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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.

Internation

The main t
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hsk of technical committees is to prepare International Standards. Draft International

Standards gdopted by the technical committees are circulated to the member bodies for vqting.

Publication
casting avo

Attention is
patent right

as an International Standard requires approval by at least 75 % of the miember b
fe.

5. [SO shall not be held responsible for identifying any or all such patent rights.

bdies

drawn to the possibility that some of the elements of this documentmay be the subjé¢ct of

[SO 15442 was prepared by Technical Committee ISO/TC 96, Cranes, Subcommittee SC 6, Mobile cranes.

This secon
technically

1 edition cancels and replaces the first edition (IS©,"\15442:2005), which has
revised.

been
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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 C

overed are indicated in the Scope of this document.

Whenrequirementsofthistype-Cstandardare differentfromthose whichare statedin type-Aor Bstandards,
the requirements of this type-C standard take precedence over the requirements of the other standards for
machines that have been designed and built according to the requirements of this type-C standard.

Even|
cran

inclulde specific requirements for loader cranes.

This
—

—

q

though a loader crane mounted on a chassis may be considered as a particular gype of mobile

p, with very few exceptions International Standards developed for mobile cranes.de 1|

[nternational Standard
dentifies specific safety requirements for loader cranes,

vhen applicable, refers to existing International Standards which-€ontain provisions
ipplied to loader cranes,

—

romotes loader crane safety by both identifying specific.fequirements and referring
pplicable standards, so that incorporating all such provisions into the design and u
ranes will guard against and minimize injury to workers and damage to equipment,

acilitates the work of everyone in the field of.Joader cranes (designers, supervisor
ersonnel, as well as people directly or indirectly responsible for their safe use and nj
vho needs to consult currently available Intefnational Standard for loader cranes, and

ontributes to the further international harmonization of loader crane standards.

ot currently

that can be

r to existing
se of loader

s and other
aintenance)
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INTERNATIONAL STANDARD

ISO 15442:2012(E)

Cranes — Safety requirements for loader cranes

1

Scope

This International Standard specifies the minimum requirements for the design, calculation, examination
and testing of hydraulic powered loader cranes and their mountings onto chassis or static foundations.

Itis
this

It is

gpplicable to all new loader cranes manutactured one year after its publication. It1s not
International Standard to require the retrofitting of existing loader cranes.

systdm cranes designed as a total integral part of special equipment such as forwarders.

It defals with all significant hazards, hazardous situations or hazardous’events releva
crangs, with the exception of hazards related to the lifting of persons, whénjused as intendé
condﬂtions of misuse which are reasonably foreseeable by the manufacturer. See Annex A fo

signi

icant hazards.

NOTH The use of cranes for the lifting of persons may be subjecto,specific national regulation

2
The

Normative references

following documents, in whole or in part, are hormatively referenced in this docunj

indigpensable for its application. For dated references, only the edition cited applies. I
referjences, the latest edition of the referenced document (including any amendments) appl

ISO

3744, Acoustics — Determination of sound power levels and sound energy levels of noise s

soun(l pressure — Engineering methods. foran essentially free field over a reflecting plane

[SO 3864-1, Graphical symbols — Safety colours and safety signs — Part 1: Design principles fo
and Jafety markings

ISO 4302, Cranes — Wind load assessment

IS0 4306-1, Cranes — Vocabulary — Part 1: General

ISO 4310, Cranes =%Iest code and procedures

1SO 4413, Hydraulic fluid power — General rules relating to systems

SO 5353, Earth-moving machinery, and tractors and machinery for agriculture and forestry — Se

the intent of

hot applicable to loader cranes used on board ships or floating structures orto'articlilated boom

ht to loader
d and under
I alist of the

ent and are
For undated
es.

ources using

- safety signs

it index point

ISO 1752-1, Cranes — Control layout and characteristics — Part 1: General principles

ISO 8566-1, Cranes — Cabins and control stations — Part 1: General

ISO 8566-2, Cranes — Cabins — Part 2: Mobile cranes

[SO 11201, Acoustics — Noise emitted by machinery and equipment — Determination of emission sound
pressure levels at a work station and at other specified positions in an essentially free field over a reflecting
plane with negligible environmental corrections

ISO
ISO
ISO

10245-1, Cranes — Limiting and indicating devices — Part 1: General
11660-1, Cranes — Access, guards and restraints — Part 1: General

11660-2, Cranes — Access, guards and restraints — Part 2: Mobile cranes

© IS0 2012 - All rights reserved
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IS0 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk reduction

ISO 13849-1, Safety of machinery — Safety-related parts of control systems — Part 1: General principles

for design

ISO 13854, Safety of machinery — Minimum gaps to avoid crushing of parts of the human body

ISO 13857, Safety of machinery — Safety distances to prevent hazard zones being reached by upper and

lower limbs

ISO 20332, Cranes — Proof of competence of steel structures

IEC 60068-3
(digital cont

IEC 60204-3
hoisting mad

IEC 61000-(
industrial en]

IEC 61000-4
standard forn

3 Terms

For the pur
following ag

3.1 Defin

3.1.1

loader cran
powered cr3
top of the coq

-64, Environmental testing — Part Z: Test methods — Iest Fh: Vibration, broad-band ra
rol) and guidance

2:2008, Safety of machinery — Electrical equipment of machines — Part 32: Requirémen
hines

b-2, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards”— Immuni{
vironments

-4, Electromagnetic compatibility (EMC) — Part 6: Generic standards — Section 4: Emi
industrial environments
and definitions

poses of this document, the terms and definitionsigiven in ISO 4306-1, ISO 12100 an
ply.

itions
e

ine comprising a column that slews about a base, and a boom system that is attached t
lumn and which is usually fitted on a vehicle (including trailer) and designed for loadin

unloading the vehicle

[SOURCE: IS

NOTE1 IS
appointment
commercial ¥

NOTEZ2 A

0 4306-2:2012, 5.2, modified — Note 3 is not included in the source definition.]

5, is used mainly for conveying goods, and which may also tow a trailer. An example of one ty
ehicle equipped-with a loader crane is shown in ISO 4306-2:2012, Figure 9.

oader crane installed on another type of vehicle or on a static base is still considered a loader d

hdom

(s for

y for

ssion

i the

o the
b and

0 3833:1977 defines commercial vehicle as a motor vehicle which, on account of its design and

pe of

rane.

NOTE 3 Anlmex Bigives examples of boom system configurations and installations.

3.1.11

recycling crane
loader crane specifically designed, manufactured and equipped with a grapple for loading/unloading of
recycling materials (e.g. scrap metal)

NOTE

Recycling cranes are designed to operate at higher speeds and with higher dynamic loads than other

types ofloader crane and these differences are reflected in some of the requirements of this International Standard.

3.1.1.2

timber crane
loader crane specifically designed, manufactured and equipped with a grapple for loading/unloading of

unprepared timber (e.g. tree trunks, branches)
NOTE1 The operator controls the crane from a high seat or from a cabin.
2 © IS0 2012 - All rights reserved
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NOTE 2  Timbercranesare designed to operate athigher speeds and with higher dynamicloads than other types
of loader crane and these differences are reflected in some of the requirements of this International Standard.

3.1.2
articulated movement
movement of boom members pivoting about a pin joint

3.1.3
base
housing incorporating anchoring points and bearings for the slewing column

3.14
boo
strug¢tural member in the boom system of the loader crane

3.1.41
hydnaulic boom extension
part pf the boom which is capable of hydraulic telescopic movement to vary itslength

3.1.4.2
manpual boom extension
partjof the boom which can be manually extended or retracted

3.1.4.3
boom system
complete system, consisting of booms, boom extensions and'cylinders

3.1.5
column
strug¢tural member which supports the boom system

3.1.6
contfrol system
interfface between the operating leversiand the actuating components which provide mpvements of
the lpader crane

3.1.7
contyol station
position from which the lgader crane may be operated

31741

raised control station
control station at'@ height above the ground level, comprising a high seat attached to the column of the
loadé¢r crane ora platform positioned above the base of the loader crane

NOTH See Annex K.

3.1.
crane inclination
angle between the slewing axis and a vertical line, due to working on slanted or uneven ground

3.1.9

danger zone

hazard zone

any space within and/or around machinery in which a person can be exposed to a hazard

[SOURCE: IS0 12100:2010, 3.11.]

3.1.10

dead load

force due to masses of fixed and movable crane parts which act permanently on the structure while the
crane is being used

© IS0 2012 - All rights reserved 3
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3.1.11

dynamic pressure

pressure in a hydraulic system component or part of hydraulic system caused by dynamic forces on
actuators when handling the load

3.1.12

fixed load lifting attachment

equipment from which the net load may be suspended and which is fitted directly to the boom head as
an integral part of the crane

3.1.13
flow-sensitive-cheekvalve
valve which|stops the flow when a pre-set pressure drop level is exceeded

3.1.14
gross load
sum of paylgad, lifting attachments and if applicable a portion of the hoist rope

3.1.15
high seat
control statjon connected to the column, consequently rotating with the crane

3.1.16
hoist
machine for lifting and lowering suspended loads over predetermined.distances, using ropes, chains orjbelts

3.1.17
hydraulic line rupture
failure of a hydraulic line which results in a loss of pressute in the line

3.1.18
load holdinig valve
valve whicl] is normally closed and is opened by an external force to enable flow of fluid ouf of a
hydraulic adtuator

3.1.19
main reliefjvalve
valve which|limits the pressure supplied to the hydraulic system of the crane

3.1.20
maximum working load
maximum lgad that may/beifted

NOTE Itfis the largest load appearing in the load plate.

3.1.21
maximum Yvorking pressure
maximum pressure in pump circuit or individual working function

3.1.22
net lifting moment
rated capacity multiplied by outreach

3.1.23

non-fixed load lifting attachment

lifting accessory which can be fitted directly or indirectly to the hook or any other coupling device of a
crane by the user without affecting its integrity

3.1.24
outreach
horizontal distance between the axis of rotation of the column and point of load attachment

4 © IS0 2012 - All rights reserved
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3.24.11
hydraulic outreach
outreach which can be obtained with hydraulically actuated parts of the boom system

3.1.25

payload

load which is lifted by the crane and suspended from the non-fixed load-lifting attachment(s) or, if such
an attachment is not used, directly from the fixed load-lifting attachment(s)

3.1.26
port relief valve

1 lLiaclals ibatlo Liod s i PR | 1: 4 4
Va V VVIIIUIT ITIIIILS LIIT lJl Cooulr’T ouyyucu tUud u_yLu adulit dttualtul

3.1.27
pressure relief valve
valvg which automatically relieves the hydraulic oil to the tank when the pressure exceeds a spgcified value

3.1.28
rated capacity
load that the crane is designed to lift for a given operating condition (e.g. configuration, positiof of the load)

3.1.29

ratedl capacity indicator
devig¢e which gives, within tolerance limits specified in 4.6.3.2) at least a continuous indication that the
rated capacity is exceeded, and another continuous indication (on certain crane types) of the approach
to the rated capacity

3.1.30
rated capacity limiter
systdm that automatically prevents the crane from handling loads in excess of its rated cappcity

NOTH See also Annex C.

3.1.32
setting-up function
crang function used to prepare the.crane for lifting

3.1.33
sink|rate
distgnce in a given time-at which the load lowers due to internal leakage of hydraulic compgnents

3.1.34
slewjing
rotational moyvement of the column and boom system about the axis of the column

3.1.35
stabjlizer
aid tothe supporting structure connected to the base of the cramne or to the chassis to provide stability,
without lifting the chassis from the ground

3.1.35.1

stabilizer extension

part of the stabilizer capable of extending the stabilizer leg laterally from the transport position to the
operating position

3.1.35.2
stabilizer leg
part of the stabilizer capable of contacting the ground to provide the required stability

© IS0 2012 - All rights reserved 5
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3.1.36
static foundation
fixed support incorporating mounting points for a crane

3.1.37
total lifting moment
sum of net lifting moment and the moment produced by dead loads

3.2 Terminology

See Figure 1.

