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CODE 2

OECD STANDARD CODE
FOR THE OFFICIAL TESTING OF
TRACTOR PERFORMANCE

1. OFFICIAL APPROVAL
Officia approval will be granted by the OECD on the basis of the present Code.
11 Agricultural and Forestry Tractors Eligible for Test.

Self-propelled whedled vehicles, having at least two axles, or with tracks, designed to carry out the
following operations, primarily for agricultural and forestry purposes:

— topull trailers;

— tocarry, pull or propel agricultural and forestry tools or machinery and, where necessary,
supply power to operate them with the tractor in motion or stationary.

12 Tests Eligible for OECD Approval
Compulsory Tests
Approval shall require checking as follows:

— Main power take-off' (section 4.1.1) and five extra points for caculating fuel
consumption characteristics (section 4.1.3.1);

—  Hydraulic power? (section 4.2.2) and lifting force (section 4.3);
—  Drawbar power and fuel consumption (unballasted tractors) (section 4.4.2).
Optional Tests®
Approval of any optional tests shall require checking as follows:

— Enginetest (section 4.1.2);
— Additiona Power take-off ratio (economy) (section 4.1.3.2)
—  Performance at the belt or the belt pulley shaft (section 4.1.5);

Tractors without a main power take-off or with one that cannot transmit the full engine power can be tested
at the engine flywheel or by drawbar tests as specified in 4.4.6. The testing station in agreement with the
manufacturer shall make the choice between the two methods.

Tractors without a lifting system and/or without a hydraulic service coupling remain eligible under the
Code. However, the design of these tractors shall be specified in the test report.

Optional tests may be performed and reported in any combination provided they are requested
simultaneously with the compulsory tests
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—  Performance in a hot atmosphere (4.1.6);

— Low temperature starting test (4.1.7);

— Additional drawbar tests (section 4.4.3);

— Ten-hour test (ballasted tractors) (section 4.4.4);

—  Axle power determination (section 4.4.7);

— Turning area and turning circle (section 4.5);

— Centre of gravity (section 4.6);

— Braking (wheeled tractors only) (section 4.7);

— External noise level (wheeled tractors only) (section 4.8);
—  Waterproofing test (section 4.9).

Repeats of Any of the Compulsory or Optional Tests at Different Settings
Approval shall require checking as follows:
—  Eligibility for the same category;
—  Compliance with test conditions under the Code;
—  Clear specification of differences from origina tests and cavesat;

—  Compliance with Specimen Test Report;
—  Results.

Other Tests
Tests performed according to other internationally recognized methods, to be reported and clearly
marked as not being subject to the OECD approval procedure. Such test methods would have to be

mentioned in the report and made available to the OECD in a published form, in either of the officia
languages of the Organisation.

2. EXPLANATION OF TERMSUSED IN PERFORMANCE TESTING:
21 Rated Speed
The engine speed specified by the manufacturer for continuous operation at full load.
2.2 Engine Power
The power measured at the flywheel or the crankshaft.
2.3 Belt Power
The power measured at the belt dynamometer.
24 Power Take-Off Power
The power measured at any shaft designed by the tractor manufacturer to be used as a power take-off.
25 Power at the Drawbar

The power available at the drawbar, sustainable over adistance of at least 20 metres.
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2.6 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.

2.7 Fuel Consumption
271 Units of 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 to units of volume shall be made using the
fuel 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.

2.7.2  Specific fuel consumption
The mass of fuel consumed per unit of work.
2.7.3  Specific energy

Work per unit volume of fuel consumed.

2.8 Definitions Relating to Dimensional Measurements and Checks
281  Track (whed/track)
Preliminary definition: median plane of the wheel

The median plane of the wheel is equidistant from the two planes containing the periphery of the rims
at their outer edges.

Definition of track (wheel/track)

The vertical plane through the wheel axis intersects its median plane along a straight line which meets
the supporting surface at one point. If A and B are the two points thus defined for the wheels on the same
axle of the tractor, then the track width is the distance between points A and B. The track may be thus
defined for both front and rear wheels. Where there are twin wheels, the track is the distance between two
planes each being the median plane of the pairs of wheels.

For track-laying tractors, the track is the distance between the median planes of the tracks.
Additional definition: median plane of thetractor
Take the extreme positions of points A and B for the tractor rear axle, which gives the maximum

possible value for the track. The vertical plane at right angles to the line AB at its centre point is the
median plane of the tractor.
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282  Wheebase

The distance between the vertical planes passing through the two lines AB as defined above, one for
the front wheels and one for the rear wheels.

283  Tyreinflation pressure and Tyre radius Index

All dimensiona specifications of the tractor refer to the dynamic radius index of the tested tractor as
per SO 4251-1:1998. Testing conditions refer to the pressure specified by the manufacturer of the tyres
mounted on the tested tractor according to the load to be borne. These pressures will often give a different
radius from the Tyre Radius Index.
284  Ground clearance

The distance between the supporting surface and the lowest point of the tractor.
285 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 the components projecting
at the front or rear (e.g. drawbar) being fully contained between these two planes.

Removabl e hitch components at front and rear are not included in the length.
286  Width

The distance between two vertica planes paralel to the median plane of the tractor, each plane
touching the outermost point of the vehicle on its respective side. All parts of the tractor, in particular al
fixed components projecting laterally (i.e. wheel hubs), are contained between these two planes.

287  Height

The distance between the supporting surface and the horizontal plane touching the uppermost part of
the vehicle.

29 Slip
291 Slip of the driving wheels or tracks is determined by the following formula:
Whed or track dip (%) = 100 (N - Ng)/N;

where N is the sum of the revolutions of al driving wheels or tracks for a given distance with dip,
and Ny isthe sum of the revolutions of all driving wheels or tracks for the same distance without dlip.

In the case of tractors having four driving wheels not mechanically locked together, the number of
revolutions of each whed should be separately recorded and the slip calculated for each wheel. If the
results differ by more than 5 per cent, they should be noted and separately reported.
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292 Belt dlip is determined by the following formula:
Belt dlip (%) = 100 (ng - ny)/ng

Where ng and n, are the number of revolutions per minute of the driven pulley without dip and under
load respectively.

2.10 Unballasted Mass

The mass of the tractor without ballasting devices; and in the case of tractors with pneumatic tyres,
without liquid ballast in the tyres. The tractor shall be in running order with tanks, circuits and radiator full
and any track equipment or additional front wheel drive components required for a normal use. The driver
mass is not included.

211 Ballasted Mass

The mass of the tractor with ballasting devices; and in the case of tractors with pneumatic tyres,
sometimes with liquid ballast in the tyres. The tractor shall be in running order with tanks, circuits and
radiator full and any track equipment or additional front wheel drive components required for a normal
use. Thedriver massis not included.

3. REQUIREMENTSPRIOR TO TESTS:
31 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 normally be a production model in all respects, strictly conforming to the description
and specification sheet submitted by the manufacturer.

The testing of a pre-production model tractor is permitted exceptionally. If this is done, when the
report is published, the testing station must certify in the report that it has checked that the series
production conforms to the tested tractor.

The test report shall state how the tractor was selected.

3.2 Running-1n and Preliminary Adjustments

The tractor shall be new and run in by the manufacturer before the test in collaboration with the
testing station, under the responsibility of the manufacturer and in accordance with his usual instructions.
If this procedure is impracticable due to the tractor being an imported model, the testing station may itself
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 adjustment of the carburettor or the injection pump and the setting of the governor shall conform
to the specifications provided by the manufacturer.

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.

Thetest report shall state the place and duration of running in.

2-7
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3.3 Technical Specifications Sheet and Information Essential to the Test Station

The tractor manufacturer shall supply a specification of the tractor consisting of the items listed in the
specimen test report, as well as any further datarequired to carry out the tests.

These technical specifications shall be checked as far as possible by the testing station. (The extent of
checking shall be recorded in the test report as specified in the ‘ specimen test report’, Annex A.)

331 Guidance for manufacturers and test stations when checking dimensions:

The tractor must be standing on an impenetrable horizontal surface. Lengths and widths are measured
on horizonta lines and heights on vertical lines;

The vehicle must be stationary with wheels or tracks and components as if it were travelling in a
straight line, unless otherwise stated;

The dimensions shall apply to new vehicles normally equipped, tyre pressure being adjusted to give
the dynamic radius index appropriate to the tyre size (see |SO 4251-1:1998).

34 General Rulesand Directionsfor Tests
34.1 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 form of an operating handbook unless specifically required by

test criteriaand then only by arrangement with the manufacturer

342 Permissible measurement tol erances

Rotational speed: +05%
Time: +0.2s
Distance: +05%
Force: +1.0%
Mass: +05%
Atmospheric pressure: + 0.2 kPa
Tyre pressure; +50%
Hydraulic system pressure: +20%
Temperature of fuel, etc.: +20°C
Wet and dry bulb thermometers: +0.5°C

These values shall be used unless otherwise specified by atest procedure.
343  Auxiliary equipment

For all tests, accessories such as the 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 handbook
and without using tools, except as otherwise specified for a particular test. If not, accessories should
remain connected and operate at minimum load.

The fan speed shall always be measured in the power take-off and the drawbar tests and recorded with
each test point.
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344  Ambient 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
atitude, a modified injection 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.

Temperature limits are given in the individual test procedures below.
345 Fuels and lubricants

Fuels and lubricants shall be selected from the range of products commercidly available in the
country where the equipment is tested but shall conform to the minimum standards approved by the tractor
manufacturer. If the fuel or lubricant conformsto a national or international standard, it shall be mentioned
and the standard stated.
3.4.6 Repairs during tests

All repairs made during the tests shall be noted in the test report, together with comments on any
practical defects or shortcomings about which there is no doubt.

4. PERFORMANCE TESTS
41 Power Take-Off and Engine Tests

If the manufacturer does not allow the use of the main power take off to transmit the full power, or the
mode of operation or design prevents it, then the engine power can be tested at the flywhed. If neither of

these tests can be achieved, a drawbar test must be carried out as described in 4.4.6.

Even if the aternative power test is performed, if there is a main power take-off fitted, it must be
tested as described in 4.1.4

Test requirements

The torque and power valuesin the test report shall be obtained from the dynamometer bench without
correction for losses in power transmission between the power take-off and the dynamometer bench.

In al tests, the shaft connecting the power take-off to the dynamometer shall not have any appreciable
angularity.

The ambient temperature shall be 23 + 7°C

If, in the test bench, use is made of an exhaust gas discharge device, it must not affect the engine
performance.

