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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 110, Industrial trucks, Subcommittee SC 4,
Rough-terrain trucks.

Alist of all parts in the ISO 10896 series can be found on the ISO website.

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

This document is a type-C standard as stated in ISO 12100.

This document is of relevance, in particular, for the following stakeholder groups representing the market
players with regard to machinery safety:

— machine manufacturers (small, medium and large enterprises);
— health and safety bodies (regulators, accident prevention organizations, market surveillance, etc.).

Others can be affected by the level of machinery safety achieved with the means of the document by the
above-mentioned stakeholder groups:

— machine users/employers (small, medium and large enterprises);

— machine users/employees (e.g. trade unions, organizations for people with special needs);
— service providers, e.g. for maintenance (small, medium and large enterprises);

— consumers (in case of machinery intended for use by consumers).

The above-mentioned stakeholder groups have been given the possibility to participate in the drafting
process of this document.

The machinery concerned and the extent to which hazards, hazardous situations or hazardous events are
covered are indicated in the Scope of this document.

When requirements of this type-C standard are different from those which are stated in type-A or type-B
standards, the requirements of this type-C standard take precedence over the requirements of the other
standards for machines that have been designed and built according to the requirements of this type-C
standard.
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Rough-terrain trucks — Safety requirements and
verification —

Part 8:
Requirements for trucks designed for towing

1 Scope

This document specifies safety requirements and verification for rough-terrain variable-reach trucks and
slewing rough-terrain variable-reach trucks as defined in ISO 10896-1 and ISO 10896-2 (hereafter referred
to as “trucks”) designed for towing trailers or towed equipment or both (hereafter referred to as “towed
vehicles”) with a maximum design speed less than or equal to 40 km/h, taking into account the intended use
as well as the reasonably foreseeable misuse.

NOTE Local regulations can apply when trucks are used to tow towed vehicles on public roads.

The significant hazards dealt with in this document are mechanical hazards (see ISO 12100:2010, Table B.1)
due to:

— acceleration, deceleration;

— instability;

— kinetic energy;

— machinery mobility;

— stored energy.

This document is not applicable to trucks intended to tow a towed vehicle equipped with a:

a) complex electronic control system for braking or electronically-controlled braking system (EBS);

b) braking system where the braking force applied to one wheel can be different from the braking force
applied to the other wheel of the same axle (differential braking system);

¢) braking system where the energy source that provides the energy required to actuate the brakes is a
vacuum pump (vacuum braking system);

d) part of a service braking system which automatically controls the degree of slip, in the direction of
rotation of the wheel, on one or more wheels of the towed vehicle or truck during braking (anti-lock
braking system or ABS);

e) additional braking system having the capability to provide and to maintain a braking effect over a long
period of time without a significant reduction in performance, including the control device which can
comprise a single device or a combination of several devices each of which can have its own control
(endurance braking system).

This document does not provide requirements for the towed vehicles themselves.

This document is not applicable to trucks manufactured before the date of its publication.
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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.

ISO 5053-1, Industrial trucks — Vocabulary — Part 1: Types of industrial trucks
ISO 5676, Tractors and machinery for agriculture and forestry — Hydraulic coupling — Braking circuit

ISO 7638-1, Road vehicles — Connectors for the electrical connection of towing and towed vehicles — Part 1:
Connectors for braking systems and running gear of vehicles with 24 V nominal supply voltage

ISO 7638-2, Road vehicles — Connectors for the electrical connection of towing and towed vehicles — Part 2:
Connectors for braking systems and running gear of vehicles with 12 V nominal supply voltage

ISO 10896-1, Rough-terrain trucks — Safety requirements and verification — Part 1: Variable-reach trucks
ISO 10896-2, Rough-terrain trucks — Safety requirements and verification — Part 2: Slewing trucks

[SO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk reduction
ISO 16028, Hydraulic fluid power — Dimensions and requirements of quick-attention couplings, flush-face type

ISO 24347, Agricultural vehicles — Mechanical connections between towed and towing vehicles — Dimensions
of ball coupling device (80 mm)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 12100, ISO 10896-1, ISO 10896-2,
[SO 5053-1 and the following apply.