16 18 19 21 22

6 © IS0 2012 - All rights reserved
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Key
base
stabilizer extension

stabilizer leg
slewing mechanism
column

1st boom

1st boom cylinder
2nd boom

O© 0 N O U1 o W N

2nd boom cylinder
10 |2nd hydraulic boom extension
11 |2nd boom extension cylinders

12
13

14
15
16
17
18
19
20
21
22

ISO 15442:2012(E)

2nd mantal boom extension
load hook

controls

stabilizer foot

3rd boom attachment

3rd boom

3rd boom cylinder

3rd hydraulic boom extension
3rd boom extension cylinders
load hook

3rd manual boom extension

Boonj systems consist of items 6 to~12 plus items 16 to 22, as applicable.

Figure 1 — Main parts of loader crane

4 $afety requirements and/or protective measures

Machinerysshall comply with the safety requirements and/or protective measures of this c}

In addifion, the machine shall be designed according to the principles of ISO 12100 for rele

ause.

vant but not

significant hazards which are not dealt with by this International Standard.

4.1 Calculation of rated capacity

The rated capacity shall be calculated from the following:

a) the working pressure in the cylinders;

b) the area of the load-carrying cylinders;

c) the kinematics;

d) dead loads;

© IS0 2012 - All rights reserved
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e) load combinations;

f) hoistloads.

For the purpose of the calculations, rated capacity is equal to gross load.

4.2 Struc

4.2.1 Info

tural calculation

rmation to be given in the calculation

The following information shall be given in the calculation:

a) typeof
b) the assy
c) details

and prifcipal dimensions;

d) the assy
e) thegovg

f) the mat

g) the shapes, dimensions and static cross-section values of allload-carrying members;

h) theana

4.2.2 Dynamic factors

4.2.2.1 Hd

The dynami
in the loadin
be used for
the value of

¢, =min

For load con

Although ge

4.2.2.2 H(

crane and method of operation;
med number of all load or working cycles;

f the load-carrying system reflecting actual service conditions, including outline dray

med loading conditions, including maximum crane inclination;
rning hoisting class, hoistdrive class and stress history classes épstress history paramg

erial for the individual components and joints;

yses, separately for the individual structural components and essential connections.

jisting and gravity effects of the mass of the crane

g by applying the factor, ¢)1, to the gravitational forces due to the masses of the crane. It
he design of the crane structure itself and its supports. For load combinations A1, B1 an
p1 shall be the lowest ofthe two values 1,1 and ¢, expressed as

hbinations A2yand B2, the value of ¢1 shall be 0,95.

)isting and gravity effects of the gross load

nerally ¢i1°F 1,1, it shall not exceed the value of ¢ (see 4.2.2.2) when ¢ is less than 1,1.

yings

ters;

c effects due to vibrations of the(stiructure when raising or lowering a load shall be included

shall
dC1,

M

In the case of hoisting or grounding a load as well as starting or stopping a vertical motion, the vibration
effects shall be included in the loading by multiplying the gravitational force due to the mass of the hoist
load by a factor, ¢».

Factor ¢; shall be taken as

$2 =0

in T By Xvy,

(2)

¢2,min and B2 are given in Table 1 for the appropriate hoisting class. Loader cranes are assigned to
hoisting classes HC1 and HC2 in accordance with their dynamic and elastic characteristics:

— HC1 for
— HC2 for

crane mounted on a chassis or structures of equivalent flexibility;

rigidly mounted cranes.

© ISO 2012 - All rights reserved
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Rigidly mounted cranes equipped with a device that limits the peak pressure (e.g. an accumulator) in

the f

irst boom cylinder may be assigned to HC1.

Table 1 — Values of 52 and ¢2 min

Hoisting class of appliance B2 $2,min
HC 1 0,17 1,05
HC 2 0,34 1,10

Vp is the steady vertical hook speed, in metres per second, related to the lifting attachment. Values of vy

are givenim Table 2:
Table 2 — Values of vy,
Type of hoist drive and its opération method
Load combination
HD1 HD4 HD5
Al,B1 Vh,max 0.5Vh,max vh=0
C1 Vh,max Vh,max 0;5Vh,max
HD1|is the hoist drive can only be operated at a fixed speed
HD4|is the start of the lift is performed with continuously increasing speed
HD5[is the hoist drive control is automatic and ensures that the speed-influence on the dynamic force is negligible
Vh,m4x is the maximum vertical hook speed
In logd combinations A1l and B1, vy max is the maximurm vertical hook speed that is given hy any single
hydrpulic drive action.
In lo@d combination C1, vh,max is the maximum,vertical hook speed from all articulation hydraulic drives
acting simultaneously.
NOTE1 In load combinations A and B it'is assumed that the dynamic peaks from simultaneous movements
do nqt coincide. The unlikely event that the dynamic peaks coincide and are superimposed is coyered by load
combjination C1.
NOTE 2  Dynamic factor ¢ cap be calculated using rigid body kinetics or determined by experimjental means.
4.2.21.3 Effect of sudden release of a part of the gross load
For dranes that r€ledse or drop a part of the gross load as a working procedure during igtended use,
such|as when grabs or magnets are used, the peak dynamic effect on the crane can be sfimulated by
multfplying the’gross load by a factor, ¢3, the value of which is given by
Amx(1-f)
B (3)
It
where
m is the mass of the gross load;
Am is the released or dropped part of the gross load;
f=0,5 forcranes equipped with grabs or similar slow-release devices;
f=1,0 for cranes equipped with magnets or similar rapid-release devices.
© IS0 2012 - All rights reserved 9
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4.2.2.4 Effects caused by acceleration/deceleration of the slewing drive

Dynamic factor ¢sp shall have the value 1,05 for hook duty and 1,3 for bucket or grapple duty.

4.2.3 Loads and forces

4.2.3.1 General

The following loads and forces shall be taken into account:

a) regular loads:

1) deaLi loads (3.10);

2) gross loads (3.14);

3) dynamic forces;

4) centrifugal forces;

b) occasional loads:

1) in-dervice wind loads;

2) other climatic and environmental effects such as temperature, snow and ice;

3) loa
c) excepti
1) tes

2) loa
cyl

Is on stairways, platforms and hand rails;
nal loads:

{loads;

s caused by movements suddenly stopped by a mechanical device, e.g. end stroke of sle
inder or a safety device, e.g. emergency stop, hydraulic line rupture valve;

3) sudden release of the load, e.g. rope fdilure, sling failure;

4) for

¢es due to simultaneous dyfiamic peaks caused by raising or lowering a load at the maxi

sum of the vertical speeds from all articulation drives.

4.2.3.2 Rdgular loads

4.2.3.2.1

Forces due te acceleration/deceleration of the slewing drive

The horizonltal loads.from the masses of the crane and of the payload shall be calculated from

Fp=m;

where
Fhi

mj

KgXtano az3°

wing

mum

(4)

is the horizontal load i acting on the payload or a mass point of the boom;
is the payload or mass point of boom;

is the acceleration due to gravity;

is the maximum inclination for the crane in accordance with the manufacturer’s specifi-

cation.

However, the minimum value that may be used is a = 3°.

10
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4.2.3.2.2 Centrifugal forces (see Table 3)

The centrifugal forces acting on slewing cranes shall only be calculated from the dead load of the boom
system components, the counterweight, if applicable, and the gross load without applying the factors
mentioned in 4.2.2.

4.2.3.2.3 Forces on stabilizer legs

The stabilizer legs shall beloaded by simultaneously-acting vertical and horizontal forces. The horizontal
force shall act on the stabilizer foot with the leg at its maximum length and in the most unfavourable
direction. The magnitude of the horizontal force shall be at least 5 % of the vertical force.

4.2.3.3 Occasional loads

4.2.3.3.1 Wind loads

Wind loads shall be calculated according to ISO 4302. Only in-service wind need be applied

4.2.3.3.2 Loads on stairways, platforms and hand rails

See 4.8.2.

4.2.3.4 Exceptional loads

Such|loads may act in exceptional situations (e.g. testing,; hydraulic line rupture).
4.2.4 Load combinations

4.2.4.1 Basicload combinations

Loads shall be combined to determinethe stresses the crane will experience during operation. Basic
load combinations are given in Table'3,

NOTH In general, load combindtions A cover regular loads, load combinations B cover regular loads combined
with wind loads, and load combinations C cover regular loads combined with occasional and exceptfional loads.

4.2.4.2 Load combinations covered (see Table 3)

Alapd B1 are the intended service conditions, raising/lowering loads with dynamic peak from any
singléhydraulic function while slewing: A1 without wind effects, B1 with wind effects.

A2 apd B2 . -are the intended service conditions, with grapple, magnet or similar accessory allowing
sudden release of a part of the gross load while slewing: A2 without wind effefts, B2 with
wind effects.

c1 represents the simultaneous dynamic peaks caused by raising or lowering a load at the
maximum sum of the vertical speeds from all articulation drives, taking into account the
available oil flow.

C3 is the crane-under-test condition.

4.2.4.3 Application of Table 3

Basic load combinations for the calculation to prove that mechanical hazards from yielding and elastic
instability from extreme values do not occur are given in Table 3.
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For the proof of fatigue strength, load combinations A1 and A2, with all partial safety factors, yp, set to
1,00, shall be applied.

Table 3 — Load combinations to be covered

Load cat- Load Load comb. A Load comb. B Load comb. C Row
oa
egory Yp | Al | A2 Yp Yo | AL | A2 | vp | ¥p Al
Moved
Gravity, accel-| massesof | 1,22 | ¢1 | ¢1 | 1,16 | ¢1 | ¢1 | L1 | ¢1 | 1 1
erationof | thecrane
NITTINgG dT1Ves | Mass of the
gross load 1,34 | ¢2 ¢3 | 122 | ¢2 ®3 — | — | — 2
Moved
Reoul Acceleration | massesof | 1,22 | ¢sn | ¢sn | 1,16 | ¢sh | ¢sn | — | 0|~ 3
eguiar of slewing | thecrane
drive Mass of the
gross load 1,34 | ¢sh | ¢sh | 1,22 | ¢5h | Psh |~ T — | — 4
Massesof | 1951 1 | 1 [116] 1 | &V —| —| —| |5
Centrifugal | thecrane
loads 2
Massofthe | 450 | 1 | 4 |22 | 1< 1 | — | = | =1 |6
gross load
. Climate In service
Occasional offects wind b — — — 1,22 1 1 — — — 7
Exceptional Forcest;iglrfa‘i(zggﬁtexcep- — — — — — — | L1 | ¢2 1 8
a  Only centrifugal loads that increase the load effects shall be included.
b Forces acting simultaneously with wind forces shall only bé applied to such an extent that the drive force in rows B and
4 is not exceedled.

4.3 Stresp analysis

The competgnce of the steel structure should be assessed in accordance with ISO 20332. Alternatjvely,
any other adlvanced and recognized standard, which conforms to similar principles, may be used. If a
standard bgsed on the allowablé stress method is used, the partial safety factors, yp, in Table 3 [shall
be set to 1,|and 1.5 shall be used as the overall safety factor. For fatigue classification accordipg to
ISO 20332, Jee Annex O.

4.4 Mechanical arrangements

4.4.1 Stabilizers

1601

Stabilizers strattbeprovided whenm needed to fulfit the stabitity TequiTemments {see 4-16-3) wiemrtoader
cranes are fitted on chassis.

4.4.1.1 Stabilizer leg

The stabilizer leg shall have means (e.g. foot plate) for ground support. The stabilizer foot plate shall
be constructed to accept ground unevenness of at least 10°. The area of each foot shall be such that the
resultant maximum ground pressure is less than 4 MPa. For the main stabilizers, the maximum ground
pressure, P, shall be calculated as

My
p=—Y 5
LxA (5)

where
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Mgyn  is the maximum moment at slewing centre including dynamic factors;

L is the distance from slewing centre to stabilizer leg;

A is the area of stabilizer foot.
The feet of auxiliary stabilizers shall have the same size as for the main stabilizers. Alternatively, a
detailed calculation of the entire installation shall be carried out or stabilizers forces shall be measured.

