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Foreword

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 proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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ist of patent declarations received (see www.iso.org/patents).
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ifety requirements-and protective measures have been added, including requirementg
fety devices and-the‘normative annex, Requirements for excavator swing brakes.
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Introduction

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

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

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

[SO|[20474 provides acceptable safety requirements for earth-moving machinery. This\stapdard does
notnecessarily provide requirements to meet all national and regional regulatory provisions, e.g. Japan
doefs not allow object handling with earth-moving machinery.

© IS0 2017 - All rights reserved v
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Earth-moving machinery — Safety —

Part 5:
Requirements for hydraulic excavators
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Scope

5 document gives the safety requirements specific to hydraulic excavators as defined i
intended to be used in conjunction with ISO 20474-1, which specifies general safety re
mon to two or more earth-moving machine families. The specific requifements gi
ument take precedence over the general requirements of ISO 20474-1.

5 document deals with all significant hazards, hazardous situations and events relevant tq
ing machinery within its scope (see 1SO 20474-1:2017, Annex A) when used as intende

isures for eliminating or reducing risks arising from relevant hazards, hazardous sit
hts during commissioning, operation and maintenance.

5 document is not applicable to machines manufactured before the date of its publication

Normative references

following documents are referred to in the, text in such a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the.referenced document (including any amendmen

3449:2005, Earth-moving machinery’ — Falling-object protective structures — Laboraton
formance requirements

3471, Earth-moving machjnery — Roll-over protective structures — Laboratory tests and p
lirements

6165, Earth-movingmdchinery — Basic types — Identification and terms and definitions
6682, Earth-moving machinery — Zones of comfort and reach for controls

6683, Earth-moving machinery — Seat belts and seat belt anchorages — Performance r¢
tests

7096, Earth-moving machinery — Laboratory evaluation of operator seat vibration

!

ISO 6165.
uirements
en in this

the earth-
d or under

ditions of misuse reasonably foreseeable by the manufacturer. It specifies the appropriate technical

uations or

Pir content
pplies. For
[s) applies.

y tests and

brformance

quirements

ISO

/155, EArtn-moving macninery — oydraulic excavdiors — lerminology and commercldl Sp

ecifications

[SO 7451, Earth-moving machinery — Volumetric ratings for hoe-type and grab-type buckets of hydraulic
excavators and backhoe loaders

[SO 7546, Earth-moving machinery — Loader and front loading excavator buckets — Volumetric ratings

ISO 8643, Earth-moving machinery — Hydraulic excavator and backhoe loader lowering control device —

Req

uirements and tests

ISO 10262, Earth-moving machinery — Hydraulic excavators — Laboratory tests and performance
requirements for operator protective guards

ISO

10567, Earth-moving machinery — Hydraulic excavators — Lift capacity
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ISO 12117, Earth-moving machinery — Tip-over protection structure (TOPS) for compact excavators —
Laboratory tests and performance requirements

ISO 12117-2:2008, Earth-moving machinery — Laboratory tests and performance requirements for
protective structures of excavators — Part 2: Roll-over protective structures (ROPS) for excavators of over
6 t. Amended by ISO 12117-2:2008/Amd 1:2016

ISO 20474-

3 Term

1:2017, Earth-moving machinery — Safety — Part 1: General requirements

s and definitions

For the py
ISO 7135, 4

ISO and IE
ISO On

IEC El¢

31

excavator
hydraulic
self-propel
360° swin
moving the

Note 1 to en
of material.

Note 2 to enftry: An excavator can also be used for object or material handling/transportation.

Note 3 to e
hydraulic ex

Note 4 to enftry: See Annex B for illustrations.

[SOURCE: I
3.1.1

compact efxcavator

excavator

rposes of this document, the terms and definitions given in ISO 20474-1, ISO 6165
nd the following apply.

[ maintain terminological databases for use in standardization at the following addresse

line browsing platform: available at http://www.iso.org/obp

ctropedia: available at http://www.electropedia.org/

excavator

ed machine on crawlers, wheels or legs, having an upperstructure normally capable
b with mounted equipment (3.3), primarily designed-for excavating with bucket, wit
undercarriage during the work cycle

try: An excavator work cycle normally comprises exeavating, elevating, swinging and the dischar

htry: Unless specifically identified as a\eable excavator, an excavator is commonly referred to
cavator.

