INTERNATIONAL ISO
STANDARD 3691-2

Second edition
2023-03

Industrial trucks — Safety
requirements and verification —

Part 2:
Self-propelled variable-reach trucks

Chariots de manutention ~< Exigences de sécurité et vérifiration —

Partie 2: Chariots autemoteurs a portée variable

Reference number
1SO 3691-2:2023(E)

© IS0 2023


https://standardsiso.com/api/?name=db65a98c7ee54ae1bcd965dbe7890b0a

IS0 3691-2:2023(E)

COPYRIGHT PROTECTED DOCUMENT

© 1502023

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © 1S0 2023 - All rights reserved


https://www.iso.org
https://standardsiso.com/api/?name=db65a98c7ee54ae1bcd965dbe7890b0a

ISO 3691-2:2023(E)

Contents Page
FFOT@WOTM.........ccccccovvevee e85 5558558555585 \%
IIMEIOMUICTION ... vi
1 SCOPI@ ... 1
2 NOIMATIVE FEEFEI@IICES ... 2
3 Terms and defiMITIONS ... 3
4 Safety requirements and /or protective measures
41 LT3 ) = S 4
4.1.1 Overall requirements
4.1.2  Normal climatic CONAItIONS ..o
4.1.3 Normal operating cONditions ... gy o
4.1.4 Sharp edges
4.1.5 Electrical reqUIir€mMents ... e
4.1.6 Stored energy COMPONENTS. ... e e
4.2 Starting/moving ...
4.2.1 Unauthorized starting.......... g S
4.2.2 Unintended movement and inadvertent actjvdtion
4.3 BIaKES ..o e
4.3.1  General ...
4.3.2  Failure of €nergy SUPPLY .. S
4.4 Manual coNtrol aCtUATOT ... T
441  General... @
4.4.2 Travel and braking controls
4.4.3 Steering controls ...yt ..
444 Load-handling controls .=y ...
445 Other controls........sfJ s
446 MATKING oo N
4.5  Power SyStems and aCEESSOTIES ...
4.5.1 Exhaust system
4.5.2  COOUNG SYSTRIN ..o
4.5.3  FUELEANKS) e
4.5.4  Access.to engine and other compartments........
4.5.5 Liglefied petroleum gas (LPG)-powered trucks..
4.6 Systems.for telescoping, lifting and tilting ...
4.6. 1~ TAEE CAINIS e
4.6.2> Hydraulic lifting, telescoping and carriage tilting...
4563  HydrauliC SYSTEIMS ...
G104 FOTK ATTIIS oo
4.6.5 Fork-arm extensions
4.6.6  FOTK CAITIOIS oo
467 load-handling attachments

4.7 Operator positions
471 Dimensions

87 2 0 0 T=) 4 U0 ] - | O
4.7.3  OPerator FESETAINT . ..ot
4.74  Operator aCCeSS ANd EEIESS ...
4.7.5 Protection from road wheels and objects thrown up by the wheels...........cccon.
4.7.6  Protection from DUIMINE ..o 17
4.7.7  Protection against crushing, shearing and trapping..........,
4.8 SEADTIIEY e
B.8.1  GEIEIAL oo
4.8.2  Specific operating CONAITIONS. ...
4.8.3 Longitudinal stability determination....
49 PrOTECTIVE QEVICES ..ot

© 1S0 2023 - All rights reserved iii


https://standardsiso.com/api/?name=db65a98c7ee54ae1bcd965dbe7890b0a

IS0 3691-2:2023(E)

410

411

49.1 Overhead guard........ccen
49.2 Load backrest extension ...
49.3 Roll-over protective structures (ROPSs)....
494 WAITNG AEVICE ..ot
49.5  Starter battery reqUITEIMEIITS ...t
Visibility and lighting
10T VESTDIIIEY -
G102 LEIEIIE et
Operator's cab
4.11.1 General
411.2 Doorsand WindOWS oo

412
413

4.14

5 Verification of safety requirements and/or protective measures................o.

51
5.2

5.3

6 Info
6.1
6.2

6.3

N S T 0 1 I ES) 3 = L OO oo A8
4.11.4 Ventilation
4.11.5 Heating, air conditioning and ventilation system...........cc Sl
4.11.6 Demisting and defTOSTING ... g e
4.11.7 Pressurization system................
4.11.8 Wipers and washers.........oc.....
4119 Access and an emergency exit......
4.11.10 Storage of instruction handbook...
4.11.11 Additional operator's POSItiON ... e S
Provisions for transportation of the truck and removable attachments...........cccccocoucee.
Environmental reQUITEIMIENTES. ... sseseessssssessssssssssssssesssssssessssssssssssseesoees
4.13.1 Noise emiSSiONS.......n
4.13.2 Vibration ...,

4.13.3 Electromagnetic compatibility (EMC).....
DEVICES fOT LOWIIE oo g et

General
YR QO (atn BN =Y RTZ<Y U3 (oz= 1 o) o NN ST
L0728 R N Yl o Y- Vo £ ot
5.2.2 Statictest....
5.2.3 Dynamic test......
Functional verification......

@ 0T U0 (0] 018 (0) ol | LT oo

2 1 T=) o | 0 O
Instruction handhook...
6.2 TIUCK ot e
6.2.2  OPELALION OF ETUCK ..o
6.2.3 Details for battery-powered trucks ...
6.2.4 Details for internal-combustion-engine-powered trucks
6.2.5:8.5Service and MaiNTEINATICE. ...
6.2:6\ Transportation, commissioning and storage
6.2.7  Truck modification ...,
MATKING i

6.3.1  INFOrmMation PIALES . ...
6.3.2 L0 CRATT e

6.3.3 Information plate for trucks operating in special conditions
6.3.4 Other information
6.3.5 Languages. ...
6.3.6 Operator restraint

Annex A (informative) Rated capacity Of ErUCK ...

Annex B (informative) List of significant hazards ...

Annex C (normative) Verification of essential health and safety requirements...............cccc

BIDLHOZTAPIY ...

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=db65a98c7ee54ae1bcd965dbe7890b0a

ISO 3691-

Foreword

2:2023(E)

ISO (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
desd

pDrocedaurc UScd SAYUS UOCUIT dI10 ." SJefesie O U d
ribed in the ISO/IEC Directives, Part 1. In particular, the different approval criterianeq

iimenance are

bded for the
ce with the

e subject of
5. Details of
tion and/or

nd does not

terms and
herence to
(TBT), see

Enittee SC2,
ardization

Agreement

technically

to function

Any|trade name used in this document is information given for thé tonvenience of users a

congtitute an endorsement.

For pn explanation of the voluntary nature of standards, the meaning of ISO specific

expijessions related to conformity assessment, as wélloas information about ISO's ad

the |World Trade Organization (WTO) principles inZthe Technical Barriers to Trade

wwyv.iso.org/iso/foreword.html.

This{document was prepared by Technical Comniittee ISO/TC 110, Industrial trucks, Subcom

Safety of powered industrial trucks, in collaberation with the European Committee for Stan

(CEN) Technical Committee CEN/TC 150, [ndustrial trucks - Safety, in accordance with the

on t¢chnical cooperation between SO and CEN (Vienna Agreement).

This|second edition cancels and replaces the first edition (ISO 3691-2:2016), which has been

reviged.

The main changes are as follows:

— pxclusions and limitations in the Scope have been clarified;

— references for&uropean regional requirements have been updated;

— requirements defining the normal operator position necessary in order for the controls
have beenradded;

— ppérator weight has been updated;

— information relating to truck modification has been updated;

— verification methods have been added as a new Annex C.

Alist of all parts in the ISO 3691 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 docum

ent 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:

— machin

e manufacturers (small, medium and large enterprises);

— health and safety bodies (regulators, accident prevention organisations, market surveillance etc.).

Others can
above-ment

— machi
machi
service

consunj

The above-mentioned stakeholder groups have been given the possibility to participate at the dra

process of t

The machin
are covered

When requ
type-B stan
the other st
this type-C

The ISO 369
[SO 5053-1.

This docum
to the mate

I

be affected by the level of machinery safety achieved with the means of the documentbj
ioned stakeholder groups:

users/employers (small, medium and large enterprises);
users/employees (e.g. trade unions, organizations for people with specidbneeds);
providers, e. g. for maintenance (small, medium and large enterprises);

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

his document.

ery concerned and the extent to which hazards, hazardous situations or hazardous ey
are indicated in the Scope of this document.

rements of this type-C standard are different from those which are stated in type-
dards, the requirements of this type-C standard take precedence over the requireme
andards for machines that have been designed and built according to the requireme
standard.

1 series covers safety requirements-dnd their verification for industrial trucks as defin

ent does not repeatall the téchhnical rules which are state-of-the-art and which are applig
Fial used to construct the industrial truck. Reference will also need to be made to ISO 12

&

 the

'ting

ents

A or
s of
s of

bd in

able
100.

Vi
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Industrial trucks — Safety requirements and
verification —

Part 2:
Self-propelled variable-reach trucks

1

This|
industrial variable-reach trucks and variable-reach container handlers/reach, stackers as
ISO
northal industrial duties (e.g. fork arms or means, such as spreaders, for handling container

This

This

For

part
arm
asse
to, the truck, this documént does provide requirements for:

Scope

document gives safety requirements and the means for their verification for se

b053-1 (hereafter referred to as trucks), equipped with forks or integraldead-handling

document does not apply to:

Fough-terrain variable-reach trucks,

rough-terrain variable-reach trucks for handling containers,
orry mounted trucks covered by ISO 20297-1,

machines designed primarily for earth-moving*(e.g. loaders and dozers), even when th
hnd blades are replaced with forks,

machines from which the load can swing.freely in all directions.
document is not applicable to trucksimanufactured before the date of its publication.

the purposes of this document;-fork arms and integrated attachments are conside
of the truck, whereas attachments/equipment/tools mounted on the load carrier or
5 which are removable by the user are not. Nevertheless, for interchangeable equipme]
mbled with the truck by.the operator in order to change the function of, or attribute an

Fhe interface withthe truck,
protection . ofd¢he operator in the normal operating position from crushing and shearing
bperating‘and maintenance instructions,

oad'charts,

If-propelled
defined in
devices for

).

eir buckets

red to be a
on the fork
nt, which is
ew function

hazards,

marking,
provision for transportation, and,

indicator lights for attachments for lifting containers

Any regional requirements additional to the provisions of this document are addressed in EN 16307-
2:2023 and ISO/TS 3691-8.

