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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.
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Introduction

This International Standard specifies design criteria for quick couplers related to assisting the operator
in ensuring that an attachment is located in the right position on the quick coupler and that the
engagement system is fully activated. While preparing this International Standard, it was considered to
what extent the state of the art allowed the further reduction of risks related to incomplete engagement
procedures. In particular, it was considered carefully whether the use of sensors and associated
control systems could be normatively required in order to ensure that those procedures were correctly
completed. It was determined that the current state of the art did not allow such a requirement to be
made. However, due to the continuing development of technology, this possibility will be reviewed
by 1§07/TC 127 periodically 50 that a revision to this International standard can pbe inigiated at the
apprppriate time. Nothing in this International Standard is to be taken as discouraging the-development
of new technologies and new technical measures to reduce or remove risk.

This|International Standard is a type C standard as defined 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 International Standard.

Whep requirements of this type-C standard are different from thése*which are stated in type-A or
typetB standards, the requirements of this type-C standard take-precedence over the requirements of
the dther standards for machines that have been designed and¢buiilt according to the provisions of this
typetC standard.

© ISO 2016 - All rights reserved v
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INTERNATIONAL STANDARD ISO 13031:2016(E)

Earth-moving machinery — Quick couplers — Safety

1 Scope

This International Standard specifies safety requirements for quick couplers used on earth-moving
machinery as defined in ISO 6165.

2 lLIormative references

The following documents, in whole or in part, are normatively referenced in this docunjent and are
indigpensable for its application. For dated references, only the edition cited applies. For undated
referfences, the latest edition of the referenced document (including any amendments) applies.

ISO 4165, Earth-moving machinery — Basic types — Identification and terfs)and definitions
ISO 4750, Earth-moving machinery — Operator’s manual — Content and format

[SO 9244, Earth-moving machinery — Machine safety labels — Genéral principles

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

ISO 40474-1:2008, Earth-moving machinery — Safety —Part 1: General requirements

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

31
quick coupler
devi¢e mounted on an earth-moying machine to allow the quick interchange of attachmentg

Note [l to entry: Quick couplers@are-also commonly referred to under many different names, including “quick hitch”
and “pttachment bracket”. Ferthe purposes of this International Standard, only the term “quick coupler” is used.

3.1.1
powered quick couplér
quick coupler (3.1)'where the movement of at least one part of the engagement and locking system (3.5)
is actuated by-a power source

EXANPLE A hydraulic system or an electric motor.

3.1.2
manual quick coupler

quick coupler (3.1) where the movement of the engagement and locking systems (3.5) is actuated by
human effort at the quick coupler itself

Note 1 to entry: Locking can be automatic as part of the manual process of engagement.

3.1.3

mixed quick coupler

quick coupler (3.1) where engagement and locking are carried out from the operator’s station but
disengagement is carried out by human effort at the quick coupler itself

© IS0 2016 - All rights reserved 1
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3.2

engagement system

mechanical system of the quick coupler (3.1) which engages with the attachment and retains the
attachment in its working position (3.4)

3.21

form-locked engagement system

engagement system (3.2) which retains the attachment in the normal working position (3.4) by a system
of at least two components that engage each other perpendicular to the working forces (3.3.1) such that
the working forces do not tend to cause disengagement

EXAMPLE Rinr-shear{see Figured)-

At

Key
1 engagenjent system in eggaged position
2 engagenjent system in'diSengaged position

Figure 1 — Example of form-locked engagement system

3.2.2
force-locked engagement system

engagement system (3.2) whereby continued engagement is dependent on the continuous application of
the engagement force (3.3.2) as the working forces (3.3.1) act in a direction to cause disengagement

Note 1 to entry: See Figure 2 for an example.

2 © IS0 2016 - All rights reserved
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1 gngagement system
2 gngagement force device

Figure 2 — Example of force-locked engagement system

3.2.3
frictjon system
engagement system (3.2) whereby engagement is dependent-on a force generated only by friction

Note [l to entry: Friction engagement systems are not periitted [see 4.1.2 b)].

Note 2 to entry: See Figure 3 for an example.

