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National foreword

This Part of BS 6347 has been prepared under the direction
of the Agricuitural Machinery and Implements Standards
Committee. It is identical with ISO 789/1 ‘Agricultural
tractors — Test praocedures — Part 1 : Power tests’, which
was developed by Technical Committee 1SO/TC 23,
Tractors and machinery for agriculture and forestry, and
was published in 1981 by the International Organization
for Standardization {ISO).

Terminology and conventions, The text of the
international standard has been approved as suitable for
publication as a British Standard without deviation.

Some terminology and certain conventions are not identical
with those used in British Standards; attention is drawn
especially to the following.

The comma has been used as a decimal marker. In British
Standards it is current practice to use a full point on the
baseline as the decimal marker.

Wherever the words ‘International Standard’ appear,
referring to this standard, they should be read as ‘British
Standard’.

*At present at the stage of draft.
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. 4, Permissible measurement tolerances 2

5. General requirements 2
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Annexes

A. Specimen test report 7

B. Drawbar tests — Measurement of tyre tread 13

Cross-references. The Technical Committee has reviewed
the provisions of 1SO 500-1979, which is referred to in
clause 2, paragraph 1 of 6.1 and in 6.1.4, and has decided
that they are acceptable for use in conjunction with this
standard. A related British Standard for 1SO 500 is

BS 5861 : 1980 ‘Specification for rear-mounted power
take-offs on agricultural tractors’.

There are no corresponding British Standards for

ISO 612-1978 (which is referred to in clause 2 and 3.2),
1SO 789/2-1979 (which is referred to in clause 2),

SO 2288-1979 (which is referred to in clause 2),

1SO 3339/1* (which is referred to in clauses 2 and 3}, or
I1SO 3448-1975 (which is referred to in clause 2). As these
standards are referred to for information only, the validity
of this British Standard is not affected. A related British
Standard for 1SO 3448 is BS 4231 : 1975 ‘Viscosity
classification for industrial liquid lubricants’. It is hoped
to publish a new British Standard, BS 6347 : Part 2, that
will be identical with 1SO 789/2.

Compliance with a British Standard does not of itself
confer immunity from legal obligations,
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British Standard

Performance assessment of agricultural tractors

Part 1. Methods for determination of available power

0 Introduction

This International Standard forms part of a series covering test
procedures for agricultural tractors. Other parts in the series
will be as follows :

Part 2 : Hydraulic power and lifting capacity.

Part 3 : Turning and clearance diameters.

Part 4 : Measurement of the exhaust smoke.

Part 5 : Partial power p.t.0. — non-mechanically transmitted
power.

Part 6 : Centre of gravity.

Part 7 : Power and torque of the drive wheels.

Part 8 : Engine air cleaner.

1 Scope and field of application

This International Standard specifies test procedures for deter-
mining the power available at the power take-off, drawbar and
belt pulley on agricultural tractors of the wheeled, track-laying
or semi-tracklaying type.

It is permissible for the p.t.o. power test or the drawbar test to
be applied alone or in combination.

NOTES

1 Extended runs at high power are included to check the ability of the
tractor to withstand such conditions.

2 The power rating of the tractor shall be stated as the value
measured at the p.t.o. In the case of a tractor not equipped with a
p.t.o., the power at the drawbar can be used, providing the fact is
clearly stated.

1} At present at the stage of draft.

2 References

ISO 500, Agricultural tractors — Power take-off and drawbar
— Specification.

IS0 612, Road vehicles — Dimensions of motor vehicles and
towed vehicles — Terms and definitions.

ISO 789/2 Agricultural tractors — Test procedures —
Part 2 : Hydraulic power and lifting capacity.

1SO 2288, Agricultural tractors and machines — Engine test
code (Bench test} — Net power.

IS0 3339/1, Tractors and machinery for agriculture and
forestry — Classification and terminology — Part 1: Power
and tractive units.!)

ISO 3448, Industrial liquid lubricants —
classification.