This document deals with all significant hazards, hazardous situations or hazardous events, as listed in
Annex B, with the exception of the following, relevant to the applicable machines when used as intended
and under conditions of misuse which are reasonably foreseeable by the manufacturer.

© IS0 2023 - All rights reserved
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It does not establish requirements for hazards that can occur:

during
when u
when o
when li

during

This docu

a new f]

attachn
the use

the reli
system

the req

2 Norm

The followi
constitutes

construction;

sing trucks on public roads;

perating in potentially explosive atmospheres;
fting persons; or

dismantling, disabling and scrapping.

Tl’lt does not provide requirements 1or:

inction, mounted on the load carrier or fork arms;

hents/equipment mounted on the load carrier or on the fork arms which are removab
 and which change the function or attribute a new function, except as stated above;

hbility of control systems and performance requirements for safety related parts of coj
; Or

lirement for fitting an enclosed cab, whether pressurized ornot.

htive references

Ing documents are referred to in the text in sucha way that some or all of their cor
requirements of this document. For dated references, only the edition cited applies

undated references, the latest edition of the referenced document (including any amendments) app

[SO 2328:2(
[SO 2330:2(
ISO 2867:2(
ISO 3287:19

ISO 3411:2(
envelope

[SO 3795:19

11, Fork-lift trucks — Hook-on type fork@rms and fork arm carriages — Mounting dimen
02, Fork-lift trucks — Fork arms —{echnical characteristics and testing

11, Earth-moving machinery — Access systems

99, Powered industrial triicks — Symbols for operator controls and other displays

07, Earth-moving machinery — Physical dimensions of operators and minimum operator s

89, Road vehicles, and tractors and machinery for agriculture and forestry — Determinati

tools, lifting accessories or removeable attachments, which do not change the function of attribute

e by

htrol

tent
For
lies.

Fions

bace

bn of

their

burning behaviour of interior materials

ISO 4413:2P10, Hydraulic fluid power — General rules and safety requirements for systems and
components

[SO 5053-1:20284ndustrialtrucks—VYoeabiary—Part L-Typesof ndustrieitrucks

[SO 5053-2:2019, Industrial trucks — Vocabulary — Part 2: Fork arms and attachments

ISO 5353:1995, Earth-moving machinery, and tractors and machinery for agriculture and forestry — Seat

index point

ISO 6055:2004, Industrial trucks — Overhead guards — Specification and testing

IS0 6292:2020, Powered industrial trucks and tractors — Brake performance and component strength

ISO 10263-3:2009, Earth-moving machinery — Operator enclosure environment — Part 3: Pressurization

test method

© IS0 2023 - All rights reserved
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ISO 10263-4:2009, Earth-moving machinery — Operator enclosure environment — Part 4: Heating,
ventilating and air conditioning (HVAC) test method and performance

[SO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk reduction

ISO 13284:2022, Industrial trucks — Fork arm extensions and telescopic fork arms — Technical
characteristics and strength requirements

ISO 13564-1:2012, Powered industrial trucks — Test methods for verification of visibility — Part 1: Sit-on
and stand-on operator trucks and variable-reach trucks up to and including 10 t capacity

ISO ]

5870:2000, Powered industrial trucks — Safety signs and hazard pictorials — General principles

ISO
arm

ISO
truc

ISO
truc

| 5871:2019, Industrial trucks — Specifications for indicator lights for container handling4
operations

1281:2005, Construction and layout of pedals of self-propelled sit-down rider-controllg
ks — Rules for the construction and layout of pedals

P2915-10:2008, Industrial trucks — Verification of stability — Part 10: Additional stab)
ks operating in the special condition of stacking with load laterally displaced by powered d|

nd grappler

d industrial

ility test for
evices

[SO 22915-11:2011, Industrial trucks — Verification of stability — Par11: Industrial variable-teach trucks
ISO 22915-12:2015, Industrial trucks — Verification of stability — Part 12: Industrial vafiable-reach
trucks handling freight containers of 6 m (20 ft) length and lenger

ISO
truc

ISO
Part

For
and

ISO

3.1
self
seat
slew

2915-20:2008, Industrial trucks — Verification of;stability — Part 20: Additional stab
ks operating in the special condition of offset loadxoffset by utilization

P4135-1:2006, Industrial trucks — Specifications and test methods for operator restrain
1: Lap-type seat belts

Terms and definitions

he purposes of this document, the terms and definitions given in ISO 5053-1:2020, ISO j
S0 12100:2010 and the fegllowing apply.

ind [EC maintain terminology databases for use in standardization at the following add

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

EC Electropedia: available at https://www.electropedia.org/

propelled industrial variable-reach truck
bd-Tider-operated, counterbalanced lift truck with one or more articulated arms [tele
ing’(3.13)] used for stacking loads and for operation on smooth, level, prepared and ¢

ility test for

L systems —

053-2:2019

resses:

5Copic, non-
nsolidated

surfaces

3.2

actual capacity at maximum lift height with forks
maximum load, Q,, in kg, specified by the manufacturer that the truck is capable of lifting to its
maximum height in normal operating conditions

Note 1 to entry: This is equal to the maximum load, with centre of gravity, G (see Figure A.1), carried on the fork
arms at the standard load centre distance, D, as specified in Annex A, and with the boom (3.7) adjusted to its
maximum height.

© IS0 2023 - All rights reserved
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3.3

actual capacity at container position with spreader
maximum load, Q, in kg, with row, d, and height, h, specified by the manufacturer that the truck is
capable of lifting to its maximum height in normal operating conditions

3.4

axle locking

mechanism

3.5
stabilizer
extendable

3.6

designed to stop oscillation of the rear axle so as to improve truck stability

T pivoting Mechanicat SUpports used to IMprove stabitity of a stationary truck

lateral levelling

act of chang
the boom p

vot to horizontal when the truck is standing on a side slope

Note 1 to enffry: Used to ensure that the boom operates in a vertical plane.

3.7
boom

ing the angular relationship between the boom (3.7) pivot and the ground in order to adjust

pivoting support member providing radial and telescoping (if equipped)‘movement of the load-engaging

means

3.8
spreader
device fitte
and semi-tr|

Note 1 to ent]

1 to the boom (3.7), designed to connect the liftinig*points of freight containers, swap bd
pilers

ry: This can include powered devices used to tonnect the lifting points of the load and an articu

mechanism fo facilitate engagement.

3.9
overhead g
device fitte

3.10
load backr
portion of t

3.11
normal op¢
position in

uard
1 to the truck for the purposé.ofprotecting the operator against falling objects

pst
he fork carriage setving to restrain the load when the load is tilted rearward or upwarg

prating position
which the~eperator is able to control all functions for driving and load handling as spec

by the manfjifacturer

Note 1 to en
functions of

dies

ated

ified

ry Additional p051t10ns may be spec1f1ed by the manufacturer if it is not p0531ble to control a

operating direction is con51dered as being or havmg a smgle operatlng p051t10r1

3.12
fork carrie

r

device fitted at the end of the boom (3.7) to connect and lock interchangeable attachments without the
use of a tool

3.13

non-slewing
having a slewing movement not greater than 5° on either side of the longitudinal axis of the truck

Note 1 to entry: See Figure 1.

© IS0 2023 - All rights reserved
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3.14

rate
load
inn

Note
Note|
prov

by th

3.15
rate
load
in n
mea

Note

4

4.1

4.1.
The

In adlditions:the truck shall be designed according to the principles of ISO 12100:2010 for 1

not s

Figure 1 — Slewing movement < 5° (non-slewing)

d capacity with fork arms
Q4, in kg, permitted by the manufacturer, that the truck type is capableof transportin
rmal operating conditions with the boom (3.7) fully retracted

1 to entry: For centre of gravity, G.
2 to entry: The rated capacity is used to compare the capacity of different manufacturers’ t

de the break points used in technical standards and statistics.The operating limits for the truc
e actual capacity (3.2, 3.3).

d capacity with spreader
Q4, in kg, permitted by the manufacturer, that'the truck type is capable of transportin

surement d; and lift height 6,5 m

1 to entry: For the second container, s€e Figure A.2.

Safety requirements and/or protective measures

General

1 Overall requirements

truck shallseanform to the safety requirements and/or protective measures of this clau

ignificant hazards which are not dealt with by this document.

b and lifting

rucks and to
k are defined

b and lifting

brmal operating conditions with the spregder (3.8) in the position of the first contaliner row at

seE.

elevant but

4.1.2 Normal climatic conditions

For truck operation, the following climatic conditions apply:

average ambient temperature for continuous duty: +25 °C;

maximum ambient temperature, short term (up to 1 h): +40 °C;

lowest ambient temperature for trucks intended for use in normal indoor conditions: +5 °C;

lowest ambient temperature for trucks intended for use in normal outdoor conditions: =20 °C;

altitude: up to 2 000 m.

© IS0 2023 - All rights reserved
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4.1.3 Normal operating conditions

Normal ope

rating conditions are the following:

driving (travelling and lifting) on substantially firm, smooth, level and consolidated surfaces — the

surface conditions on which the truck is designed to operate shall be specified in the instruction
handbook (see 6.2);

driving with the horizontal load centre of gravity approximately on the longitudinal centre plane of

the truck;
— travelli gwi’rh the hoom retracted and iffork arms are fitted with these tilted backwards and both
with and without a load, the load in the designated travel position.
If the abovelis not sufficient to allow the conditions for stability of a particular truck type to be specified,
then the opgrating conditions shall be according to the International Standards referencéd for stability
in 4.8.
4.1.4 Sharp edges
There shalll be no sharp edges or angles posing a hazard in the area of the-operator in the normal
operating ppsition or in the area of access and egress during normal operation and daily checks.
NOTE For guidance, see ISO 12508.
4.1.5 Eleftrical requirements
Electrical fequirements can be subject to regional reguirements. See EN 16307-2:2023 |and
ISO/TS 369[1-8:2019.
4.1.6 Stored energy components
Componentk which store energy and that would.cause a risk during removal or disassembly, for exapple
hydraulic agcumulator or spring-applied brakes, shall be provided with a means to release the energy
before rem¢val or disassembly.
4.2 Starting/moving
4.2.1 Un:[uthorized starting
Trucks shall be providedwith a device (e.g. key, code, magnetic card) which prevents starting without

its use.

