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BS 5947 : 1992

National foreword

The revision of this British Standard has been prepared under the direction of
the Agricultural Machinery and Implements Standards Policy Committee and is
identical with ISO 5700 : 1989 ‘Wheeled tractors for agriculture and forestry —
Protective structures — Static test method and acceptance conditions’, prepared
by Technical Committee ISO/TC 23, Tractors and machinery for agriculture and
forestry, of the International Organization for Standardization (ISO).

This third edition supersedes BS 5947 : 1985, which is withdrawn. The technical
differences in this edition are summarized in the introduction.

Cross-references

International standard Corresponding British Standard

ISO 5363 : 1978 BS 5631 : 1978 Specification for earth moving machinery
and tractors and machinery for agriculture and forestry
— seat index point
(Identical)

Technical Committee AGE/6 has reviewed the provisions of ISO 612 : 1978 and
ISO 4253 : 1977, to which reference is made in the text, and has decided that
they are acceptable for use in conjunction with this standard.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity from
legal obligations.
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ISO 5700 : 1989 (E)

Introduction

0.1 In the revision of this International Standard to adopt ‘’Seat Index Point’’ (SIP) in
place of “Seat Reference Point’”’ (SRP), the mean seat position is used in accordance
with ISO 5353. The seating position is therefore moved to the mean horizontal from
the rearmost position used in previous editions. Half the minimum horizontal adjust-
ment as stated in ISO 4253 is the adjustment figure used.

To adopt the seat index point (SIP) in place of seat reference point (SRP), the relation-
ship of SIP 90 mm above and 140 mm in front of the SRP has been used. This relation-
ship should be used when converting from SRP to SIP or vice versa.

The 1980 edition of ISO 3462, Tractors and machinery for agriculture and forestry —
Seat reference point — Method of determination used a relationship of SIP 97 mm
above and 130 mm in front of the seat reference point. In a practical comparison,
however, it was found that the 90 mm vertical and the 140 mm horizontal relationship
gave the most accurate conversion.

Variation from the 1980 edition of ISO 3462 is due to

a) seat cushions not being horizontal in practice;
b) seat cushion angle to backrest not being 90°;

c) curvature of the backrest placing the SIP device slightly forward of the SRP
device.

0.2 Testing of protective structures for wheeled tractors for agriculture and forestry
aims at minimizing the likelihood of driver injury resulting from accidental overturning
during normal operation of the tractor.

The strength of the protective structure is tested by applying static loads to simulate
actual loads which may be imposed on the cab or frame when the tractor overturns
either to the rear or to the side without free fall. The tests allow observations to be
made on the strength of the structure and the attachment brackets to the tractor and
also of the tractor parts that may be affected by the load imposed on the structure.

Annex A gives requirements for providing resistance to brittle fracture at reduced
operating temperature.
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INTERNATIONAL STANDARD

1SO 5700 : 1989 (E)

Wheeled tractors for agriculture and forestry — Protective
structures — Static test method and acceptance

conditions

1 Scope

This Intemational Standard specifies a static loading test
method and the acceptance conditions for protective struc-
tures (cab or frame) of wheeled tractors for agriculture and
forestry.

it applies to tractors having at least two axles for pneumatic-
tyred wheels, with or without track attachments, and with a
tractor mass not less than 800 kg and not more than 15 000 kg.

NOTE — The limit of 15 000 kg on the tractor mass is besed on the
extent of resesrch to date. Further studies are required to obtain the
basic data to be used for a new edition of this international Standard,
which will include tractors with 8 mass of more than 15 000 kg.
However, this International Standard may be considered for use for
tractors with a tractor mass greater than 15 000 kg until the new edi-
tion of this international Standard has been agreed.

Provision is made to cover both tractors with the
conventional forward facing driver's position only and those
with a reversible driver's position that is in agreement with
OECD test code practice. For tractors with a reversible
driver's position, a clearance zone is defined to be the
combined clearance zones for the two driving positions.
The point of application of the side loading is determined as
the mid-point between the seat index points measured in the
two positions.

The minimum track width of rear wheels should generally be
greater than 1 150 mm. It is recognized that there may be
designs of tractors, for example, lawn-mowers, narrow
vineyard tractors, low profile tractors used in low buildings with
limited overhead clearance, orchards, etc., stilt tractors and
certain forestry machines such as forwarders, for which this
international Standard is not appropriate.

2 Normative references

The following standards contsin provisions which, through
reference in this text, constitute provisions of this International
Standard. At the time of publication, the editions indicated
were valid. All standards are subject to revision, and parties to
agresments based on this Intemnational Standard are encouraged
to investigate the possibility of applying the most recent
editions of the standards indicated below. Members of IEC and
ISO maintain registers of currently valid International Stan-
dards.

1SO 612 : 1978, Road vehicles — Dimensions of motor vehicles
and towed vehicles — Terms and definitions.

ISO 4253 : 1977, Agricultural tractors — Operator’s seating
accommodation — Dimensions.

ISO 5353 : 1978, Farth-moving machinery, and tractors and
machinery for agniculture and forestry — Seat index point.

©BSI07-1999
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3 Definitions

For the purposes of this International Standard, the following
definitions apply.