I1SO viscosity

3 Definitions

For the purpose of this International Standard the following
definitions apply (see also ISO 3339/1) :

3.1 Track (tread)

3.1.1 track (tread) of wheeled tractor : The distance at
ground level between the median planes of the wheels on the
same axle, with the tractor stationary and with the wheels in
position for travelling in a straight line. The track may be thus
defined for both front and rear wheels. When there are twin
wheels, the track is the distance between two -planes each
being the median plane of the pairs of wheels.

Documents



http://www.avadocuments.com/doc/bs-6347-1-1983
http://www.avadocuments.com/doc/bs-6347-1-1983

BSI BS*kL3y?
BS 6347 : Part 1 : 1983

3.1.2 track of tracklaying tractors : The distance between
the median planes of the tracks.

NOTE — The median plane of the wheel or track assembly is equidis-
tant from the two planes containing the peripheries of the rims or the
track plates respectively at their outer edge.

3.2 wheel space : {See ISO 612.)
3.3 Tractor mass

3.3.1 basic tractor mass (unladen tractor) : The mass of
the tractor in working order with full tanks and radiators, Op-
tional front and rear weights (ballast), tyre ballast, the tractor
operator, mounted implements, mounted equipment or any
specialized components are not included.

3.3.2 ballasted tractor mass (laden tractor) : The mass of
the tractor ballasted according to 5.7 for the performance test
given in 6.3.

3.4 overall 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. Ali parts of the tractor
and in particular of the components projecting at the front or
rear (for example, drawbar, lower link arms, etc.) are contained
between these two planes. Where adjustment of components
is possible, they should be set for minimum length.

3.5 overall width: The distance between two vertical
planes parallel to the median plane of the tractor, each plane
touching the outermost point of the tractor on its respective
side and with wheels set for minimum track. All parts of the
tractor, in particular all fixed components projecting laterally
{for example, wheel hubs, tyres, axle shafts) are contained bet-
ween these two planes.

3.6 overall height : The distance between an impenetrable
horizontal supporting surface and the horizontal plane touching
the uppermost part of the tractor. All parts of the tractor,
in particular all fixed components projecting upwards (for ex-
ample, exhaust pipe and cab) are contained between these two
planes.

3.7 rated engine speed : The engine speed specified by
the tractor manufacturer for continuous operation at full load.

3.8 power take-off power: The power measured at the
dynamometer coupled to any shaft (with the tractor stationary}
designed by the tractor manufacturer to be used as a power
take-off. '

NOTE — Where more than one p.t.0, shaft is incorporated, the par-
ticulars shall be identified.

3.9 belt pulley power: The power measured at the
dynamometer with the tractor belt pulley shaft coupled directly
to the dynamometer.

3.10 drawbar power : The power measured at the drawbar
which can be sustained for at least 20 seconds. At lower tractor
speeds, a distance of at least 20 m shall be covered,
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3.11 maximum drawbar pull : The maximum horizontal
drawbar pull at a drawbar hitch point recommended by the
manufacturer and complying with the limitations set forth in
5.7, 6.3.1 and 6.3.2, which a tractor can sustain in its
longitudinal axis.

3.12 specific fuel consumption : The mass of fue!l con-
sumed per unit of work.

3.13 tyre rolling radius : The effective radius correspond-
ing to the distance travelled by the tractor in one rotation of the
driving wheels (i.e. this distance divided by 2r), when
the tractor is driven without drawbar load at a speed of ap-
proximately 3,5 km/h.

4 Permissible measurement tolerances

4.1 Rotational frequency in revolutions per minute + 0,6 %

4.2 Timein seconds +02s
4.3 Distance in metres or millimetres + 0,5 %
4.4 Forcein newtons -+ 1,0 %
4.5 Torque in newtons metres +1,0%
4.6 Massin kilograms +05%

4.7 Fuel consumption (overall for the apparatus used)

— drawbar tests in kilograms +2,0%
— p.t.0. and belt tests in kilograms +10%
4.8 Atmospheric pressure in kilopascals + 0,2 kPa
4.9 Tyre pressure (éauge) in kilopascals + 5%
4.10 Temperature of fuéls, etc. in degrees Celsius £ 2 °C
4,11 Wet and dry bulb thermometers in
degrees Celsius + 0,6 °C

5 General requirements

5.1 Specification

The tractor tested shall conform to the specification in the test
report and shall be used in accordance with the manufacturer’s
recommendations for normal operation.