4.2.2 Unintended movement and inadvertent activation

4.2.2.1 General

Truck movement from the holding position, other than by actuation of the controls by the operator, due
to drift or creep (e.g. by leakage), shall not occur.

4.2.2.2 Parking brake

A parking b

rake shall be provided complying with 4.3.1.

Failure of the control system of an automatically applied parking brake shall be indicated to the

operator.

© IS0 2023 - All rights reserved
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4.2.2.3 Internal-combustion engine powered trucks

Internal-combustion engine powered trucks shall be fitted with a device which prevents the engine
being started while the transmission is engaged.

4.2.2.4 Travel controls

Travel controls shall be so arranged that on level ground the truck will not move from rest until the
transmission has been engaged.

4.2.2.5 Powered travel movement

Powgred travel movement shall be possible only if the operator is in the normal operatingpjosition.

An interlock activated by a device that detects if the operator is not in the seated position sptisfies this
reqyirement.

When the truck is stationary, powered travel shall not occur automatically when the operdtor returns
to the normal operating position without an additional operation (e.g. by)requiring a resdtting of the
direftion control or reactivation of the speed control).

4.3 | Brakes

4.3.1 General

All industrial trucks shall be designed with serviceand parking brakes. Brakes shall [conform to
ISO $292:2020.

The [parking brake shall be equipped with asystem preventing unintentional release. The parking
braKe force shall be applied by mechanical means.

Bralfing requirements can be subject to-tégional requirements, additional to the requirenjents of this
docyment. See ISO/TS 3691-8:2019.

For pit-down rider trucks, the.parking brake system shall be manually operable from [the normal
opeifating position or automatically applied by leaving the normal operating position.

Trudks with only non-automatically applied parking brake(s) shall have a warning to the joperator to
apply brakes before leaving the truck.

4.3.2 Failure ofenergy supply

In the eventlef a failure of the energy supply, the service brake shall be able to bring th¢ truck to a
contjrolled-stop.

4_ 4 Manual control actuator
.

rolraarl CUTITIr UT actuaoatoTr

4.4.1 General

4.4.1.1 Location

The controls shall be confined within the plan view outline of the truck's overhead guard or falling
object protective structure (FOPS).

NOTE See ISO 6682 for guidance on zones of comfort and reach for operator controls.

©1S0 2023 - All rights reserved 7


https://standardsiso.com/api/?name=db65a98c7ee54ae1bcd965dbe7890b0a

IS0 3691-2:2023(E)

4.4.1.2 Consistency with the truck motions

Movement of the controls shall be consistent with the motions of the truck being operated wherever

practicable.

4.4.1.3 Multiple operators

If additional operating positions are fitted, for example for more than one operator, the operation of
the controls shall only be possible from one operating position at a time, excepting the emergency
disconnect switch in accordance with 4.1.5, which shall be operable from all positions.

4.4.1.4

ultiple operating positions

If more thaih one operating position is fitted for a single operator, the use of the controls for 6ne’of t

operating
to thisist
positions.

4.4.2 Tra

4421 G
The motion

control incy
the control

4422 P

Trucks with

44.23 D

If the truck
differential

If the truck
lever), the ¢

4424 H

The movem)|

sitions shall preclude the use of the controls of another operating position. The excef

hese
tion

e emergency disconnect switch in accordance with 4.1.5, which shall be gperable fromn all

vel and braking controls

eneral

of the speed operating control shall be so designed that@h increase in the movement o
eases the travel speed. When the control is released, it:shall return to the neutral positi
nctuator.

pdal-operated travel and braking controls

pedal-operated travel and braking controls shall conform to ISO 21281:2005.

jfferential locking pedal

is equipped with a pedal-operated differential lock, depressing the pedal shall lock

ngaged and disengaged positions shall be clearly marked.

and-operated-direction control lever

ent of a direction control lever shall correspond to the required direction of travel.

4.4.2.5 Hp

The controlldeve 3 a-hold an-contrel-o 1s@G ontrol; movementsha 3
minimum speed position. Movement of the control lever to front or clockwise shall increase speed.

nd-operated accelerator control

4.4.2.6 Hand-operated transmission gear change lever

The positions for gear engagement shall be clearly identified.

f the
bn of

the

is equipped with a differential lock which is engaged by other means (e.g. switch or hand

'n to
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4.4.3 Steering controls

4.4.3.1 Steering direction
The following applies.
a)

truck to the right when the truck is travelling in the forward direction.

2:2023(E)

For trucks with a steering-wheel control, clockwise rotation of a steering wheel shall steer the

b) On trucks with a crab-steer mode (all wheels on the truck turn in the same direction), clockwise
rotation of the steering wheel shall move the truck to the right when the truck is travelling in the
orward direction and to the [eft when travelling in the reverse direction.

c) Pntrucks where the steering is controlled by means of a single lever controller, moying|the lever to

he right shall cause the truck to be steered to the right when the truck is travellirig in
irection. If a reversible control unit or dual controls are fitted, moving thelevér to th
Iso steer the truck to the operator's right when the truck is travelling inreverse with t
acing in that direction.

4.4.3.2 Failure of power supply

In the event of an interruption of the power supplied to the steering’system (including a de
engipe) it shall be possible to maintain the path being steeredntil the truck is brought to

Load-handling controls

4.4.4.1 Controls
Confrols shall return to neutral when released and stop load movements.

The |controls for the load-handling functions shall be considered as a primary control, loc
ergonomic reach of the operator and(separated from the driving controls.

Trud
contj

ks equipped with attachments which hold the load by power (e.g. paper clamp) s
rol(s) with a secondary action, or other means, to prevent unintentional release of the |

4.4.4.2 Multi-function eontrols

Whe
shal
stop|

re a control isdesigned and constructed to perform more than one function, each separ
be clearly mvarked. Each control function shall return to the neutral position when r
the corresponding load movement.

4.4.%

b _Other controls

he forward
e right shall
he operator

hd motor or
h controlled

ated within

hall feature
bad.

hte function
bleased and

4.4.5.1 Stabilizer control

For trucks equipped with stabilizers, a forward or downward motion of the control shall lower the

stabilizer, and a rearward or upward motion shall raise the stabilizer.

Where independent or selectable controls for stabilizers are provided, the left control shall

operate the

left stabilizer and the right control shall operate the right stabilizer. If selectable controls are provided,

a middle position may operate both stabilizers.

If other control methods are used, they shall follow the same logic.
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4.4.5.2 Lateral levelling control

For trucks equipped with operator-controlled lateral levelling, operating the control to the left shall
cause the truck to sway to the left, and operating the control to the right shall cause the truck to sway
to the right.

If other control methods are used, they shall follow the same logic.

4.4.5.3 Axlelocking

When axle locking is used, operated by a control lever, locking shall be engaged by forward or downward
motion of the control and disengaged by backward or upward motion of the control. If other cohtrol
methods arf used, they shall follow the same logic.

4.4.6 Marking

Graphic symbols used for marking controls shall conform to 6.3.1.3.
4.5 Powgr systems and accessories

4.5.1 Exhaust system

The exhausf system shall be designed in accordance with 4.7.6 and such that engine exhaust is diregcted
away from|the operator position. Materials used in the vicinity:of exhaust systems shall be non-
flammable and shall be chosen and protected such that they arenot adversely affected by heat from the
exhaust system.

4.5.2 Coqling system

The air flow through the cooling system shall be axkanged so as to avoid discomfort to the operator.
4.5.3 Fusgl tanks

4.5.3.1 Tankisolation

If a fuel tank is within or adjacent to the engine compartment and excessively high temperatureq can
occur, the tank and/or filling @rrangement shall be isolated from the electrical and exhaust systems
by suitable |protection (e.g. @ séparate enclosure or baffles). The tank location and facilities for filling
shall be sudh that spillage{orleakage will not drain into the engine or operators compartment nor pnto
unprotectedl electrical ox’exhaust system parts.

4.5.3.2 Fuel spillage

Fuel spillagk 6hall not be possible under normal operating conditions.

4.5.4 Access to engine and other compartments

4.5.4.1 Engine covers

An enclosed engine compartment shall satisfy fan guarding requirements when the manufacturer’s
recommended routine maintenance is performed with the engine off. If a fan can start (e.g. temperature
switch) when the engine is off, the fan shall be guarded. A safety warning sign shall be provided and
included in the instruction handbook (see 6.2). Warnings shall conform to 6.3.4.5.
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4.5.4.2 Unintentional closure

2:2023(E)

Where unintentional closure could cause injury, access covers (i.e. traction battery or engine covers)
shall be provided with means for preventing unintentional closure. Those means shall be permanently
affixed to the truck or stored in a safe place on the truck.

4.5.5 Liquefied petroleum gas (LPG)-powered trucks

4.5.5.1 Containers

The

a)
b)

)

d)

f)

g)

h)

j)

k)

D)

nllnulihg app]ipc tothe containers of trucks pnumrnd hy LPG

[.PG containers shall be either permanently fixed to the truck or removable.

When LPG containers are removable, their fastenings shall permit easy handling and
Lhe installation after the exchange of containers.

[ruck that the pressure relief valve opening is always in communication with the vap
Lhe top of the container. This may be accomplished, for example, by-an indexing pin whi
Fhe container when the container is properly installed.

LPG containers shall be securely mounted to the truck/to: prevent movement. Fast
withstand static loading of four times the filled container weight in any directi
permanent visible deformation.

hction of the products handled by the truck is reduced.

[.PG containers and their connections shall\be installed such that there are no projecti
Lhe plan view outline of the truck.

fLPG containers are installed in a.compartment, this compartment shall have permane
ht the bottom. The total surface area of these ventilation openings shall be atleast 200 c
hdequate ventilation to outside the truck.

f an additional LPG contdiner is carried on the truck, it shall be secured in the same m43
main container.

[.PG containers, whether fixed or removable, shall be equipped with a device
linintentional emission of gas or liquid (e.g. in the case of a pipe system failure). This do
Lo pressure-relief valves.

Pipe fittings and accessories on LPG containers shall be protected against mechani
when USed as specified by the manufacturer.

