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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 com

mittees. 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.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tas

k of technical committees is to prepare International Standards. Draft International Standards

adopted by the technical committees are circulated to the member bodies for votingxPublication gs an

International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is d
rights. ISO sh|

ISO 4310 was

This second ¢

awn to the possibility that some of the elements of this document may be the subject of patent
all not be held responsible for identifying any or all such patent rights.

prepared by Technical Committee ISO/TC 96, Cranes, Subeommittee SC 4, Test method

O

dition cancels and replaces the first edition (ISO 4310:1981), which has been technically r¢vised.
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INTERNATIONAL STANDARD ISO 4

310:2009(E)

Cranes — Test code and procedures

1

This International Standard specifies tests, inspections and procedures for verifying the conf
crane|with its operational specifications and its capability to lift rated loads (see ISO 7363).

This Ipternational Standard is applicable to the types of cranes designated in 1SO 4306-1, pri
follow|ng manufacture or after modification or repair of the load-bearing structure or a com
indiviqual crane.

Wherg¢ rated loads are governed by stability, a test procedure and test load\are specified that ¢
margins to be easily verified.

2

The fpllowing referenced documents are indispensable~for the application of this docume
references, only the edition cited applies. For undated" references, the latest edition of th
docunpent (including any amendments) applies.

ISO 4B06-1, Cranes — Vocabulary — Part 1: General
ISO 7B63, Cranes and lifting appliances —-Jechnical characteristics and acceptance documents
ISO 1{1629, Cranes — Measurement.of the mass of a crane and its components

ISO 1B202, Cranes — Measurement of velocity and time parameters

ISO 14518, Cranes — Requirements for test loads

3

3.1
Interngtional Standard:

a)
b)

c)

Scope

Normative references

Tlypes of testing and inspection procedures

Three_‘types of test and inspection procedures are to be used to accomplish the

brmance of a

br to first use
ponent of an

ermit stability

ht. For dated
e referenced

aims of this

testing and inspection of cranes for conformity to specifications, as required in 4.1;
visual inspection, as required in 4.2;

testing of cranes for lifting loads, as required in 4.3.

© 1SO 2009 — All rights reserved
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3.2 Manufactured cranes ready for service shall be tested and inspected by the manufacturer prior to
delivery. Cranes mounted or finally assembled at their places of use shall be tested and inspected prior to
being put into service. Any agreements between the manufacturer/vendor and the purchaser?) shall include
test and inspection.

In the case of serially manufactured cranes, the sample number of cranes to be tested and inspected should
be established by mutual agreement between the manufacturer/vendor and the purchaser.

4 Test and inspection procedures

4.1 Confofmity tests and inspections

When craneq| are tested and inspected for conformity to specifications, the tests and inspections shall be
performed acgording to the crane load characteristics as defined in ISO 7363.

The following|parameters shall be verified:
— mass of the crane;

— distance from axis of rotation to the tilt axis;
— load lifting height;

— hook approaches;

— load lifting/lowering speed;

— precision|load lowering speed;

— crane trapelling speed;

— crab traversing speed;

— slewing gpeed,;

— derricking/luffing time;

— telescopiphg time;

— cycle time (where necessary);

— functioning of limiting, indicating and safety devices;

— performanceof driving mediunT, forexampte; motor currents under test toadconditions:
Verify the above parameters wherever practical.
Measure the mass of the crane and its components in accordance with ISO 11629.

Measure the velocities and time parameters in accordance with ISO 13202.

1) Inlegal terms, the manufacturer/vendor and the purchaser are understood to be the parties who signed the contract.
The manufacturer/vendor is the party supplying the crane. The purchaser is the party who receives the crane according to
the contract.

2 © 1SO 2009 - All rights reserved
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4.2 Visual inspections

A visual inspection shall be carried out, which should include checking for compliance with specifications
and/or condition of all vital components, including the following:

— mechanisms, electrical and hydraulic equipment, safety devices, brakes, controls, lighting and signalling
systems;

— crane steel structures and their connections, ladders, means of access, cabins, platforms;

— all guarding;

— hpok or other load-handling attachments and their connections;

— rgpes and their fastenings;

|
n

neave blocks, their pivots and fastening details, and jib linkage elements.
It shall not be inferred that the dismantling of any parts is necessary during this inspection. Nevertheless, the
opening of covers (e.g. limit switch covers), as required for normal service and inspection purppses, shall be
included.