Key

1 ¢rgagement system

2 engagement force device

Figure 3 — Example of friction engagement system

3.24

wedge-type engagement system

engagement system (3.2) of at least two interconnecting parts which engage with one another in a
wedge action whereby the combination of the wedge angle and the friction coefficient counteract the
tendency of the working forces (3.3.1) to cause disengagement

Note 1 to entry: See Figures 4 and 5.

© IS0 2016 - All rights reserved 3
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Key
1 engagenlent system (wedge)
2 engagenient force device

Figure 4 — Example of wedge-type engagement systém

Key
1 engagenlent system (wedge)
2 engagenient force device

Figure 5 —Example of wedge-type engagement system on a loader

3.3 Forcep

3.31
working forces
forces created by the working operations of the machine and attachments that act upon the quick
coupler (3.1) during intended use and reasonably foreseeable misuse

3.3.2

engagement force

force that moves the engagement system (3.2) to the engaged position and, if the design requires, retains
it in that position

Note 1 to entry: The engagement force can also be used for retention if the working force or additional forces (e.g.

gravity) create a force tending to disengage the attachment (i.e. force-locked engagement systems, wedge-type
engagement systems).

4 © IS0 2016 - All rights reserved
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3.4
working position
position on the quick coupler (3.1) in which the attachment is able to perform its intended function

3.5

locking system

system that ensures that the attachment is retained in its working position (3.4) if the engagement force
(3.3.2) is lost, reduced or removed

3.6 Controls

3.6.
separate control
control solely dedicated to the quick coupler (3.1) which is not integrated into, or mounted onto, any
other machine control, and does not have any other function

Note |l to entry: A switch mounted on a control joystick is not considered to be a separate control.
Note P to entry: A separate switch can be integrated into an instrument cluster or)control panel.

3.6.72
integrated control
contyol used to engage or disengage the quick coupler (3.1) which is integrated into, or m¢unted onto,
any gther machine control, or a control which also has anothér function

EXANPLE Switch on a joystick control, joystick used alsofor'work equipment control.

3.6.3
initiating control
contfol that enables a disengagement control (3.64) to function

3.6.4
disengagement control
control which connects the disengagemient actuator to its power supply

Note|l to entry: In a system with.integrated controls, the disengagement control is enabled by the initiating
contrpl.

3.6.5
holdjto-run
type|of control devide-which initiates and maintains quick coupler (3.1) functions only ag long as the
mantial control is-actuated

[SOURCE: 1SO/12100:2010, 3.28.3 — Modified]

4 $afety requirements and protective measures

4.1 Quick coupler

4.1.1 General

Quick couplers shall comply with the requirements of this clause. In addition, they shall be designed
according to the principles of ISO 12100 for relevant hazards which are not dealt with by this
International Standard.

Quick couplers shall have an engagement system and a locking system that meet the requirements of
4.1.2 and 4.1.3, respectively.

NOTE The process of coupling consists of several steps such as picking up, locating, engagement and locking.
Depending on the design, some of these steps might be combined.

© IS0 2016 - All rights reserved 5
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The design of quick couplers shall ensure that the attachment is retained in the working position even
when the machine is switched off or being transported. Small displacements between the attachment and
the engagement system are acceptable provided that the movement is not so large as to create a hazard.

4.1.2 Engagement system

The engagement system shall meet the following requirements.

a)

b)

d)

e)

f)

g)

4.1.3 Locking system

The locking|system shall meet the-following requirements.

a)

b)

f)

The engagement system shall be able to withstand the working forces applied to the attachment
and hold the attachment in the working position.

Typicalrgammmwmmmwm&m‘tem,
or combinations of these styles. Where the engagement system is a combination of these(Styles,

then thg most appropriate requirement specified in 4.1.2 and 4.1.3 shall be applied. The efgagement
system ghall not be a friction system.

It shall e possible to verify (e.g. by sensing, visual indication, visual check duringtesting), from the
location) where the engagement system is operated (e.g. the operator’s station), that the engagement
system |s fully engaged with the attachment in its working position. If necessary, any combinption
of sensiphg, visual indication or testing may be used to ensure that the attachment is fully engaged.
Testing|by machine operation (e.g. by the application of working forces\to the attachment) afs the
sole megans of verification is not acceptable.

Wedge-fype systems and force-locked systems shall provide a‘eontinuous engagement forcq (e.g.
hydrauliic pressure, spring force) during the working operation to hold the attachment in the
working position.