[SO and [EC maintain terminology databases for use in standardization at the following addresses:

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

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

3.1
towed vehicle
vehicle without powered traction that is towed by a truck

3.2

trailer

towed vehicle (3.1), intended mainly to carry loads or to process materials, where the ratio of the technically
permissible maximum laden mass (3.11) to the unladen mass is equal to or greater than 3,0

3.3

towed equipment

towed vehicle (3.1) that permanently incorporates a piece of equipment or is designed to process materials,
which can include a load platform to store temporarily any materials produced or needed during work, and
where the ratio of the technically permissible maximum laden mass (3.11) to the unladen mass is less than 3,0

3.4

mechanical coupling

components of the truck intended to provide mechanical connection with a towed vehicle (3.1) for towing
them on road or on unimproved terrain with the purpose of transport or work

© IS0 2024 - All rights reserved
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3.5
reference centre of the mechanical coupling on truck
point on the axis of the pin, piton or hook at the level of contact with the ring, or the centre of the ball

Note 1 to entry: See Figure 1 and Figure 2.
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1 reference centre of mechanical coupling on truck
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Figure 1 — Reference centre of mechanical coupling on truck in the case of a fork
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1  contact with the ring
2 reference centre of mechanical coupling on truck

Figure 2 — Reference centre of mechanical coupling on truck, excluding fork shape

3.6

height above the ground of the coupling device

distance between the horizontal plane through the reference centre of the mechanical coupling (3.4) on truck
and the horizontal plane on which the wheels of the truck are resting

3.7
vertical load on the coupling point
load transmitted, under static conditions on the reference centre of the mechanical coupling (3.4)

3.8

graduated braking

braking which during either the application or the releasing of the brakes, within the normal range of
operation of the system, has all the following characteristics:

© IS0 2024 - All rights reserved
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a) the operator can, at any time, increase or reduce the braking force through action of the control device;
b) the braking force acts in the same direction as the action on the control device (monotonic function);
c) itis easily possible to make a sufficiently precise adjustment to the braking force

3.9
inertia braking
braking by utilizing the forces generated by the towed vehicle (3.1) moving up on the truck

3.10
laden truck
truck or towed vehicle (3.1) loaded at its technically permissible maximum laden mass (3.11)

3.11

technically permissible maximum laden mass

maximum mass allocated to a laden truck (3.10) or towed vehicle (3.1) on the basis of its construction features
and its design performances

3.12

technically permissible mass per axle

maximum load on the axle limited by the axle construction or tyres rated at the maximum specified towing
speed

3.13

towed vehicle category

classification of a towed vehicle (3.1) based on the sum of the technically permissible masses per axle (3.13)
according to Table 1

Table 1 — Towed vehicle categories

Category Technically permissible masses
trailers of which the sum of the technically permissible masses per axle does not exceed
TR1
1500 kg
TR2 trailers of which the sum of the technically permissible masses per axle exceeds 1 500 kg
but does not exceed 3 500 kg
TR3 trailers of which the sum of the technically permissible masses per axle exceeds 3 500 kg
but does not exceed 21 000 kg
TR4 trailers of which the sum of the technically permissible masses per axle exceeds 21 000 kg
towed equipment of which the sum of the technically permissible masses per axle does
TE1
not exceed 3 500 kg
towed equipment of which the sum of the technically permissible masses per axle exceeds
TE2 3500 kg

4 Safety requirements and/or protective/risk reduction measures
4.1 Mechanical couplings

4.1.1 General

Trucks shall comply with the safety requirements and/or protective/risk reduction measures of this clause.
In addition, trucks shall be designed according to the principles of ISO 12100:2010 for relevant but not
significant hazards which are not dealt with by this document.

The mechanical coupling components on the truck shall conform to the dimensional and strength
requirements in 4.1.2.1 and 4.1.2.2 and the requirements for the vertical load on the coupling pointin 4.1.2.3.
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