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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 23, Tractors and machinery for agriculture and
forestry, Subcommittee SC 2, Common tests.

This sixth edition cancels and replaces the fifth edition (ISO 5700:2013), which has been technically revised.
The main changes are as follows:

— updated the references to the ISO 630 series;

— replaced the ASTM A370 reference with ISO 148-1;

— tolerances have been incorporated in Clause 5 and subsequent clauses have been renumbered;

— cold weather embrittlement in subclause 10.7 has been updated;

— corrected the key table for Figure 17;

— information on clearance zone measuring rig has been moved to Annex A and subsequent annexes have
been relabelled;

— removed the alternative to use Killed or semi-killed steel from Annex B;
— removed Annex C Designation of Maintenance Agency.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Testing of roll-over protective structures (ROPS) for wheeled or tracked tractors for agriculture and
forestry aims at avoiding or limiting risks to the driver resulting from accidental overturning during normal
operation (e.g. field work) of the tractor. The strength of the ROPS is tested by applying static loads and a
static crushing test to simulate actual loads which can 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 observation to be made on the
strength of the structure and the attachment brackets to the tractor and also of the tractor parts that can be
affected by the load imposed on the structure.

Provision is made to cover both tractors with the conventional forward-facing driver’s position only, as well
as those with a reversible driver’s position. For tractors with a reversible driver’s position, a clearance zone
is defined to be 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.

It is recognized that there can be tractor designs - 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 document is not appropriate.

This document specifies technical performance requirements, associated test procedures and performance
test report information.

NOTE For narrow tractors, see ISO 12003-1 and ISO 12003-2.
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Tractors for agriculture and forestry — Roll-over protective
structures — Static test method and acceptance conditions

1 Scope

This document specifies a static test method and the acceptance conditions for roll-over protective structures
(cab or frame) of wheeled or tracked tractors for agriculture and forestry as described in ISO 12934:2021, 3.2.1.

It is applicable to tractors having at least two axles for wheels mounted with pneumatic tyres, or having
tracks instead of wheels, with an unballasted tractor mass of not less than 600 kg and a minimum track
width of the rear wheels greater than 1 150 mm. Itis not applicable to tractors having a mass ratio (maximum
permissible mass / reference mass) greater than 1,75.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

[SO 148-1, Metallic materials — Charpy pendulum impact test — Part 1: Test method

ISO 630-1, Structural steels — Part 1: General technical delivery conditions for hot-rolled products

[SO 630-2, Structural steels — Part 2: Technical delivery conditions for structural steels for general purposes
ISO 630-3, Structural steels — Part 3: Technical delivery conditions for fine-grain structural steels

[SO 630-4, Structural steels — Part 4: Technical delivery conditions for high yield strength quenched and
tempered structural steel plates and wide flats

[SO 898-1, Mechanical properties of fasteners made of carbon steel and alloy steel — Part 1: Bolts, screws and
studs with specified property classes — Coarse thread and fine pitch thread

[SO 898-2, Fasteners — Mechanical properties of fasteners made of carbon steel and alloy steel — Part 2: Nuts
with specified property classes

ISO 3776-2, Tractors and machinery for agriculture — Seat belts — Part 2: Anchorage strength requirements
ISO 5353, Earth-moving machinery, and tractors and machinery for agriculture and forestry — Seat index point

[SO 12934, Tractors and machinery for agriculture and forestry — Basic types — Vocabulary

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 12934 and the following apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— IS0 Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/
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3.1

roll-over protective structure

ROPS

framework (safety cab or frame) protecting drivers of tractors for agricultural and forestry that avoids or
limits risk to the driver resulting from accidental overturning during normal operation

Note 1 to entry: The ROPS is characterized by the provision of space for a clearance zone, as defined in 9.1, either
inside the envelope of the structure or within a space bounded by a series of straight lines from the outer edges of the
structure to any part of the tractor that might come into contact with flat ground and that is capable of supporting the
tractor in that position if the tractor overturns.

3.1.1
folding ROPS
ROPS (3.1) with the capability to be stowed temporarily for special operating conditions

3.1.2
tiltable ROPS
ROPS (3.1) with the capability to be tilted in whole for service

3.2

unballasted tractor mass

mass of the tractor in working order with tanks and radiators full, roll-over protective structure with
cladding, and any track equipment or additional front-wheel drive components required for normal use

Note 1 to entry: Not included are the operator, optional ballast weights, additional wheel equipment, special equipment
and loads.

3.3

reference mass

my

mass, not less than the unballasted mass, selected by the manufacturer for calculation of the energy inputs
and crushing forces to be used in the tests

Note 1 to entry: The reference mass shall not be less than the unballasted mass and must be sufficient to ensure the
mass ratio does not exceed 1,75.