When the stabilizer leg has a tilting device, locking means which can withstand operational forces from

inter@u&@g@@;hﬂ&&mm&ﬂam&ﬂegmﬁ&.&mm&ngmiﬂort position
(see @.4.3). If stabilizer legs have to be tilted (rotated) up or down manually, the maximjum force to

activiate any one of them shall not exceed 250 N, measured at the stabilizer foot.

4.4.1.2 Stabilizer extension

Stabilizer extensions shall be marked to show when they are correctly deployed. Manually operated
extemsions shall be fitted with

a) lhandles for manual operation,
b) devices for locking extensions in the working and transportpositions (see 4.4.3), and
c) pull-outstops.

Lockiing means in the working position shall be fitted if ghe hydraulic cylinders are not able(to resist the
forcgs during the load handling.

4.4.2 Manual boom extensions

ManIal boom extensions shall have pull-out'stops and mechanical locking means for their r¢tracted and
extemnded positions.

4.4.3 Securing for transport

4.4.3.1 General

An ipdicator (e.g. angle) sensor) detecting the boom system in the transport position shall be
proviided, see 4.6.7,

Lockiing meansgshall be provided to prevent uncontrolled movements of the crane and stabilizers
instqlled on chassis when travelling.

Each| of the stabilizer extension locking devices shall be designed to withstand, with nq permanent
deformation, the forces resulting from an acceleration of 2g, applied in the direction of the movement.

4.4.3.2 Manually operated extensions

Manually operated stabilizer extensions shall be locked in the transport position by two separate locking
devices for each stabilizer, at least one of which shall be automatically operated, e.g. a spring-operated
cam lock and an automatic spring latch. These shall be attached to the crane and/or stabilizers and shall
be protected against unintentional removal, e.g. by locking pins with spring clips.

It shall be clearly visible to the operator when the manual locking devices are in the locked and
unlocked positions. In addition, it shall be indicated when the stabilizers are notlocked in the transport
position, see 4.6.7.
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4.4.3.3 Hydraulically operated extensions

Hydraulically operated stabilizer extensions shall be fitted with an automatic hydraulic or automatic
mechanical locking device for the transport position, in addition to a control valve that is closed in its
neutral position. Any valve used for automatic hydraulic locking shall be in accordance with 4.5.6.1. A
mechanical locking device shall be designed to withstand, without permanent deformation, the force
due to attempting to extend the stabilizers with the locking devices engaged.

4.4.4 Hoists

4.4.4.1 Pr

tection against overload
(=]

Where a poy
of the hoist
the hoist ca
the hook bld

4.4.4.2 Rd

Hoist drum§{

4.4.4.3 Ury

Hoists shall
line rupture

4.4.44 Rd

Where ther
device whic

4.44.5 Rd

Means shall

4.4.5 Loa
Hooks shall
NOTE M
Hooks shall

— asafety]

ver-driven hoist is fitted, the crane shall be fitted with a rated capacity limiter. The-capa
hall be included in the safety function of the rated capacity limiter (see 4.6.3) to eénsurg
hnot be overloaded by movements of the crane (e.g. by driving the boom extension ag
ck), and the crane cannot be overloaded by the hoist.

pe spooling

lintentional lowering of the load

be protected against unintentional lowering of the load, for example, following a hyd
or a power failure.

pe anchorage

bpe anchorage to the drum cannot withstand the maximum hoistingload, alowering lim
h keeps at least three full turns of rope‘on the drum shall be fitted.

pe tension

be provided to maintain sofme rope tension when the hoist is under no load.

1 hooks

be designed in aceordance with the state of the art.

pre information-c¢an be found in CEN/TS 13001-3-5.

be such'that the unintentional detachment of the load is prevented. This can be achiev

detrice, or

hility
that
ainst

with rope grooves are preferred to facilitate proper spooling of‘the rope onto the drum.

aulic

iting

bd by

— the shape of the hook.

Hooks equipped with a safety-latch fulfil these requirements.

4.5 Hydraulic system

4.5.1 General

The hydraul

ic system and components shall comply with the requirements of [SO 4413.

The hydraulic components and lines shall be dimensioned such that the hydraulic system can be operated
at the intended working pressure (including any pressure required during test procedures) without any

failures and

14

excessive temperatures being created.
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Hydraulic systems shall be designed such that all components are compatible with each other and with
the fluid being used in the system at specified environmental conditions. The hydraulic system shall
have adequate filters to ensure that the fluid does not become contaminated.

Each hydraulic circuit shall be provided with a means for checking the pressure.

Pressure and flow control devices or their enclosures shall be fitted with tamper-evident devices where
an unauthorized alteration to pressure or flow can cause a hazard. Means shall be supplied for locking the
setting of adjustable components or of locking their enclosures, if changes or adjustment can cause a hazard.

4.5.2 Pump

anufacturer
rified driven

A pullnp shall have the capacity todeliverthe correctflowand pressure specified by the crane m
for the hydraulic system when being driven at the specified speed. The pump size and ifs'spe
speefl shall be chosen to ensure that the capacity of the power supplier is utilized efficiéntly

NOTH See Annex M for guidance on selecting the correct pump size.

The pump shall be suitable for the fluid specification used in the hydraulicsystem.

4.5.3 Hydraulic reservoir

The hydraulic reservoir shall be specified by the crane manufacturer and shall have sufficient fluid

capa
shall

shall
and 4

4.5.4

Each
the
with

The
and 4
rated

4.5.5
Burs|
with
be a

Hose

City for the pump to operate correctly when all the hydraulic cylinders are fully exte
also be sufficient capacity for the fluid in the system when all the cylinders are retrag
be incorporated to enable monitoring of the maximum and minimum fluid levels. An ac
i drain valve with plug shall be provided for cleanifig purposes.

Pressure-relief valves

load-carrying circuit shall be equippedwith an automatic means (e.g. port relief valve
ressure to a maximum of 25 % above the maximum working pressure or shall be
stand the maximum pressure that,€an occur under foreseen operating conditions.

minimum setting of the pressure relief valves, except for timber and recycling craneg
£.5.6.2), shall be such thatno'uncontrolled movement can take place with loads up to 1]
| capacity.

Hoses, tubes.and fittings

put end fittings. Burst pressure of the raw material for tubes between lock valve and a
minimunroef three times the maximum working pressure.

s, tibes and fittings shall be so located, installed and, where appropriate, protected sy

do notsustain damage by chafing, trapping, etc.

nded. There
ted. Devices
essopening

) that limits
designed to

(see 4.5.6.1
,2 times the

t pressure fgp-hoses shall be a minimum of four times the maximum working pressure for hoses

'tuator shall

ch that they

Hydraulic hoses containing fluid with a pressure of more than 5 MPa and/or having a temperature over
50 °C and which are located within 1 m of the operator, shall be guarded.

Any part or component which may divert a possible jet of fluid can be considered as a sufficient
protection device.

Hoses intended to withstand a pressure of more than 15 MPa shall not be fitted with reusable end fittings.

Hydraulic hoses that are used for the connection of interchangeable equipment shall be designed or
identified or located to avoid any incorrect connection causing a hazard, e.g. to reverse the direction of
movement of a hydraulic cylinder
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4.5.6 Precautions against hydraulic line rupture

4.5.6.1 Lo

ader cranes other than timber and recycling cranes

Allload-carrying circuits shall be equipped with an automatic means, e.g.load-holding valves, to prevent
uncontrolled movement of the crane in the case of hydraulic line rupture. Flow-sensitive check valves
shall be used only for equalizing and pressure sensing lines. The maximum flow through these lines
shall not exceed 3 1/min.

Valves used

for this means shall be close coupled to the cylinder. They shall be either

a)
b) directly

integra

c) placed

For tubes an
the maximu|

4.5.6.2 Ti

In the event
lowering sp

Stabilizer le

4.5.7 SinK

The sink raf
exceed 0,5 9
of radius pe

The sink rat
manual extd

4.5.8 Slev

The slewing]
astop and s

4.5.9 Cald

Hydraulic cy
yield stress

withr threTytinder;
and rigidly flange mounted, or
lose to the cylinder or connected to it by means of rigid tubes.

d fitting between the lock valve and actuator, the safety factor shall be 3,Calculated ag
m working pressure.

mber and recycling cranes

of hydraulic line rupture, the lowering speed of the load shall not exceed the maxi
bed at rated capacity by more than 30 %. See Annex C.

b cylinders shall be equipped as specified in 4.5.6.1.

 rate for boom system

e measured at the boom system tip caused by leakage in hydraulic components sha
o of radius per minute. For timber and,x€cycling cranes, however, the sink rate may bg
" minute.

e shall be tested at maximum rated capacity and at maximum hydraulic radius (i.e. wit
nsions).

/ing mechanism

mechanism shall be-able to withstand the maximum slewing forces (see 4.2.2) to bring
1stain the load under the most adverse operating conditions.

ulation of hydraulic cylinders

Flinders.shall be calculated for dynamic working pressure with a safety factor againg
of minimum 1,5.

ainst

mum

| not
2%

hout

it to

t the

4.6 Limiting and indicating devices

4.6.1 General

Limiters/indicators shall comply with ISO 10245-1. Safety-related parts of limiting and indicating

systems sha

11 comply with ISO 13849-1.

4.6.2 Rated capacity indicator

Rated capac

ity indicators shall be provided on all cranes except timber cranes.

The rated capacity indicator shall give a visual or audible warning, or both, to the operator when the load
exceeds 90 % of the rated capacity. If the rated capacity is being exceeded or when the rated capacity

16
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limiter (if fitted) operates, there shall be a separate warning for overload to the operator and persons in
the vicinity of the crane.

There shall be a clear difference between the warning for approach to rated capacity and the warning
for overload. Both warnings shall be continuous and shall be distinguishable as a warning to the persons
concerned while the crane is being operated.

The warning of persons in the danger zone is not necessary for a loader crane with a radius of less than
12 m, except for cableless remote control.

4.6.3 Rated capacity limiter

Ratef capacity limiters shall be provided on all cranes with power-driven hoists, and all ¢rfanes having
a ratpd capacity of 1 000 kg or above, or a maximum net lifting moment of 40 000 N:foyor gbove due to
the Ipad. The rated capacity shall be determined at all outreaches corresponding-toithe bpom system
being horizontal.

4.6.3.1 Function

The rated capacity limiter shall safeguard against any part of the crane structure (incluling manual
extemsions) or hoist (if fitted) being loaded beyond its design limits.

For ¢ranes other than timber cranes, the rated capacity limiter shall also safeguard [against the
overfurning moment becoming sufficiently large to overcome'the stability of the chassis for all possible
positiions of the stabilizers.

NOTHE1  “All possible positions of the stabilizers” medns any position that the stabilizers are capable of
occupying, and includes the transport position.

The fated capacity limiter shall prevent dangerdtis movements of the load, but allow all moyements that
will reduce the load moment on the crane.

NOTHE 2  Regarding rated capacity limiteks on loader cranes, see also Annex C. For examples pf dangerous
movement for different crane types, seelAnhex D.

If a rfated capacity limiter is notiprovided on the crane, then relief valves according to 4.3.4 and 4.6.5
shalllbe fitted to provide protéction against overloading the structure and mounting.

4.6.3.2 Operating tolerance

The [rated capacity limiter shall operate within the designed operating accelerations af the crane
between 100 %_dad (100 + A4 %) of the maximum total load moment calculated at the slewing centre of
the drane. Thevalue of 4 depends on the hydraulic radius, according to the following formula:

NN

| <84#(0,5xR) <20 (6)

where R is the hydraulic radius, in metres.
For timber and recycling cranes, a tolerance of 20 % may be used independent of the hydraulic radius.