The various tests shall be carried out continuously.
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Essential measurements

In addition to the performance measurements required in each test below, the following shall also be
measured and recorded in the report:

— Fuel temperature at a suitable point between the tank and the engine;
—  Oil temperature at a suitable point in the il flow;

— 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;

— Air temperature measured at two points: one approximately 2 min front of the tractor and
approximately 1.5 m above the ground, the other at the engine air intake;

—  Atmospheric pressure;
— Relative humidity.
Graphical presentation of results

The test report shall include presentation of the following curves made for the full range of engine
speed available:

Power as afunction of speed (with standard power take-off speed indicated);
Equivalent crankshaft torque as afunction of speed (except for fluid transmission);
Hourly and specific fuel consumption as a function of speed;

Specific fuel consumption as afunction of power.

Results from any tests listed under 4.1.1 or 4.1.3 below that have been carried out shal be displayed
on the same chart (except for the fuel consumption isometric curves).

41.1 Main power take-off
(Ableto transmit the full power of the engine)
4111 Maximum power test

The governor control being set for maximum power, the tractor shall operate for a period of one
hour subsequent to a sufficiently long warming-up period for power to become stabilised.

The maximum power quoted in the test report shall be the average of no less than six readings
made during the one-hour period, evenly spread over the period. If the power variation deviates by
more than 2 per cent from the average, the test shall be repeated. If the variation continues, the
deviation shall be stated in the report.

4112 Testatfull load and varying speed

The hourly fuel consumption, torque and power are measured as a function of speed. To plot the
curves, the test shall go down to an engine speed at least 15 per cent below the speed at which
maximum torque occurs or to an engine speed at least 50 per cent of rated engine speed, whichever
speed is lower. This is subject to any limitations such as safe operation of the tractor and test
equipment or as stated by the manufacturer in agreement with the test station.
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4113 Testsat varyingload
The governor control is set for maximum power:
— at rated engine speed;
—  at standard power take-off speed [540 or 1 000 min™(rev/min)].

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

41.1.3.1.1 Thetorgue corresponding to maximum power available at rated engine speed and at
standard power take-off speed;

411312 85 per cent of thetorque obtained in 4.1.1.3.1.1;
4,1.1.3.1.3 75 per cent of thetorque defined in 4.1.1.3.1.2;
4.1.1.3.1.4 50 per cent of thetorque defined in 4.1.1.3.1.2;
411315 25 per cent of the torque defined in 4.1.1.3.1.2;

4.1.1.3.1.6 Unloaded (with the brake disconnected if the residua torque is greater than 5 per
cent of the measured valuein 4.1.1.3.1.2).

412 Engine tests (Engine performance tests in addition to, or in place of, the main power take-off
tests)

4.1.2.1 Additiona test requirements for engine-only tests

Any accessory that is not necessary for the continuous operation of the engine, such as the
hydraulic lift pump or air compressor shall be disconnected if thisis possible.

The dynamo, or generator, with no load, shall remain connected and all other components
necessary for the operation of the engine in the tractor shall remain in operation, such as air cleaner,
exhaust muffler and fan.

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

4122 Testresults

All the tests listed as tests at the main power take-off will be made except when the test is carried
out in addition to a main power take off test, in which case the one-hour test can be omitted. The
measurements normally made at the standard speed of the power take-off will not of course be made
for tractors with no power take-off.
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Sufficient data shall be obtained to relate specific fuel consumption, power, torque and engine
speed throughout the working range of the engine. The results shall be presented graphically on one
chart showing torque (ordinate) and speed (abscissa) curves of equa specific fuel consumption and
equal power. The values of speed and torque may be shown respectively as percentage values of the
rated speed and the torque at rated speed. The results shall aso be presented in atable as shown in the
specimen test report.

4.1.3 Fuel consumption tests
4.1.3.1 Fiveextrapointsfor calculating fuel consumption characteristics

The power test at power take-off or engine serves not only to show the power available at the
power take-off shaft, but aso to establish fuel consumption figures and a diagram, which characterise
the engine itself.

The specific fuel consumption figures measured at these 5 additional points, together with the full
load- and the governor control curve- results, enable the evaluation of fuel economy for the tested
tractor for all kinds of tractor power take-off operation. These figures also enable comparison of
different tractors and a guide to fuel economy in drawbar work.

In each case they allow for the comparison of fuel economy within the whole range of possible
operating points.

Typical operation for these 5 extra points could be described as follows, point (1) being that
obtained at rated engine speed in the main test:

point (2) high power at max. speed:  Heavy drawbar- work

point (3) high power at 90% speed:  Heavy drawbar- or power take-off work at
standard speed

point (4) low power at 90% speed: Light power take-off- or drawbar- work

point (5) high power at 60% speed:  Heavy drawbar- or power take-off work at
economy power take-off speeds or automatic
engine speeds, near the most economical
operating range of engine

point (6) low power at 60% speed: Light drawbar- or power take-off work at
reduced speeds.

Testsat varying load, point (1) and additional points (2) to (6) above.
Torgue, engine speed and hourly fuel consumption shall be recorded at the following loads:
4.1.3.1.1 maximum power at rated engine speed (4.1.1.3.1.1) [point (1)];
4.1.3.1.2 80 % of power obtained in 4.1.3.1.1 at max. speed setting [point (2)];

4.1.3.1.3 80 % of power obtained in 4.1.3.1.1 with governor control set to 90 % of rated engine
speed [point (3)];

4.1.3.1.4 40 % of power obtained in 4.1.3.1.1 with governor control set to 90 % of rated engine
speed [point (4)];
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4.1.3.1.5 60 % of power obtained in 4.1.3.1.1 with governor control set to 60 % of rated engine
speed [point (5)];

4.1.3.1.6 40 % of power obtained in 4.1.3.1.1 with governor control set to 60 % of rated engine
speed [point (6)].

4.1.3.2 Additiona power take-off ratio (economy)

Where an alternative power take-off gear ratio is available that is designed to give standard power

take-off speed at lower engine speeds for the benefit of better fuel economy, the power it generates
may be measured subject to the following minimum regquirements:

4.1.4

4.1.3.2.1 Test Requirements

Maximum power shall be measured at a speed equivalent to rated engine speed and at the
engine speed giving the standard power take-off speed.

The governor lever shall be set to give maximum power at standard power take-off speed and
the tests shall be run at a suitable time during the main power take-off tests. To maintain consistency
of measurement for comparison purposes, test conditions shall match those prevailing during the
measurement of the equivalent points on the main power take-off test.

4.1.3.2.2 Test Results

The test results shall be displayed adjacent to those of the main power take-off test in the
specimen test report for the purpose of easy comparison.

Special case of tractors with a power take-off unable to transmit the full power of the engine

Tests at the main power take-off are made when the main power outlets can transmit the total
available power.

Alternatively, when the power take-off cannot transmit the full power, afull power test shall be made
at the engine crankshaft. In such cases, the power take-off shall still be tested, depending upon the type of
coupling as follows:

4.1.4.1 Mechanical coupling between engine and power take-off

The power take-off test will be made consisting of a two-hour test at the maximum power

specified by the manufacturer with a 20 per cent increase in torque applied every five minutes for a
period not exceeding one minute. If the engine does not develop the 20 per cent increase in torque the
intermittent overload shall be carried out at maximum engine torque. This fact shall be noted in the
test report. In either case the maximum power take-off power reported for the two-hour test will be
that specified by the manufacturer.

4.1.4.2 Non-mechanical coupling between engine and power take-off

This will be the case of afluid or electrical power transmission system with its possible cooling

component. The following test conditions and procedures shall apply:
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4.1.4.2.1 Test Requirements

In addition to those required under 4.1.4.1 above, a means shall be provided for measuring the
temperature of any non-mechanical components which couple the engine to the power take-off
system.

4.1.4.2.2 Test procedure

The governor control lever being set for maximum power, the system shall be operated at
maximum power take-off power for a period sufficient to establish stabilised conditions but not less
than two hours. The power take-off system shall be considered stable when two consecutive
temperature readings of the cooling device taken 10 minutes apart do not differ by more than 1°C.

The tractor shall then operate for a period of one hour. The maximum power quoted in the
report shall be the average of a minimum number of six readings to be evenly spread. If the power
take-off or the engine speed deviates by more than 2 per cent from the standard power take-off 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 one-hour test shall be made at the power take-off power level observed above and at
the lowest engine speed which will maintain this power at the rated power take-off speed.

A third series of tests shall determine power take-off power at part loads with the governor
control set asfor the second test. Each test shall last at least 20 minutes and shall be made according
to4.1.1 above.

415 Performance at the belt or the belt pulley shaft
4151 Test Regquirements
The tractor pulley shall be connected to that of the dynamometer bench by a belt. This belt shall
be flexible and have appropriate power and torque transmission characteristics. Belt slip shall not

exceed 2 per cent and the necessary tension to obtain this condition shall be as small as possible.

The tests at the pulley shaft shall be conducted by directly coupling the tractor pulley to the
dynamometer shaft.

All of the provisions for tests at the main power take-off shall apply to the belt tests and to the
pulley shaft tests, with the exception of those at standard power take-off speed and for tractors unable
to transmit the full engine power at the power take-off.

If the engine speed recommended by the manufacturer for tests at maximum power does not
correspond to a standard belt speed, the operational characteristics of the engine at the speed
corresponding to the standard belt speed shall be measured during the full load test.

4152 Testresults

The power, belt slip, hourly fuel consumption and specific fuel consumption in relation to engine
speed shall be recorded, asin the main power take-off test.
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416 Performance in a hot atmosphere
4.1.6.1 Test Requirements

These tests must be made at a temperature regulated to £ 2°C. The tractor is coupled to a
dynamometer bench as in the power take-off tests.

During the tests the following temperatures are taken: water temperature at the cylinder block
before the thermostat or, in the case of an air-cooled engine, temperature at the point prepared by the
engine manufacturer to hold the temperature sensing device; air temperature at the cooling system
inlet; engineoil temperature; air temperature at the air cleaner inlet; fuel temperature.

4.1.6.2 Test procedure

A first series of tests takes place with the governor control lever set for maximum power at the
rated speed of the engine.

The temperature of the cooling system and of the engine oil, at maximum engine power and under
stable conditions, are recorded as a function of the ambient temperature which will be taken as being
the temperature of the air entering the cooling system.

Before taking readings, all temperatures must be stabilised. The ambient temperature limit for
running the tractor is the temperature at which the engine achieves its temperature limit in running,
determined either by the boiling of the cooling water or by obtaining the maximum temperature at the
insertion point of the safety thermostat specified by the manufacturer, or yet again by obtaining the
maximum temperature fixed by the manufacturer for the engine ail.