Manual|and mixed quick couplers shall be designed such that disengagement can only be cafried
out at the quick coupler itself.

For a nmpanual quick coupler, the design shall ensure that the engagement system can only be
activatgd from the location where the locking system is activated.

The engagement system shall not depend solely on gravity.

The desjign of the locking system shall be appropriate to the design of the engagement system (see
Table 1).

It shall prevent disengagement of the attachment if the engagement force is lost, reduced or removed
and shalll ensure\that the attachment is retained in the working position. If the engagement force
is lost of redueed, small movements of the attachment are acceptable provided that the movement

is not sp Jarge as to create a hazard. Movements of the attachment such as swinging or rotption
around mounting point are not considered as small movements

For powered and mixed quick couplers, the locking system shall be activated automatically as part
of the engagement process.

For manual quick couplers, the locking system shall be activated manually from the location where
the engagement system is operated, or as an automatic action during the engagement process. Any
locking device used shall be retained on the quick coupler so that it cannot be removed without the
use of tools.

In the event of loss of engagement force, the working forces applied to the attachment shall not
result in the loss of the locking function

The locking system, once activated, shall remain locked until the disengagement process is initiated
by the operator.

© ISO 2016 - All rights reserved
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g) Thelocking system shall not depend solely on gravity.

Table 1 — Locking systems

Engagement system Example Locking system
Form-locked Figure 1 A device (e.g. check valve, spring) or function (e.g. hydraulic
pressure) is required to prevent the retraction of the engage-
ment device.
Force-locked Figure 2 A mechanical device consisting of a form locked or other rigid

system is required to prevent retraction of the enga

gement

device. It shall be strong enough to withstand the full working
forces and ensure that the attachment is retainedin| its normal
working position.
Friction (not permitted) Figure 3 —
Wedge-type Figure 4 and A device (e.g. spring, mechanical lock) isrequired tq prevent
Figure 5 disengagement of the wedge in the eyent of reductign or loss of
Higure. the engagement force.
This may be a separate deviceorfunction or may bg combined
or integrated with the solution-ef 4.1.2, d).
4.2 | Object handling
Objett handling shall be in accordance with ISO 20474-1.
NOTH Regional requirements on object handling (e.g. EN°474-1) can apply.
4.3 | Controls
4.3.1 General requirements
Powg¢red quick couplers shall be activated by a separate control meeting the requirements of 4.3.2,
or by an integrated control system meeting the requirements of 4.3.3. Quick coupler contfols shall be
identified in accordance with 1SO'10968.

NOTH

Mantial switch-over of devices (e.g. hydraulic valve, reconfiguration of hoses) located oy

oper
pern

Whe
locat

Acou

For guidance on the(validation of safety-related control systems, see ISO 13849-1.

htor’s station to gwitch between the quick coupler operation and another machine fuj
litted with powered quick couplers.

Fe there is,more than one quick coupler installed, the controls shall be so designed,
ed as tominimize the risk of accidentally operating the wrong quick coupler.

stic signals referred to in this International Standard may be continuous, varying or p

tside of the
hction is not

arranged or

ulse type.

4.3.2 Separate control

A separate control shall be protected against inadvertent activation (e.g. guarding, location, switch
design).

If the control for the disengagement function is not of the hold-to-run type, then the following
requirements apply.

a) An acoustic signal shall be in operation during the period of time the disengagement function is
activated.

b) Neither unlocking nor disengagement shall be possible if the electrical signal for the acoustic signal
device fails, e.g. by cable failure, disconnection, etc.

© ISO
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c) The acoustic signal operation shall be activated automatically at every engine start in order to
allow verification of the signal by the operator.

4.3.3 Integrated controls

If the disengagement of the attachment is not actuated by a separate control, the following requirements
shall be met.

a) Disengagement of the attachment shall require the activation of at least two independent controls
which shall be arranged so that they cannot be simultaneously operated by one hand.

b) The inif
switch

c) If thein
either o

1) Opt

2) Opt

NOTE
required

esign).

1tion,

itiating control for the disengagement function is not of the hold-to-run type, then fpllow

f the following.
ion 1in Figure 6

The disengagement control shall not be solely the operation of a joystick or other ma
control unless, by design, the attachment cannot be released unless it is positioned
thatitis retained in a stable condition after disengagement, ready for placing on the gr

The disengagement control shall either be hold-to-rumer shall be reset (i.e. retu
automatically to the state prior to initiation of disengagement) when the initiating co|
is deactivated.