SO 6165:2012, 4.4, modified — By adding Note 4.]

3.1) with an operating mass 6 000 kg or less

Note 1 to enftry: See Anfiex'B for illustrations.

[SOURCE: ISO 6165:2012, 4.4.4, modified — By adding Note 1.]

3.1.2

and

12

of a
out

p1ng

s a

walking excavator

excavator (3.1) with three or more supporting legs which can be articulated, telescopic or both and
which can be fitted with wheels

Note 1 to entry: See Annex B for an illustration.

[SOURCE: I
3.2

S0 6165:2012, 4.4.2, modified — By adding Note 1.]

extra-long reach equipment application
application of hydraulic excavator (3.1) equipped with extra-long reach equipment

Note 1 to entry: Extra-long reach equipment application includes the following:

© ISO 2017 - All rights reserved
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— extra-long front equipment application consisting of an extra-long boom and an extra-long arm with lighter
duty bucket for extra wide working range purpose;

— telescopic arm application;

— telescopic arm with clamshell bucket application;

3.3

mag

moy

3.4
ma
hyd
(fix

3.5
den

extra-long front equipment demolition application consisting of an extra-long boom (multi-booms), extra-
long arm and demolition attachment.

ring of scrap and loose bulk material, e.g. scrap iron, demolition debris and mulch

ferial handling excavator
Faulic excavator (3.1) purpose-built for material handling and typically equipped with ¢
bd or movable) operator station

nolition application

denpolishing by pushing or pulling, or fragmenting by crushing ot shearing, buildings or

eng

3.6

ineering structures and their component parts

swing

rotd

3.7
wol
tur
cony

Not

3.8
ded
ang
rev

39

ition of the upper structure of an excavator in relationto a fixed reference frame on the g

'king swing revolution speed

n elevated

other civil

round

itable-swing speed, reached in a 180° revdlution of the upper structure with maximum rotation

mand input starting from a still position

e 1 to entry: It is expressed in revolutionsper minute (r/m).
eleration swing angle

le measured in degrees 0f*swing while the swing motion is decelerated from worl
plution speed to a complete stop (halt)

tor

Not

swlng torque

ue which proepels the upper structure relative to the undercarriage

b 1 to entrysy It is expressed in newton metres (N - m).

EXAMPLE

King swing

Note 1 to entry: See Annex A.

3.11
swing parking brake
device or system to hold the stopped upper structure in a stationary position

Note 1 to entry: See Annex A.

© IS0 2017 - All rights reserved
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3.12

swing lock
mechanically engaged device designed to block the upper structure in a fixed position with respect to

the underc

arriage

Note 1 to entry: See Annex A.

4 Safety requirements and protective measures

41 Gen

aral

Hydraulic
ISO 204741

4.2 Ope
42.1 Op

4.2.1.1 (

Excavators
protective
offer a pro

NOTE I

4.2.1.2 K

4.2.1.2.1
Except for

Hydraulic ¢

in accordance with ISO 12117. If the structure is compliant with the performance requirements give|

both ISO 1
and ROPS)

Hydraulic
provided w

Material-h
and less th

For evalua

excavators shall comply with the safety requirements and protective measureg
1, in as far as those are not modified by the specific requirements of this clause.

rator station
erator protection

)perator protective guard

with an operating mass greater than 1 500 kg shall be“designed so that an oper
guard can be fitted. The manufacturer, according to thé ntended use of the machine, s
ective guard. The protective guard shall be in accordanee with ISO 10262.

or excavators used in demolition applications, additional requirements exist.
oll-over protective structures (ROPS) andtip-over protective structures (TOPS)

General
walking excavators (see 4.6.3), [S0-20474-1:2017, 4.3.3 does not apply.
bxcavators with an operatingimass of 1 000 kg up to 6 000 kg shall be equipped witha T

117 (TOPS) and ISO 12117-2 (ROPS), the manufacturer may identify both standards (T
on the label.

rith a ROPS in.accordance with ISO 12117-2.

indling excavators with fixed cab risers and with an operating mass greater than 1 00
hn 50 000'%kg shall be fitted with a TOPS.