The approximate value of the ambient temperature limit is worked out graphically by
extrapol ating the engine temperature curves (cooling system or oil temperature).

4.16.3 Test Results

The power loss is determined in the same way, being expressed as a percentage of maximum
power abtained in the main power take-off tests. If the power take-off speed at maximum power is
more than 25 per cent greater than at standard speed, the test shall be repeated at that speed.

4.1.7 Low Temperature Starting Test
4.1.7.1 Test Requirements

The test shall determine the lowest temperature at which the engine is able to start or provide
verification of the manufacturer’s claim on this point. The only energy source alowed for use before
and during the start attempts is the battery of the tractor.

41711 Fue

The complete fuel system shall be filled with the appropriate grade of fuel for operation at the
test temperature. |If prior to the test the engine has been operating on another fuel, new filter
elements shall be fitted and care shall be taken to drain the fuel from al components of the fuel
system, to flush and fill it with the appropriate test fuel, and finaly to run the engine to ensure that
the system is free of air.
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The following data on the fuel used shall be recorded: type, density at 15°C, octane or cetane
number and pour-point following the guides of 1SO 3016:1994 (pour-point), 1SO 5164:1990 (octane
number research), 1SO 5163:1990 (octane number motor), 1SO 5165:1998 (cetane number) and
SO 3675:1998 (density).

4.1.7.1.2 Lubricating oil

The engine and transmission lubricating systems shall be filled with the appropriate grade of oil
for operation at the test temperature. If prior to the test the tractor has been operating with grades of
oil appropriate to other temperatures, care shall be taken in draining these, flushing and filling with
the appropriate dils. The ail levels shall be checked after running the engine for a few minutes and
topped up if necessary before commencing the test. The grade of oil used shall be recorded.

4.1.7.1.3 Starting systems
*  Electrical

The batteries (origina batteries and spare batteries of same model and type) shall be fully
charged. Battery terminals and leads shall be checked for good condition;

*  Potential energy storage types (mechanical, hydraulic, etc.)

Where appropriate two tests shall be carried out. In one the storage system shall be charged
before the soaking period, and in the other it shall be charged immediately prior to the starting
attemptsif thisis possible.

4.1.7.1.4 Cooling system
With water-cooled systems antifreeze solution of the appropriate strength shall be used.
4.1.7.15 Startingaids

All systems to aid starting shall be checked for correct operation before the start of the test. At
least one test shall include a starting trial without using any external energy sources, either electrical,
mechanical or hydraulic. Upon request, additional triads can be made with starting aids
recommended by the manufacturer. Aids used shall be recorded.

4.1.7.2 Test procedure

The tractor shall be placed and maintained in an environment held at the test temperature until all
temperatures are stabilised. The temperatures are considered to be stable when they vary less than 2°C
in one hour.

The temperature of fuel, engine oil and transmission oil shall be measured in the middle of the
tanks with fuel tanks full and oils at the recommended level. The temperature of the coolant shall be
measured at the top of the radiator.

The temperatures in the environment shall be measured at four points around the tractor or, if that
is impossible, at half the distance between the tractor and the chamber wall and at the level of the
engine crankshaft centre. The temperature variations between the tractor and the four points must not
be more than 1°C. No starting attempts are alowed until two hours after al temperatures are stabilised
at the test temperature.
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Spare test batteries (to be used during subsequent tests) must be soaked to test temperature
together with the tractor and they must be kept in the environment until the test is completed.

If no spare batteries are available, the test battery(ies) shall be moved to a temperate environment
after each test to be fully charged and then allowed to soak with the tractor at the new test temperature.

Starting shall be attempted using the normal procedure recommended by the manufacturer. A
start shall be deemed successful when the engine runs with engine speed controlled by the governor
within 30 seconds after the starter begins to crank, without aid from the starter and thermal device. In
this test five attempts without charging the battery(ies) within a period of five minutes are permissible.

If the five attempts are unsuccessful, the tractor shall be started at an ambient temperature
allowing its start up and run for a period of at least 15 minutes. The test procedure will then be
repeated at a higher temperature. If on the other hand, the engine starts, the same procedure may be
followed at a lower temperature. The entrant shall determine the need for additiona tests, and the
temperature(s) at which they are conducted. The process shall be repeated until the lowest temperature
at which the engine is able to start is found. If the manufacturer does not require a specific starting
temperature, the test will begin using minus 15°C. If needed subsequent steps will be plus or minus
2.5°C.

The entrant shall have the option to nominate his operator for starting attempts.
4.2 Hydraulic Power
421  Test Regquirements
For al tests:

The hydraulic fluid shall be as recommended by the manufacturer and identified by type and viscosity
in accordance with 1SO 3448:1992.

At the start of each test, the temperature of the hydraulic fluid in the tractor hydraulic reservoir shall
be at 65 °C + 5 °C and be recorded. If this cannot be achieved, due to the presence of an oil cooler or other
system component, the temperature measured during the test shall be stated in the test report.

Tractor-mounted flow controls shall be adjusted to obtain maximum flow.

4211 Compulsory Tests (Section 4.2.2)

They shall be conducted with the throttle or governor control lever adjusted to the maximum
engine speed condition. The engine speed is recorded during the tests.

For tests conducted at maximum engine speed, the engine speed is continuously recorded during
the tests.

4.2.1.2 Supplementary Tests (Section 4.2.3)
They are available in order to provide additional information relative to the hydraulic system

performance characteristics. These tests are at the discretion of the manufacturer and can be
individually selected (any combination of the optional tests can be selected by the manufacturer).
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For tests conducted at rated engine speed, the throttle or governor control lever shall be adjusted
to maintain the rated engine speed within the tolerance limits as specified.

The auxiliary service couplings, measurement equipment, and associated definitions shall be in
accordance with 1SO 789-10:1996.

422 Compulsory steady state hydraulic pressure, flow, and power test - maximum available power

The following results shall be reported:

the maximum hydraulic pressure sustained by the open relief valve, with the pump stalled
in the case of closed-centre system with pressure-compensated variable delivery pump;
(see 1SO 789-10:1996 section 4.1);

the hydraulic power available at the auxiliary service coupling, at the flow rate
corresponding to a hydraulic pressure equivalent to 90 per cent of the actua relief valve
pressure setting in the circuit;

the maximum available hydraulic power test with flow through a single coupler pair, and
corresponding flow and available coupler outlet pressure (pressure near coupler where ail
is exiting from tractor;

the maximum available hydraulic power test with coupler pairs operating simultaneously
(flow through two or more coupler pairsif required), and corresponding flow and available
coupler outlet pressure (pressure near coupler where oil is exiting from tractor). If the
maximum hydraulic power is obtained with one coupler pair, thistest is not required.

423  Supplementary steady state hydraulic pressure and flow tests - maximum usable power,
maximum available differential pressure, peak pressure, and sump return pressure

The following results shall be reported:

the maximum usabl e (continuous) hydraulic power test with flow through a single coupler
pair, and corresponding flow and available differential pressure (pressure near coupler
where oil is exiting from tractor - pressure near coupler where oil is re-entering the
tractor, see |SO 789-10:1996, section 7.2.1);

the maximum usable (continuous) hydraulic power test with flow through two (or more if
required) coupler pairs operating simultaneously, and corresponding flow and available
differential pressure (pressure near coupler where oil is exiting from tractor - pressure
near coupler where ail is re-entering the tractor, see 1SO 789-10:1996, section 7.2.2);

the maximum available differential pressure with flow through a single coupler pair
(30 1/min - category 1, see 1SO 789-10:1996, section 4.1.2.1);

the maximum available differentia pressure with flow through a single coupler pair
(50 I/min - category 2 & 3, see 1SO 789-10:1996, section 4.1.2.1);

the maximum pressure ("peak pressure”) observed during the cylinder extended portion of
15 cycles of cylinder movement. (see 1SO 789-10:1996, section 4.2);
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— the hydraulic pressure with flow into sump return port with coupler (30 I/min - category 1,
50 I/min - category 2 & 3, see ISO 789-10:1996, section 4.1.2.2);

— the hydraulic pressure with flow into sump return port without coupler (30 I/min - category
1,50 I/min - category 2 & 3, see 1SO 789-10:1996, section 4.1.2.3).

4.3 Hydraulic Lift
431  Test Regquirements

The tractor shall be so secured that the reactive force of the power lift deflects neither tyres nor
suspension. The linkage shall be adjusted in the same way both with and without the coupled frame to
achieve typical arrangements as follows:

— thelinkage shall be adjusted in accordance with the tablesin SO 730-1:1994 + Cor 1:1995
and 1SO 730-2:1979. For those tractors which do not achieve the standard power range,
the lift force will be measured at the maximum achievable power range;

— the upper link shall be adjusted to the length necessary to bring the mast of the frame
vertical when the lower links are horizontal;

—  where more than one upper or lower link point is available on the tractor, the points used
shall be those specified by the manufacturer and shall be included in the test report;

— where there is more than one attachment point to connect the lift rods to the lower links,
the connection points used shall be those specified by the manufacturer and shall be
included in the test report;

— theseinitia adjustments, asfar as possible, shall cause the mast to turn through a minimum
of 10° from the verticd to the angle at which the frame isin the uppermost position. If this
is not possible, the fact shall be stated in the test report;

— theail pressure shall be checked during the test.
432 Lift at the lower hitch points

An external vertical downward force shall be applied to a horizontal bar connecting the lower hitch
points. Thisforce shall remain as vertica as possible in the median plane of the tractor throughout the lift
range. If necessary, the values of measurement will have to be corrected.

The lifting force avail able 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 shal be the maximum which can be exerted
against adtatic load. Additionally, the range of movement shall be reported. The pressure recorded during
the test must exceed the minimum relief valve pressure setting.

The values of force measured shall be corrected to correspond to a hydraulic pressure equivalent to 90
per cent of the actud 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.
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433 Lift on acoupled frame

A frame having the following characteristics shall be attached to the three-point linkage:

The mast height and the distance from the hitch points to the centre line of the tractor shall be
appropriate to the linkage category (as defined by 1SO 730 in 4.3.1 above). Where more than one category
is specified, that chosen for the test shall be at the manufacturer's option.

The centre of gravity shall be at a point 610 mm to the rear of the lower hitch points, on aline 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 asin 4.3.2 above. The weight of the frame shall be added to
the force applied.

