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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
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Fibre ropes — General specifications

1

Scope

This Ipternational Standard specifies the general characteristics of fibre ropes and their constitu
It is infended to be used in conjunction with the standards for the individual types of fibre rape,"w
physigal properties and specific requirements for that particular product type.

This International Standard also gives some information on the use of fibre ropes.-andalso on th
and rgtirement criteria.

This International Standard does not intend to address all of the safety matters“associated with it
respopsibility of the user to select a rope type of the size and with the physical properties
requirements of the application and to determine the applicability of regulatory limitations prior to

2

Normative references

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

ISO 11140, Fibre ropes — Polyamide — 3-, 4- and 8-strand ropes

ISO 11141, Fibre ropes — Polyester — 3+,_4- and 8-strand ropes

ISO 1P68, Fibre ropes and cordage'== Vocabulary

ISO 2B07, Fibre ropes — Determination of certain physical and mechanical properties

3

Tlerms and definitions

For the purposés)of this document, the terms and definitions given in ISO 1968 apply.

4

4.1

ent materials.
hich cover the

eir inspection

5 use. Itis the
to meet the
its use.

ht. For dated
e referenced

Manufacture

Constituent materials

The following materials are considered in this International Standard:

a)

natural fibres:
— sisal;
— manila;

— hemp;

© 1SO 2010 — All rights reserved
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high

Typical chara
discussions w

4.2 Const

Unless othery
and their ropi

The 8-strand|braided ropes shall consist of four S-twist strands and.four Z-twist strands arranged s
S-twist strands alternate (individually or in pairs) with Z-twist strands/individually or in pairs).

The 12-stran

S-twist strands alternate (individually or in pairs) with Z-twist.strands (individually or in pairs).

A double-braided rope shall consist of a number of strands that are braided to form a core, around
additional strands are braided to form a sheath.. The core lies coaxially within the sheath. The num

strands varieq
A parallel rop

Each strand s

the Internatiopal Standard for the relevant product. For ropes of reference number 36 or higher, the nun

yarns in each

The ropes ar
lengths.

Yarns may b¢g

polyéster/polyolefin dual fibres;

man-made fibres:
polyamide;
polyester;
polypropylene;
polyethylene;

mixed polyolefin;

modulus polyethylene.

Cteristics for these materials are given in Annex A. Specific applications should,involve teq
ith rope manufacturers.

uction and structure

ise specified, 3-, 4- and 6-strand laid ropes shall be Z-twist (right-hand lay), their strands §
g yarns Z-twist.

braided ropes shall consist of six S-twist strands and six Z-twist strands arranged s

, based upon the size of the rope.

b construction consists of a number of sub-ropes protected by a non-load-bearing cover.
hall consist of an equal.number of rope yarns sufficient to provide the characteristics speci
strand may differ by ene yarn or £2,5 % from the intended number of yarns in the strand.

d their strands-shall be continuous, without splice for standard delivered lengths or S

joined-as necessary.

n-be assembled yarns as well

hnical

5-twist

o that

o that

which

ber of

fied in

ber of

horter

The strands

NOTE

National legislations can place additional requirements concerning rope construction.

4.3 Treatment

4.31

4311

Polyamide and polyester ropes

lay and dimensional stability are designated as type 1 ropes in ISO 1140 and ISO 1141.

4.3.1.2

the rope are designated as type 2 ropes in ISO 1140 and ISO 1141.

Polyamide and polyester laid ropes that are required to have a heat setting on the rope to ensure

In other cases, polyamide and polyester laid ropes that are not required to have a heat setting on

© 1SO 2010 — All rights reserved
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4.3.1.3 The ropes shall be supplied in their natural state without additives to weight the rope or coating
treatment.

The fibre producer or the rope manufacturer may apply lubricants for enhanced performance. The total
amount of additives or extractable materials shall not exceed 2,5 % in mass.

4.3.1.4 The colour of the rope shall be natural, unless otherwise requested.

Upon request of the purchaser, the manufacturer may use a coating or impregnation of the product for special
applications.

4.3.1. The figures for linear density and minimum breaking force in 1SO 1140 and in ISQ 1141 are the
same (for type 1 and type 2 ropes.

4.3.2 | Polypropylene and polyethylene ropes
Polypropylene and polyethylene ropes shall be protected against deterioration due-to sunlight (UV).

The inhibiting system used should ensure the expected performancecin-usage under [the foreseen
geographical areas for applications, provided that the manufacturer is keptinformed by the user.

4.3.3 | Manila and sisal

4.3.3.1 General

All roges of manila and of sisal shall be made exclusively @f\new fibres.

4.3.3.2 Manila
A cordage oil lubricant of suitable quality shall be“applied. The lubricant shall not impart an offepsive odour to
the firlished rope. The percentage of extractable matter based on the dry weight of the rope shall not be less
than 11,5 % nor more than 16,5 %.

When|specified, the rope shall have.a'mildew-resistant treatment.

Anti-bpcterial additives for manila may be added to extend the performance of the natural fibre when
requegted by the purchaser.