Lion of the performance of the TOPS, ISO 12117-2 shall be used in respect of lateral loac

only and w

of

htor
hall

DPS
N in

DPS

bxcavators with@n*operating mass greater than 6 000 kg and less than 50 000 kg shalll be

kg

ling

itlhthao folloving lataral load anargyy .
e e eTorowWiHEaterar6

ad-energyby:

Us = 6,500 x (M/10 000)1,25

The TOPS shall be labelled in accordance with ISO 12117-2:2008, Clause 9, as amended by
[SO 12117-2:2008/Amd 1:2016, except that the reference shall be made to ISO 20474-5.

Alternatively, in fulfilling this requirement a manufacturer may provide a ROPS in accordance with
ISO 12117-2. In such cases, the labelling may either be in accordance with ISO 12117-2 for ROPS
or modified as specified above for TOPS. Where a structure complies with both ROPS and TOPS

© ISO 2017 - All rights rese
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performance requirements, a manufacturer may optionally identify both standards (ROPS and TOPS)
on the label.

NOTE [SO 12117 is intended to be applied to compact excavators having a swing type boom and an operating
mass of between 1 000 kg and 6 000 kg. This does not preclude the possibility of establishing a reproducible
means of evaluating the load-carrying characteristics of TOPS under static loading, and prescription of
performance requirements of a representative specimen under such loading for excavators with an operating
mass over 6 000 kg. In this case, the test is carried out in accordance with ISO 12117-2.

4.2.1.3 Operator’s seat

If a[suspension seat is provided for excavators, the seat shall comply with spectral class EM 6 as given
in [$0 7096:2008.

4.212 Rear window defrosting system

1SO[20474-1:2017, 4.3.2.7, shall only apply for rear window defrosting if visibility through the rear
winldow is required according to ISO 20474-1, 4.8.1.

4.3| Controls for driving and steering

1S0|20474-1:2017, 4.5.1 and 4.6.1 shall apply with the following’addition/exception: the moyements of
the|controls for driving and steering do not need to correspondyto the intended direction offmovement
if tHe upper structure is not in the normal driving direction:

4.4 Swing brakes
Swilng brakes shall comply with the requirements.given in Annex A.

NOTE Requirements can differ for excavators-with extra-long reach equipment.
4.5| Stability and safety devices

4.5{1 General
[S0|20474-1:2017, 4.11 shall-apply with the additions given in 4.5.2 to 4.5.4 below.

NOTE All rated capacities as defined hereafter are based on tests, calculations, or both, of mgchines on a
level and firm supporting-surface.

Theg mass of the’load, its density and the location of its centre of gravity, as well as the rhass of the
attdchment andthe quick coupler, if fitted, shall be included in the determination of the rated operating
load and the'size/capacity of the attachment.

In ¢rdér ‘to provide sufficient stability, the rated operating load in intended operatioris shall be
det¢rmined as specified in 4.5.2 and 4.5.3.

4.5.2 Bucket and shovel applications

The rated lift capacity of an excavator used in a bucket or shovel application shall be determined
according to ISO 10567.

The volumetric rating of the bucket or shovel shall be determined according to ISO 7451 or ISO 7546.
4.5.3 Object-handling applications

4.5.3.1 General

The capacity of excavators shall be determined in accordance with 4.5.3.2 and 4.5.3.3.

© IS0 2017 - All rights reserved 5
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4.5.3.2 Rated lift capacity in object handling

The rated lift capacity in object handling shall be defined by its rated lift capacity according to ISO 10567.

4.5.3.3 Rated lift capacity table in object handling

A table of the rated lift capacity in object handling, established by the manufacturer, shall be provided
in accordance ISO 10567. The tables shall be available at the operator’s station for each object-handling
configuration specified in the operator’s manual.

