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INTERNATIONAL STANDARD

1ISO 8431 : 1988 (E)

Shipbuilding — Fixed jib cranes — Ship-mounted type

for general cargo handling

1 Scope and field of application

This Interrfational Standard specifies the requirements for per-
manently hounted fixed single jib cranes powered by electric or
hydraulic $ystems, or reciprocating internal combustion (RIC)
engines.

Jib craneq are capable of hoisting, lowering, level luffing or
slewing deneral cargo. All functions may be performed
separately|or simultaneously, as agreed between the manufac-
turer and purchaser.

This Interrjational Standard does not include magnet and grab-
bing types, nor requirements for multicrane operation, nor
details fof the type of permanent mounting, e.g. on a
strengthened deck, or pedestal or rotating pedestal; nor are
requiremefts for multicrane, twin jib crane, telescopic and/ot
articulated jib crane or offshore operation included.

2 Refdrences

IS0 2374,|Lifting appliances — Range of maximum capacities
for basic models.

ISO 2408, Steel wire rope for. general purposes —
Characterstics.

ISO 3828, Shipbuilding and_marine structures — Deck
machinery — Vocabulary:

ISO 4301-/|, Cranes-<and lifting appliances — Classification —
Part 1 : General,

ISO 43061, .Lifting appliances — Vocabulary — Part 1:
General.

1SO 7824, Shipbuilding and marine,structutes — Lubrication
nipples — Cone and flat types.

ISO 7825, Shipbuilding ~\'Deck machipery — General
requirements.

ISO 8686-1, Cranes and'lifting appliances —| Design principles
for loads and load combinations — Part 1 : [General.V

IEC Publication 92, Electrical installations in|ships.

IEC Publication 529, Classification of degrees of protection pro-
vided by enclosures.
3 Definitions

For the purposes of this International Standard, the definitions
given in ISO 3828 and ISO 4306-1 apply, yith the following
additions.

3.1 luffing: Angular motion of the jib ip a vertical plane.
(Definition repeated from 1SO 4306-1.)

3.2 nominal size: Figure corresponding tp the safe working
load (SWL) which a jib crane is rated to IiIL at the maximum
operating radius at the hook, expressed in tpnnes.

NOTE — It is common for this type of crane to haye a constant SWL at
all operating radii.

3.3 nominal hoisting speed: Average speed at which the
safe working load (SWL) can be lifted using the hoist winch

ISO 4308-1, Cranes and lifting appliances — Selection of wire
ropes — Part 1. General.

ISO 4310, Cranes — Test code and procedures.

ISO 7363, Cranes and lifting appliances — Technical
characteristics and acceptance documents.

ISO 7752-1, Lifting appliances — Controls — Layout and
characteristics — Part 1 : General principles.

1) At present at the stage of draft.

]
UTiTy "

3.4 nominal luffing time: Time taken to raise the jib with
the safe working load (SWL) from the maximum operating
radius to the minimum operating radius, by the use of the luff-
ing device only.

3.5 nominal slewing speed: Speed which the jib crane can
maintain when the jib with the safe working load (SWL) is
revolved at maximum operating radius, under adverse con-
ditions of 5° heel and 2° trim acting simultaneously.
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4 Design and construction

Cranes shall meet the general requirements for deck equipment
in 1SO 7825, and the specific requirements given in 4.1 to 4.8.
For crane classification and utilization classes, see 1SO 4301-1;
for the selection of the wire ropes (4.3), and for further
requirements, see I1SO 4308-1.1)

NOTE — Attention is drawn to the requirements of administrations and
relevant Classification Societies.

4.3 Design ropes

Wire rope shall be suitable for the diameters of the sheaves and
drums, and shall comply with galvanized steel wire rope in
accordance with 1SO 24082) or with an equivalent national
standard, and have a minimum breaking load not less than the
maximum tension in the rope multiplied by a factor obtained
from table 1.

Table 1 — Safety factor of ropes*

4.1 General

4.1.1 For the design of structural parts of the jib crane, see
ISO 8686-1. Maring applications are under consideration.

4.1.2 The crane |shall be designed to work safely and effi-
ciently at all angleg of heel of the ship up to 5° and at all angles
of trim up to 2° o¢curring simultaneously.

If greater angles df heel and trim are required, these shall be
notified to the mgnufacturer by the purchaser at the time of
enquiry.

4.1.3 The manuffcturer shall indicate the limiting conditions

Safe workln? load (SWL) Safety fdctar

SWL < 10 5

10 < SWL < 160 -—————m———
(8,86 SWL) + 1(910

SWL > 160 3

*  Proper allowance should be made for friction in the reevjng system,
particularly for lower values of thesafety factor.

4.4 Brake system design

4.41 Automatic braking systems shall be provided for all
motions:(The automatic braking systems shall function when

for operation of

he crane and shall ensure that adequate

guidance is providpd for stowage of the crane.