4338 Sisal

A cordlage oil lubricant of suitable quality shall be applied. The lubricant shall not impart an offepsive odour to
the finished rope? The percentage of extractable matter based on the dry weight of the rope shall not be more
than 11,5 % for an un-oiled product and not more than 16,5 % for an oiled product.

When cpnhifinr{, the rope shall be free from any oils_ and sold-as un-oiled rope

Anti-bacterial additives for sisal may be added to extend the performance of the natural fibre when requested
by the purchaser.

4.4 Workmanship

441 The finished rope shall contain no cuts, kinks or soft spots caused by change in lay or pitch length,
hockles, chafed or damaged sections, or broken, loose or projecting ends in the rope or the strands.

4.4.2 The unspliced ends of all ropes shall be cut off squarely and shall be securely whipped, taped or heat-
sealed.

© 1SO 2010 — All rights reserved 3
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5 Laylen

gth or braid pitch

The manufacturer shall establish the lay length or the braid pitch of the rope according to its intended use, or
based upon the purchaser's acceptance.

NOTE
hardness can a

ffect the estimated breaking strength of the rope.

6 Requirements

For a given reference number of rope, the smaller the lay length or braid pitch the harder the rope will be; this

The main req
include the fo

a) linearde
b) minimum
c) reference
The correspo
Other require

the elongatio
the manufact

7 Markin
7.1  Markin
7.1.1 Gener

The identification of the material, quality and origin of a fibre rope conforming to this International St3

shall be mark|
soaking or dis

The tape shg
Standard, an
markings sha

7.1.2 Ropes of reference number less than 14

These do not

- b L Ml ) Y (- ) L ol b e L4 (] [ ) ('l -
UITTTTITTILS STiall DT VST SPCUITNICU TTT U TTITVarit et riauurial oldiudairu 10T e prouuct arl
lowing:

hsity;

breaking force;

number.

nding test methods are specified in ISO 2307.

ments, for example the lay length, the braid pitch, the diaméter’of the circumscribed circl

of the rope under specific tensile conditions, may be specified, subject to agreement be
rer and the purchaser, where applicable with the submission of a sample.

g and labelling

g

al

ed using a tape placed within/the article (see 7.1.3) so as to remain recognizable despite S
coloration during use.

] a reference identifying the manufacturer. The maximum distance between two conseg
| be 0,5 m.

néed'to be marked, unless specified in a product standard.

d shall

e, and
tween

ndard
oiling,

Il be at least 3 mm.wide, and shall be printed with the number of the relevant International

cutive

7.1.3 Ropes of reference number equal to or greater than 14

A marker tape as defined in 7.1.1 shall be incorporated into the centre of one strand for 3-, 4-, 8- and
12-strand ropes. Double-braided ropes shall have a marker tape in or outside the core.

For covered ropes, the marking tape shall be incorporated between the cover and the core or within the core.

© 1SO 2010 — All rights reserved
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7.2

ISO9

Labelling

Each coil shall have a label, which is firmly fixed in place, giving the following information:

— constituent material;

— identification of manufacturer and country of origin;

— reference number;

— delivered length;

554:2010(E)

|
[V e

8.1.1

8.1.2
entan

8.1.3
invoic

8.2

8.21

The le
deterr

The limit deviation on delivered\ength shall be

on co
minim

Stand

bclaration of conformity to this International Standard relating to the constituent mat
ccordance with ISO 9554”).

ackaging, invoicing and delivered length

Packaging and invoicing
The packaging unit may be a reel, a coil, a hank, a box, a bag«r as specified by the purg

The finished rope shall be supplied in a package, so{that it can be dispensed
hjlement of any kind.

Either the unit mass or the length may be used to-invoice the rope. When the gross mg
ng, the mass of the packaging shall not exceed 1,5 % of the gross mass of the rope.

Delivered length

Standard delivered length

hined in accordance with 1SO2307.

b % for ropes with.a.Feference number less than or equal to 14, or
B % for ropes/with a reference number greater than 14,

ndition that'the gross mass corresponding to the delivered length is not less than the g
um linear density and the theoretical delivered length.

erial (e.g. “in

haser.

freely without

ss is used for

ngth of the coil shall be determined by dividing the mass of the coil by the mass per metfe of the rope,

roduct of the

ard delivered lengths are the following:

100 m; 183 m; 200 m; 220 m; 366 m.

Other

8.2.2

lengths may be supplied for special orders.

Shorter delivered length due to sampling

To carry out testing at the request of the purchaser, test pieces may be taken from the ordered length of rope.
The length of rope delivered shall then be less than the ordered length because of these test pieces (which
are considered to be part of the delivery).

In the event that a specific length is required and testing is required, the purchaser may be invoiced the
additional length or mass of the rope required to perform such testing.

© 1SO 2010 — All rights reserved
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9 Testing

9.1

and in the purchase order or contract.

9.2

outlined in 8.2.2, if required.

9.3

Test reports shall be prepared in accordance with the contract or the purchase order.