4534 1

Excavators
according
following.
a) Anaco
corres
exceed

This device may be deactivated while the excavator is performing operations other than ob

handli
shall b

<1 £k | L]
UdUu 54diItly UTVILTS

used in object-handling operations with a maximum rated lift capacity of = 1~000
Lo ISO 10567 or an overturning moment of = 40 000 N - m shall have provisions for

ustic or visual warning device which indicates to the operator when the.rated lift capag

ed. The rated lift capacity is defined in 4.5.3.2.

hg. The activation shall be clearly indicated. The control device for activation and deactiva
e within the operator’s zone of comfort according to ISO 6682+ A warning sign shall be pla

kg,
the

ity/

ponding load moment is reached and continues as long as the lift capacity-or load moment is

ject
fion
ced

the

close tp the control device indicating the need for activation duting object handling.

b) Alowefring control device on each raising boom and arm cylihder to prevent uncontrolled movenjent
in the tase of a hydraulic line failure or rupture. For each‘@rm cylinder the device shall be inst%ﬁled
at the ¢nd which is pressurized to raise the arm away, from the base machine. The lowering conitrol
device|for each boom and arm cylinder shall be tested in accordance with ISO 8643.

4.5.3.5 Qther applications

The rated lift capacity of material-handlingexeavators and derivative machinery shall be determined

by the marjufacturer according to the load specification given in 4.5.3.2 and 4.5.3.3 and considering

comparablp hazard.

4.6 Spedific requirements for-walking excavators

4.6.1 Operator station

4.6.1.1 Steering system

ISO 20474{1:2017:426.1, is not applicable.

4.6.1.2 \isibility

ISO 20474-1:2017, 4.8.1, is not applicable.

The ground contacting part of each leg in all possible positions shall be visible from the operator’s
station in order to ensure that the operator can place the legs on firm ground.

4.6.2 Wheel brake system

ISO 20474-

1:2017, 4.7, is not applicable to walking excavators having a maximum of two wheels.

© ISO 2017 - All rights rese
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3 Operator protection

3.1 Roll-over protective structures (ROPS)

Walking excavators shall be fitted with ROPS in accordance with ISO 3471, as applicable in that
International Standard to backhoe loaders of equivalent mass.

4.6.

3.2 Restraint systems

All walking excavators fitted with a cab shall be equipped with an operator restraint system in

acc

4.6

Wa
fittd

4.6

All
cas

4.6

4.6
Thd

a)
b)

c)

d)

Tdarce withr 1S6-6683-
3.3 Falling-object protective structure (FOPS)

king excavators shall be designed so that a FOPS in accordance with ISO 3449;2005, lev
bd (see also ISO 20474-1:2017, 4.3.4).

3.4 Legs, hydraulic circuit

eg cylinders shall be fitted with lock valves to prevent the machih& from becoming unsf
e of a hydraulic system failure.

4  Stability

4.1 Test conditions
stability shall be determined under the following test conditions:
on a level and firm supporting test surface;

with stabilizer and wheels (at maXimum spread position) extended as specifi
manufacturer;

bl 11, can be

able in the

bd by the

with the lower side of the undercarriage at a levelled position of approximately 350 mnj above the

test surface;
with tipping lines as shewn in Figure 1;

at maximum reacliwith/without telescopic arm to the front/rear, as shown in Figure 2
side as showniuFigure 3.

and to the

© IS0 2017 - All rights reserved
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Dimensions in mdtres

1 fully e
2 fully r
3 measy

ktended
ptracted

ring line

Figure 2 — Measurement of rated tipping load to front/rear

© ISO 2017 - All rights reserved
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Dimensions in metres

Key
fully extended
fully retracted
measuring line

Figure 3 — Measurement of rated tipping load to the side

4.6}4.2 Bucket applications
The capacity of walking excavator in bucket applications'shall be determined according to I§0 10567.

The volumetric rating of the bucket shall be determined in accordance with ISO 7451.

4.6/4.3 Object-handling applications

The rated lift capacity in object handling/shall be determined according to ISO 10567.

4.6{5 Retrieval and towing

1S0|20474-1:2017, 4.15, shall apply, except for ISO 20474-1:2017, 4.15.2 and 4.15.5.