The rated capacity limiter should operate before the pressure due to the total load moment causes the
load holding valves or port relief valves to operate.

NOTE It is generally accepted that a capacity limiter for loader cranes limits the total load moment. At long

radius the main part of the total lifting moment comes from the dead loads and only a small part from the payload.
Tolerances for the rated capacity limiter as stated above have been set to take this into account.
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4.6.4 Emergency lowering facility

In order to avoid locking-in of the loader crane after an actuation of the rated capacity limiter, an
emergency overriding facility may be provided. This facility shall not allow uncontrolled movement of
the crane, such as unintended operation of the load-holding valves, or affect chassis stability.

If this emergency facility is fitted it shall be clearly identified. This facility shall only function while the
control is held by the operator and for a period of maximum 5 s at intervals not shorter than 30 s.

4.6.5 Main relief valve

All loader cramesstrattbefitted-witiromre ormore i retief vatves:

The main relief valve (excluding for winch system loader cranes equipped with an indicating ‘dgvice)
shall operatg within the designed operating accelerations of the crane, between 100 % and-110 % of the
maximum system pressure.

4.6.6 Level indicator

Cranes equipped with stabilizers shall be provided with a level indicator in eléar view of the opefator
at the stabiljzer control station.

4.6.7 Trayelling indicators

For chassis with loader cranes which are used public roads, indicaters are required to inform the dfriver
when

a) the height of the crane exceeds a predetermined maximum height, regardless of whether the hoom
system folded for travelling or parked on the load platform or on top of the load during transpart, in
which cpse the value of the predetermined maximum height shall be displayed on a notice visible to
the drivier from the driving position, and

b) any stabilizer is not locked or secured in-its$transport position.

These indicators shall be visible to the ¢hassis driver from the driving position, and supported by an
audible indifation which can be cancelled by an acknowledgement action by the driver.

4.6.8 Motjon and performance limiters

4.6.8.1 Mp¢tion limiters

Slewing (if ot contipugls) and boom system movement limits shall be determined by the stroke gf the
cylinder or by appropriate stops.

4.6.8.2 Pdrformance limiters

Speed limiters shall be incorporated into the slewing and boom system motions to ensure that any
forces resulting from these motions are restricted to the design criteria of the loader crane.

4.6.9 Acoustic warning

An audible warning, e.g. siren, shall be provided. The warning shall be able to be actuated by the operator
from each control station unless the control station is used solely for the set-up functions.

4.6.10 Stopping device

A control device to bring the loader crane safely to a complete stop by removing the energy supply to the
crane shall be fitted on the crane and at every control station unless the control station is solely used for
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the set-up functions. The device shall initiate the stop function by de-energizing and shall be designed,
fitted and function according to the following:

a)
b)

‘)
d)

4.6.10.1 Lowering limiter (hoist)

Crangs fitted with hoists shall be fitted with a limiter to ensure that at least three turis of roj
the hoist drum, except in those cases where the rope anchor is designed to withstand the fu

4.6.11 Hoisting limiter

Crangs fitted with hoists shall be fitted with a hoisting limiter.
4.7

4.7.1 General

The
worKing functions, such as slewing column, raising /lowering boom. Stabilizer functions area

The tequirements cover bi-directional and multidirectional (joy-stick) control levers.

The layout order of bi-directional controls has-to follow the sequence of working functions f1
of the loader crane to the load-handling device. Control levers for setting-up functions shall
by space or clearly distinguished (otherthan by symbols) from other control levers.

All controls (except the stopping device) shall return automatically to the neutral position w|
relegsed. They shall be marked permanently with clearly visible symbols as given in 4.7.2.

All controls shall be in acgordance with the safety and ergonomic principles specified in IS
Contfol levers shall be.located or guarded against unintended operation.

Addifional requirements for cableless controls and control systems are given in Annex E.

4.7.2 Symbols

Symbaels, for the working and setting-up functions of loader cranes having boom systen

: 153311 ] 11 H | sela A A . 1 | 1 H +1 1
al"th IAtCU UDUVUILLLS SITdIT UT TIT ALLUTUAIILT WILIDT AIITITA 1. T"UT TUAUTT LLHATITS TIdViilig ULLITT DU

itshallbe easily visible due tored-coloured actuators, where practicable, before ofayellow background;

activating the device shall not require any decision by the operator about the resultant function and

effects, e.g. mushroom-type push button;

the actuator shall be arranged for easy access and for non-hazardous operation by the operator;

after stopping of the crane, no further movements of the boom system shall occur.

Controls

following requirements specify arrangement and direction of movements of controls

eremain on
1 rope force.

assigned to
soincluded.

om the base
e separated

hen they are

) 7752-1.

s with two

om systems,

any additional symbols that are necessary shall be derivatives of Annex F. The symbols shall be used as
follows for bi-directional control levers:

a)

b)

on the control lever knobs — inside arrows indicate the movement of the corresponding lever, and only
one symbol for a crane function and one arrow for the lever movement shall be combined (see Figure 2);

when placed on a separate plate adjacent to the control levers, the symbols can be u

sed without

lever movement arrows, in which case, two symbols for each lever shall be used (see Figure H.3);

the minimum size of a symbol shall be that it is circumscribed by a 15 mm circle (12 mm in case of
remote controls), while in the case of multi-symbols the minimum size shall relate to the smallest,

e.g. according to Figure 2.

© IS0 2012 - All rights reserved

19


https://standardsiso.com/api/?name=fa0c7b2ed25c2e0e7708d5c55458cc32

ISO 15442:2012(E)

Knob of control lever Meaning of symbol/arrow combination

Move control lever left to raise second boom
and
Move control lever right to lower second boom

2¢30 15

For pne symbol/arrow combination

Figure 2 — Symbols for working function

4.7.3 Layo¢ut of bi-directional controls

4.7.3.1 Gdneral

The principles laid down in 4.7.1 apply to both vertical and horizontal eentrol lever arrangements.

4.7.3.2 Vertical layout order

Information| is given in Annex G regarding the layout orderfoér vertical control lever arrangenpents
operated frgm ground level.

4.7.3.3 Hgrizontal layout order

Information|is given in Annex H regarding the layout order for horizontal control lever arrangements
operated frgm ground level.

4.7.4 Guidance for high seat controls

See Annex |
4.8 Control stations

4.8.1 Gengpral
Control statjons canbe of the following types:

a) ground |control;

b) raised control from fixed platform, slewing platform, high seat or cabin;
c) remote control;
d) cabin.

When more than one control station is provided there shall be a means for preventing simultaneous
operation from two stations unless the controls are mechanically linked to each other (see C.3)

The control station for a stabilizer extension function shall be positioned so that the operator has an
unobstructed view of the movements being controlled.

Control stations shall be such that the operator cannot be crushed or his clothing become trapped due
to moving parts of the crane. The safety distances given in ISO 13857 shall apply.

20 © IS0 2012 - All rights reserved


https://standardsiso.com/api/?name=fa0c7b2ed25c2e0e7708d5c55458cc32

ISO 15442:2012(E)

Where any guards are provided these shall not (unless specifically designed for the purpose) be able to
be used to support the operator’s weight or be used as hand holds.

Whereitis notpracticable toinstall guards, gaps between moving parts shall comply with the dimensions
given in appropriate standards for the prevention of finger, hand and foot trapping (see ISO 13854).

Chassis-mounted loader cranes are generally operated for short periods and therefore a cabin is not
normally required. For applications when a cabin is required, due, for example, to environmental
conditions, the specification shall comply with ISO 8566-1. Minimum cabin dimensions shall comply

with

[SO 8566-2 with the exceptions as specified in Annex J.

4.8.

4.8.2

Hand
a for
rung
forcd
span

4.8.2
The

a)

q

b) t

c)

d)

\

q

Ralsed control stations

.1 Strength of components

rails shall withstand a horizontal force of 300 N distributed over 100 mm. Platforms shalll withstand

Ce of 1 500 N applied on a circular area diameter 125 mm at any locatiornvon the surfag
s shall withstand a force of 1 500 N applied over 100 mm. The components shall resistt
s without any permanent deformation and without any elastic defermation greater thg
between supports or 10 mm, whichever is the lesser.

.2 High seat (see Annex K)
fonstruction and mounting of the high seat shall meet the following requirements:

iccessibility to the seat shall not be inhibited by thé’controls or configuration of the log

predetermined positions;

he seat with supporting members fixing the seat to the loader crane shall withstar

1 500 N acting centrally on the horizontal area of the seat without permanent deforma

lhorizontal positions shall be adjustable and lockable without the use of tools;

he seat shall be provided with a-means of reducing the risk of falling when the operg
vorking position and this shall not impair accessibility to the seat; if side-guards are

ghall be at a height of minimum 100 mm from the seat index point as defined in ISO 53]

e) §

£)

ruards shall be provided to prevent moving parts of the loader crane trapping the
is clothing;

platform shdll)be provided for the operator’s feet of minimum dimensions 160 m
or each foet:

4.8.2.3 Platform (see Annex K)

e. Steps and
hese applied
n 2 % of the

der crane in

d a force of
tion;

tor is in the
fitted these
3.

operator or

m - 300 mm

The ¢onstruction of the platform shall meet the following requirements:

a)
1

b)
)

imitation of the crane movements shall be provided when appropriate;

the floor shall be horizontal with minimum dimensions 400 mm - 500 mm;

eliminating the retention of liquid and debris;

d)

with ISO 11660-1.
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during operation, the operator shall be protected against moving parts of the crane; guards and/or

the floor shall be manufactured from slip-resistant material; the design shall provide a means of

precautions shall be taken to prevent the operator from falling from the platform, in accordance
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4.8.2.4 Access and egress to raised control stations (see Annex L)

The means of access to raised control stations shall comply with ISO 11660-2.

4.9 Electrical systems and related phenomena

4.9.1 Gen

eral

The electrical equipment of loader cranes shall comply, as applicable, with [EC 60204-32:2008, including

4.3.3, DC electrical supply,

Clause 1

Clause 1

4.9.2 Eled

For immunift
IEC 61000-6
which fulfil
are installe
compatibilif]

4.10 Insta

4.10.1 Gen

Loader crarj
normally be

2, conductors and cables, and
3, wiring practices.

tromagnetic compatibility (EMC)

y, the EMC of the electrical system shall comply with IEC 61000-6-2-and, for emissions,
-4. When the manufacturer of the crane uses certified components for the electrical sy

1 in accordance with the recommendations of the supplier,‘testing of the electromag|
y of the complete electrical system is not necessary.

[lation

eral

es can be installed on various types of-chassis and foundations. A loader crane cg

with
stem

the requirements of the aforementioned International Standayds and these compomnents

netic

nnot

operated until it has been installed in its-working position and connected to a power supply

by the installer.

4.10.2 Moynting

Theinstaller ofaloader crane shall adhere to any specificrequirementsissued by the crane and/or chiassis
manufacturgr, as well as any site cenditions (for static installations), in addition to local regulafions
which may apply.

4.10.2.1 Chassis mounting

The mountipg frame shall be constructed and secured to the chassis frame so that it can withstanfd the
imposed loads and.meeét the requirements of chassis strength specified by the chassis manufacturgr.

NOTE

nex'M presents the calculation method for determination of mounting frame size.

1

The loader crane shall be positioned on the chassis so as to ensure that the completed installation
complies with the road regulations and does not exceed the maximum permissible axle capacities,
width, height and the stability requirements of 4.10.3.

4.10.2.2 Static mounting

The foundation shall be constructed so that it can withstand the imposed loads and provide positive
securement for the crane fastenings at the mounting points. The size of the foundation shall not inhibit
the normal crane movements. The dimensions of the foundation in the ground shall consider the total
imposed loads and the relevant ground conditions.
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4.10.2.3 Protection of the operator

The location of the ground control stations and any additional control stations which may be required
shall also be considered when determining the crane position. Control stations shall be positioned so as

a) toensure that operators are not exposed to inhalation of exhaust gases,

b) to ensure that operators cannot touch hot surfaces during normal crane operations, with the
requirement that any surface having a temperature exceeding 55 °C be protected, and

c) tominimize the risk of crushing or trapping the operator by movements of any of the loader crane or
stabilizer functions, with the requirement that guards be fitted as necessary to protect or prevent
tthe operator from being crushed or trapped in any confined areas between the crane and the chassis.