5.2 Running-in and preliminary adjustments

The tractor shall be run-in prior to the test. For spark ignition
engines fitted with a means for the operator to vary the ratio of
the fuel/air mixture, the tests shall be carried out with the set-
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tings recommended for normal operation. The adjustment of
the carburettor or the injection pump shall conform to the
manufacturer’s specification. The governor shall be set to give
maximum power at rated engine speed.

5.3 Fuels and lubricants

The fuel and lubricants used for the test shall comply with the
manufacturer's specifications. Identify fuel and lubricants in
the following manner :

a} fuels : legal name, type and grade, density at 15 °C,
octane or cetane numbers;

b) lubricants : legal name, type, viscosity class. If dif-
ferent lubricants are used, precise information shall be given
as to where they are used (engine, transmission, etc.).

If the fuel or lubricant conforms to other national or Interna-
tional Standards, refer to these.

5.4 Ancillary equipment

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

5.5 Operating conditions

Make no corrections to the measured values or torque or power
for atmospheric conditions or other factors. Atmospheric
pressure shall not be less than 96,6 kPa. If this is not possible
because of conditions of altitude, a modified carburettor or fuel
pump setting may have to be used, details of which shall be in-
cluded in the report. Stable operating conditions shall have
been attained at each load setting before beginning test
measurements.

5.6 Fuel consumption

Arrange the fuel measurement apparatus so that the fuel
pressure at the carburettor or the fuel transfer pump is
equivalent to that which exists when the tractor fuel tank is haif
full. The fuel temperature shall be comparable to that in normal
operation of the tractor when fuel is taken from the tractor fuel
tank. Efforts shall be made to limit the temperature variations
throughout the tests.

When consumption is measured by volume, calculate the mass
of fuel per unit of work using the density corresponding to the
appropriate fuel temperature.

Alternatively, when the consumption is measured by mass,
calculate volumetric data in a similar manner.

5.7 Ballasting and tyre pressures

Ballast {weight) which is commercially available and approved
by the manufacturer for use in agriculture may also be fitted.
For wheeled tractors, liquid ballast in the tyre may also be used.
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The overall static load on each tyre (including liquid ballast in
the tyres and a 75 kg mass added to the tractor to represent the
driver) and the inflation pressure shall be within the limits
specified by the tyre manufacturer. Measure inflation pressure
with the tyre valve in the lowest position.

6 Test procedure

6.1 Power take-off test

Tests shall be carried out at one or more power take-offs as
specified by the manufacturer on all tractors having a power
take-off (see ISO 500). They shall include a power take-off
capable of transmitting the full power of the engine if such a
p.t.o. is available.

6.1.1 General
The various tests shall be normally carried out continuously.

The angularity of the shaft connecting the p.t.o. to the
dynamometer shall not exceed 2°.

The surrounding temperature shall be 23 + 7 °C.

If an exhaust gas discharge device for the test area is used, it
shall not change the engine performance.

6.1.2 Maximum power

Operate the tractor at maximum power and at rated engine
speed for a period of two hours subsequent to a warming-up
period to reach stabilized running conditions. Measure the
power, torque and fuel consumption.

The maximum power quoted in the report shall be the average
of at least six readings made at regular intervals during the two
hour period. If the power varies by more than + 2 % from the
average, repeat the test. If the variation continues, report the
deviation.

For a tractor not fitted with a power take off capable of
transmitting full power of the engine, operate it for 2 h at a
power specified by the manufacturer. If possible, a 20 % in-
crease in power shall be applied every five minutes for a period
of 1 min. If the engine cannot develop the 20 % increase in
power, carry out the intermittent test at full engine power. Omit
the tests described in 6.1.3, 6.1.4 and 6.1.5.

6.1.3 Varying speed at full load

Measure the power, torque and fuel consumption as a function
of speed at full power at approximately 10 % intervals of
speed. The minimum speed at which measurements are made
shall be at the speed at maximum torque and, if possible,
15 % below that speed. If the tractor is not fitted with a power
take-off capable of transmitting full engine power or the
power take-off is not mechanically connected to the engine,
the test in 6.3.3 shall be carried out.
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