3.1 protective structure : Cab or frame for the protection
of drivers of wheeled tractors for agriculture or forestry by
minimizing the likelihood of driver injury resulting from acciden-
tal overturning during normal operation.

NOTE — The protective structure is characterized by providing space
for the clearance zone either inside the envelope of the structure or
within a space bounded by a series of straight lines from the outer edge
of the structure to any part of the tractor that might come into contact
with fiat ground and that is capable of supporting the tractor in that
position if the tractor overturns.

3.2 tractor mass : Mass of the uniaden tractor in working
order with tanks and radiators full, protective structure with
cladding, and any track equipment or additional front-wheel
drive components required for normal use. The operator,
optional ballast weights, additional wheel equipment, special
equipment and loads are not included.

3.3 reference mass : Mass, not less than the tractor mass
{see 3.2), selected by the manufacturer for calculation of the
energy inputs to be used in the tests.

3.4 horizontsl loading test : Application of a horizontal
load to the rear, front and side of the structure.

NOTE — As loading continues, the cab/frame deformation may cause
the direction of loading to change. This is permissible.

3.5 crushing test : Application of a vertical load through a
beam placed laterally across the uppermost members of the
protective structure.

3.6 longitudinal median plane (of a vehicle): See
ISO 612.

3.7 vertical reference plane (of a vehicle) : Vertical plane
generally longitudinal to the tractor and passing through the
seat index point and the steering-wheel centre.

NOTE — Normally this reference plane coincides with the longitudinal
median plane of the tractor.
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1ISO 5700 : 1989 (E)

4 Symbols

The following symbols are used in this International Standard:

m, = reference mass, as defined in 3.3, in kilograms

D = deflection of the protective structure for the
calculated basic energy required at the point of,
and in line with, the load application, in millimetres

F = static load force for the calculated basic energy re-
quired, in newtons

Fax = maximum static load force occurring during
loading (excluding overload), in newtons

E;g = energy input to be absorbed during side loading,
in joules

E; 1 = energy input to be absorbed during first
longitudinal loading, in joules

E;, = energy input to be absorbed during a second
longitudinal loading, in joules

F, = applied force at rear in the crushing test, in
newtons

Fs = applied force at front in the crushing test,
in newtons

5 Apparatus

5.1 Horizontal loading tests

5.1.1 Material, equipment and attachment means to en-
sure that the tractor chassis is firmly fixed to the ground (and
supported) independently of the tyres.

5.1.2 Means to apply a horizontal force to the
protective structure, such as shown in figures 2 and 3,
complying with the requirements of 5.1.2.1 to0 5.1.2.4.

5.1.2.1 It shall be ensured that the load can be uniformly
distributed normal to the direction of loading and along a beam
of length between 250 and 700 mm, in an exact multiple of
50 mm.

5.1.2.2 The edges of the beam in contact with the protective
structure shall be curved with a maximum radius of 50 mm.

5.1.2.3 Universal joints, or the equivalent, shall be incor-
porated to ensure that the loading device does not constrain
the structure in rotation or translation in any direction other
than the loading direction.

5.1.2.4 Where the protective structure length, covered by the
appropriate load-applying beam, does not constitute a straight
line normal to the load application direction, the space shall be
packed so as to distribute the load over this length.

5.1.3 Equipment to measure force and deflection along
the direction of application of the force and relative to the trac-
tor chassis. To ensure accuracy, measurements shall be taken
as continuous recordings. The measuring devices shall be
located so as to record the force and deflection at the point of,
and along the line of, loading.

5.1.4 Means to prove that the clearance zone has not been
entered during the test. A measuring rig based on the clearance
zone as shown in figure 5 can be used.

5.2 Crushing tests

5.2.1 Material, equipment and attachment means to en-
sure that the tractor chassis is firmly fixed to the ground (and
supported) independently of the tyres.

5.2.2 Means to apply a downward force on the protec-
tive structure, such as shown in figure 4, including a stiff
beam with a width of 250 mm.

5.2.3 Equipment to measure total vertical force applied.

5.2.4 Means for proving that the clearance zone has not
been entered during the test. A measuring rig based on the
clearance zone as shown in figure 5 can be used.

6 Preparation of tractor and protective
structure

6.1 The protective structure shall be to production specifi-
cations and shall be fitted to the appropriate tractor model
chassis in accordance with the manufacturer’s declared attach-
ment method.

6.2 The assembly shall be secured to the bedplate so that the
members connecting the assembly and the bedplate do not
deflect significantly in relation to the protective structure under
loading. The assembly shall not receive any support under
loading other than that due to the initial attachment.

6.3 A track width setting for the rear wheels if present shall
be chosen such that no interference exists with the protective
structure during the tests.

The assembly shall be supported and secured or modified so
that all the test energy is absorbed by the protective structure
and its attachment to the tractor rigid components.

6.4 All detachable windows, panels and removable non-
structural fittings shall be removed so that they do not con-
tribute to the strength of the protective structure.

In cases where it is possible to fix doors and windows open or
remove them during work, they shall be either removed or fixed
open for the test, so that they do not add to the strength of the
protective structure. It shall be noted whether, in this position,
they would create a hazard for the driver in the event of over-
turning.
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