Danger zones caused by moving parts of the stabilizers and their drives shall be protected by guards or
safetly measures.

Examples of stabilizer danger zones are

— ¢ntanglement zones at pulleys/bogie wheels;

— gshearing zones at openings in the moving part of the stabilizer extension, and
— ¢ntanglement zones at chains/cables of the stabilizer extension.

The gafety distances of ISO 13857 and ISO 13854 shall be applied.

Hydiaulic hoses containing fluid with a pressure of more,than 5 MPa and/or having a temperature over
50 °( and which are located within 1 m of the operator shall be guarded.

4.10{3 Stability

The gtability of aloader crane installed on a chassis shall be such that the working unit does not overturn
under foreseen operating conditions with the stabilizers in any position. Verification of the stability
shalllbe made by testing the loading in accordance with 5.2.5.

Wheh determining the position-of the crane for installation according to 4.10.2, the gtability (for
guidance) may be deduced by-calculation.

4.10{4 Noise

For lpader cranes where the chassis engine is the power source the noise emissions are defermined by
the dhassis manufacturer. A loader crane is generally only used for short periods of time gnd does not
add any significant airborne noise during operation. Information on noise emissions shall be given to
the yser (see6:2.3.9).

4.10{5-Vibration

Aloader crane is generally only used for short periods of time and the effect of vibration on the operator
is not regarded as being significant.

4.10.6 Electrical systems and related phenomena — Installation

4.10.6.1 General

The electrical equipment used for the installation of a loader crane shall comply, where applicable, with
the requirements of the following sections of IEC 60204-32:2008:

— 4.3.2, AC electrical supply;
— 4.3.3, DC electrical supply;
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Clause 12, conductors and cables;

Clause 13, wiring practices.

For loader cranes mounted on chassis, any electrical connection to the chassis’s electrical system shall
be made only at the manufacturer’s designated connection points.

4.10.6.2 Electromagnetic compatibility (EMC)

For immunity, the EMC of the electrical system shall comply with IEC 61000-6-2, and, for emissions, with
IEC 61000-6-4. When the installer of the crane uses certified components (for any additional items in

the electric
these comp
of the electr]

4.10.7 Hyd

Hydraulic c
for addition

New hydray
functioning
pressure an

Additional |
functioning

4.10.8 Acce

The installe
on the crang

The access {

5 Verifid

5.1 Gene

The design d
measures gi

A conceptug
normally ca

Before bein

Inents are installed in accordance with the recommendations of the manufacturer, te

omagnetic compatibility of the modified system is not necessary.

raulic components

mponents added to a loader crane by the installer to modify the existing hydraulic sy
hl crane applications/extra accessories shall fulfil the requirements given in 4.5.

lic components shall be compatible with existing components-and be sized such tha
of the modified hydraulic system fulfils all the original design specifications for
 temperature.

ydraulic components and modifications to the hydraulic system shall not impair the
and integrity of any of the safety aspects of the original hydraulic system.

PSS

' of the loader crane on a chassis shall provide suitable access to any raised control st
from ground level.

ystem shall fulfil the requirements:given in 4.8.2.4.

ation of the safety requirements and/or measures

ral

faloader craneshall be checked for conformity with each of the safety requirements a
ven in Clause€4-by means of calculation and/or testing.

1 verification to show adequate safety for any hazard due to loss of mechanical streng
F'ried.out by the manufacturer on the first crane of a series of cranes of the same type.

b put into service for the first time, individual cranes shall be checked for conformity

5 and
sting

stem

t the
flow,

safe

htion

1d /or

rth is

with

the safety requirements of this International Standard by the veriiication testing procedures to ensure
fitness of purpose.

Conformity of each safety requirement and/or measure (given in Clause 4) shall be verified by the
methods detailed in Table 4 and by the testing and test procedures detailed in 5.2.

For the calibration of limiting and indicating devices, the appropriate loads and crane configurations

and method

s as specified by the manufacturer shall be used.

All information for use detailed in Clause 6 shall be available with the crane before putting into service.
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Table 4 — Methods to be used to verify conformity with the safety requirements and/or measures

Subclause Method of verification

4.1and 4.2 |Calculations, tests according to 5.2.1 to 5.2.4 and analysis of the results.

4.4.1,4.4.1.1 |Inspection and testing to confirm that devices are functioning correctly.

and 4.4.1.2

4.4.2 Inspection and testing to confirm that devices are functioning correctly.

4.4.3, Inspection and testing to confirm that devices are functioning correctly.

4.5.1 Check specification of components and test to confirm that devices are functioning correctly.
Choclt budranlic diagram in aceardanca vwith 1SO 4412

yorrerenreTeieS Nl i

4.5.2 Check specification of components and test to confirm that devices are functioning.dorrectly.

4.5.3 Check specification of components and test to confirm that devices are functioning dorrectly.

4.54 Review of hydraulic circuit diagram to confirm that devices according to the’standard are fitted.
Check setting of pressure relief valves.

4.5.5 Burst pressure: examination of supplier’s specifications. Chafing, trapping and guardls inspec-
tion.

4.5.41 Testing, by simulating line rupture and inspection of mounting:

4.5.4.2 Inspection, to confirm that devices are fitted on cranes where required. Testing of lowering
speed.

4.5.7 Testing according to 4.5.7. Test performed with mostunfavourable combination of flfiid and fluid
temperature according to manufacturer’s recommendation.

4.5.9 Calculation, testing and analysis of the results.

4.59 Calculation, testing and analysis of the results.

4.6.1 Review of crane specification to ensuré-that appropriate devices are fitted.
See also ISO 10245-1 for complianee.

4.6.2 Ensure that the crane fulfils the timber or recycling crane definition.
Check the specifications of the’hydraulic circuit for correct port relief valves.
Test to ensure that the relief valves are functioning correctly and prevent dangeroug movements.

4.6.31 When fitted, functional tést to ensure correct operation. Stability test according to 5{2.5.

4.6.3.2 Determination of accuracy of rated capacity indicator/limiter:
a) Plotagraph ofrated capacity against radius (see Figure 3) for the horizontal configuration of
the boom assemblies.
b) Attachaload approximately equal to the crane’s rated capacity, F1, at 80 % radius to the
crane ataradius, Ry, well within the rated capacity.
c) Raise the load so that the boom system is in accordance with the position on the load plate as
deseribed in 6.3.4.1. For cranes with telescopic booms the booms should be fully retifacted.
d) 'Slowly extend the radius of the crane keeping the boom tip at the horizontal posifion. For
cranes with telescopic booms this movement should be by extending the telescopic spctions.
e) Atthe point that the rated capacity indicator gives the first warning, measure th¢ radius, R>.
From the graph, measure the rated capacity, F2, of the crane at Rz. Determine the pefcentage of

theTatedcapacity e F1/f7—106-

f) Subtract 90 from the percentage found in €) and this is the value of the prewarning.

g) Continue to slowly extend the radius of the crane in the manner described in (d) until the
rated capacity limiter stops the motion.

h) Measure the radius, R3). From the graph, measure the rated capacity, F3, of the crane at R3.
Determine the percentage i.e. F1/F3 - 100.

i) Subtract 100 from the percentage found to obtain the value of the rated capacity limiter. This
value does not exceed the preconditions.

j) The greatest value found in f) or i) shall be taken as the tolerance of the rated capacity indica-
tor or limiter.

Repeat the test for different loads spanning the range of rated capacities of the crane (see Fig-
ure 3) and using different crane motions. The resulting tolerances shall all be less than the toler-
ance of the rated capacity limiter.

Check that the rated capacity limiter operates to prevent dangerous movements, as specified by
the crane manufacturer, and allows movements to a safe condition.
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Table 4 (continued)
Subclause Method of verification

4.6.4 Where fitted, inspection and test to confirm that devices are functioning correctly.

4.6.5 Check of the hydraulic schematic and functional check.

4.6.6 Functional check.

4.6.7 Check of the crane installation specifications for requirement of travelling indicators. When fit-
ted, functional test to ensure correct operation.

4.6.8.1 Check that appropriate devices, if needed, are fitted and function correctly.

4.6.8.2 Check the hydraulic schematic and measure the speed.

4.69 Visual inspection and functional check.

4.6.10 Inspection to ensure every control station has a stopping control device. Ensure itgs correct flunc-
tion.

4.6.11, If hoist is fitted, check for correct function.

4.6.12 If hoist is fitted, check for correct function.

4.71 Inspection of crane to ensure that controls are correctly fitted and marked. Check that all con-
trols automatically return to neutral position. See also ISO 7752-1 fof.compliance.

4.7.2 Check to ensure correct marking.

4.7.3 Visual inspection and functional check.

4.74 Visual inspection and functional check.

4.8.1 Visual inspection and functional check. If cabin is fitted, verify the dimensions. See also
ISO 13857, 1S0 13854, ISO 8566-1 and ISO 8566-2 for compliance.

49.1 Inspection of installation to ensure that the requiirements are fulfilled. See IEC 60204-32 for]
compliance.

49.2 Tests in accordance with IEC 60204-32:2008, Clause 18.

4.10.2 Check instructions of the chassis and\crane manufacturer, or verify with a static analysis acqord-
ing to the method shown.
Inspect the installation to ensure that the requirements are fulfilled.
See also ISO 13857 and ISO_13854 for compliance.

4.10.3 Check the stability according to the procedure described in 5.2.5.

4104 Measurements according to 6.2.3.9.

4.10.5 No check is nornmrally required.

4.10.6.1 Inspection ofjinstallation to ensure that the requirements are fulfilled. See IEC 60204-32 for]
compliance,

4.10.6.2 Tests intaccordance IEC 60204-32:2008, Clause 18.

4.10.7 Inspection and test to confirm that devices are functioning correctly. See 4.5.1 to 4.5.5 abov¢.

4.10.8 €heck to ensure suitability and that the requirements according to 4.8.2.4 are fulfilled.
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Figu

5.2

5.2.1

Ry R,

re 3 — Horizontal configuration of boom assembly — Rated capacity-plotted aga
(see Table 3/ref. 4.6.3.2)
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htegrity of the structure and all the components.

bsts shall be performed in those positions:and configurations that will impose max
mum bending moments and maximunkaxial forces, as applicable, on the major crane ¢

hg the tests, the wind speed shall'not exceed 8,3 m/s (30 km/h), chassis tyres shall b
ressure stipulated by the chassis' manufacturer, and the crane shall be set up and g
‘dance with the manufacturér’s instructions as detailed in the crane manual.

pme tests it may be necessary to override or disable any safety and limiting devices that
e crane. Care shall be'taken to ensure that any such devices are reconnected, re-calibr
d after testing has®een completed.

he calibration ¢f'the limiting and indicating devices, the appropriate loads and crane co

Furictional test
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omponents.

o inflated to
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hre installed
ated and re-

hfigurations

crane functions shall be operated throughout the range of all permitted movemen

(s up to the

maxil

mum speeds and up to the rated capacity, to demonstrate the satistactory operation o

system and any performance-limiting devices fitted.

5.2.3 Static tests

The test load shall be at least 1,25 times the rated capacity.

5.2.3.1 Conceptual (type) test

the control

The manufacturer shall carry out tests on the loader crane in the positions and configurations that
impose the maximum loads or maximum stresses on the crane components and structures. The results

shall

© ISO

be recorded and retained by the manufacturer.
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Installed test

The installer shall carry out the tests when the loader crane has been installed in its final working
position ready to be put into service.

The tests as

detailed below shall be carried out with the test load at the following radii:

a) maximum radius with any manual extensions;

b) maximum radius attainable with hydraulic radius;

c)

radius corresponding to maximum load moment.