434  Testresults
The following results shall be reported:

— the maximum corrected vertical force at the lower hitch points and at the centre 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;

— thefull range of vertical movement of the respective points of application of the force;

— the pressure equivalent to 90 per cent of the actua relief valve pressure setting;

— the pressure corresponding to maximum power delivered by the hydraulic system;

— the height of the lower hitch points above the ground in their lowermost position and
without load;

— the angle through which the mast turns from the vertical to the uppermost position;

— the main linkage dimensions and the mast height of the frame relative to the centre line of
the rear whedls as tested;

— thetemperature of the hydraulic fluid at the start of each test;

— the caculated moment around the rear whed axis, resulting from the maximum external
lift force at the frame which can be exerted through the full range of movement.

44 Drawbar Power and Fuel Consumption
44.1 Information about tests
4411 Tyresandtracks
Tests may be carried out on one or more sets of tyres of different sizes, and the several results

included in the test report. However, one of the tests only may be selected for inclusion in the
compulsory section of the test report.
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4412 Tread Bar Height

At the beginning of the drawbar tests, the height of the tyre or rubber track tread bars shall not be
less than 65 per cent of the height of the bars of the tyres or tracks when new. The height of the tyre
tread bars shall be measured by use of athree-point gauge. The gauge shall be placed astride the tread
bar and perpendicular to the direction of the tread bar as close to the centre line of the tyre or track as
possible. Two legs of the gauge shall be positioned at the base of the tread bar (at the point of tangency
between the tyre or track carcass and the radius joining the tread bar to the carcass). The third point of
the gauge shall be in the centre of the tread bar. The tread bar height shall be the difference in
elevation between the two outside legs of the gauge and the centre point. The tread bar height
measured in this manner shall be taken and averaged for a minimum of four equally spaced locations
round the periphery of the tyre or track. It shall be compared to similar data on a new tyre or track of
the same make, size and type.

4413 Balasting (Notfor4.4.2)
Ballast weights may be fitted. For tractors having pneumatic tyres, liquid ballast in the tyres may
also be used; the overall static weight on each tyre (including liquid ballast in the tyres and a 75 kg

weight representing the driver), and the inflation pressure shall be within the limits specified by the
tyre manufacturer, except as specified for the five-hour test (see 4.4.4 below).

4414 Testtrack, treadmill or axle dynamometer

The tests at the drawbar shall be conducted according to the following regulations in order to
provide reasonably comparable resultsin all countries.

The tests shall be carried out on a clean, horizontal, and dry concrete or tarmacadam surface
contai ning a minimum number of joints.

Tractors that are not suitable for operation on concrete or tarmacadam surfaces, such as steel-
wheeled or steel-tracked tractors shall be tested on flat, dry and horizontal, mown or grazed grassland,
or on ahorizontal track having equivalent 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 above.

An axle dynamometer may also be used for the optional test according to 1ISO 789-7:1991 (see
4.4.7 below).

The type of test track shall be clearly stated in the report.
4415 Gears (definition)

Conventional gearboxes, which have mechanically fixed ratios, i.e. ‘gears’, selectable either
manually or electro-mechanically for example, can only be tested within the limits of those fixed

transmission ratios.

Some other gearboxes however, can have fully or partially non-mechanical stepless transmission
systems.

If it is possible to select and sustain a transmission ratio on such a gearbox by the controls
available to the driver in normal work, for testing purposes such ratios or ‘speed settings may be
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considered the same as fixed gears. For atest, those controls may be used to select a sufficient number
and spread of gears/speed settings over the performance range of the tractor to adequately reflect the
performance envelope. At least 7 gears/speed settings ranging from 2.5 km/h to 17.5 km/h (or stopping
at the gear/speed setting where maximum drawbar power is developed) shall be tested.

In tests using this method, the ratios chosen will also be known as ‘gears’ or ‘speed settings and
tests will be carried out according to 4.4.2 below.

4416 Drawbar

The line of draught 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 devel ops maximum drawbar pull.

In the case of whedled tractors, the following relationship shall be maintained:
PH 11 0.8WZ, where

P is the maximum drawbar pull;

H isthe static height above ground of the line of draught;

W isthe static weight exerted by the front wheels on the ground; and
Z isthe wheelbase.

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.

4417 Genera Test Requirements

During al the tests at the drawbar, the governor control shall be set for maximum power except
where instructed in 4.4.2.1 below. Tests shall not be made in gears or speed settings in which the
forward speed will then exceed the safety limits of testing equipment.

For each gear or speed setting, at the speed and pull giving maximum power in that gear/speed
setting, there shall be recorded the engine speed, power, drawbar pull, speed, dip of wheels or tracks,
fuel consumption (where specified by the test), temperature of fuel, coolant and lubricating oil and the
atmospheric conditions.

During tests the ambient temperature shall not exceed 35°C.

In the case of wheeled tractors performance values only up to 15 per cent mean wheel dip shall be
reported. As the no-dlip distance will vary according to the degree of wear of the tyres it will be
necessary to check this regularly, particularly before determining maximum drawbar power. With
track-laying tractors the maximum drawbar pull, together with the corresponding track dlip, and also
the point corresponding to a track slip of 7 per cent or more shall be stated as a footnote beneath the
table giving drawbar power values.

If possible, tracklaying tractors can be tested on a dry concrete or tarmacadam surface. In such a
case, test procedure and conditions shall be those applicable to wheeled tractors.
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4.4.1.8 Transmissions not mechanically linked to the engine and automatic / steplessly variable
transmissions

— Non mechanically linked

If the tractor is equipped with a hydrokinetic torque converter 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.

— Steplessly variable/ fully automatic

In the case of tractors with a steplessly variable transmission, it may not be possible to record the
maximum power in the chosen gear ratios or with a particular ‘speed setting’. The drawbar power
envel ope curve shall be obtained by determining the maximum power and fuel consumption figures for
a sufficient number of transmission ratios to enable an accurate envelope curve to be drawn. Power
values shall then be derived from this envelope at least at the following speeds:

Note: Drawbar power output at additional forward speeds may be included at the discretion of
the testing station.

Wheeled and comparabl e tractors:

kmh [ 25| 35/ 50/ 65] 80| 110] 175
Steel-wheeled and steel-tracked tractors:

kmh | 15| 25| 35| 50| 65| 80[ 100

In addition, the following data derived from the curve shall be reported:
— Maximum power, fuel consumption and corresponding speed;

— Maximum power and corresponding drawbar pull with travelling speed control and engine
governor control in the position giving maximum speed.

442 Drawbar power and fuel consumption test, unballasted tractor

4.42.1 Drawbar power tests will determine the power available at the drawbar of the unballasted
tractor over arange of different gears/speed settings.

Tests shall be made at least in those gears/speed settings, from one giving a travel speed
immediately faster than in the gear/speed setting in which the greatest maximum power is developed
down to one immediately dower than the gear/speed setting allowing maximum pull to be devel oped.

In the case of tractors with a steplessly variable transmission, instead of different gears with fixed
ratios, at least 7 evenly spaced forward speeds/ratios (see 4.4.1.8 above) shall be selected in order to
obtain resultsin the range 2.5 km/h to 17.5 km/h.
4.4.2.2 Fuel consumption test during the drawbar power test

In order to provide information on operational efficiency at part loads, fuel consumption will be

measured in two gears/speed settings typically used for fieldwork. One of which shall have a nomina
speed of 7.5 km/h (or a gear / speed setting giving a nominal speed nearest to that target) and the other
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givi_ng a npmi nal speed between 7 and 10 km/h, chosen by the manufacturer in agreement with the
testing station.
Measurements must be made at:
4.4.2.2.1 maximum drawbar power available in the selected gear/speed setting at rated speed;
4.42.2.2 apull equal to 75 per cent of the pull corresponding to maximum power at rated speed;
4.42.2.3 apull equal to 50 per cent of the pull corresponding to maximum power at rated speed;

4.4.2.2.4 reduced engine speed in a higher gear/speed setting, which is able to develop the same
pull and travelling speed asin 4.4.2.2.2,

4.42.25 reduced engine speed in the same gear/speed setting used in 4.4.2.2.4 with the same pull
and travelling speed asin 4.4.2.2.3.

With some small tractors and certain automatic or stepless transmissions, 4.4.2.2.4 or 4.4.2.2.5
may be impossible. Thisfact must be stated in the test report.

In the case of tractors incorporating a control mode with automatic common engine speed and
transmission control, this automatic mode may be used.

443 Additiona drawbar tests

Following exactly the instructions in the drawbar test above, a second test series may optionally be
performed on the tractor, ballasted (see 4.4.1.3 above) or with different tyres for example in accordance
with the manufacturer's specifications. The number of such optiona testsis not limited.

It is not necessary to record fuel consumption or to measure part 1oads when a full unballasted test has
already been carried out.

444  Ten-hour test (ballasted tractors)
4.4.4.1 Test Regquirements

This test could be carried out only if an additional drawbar test with the tractor ballasted (section
4.4.3) has been performed. It shall consist of two five-hour testsin succession.

Values of power, pull, forward speed and dip shall be included in the report. Fuel consumption
shall only be included in the report for the test under section 4.4.4.2 below.

In the case of tractors fitted with a hydrokinetic torque converter that can be locked out by the
driver, the test shall be carried out with the torque converter in operation, within the limitations
specified by the manufacturer in his published instructions. If the limiting conditions are reached, the
test shall be completed with the torque multiplier out of operation; the respective duration of the two
parts of the test shall be noted in the report and the fuel consumption separately stated.

During the ten hours of these two tests the engine lubricating oil consumption shall be measured
and expressed in units of mass per hour.
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4.4.42 The ballasted tractors shall be tested for 5 hours in the gear/speed setting designated by the
manufacturer, in agreement with the testing station.

This speed shall be one normally used for basic agricultural work such as ploughing but as far as
possible a different gear group from that used in 4.4.4.3 below.

The drawbar load applied shall be 75 per cent of the pull corresponding to maximum power at
rated speed in the selected gear/speed setting.

4.4.4.3 Following test 4.4.4.2 above, with a cooling interval between, tractors will be tested for a
further five hours at the drawbar pull giving at most 15 per cent wheel slip measured during test 4.4.3
above. The gear/speed setting used shall be the fastest in which the required pull can be obtained when
the engine is operating under the control of the governor.

It may be necessary to add supplementary ballast to reduce tyre wear and to have proper control of
the tractor, within the load limitations specified by the manufacturer for thistest.

445  Ten-hour test for the special case of steel-wheeled or steel-tracked tractors

For stedl track-laying and steel-wheeled tractors one test of ten hours shall be made as otherwise
specified in 4.4.4.2. This test shall be carried out in two five-hour periods, with a cooling interval in
between.