3.4

maximum permissible mass

technically permissible mass

maximum allowable equipment mass and allowable payload specified by the manufacturer

3.5
mass ratio
number calculated by taking the maximum permissible mass divided by reference mass

3.6
horizontal loading test
application of a horizontal load to the rear, front and side of the roll-over protective structure (3.1)

3.7

crushing test

application of a vertical load through a beam placed laterally across the uppermost members of the roll-over
protective structure (3.1)

3.8

longitudinal median plane

longitudinal plane of symmetry

zero Y plane

vertical plane Y passing through the mid-points of AB, perpendicular to AB, A and B being such that

© IS0 2025 - All rights reserved
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— for each wheel or track of a track-laying tractor, the vertical plane passing through its axis cuts the mid-
plane of the wheel or track following a line A which meets the supporting surface of the vehicle at one
point, and

— A and B are two points thus defined which correspond to two wheels or tracks situated respectively at
the two ends of the same real or imaginary axle

See Figure 1 and Figure 2.

Note 1 to entry: The mid-plane of the multiple wheels being equidistant from the vertical planes passing through the
inner edge of the inner wheel and the outer edge of the outer wheel, the line A is, in this case, the intersection of the
mid-plane of the multiple wheels and the vertical plane passing through the axis of the axle pin.

Note 2 to entry: When the longitudinal median plane is different whether the front or rear axle is used, the axle which
carries the most static weight may be used to determine longitudinal median plane by convention.

© IS0 2025 - All rights reserved
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A

‘\

Key

wheelbase

track width (one axle)

track width (the axle which carries the most static weight)
supporting surface

line, vertical plane through axle and mid-plane of wheel or track belt
longitudinal median plane

> < DD W N R

[os]

point of intersection of supporting surface, vertical plane through axle and mid-plane of wheel or track belt

Figure 1 — Longitudinal median plane, track width, and wheelbase, single wheel or track
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1 wheelbase
2 track width (single wheels on both sides)
3 track width (multi wheels on either or both sides)
p supporting surface
A line, vertical plane through axle and mid-plane of wheel, track belt, or multi wheels
Y longitudinal median plane
A,B point of intersection of supporting surface, vertical plane through axle and mid-plane of wheel or track belt
Figure 2 — Longitudinal median plane, track width, and wheelbase, multiple wheels

3.9
track width

distance between the mid-planes of the wheels or tracks

Note 1 to entry: 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 defined for both front and rear wheels.

Note 2 to entry: Where there are multi wheels, the track width is the distance between two planes, each of which is the
mid-plane of the multi wheels.

© IS0 2025 - All rights reserved
5


https://standards.iteh.ai/catalog/standards/iso/62214579-fcec-4aa8-b3bd-a5aa7df7210a/iso-5700-2025

ISO 5700:2025(en)

Note 3 to entry: For track-laying tractors, the track width is the distance between the mid-planes of the tracks.

3.10

vertical reference plane

plane established before any application of loading, generally longitudinal to the tractor, passing through
the seat index point (SIP) and the steering-wheel centre and which is used for establishing the resultant load
point in crush loading tests

Note 1 to entry: When a steering wheel does not exist, a vertical plane passing through the SIP and parallel to the
longitudinal median plane of the tractor is used.

3.11

seat reference plane

vertical plane generally longitudinal to the tractor, passing through the seat index point and to the steering
wheel centre and which is used for establishing the clearance zone

Note 1 to entry: This plane is established at the beginning of the series of tests and normally coincides with the
longitudinal median plane of the tractor. This plane is assumed to move horizontally with the seat and steering wheel
during loading but to remain perpendicular to the tractor or the floor of the ROPS if the latter is resiliently mounted.
When a steering wheel does not exist, a vertical plane passing through the SIP and parallel to the longitudinal median
plane of the tractor is used.

3.12
wheelbase
distance between the two lines AB, as defined in 3.8, one for the front wheels and one for the rear wheels

4 Symbols

For the purposes of this document, the symbols in Table 1 apply.

Table 1 — Symbols

Symbol Description Unit
ay, Half of the horizontal seat adjustment mm
a, Half of the vertical seat adjustment mm
D Deflgcti_on of_the ROPS for the_ cal_culated basic energy required at the point of, mm

and in line with, the load application
D’ Deflection of the protective structure for the calculated energy required mm
Eyy Energy input to be absorbed during first longitudinal loading |
Ey, Energy input to be absorbed during second longitudinal loading |
E; Energy input to be absorbed during side loading ]
F Static load force for the basic energy required N
Fax Maximum static load force occurring during loading (excluding overload) N
F’ Force for the calculated energy required N
F; Applied force at front in the crushing test N
F. Applied force at rear in the crushing test N
m, Reference mass kg
w Width of the ROPS mm
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