Che fuel take-off on the LPG container shall be equipped with an easily and quicklj

checking of

Removable LPG containers that incorporate a pressure relief valve shall’be so positigned on the

ur space at
Ch positions

ening shall
on without

.PG containers shall be fitted on the truck such that exposure to abrasion, shock and the corrosive

ons outside

nt openings
nZ, allowing

inner as the

to prevent
bs not apply

cal damage

 accessible

anually-operated vaive. INe position and method of operation of this vaive shat
marked on the valve handle or on the outside of the truck near the valve.

be clearly

The fuel take-off shall be in a liquid form unless the LPG container and engine are specially

equipped for a direct vapour withdrawal.

Permanently-mounted LPG containers to be filled by the user shall be fitted with the following:

1) a pressure relief valve connected to the vapour space of the container that, when fitted inside
the compartments of trucks, shall have the discharge side of the relief valve piped to the
atmosphere away from the operator and that shall conform to 4.5.5.3 d) below;

2) an 80 % fill stop valve;

© IS0 2023 - All rights reserved
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3) maximum liquid level devices suitable for the LPG in use, indicating the maximum product
level and which shall not vent to the atmosphere.

LPG containers shall be positioned such that they are not exposed to the damaging effects of heat,
particularly heat from the engine or the exhaust system. If it is necessary to fit a heat shield, this
shall not inhibit ventilation.

4.5.5.2 Piping

The following applies to the piping used on trucks powered by LPG.

a)

b)

e)
f)
g)

4.5.5.3 E 1nipmpn|-

Connedfing piping and all associated parts shall be easily accessibIe, protected against excegsive
heat rgdiation, damage and wear, and shall be flexible enough to withstand vibratipr'|and
deformption in service, as follows:

1) pipling shall be so arranged that damage or leaks are easily detectable and that’checks|and
maljintenance can be carried out;

2) piping shall be installed such that it cannot be damaged by any excessive heat radiation from
hot parts of the truck;

3) fully rigid pipes shall not be used for connecting the container to equipment on the engine

4) pigtng shall be so arranged that there are no projections outside the plan view outline of the
truck.

Pressufe hoses operating above 1 bar shall be supported.ateast every 500 mm. Rigid pipes shall
be supported at least every 600 mm.

NOTE 1 bar = 0,1 MPa = 0,1 N/mm? = 105 N/m?Z.

Hoses, pipes and all connections operating at pressures above 1 bar shall be suitable for a working
pressure of 25 bar and shall withstand without bursting a test pressure of 75 bar. Hoses, pipes
and all connections operating below 1 barshall withstand without bursting a test pressure of five
times the maximum working pressure.

Pressufes exceeding the workingipressure rating of components in any section of pipe work
containfing LPG in liquid form/between two shut-off valves that are closed shall be preventé¢d; a
pressufe relief valve, for example, or other suitable means may be used if necessary.

Aluminfium piping shall notbe used.
Hoses ghall be as short+as practical.

Pressure union$and joints operating above 1 bar shall be made of metal except for any constralined
sealing|washers.

The following applies to the equipment used on trucks powered by LPG.

a)

b)

12

The supply of gas shall be automatically cut off when the engine stops, irrespective of whether or
not the ignition system has been switched off.

For multi-fuel applications, the system shall be designed to avoid the possibility of LPG entering
any other fuel container and to shut off each fuel source before the alternative one is opened.

If the truck is equipped with two or more containers to supply fuel, they shall be connected via a
multi-way valve or other suitable means, so that LPG can only be drawn from one container at a
time. The use of two or more containers at the same time shall not be possible.
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d) Pressure-relief valves or liquid-level indicators shall be installed such that they cannot discharge in
the direction of the operator or onto truck components that could be a source of ignition.

e) Ifcorrosion of a part would interfere with its proper functioning, that part shall be provided with a
corrosion-resistant protective coating.

f) All fuel system components shall be firmly secured to the truck.
g) Pressure-reducing valves shall be readily accessible for inspection and maintenance.

h) The engine compartment shall be designed in accordance with 4.5.5.1 g), in order to avoid any LPG
ccumulation

4.5.5.4 Regional requirements

LPGipowered trucks can be subject to regional requirements, additional to the requirements of this
docyment. See ISO/TS 3691-8:2019.

4.6 | Systems for telescoping, lifting and tilting

4.6.1 Lift chains

The [truck manufacturer shall have on record a certificate from the chain manufacturef giving the
breaking load of the chains used.

Whdn the lifting mechanism (lifting, telescoping) includes a chain or chains, the truck manufacturer
shal] only use leaf or roller chains. These shall providesa minimum factor, K;, when the truck and boom
are gtationary in the least favourable position:

€, =(Lexn) / (R+w)

where
K, is the safety factor of thelifting mechanism;
L. is the minimum preaking load for new chain;
n is the number*of chains;
R is the maximum load capacity of the truck;
w is the-friction in boom.

The [K; factorshall be in accordance with Table 1.

Table 1 — k'1 factor

Truck rated capacity K, factor

Trucks up to and including 10 000 kg rated capacity |K; =5
Trucks over 10 000 kg rated capacity K, =25-0,2(Q" - 10)

where Q’is the truck rated capacity in tonnes and K;
shall never be less than 4.

For variable-reach trucks, K; shall be related to the maximum static load that would exist in a single or
equally loaded chain when the truck and boom are stationary in the least favourable positions.

Loads in the chain(s) due to friction in the lifting mechanism shall be taken into account.

Pulley diameters shall follow the chain manufacturer's instructions.
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4.6.2 Hydraulic lifting, telescoping and carriage tilting

4.6.2.1 Load holding

In the event of a failure in the hydraulic circuit of the load lifting, telescoping or carriage tilting systems,
means shall be provided to maintain the load and truck in its position.

4.6.2.2 Boom lift and telescoping systems

With the boom fully extended and elevated to the least favourable position, with the load for that position
as determined hy the load chart and with the oil in the hydranlir‘ system at operating temperature, the

descent of the load caused by leakage in the hydraulic system in the first 10 min shall not exceed:

100 mn
200 mn

4.6.2.3 F

1 for trucks up to and including 10 000 kg rated capacity;

\ for trucks over 10 000 kg rated capacity.

rk arm tilt systems

With the fork arms and carriage in the least favourable position, and with thetruck’s maximum r
load, the defent of the fork arms shall not exceed 0,5° during 10 min with the'oil in the hydraulic sy
at operating temperature.

4.6.2.4

The maxi
lowering m
wheels of t}h

4.6.2.5 Lj

Any mecha
with means

NOTE H

aximum load lowering speed

m permissible lowering speed shall be such that, in the event of a sudden stop o
bans with the actual load within any load zone atthe maximum reach for that zone, the
e truck may leave the ground only momentarily and shall return to the ground unassis

mitation of stroke

nism on the truck with movement requiring limits to prevent over-travel shall be prov
for positive stops.

lydraulic cylinders fulfil this réquirement if designed to limit stroke and/or travel.

4.6.3 Hydraulic systems

4.6.3.1 H

draulic circuits

ated
btem

F the
rear
ted.

ided

£ans

In the evenf of a failure-in the hydraulic circuit of the stabilizing or lateral levelling systems, m
shall be provided te‘maintain the load and truck in its position (e.g. rupture valve, check valve, etc.).

Hoses, piping afid/connections subjected to internal pressure shall be capable of withstanding, without
bursting or| permanent deformation, a pressure equal to at least three times the operating pressure.
Pipes and hoses shall be so located and, if necessary, restrained, so that deterioration, sharp edges,
and other damage causing sources are minimized. Hoses and pipes shall be positioned so that adverse
effects of hose burst or pin holes are minimized in the event of physical damage.

Trucks shall conform to the requirements of ISO 4413:2010.

4.6.3.2 Pressure controls

All hydraulic systems shall include a device which prevents the pressure in the system from exceeding
a pre-set level. The device shall be so designed and fitted that unintentional loosening or adjustment is
avoided and so that a tool or key is required to alter the pressure setting.
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4.6.3.3 Failure of energy supply to hydraulic circuits

In the case of a fault or interruption of the supply of energy, the design of the hydraulic system shall be
such that it does not allow any uncontrolled motion of equipment or attachment.

4.6.3.4 Fluid purification

The hydraulic system(s) shall be protected against the risk of contamination of the hydraulic fluid [e.g.
by means of filter(s)].

4.6.

5 1 ifting boom and load handling device movement isolation

Lifti
load
4.6.

Solid
with

The
docu

The
Mea

hg boom and load handling device movement shall not be possible through operatien|of
thandling control when the operator is not in the normal operating position.

Il Fork arms

-section fork arms shall be manufactured and tested in accordance with ISO 2330:2
respect to safety factors.

safety factors can be subject to regional requirements, additional to the requirem
ment. See ISO/TS 3691-8:2019.

fotal capacity of all fork arms fitted to a truck shall not.b&less than the actual capacity

hs shall be provided to prevent unintentional lateral’displacement or unintentional de

the fork arms on the fork carrier.

4.6.]

Fork
shal

b Fork-arm extensions

-arm extensions shall be designed to ‘prévent accidental disengagement from the forl}
be in accordance with ISO 13284:2022.

4.6.¢ Fork carriers

Hoo

4.6.]

4.6.]

Mea
of at

k-on type fork carriers shallbe in accordance with ISO 2328:2011.
f  Load-handlingattachments

f.1 Unintentional displacement or detachment

hs shall beprovided to prevent the unintentional lateral displacement or unintentional

tachments from the truck. Movement of the attachment and its parts shall be mechanig

at tk1e eXtreme positions.

the primary

002, except

ents of this

bf the truck.

fachment of

K arms, and

detachment
ally limited

4.6.7.2 Malfunction in power supply system

Attachments which hold the load by power shall be designed such that the maximum load they are
intended to handle is automatically retained for at least 10 min when the truck's manual controls are
in the neutral position or in the event of a malfunction in the power supply system for the attachment.

4.6.7.3 Hydraulic system for attachment

If an

attachment has its own separate hydraulic system, this shall conform to 4.6.3.

© IS0 2023 - All rights reserved
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4.6.7.4 Combined hydraulic systems

If an attachment has a hydraulic system that is connected to the truck hydraulic system, the
systems shall be compatible and the combined systems shall conform to 4.6.3.

4.6.7.5 Devices for lifting freight containers

two

Devices for lifting freight containers shall be equipped with indicator lights in accordance with

[SO 15871:2019.