At each radlius the load shall be positioned close to the ground and slewed slowly through. ths

permissible

The installe

5.2.3.3 St

The static td

slewing arc of the crane.

d test may be carried out as part of the stability test detailed in 5.2.5.

itic test approval criteria

st approval criteria given in ISO 4310 apply.

5.2.4 Dynamic tests

The testloa

Dynamic te
of the cran
maximum ld
appropriate
throughout

5.2.4.1 Dy
The dynami

The temper
5.2.5 Stah

5.2.5.1 Ge

The stabilit
only. Verific

] shall be atleast 1,1 times the rated capacity.

5ts shall be performed separately for each crane motion or, if stated in the specifica
e, simultaneous crane motions using positions‘@nd configurations that will impos
ading or maximum stresses in the crane companents. Testing shall be carried out at sy
for normal crane operation and shall includérepeated starting and stopping of each m
the range of the motion.

namic tests approval criteria

L test approval criteria given,in ISO 4310 apply.

hture of the hydraulic oilshall be within the limits recommended for the oil specificati
ility test

neral

y for a chassis carrying a loader crane, deduced by calculation, shall be used for guid
htion of-stability shall be made by test loading.

The purpos

e of the test is to verify the stability of the loader crane mounted on the unloaded ch|

b full

kions
b the
eeds
btion

ance

assis

without the

5.2.5.2 Te
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chassis, may lift from the ground. However, at least one of the hand-braked wheels shall remain in
contact with the ground.

st loads

5.2.5.2.1 Loader crane/chassis combinations with fixed load moment

Stability test loads shall be determined using Formula (7):

TL=Kq-
where

28

P+(Ks—1)-Gb

(7)
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Ks is the stability factor, Ks = 1,2;

TL is the test load;

P is the rated capacity;

G'b is the point mass at boom tip, giving the same dead load moment around the slewing cen-

tre as that provided by the boom system.

For timber and recycling cranes, Ks may be assigned the value of the actual tolerance of the rated capacity

limiter—j 1407 /100 accordingto4d 632 Haowever Kcshall atleasthave avalue of 11
‘\S_Llu/U/J.UU O 4 J 4

For dranes other than timber and recycling cranes, TL shall be at least 1,25P.

The yalue of TL shall be verified by the manufacturer.

NOTH The application of the test load, TL, constitutes load combination C3, see 4:274.2.
Alterjnatively, the testload may be divided into two parts, one at the boom tip and one closer tq the column.

The two parts of the testload shall produce the same tipping moment, with respect to the tipping line under
cons]deration, as test load TL given above. The part of the test load.at the boom tip shall be at |east 1,25P.

The maximum test load at the boom tip shall be as recommended by the crane manufacture¢r.

5.2.3.2.2 Loader crane/chassis combinations with variable load moment

Stabllity test loads for the areas of lower stability shall be determined in accordance with Formula (8):

'IL:KS-PS(R_S)+(KS—1)-G'b (8)
where
Ks is the stability factor used in the stability calculation (typically, Ks = 1,8);

TL is the test load;

Ps is the reduced-rated capacity predicted by the stability calculation at maximumn radius in
the leastsfayourable boom configuration;

R is thémaximum radius in the least-favourable boom configuration;
§ is'the shortest distance from the slewing centre to the tipping line;

¢'b is the point mass at boom tip, giving the same dead load moment around the slgwing cen-
tre as that provided by the boom system

TL shall be at least 1,25P;.

5.2.5.3 Test conditions

Stability shall be tested in accordance with the least-favourable boom configuration, including the
maximum manual boom extension within the whole slewing range. If the rated capacity is lower in
part of the slewing range, the test load in those parts shall be determined according to 5.2.5.2.2. The
stability test shall be performed under static conditions (v = 0). Limiting and indicating devices may be
temporarily disconnected during the test.

Stability shall be tested with the crane placed on a firm surface under the least-favourable conditions,
with the respect of the tipping line, in accordance with the manufacturer’s specification. The crane
inclination shall be within the maximum inclination in accordance with the manufacturer’s specification.
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The appropriate test method depends on whether the crane has a fixed load moment or not.

On the one hand, the stability calculations of a chassis/loader crane combination with a fixed load
moment shall be verified by deploying the stabilizers correctly, attaching the test load, and slewing the
crane throughout its full slewing arc.

On the other hand, some chassis/loader crane combinations will incorporate a load moment setting
that varies with the slew angle (e.g. loader crane over the rear of the chassis, or over the cab), with the
amount of stabilizer extension (e.g. stabilizers fully extended, or fully retracted), or both. The stability
calculations for these types of installation shall be verified by the requisite overloads (5.2.5.2.2) being
applied at the positions with maximum and minimum load moment settings, as identified by the
calculations—tH-wiltnet-beneecessary-to-—verify{byo ing-the—stabititycatentations—for all
the intermefliate positions (between a maximum and minimum load moment setting). It will suff
attach a loafl equal to the maximum working load at maximum radius, and slew this load thiough the
full slewing|arc, reducing the radius of the load as demanded by the loader crane, to confirm that the
available logd moment at every position conforms to the predictions of the stability calculations.

VAR VAY Oat =4 ap V

For stability{ verification, the required overturning moment with respect to the actual tipping ling may
be obtained|at a reduced outreach.

NOTE Stpbility calculations may be necessary to establish the least-favourabléposition.

5.2.5.4 Stability test approval criteria

The test shdll be considered to be successful if the test load is held'static. During the test loading, one
or more stapilizer legs or wheels may lift from the ground. HowevVer, at least one wheel braked by the
parking brake shall remain in contact with the ground.

6 Informpation for use

6.1 Genefal

All informatjion for use shall be in accordance-with ISO 12100.
6.2 Manuals

6.2.1 Proyision of manuals

Manuals (ingtructions) shallbe provided by the crane manufacturer with each crane . The manualsishall
be in accordance with theé relevant International Standards as specified in this clause.

6.2.2 Instructions for the installer

6.2.2.1 Mountinginstructions shallinclude the Fn]]nun'ng-

a) adescription of the chassis on which the crane may be mounted;
b) requirementsonboltsand fastenings for mountingtheloader crane onto a chassis orastaticfoundation;
c) masses, centres of gravity and all information required for calculation of axle loadings and stability;
d) thevalues of TL, G'b and, if applicable, 4 for the stability test in accordance with 5.2.5.2;
e) hydraulic system specifications which shall include

1) pressure and flow requirements,

2) system oil capacity,
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3) system oil specification,
4) minimum reservoir capacity recommendations, and
5) recommended filtration;
f) electrical system requirements;
g) requirements for access and egress to control stations, see Annex K;

h) aninstruction to carry out the tests in accordance with Clause 6.

6.2.2.2 Equipment added to the loader crane during installations shall have appropriate [instructions
added to the crane manuals.

6.2.3 Operator’s manual

6.2.3.1 The operator’s manual shall give technical data and information about the following:

description of the control system, including diagrams and descriptions of the symbols used with
he control levers;

b) 4 description of the limiting and indicating devices;

c) drawing showing all the warning signs and the positions at which they are affixed to[the crane;
d) awarning about working in the proximity of electri¢ overhead power lines;

e) the service conditions for intended use and service conditions for which the crane shallfnot be used.

6.2.3.2 Information about the rated capacity for all boom configurations and positions and stabilizer
positions shall be included.

6.2.3.3 The operator’s manual shallsinclude information about maximum inclination undé¢r which the
cran¢ may be used.

6.2.3.4 The operator’s manual shall include all pre-start and post-operational checks necessary before
setting up for work, operating and stowing the machine after use. Post-operational checks shall include
heights and widths for.the chassis in travelling mode. The manual shall also emphasize that it is essential
for the operator to €ngure that the locking devices are fully engaged before driving off.

6.2.3.5 Theloperator’s manual shall include instructions regarding the need to ascertain|that ground
or support conditions are adequate for the maximum loadings imposed by the loader crane.|The manual
shall[state the maximum load that the stabilizer can impose on the ground and the need for the operator
to enjsufe that the ground can support the load.

6.2.3.6 The operator’s manual shall include the following notice:

“Precautions shall be taken when disconnecting hydraulic tubing and hoses to ensure that no
hydraulic pressure is retained in the line when the power supply to the system is switched off.”

6.2.3.7 The operator’s manual shall include safety requirements for use when planning a lifting
operation. These shall include, as a minimum, the following:

a) evaluation of the load and its characteristics;
b) selection of lifting gear, correct use of hook and slings;

c) instructions explaining the correct setting of the boom system mode selector switch;
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d) the position of the loader crane, the load and clearances before during and after the lifting operation;

e) the site conditions, including the space and clearances for the operation;

f) the existing environmental conditions and considerations of when the operation may have to be
stopped if conditions become unfavourable.

6.2.3.8 Information on the temperature range for operation of the loader crane shall be included.

6.2.3.9 The operator’s manual and the technical documentation shall give information on noise emitted
by the loader crane installation as follows:

here

the A-w|
this levq

pighted emission sound pressure level at control stations, where this exceeds 70 dB. W
] does not exceed 70 dB, this fact shall be indicated;

k C-weighted instantaneous sound pressure value at control stations, whebte'this exdeeds

30 dB in relation to 20 pPa);

the pea
63 Pa (1

the A-w|
where t

bighted emission sound pressure level at defined points around the loader crane installgtion,

he A-weighted emission sound pressure level at control stations exceeds 80 dB.

The A-weighted emission sound pressure level shall be determined in accerdance with ISO 3744 and

[SO 11201.

NOTE D¢tails of defined measuring points and information to be provided are included at Annex N

5 shall be either those actually measured for the loader crane in question or those established

of measurements taken for technically compardble crane installations.

These value
on the basis

The noise emission values shall be declared together with the production variation and measurement

uncertainty|using the dual-number declaration in aceordance with ISO 4871.

6.2.4 Maintenance manual

6.2.4.1 Gdneral

n be
s for

hance manual shall contain information and instructions to ensure that the crane c3
safely and foreseen azards which may occur shall be noted. Information and drawing
ation of parts whichhmay need replacement during maintenance shall be shown.

The mainte}
maintained
the identifid

The maintepance manual‘shall include information for the in-service inspections and tests thalft are

cribe

required by
the necessat
Specific tim

The maintel

a competentperson to ensure that the crane is safe to use. The instructions shall des
y periodicchecks and tests procedures for the crane and the limiting and indicating dey
e period-and/or monitoring procedures may be listed.

nanceé manual shall include information on lubrication of the crane. The information

rices.

shall

describe loc

atiorrof tubricatiom points,; tubricants andtubricatiom imtervats:

The maintenance manual shall contain instructions on how to examine and test a crane after alterations
or repairs and before putting it back into use.

The maximum allowable in-service sink rate for the boom system shall be specified.

Advice shall be provided on how to disconnect tubing and lines if pressure could be retained in the
hydraulic lines when the power supply has been switched off.

The maintenance manual shall include information on materials and parts requiring specialized

repairing te

32

chniques (e.g. welding at low temperature).

© ISO 2012 - All rights reserved


https://standardsiso.com/api/?name=fa0c7b2ed25c2e0e7708d5c55458cc32

ISO 15442:2012(E)

6.3 Marking

6.3.1 General

All plates affixed permanently to the crane shall be manufactured from weatherproof material.

6.3.2 Manufacturer’s plate

Amanufacturer’s plate shall be fixed permanently on theloader crane, containing the followinginformation:

a)
b)
‘)
d)

6.3.3 Installer’s plate

manufacturer and, where applicable, his authorized representative;

year of manufacture;
serial number;

tlype, if there is a type designation.

Aninstaller’s plate shall be fixed to the crane or the supporting item coritaining the following information:

a)
b)

A

6.3.4 Load signs

6.3.4.1 General

The following information shall as a minimum be provided.

a)

b)

installer’s name and address;
year of installation;

¢rane serial number, chassis number or registratiowmark (if applicable).

positions along a horizontal line drawn from the inner-most fulcrum of the boom sysft
dttached to the crane sdclithat it is clearly visible from all fixed control stations. It {
ghown in the operator’s manual.