446 Drawbar power and fuel consumption tests for the special cases of tractors without a power take-
off or with a power take-off unable to transmit the full power from the engine

In those cases when atractor is not equipped with a power take-off or when the power take-off is not
permitted to transmit the full power of the engine (see 1.2 above), the engine may be tested in accordance
with section 4.1.2. If the engine is not tested, or as an option requested by the manufacturer, the following
series of drawbar tests under either unballasted or ballasted conditions shall be performed:

4.4.6.1 A two-hour test a maximum power in a gear/speed setting chosen by the test station in
agreement with the manufacturer within the range of gears from the lowest gear/speed setting, which
allows the maximum power of the engine to be utilised to the highest gear/speed setting, which allows
acontrollable test to be performed by the test station. The gear/speed setting chosen must aso allow to
carry out the test according to 4.4.6.2 down to a speed where maximum drawbar pull occurs within
maximum 15 per cent wheeldlip. During this test, engine revolutions, fuel consumption, travel speed,
dip, drawbar pull and relevant temperatures and pressures shall be monitored, and recorded at |east
every ten minutes. In addition, fuel temperature must be maintained throughout the test. The
maximum drawbar power shall be the average of the readings made during the two-hour period. If the
power deviates by more than 2 per cent from the average, the tests shall be repeated. If the variation
continues, the deviation shall be stated in the report.

446.2 A test a full load and at varying engine speed (also called a "lugging run™) shal be carried
out with al adjustments the same as for the regular drawbar tests and PTO tests. Drive member dlip
shall be limited to 15 per cent and data recorded shall be the same as for the other drawbar tests. The
gear/speed setting shall be the same asthat used in test 4.4.6.1.

Tractors with a torque converter or torque multiplier that can be locked out shall be operated in
both unlocked and locked mode. Tractors with automatic downshift systems shall be tested until the
first downshift occurs. Section 4.4.6.2 may not apply to tractors with infinitely variable shift systems.
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44.6.2.1 A seriesof test runs shall be made starting at maximum power at rated engine speed. The
drawbar load shall be stepwise increased resulting in a decrease of engine speed at 100-rpm
increments. The test steps shall continue until maximum pull is obtained, or other limitations such
as cooling capacity of the engine or torque converter (if equipped), or any other limitation stated by
the manufacturer.

4.4.6.2.2 A part-load test shall be made at 75 per cent of pull obtained at rated engine speed.

4.4.6.2.3 A second part-load test shall be made at 50 per cent of pull obtained at rated engine
Speed.

4.4.6.3 Graphical presentation of results

The test report shall include presentation of the following curves made for the full range of engine
speeds available:

— Drawbar power as afunction of engine speed;
— Increasein pull as afunction of engine speed,;
— Hourly and specific fuel consumption as afunction of engine speed.

447  Axlepower determination

Test conditions, procedures and reporting shall be subject to the general provisions of the Codes. The
test method shall follow 1SO 789-7:1991.

45 Turning Area and Turning Circle

The turning area and turning circle may be determined as shown in 4.5.1 and 4.5.2 below or, for non-
track-laying tractors, according to the conditions and procedures used in 1SO 789-3:1993 Agricultural
Tractors - Test Procedures - Part 3: Turning and Clearance Diameters.

The radii of the turning area and turning circle will be reported as shown in the OECD specimen test
report.

451  Test Regquirements

These measurements shall be made on the same type of test track as would be used for the test at the
drawbar. The track setting shall be one commonly used in the country undertaking the test. Front and rear
track settings shall be as nearly as possible the same and shall be recorded. The tractor shall be unballasted
and moving slowly (approximately 2 km/h).

452  Test procedure
Tests shall be made turning right and left, without using the steering brakes.

Measurements on four-wheel-drive tractors whose front-wheel-drive can be disengaged shal be
performed only without front-wheel drive.

Tractors which have front and rear steering wheels and which have devices for disconnecting the
steering of one or both axles shall be tested in the configuration which provides the smallest radius. Other
steering combinations can be tested at the option of the testing station.
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For track-laying tractors which can turn on the spot and thus have no measurable turning circle, the
radius of the turning area only shall be reported. This shall be the distance from the centre of rotation to
that point on the tractor that describes the largest circle.

4.6 Centre of Gravity

The test conditions and procedures outlined in ISO 789-6:1982 Agricultural Tractors - Test
Procedures - Part 6: Centre of Gravity and its amendment Amd 1:1996 may be used to determine the
position of the centre of gravity of the test tractor.

This shall be determined with full tanks and the driver replaced by a weight of 75 kg on the driver's
seat, the tractor being otherwise unballasted.

4.7 Braking
47.1  Genera Test Requirements

The performance of service braking devices shall be based on the mean deceleration calculated over
the stopping distance. The stopping distance shall be the distance covered by the tractor from the moment

when the driver begins to actuate the control of the device until the moment when the tractor stops.

The performance of the parking braking devices shall be based on the ability to hold the tractor
stationary, facing up and down sl opes.

The braking performance shall be measured during road tests conducted under the following
conditions:

— The tractor mass shall be as prescribed for each type of test and be specified in the test
report;

— The braked axle wheels shall be fitted with the highest load capacity tyres used in normal
agricultural work;

— Theroad shall have a surface affording good adhesion;

—  Thetest shal be performed when thereis no wind liable to affect the results;

— At the start of the tests the tyres or rubber tracks shall be cold. The pressure in the tyres or
the track drive and suspension system shall be as prescribed for the load actually borne by
them when the tractor is stationary.

The performance shall be measured without locking the brakes.

During the tests the tractor shall be fitted with any parts intended by the manufacturer for the
operation of towed vehicle braking devices.

4.7.2 Braking Tests

4.7.2.1 Cold service braking device test
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Test Requirements

The brakes must be cold at the beginning of the test. A brake is deemed to be cold if any of the
following conditions is met:

— the temperature measured on the disc or on the outside of the drumis below 100°C;

— in the case of totally enclosed brakes, including oil immersed brakes, the temperature
measured on the outside of the housing is below 50°C;

— the brakes have not been actuated for one hour.

During the braking test, an unbraked axle, when capable of being declutched, shall not be
connected with a braked axle.

The test shall be conducted under the following conditions:

— the tractor shall be balasted to its maximum mass with an unbraked axle also loaded to its
technically permissible maximum mass; for tractors braking on all wheels, the front axle
shall be laden to itstechnically permissible maximum mass;

— thetest shall be repeated on the unballasted tractor carrying only the driver and, if necessary,
a person responsible for monitoring the results of the test;

— theroad shall belevel.
Test Procedure

With the tractor travelling at its maximum speed or 50 = 5 km/h, whichever is less, a measured
force shall be applied to the control of the service braking device and the resulting stopping distance

measured.

Where possible the engine shall be declutched when starting to apply the brakes. If this is not
possible, the engine speed control shall be moved to the minimum engine speed position.

Test Results

The stopping distance for a series of values of force applied to the control of the braking device
shall be recorded and the corresponding values of mean deceleration calculated from the following
formula:

f = V?/2S, where

f isthe mean deceleration (m/s?);

V theinitial speed (m/s);

Sthe stopping distance (m).

Sufficient values shall be obtained to establish the relationship between mean deceleration and
force applied to the control of the braking device.

The force shal vary between zero and, if possible, the force a which the brakes lock. If the
brakes do not lock, the effect of pedal forces up to 600 N shall be recorded.
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Additionally, the minimum stopping distance obtained without locking the wheels shall be
reported along with the corresponding initial speed and braking control force.

Deviation of the tractor from its origina course and any abnormal vibration during braking shall
also be reported.

Graphical Presentation

The relationship between mean decel eration and force applied to the control of the braking device
shall be reported in the form of a graph and atable of corresponding values.

4722 Fadetest
Test Procedure

As a first method, the tractor shall be towed for 1 km at 80 £ 5 per cent of its maximum speed
with, if possible, the engine disengaged from the driven axles and the service brake applied such that
the towing forceis 10 per cent of the maximum tractor weight.

As an alternative, the tractor shall be driven for 1 km at 80 + 5 per cent of its maximum speed.
The service brake shall be actuated with that force which had given a mean deceleration of 1 m/s” in
the preliminary brake tests with cold brakes. The governor control lever has to be set at the start of the
drive. Theinitial speed shall be maintained throughout the drive by actuation of the service brake.

Immediately after heating the brakes by whichever of the above two procedures is appropriate, the
cold service braking device test shal be repeated without allowing the brake to cool and omitting
measurements with the tractor unballasted.

The report shall state which method of heating the brakes was used.
4.7.2.3 Parking braking device test

The tractor shall be ballasted to its maximum weight. The force which it is hecessary to apply at
the control of the parking braking device to hold the tractor stationary when facing up and down an 18

per cent gradient shall be measured.

The measurements may be made either on a sloping road or by applying a pull to the tractor on a
level road.

If it is necessary to actuate the parking braking device control several times in order to hold the
tractor stationary, the maximum force applied shall be recorded.

4.8 External Noise Level
481  Test requirements
4.8.1.1 Measuring equipment
A precision quality sound level meter shall be used meeting the requirements of the International
Electrotechnical Commission Standard IEC 60651:1979 Sound level meters + Am1:1993 + Am2:2000.

Measurement shall be carried out with a frequency weighting network in conformity with curve A and
set to give fast response asis described in the |EC publication.
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The equipment shall be calibrated frequently and, if possible, before each measuring session. An
adequate technica description of measuring equipment shall be given in the test report.

4.8.1.2 Genera requirements

Measurement will be made on the unballasted tractor with no load, in a sufficiently silent and
open zone (ambient noise and noise of wind 10 decibels less than the noise to be measured). For
example, this zone may be an open space of 50 m radius, of which the central part of at least 20 m
radius shall be practicaly level and made of concrete, asphalt or smilar material and shall not be
covered with powdery snow, high grass, friable soil or cinders.

The surface of the track shall be of such akind that pneumatic tyres do not cause excessive noise.

Measurements shall be made in fine weather with little or no wind. Any extraneous noise
occurring during the reading, which is not connected to genera sound level measurement, shall not be
taken into consideration.

4.8.1.3 Stabilised speed to be used

The stabilised speed to be used will be equal to three-quarters of the attainable maximum in the
gear giving the highest speed used for roadwork.

482 Noise level test

At least two measurements shall be carried out on each side of the vehicle. Preliminary measurements
to establish governor control setting may be made but shall not be taken into consideration.

The microphone shall be placed 1.2 m above ground and at a distance of 7.5 m from the axis of
forward movement of the vehicle, measured along the perpendicular PP' to this axis.