4.2 Design of

hoist and luffing mechanisms

4.2.1 The diameter of the drums used in these mechanisms
shall be not less than 18 times the diameter of the steel wire

rope, measured at
dard sizes of steel

4.2.2 The length
can be fully acco|
wound layers. The)
not less than three
of the hook or jib.

4.2.3 The flange

layer, when the m

the bottom of the groove, if any. For ‘stan-
wire rope, see ISO 2408.

of these drums shall be such that the rope
mmodated in not meré_than three evenly
arrangement shall.be"such that there will be
turns of the rope onthe drum at any position

height-shall be such that it will project not

less than 2,5 timeE the.rope diameter beyond the outermost

ximum working length of rope is fully and

the operating devices return to stop or the braking
and;also when there is no power supply available to

4.4.2 The braking systems shall be capable of
arresting and holding a load equivalent to at least 1,5
safe working load when braking from the maximd
system speed or 1,25 times for slewing gears at the
heel and trim specified in 4.1.2.

4.4.3 Means shall be provided for controlled lower
load and for over-riding the brakes in the event o
failure.

position,

the crane.

pffectively
times the
m design
angles of

Ing of the
a power

4.4.4 The braking systems shall not induce exceslive shock

loads, i.e. ""excessive’’ meaning likely to cause dam
crane structure, mechanism or ship’s supporting str

ge to the
icture.

linings of

4.45 Mechanical brakes shall be fitted with brake

evenly wound on the drum, except when fitted with a special

mechanical device
in this case a lowe

preventing the wire jumping over the flange;
r value is allowed.

4.2.4 Hoisting and luffing mechanisms shall be provided both
with a device to prevent slack rope developing and with a limit

stop or switch.

incombustibte ateriat, which shatrmotr be unduty at

heat and moisture.

4.5 Control

For other requirements not covered by the specific
subclauses or by ISO 7825, see ISO 7752-1.

1) For the purposes of this International Standard, the empirical factor X’ should be taken as 0,330.

ffected by

following

2) This requirement does not preclude the use of non-galvanized steel wire rope, by agreement between the shipowner and Classification Society.
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The primary controls of the jib crane shall be adjacent to each
other, but remote control may be provided in addition, when
specified by the purchaser. The controls for hoisting, lowering,
luffing and slewing shall permit variable operating speeds.

4.5.2 Power sources

1ISO 8431 : 1988 (E)

4.5.5 Gear ievers

Levers for gear change shall be positively locked in their respec-
tive positions; alternatively in the absence of an interlock a
notice shall be fitted stating ""Mechanical gears shall not be
changed under load”.

4.6 Level luffing

The design of jib and luffing gear shall ensure that the load
moves in aimost a horizontai direction.

Jib cranes| shall be designed for operation powered by either
electric, hydraulic or RIC engines.

4.5.3 Opprating devices

Aroa [y

4.5.3.1 When the crane is fitted with a cabin, as is usuai, the
direction gf motion of the gear for hoisting or luffing-in shall be
obtained y movement of a hand-lever from the central stop
position tpwards the operator. Movement away from the
operator shall result in lowering or luffing-out.

When thefe is no cabin, the requirements of the Classification
Societies ghall be fulfilled.

To slew the crane, movement of the operating device to the left
shall slew| the jib crane to the left, and movement of the
operating flevice to the right shall slew the jib crane right.

Levers having vertical movement shall cause the winch to lower
or luff-out|when the levers are depressed and to hoist or, luff-in
when the levers are raised.

4.5.3.2 Whatever the form of motive power, the operating
device shgll be arranged to return to the-braking position
automaticglly.

After a poyver failure or emergency 'stop, it shall be impossible
to restart the crane until all operating devices have been re-
turned to the stop or braking-positions.

NOTE — Attention is alsodrawn to the International Labour Organis-
ation (ILO) Code of Practice on Safety and Health in Shipbuilding and
Ship repairihg and the O Code of Practice on Safety and Health in
Dock Work|

As well as achieving practically horizantall movement of the
load, the jib shall remain stable when.at mifimum radius and
with the maximum SWL suspended at a red{iced radius due to
the hoisting cable(s) being inclined towards the crane at an

angle of 8° to the axis of the Crane.

NOTE — When in special-cases (e.g. cranes on riveer traffic ships, etc.)
there is no demand for level luffing arrangements, this should be
agreed between the manufacturer and purchaser

4.7 Limit switches

Limitswitches or similar devices shall protect|the jib crane from
over-travel in any mode of operation. If agfeed between the
purchaser and manufacturer, it shall also bg possible to reset
the limit switches to restrict the movenient gf the jib crane for
any temporary or permanent obstructions.

NOTE — A standard on limiting and indicating devjces is in preparation
by ISO/TC 96.

4.8 Construction

4.8.1 Access
Safe means of access and egress to the opgrator’s cabin and
control position shall be provided. Provision|shall be made for
the operator to escape in the case of emerggncy.