The device shall have means to prevent unintentional dropping of the container.

Means shal| be provided to prevent lifting of the container unless all interface mechanisms are
engaged anfl locked.

fully

If multiple freight containers are lifted at the same time, the same requirements are valid/for all of the

containers.

Travel speefl shall be restricted to a maximum of 10 km/h if the container is not locked to the attachinent

in a manney that will prevent unintentional drop (e.g. lifting with grapple arms);

4.6.7.6 Attachment operating instructions

If a removable attachment requires specific operating and mainfehance instructions that arg

not

contained i the truck’s instruction handbook (see 6.2), then provisions shall be made on the attachment

for storage |of the operating and maintenance instructions. Thestorage provisions shall not obst
the operatoj’s normal operation of the attachment when on theitruck.

Ifattachmept operating instructions can be provided in theform of an operation label on the attachn
then a storgge location for a manual is not needed.

4.7 Operator positions

The operat¢r's seat shall be so located that the operator has sufficient room while operating the t
so as to refnain within the plan view outline of the truck. The dimensions shall be of suitable
ergonomic fhape to accommodate at least a 5th percentile to a 95th percentile of the population|
as shown in ISO 3411:2007, Figures 1 to 3, within the plan view outline of the operator's compartm

4.7.2 Operator's seat

The seat shall be desighed and located to provide easy access to the controls, shall provide a positio
the truck operat@rin accordance with ergonomic principles and shall meet the following requirem

ruct

nent,

ruck
and
and

ent.

n for
bnts.

total and possible without the use of tools.

m in

b) If a weight-adjustable seat is fitted to reduce vibration transmitted to the operator, the adjustment
shall accommodate operator weights of 52 kg to 114 kg. Manual adjustment of the weight
mechanism shall be possible without the use of tools.

c) Rotating seats shall be provided with a mechanism (e.g. a spring to latch type) to lock the seat in
position.

d) The seat mounting shall be able to withstand the forces which can occur during operation (e.g.
braking forces) as well as the forces imposed by the operator restraint specified in 4.7.3.

e) Therequirements of a) to d) above also apply to additional operator’s seats.
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The specification and marking of the operator's seat can be subject to regional requirements, additional
to the requirements of this document. See EN 16307-2:2023.

4.7.3 Operator restraint

Trucks shall have a restraint device, system or enclosure intended to reduce the risk of entrapment
of the operator's head and/or torso between the truck and the ground in the event of a tip-over. Such
means shall not unduly restrict the operation of the truck (e.g. the operator's access, egress and/or
visibility). Warnings and instructions on the purpose, use and action to be taken in the event of a tip-
over, so as to reduce the risk associated with the operator's head impacting a solid surface, shall be
provided on the truck and described in the instruction handbook (see 6.2)

If a restraint system with a belt is used, this system shall be fitted to all seats, including pasgenger seats
and pdditional operator seats, and shall be in accordance with ISO 24135-1:2006.

Restfraint devices can be subject to regional requirements additional to this dosument. Se¢ EN 16307-
2:20R3 and ISO/TS 3691-8:2019.

4.7.4 Operator access and egress

4.7.4.1 General

Trudks shall be designed to permit safe and easy access and egress and to minimize the risK of slipping,
falling and tripping. Steps, running boards and hand holds"(grab handles, fixed parts qf the truck
strufture, etc.) shall be provided above a step height of 350-mm to give three-point contact at all heights
(i.e. pne hand and two feet or two hands and one foot)ZStep width, instep clearance and tde clearance
shall| conform to ISO 2867:2011.

4.7.4.2 Steps

Stepp shall have slip-resistant surfaces ot covering (e.g. expanded metal, abrasive coating). The first
step[shall be not more than 400 mm from’the ground and succeeding steps shall be 250 mm(to 350 mm,
preferably at equal intervals.

4.7.4.3 Compartment floors

The [compartment floor firequented by the operator, steps and walkways shall be free of ohstacles and
shall| have a slip-resistan® surface (e.g. ribbed mats, abrasive coating, expanded metal).

4.7.4.4 Walkways

Walkways more than 1 200 mm from the ground shall have guard rails of 1 000 mm to 1 100 mm high.
The [guard,rails shall be capable of withstanding, without permanent deformation, a forge of 900 N
applied in a horizontal direction from the inside to the outside.

4.7.5 Protection from road wheels and objects thrown up by the wheels

The operator in the normal operating position shall be protected against contact with the truck wheels
and against objects thrown up by the wheels (mud, gravel, debris, etc.). The protective device for the
steered wheels need only cover the wheels when in a straight line position.

4.7.6 Protection from burning

All parts of the truck within reach of the operator in the normal operating position or when the
operator is entering or leaving the operating position shall be insulated or shielded so that the surface
temperature, generated by heat sources in the truck, of bare metal parts does not exceed 65 °C, and that
of painted or plastic parts does not exceed 83 °C. The temperature of the air at the heater outlet, where
fitted, shall not exceed 60 °C.
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4.7.7 Protection against crushing, shearing and trapping

4.7.7.1 General

Parts that move relative to one another and that are within reach of the operator in the normal operating
position shall be adequately guarded. If hazards still exist, they shall be identified according to 6.2, on

the truck in

accordance with 6.3.4.5.

Fixed guards and their mounting systems and fixed and/or removable guard systems can be subject to
regional requirements, additional to the requirements of this document. See EN 16307-2:2023.

4.7.72 M

Parts separ
4.7.7.1:

a) places
b) places
c) placesy
Moving par

Any openin
through the

4.7.7.3 A

Crushing a
attachment
If such haza

with 6.3.4.5.

4.8 Stabi

4.8.1 General

In order to
foreseen b
requiremen

the structu
industr

industr
ISO 229

inimum distances

vhere only the operator's fingers can be trapped: min. 25 mm;
vhere only the operator's hands or feet can be trapped: min. 50 mm;
vhere the operator's arms or legs can be trapped: min. 100 mm.

's that need to be in contact with, or move in close proximity+g, one another shall be guaf
bs in such guarding shall be small enough to prevent an 8rvin diameter probe from pag
m. If such hazards still exist, they shall be identified on:the truck in accordance with 6.3

ftachments

hd shearing hazards to the operator in the*normal operating position associated
5, except at the load supporting points, shadll also meet the relevant requirements of 4.]
rds still exist, they shall be identified a¢cording to 6.3 and on the attachment in accord

lity

reduce the hazards-oflongitudinal and lateral tip-over in the normal operating condif
P the manufacturer, the variable-reach trucks specified below shall conform to
ts given in the€ applicable part of the ISO 22915 series without permanent deformati
e:

ial variable-reach trucks: ISO 22915-11:2011;

ated by the following minimum distances satisfy the adequate guarding requitements of

ded.
sing
.4.5.

with
V.7.2.
hnce

ions
the
n of

ial”variable-reach trucks handling freight containers of 6 m (20 ft) length and lo
15-12:2015.

Illger:

4.8.2 Specific operating conditions

Trucks which provide or allow for offset loads shall be subject to the following additional stability tests,
as appropriate:

devices

,in accordance with ISO 22915-10:2008;

ISO 22915-20:2008.

18

trucks operating in the special condition of stacking with load laterally displaced by powered

Trucks operating in the special condition of offset load, offset by utilization in accordance with
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4.8.3 Longitudinal stability determination

Means shall be provided on the truck to enable the operator to determine whether the machine and its
load is within the maximum limits of longitudinal stability, in accordance with longitudinal stability
tests given in the appropriate International Standard specified in 4.8.1.

The procedure for determining the mass of an undefined load shall be described in the operator's
handbook (see 6.2).

Longitudinal stability can be subject to regional requirements, additional to the requirements of this
document. See EN 16307-2:2023.

4.9 | Protective devices

4.9.1 Overhead guard
An gverhead guard conforming to ISO 6055:2004 shall be fitted on the truck:

When handling a load above 1 800 mm lift height, this guard shall be donstructed such tHat it can be
provided with an additional fitting making it possible in special cases.to’increase the protgction of the
opetfator against small falling objects.

Trudks with an operating position not protected by the boom((e:g. where the boom is adjacent to the
sideof the cabin and the load can be over the top of the operator's position and/or there is a risk of
falling objects) shall meet the requirements of ISO 6055:2004, Clause 4.

If thle truck is intended only for handling freight containers with a spreader that does n¢t allow the
contpiner over the operator station, a FOPS is not required.

NOTE If the boom is located above the operator‘s’compartment, this is considered as being protected by the
.

Trudks fitted with fork arms with a lift height of more than 1 800 mm shall be designed so that they can
itted with a load bacKrest extension.

4.9.2.2 Size of openings

Load backrest éxtensions, if provided, shall have height, width, and size openings sufficient fo minimize
the possibility.of the load falling toward the normal operating position when the load handling means is
in a positien of maximum rearward tilt.

The [siZe of openings in the load backrest extension, if provided, shall not exceed 150 mm ih one of the
two dimensions.

4.9.3 Roll-over protective structures (ROPSs)

Trucks with an operating position not protected by the boom (e.g. where the boom is adjacent to the
side of the cabin and the load can be over the top of the operator's position and/or there is a risk of roll
over) shall meet the requirements of ISO 6055:2004, 4.4.3.

If the truck is intended only for handling freight containers with a spreader a ROPS is not required.

4.9.4 Warning device

Trucks shall be equipped with an operator-controlled audible warning device.
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4.9.5 Starter battery requirements

The starter

battery on engine-powered trucks shall be restrained from movement.

It shall be possible to disconnect batteries quickly (e.g. by a quick coupling or an accessible isolator

switch).

Symbol 2063 of ISO 7000:2019 may be used for identification.

4.10 Visibility and lighting

4.10.1 Vis

Requirements for all-round visibility from unladen trucks up to and including 10 000 kg rated-cap

shall be in 3

For visibilit]
visibility m

bility

ccordance with ISO 13564-1:2012.

y with load, see 6.2.2, considering that, if direct visibility is limited by the)load, additi
pbans can be used.

hcity

onal

Visibility cqn be subject to regional requirements additional to the requirements of this document} See
EN 16307-2{2023.

4.10.2 Lighting

Trucks shall be installed with working and signal lights.

Trucks shall be so designed that it is possible, referring tothé manufacturer's instructions, to ejquip
them with gdditional lighting.

