar pull
d. H is the static height above ground of the line of draft

then the product PH shall never exceed 0.8 WZ.

When testing four-wheeled drive tractors with a differential connection between driving axles, the drawbar
height must be selected so as to keep adhesion consistent between front and rear wheels when the
drawbar pull reaches its maximum.

5.1.3.1.1 This test may be carried out on one or more sets of tires of different sizes, and the several results
included in the test report.

The tractor tire and wheel or track equipment shall conform to the manufacturer's recommendations.

5.1.3.1.2 At the beginning of the drawbar tests, the height of the tire tread bars shall not be less than 65% of the
height of the bars of the tires when new.  The height of the tire tread bars shall be measured by use of a
three-point gage. The gage shall be placed astride the tread bar and perpendicular to the direction of the
tread bar, as close to the centerline of the tire as possible.  Two legs of the gage shall be positioned at
the base of the tread bar (at the point of tangency between the tire carcass and the radius joining the
tread bar to the carcass).  The third point of the gage shall be in the center of the tread bar.  The tread
bar height shall be the difference in elevation between the two outside legs of the gage and the center
point.  The tread bar height measured in this manner shall be averaged for a minimum of four equally
spaced locations around the periphery of the tire.  It shall be compared to similar data on a new tire of
the same make, size, and type.

The effective circumference of the drive wheels or tracks shall be determined by driving the tractor over
the drawbar test runway or runways and counting the revolutions of each drive wheel or track. The tractor
shall be driven at low speed, without drawbar pull, and with all ballast in place (if ballast is used).
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5.1.3.1.3 For wheeled tractors, performance values only up to 15% mean wheel slip shall be reported.  As the
no-slip distance will vary according to the degree of wear of the tires it will be necessary to check this
regularly, particularly before determining maximum drawbar power.  With steel track-laying tractors the
maximum drawbar pull, together with the corresponding track slip, and also the point corresponding to
7% track slip shall be stated as a footnote beneath the table giving drawbar power values.

5.1.3.1.4 For each gear at the maximum power in that gear, the engine speed, power, drawbar pull, travel speed,
slip of wheels or tracks, fuel consumption, temperature of fuel, coolant and lubricating oil, and the
atmospheric conditions shall be recorded.

5.1.3.1.5 During tests the atmospheric temperature shall not exceed 35 °C.

5.1.3.1.6 If the tractor is equipped with a hydrokinetic torque convertor fitted with a "lock-out" device which is
controlled by the driver, the drawbar tests shall be carried out in succession with the multiplier in
operation and with the multiplier locked out.

5.1.3.1.7 For tractors with an infinitely variable transmission, the drawbar power envelope curve shall be obtained
by determining the maximum powers for a sufficient number of transmission ratios to enable an accurate
envelope curve to be drawn.  Power values shall then be reported, read off from this envelope at the
following speeds:

Wheeled tractors:

km/h     2.5     3.5     5.0     6.5     8.0     11.0     17.5

Track-laying tractors:

km/h     1.5     2.5     3.5     5.0     6.5     8.0     10.0

In addition, for tractors with infinitely variable transmissions the following data read off the curve shall be
reported:

a. Maximum power, fuel consumption, and corresponding speed
b. Maximum power and corresponding drawbar pull with traveling speed control and engine governor

control in the position giving maximum speed

5.1.3.2 Drawbar Power Test (Unballasted Tractor)—Tests will determine the power available at the drawbar of the
unballasted tractor over a range of speeds.

Tests shall be made at least in those gears giving a travel speed faster than in the gear in which the
greatest maximum power is developed to that immediately below the gear allowing maximum pull to be
developed.

5.1.3.3 Drawbar Power Test (Ballasted Tractor)—A second test series shall be performed on the tractor, ballasted
in accordance with the manufacturer's specifications.  The tests shall cover all gears from that giving the
lowest travel speed to that giving a travel speed faster than in the gear in which the greatest maximum
power is developed.
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