This inspection procedure shall also include verification that acceptahce documents have been submitted in
compljance with ISO 7363, and that they have been checked.

4.3 |Load lifting tests

4.3.1 | General

Load lifting tests shall include the following:

|
(2]

atic tests;

— dynamic tests;

|
(2]

ability tests (where applicable).

Test Ipads shall be composed, measured and applied during testing in accordance with ISO 145{8.

4.3.2 | Static tests

4.3.2.1 Static tests are conducted for demonstrating the ability of the crane to lift rated loads and the
competence/of some structural components. Such tests shall be considered to be successfyl if no crack,
permgnént'deformation, paint flaking or damage that affects the function and safety of the crane|is visible and

' H lo Jo ] <l <l <l
no commectonasoeenrooseneaoraamagea:

4.3.2.2 Perform separate static tests for each hoisting mechanism and its concurrent operation, if
permitted by the crane specifications, in such positions and configurations as will impose maximum rope loads,
maximum bending moments and/or maximum axial forces, as applicable, on the major crane components.
The test load, built up progressively, shall be lifted 100 mm to 200 mm from the ground and suspended for a
period necessary for the test, but not less than 10 min, unless a higher value is required by national
regulations or is specified in the purchase contract.

Where it is impossible to impose in one static test the maximum bending moments and/or axial forces in any

major component of the crane, carry out an additional static test or tests that create the required forces in
those components.

© 1SO 2009 — All rights reserved 3
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43.2.3

regulations or is specified in the purchase contract, where P is:

The test load shall be 1,25 P for all cranes, unless a higher value is required by national

a) for mobile cranes, the rated capacity (the mass of the load on the hoisting mechanism, including payload
and the mass of the hook assembly and of the rigging attachments);

b) for other crane types, the maximum capacity as specified by the manufacturer.

4.3.3 Dynamic tests

4.3.31

P N 1
MU UrdnCo.

Dynamic tests are conducted primarily for the purpose of verifying the functioning of crane

mechanisms

4.3.3.2 A
mechanism, U

Perform dyndg
specifications|

erform a loading test on all the motions of the crane, with the exception of the”h
sing a load of 1,25 P at reduced speeds, as specified by the crane manufacturer,

mic testing using a load of 1,1 P separately for each crane motion or, if\stated in the
for concurrent crane motions, in such positions and configurations as-will impose ma

loading on th

mechanism(s). Testing shall include repeated starting and stopping fer-each motion throu

the range of {he motion, and shall also include a mid-air start with the test load suspended. No uncon
movement shpll occur with the test load under these conditions.

4.3.3.3
been found t
mechanism o

4.3.3.4 O

instructions s
and speeds t(

4.3.4 Stabil

4.3.41 Tl
The test shall

4.34.2 d

he dynamic test shall be considered as being successful 4f)the components concerned
perform their functions, if visual inspection subsequent.io the test reveals no damage
- structural components, and if no connection has been loosened or damaged.

uring performance of the dynamic test, the crane shall be controlled according f
pbecified in the operator's manual, and care shaltibe taken to limit accelerations, deceler
those appropriate to normal crane operation;

jty tests

he purpose of the stability test is to check the crane’s ability to withstand overturning mor
be considered successful if the crane remains stable when the crane's hook is statically lo

arry out the tests in those-pesitions or configurations within the specified working area for

stability is at

minimum. If differentleads are specified for different positions or working areas, perform

to check the dtability for a selection.of'those conditions.

4343

he test load, built“up progressively, shall be lifted 100 mm to 200 mm from the groun

suspended fgr a period nécessary for the test, but not less than 5 min, unless a higher value is requi
national regulptions or spg&cified in the purchase contract.