Two linesAA' and BB', parallel to theline PP' and situated respectively 10 min front and behind this
line, shall be marked on the test track. Vehicles shall be driven at stabilised speed, under the conditions
specified above, as far as line AA'. At this moment, the governor control lever shall quickly be fully
opened. The lever shall be held in this position until the vehicle has passed line BB' and then brought to
the minimum position as quickly as possible.

Measurements shall be considered valid if the difference between (the) two consecutive
measurements on the same side of the vehicle is not greater than 2 decibels. The value shal be that
corresponding to the highest sound level.

4.9 Waterproofing Test
49.1 Genera

The waterproofing test is applied to wheeled or track-laying tractors to be used in the paddy field for
puddling.

The primary purpose is to verify the waterproofing functions of the wheel axles, the brake assembly
and the clutch assembly.

Verification can however be extended at the request of the manufacturer to other parts of tractors such
as engine sump, hydraulic/transmission case and self starter that could be damaged by water penetration.

2-30



CODE 2 - March 2005

The tractor is classed as “waterproof tractor,” if after the test described below, there is no water
penetration into axle, brake, clutch system or any other part submitted to the verification.

4972 Test conditions
4921 Testbed

The test shall be conducted in a cistern (see figure below). The tractor shall be set on the roller
bed (or on asimilar device) where the tractor remains safely fixed during the test. For two-wheel-drive
tractors the front axle shall be driven by external means (see figure below) at the same equivalent
ground speed asthe rear axle.

49.2.2 Water level

The water level shall be adjusted to the height of the centre line of the front axle (wheeled tractor)
or the driven sprockets (track-laying tractor) with the tractor in a horizontal position, asif driving on a
road. However, if the centre line is higher than 400 mm above ground level (in accordance with 1SO
4251-1:1998) the water level shall only be raised to 400 mm above the ground level.

Potable water shall be used in the cistern.

The same tyres as described under “2.6 Tyres and track width specifications’ in the specimen test
report shall befitted for the test.

493  Test procedures
49.3.1 Genera provisions

The tractor shall be in the gear giving the nominal forward speed nearest to 6km/h and operated
continuously at rated speed for 2 hours. The tractor shall then (immediately) be removed from the
cistern and any excess water shall be wiped off the outside of the axles, clutch and brake assemblies
with arag. The tractor shall be left in a place free from rain or snow for at least 12 hours before being
finally checked.

The axles (including centre pivot), clutch housing, the brake assembly and any other part also
optionally submitted for test shall then be disassembled and any evidence of water penetration into
them shall be stated in the test report.
4.9.3.2 Unsuccessful test

If the test fails, the manufacturer may ask for a repeat test of the same tractor but only once. The
tractor when re-tested, shall be equipped with the same components after the seals have been changed
and/or re-fixed in conformity with manufacturing specifications.
4.9.3.3 Checking methods

4.9.3.3.1 Non-lubricating parts (e.g. ‘dry’ brakes)

‘Dry’ type clutch housings, and similar ‘dry’ tractor components, shall be checked visually
inside for water ingress as indicated by actual water or rust from oxidation.
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4.9.3.3.2 Oiled parts

For the tractor’s parts running in oil and under test, the oil in the housing shall be checked using
one or more of the following alternative methods:

—  Visua method

Distinct emulsification and/or colour change of the oil shall be regarded as proof of water
ingressor;

— Crackling method

When water ingress is not visualy distinct, the presence of water in the lubricant shal be
checked by putting a heated electric soldering iron into the oil. The presence of water crackling shall
be regarded as waterproofing failure; conversely, no crackling shall be regarded as waterproofing or;

— Other methods

Other physical (e.g. centrifugation) or chemical (e.g. Karl-Fisher) standards to check if thereis
water in the oil are accepted.

Tractor

o
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51 Special case of testing 2-WD and 4-WD versions of the same tractor

Example of cistern for waterproofing test

5. SPECIAL CASES

If, at the request of the manufacturer, 2- and 4-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 take-off. Power take-off-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 take-off test. If 2- and 4-wheel drive versions of a single
tractor are tested together and if positions reative to the ground are different, the lifting force of each
version must be checked. If they differ by more than + 2.5 per cent, both must be tested and a separate
table for each included in the test report.

52 Re-testing

A testing station needs only re-test a tractor model if it has been modified so that its performance may
be affected.
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If the stated modifications result in changes in performance within limits set in 5.4 below, after
prescribed verifications, an extension of validity of the origina test report may be requested by the
manufacturer.

If such an extension is not wanted, atest of the modified model may be proposed to the Station which
shall ensure by a check with the OECD that no country has already carried out the relevant tractor test.

When a National Designated Authority prepares a test report for a retested tractor it must point out
and report the modifications that have justified the new test.

5.3 Minor modifications

If there are minor modifications on the tractor such as changes of vehicle colour, decals, design of
sheet metal parts, make or model denominations for marketing purposes, the tractor performance is not
affected. Therefore the testing station which carried out the original test will issue a“Minor Modification
Certificate” on the National Designated Authority’s responsibility, stating all changes and confirming, after
checking if applicable, that performance is not affected. This certificate shall be drafted according to the
specimen provided for in the Code, as an annex to the original test report and subject to the same
circulation regquirements.

54 Non-minor modifications open to validation by extension

As opposed to minor modifications, so-called non-minor modifications are related to the engine and
its components or other parts of the tractor. Tractor performanceis affected.

After checking, such modifications shall result in the drafting of a new test report where they will be
highlighted. The test report will be subject to the usual procedure before final printing and circul ation.

54.1 Modifications of the engine and its components
Conditions of validation of atest report by extension are the following:

A power take-off test of the modified tractor shall have shown that all modifications did not result in a
change of PTO-torque and fuel consumption measured in the origina test by more than + 2.5 per cent at
manufacturer’s rated engine speed and/or maximum power. Power take-off performance must remain
within £ 2.5 per cent at all other engine speeds between high idle speed and maximum torque speed.

54.2 Modifications of other parts affecting tractor performance
Examples of such modifications are:

— changesin efficiency of the hydraulics;
— changesin gearbox design, ratios staying the same;
— changes in manufacturing some tractor components (front axle, power train, etc.).

In all these cases the station shall verify by atest the effect on tractor performance. The outcome of
the PTO verification will lead to a decision in accordance with Rule 5.4.1. In order to check the other
effects of the modifications, further performance verifications may be required by the station. If these tests
show deviations of more than = 2.5 per cent, the results shall be reported as repeats of compulsory or
optional tests (see 1.2 above).



CODE 2 - March 2005

ANNEX A

SPECIMEN TEST REPORT

Note:  Units shown below, which appear in ISO 1000:1992; Amd1:1998, shall be stated and followed
by national unitsin parentheses, if necessary.

(on - Tractor manufacturer's name and address:
- Location of tractor assembly:

- Submitted for test by:

- Selected for test by:

- Place of running-in:

- Duration of running-in:  h

- Location of test:

OO0 O0OOO0OO0

1. SPECIFICATIONSOF TRACTOR
1.1 Identification
1.1.1 Denomination

C - Make of the tractor:(*)

C -Model (trade name) :

C -Type: 2 WD or 4 WD ; rubber or steel tracks (if applicable);
articulated 4 WD or articulated 4 WD with twin (dual) wheels (if applicable)
(*) possibly different fromtractor manufacturer’s name

1.1.2 Numbers

D - 1st Serial N° or prototype

C - Seria N°:

113 Other specification (if applicable)
- Model(s) for other countries:

- Transmission type or gears X ranges.
- Speed version : 30 or 40 km/h

OO0

The information opposite each item shall be validated by the Testing Station. An item marked “C”
indicates to the test report user that the information declared by the manufacturer has been checked; an
item marked "D" that the manufacturer's declaration has been endorsed. For example, the make of the
supercharging device is declared by the manufacturer and checked "C" as consistent with the tractor by the
testing station, while the pressure of the supercharging device is ssimply declared "D" by the manufacturer.
Testing station's markings show compliance with article 9 of Appendix 3 to the Decision. When an item
marked “C” in the specimen test report has not been checked by the testing station. The item shall be
marked “D” and afoot not added giving the reasons why the testing station has not checked it.
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- Manufacturer identification or Technical type number:

Engine

- Make/Model/Type:
- Serial N°:

Cylinders

- Number/disposition:

- Bore/stroke:

- Capacity:

- Compression ratio:

- Arrangement of valves:

- Cylinder liners (wet or dry):

Supercharging

- Make/Model/Type:
- Pressure:MPa

Fuel system

- Fuel feed system:

- Make/Model/Type of fuel filter(s):

- Capacity of fud tank:

- Make/Model/Type of injection pump:

- Serial N°:

- Manufacturer's production setting of injection pump
. Flow rate (rated engine speed and full |oad):
. Timing:

- Make/Model/Type of injectors:

- Injection pressure:

- Make/Model/Type of carburettor:

Governor

- Make/Model/Type:
- Governed range of enginespeedfrom _ to
- Rated engine speed:

Air cleaner

Pre-cleaner

- Make/Model/Type:

- Location of air intake:
- Main cleaner

- Make/Model/Type:

- Location of air intake (in case of no pre-cleaner):
- Maintenance indicator:

CODE 2 - March 2005

mm/mm
cm3

dm3

dm3/h

MPa

min-1(rev/min)
min-1(rev/min)
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Lubrication system

- Type of feed pump:
- Type of filter(s):
- Number of filters:

Cooling system

- Type of coolant:

- Type of pump:

- Specification of fan or blower
- Number of fan blades:
- Fan diameter:

- Coolant capacity:

- Type of temperature control:

- Over-pressure system:

Starting system

- Make/Model/Type:

- Starter motor power rating:
- Cold starting aid:

- Safety device:

Electrical system

- Voltage:
- Generator
- Make/Model/Type:
- Power:
- Battery of accumulators
- Number:
- Rating:

Exhaust system

- Make/Model/Type:
- Location:

Transmission
Clutch (travel and power take-off/travel alone)

- Make/Model/Type:

- Number of plates:

- Diameter of plates:

- Method of operation:

mm
dm3

kPa

kW

kW

Ahat __ hours

mm
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1.3.2 Gear box

D - Make/Model/Type:
- Description:

Forward Reverse

C Number of ranges/groups
C Number of gears
C Tota of arrangements

D - Available options:

1.3.3 Rear axle and fina drives

D - Make/Model/Type:
- Differential lock
D - Type:
C - Method of engagement:
C - Method of disengagement:

1.34 Front axle and final drives

D - Make/Model/Type:
- Differential lock
D - Type:
C - Method of engagement:
C - Method of disengagement:

135  Totd ratiosand travelling speeds

Gear | Groupor Number of enginerevolutions | Nominal travelling speed (*)
No range for one revolution of the at rated engine speed of
driving wheels min™ (rev/min) km/h

C

C

C
(*) Calculated with a tyre dynamic radiusindex of . mm (pneumatic tyred tractors
only) (180 4251-1:1998).