¢apacities shall be given at specified outreaches. In cases where the rated capacity i
pon a particular hook and/or hook attachment point, this shall be indicated on th
nd the hogk attachments points with limited capacity marked with “Max XXX kg”. Th
orkingload shall be given with all extensions retracted. The picture of the boom sys
howr¥at maximum or nearly maximum radius.

positions, slew range) shall be stated on the crane.

Arated capacityload plate (seeexample, Figure 4), with the capacity stated at variousload attachment

em, shall be
hall also be

The load indicatéd for the innermost position shall be the maximum working load. All rated

5 dependent
e load plate
e maximum
tem is to be

-g. stabilizer

A rated capacity load chart for all slewing ranges, boom and stabilizer configurations, including 3rd
and 4th booms and hoist (Figures 5, 6 and 7) shall be included in the operators manual. It may also
be attached to a suitable position on the crane in addition to the load plate in accordance with a).

Examples of load charts are shown in Figures 5, 6 and 7 For complex boom systems and multiple
stabilizer configurations, more than one load chart may be necessary. These shall be included in the
operator’s manual.

© IS0 2012 - All rights reserved
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Figure 4 — Example of rated capacity load plate (capacity stated at various load attachment
positions along horizontal line drawn from innermost fulcrum of boom)
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Figure 5 — Example of rated capacity load chart for all boom configurations
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Figure 7 — Examples of rated capacity load charts for crane with third boom

6.3.4.2 Marking of manual boom extensions

Manual boom extensions shall be marked: “Max XXX kg”.

6.3.5 Special signs on timber and recycling cranes

Timber cranes and recycling cranes shall be provided with a special sign at the control station and on
the boom system (Figure 8) and a symbol on the second boom indicating that the crane is not intended
for hook duty (Figure 9).
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b CLETa"

Figure 8 — Safety sign

Figure 9 — Safety symbol

As for all signs of interdiction, the circle and diagonal.bar’shall be coloured red as defined in ISO 3864-1.

6.3. Marking of slewing centre

The longitudinal position of the slewing centte shall be clearly marked on both sides of the base.
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Annex A
(informative)

List of significant hazards

Table A.1 shows a list of significant hazardous situations and hazardous events that could result in risks
to persons during use. It also contains corresponding cross-references to the relevant clauses in this

Internationgl Standard that are necessary to reduce or eliminate the risks associated with those hazpards.
Table A.1 — List of significant hazards and associated requirements
No. Hazard Relevant subclause(s) in.'this Interna-
tional Standard
1 Mechanical hazards due to 4.1,4.2,4.3,4.5.1,4.5.4,4.5.5,4.5.8,4.5.9,

— inadequacy of mechanical strength of the crane 482.1,482.2, 4102.1,410.2.2,6.2.3
and its parts

1.1 Crushing hazard 4.8.1,4.82:2,4.8.2.3,4.10.2.3

1.2 Shearing hazard

1.3 Cptting or severing hazard

1.4 Ehtanglement hazard

1.5 Dirawing-in or trapping hazard

1.6 Irllpact hazard

1.7 Stabbing or puncture hazard

1.8 Friction or abrasion hazard

1.9 Hligh pressure fluid injection or ejectioh hazard 4.5.1,4.5.5,4.10.7,6.2.3,6.2.4

1.10 Ejection of parts 441.1,4.4.1.2,4.4.2,4.4.3

1.11  |Lpss of stability 4.6.1,4.6.2,4.6.3,4.6.5,4.6.6.2,4.10.3

1.12  |Slip, trip, fall 4.8.2.2,48.2.3,4.8.2.4,4.10.8

2 Electrical hazards-due’to 49, 4.10.6,6.2.3

2.1 cpntact of persorts with live parts (direct contact)

2.2 contact of pefisens with parts which have become live
upder faulty conditions (indirect contact)

2.3 approath-to live parts under high voltage

2.4 electyostatic phenomena

2.5 thermal radiation or other phenomena such as the

projection of molten particles and chemical effects
from short circuits, overloads, etc.

3 Thermal hazards, resulting in 4.5.5,4.10.2.3,6.2.4

3.1 burns, scalds and other injuries by a possible contact
of persons with objects or materials with an extreme
high or low temperature, by flames or explosions and
also by the radiation of heat sources.

3.2 damage to health by hot or cold working environment

Hazards generated by noise 4.10.4,6.2.39

5 Hazards generated by vibration 4.10.5
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Table A.1 (continued)

No. Hazard Relevant subclause(s) in this Interna-
tional Standard
6 Hazards generated by materials and substances 4.10.2.3,6.2.4
(and their constituent elements) processed or
used by the machinery
6.1 Hazards from contact with or inhalation of harmful
fluids, gases, mists, fumes and dusts
7 Hazards generated by neglecting ergonomic prin-
riplnc in mnrhinnry rlncign' ase.g hazards from
unhealthy postures or excessive effort 441.2,44.2,44.3,4.7,4.8,4108
712 inadequate consideration of hand-arm or foot-leg 4.7,4.8
anatomy
713 neglected use of personal protection equipment 6.2.4
N4 inadequate local lighting 4.8.1,6.2.4,6.2.3
715 human error, human behaviour 4.6,4.7.1,4.7.2,6.2.3,6.2.4
716 inadequate design, location or identification of manual|4.4.1.2,4.4.3, 4.7, 4.8
controls
7 inadequate design or location of visual display units  }4.6.2
B Combination of hazards 4.2
D Unexpected start-up, unexpected overrun/over-
speed (or any similar malfunction) from
91 failure/disorder of the control system 4.5.6.1,4.5.6.2,4.5.7,4.6.6, 4.6.8} 4.6.9,
4.6.10,4.7.1
10 Hazards caused by missing and/orincorrectly
positioned safety related measures/means
10.1 Guards 4.5.5,4.71,4.8.2.2,4.8.2.3,4.10.2.3
10.2 Safety-related (protection) devices 44.1,4.4.3,4.6.3,4.6.6,4.6.7,4.4.9,
4.6.10
10. Safety signs, signals, symbols 4.4.1.2,4.6.7,4.7.2,6.2.3,6.3.4,6.3.5
10.4 Information erwarning devices 4.6.1,4.6.2,4.6.3,4.6.7,6.1,6.2, 6.3
10. Visibility 4.4.3,4.8.1,6.3.4.1
10.6 Emergency devices 4.6.3,4.6.8
11 Assembly errors 6.2.2,6.2.4
12 Loss of stability/overturning of machine 4.4.1,4.6.1,4.6.2,4.6.3,4.6.5, 4.4.6,
4.6.9,4.6.10,4.10.3
Additional hazards, hazardous situations and hazardous events due to lifting

13 Mechanical hazards and hazardous events
13.1 |from load falls, collisions, machine tipping caused by:
13.1.1 |lack of stability 4.10.3,5.2.5
13.1.2 |uncontrolled loading - overloading - overturning 454, 4.6.1,4.6.2,4.6.3,4.6.4,4.6.5
moments exceeded
13.1.3 |uncontrolled amplitude of movements 4.6.6,4.6.9,4.6.10
13.1.4 |unexpected/unintended movement of loads 4,5.6,4.5.7,4.5.8
13.1.5 |inadequate holding devices/accessories 44.2,6.2.3
13.1.6 |from access of persons to load support 6.2.3
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Table A.1 (continued)
No. Hazard Relevant subclause(s) in this Interna-
tional Standard
13.1.7 |from insufficient mechanical strength of parts 4.1,4.2,4.3,4.5.8,4.5.9,4.10.2
13.1.8 |from abnormal conditions of assembly/testing/use/ |4.10, 6.1, 6.2. 6.3
maintenance
29 Hazards generated by neglecting ergonomic prin-
ciples
29.1 insufficient visibility from the operating position 4.8.1
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Annex B
(informative)

Examples of configurations and mountings

B.1 Boom systems

B.1.1 Loader cranes with straight boom systems

Figures B.1 and B.2 show loader cranes with telescopic boom and fixed, straight boom systems.

(" £~ A

S

Figure B.1 — Telescopic boom system

> 7]

‘1 H
Figure B.2 — Fixed, straight boom system

B.1.2 Loader cranes with articulated boom systems

Figures B.3 and B.4 show loader cranes with articulated boom systems.
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Figure B.3 — Articulated boom system, foldable across the chassis

Al K C"ﬁ(
979

Figure|B.4 — Articulated boom-S§ystem with boom extension, foldable along the chassis

B.2 Mountings
Figures B.5 o B.11 showexamples of loader crane mountings.

NOTE Laader craries ‘are usually mounted fixed to the chassis, but can be mounted on a detachable brjcket.
Cranes can also be mounted moveable on rails attached to the chassis.

©

Figure B.5 — Loader crane mounted behind cab
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Figure B.6 — Rear-mounted loader crane

(©C)]

Figure B.7 — Middle-mounted loader crane

—
—
—
—

EF% =

DI IV

Figure B.8 — Rear-mounted timber crane with cabin
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Figure B.9 — Tractor-mounted loader crane

Sy A ——
@& Xor o

FigureB:10 — Static-mounted loader crane
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Figure B.11 — Pick-up mountéd loader crane
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Annex C
(informative)

Explanatory notes

C.1 Rated capacity limiters (see 4.6)

Aloader cra
capacity is fi

The rated c
cylinderlim
on crane ge
cylinder is 1
into account

The rated c3
a) prevent
b) prevent
c) prevent

For all loads
timber cran

The reason
or recycling
sudden stop
recycling cr

C.2 Timk

Automatic s
speeds, can

C.3 Cont

he is designed and manufactured for a specific force in all load-carrying cylinders. TheA
br all crane positions calculated according to the specific forces.

hpacity limiter for a loader crane therefore should measure the force in thedoad-cari
iting the rated capacity, rather than measure the load itself. It should be noted'that deper]
bmetry and actual position of the boom system the pressure in the limiting load-cari
ot always the same. For this reason the rated capacity limiter should be designed to
all load-carrying cylinders which can limit the rated capacity.

pacity limiter for a loader crane generally has three different.tasks to fulfil:
the structure from being overloaded;

the risk of overturning of the chassis;

dangerous movements of the load.

r cranes except timber and recycling cranes4ll three tasks should be fulfilled, wheres
bs/recycling cranes the prevention of overload and instability alone is considered accept

that dangerous movements due to ppening of a port relief valve are accepted for a ti
crane is that there should not be any people within the working area of the machine|
induced by a rated capacity limiter combined with the high operating speed of a timb
hne cause risks in excess ofthe uncontrolled movement due to the relief valve opening

Jer and recycling cranes — Line rupture (see 4.5.6.2)

fopping of boom‘movement due to a hose failure, for a timber or recycling crane, due to
cause higheryisks than a controlled lowering of the load.

rol stations (see 4.8)

In order to {

rated

ying
1ding
ying
take

s for
able.

mber
The
er or

high

risure a good view of the load in all positions within the slewing range, loader crane

b can

normally b

11 h Il 1 1 1 £1 1 .
COIILIOIIed ITOIIT DOLUT SIACS OI UIC CITdSSIS.

As the operator will have a good view of the controls on the other side of the crane, and as the controls
are mechanically linked together it is not necessary to prevent the use of the levers on the opposite side
by additional means.

It shall, however, be possible to actuate the stopping device (see 4.6.8) from both sides of the crane.
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Annex D
(informative)

Examples of movements to be prevented in event of overload

Rated capacity limiters and indicators are required (see 4.6.2 and 4.6.3) on cranes having a rated
capacity of 1 000 kg or more or a net load moment of 40 kN or more. The purpose of these devices is

tow
Figu
even

hirn the crane driver and prevent dangerous load movements in the event of excess raf
‘e D.1 shows examples of the dangerous movements (indicated by arrows) to be prev|
L of overload.

ed capacity.
ented in the
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w ‘\

Key
Y load, % 3 third boom
1 firstboom 4 winch

2 second boom

Figure D.1 — Examples of movements (arrow-indicated) to be prevented in event of overload
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Annex E
(normative)

Additional requirements for cableless controls and control systems

E.1 General

The fransmitter shall not transmit while the means to prevent unauthorized use is activatgd.