NOTE See ISO 12509 for guidance.

4.11 Operfator's cab

4.11.1 General

If a cab is fifted in lieu of an overhead guard it shall conform to 4.9.1.

If an encloded cab is fitted it shall be equipped with a fixed inner lighting system. It shall be abje to
function even if the engine is switched off, to make it possible to illuminate the operator's station and to

read the opgrator’s manualin’darkness.

4.11.2 Do¢rs and windows

If no cab is
of the opers

ittedierrthe cab is not glazed, a guard or screen shall be fitted to prevent risk of entrapment
tof between the boom and structure of the truck.

If glass is used, it shall be toughened or laminated.

Doors, windows and flaps shall be securely held in their functional positions; measures shall be taken
for preventing inadvertent opening. Doors shall be retained in their intended operating position(s) by
a positive engagement device. The locking device of the open door for the primary opening shall be
releasable from the operator's station.

[t shall not be possible to open the boom-side window where there is a risk of the operator being trapped
or crushed by the descending boom adjacent to the cabin.

Where the boom is adjacent to the side of the cabin, means shall be provided to ensure that, in the
event of a missing or broken boom-side window, the driver is not at risk of being trapped between the
descending boom and the controls. These means shall exclude the driver from the area under the boom
or prevent continuing actuation of the controls by the driver's body. Such protection may be provided
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by other safety devices in addition to their originally intended purposes (e.g. operator presence device,
control-enabling device). If such protection relies solely upon the glass of the boom-side window, then
the glass shall be of the safety laminated type. The laminated glass shall be made of a minimum of two
layers of glass with an interlayer of plastic material (see for example ECE R43).

4.11.3 Fire resistance

All material and components of the cab shall be fire-resistant, with a maximum burning speed of
250 mm/min when the standard test piece is tested in accordance with ISO 3795:1989.

4 11 4 lantilation
A v enenat ot

If a otally enclosed cab is fitted, provisions shall be made for efficient ventilation.

4.11.5 Heating, air conditioning and ventilation system

If a tptally enclosed cab is fitted with a heater/demister, the air intake should be connected tp a fresh air
inlef; recycling of the air is permissible.

If aiff conditioning is fitted it shall conform to ISO 10263-4:2009.
If a Qeating system is fitted it shall either:
a) ronform to ISO 10263-4:2009, or

b) have the capability of increasing the temperature of\the air inside the enclosed cab and maintain
h temperature of 18 °C at minimum ambient temperature the truck is intended for. The minimum
apacity of the heating system shall have a AT of 25 K within 30 min.

The fest shall be run starting with the engine at working temperature as specified by the manufacturer.
Meapurement of the system capacity shall he' made at three points. The three points shall be|located in a
vert|cal plane through and parallel to thelongitudinal axis of the truck as follows (see Figuie 2):

1) pht 660 mm above the seat index point (SIP) and 20 mm in front of it;
2) ptthe SIP as defined in ISQO.5353:1995;

3) [100 mm above floor plate’and 600 mm in front of the SIP.
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660 mm

Key
1 SIP

NOTE Al

4.11.6 Demmisting and defrosting

Trucks shal
for examplg

NOTE A

4.11.7 Pre

Where an
ISO 10263-]

a pressure indjcator is provided.

f__e

100 mm

600 mm

Figure 2 — Location of meéasuring points

[ternatively, the heating capacity can be determined by calculation.

be provided with facilities-to*demist and defrost the front, the boom-side and rear windpws,
by means of a heating systém or a particular defrosting device.

testing method for a'windscreen defrosting system is described in ISO 10263-5.

ssurization system

bnclosedseab is provided with a pressurization system, it shall be tested according to
:2009<and shall provide an interior relative pressure of at least 50 Pa, or 20 Pa minimym if

4.11.8 Wipers and washers

Wiper(s) sh

all clear a sufficient area to allow the operator to view the attachment or load through the

entire lift zone.

The front and rear window(s) shall be fitted with motorized windscreen wiper(s) and washer(s).

Wiper(s) and washer(s) shall be provided for the roof window if it is necessary for the operator to view
obstacles, the attachment or the load through the roof window.

The tank of the window washer(s) shall be easily accessible.

22
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4.11.9 Access and an emergency exit
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The cab shall have an access and an emergency exit conforming to ISO 2867:2011. The emergency exit,
which may be a window, shall allow escape in a different direction than that of the normal exit.

4.11.10Storage of instruction handbook

Provision shall be made for the storage of the instruction handbook (see 6.2) that does not obstruct the
normal operating position.

4.11

11 Additional nppratnr'q position

If an

4.17

4.12
with
truc

4.12
aftel
be in

4.12
tran|
the 1
hang

4.12
tob
hand

4.12
forl

4.12
tran|

NOTE

4.13

additional operator's position is equipped within a cab, it shall meet the requirements
Provisions for transportation of the truck and removable attachments

.1 If the manufacturer specifies in the instruction handbook (see 6.2)that a truck m
out disassembling, locations for slinging points shall be provided. These shall be indid
k and identified in the handbook.

.2 If the manufacturer specifies in the instruction handbodk’ (see 6.2) that the truck m
partial disassembly, lifting points shall be provided to enable lifting of truck elements.
dicated on the truck and identified in the handbook.

.3 If the manufacturer specifies in the instruction handbook (see 6.2) that the tri
sported partially disassembled, tie down points shall be provided to enable transy
ruck components. These shall be indicated on the disassembled components and iden
Ibook.

.4 Tie down points (hooks, rings, ears, etc.) shall be provided on the truck to enab
e secured for transportation purposes. These shall be indicated on the truck and iden
Ibook.

.5 Ifaremovable attachment is allowed to be lifted by other than its quick fixing devicg
fting or slinging shall-beidentified.

.6 Securing points shall be provided on removable attachments to enable sg
sportation purposes. These shall be identified on the attachment.

»

National regulations can apply for transportation.

} Environmental requirements

ay be lifted
ated on the

ay be lifted
These shall

ick may be
ortation of
tified in the

e the truck
rified in the

e, the points

ecuring for

4.13.1 Noise emissions

Nois

e emissions can be subject to regional requirements. See EN 16307-2:2023.

4.13.2 Vibration

Whole-body vibrations transmitted to the operator can be subject to regional requirements. See
EN 16307-2:2023.
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4.13.3 Electromagnetic compatibility (EMC)
EMC can be subject to regional requirements. See EN 16307-2:2023.

NOTE Requirements for EMC are under development.

4.14 Devices for towing

Trucks used for towing trailers shall be fitted with towing or coupling devices designed, constructed and
arranged to reduce hazards of connection and disconnection and to prevent accidental disconnection
during use.

If a pin is part of the towing device, it shall be securely attached to the device. The securing devicg for
the pin (if needed) shall not be detachable.

NOTE DEesign requirements for towing devices are given in the ISO 6489 series.

5 Verifi¢ation of safety requirements and/or protective measures

5.1 Gendral

The manufhcturer shall verify that the safety requirements and/er\protective measures given in
Clause 4 haye been incorporated into the design and manufacture of thé truck.

Either one, pr a combination, of the following shall be used to achiéeve verification:

— calculation, for example for the factor of safety of lifting chains;

— design fheck, for example to verify the specificatiof‘of materials;

— inspectfion, either visual or audible, for example-to verify the markings on the truck;
— measuirlement, for example of speed;

— testing| for example to verify a function or stability.

For every requirement, at least ong-0fthe verification methods identified in Annex C as applicablle to
that requir¢ment shall be applied.

5.2 Strugtural verification

5.2.1 Testloads

The test loalds are;

Q, the fated capacity of the truck;

Q,, the actual capacity at maximum lift height with forks or spreader; and
Q5, the actual capacity at maximum reach.
See Figures A.1 and A2.

Two different Q, and Q5 values may be specified: one with the truck on tyres; the other with the truck
on stabilizing devices.
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5.2.2 Static test

5.2.2.1 Purpose

The purpose of this test is to demonstrate the overall structural integrity of the loaded truck in static
conditions.

It shall be applied to each representative type of truck.

5.2.2.2 Test procedure

CAUTION — For this test, it is recommended that the truck be secured to the ground to avoid the
riskjof overturning.

Trudks shall be type-tested on firm, level ground at 125 % of @4, @, and Q5 at the cojresponding
positions.

5.2.2.3 Acceptance criteria

The fruck shall be considered as complying with this test if the test lJoad’is safely supported for 10 min
witHout permanent deformation or component failure.

5.2.3 Dynamic test

5.2.3.1 Purpose

The purpose of this test is to demonstrate the overall'structural integrity of the loaded truck in dynamic
conditions. It shall be applied to each representative type of truck.

5.2.3.2 Test procedure

CAUTION — In order to perform this test safely, it is recommended that the truck be|secured to
the ground.

Trudks shall be tested at 100 %, of each of the three capacities, Q;, @, and @5, in a complete operating
cyclg, at the maximum engine speed specified by the manufacturer, and from a statipnary, fully
retracted and lowered bogom position to each of the positions specified below, and back again.

See Figures A.1 and A2
At the maximuntengine speed specified by the manufacturer:
a) pring Qjto'the fully retracted and maximum lifted position;

b) prifig O, to the fully retracted maximum lifted position and then to maximum height; ahd

c) bring @3 to maximum reach.

5.2.3.3 Acceptance criteria

The truck shall be considered as complying with this test if the test is completed without permanent
deformation or component failure.

5.3 Functional verification

Functional verification shall be carried out on each truck to verify that it is able to perform the tasks
for which it was designed. These tests shall be performed according to the manufacturer's instructions.
They shall be performed by trained persons either operating and testing the truck according to the
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manufacturer's instructions or simulating these tests by any method giving an equivalent effect and

producing s

ubstantially the same result.

Each truck shall be inspected to ensure that the travelling, braking, steering, load handling controls and
combined functions, if any, are appropriately identified and operate correctly. The correct operation of
warning devices, safety devices and lighting, if any, shall also be checked.