An acoustic signal shall be in continuous operatioh while the initiating control is activ

Neither unlocking nor disengagement shall be possible if the electrical signal fo
acoustic signal device fails, e.g. by cable failure, disconnection, etc.

The acoustic signal operation shall bé-activated automatically at every engine startin
to allow verification of the signal‘hy'the operator.

ion 2 in Figure 6

Simultaneous operation0fthe initiation and disengagement controls is required to in
disengagement.

In this requirement; “simultaneous” means operation of the controls in parallel, not that thg
to be activatedsat exactly the same instant in time.

The disengagement control shall be hold-to-run.

The initiation of the disengagement function shall be deactivated if the disengage
control is released.

thine
such
und.

rned

ntrol

ated.

- the

rder

tiate

y are

ment

The use of

JOySTick, or a Switch mounted on a joysticK, To INCTease (10w O pressure as part

disengagement process shall be considered as an integrated control.

f the

Where a quick coupler control has an alternative function (e.g. work equipment manipulation and
the raising of pump pressure) which is not deactivated while engagement or disengagement is in
progress, the alternate function control shall be necessary for the engagement or disengagement of the

attachment

(e.g. the bucket control on an excavator).
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see 4.3.

For details,

NOTE

Figure 6 — Summary of requirements of controls
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4.4 Electrical circuits

In order to avoid incorrect connections, electric wires and cables used to connect components in electric
circuits shall be marked and identified.

NOTE

4.4.1 Ove

IS0 9247 can be used as guidance.

r-current protective devices

Electric equipment shall be protected with an over-current device (e.g. fuse) or other device giving the
same protection.

NOTE R¢

4.5 Press

Pressurized|

5

5.1 Safet
Safety label

5.2 Instr

5.2.1 Opsdg

An operator
the operatin

Information for use

fer to ISO 20474-1 over-current protective device requirements.

urized systems

systems shall comply with ISO 20474-1:2008, 4.18.

y labels
b (if any) shall comply with ISO 9244.

ictions and information for use

rator’s manual

’'s manual complying with ISO 6750 shdll be provided. The manual may be integrated
g manual for the base machine and shall contain the following, if applicable:

into

10

the design, range and type of attachments'intended to be used with the quick coupler;

informa rhine

when a

tion that the attachment should be within the recommended limits for the carrying ma
guick coupler is installed;

either the models of machine'ento which the quick coupler is intended to be assembled or a defirition
of the limits of the machineparameters suitable for the quick coupler;

change
change

fo the workingrange of the machine (e.g. change to load radius, maximum operating cap
n machine\éentre of gravity, reduction in the load capacity chart);

hCity,

new risks (if any) of contact between the attachment and the structure of the machine (e.g. the|cab);

informdtion on daily checks to be carried out before commencement of work;

the manufacturer’s recommended method for safely ensuring that the quick coupler is fully engaged
and locked, which should cover all attachments intended to be used with the quick coupler;

specification by the manufacturer of a safe method for carrying out the disengagement;

advice relating to object handling with the quick coupler and any factors to be taken into account
when using the earth-moving machine rating table (e.g. due to a different load radius, reduction in
the lift capacity);

advice on procedures to be followed for object handling with the quick coupler (if allowed), which
should include whether the attachment is to be left in place or removed;

notice that it is not permitted to transport or lift persons with a quick coupler if the machine is not
designed and equipped for this purpose;

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=772017c95a4acc1f763f95a80ae7c02b

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Safety requirements and protective measures
	4.1 Quick coupler
	4.1.1 General
	4.1.2 Engagement system
	4.1.3 Locking system
	4.2 Object handling
	4.3 Controls
	4.3.1 General requirements
	4.3.2 Separate control
	4.3.3 Integrated controls
	4.4 Electrical circuits
	4.4.1 Over-current protective devices
	4.5 Pressurized systems
	5 Information for use
	5.1 Safety labels
	5.2 Instructions and information for use
	5.2.1 Operator’s manual
	5.2.2 Installation manual
	5.3 Quick coupler marking
	Bibliography