C - Number of revolutions of front wheels for one revolution of rear-wheels

(for 4WD tractors only):
14 Power take-off
141 Main power take-off
C - Type (independent, semi-independent or not independent):

C - Method of engagement (if necessary describe the type of clutch):
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C
C

- Number of shafts:
- Method of changing power take-off shaft ends and speeds:

14.1.1 Power take-off proportiona to engine speed

OTTO0O0O0O0O00O00O00O0

O0ToTO0O0O0O0O0000

Power take-off at 540 min-1(rev/min)
- Location:
- Diameter of power take-off shaft end: mm

- Number of splines: ____, in conformity/not in conformity with ISO 500:1991

- Height above ground:

- Distance from the median plane of the tractor:

- Distance behind rear-wheel axis:

- PTO speed at rated engine speed ( .... rev/min):

- Engine speed at standard power take-off speed:

- Ratio of rotation speeds (engine speed/p.t.o speed):
- Power restriction:

- Maximum torque transmissible:

- Direction of rotation (viewed from behind tractor):

Power take-off at 1000 min-1(rev/min)
- Location:
- Diameter of power take-off shaft end: mm

- Number of splines: ___, in conformity/not in conformity with 1SO 500:1991

- Height above ground:

- Distance from the median plane of the tractor:

- Distance behind rear-wheel axis:

- PTO speed at rated engine speed ( .... rev/min):

- Engine speed at standard power take-off speed:

- Ratio of rotation speeds (engine speed/p.t.o speed):
- Power restriction:

- Maximum torque transmissible:

- Direction of rotation (viewed from behind tractor):

1.4.1.2 Power take-off proportional to ground speed

OO0

14.2

C

- Indicate 540 or 1000 min-1(rev/min):
- Travelling distance for one revolution of take-off shaft

mm
mm
mm
min-1 (rev/min)
min-1 (rev/min)

kW
Nm

mm
mm
mm
min-1 (rev/min)
min-1 (rev/min)

kw
Nm

- Number of power take-off shaft revolutions for one revolution of (rear) driving wheels:
- Direction of rotation with forward gear engaged (viewed from behind tractor):

Optional power take-off

- Give the same description as for the main PTO.
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Hydraulic power lift

- Make/Model/Type:

- Type of hydraulic system:

- Type and number of cylinders (single or double-acting):
- Type of linkage lock for transport:

- Relief valve pressure setting (tol erance):

- Opening pressure of cylinder safety valve (if fitted):

- Lift pump type:

- Transmission between pump and engine:

- Type and number of filters:

- Site of oil reservoir:

- Type, number and location of tapping points:

- Maximum volume of oil available to external cylinders:

Lift rod
T +
}Upper link

Lift arm}\\\\
</~
Rear -
wheel
axis .
T
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MPa
MPa

dm3

Ground level]

Rear-wheel axis

Figure 1.1
Lift test - Linkage geometry

Give detailed figures of power lift and complete table 1.1 (section 1.6)
with values corresponding to the dimensions of the figure above
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Figure 1.2

Lift test - Linkage geometry

Give detailed graph of power lift and complete table 1.1 (section 1.6)
with values corresponding to the dimensions of the graph above

16 Threepoint linkage

C - Category: ...... , in conformity/ not in conformity with categories 1 or 2 or 3 or 4 or 1N of 1SO 730-
1:1994 + Cor.1:1995 and 1SO 730-2:1979.

C - Category adapter:

Teble 1.1

Dimensions of linkage geometry
when connected to the standard frame

Figures | Dimensionor | Settingsusedin

1.1and range test
1.2

mm mm
C Length of lift arms: (A)
C Length of lower links: (B)

Distance of lift arm pivot point from rear-whedl axis:

C - horizontally (a)
C - vertically (b)
C Horizontal distance between the 2 lower link points: (u)
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C Horizontal distance between the 2 lift arm end points: (v)
C Length of upper link: (©) from__to__.
Distance of upper link pivot point from rear wheel
axis:
C - horizontally (c) from__to__
C - vertically (d)
Distance of lower link pivot point from rear wheel
axis:
C - horizontally (e from__to__.
C - vertically "
C Distance of lower link pivot points to lift rod pivot (D) from__to_ .
points on lower links:
C Length of lift rods: (L) from__to__.
Height of lower hitch points relative to the rear-wheel
axis:
C - in low position (h) from__to_ .
C - in high position (H) from__to_ .
C Height above ground of lower hitch points when from___to__.
locked in transport position (*)
(*) Assumingr = ....... tyre dynamic radiusindex of 1S0 4251-1:1998 (pneumatic tyred tractors only)

17 Swinging drawbar

C - Type:
- Height above ground
C - Maximum: mm
C - Minimum: mm
C - Type of adjustment:
C - Distance of hitch point from rear-wheel axis, horizontally: mm
- Distance of hitch point from power take-off shaft end
C - Verticaly: mm
C - Horizontally: mm
- Lateral adjustment (centre of clevis)
C - Right hand: mm
C - Left hand:mm
C - Distance of pivot point from rear-wheel axis, horizontaly: mm
C - Diameter of drawbar pinhole: mm
D - Maximum vertical permissible load: kN

1.8 Trailer hitch

C - Type:

C - Hole diameter: mm
C - Height above ground: mm
C - Distance of hitch point from rear-wheel axis, horizontally: mm

- Distance of hitch point from power take-off shaft end

C - Vertically: mm
C - Horizontally: mm
D - Maximum vertical permissible load: kN
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19 Holed drawbar
C - Number of holes:
C - Distance between holes: mm
C - Hole diameter: mm
C - Thickness/width of the drawbar: mm/mm
- Height above ground
C - Minimum: mm
C - Maximum: mm
C - Horizontal distance to power take-off shaft end (rear): mm
1.10 Steering
D - Make/Model/Type:
- Method of operation
D - Pump(s):
D - Ram(s):
D - Working pressure: MPa
111 Brakes
1.11.1 Servicebrake
D - Make/Model/Type:
C - Method of operation:
C - Trailer braking take-off (hydraulic or air brake):
1.11.2 Parking brake
C - Type:
C - Method of operation:
112 Wheels
- Number
C - Front: ____driving /steering
C - Rear: ___driving /steering
C - Wheelbase: mm
- Track width adjustment:
Minimum Maximum Adjustment
mm mm method
D Front
D Rear
1.13 Protective structure
C - Make/Model/Type:
C - Manufacturer's name and address:
- Protective device
C - Cab/frame/rollguard/other:
C - Tiltable/not tiltable:
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1.15

- OECD approva
- Approva number:
- Date of approval:
- Nos. of minor modification certificates, if any:

Seat
Driver's seat

- Make/Model/Type:
- Seat and steering wheel reversible:
- Type of suspension:
- Type of damping:
- Range of adjustment
- Longitudinaly:
- Verticaly:
- Safety belt:
Type:

Optional driver's seat(s)

- Make/Model/Type:
- Type of suspension:
- Type of damping:
- Range of adjustment
- Longitudinally:
- Verticaly:

Passenger seat

- Location:
- Capacity (number):

Lighting
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Yes/No

mm
mm
Yes/No

mm
mm

Height above ground
of centre

Size

Distance from outside
edge of lightsto median
plane of tractor

mm

mm

mm

Headlights

Siddlights

Rearlights

elieliele]

Reflectors
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2.

21

22

2.3

24

25

TEST CONDITIONS

Overall dimensions

Separate tables may be added to report other test conditions or equipments.

Other specifications

Width Height at top of
Length minimum maximum protective | exhaust pipe
structure
mm mm mm mm mm
Ballasted
Unballasted
Ground clearance (unballasted tractor): mm
Clearance-limiting part:
Tractor mass
Mass (with or without frame/ roll guard/ cab/ other):
Ballasted Unballasted
Without driver With driver Without driver With driver
kg kg kg kg
Front
Rear
Totd
Ballast
Weights Water
Number Total mass
kg kg
Front
Rear
Optional
Track specifications
Track materials
Track width and base mm
Dynamic radius (rolling radius) mm
Track support system
Tread bars
Number of tread bars per metre
Height, width and length mm mm mm
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2.7

2.8

281

282
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Tyresand track width specifications

Front Rear

Tyres.
- dimensions
- ply rating
- type
- maximum load (tyre manufacturer's) kN kN
- maximum load (tractor manufacturer's) kN kN
- inflation pressure (tyre manufacturer's) kPa kPa
- dynamic radius index mm mm
Chosen track width mm mm

Fue

- Type , in conformity/not in conformity with national standard.

- Density at 15°C: g/em?
Oilsand lubricants

Capacity and change interval

Capacity Qil change Filter change

dm’ h h

Engine

Gear box

Front axle

Rear axle

Final drive (front)

Final drive (rear)

Hydraulic system (*)

Other (steering, ...)

(*) State if common with gear box and rear axle.