4344

he test-load shall be 1,25 P for all cranes excepting mobile cranes, unless a higher vg

required by natiohal regulations or specified in the purchase contract, where P is as specified |

manufacturer!

bisting

crane
imum
ghout
trolled

have
to the

o the
ations

nents.
hded.

which
a test

d and
ed by

lue is
y the

4345

For mobile cranes, perform stability tests in accordance with Annex A.
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5 Test conditions

5.1 For testing purposes, the crane shall be fitted with working equipment suitable for operation in
accordance with specifications.

5.2 Cranes travelling on rail tracks shall be tested on rails manufactured and laid in conformity with the
crane specifications.

5.3 Cranes other than those travelling on rail tracks shall be set up as specified by national regulations or in
the purchase contract.

ued as requiring that the crane be orientated so as to receive the most unfavourablel ef
unles$ otherwise specified in the purchase contract.

6 Tlest report
On completion of the tests specified in 3.1, a report shall be prepared listing.the Conclusions and|results.

The tgst report shall identify the crane tested, and give the date and location of the tests and the name of the
test sppervisor. It shall give specific information as to the loads, positions, configurations, prpcedures and
findings in each case.

For cranes that are subject to visual inspection only, an abbréviated form of report may be used. The identity
of the|crane, date and location of inspection, name of inspector and the findings for each item inspected shall
be induded.

© 1SO 2009 — All rights reserved 5
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A.1 Stabili

Annex A
(normative)

Stability test and test conditions for mobile cranes

ty test

A1.1 Test load

Stability test |
a) on outrig
1,25
b) on wheel
1,33
c) on crawle
1,33

d) on crawle

1,5 K

where
P isth
mas
F;, is Fy

jibo

pads shall be determined according to the following:
jers/crawlers:

P+0,1F,

5 (tyres), stationary:

P+0,1F,

rs/wheels (tyres) with permissible travel speed up to 0,4'm/s:
P+ 0,1F;

rs/wheels (tyres) with permissible travel speed over 0,4 m/s:

+0,1F;

b rated capacity — the mass)of the load on the hoisting mechanism, including the paylog
5 of the hook assembly and’rigging attachments;

or F, — either thesmass of the jib, m, or the mass of the fly jib, m;, reduced to the head
fly jib.

If m is very high, or ifthe fly jib is designed for relatively light loads (i.e. the stability test loads exce

strength of the fly jib)~the stability test shall not be performed with the test load. The stability of the fobile
crane shall ingtead be verified by calculation, as follows:

d and

of the

ed the

F. =

_Rc‘mJ+ij‘+rc)

1

where

R+r

m, is the mass of the jib;

is the mass of the fly jib;

R is the radius of the jib;

r is the radius of the fly jib;
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7,

For cr.

For cr

=

if

The m
and m
check

Figurg

A.1.2

The ¢
100
not an
side 0

C

C

anes equipped with jib only:

is the radius of the centre of gravity of the jib;

is the radius of the centre of gravity of the fly jib.

ISO 4310:2009(E)

the load is lifted on the jib head:
r=0
hd

R.-my +mj(R+rC)
R

Fy=

the load is lifted on the fly-jib head:

RC-mJ+mJ-(R+rC)
=

R+r

Stability test criteria

anes equipped with both jib and fly jib:

A.1 shows the side elevation of a typical crane and the parameters for calculating stability

anufacturer shall provide the values:of F; and F, in the crane documentation for minimum|, intermediate
aximum lengths. If cranes are to dperate in different positions or work areas, tests shall be| carried out to
the stability for a selection of those conditions.

rane shall be-considered to be stable if the test load specified in A.1.1 can be held by the crane at
m to 200 mm<above the ground for at least 5 min. The lifting of outriggers or their other movements is

indicatianyof lack of stability. Lifting of the supporting mass of the outrigger beams, on|the unloaded
f the crane, is usually necessary to obtain a balance point.
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~<
F
’y
m iy
X
N3 _
r =)
Key
R jibradius
r  fly-jib radius
L jib length @
[ fly-jib length
R, jib centre-df-gravity radius
re fly-jib centre-of-gravity radius
X, Y jib centre-{-gravity coordinates

of gra\lify coordinates

x,y fly-jib cent
See definitions given in A.1.1.

@ For telescopic jibs, L will correspond to the jib length under consideration.

Figure A.1 — Parameters for calculating mobile crane stability
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