NOTE — Attention is drawn to the ILO Code of Practice on Safety and
Health in Dock Work.

4.8.2 Lubrication

Jib cranes shall be designed to ensure that |lubrication is effi-

4.5.3.3 All control devices shall be clearly and permanently
marked with their purpose and mode of operation.

454 Emergency stop

The jib crane shall be fitted with a quick-acting emergency stop
mechanism, which when actuated by the operator removes
motive power from the crane and applies the automatic control
brake system. The emergency stop mechanism shall be located
in a clearly marked and accessible position within easy reach of
the operator and protected against unintended use.

The emergency stop should not be of the automatically reset-
ting type.

cient during operation and when inclined at up to 5° heel and
2° trim.

Lubrication nipples shall meet the requirements of ISO 7824.

4.8.3 Electrical equipment
The requirements of IEC Publication 92 shall be met.

The enclosures of electrical equipment mounted on exposed
decks shall be watertight according to IEC Publication 529 with
a degree of protection not less than IP 56. The enclosures of
portable electrical equipment shall be weather-proof according
to IEC Publication 529 with a degree of protection not less than
IP 33.
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5 Performance

Performance of j

ib cranes shall be within the limits given in

table 2, the nominal sizes of which have been selected from
ISO 2374. The exact figures shall be agreed between the
manufacturer and purchaser.

6 Acceptance tests and rules concerning
tests at manufacturer’s works for acceptance
of jib crane by purchaser

6.2.2 No-load test (functional test)

The test shall be carried out at maximum speed on each motor,
through the full working range, for a total of 15 min duration in
each direction. When the motors are fitted with reduction gear,
each gear shall be tested for an additional 5 min at maximum
speed in each direction. During the test the following shall be
checked and recorded:

6.1 General

The tests shall n

works. Where th:f

at a place to
purchaser.

The results of th
requirements  of
manufacturer’s

IS0 7363. The te

e tests carried out in accordance with the
6.2 and 6.3 shall be stated in the
test certificate, prepared according to

purchaser’s repre|

5ts shall be carried out in the presence of the
entatives, and of the Classification Societies’

representative if mhecessary.

Other tests can
chaser; in this ca

agreed between the manufacturer and pur-
e reference shall be made to ISO 4310.

6.2 Type testing

6.2.1 General

One jib crane frg
tested in accorda

This test may be

m each batch of each nominal size shallbe
hce with 6.2.2, 6.2.3 and 6.2.4.

replaced by a prototype test-certificate, if

agreed between the manufacturer and purchaserat the. time of

enquiry.

Where tests are r

bquired in addition to_the-type test, these shall

be agreed betweén the manufacturer-and purchaser.

a) tightness against oil leakage;
b) temperature of bearings;
Jr'mally be cgrrled out at the manufaqturer s ¢) presance of abnormal noise;
is not possible, the tests may be carried out
e agreed between the manufacturer and
d) power input, except for intefnal combustionfengines, or

pressure in hydraulic systems;
e) rotational speeds‘of motors;

f) control and remote control operation;

dg) speed of hoisting and lowering of the hook,|luffing and
slewing;
h) function of limit switch for hoisting, slewjng, luffing

and other safety devices.

At the end of the test, each motor shall be run throlgh the full
speed range to check for vibration.

6.2.3 Nominal load test

A 30 min continuous hoisting, slewing, level luffing and
lowering cycling test shall be carried out under n¢minal load
conditions, allowing a 20 s pause between consecutive cycles.

Cranes fitted with remote control facilities shall be pdditionally
NOTE — Attentior{ is drawn to the,fequirements of relevant Classifi- load-tested for 5 min under similar cyclic conditions| as soon as
cation Societies. possible after the 30 min test.
Table 2 — Performance data

Nominal size (see 3.2) 16 | 3 5 8 10 12 16 20 25 30 36 40

Nominal load SWL, t maximum 1,6 32 |5 8 10 12,5 |16 20 25 30 36 40

Nominal hoisting speed, m/s minimum 69 (075(058 {033 |033|033|033|033| 026} 022| 0,18| 0,16

Nominal luffing time'), s maximum |30 38 40 42 52 52 52 54 54 70 70 70

Nominal slewing speed, r/min minimum 1,2 1,0 1,0 0,7 065| 0,656 0,6 0,6 0,5 0,4 0,4 0,4

Light line speed (if any), m/s minimum 1,8 15 1,171 067 | 0,67 | 067 | 0,67 | 067 | 0,52 | 0,44 | 0,36 | 0,32

Controlled speed for Setting down

nominal load, m/s maximum 025 0,20 0,20 0,122 0,12 | 0,10 | 0,08 | 0,08 | 0,06 | 0,05 | 0,05 | 0,05

1) The maximum nominal time of luffing is based on a maximum operating radius of 25 m.
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