Cablgless controls shall be designed in accordance with IEC 60204-32:2008, 9.2,7; with the following
additions/modifications.

E.2 | Control limitation

E.2.1 Activation of the transmitter shall be indicated on the transmitter and shall not|initiate any
cran¢ movement.

E.2.2 The receiver shall provide output operating commands to the control system only when it is
receiving frames containing the right address and correct’céommand.

E.2.3 The crane switch shall only be energized (i.e\controlled to the “on” state) by at least qne correctly
received frame, without any operating commandsadbut containing a start command.

E.2.4 To avoid inadvertent movements after any situation having caused the crane to stop (e.g. power
supply fault, battery replacementorlostsignal condition), the system shall only output operating commands
resulting in any crane movement after(the crane operator has returned the controls to the “off| position for
a suifable period of time, i.e. it hasgeceived at least one frame without any operating commarnds.

E.2.§ Whenever the crane §witch is de-energized, all operating command outputs for crang movements
from|the receiver shall cedse.

E.3 | Stop

E.3.1 The part of the cableless control system used to perform the stop function is a safetytrelated part
of a dontralsystem, as defined in ISO 13849-1, of the crane. This part of the cableless control system shall
be d¢signed to category 3 or higher for safety performance in accordance with [SO 13849-1.

E.3.2 The control system shall initiate a stop of all crane movements when no valid frame has been
correctly received within 0,5 s. For those applications where 0,5 s is too short, this value may be extended
up to a maximum of 2 s. The foreseen usage of the crane shall be tested to ensure that additional hazards
do not result from this extension of the time value.

E.3.3 Unless the receiver monitors that the state of the control system corresponds with the state of the
receiver outputs, the stop described in E.3.2 shall also de-energize the crane switch.

If the receiver monitors that the state of the control system corresponds to the state of the receiver
outputs, the de-energizing of the crane switch may be delayed up to a maximum of 5 min.

E.3.4 If emergency stop functions of category 0 (IEC 60204-32:2008, 9.2.5.4.2) creates any additional
risk, the stop function may be of stop category 1.

© IS0 2012 - All rights reserved 49


https://standardsiso.com/api/?name=fa0c7b2ed25c2e0e7708d5c55458cc32

ISO 15442

:2012(E)

E.4 Serial data communication

E.4.1 The

frame shall be sent repeatedly during operation.

E.4.2 The system shall provide a transmission reliability to a hamming distance of the total number of
bits in a frame divided by 20 and at least 4, or other means which ensure an equal level of reliability such
that the probability of an erroneous frame getting through is less than 10-8.

E.5 Use of more than one operator control station

E.5.1 Transferral of control from one transmitter to another shall not be possible until ithe| first

transmitter has been de-activated by a deliberate action, specifically designed for this purpose:

E.5.2 Meapsshallbe provided to enable several transmitter/receiver pairs to operate in'the transmigsion

range without unwanted interference with each other.

E.5.3 TheJmeans provided in E.5.2 shall be protected from accidental or unintentional change.

E.6 Battery-powered operator control stations

After the warning and the period required in IEC 60204-32:2008, 9.2.7.6 (when the transmitter baftery

voltage becpmes so low that reliable transmission cannot be guaranteed), the transmitter shdll go

automatically to the locked-off condition (i.e. the receiver stops’all crane motions and de-energizes the

crane switch).

E.7 Recejver

The receiver shall withstand the broad-band raridom vibration test, test Fh, specified by IEC 60068-R-64.

E.8 Warnings

Where pers¢ns can be expected to.be-in the vicinity of the crane or a part of that crane and the risk gxists

of persons bHeing trapped, run over‘etc., then warnings in addition to those in 5.6.7 shall be providgd.

The crane shall be providedwith

a) a marking on thetacecess to the crane which states that the crane is provided with a cableless
control [system;and

b) either

= : 1 : 11 111 1 - . h]
1) a COItIImuous visudl wdl HIITg WIHIC d CAUITICSS COIILTUL S YySLCIIT IS ClIgdgcU, Ul

2) anautomatic acoustic and/or visual warning prior to movements of the crane.

E.9 Information for use

E.9.1 Theinstructions for the installer shall include information to ensure that when a cableless control
system is in use, it shall not interfere with, or be interfered with, other systems in use at that location.

E.9.2 The

50

actual delay for the stop function in E.3.2 shall be stated in the operator’s manual.
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Symbols for working and setting-up functions

The parts of the loader crane which move when carrying out a working function shall be indicated by
blank circles, thick lines and/or an arrow, in the symbols given in Table F.1.

Table F.1 — Symbols to be used

2nd Boom — Raise

Stabilizer leg — Vert
ing

Symbol Explanation Symbol Explanatign
1 _ . o
Zi: Column — Slew clockwise @ ([:‘lza::(li(v}\l;ilsldhng devicg — Slew
1 _ . . h o
O‘ Column — Slew anticlockwise T ;g;(ci:lgil?\(/jvlilsneg device — Slew
i i; 1st Boom — Raise Grab — Close
NY
i ; 1st Boom — Lower w Grab — Open
~ 77
4 1]
1'71 1st Boom — Extend /1\| Hoist — Lift
"_l/ 1| _
I 1st Boem — Retract \1/ Hoist — Lower
{ ;‘ cal extend-
L

0

rz

Extension — Retract

Ft

tal retracting

2nd Boom — Lower | A iS:iblllZGI‘ leg — Vertjcal retract-
= 1=}
== > s S N
- Extension — Extend L__ Stabilizer extension — Horizon
tal extending
< Stabilizer extension — Horizon-
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Annex G
(informative)

Control system — Preferred vertical layout for controls operated
from the ground

Table G 1 Sh quzctha divaction of conteal onaratione and corracnanding mauamantc
. Y5t e €6 er-opetatehnsat 5

e TIoTTOT TIeT

Figure G.1 shows an example of a vertical layout.

Table G.1 — Direction of control operation and corresponding crane movement

TO-COoTT POt ov e

TITCTTICoT

Contrjol unit To LEFT

Crane movement

To RIGHT

Opening

Grab

Closing

Slewing clockwise

Load:handling device

Slewing anticlockwjse

Extending

Boom extension

Retracting

Lowering

2nd boom

Raising

If one or mor¢ finctions are not provided, the existing controls are moved down accordingly.

The layout applies to both sides of the crane.

placed above the levers as shown in Annex H, Figure H.3.

The figures in column 1 show symbols affixed to control lever knobs. The arrow symbols may also be used on a separate sign

52
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Table G.1 (continued)
Control unit To LEFT Crane movement To RIGHT
Lowering 1st boom Raising

Slewing clockwise

(slewing right) Column

Slewing antiflockwise

(slewing left)

If ong or more functions are not provided, the existing controls are moved down accordingly.

The layout applies to both sides of the crane.

The fligures in column 1 show symbols affixed to control lever knobs. The arrow symbels may also be used on 4 separate sign

placeld above the levers as shown in Annex H, Figure H.3.

Figure G.1 — Example of vertical layout
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Annex H
(informative)

Control systems — Horizontal layout order

This annex gives two alternatives for controls operated from the ground. Either layout A should be used
for both sides of the crane and for remote control or layout A should be used for one side and layout B

for the other.

The upward
on the shap
the neutral ]

Figure H.1 §
separate sig]

-pointing arrows in Figure H.1 can also mean forward, as clarified by Figure H.2-Deper
e of the control lever, knob movement can deviate from vertical (both levers-dar€ shoy
bosition).

hows symbols affixed to control lever knobs. The arrow symbols may-also be used
n placed above the levers, as shown in Figure H.3.

Layout A

1ding
vn in

on a

OO0

LayoutB

OO006

)

TS O

Figure H.1 — Control system with horizontal layout symbols affixed to control lever knobs
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[

- e

|

Figure H.2 — Examples of horizontal layout (in theupper drawing, knob movement deviates
from vertieal)
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Layout A

|
A
4

O |y 5
O 73 |
O =1 |

Layout B

e

s
e

O sz O |o

(0
/

N

CO [ |
Oy |7

Key
1 sign
2 control lever knob

Figure H.3 — Controlsystem with horizontal layout — Symbols on separate sign placed ab

jove
levers
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Control levers for high seats and remote controls

I.1 High-seat controls

I.1.1 Multidirectional (joy-stick) controls
Figure 1.1 shows the arrangement of a two-lever control system.

Figufe 1.2 shows the arrangement of a control system consisting of two leversand two pedals.

I.1.2 Bi-directional controls

Bi-directional control levers should be arranged according to Figure Hy1 Layout A or Figure H.3 Layout A.

1.2 | Remote controls

Multjdirectional control levers should be arranged according to Figure 1.1. Bi-directional cgntrol levers

should follow Figure H.1 Layout A .

Figure 1.1 — Multidirectional controls — Arrangement of two-lever control system
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Figure 1.2l — Multidirectional controls — Arrangement of control system consisting of twg
levers and two pedals
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Annex |
(normative)

Cabins fitted on chassis-mounted loader cranes up to load moment

J.1
The

of 250 kN m

Min. dimensions

moment of 250 kN - m.

NOTH For cabins on cranes above 250 kN-m, or on static mounted cranes, see ISO.8566-2.

a)

b)

Key
1

The minimum internal dimensions for cabins with a seat shall be
1) height measured vertically from the seat index point (SIP) (see Figure ].1), 1 000 m

2) width measured horizontally through the seat index p6int, 700 mm, and

The minimum dimensions for effective door apertutes for use in an upright posture sh
1) width, 600 mm, and
2) height, 1 500 mm.

The minimum dimensions for emergency exit effective apertures shall be 0,55 m
,5m x 0,6 mor 0,6 m diameter.

1000

following minimum dimensions apply to cabins fitted on chassis-mounted loader ¢raneg up to a load

Im;

3) length measured horizontally forward from the seatiindex point (see Figure J.1), 700 mm.

hll be

x 0,55 m or

Dimensions jn millimetres

seat index point (SIP) (see ISO 5353)

Figure J.1 — Minimum internal dimensions
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The cabin f

ront window shall

a) be able to withstand without failure the application of 1,25 kN applied at 90° to any 500 mm? area
of the window and its mounting, or

b) be provided with protection up to a minimum height of 1 m from the cabin floor level:

1) where the protection is by means of horizontal bars, these bars shall have spaces between them
not exceeding 0,4 m, and the height between the cabin and the lowest bar shall not exceed 0,25 m;

2) where the protection is by means of vertical bars, these bars shall have spaces between them
not exceeding 0,3 m;

3) wh

the(plate thickness shall be at least 6 mm.

Other cabin[windows shall be shatter proof.

NOTE \'

Means shal

bre the protection is by means of a shock-resistant polycarbonate material of the wirjdow,

rtical positioning of protective bars is known to cause less obstruction to the vision of crane drjvers.

I be provided to keep the air temperature inside the closed cabif-at' 18 °C minimuni at a

reference ofitside temperature of —10 °C. The cabin shall be such as to prdtect against draughts| The

cabin shall

be provided with adjustable ventilating equipment. The equipment shall be capalle of

supplying air from the outside. The fresh air valve shall be adjustable. HEating means which are powered

by gas, petr
to ensure c(

wind direct]on and speed.

60

pl, diesel or burning oil shall be installed such that theréds'an adequate supply of fregh air
mplete combustion and that the exhaust gases cannotiingress into the cabin regardlgss of
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(informative)

Examples of raised control stations

Figures K.1 to K.3 show different examples of raised control stations.

Key
1  control platform
2 steps

Figure K.1 — Control platform with access steps
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