Specifications (SAE, AP, CCMC, ACEA, Mil.L, 1SO)

Recommended Used during test

Engine oil

. Type:

. Viscosity:

. Classification:
Transmission oils

. Type:

. Viscosity:

. Classification:
Hydraulic fluid

. Type:

. Viscosity:

. Classification:
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Steering ail
. Type:
. Viscosity:
. Classification:
2.83 Grease

—  Number of lubrication points:
3. TEST RESULTS
31 Main power take-off

— Date and location of tests:
— Type of dynamometer bench:

- Type of Speed Fuel consumption Specific
%%?]%m%@v%tg Engine | P. T.O. Fan Hourly specific energy
oW min(revimin) kgh | ih g/kWh W]

311 MAXIMUM POWER - ONE-HOUR TEST

312 POWER AT RATED ENGINE SPEED

313 POWERAT STANDARD PTO SPEED [1000 + 25 or 540 + 10 min’{(rev/min)]

314  PARTLOADS
3.1.4.1 thetorque corresponding to maximum power at rated engine speed

3142 85% of torque obtained in 3.1.4.1

3143 75% of torque definedin 3.1.4.2

3.1.4.4 50 % of torque defined in 3.1.4.2

3.1.45 25% of torquedefined in 3.1.4.2

3.1.4.6 unloaded

is’(.l.S/ ' )F]’ART LOADS AT STANDARD POWER TAKE-OFF SPEED [1000 * 25 or 540 + 10 min
revimin

3.1.5.1 thetorque corresponding to maximum power

3.1.5.2 85% of torque obtained in 3.1.5.1

3.1.5.3 75 % of torque obtained in 3.1.5.2
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3.1.5.4 50 % of torque obtained in 3.1.5.2

3.1.55 25% of torque obtained in 3.1.5.2

3.1.5.6 unloaded

— No load maximum engine speed: min™(rev/min)

— Torque (equivalent crankshaft) at maximum power

— At rated engine speed
— At 1-hour test

— Maximum torque (equivalent crankshaft):
(enginespeed: . min™ (rev/imin))

Mean atmaospheric conditions:

Temperature °C
Pressure kPa
Relative humidity %
M aximum temper atur es:

Coolant °C
Engine oil °C
Fuel °C
Engine air intake °C

3.1.6 PART LOADSAT DIFFERENT ENGINE SPEEDS
3.1.6.1 maximum power at rated engine speed

3.1.6.2 80 % of power obtained in 3.1.6.1 at max. speed setting

3.1.6.3 80 % of power obtained in 3.1.6.1 with governor control set to 90 % of rated engine speed

3.1.6.4 40 % of power obtained in 3.1.6.1 with governor control set to 90 % of rated engine speed

3.1.6.5 60 % of power obtained in 3.1.6.1 with governor control set to 60 % of rated engine speed

3.1.6.6 40 % of power obtained in 3.1.6.1 with governor control set to 60 % of rated engine speed
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3.1.7 OPTIONAL: Additiona power take-off ratio

Date and location of tests:
Type of dynamometer bench:

Power Speed Fuel consumption Specific
Engine | P.T.O. | Fan Hourly specific energy
kw min(rev/min) kg/h | I/h o/kWh KWh/|
3171 POWERAT STANDARD ECONOMY POWER TAKE-OFF SPEED
3.1.7.2 POWER AT RATED ENGINE SPEED
M ean atmaospheric conditions:
Temperature °C
Pressure kPa
Relative humidity %
Maximum temper atur es:
Coolant °C
Engine ail °C
Fuel °C
Engine air intake °C
3.2 Hydraulic power and lifting force
— Date of tests:
321 Hydraulic power test
3211 Hydraulicfluid data
Hydraulic fluid type:
Viscosity index (I1SO 3448:1992):
Viscosity at 65°C mm?/s




3.21.2 Compulsory Reporting (Test Results):
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Pressure Reservoir ail Engine Flowrate | Power
4 Temperature °C Speed
(65 °C target)
MPa Min. | Max. | rev/min™ |/min kw

Rated Engine Speed
(Manufacturers Specification)
32121 Maximu
Maximum (sustained) pressure with | (2) m
relief valve open as measured at the Engine
coupler Speed
Pump stalled: Yes/No (Record)
32122 Maximu
Flow rate corresponding to a| (2) 3 m
hydraulic pressure equivalent to 90 % Engine
of the actual relief valve pressure Speed
setting and corresponding hydraulic (Record)
power measured at one coupler
32123 Maximu
Maximum available hydraulic power | (2) ©)] m
with flow through a single coupler Engine
pair, and corresponding flow and Speed
available coupler outlet pressure (1) (Record)
32124 Maximu
Maximum available hydraulic power | (2) 3 m
with coupler pairs operating Engine
simultaneousdly (flow through two or Speed
more coupler pairsif required), and (Record)
corresponding flow and available
coupler outlet pressure (1)

(1) Cdculated maximum power is based on only the coupler outlet pressure (pressure near coupler where ail is exiting from
tractor) and does not take into account the return coupler pressure.
(2) Record pressure as measured at the outlet coupler (pressure near coupler where ail is exiting from tractor).

(3) Average test temperature.

(4) SeelSO 789-10:1996 for the specific location of the pressure measurements and other referenced terms.
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3.21.3 OPTIONAL Test Results, Supplementary Reporting :

Pressure Reservoir ail Engine | Flowrate | Power
4 Temperature °C Speed
(65 °C target)

MPa Min. Max. | revimin™ |/min kW
32131
Maximum available flow and | (5) 3 Rated
maximum usable (continuous) power Engine
from one coupler: Speed

(Record)

32132
Maximum available flow and | (5) 3 Rated
maximum usable(continuous) power Engine
from coupler pars operating Speed
simultaneoudly (flow through two or (Record)
more coupler pairsif required):
32133 (5) (6)
Maximum differential pressure 30
Category 1 Tractor
32134 (5) (6)
Maximum differential pressure 50
Category 2 or 3 Tractor
32135 (6)
Peak Pressure
32136
Maximum sump return pressure with (6)
coupler
32137
Maximum return pressure without (6)

coupler

(3) Average test temperature.

(4) SeelSO 789-10:1996 for the specific location of the pressure measurements and other referenced terms.
(5) Record differential pressure (pressure near coupler where ail is exiting from tractor — pressure near coupler where ail is re-

entering the tractor).

(6) Record engine speed (Maximum or rated engine speed) as requested by the manufacturer. In the case of rated engine speed
tests, the throttle or governor control lever shall be adjusted to maintain the rated engine speed withi9n the limits as specified in
section 1.19. For tests at maximum engine speed, the engine speed is continuously recorded during the tests.
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3.22  Compulsory Power lift test
— Linkage settings for test - see Table 1.1 and Figures 1.1 and 1.2.

at the hitch point on theframe
Height of lower hitch points above ground in down position mm mm
Vertica movement mm mm
Maximum corrected force exerted through full range kN kN
Corresponding pressure of hydraulic fluid MPa MPa
Moment about rear-wheel axis kNm kNm
Maximum tilt angle of mast from vertical degrees degrees

Lifting heights rel ative to the horizontal plane including the lower link pivot points

mm - - - ]- Jo J+ J+ ]+ J+

Lifting forces (the values of force measured shall be corrected to correspond to a hydraulic pressure
equivalent to 90 % of the actua relief valve pressure setting of the hydraulic lift system):

at the hitch pointsin kN: | | | | | | | | |

Corresponding pressure: MPa
at the frame in kN : | | | | | | | | |
Corresponding pressure: MPa
3.3 Compulsory drawbar power and fuel consumption test (unballasted tractor)
— Date of tests:
— Typeof track:
Height of drawbar Tyre inflation pressure
above ground Front Rear
mm kPa kPa
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4, OPTIONAL TEST RESULTS
(to be recorded in a separate section)
4.1 Enginetest
These tests shall be reported as in the main power take-off test.
4.2 Performance at the belt pulley or at the pulley shaft
These tests shall be reported as in the main power take-off test.

43 Performancein a hot atmosphere

Date of tests:
Limiting temperatures specified by the manufacturer

Coolant: °C
Engineoil: °C

— Special equipment fitted for the test:
— Fue/petral

Type:
Density at 15°C: g/cm®
Octane or cetane number:

— Engine oil

Type:
Viscosity and other specifications:

—  Transmission oil

Type:
Viscosity and other specifications:

— Testresults
Ambient Power lossat | Power take-off Temperature Atmospheric
temperature | power take-off Speed Coolant Engine oil pressure
°C % min™ (rev/min) °C °C kPa
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44 L ow temperature starting

— Date of tests:
— Details of the starting aids used for the tests, battery(ies) included:
—  Fuel/petral

Type:

Octane or cetane number:
Pour-point and other specifications: °C

— Engine oil

Type:
Viscosity and other specifications:

—  Testresults

Starting procedure used for the tests:
L owest temperature at which the engine started: °C

45 Turning areaand turningcircle

Wheel equipment if several sets of tyres are tested.

Without brakes
Right-hand L eft-hand
m m
Radius of turning area
Radius of turning circle
4.6 L ocation of centre of gravity

— Height above ground: mm
— Distance from the vertical plane containing the axis of the rear-wheels: mm
— Distance from the median longitudinal plane of the tractor: mm

— If the angle of suspension of the tractor islessthan 20°, indicate its value:
4.7 Braking
— Date of tests:

47.1 Cold service braking device test

Speed before Braking device | Mean deceleration | Minimum stopping
application of control force distance without
brakes locking the whedls
km/h kN m/s’ m
Ballasted tractor
Unballasted
tractor




— Maximum deviation of tractor from its original course:

— Abnormal vibration:

4.7.2 Fade test
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Speed before
application of
brakes

Braking device | Mean deceleration

control force

Minimum stopping
distance without
locking the wheels

km/h

kN m/s?

m

Ballasted tractor
(only)

— Maximum deviation of tractor from its original course:

— Abnormal vibration:
— Brake heating method:

4.7.3  Parking braking device test

Uphill Downhill

[ Braking device control force

KN kN

4.8 M easur ement of external noise

— Dateof tests:

— Sound level meter, make/model/type:

— Type of track:
— Gear number:

— Travelling speed before acceleration:  km/h

— Soundlevel: dB(A)
4.9 Water proofing test

— Dateof tests:

— Water level from ground to top:

— Gear number:
—  Testresults

mm

Parts

Checking method
(describe in accordance with test
procedures)

Result
(Pasg/Fail/Not
Applied for)

Whed axles

Brake assembly

Clutch housing

Other parts (specify)
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— Statement

Thetractor isawaterproof tractor in accordance with the Code
Y es/No/Not Applied for

5. REPAIRS

6. REMARKS

7. ANNEX (CURVEYS)

8. MINOR MODIFICATION CERTIFICATE

— OECD approval number according to Code 1:

— Station test n° for the original report:

— Date and location of test:

— Date of approval:

— Modification number: MOD

— The previous Maodification Certificate (MOD____.) remains/ does not remain valid.

8.1 Specification of the Tractor
8.1.1  Manufacturer's name and address:
Submitted for test by:
812 Make of the tractor: (if different from tractor manufacturer's name)
Model (trade name):
Type: 2-WD or 4-WD rubber or stedl tracks (if applicable);
articulated 4-WD or articulated 4-WD with twin (dual) wheels (if applicable)
8.1.3  Seria Number from which modification applies:
8.1.4  Other specifications (if applicable)
Mode denomination(s) for other countries:
Transmission type or gears x ranges.
Speed versions: 30 or 40 knvh

Manufacturer identification or Technical type number:
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8.2 Details of Modifications

Sincethe original test report the following modifications have been made:

8.3 Statement

The effect of the madifications on performance has been examined.

Modifications are considered not to affect the results of the original test.

The original test report therefore applies also to the modified tractor.

Drafted on the responsibility of the national Designated Authority by the Station which carried out the
original test, this certificate is circulated to all national Designated Authorities as an annex to the origina
test report.

Signature:

Date:

Location:
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