6 Information for use

6.1 General

Each truck

in accordanjce with ISO 12100:2010, 6.4.5, covering operating and regular servicing and addiessin

identified h

There is no
the manufa

6.2 Instn

6.2.1 Tru

The instruc

a) namea
b) designg
truck);
<)
d) attachn
e) details
f) details
g) admiss
h)
Instruction
document.
6.2.2 Ops

descripftion of the truck;

description of safety devices and warning labels.

and removable attachment shall be supplied to the user with an instruction handpe

hzards, printed in the language(s) of the country in which the truck is to be used.

need for maintenance instructions intended for use by specialized persennel employe
Cturer or their authorized representative to be supplied with each truck:

uction handbook

ck
tion handbook(s) shall include, as applicable, at least the following information:
hd address of the manufacturer or authorized representative;

tion of series or type (e.g. container-stacking variable-reach truck, industrial variable-r

hents supplied with the truck and-their assembly precautions;
of use of a removable load backrest extension;
for the installation of a fire-extinguisher, if required by the application of the truck;

ble wheel rims and-tyres with inflation pressures for pneumatic tyres;

handbooks-can be subject to regional requirements, additional to the requirements of
bee EN 16307-2:2023.

pration of truck

bk (s)
g all

each

this

The instruc
a)
b)
‘)
d)
e)
f)
g)

26

tion handbook(s) shall include, as applicable, at least the following information:

intended uses of the truck and attachments and examples of hazardous misuse;
training requirements for the operator;

function of operating controls and displays;

pre-shift checks before the truck is put into operation;

instructions for adjustment of the operator's seat;

instructions for operation with/without cab, with/without doors;

instructions for access and egress;
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instructions for safe handling by the operator (e.g. when changing attachments or moving fork
arms);

requirements of the ground/floor where the truck is to be used;

instructions for starting, driving and stopping the truck;

instructions for handling loads, warning about the hazards due to the action of wind forces;
instructions when operating on a gradient;

instructions for towing the truck;

nstructions for parking the truck;

warning of risks during the use of the truck and its attachments, including crushing apd shearing
hazards;

Climatic conditions in which the truck is designed to operate;

nformation about the direction of turning of the truck in relation to\rotation of the stepring wheel
for end-controlled trucks;

nformation about operating the truck with loads causing inSufficient visibility;
nformation on the use of any visual aid that may be provided;

nformation and conditions for the use of the drawbar;

nformation or instructions on action to be takenh-in the event of a malfunction;

Lhe normal operating conditions as specified®by the manufacturer, i.e. those for which tle truck has
been designed and the manner in whichthe truck will be used;

nstructions on the use of the operator-restraint device, system or enclosure, and guidance on the
bperator's behaviour in the event of'a tip-over;

nformation about lighting efithe working area;

the procedure for movement of inoperative trucks;

nstructions against-operating the truck with guarding removed;
ift height for trayvelling;

nformatiovregarding attachment or spreader movements and the effects on the truck's stability,
[e.g. side.shift);

nformation or instructions regarding modification of the truck, which can introduce| hazards or
isks not considered by manufacturers and can invalidate the existing truck risk assesgments

Instructions on the operation of trucks can be subject to regional requirements, additional to the
requirements of this document. See EN 16307-2:2023.

6.2.3 Details for battery-powered trucks

The instruction handbook(s) shall include, as applicable, at least the following information:

a)
b)

)

specification of approved batteries and on-board battery chargers;

procedure for safe handling of batteries, including installation, removal and secure mounting on
the truck;

warning of risks of accumulation of hydrogen gas under covers;
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d) battery charging procedures and instructions.

6.2.4 Details for internal-combustion-engine-powered trucks

The instruction handbook(s) shall include at least the following information:

a)
b)
‘)
d)
e)
f)

approved fuels;

approved additive(s);

procedure for safe handling of fuels and additive(s);

proced
warnin|

warnin|

ire for refilling additive(s) and refuelling;
E of the effect of exhaust emissions in confined spaces;

of the effect of exhaust emissions for the operator.

6.2.5 Seryvice and maintenance

The instruc

a)
b)
‘)
d)
e)
f)

g)
h)
i)
j)
k)
)

m)

n)

trainin

tion handbook(s) shall include, as applicable, at least the followinginformation:

b and qualifications needed for service and maintenance staff;

safe procedure for the identification, detection and correction offaults;

instruc
instruc
instruc

warnin|
those a

tions for changing tyres or wheels;
tions for verification that markings (e.g. decals)*are in place and legible;
tions for de-energizing of stored energy comiponents;

Io of particular hazards and the correctprocedure to be followed during maintenance,
ksociated with wheel hubs);

access o maintenance while working at-height;

servici

g operations for which no-specific skills are required;

use of dpproved spare parts;

drawings and diagramsateeessary for truck service and maintenance;

instruc

tions for disposing of waste material (e.g. oils and battery);

type and frequéngy of inspections and maintenance operations, with particular attention tg

replace
filter, b

instruc

mentand durability of wear and serviceable parts, emissions, and to the user's logbook]
rakes,‘chains, hydraulic hoses);

10ons Ior removing and reattaching guarding;

the
(e.g.

reference to the parts list of safety related items subject to wear and tear (e.g. forks and wear pads).

6.2.6 Transportation, commissioning and storage

The instruction handbook(s) shall include, as applicable, at least the following information:

a)

b)
c)

28

mass and overall dimensions of the truck and dismantled parts for transport, commissioning and
storage;

procedures for transporting, including loading and unloading;

procedure for truck reassembly and mounting of attachments;
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d) functional tests on completion of commissioning;

e) procedure for retrieval of defective trucks;

f) procedure for prolonged shut down and storage of trucks.

2:2023(E)

Instructions on transportation, commissioning and storage can be subject to regional requirements,

addi

tional to the requirements of this document. See EN 16307-2:2023.

6.2.7 Truck modification

Trugk-medificationeanbestbjecttoregionalrequirements—Seet560/F53694+-8:2649-

6.3 | Marking

6.3.1 Information plates

6.3.1.1 Trucks

Trudks shall be marked legibly and indelibly (e.g. weather-proofeds profiled letters) with

following details, on one or more labels:

a) phame and address of the manufacturer or their authorized representative;

b) Hesignation of series or type and compliance with reguirements of ISO 3691-2:2023;

c) perial number and year of manufacture;

d) pctual capacity at maximum lift height withdéad centre distance;

e) pctual capacities at other lift heights andJoad centre distances if applicable;

f) pctual capacity with each remoyvdble attachment fitted at the manufacturer's aut
height(s) and load centre(s), thése*actual capacities being easily readable by the ope
hormal operating position;

g) pn battery-powered trucks,)the authorized maximum and minimum battery mass and
voltage;

h) |dentification of the-ariginally equipped front-end attachment;

i) unladen mass)of'the truck fully equipped and serviced, without the operator;

j) Iffitted, the'maximum supporting force on the towing point connection, in N;

k) [|ffitted; the drawbar pull on the towing point connection, in N.

Mar ing requirementscan be cnhu:mi- to rnmmml reguirements, additionalto-the reguiremn

at least the

horized lift
rator in the

the system

ents of this

document See EN 16307-2:2023 and ISO/TS 3691-8: 2019

6.3.1.2 Removable attachments

Removable attachments shall be marked legibly and indelibly (e.g. weather-proofed, profiled letters)
with at least the following details:

a) name and address of the attachment manufacturer or their authorized representative;

b) model or type;

c) serial number and year of manufacture;

© IS0 2023 - All rights reserved
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d) mass of attachment; for attachments having interchangeable components (e.g. carriages that accept
different types of fork), the mass of the attachment without the interchangeable components shall
be given;

e) distance of the centre of gravity of the attachment from its mounting face on the truck, where
this mounting shall be, for forked attachments, that portion of the attachment in contact with the
vertical member of the fork,

f) capacity of the attachment where, for those attachments where the capacity can vary depending
upon the capacity of interchangeable components (e.g. carriages that accept different types of fork),
the maximum capacity of the attachment with permissible interchangeable components shall be
specifiqd;

g) in the |case of hydraulically or pneumatically operated attachments, the maximum (Opérating
pressufe recommended by the attachment manufacturer;

h) load centre, if applicable;
i) lostloaf centre distance;
j) theinsfruction
“The cgpacity of the truck and attachment combination shall be complied with.”;

k) the insfruction (or equivalent)

“The cgpacity of the truck and attachment combination‘tmay be less than the capacity shown
on attachment. Refer to load chart for the truck, attachiment, and/or fork combination uged.”

6.3.1.3 arking of controls

Controls shill be legibly and indelibly marked (e.g..weather proof, profiled letters) with graphic synibols
indicating the function(s) except where these are obvious (e.g. accelerator pedal). Each symbol shall be
affixed on ¢r in close proximity to the control-to which it applies. Control symbols shall conform to
ISO 3287:1999, for existing symbols.

6.3.2 Lodd chart

6.3.2.1 Trucks with forks

Every trucK shall have a legible and durable load chart affixed in a prominent position, easily readable
by the operptor in the norial operating position, providing information on the actual capacities of the
truck (see Higure 3 for'an example). The load chart shall provide information on:

a) the typp of attachment to which it applies;

b) applicaple€’load centre distances; and

c) actual capacities at lift heights and reaches.
The load chart may be combined with the nameplate.

For trucks equipped with stabilizers, load charts shall be provided showing capacities when the
stabilizers are deployed, and when they are not deployed.
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Figure 3 —,oad chart for trucks with forks

6.3.2.2 Trucks with load-carrying attachments

Whdre the manufacturer_has authorized their use, trucks with attachments, whether fjtted to the
fork|arms or to a fork earrier, shall be fitted with an appropriate load chart. The load chiart shall be
legillle and durable, anid-affixed in a prominent position, easily readable by the operator in[the normal
operfating position¢The load chart shall provide information on:

a) the type of'attachment to which it applies;

b) ppplicable load centre distances;

c) pétual capacities at lift heights and reaches; and

d) applicable limitations on the attachments use.
The load chart may be combined with the nameplate.

For trucks equipped with stabilizers, load charts shall be provided showing capacities when the
stabilizers are deployed, and when they are not deployed.

Load charts with and without stabilizers may be combined.

NOTE For non-load carrying attachments, i.e. breakers and brooms, which normally operate near the ground,
and which conform to the stability criteria in 4.8.1, there is no requirement for a load chart to be installed on the
truck. If necessary, specific operating instructions for the limits on the attachment’s position, i.e. lift height or
reach, can be provided in the attachment manual or by other means.
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6.3.2.3 Trucks for container handling

Every truck shall have a legible and durable load chart affixed in a prominent position, easily readable
by the operator in the normal operating position, providing information on the actual capacities of the
truck (see Figure 4 for an example). The load chart shall provide information on:

a) the type of spreader to which it applies;
b) applicable load centre distances for each container row; and

c) actual capacity at container position with spreader.