5 |Information foruse
[S0|20474-1:2017°6,2, shall apply with the following additions:
— |a description of the excavator configuration required if intended to be used for object hgndling;

— |a deSeription of excavator stability in different applications;

— ladescription of specjal precautions for walking excavators;

— instructions for operation of the load safety devices, if fitted;
— where applicable, a table of the rated lift capacity in object handling;

— instructions for the selection and use of operator protective guards, e.g. top guard, front guard (see
4.2.1.1), appropriate for the application.

© IS0 2017 - All rights reserved 9
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A.1 Gen,

Annex A
(normative)

Requirements for excavator swing brakes

ral

Annex A sy
parking br

A.2 Minimum performance

A.2.1 SW
A2.1.1 T
The test-sy
A.2.1.2 D
The decele
Be =90
or
n
BB =
where
n is
ng =1
PBo =4

ecifies minimum performance criteria and test methods for the swing service brake,'sw
hke and swing lock of hydraulic excavators.

ing movement

est-swing revolution speed

Ving revolution speed shall be the working swing revolution speed.

eceleration swing angle, 5

Fation swing angle, g, shall be less than the higher of the following values:

[o}

P
360
——*Bgo

’

B

e

the test-swing reyveliition speed (min-1);
50 (min-2);

10°.

A2.2 Swling service brake

ring

The swing service brake shall be capable of decelerating the upper structure to a complete stop from
the test swing revolution speed as specified in A.2.1.1. A disconnection of the swing service brake shall
not be possible. See Figure A.1.

10
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200
180

160 -

140 7
120

100 —>
80

Key]

Dur
dec
swi

A2

Thd
slop
Thd

The

manually applied, with and without the engine running.

The

The
spr
a hy
A.2]

NOT
dev

60
40
20

upperstructure revolutions, r/min-1
deceleration swing angle, °

Figure A.1 — Swing service-brake

ing no less than 10 tests the deceleration swing angle shall not exceed by more thaf
bleration swing angle g (see A.2.1.2). These testsshall be made at a sequence rate as r
ng acceleration and deceleration will allow.

.3 Swing parking brake

swing parking brake shall be capablétof holding the upper structure for 30 min in the
e and in the most unfavourable position of the upper structure, as specified by the ma
working equipment shall be extenided to maximum radii with the empty bucket in rollot

swing parking brake shall apply automatically in case of engine stop or shall be capalj
swing parking brakeshall remain effective when the source of energy fails.

ng friction brake. On excavators with an operating mass <6 000 kg the swing parking br
rdraulic lock'¢alve applied directly to the swing motor and if so a separate swing lock a
4 shall be provided.

E 1, \/The above requirement of a fully mechanical swing parking brake is not intended to pr¢
elopment of other types of technology providing equivalent safety.

20 % the
apid as the

maximum
hufacturer.
(t position.

le of being

swing parking btake on excavators with an operating mass 26 000 kg shall be fully mechanical, e.g.

hke may be
ccording to

vent future

NOTE 2 A swing parking brake could perform as an emergency brake in case of hose failure.

Excavators with an operating mass <1 000 kg do not require a swing parking brake.

A2

4 Swing lock

The swing lock shall be capable of withstanding without permanent deformation the maximum swing
motor torque.

A swing lock is not required if its function is provided by the swing parking brake.

©IS
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A.3 Test conditions
The tests shall be made with the standard equipment specified by the manufacturer.

Outriggers and blade, if present, shall be placed on the ground in their working position as specified by
the manufacturer.

All fluid system shall be filled as specified by the manufacturer. The fuel tank shall be at least half full.
The swing system pressures shall be adjusted and function as specified by the manufacturer.

The test for the swing service brake to define the test swing revolution speed according to A.2.1.1 and
deceleratiqm swing angte according to A-Z-1-2shall be made with the working equipment extengef to
maximum fadii with the empty bucket in rollout position.

The measurement starts with the actuation of the braking at test swing revolution speed.

For the tedt of the service swing brake and the swing lock, the machine shall be positioned on afflat
surface with a maximum gradient slope of + 1 %.

A.4 Testreport

The test report shall contain the following information:
— machipe manufacturer;

— modelfand serial-number;

— machine specification;

— result pf test.

12 © IS0 2017 - All rights reserved
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See Figures B.1 to B.5.

Annex B
(informative)

Illustrations

Figure B.2 — Compact crawler excavator
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