The load chprt may be combined with the nameplate.
i
¢ |
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Figure 4 — Load chart for container handling

6.3.3 Information plate for trucks operating in special conditions

If a truck is designed to operate in special conditions, it shall be marked legibly and indelibly (e.g.
weather-proofed, profiled letters) with the designation of the special conditions of use, including the
capacity if different from the actual capacities.
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6.3.4 Other information

6.3.4.1 Marking for lifting and tie-down of trucks

Locations for tie-down, and, if provided, lifting (e.g. slinging), shall be clearly indicated on the truck.

Symbols for lifting and tie down shall conform to ISO 3287:1999.

6.3.4.2 Pneumatic tyre inflation pressure

The specified inflation pressures shall be clearly indicated on the truck, and the symbol shall conform

to 1S0.3287:1999

6.3.4.3 Filling points

Filling points for fuel, additives, oils and hydraulic fluids shall be clearly indicated on the
sympols shall conform to [SO 3287:1999.

6.3.4.4 Stored energy devices

A warning label and the method for removing the stored energy frém*such devices shall b
the gomponent and noted in the service manual (see 4.1.6).

6.3.4.5 Warnings

Sympols giving warnings of remaining hazards shall be affixed to the truck and attachme
clos¢ proximity to the hazard concerned. Warnings shiall conform to ISO 15870:2000.

e country in which the truck is to betised.

6.3.6 Operator restraint

Infofmation or symbols giving instructions for the use of the operator restraint system d
shall| be easily readable by ‘the operator in the normal operating position. Symbols shall
ISO $287:1999.

truck, and

e affixed to

nts on or in

language(s)

r enclosure
conform to
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Annex A
(informative)

Rated capacity of truck

A.1 Rated capacity with fork arms

The rated cppacity with fork arms, defined in 3.14, is equal to maximum load Q,, with centre of gravity,
G, at the height where G is at its most forward position at measurement d which the truck is designed to
carry on the fork arms at the standard load centre distance, D (see Figure A.1). In this cdlculation} d is
the distanc¢ between two vertical parallel planes (one tangent to the front outside dianieter of the front
tyres and the other to the extremity of the curve passing through G with the boom fully retracted) and
G is the load centre of gravity positioned in the longitudinal plane that passes through the central point
between the front wheels.

D

Key
d reach
D standard load centre distance

G centre of gravity of the load

Q, rated capacity

Q, actual capacity at maximum lift height with forks
Q; actual capacity at maximum reach

Figure A.1 — Parameters for designation of rated capacity of truck with fork arms
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A.2 Rated capacity with spreader

The parameters for designating the rated capacity with spreader, defined in 3.15, are shown in
Figure A.2, including the second container.

dy

d, | distance between two vertical parallel planes (tangent to front outside diameter of front tyres, to centre of
gravity for'tst container row)

G determined by centre of connection points (e.g. twist locks) on spreader attachment
Qq | ratedicapacity

Q, | actual capacity at maximum lift height with spreader

Q;  actual capacity at maximum reach

Figure A.2 — Parameters for designation of rated capacity with spreader

A.3 Standard load centre distance, D

A.3.1 Standard load centre distance with fork arms

The standard load centre distance for a truck with fork arms is the distance, D, expressed in mm,
from the centre of gravity, G, of the load measured horizontally to the front face of the fork shanks and
vertically to the upper face of the fork blades as shown in Figure A.1 and specified in Table A.1.
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Trucks may be rated for special application(s) with load centre distances related to those applications
and different from those listed below

Table A.1 — Standard load centre distance

Rated load, Q Standard load centre distance, D
mm
kg 400 500 600 9200 1200 1500
0 <1000 X

>1000 <5000 X Xa

>5000 <10000 X

=10 00d <20000 X X X

>2000d <25000 X X

> 25000 X X

a 600 mm |sused in USA, Australia and Asia.

A.3.2 Stapdard load centre distance with spreader

The standard load centre is determined by the connection points to the container and at a height|that
correspondp to the mid-point of the height of a 2 590 mm container.

36
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Annex B
(informative)

List of significant hazards

This list contains the significant hazards, hazardous situations and events, as far as they are dealt
with_in this document, identified by risk assessment of industrial trucks and which require action to

elimfinate or reduce the risk. See Table B.1.
NOTE The structure of the table is based on that of ISO 12100:2010, Table B.1. The order’of lines within a
group corresponds to the truck functionalities.
Table B.1 — List of significant hazards
No Type or group/origin | Potential consequences | Corresponding requirement
1 Mechanical hazards
—  Acceleration, — Beingrun over 4.1.3 Normal operating conditions
deceleration (kinetic 415 - ical .
energy) —  Crushing . ectrical requirements
o 4.1.6 Stored energy components
— Machinery mobility |— Drawing-in or
trapping 42 Starting/moving
— Moving elements 4.3 Brakes
— Impact —
— Rotating elements 4.4 Manual control actuator
4.6.2.4 |Maximum load lowering speed
4.6.3 Hydraulic systems
4.6.3.3 |Failure of energy supply to hydraglic circuits
4.6.3.4 |Fluid purification
4.6.7 Load-handling attachments
4.7.2 Operator's seat
4.7.5 Protection from road wheels and pbjects
thrown up by the wheels
4.7.3 Operator restraint
4.9.4 Warning device
49.5 Starter battery requirements
4.14 Devices for towing
Clause 5 |Verification of safety requirements and/or
protective measures
Clause © [Information for use
— Angular parts —  Crushing 4.1.4 Sharp edges
— Approach ofamoving |— Cutting or severing 41.6 Stored energy components
element to a fixed o 4.2 Starting/moving
part — Drawing-in or
trapping 4.4.1.4 |Multiple operating positions
—  Cutting parts E 4.5.4 Access to engine and other compartments
— ntanglement
— Sharp edges 4.7 Operator positions
—  Shearing ) )
4.7.5 Protection from road wheels and objects
—  Stabbingor thrown up by the wheels
puncture

©1S0 2023 - All rights reserved 37


https://standardsiso.com/api/?name=db65a98c7ee54ae1bcd965dbe7890b0a

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Safety requirements and/or protective measures 
	4.1 General 
	4.1.1 Overall requirements 
	4.1.2 Normal climatic conditions 
	4.1.3 Normal operating conditions 
	4.1.4 Sharp edges 
	4.1.5 Electrical requirements 
	4.1.6 Stored energy components 

	4.2 Starting/moving 
	4.2.1 Unauthorized starting 
	4.2.2 Unintended movement and inadvertent activation 

	4.3 Brakes 
	4.3.1 General 
	4.3.2 Failure of energy supply 

	4.4 Manual control actuator 
	4.4.1 General 
	4.4.2 Travel and braking controls 
	4.4.3 Steering controls 
	4.4.4 Load-handling controls 
	4.4.5 Other controls 
	4.4.6 Marking 

	4.5 Power systems and accessories 
	4.5.1 Exhaust system 
	4.5.2 Cooling system 
	4.5.3 Fuel tanks 
	4.5.4 Access to engine and other compartments 
	4.5.5 Liquefied petroleum gas (LPG)-powered trucks 

	4.6 Systems for telescoping, lifting and tilting 
	4.6.1 Lift chains 
	4.6.2 Hydraulic lifting, telescoping and carriage tilting 
	4.6.3 Hydraulic systems 
	4.6.4 Fork arms 
	4.6.5 Fork-arm extensions 
	4.6.6 Fork carriers 
	4.6.7 Load-handling attachments 

	4.7 Operator positions 
	4.7.1 Dimensions 
	4.7.2 Operator's seat 
	4.7.3 Operator restraint 
	4.7.4 Operator access and egress 
	4.7.5 Protection from road wheels and objects thrown up by the wheels 
	4.7.6 Protection from burning 
	4.7.7 Protection against crushing, shearing and trapping 

	4.8 Stability 
	4.8.1 General 
	4.8.2 Specific operating conditions 
	4.8.3 Longitudinal stability determination 

	4.9 Protective devices 
	4.9.1 Overhead guard 
	4.9.2 Load backrest extension 
	4.9.3 Roll-over protective structures (ROPSs) 
	4.9.4 Warning device 
	4.9.5 Starter battery requirements 

	4.10 Visibility and lighting 
	4.10.1 Visibility 
	4.10.2 Lighting 

	4.11 Operator's cab 
	4.11.1 General 
	4.11.2 Doors and windows 
	4.11.3 Fire resistance 
	4.11.4 Ventilation 
	4.11.5 Heating, air conditioning and ventilation system 
	4.11.6 Demisting and defrosting 
	4.11.7 Pressurization system 
	4.11.8 Wipers and washers 
	4.11.9 Access and an emergency exit 
	4.11.10 Storage of instruction handbook 
	4.11.11 Additional operator's position 

	4.12 Provisions for transportation of the truck and removable attachments 
	4.13 Environmental requirements 
	4.13.1 Noise emissions 
	4.13.2 Vibration 
	4.13.3 Electromagnetic compatibility (EMC) 

	4.14 Devices for towing 

	5 Verification of safety requirements and/or protective measures 
	5.1 General 
	5.2 Structural verification 
	5.2.1 Test loads 
	5.2.2 Static test 
	5.2.3 Dynamic test 

	5.3 Functional verification 

	6 Information for use 
	6.1 General 
	6.2 Instruction handbook 
	6.2.1 Truck 
	6.2.2 Operation of truck 
	6.2.3 Details for battery-powered trucks 
	6.2.4 Details for internal-combustion-engine-powered trucks 
	6.2.5 Service and maintenance 
	6.2.6 Transportation, commissioning and storage 
	6.2.7 Truck modification 

	6.3 Marking 
	6.3.1 Information plates 
	6.3.2 Load chart 
	6.3.3 Information plate for trucks operating in special conditions 
	6.3.4 Other information 
	6.3.5 Languages 
	6.3.6 Operator restraint 


	Annex A (informative) Rated capacity of truck 
	Annex B (informative) List of significant hazards 
	Annex C (normative) Verification of essential health and safety requirements 
	Bibliography 