10 Visual quality control

The testing of the finished rope shall be conducted as specified in the applicable International Standard

The required length and number of test samples shall be removed from the selected test reels as

10.1 RespoLsibiIity for inspection

Unless othery
the performa
applicable fib
the control by
third party pe
ensure that rg
be present du

10.2 Finish
Each sample
are noted in t
any specified
11 Certific
When reques
relevant Inter|

phases of the

If certification

12 Instruc|

The manufac
ropes.

vise specified in the contract or in the purchase order, the rope manufacturer is\responsi
hce of all quality-control requirements specified in this International Standard and
e rope standard. The purchaser shall have the option to have a representative present
the manufacturer. The purchaser, at his/her expense, reserves the rightjto perform or |
rform any of the controls set forth in the specification where controls.are deemed necess
pes conform to specifications. A representative of the rope manufacturer shall have the op)
ring these controls.

pd-rope visual control
shall be subject to visual examination. The samples shall be selected at random. If any d

ne original test units, an equal number of additional:test units shall be selected at random
defects are noted, the entire lot shall be rejected..See Annex B.

ation

ed by the purchaser, the manufacturer of the rope shall issue certificates of conformity w|
hational Standard when invoicing. These certificates shall always be available for any
distribution and/or usage of the rope.

is required, it shall be requested at the time of placing the order.

tions for use

urer shallprovide the purchaser with a set of instructions for the use and maintenance g

commendations on information for the use and maintenance of fibre ropes to be provided

ble for
n the
Huring
ave a
ary to
tion to

efects
and, if

th the
of the

f fibre

by the

NOTE Re
manufacturer
6

£ A ~
COIvCTT T 7 XTTCATGT
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Annex A
(informative)

Typical characteristics of the yarns for man-made and natural fibres

© 1SO 2010 — All rights reserved 7
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Annex B
(informative)

Information on defects and variances

B.1 Major defects

Maijor defects|include the following:

a) any cuts,|snags, pulled yarns or strands, and/or kinks;

b) any damaged sections;

c) uneven (pverly tight or loose) braiding, resulting in braid discontinuity, or soft spots;
d) any ropelends knotted or spliced to make a continuous standard length;

e) varns (figres) per strand or number of strands not as specified;

f)  braid patfern not as specified;

g) lay or brgid pitch not within specification required by the customer;

h) identification marker, if required, omitted or incorrect;

i)  colour ngt as specified;

i) more-thap-allowable strand interchanges.

B.2 Minor (defects

Minor defects|include the following:

a) broken, Ipose or projectingyends in the rope or strand,;

b) excessive loose fibre'\ends on the surface or in gaps between strands;

c) ends notfcut eff’squarely, or not securely whipped, taped or heat-sealed;

d) clearly visible-and-excessive-stains;

e) any chaffed sections.

10 © ISO 2010 — Al rights reserved
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B.3 Unit and/or packaging variances

B.3.1 Unit

Variances with regard to length or mass shall be considered to exist if any of the following are determined
during inspection:

a) length of unit is less than specified;

b) net mass of unitis less than specified (exceeding permitted tolerance);

Bckage units not in continuous Iength for standard lengths, unless otherwise agreed to on|the purchase
rder or contract.

c)

O T

B.3.2 Packaging

Variances with regard to packaging shall be considered to exist if the following are deteqmined during
inspegtion:

a) improperly or not firmly wound, resulting in slippage or otherwise affecting the free [unhampered,
upwinding (uncoiling) of the rope;
b) improper identification or labelling of the product.

The manufacturer should correct such variations or the purchase order or contract may be cancelled. These
variances should be determined prior to the shipment.

© ISO 2010 — Al rights reserved 1
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Annex C
(informative)

Information for use and maintenance to be provided by the manufacturer

C.1 General

The informat
manufacturer

This annex al

It is recomm
dangerous pr.

C.2 Basic

C.2.1 Unco

When removi
counter-clock
rope back intg
clockwise ang

An even bettq
as shown in H

A short length

C.2.2 Unreeling

When rope is
passing a pip

Never remove

on in this annex on the use and maintenance of fibre ropes should be provided-[
to purchasers.

50 provides some detailed information for the use and maintenance of used ropes;

ended that the manufacturer provide warning labels, wherever reasonable, to alert us|
hctices.

information on use and maintenance of fibre ropes

ling

ng a rope from a coil, one should start with the end$rom the inside. The rope should r
vise. If the rope is pulled out clockwise, kinks will occur. If that happens, replace the len
the coil, turn the coil over and pull from the centre again. Now the rope should run out cg

thus be kink-free.

r way of uncaoiling is by using a turntable. The rope can now be uncoiled from the outsid
igure C.1 a).

of rope can also be rolled out @ver the ground as shown in Figure C.1 b).

removed from a reel_the reel itself should be free to rotate. This can easily be accomplisk
e through the reel-centre, as shown in Figure C.1 c).

rope from areel lying on its side.

a)

12

c¢) Unreeling

Uncoiling b) Uncoiling

Figure C.1 — Uncoiling and unreeling

y the

ers to

in out

gth of
unter-

b end,

ed by
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C.2.3 Storing

C.2.3.1 Storing in a coil (circular shape)

ISO 9554:2010(E)

A right-hand-laid rope should always be coiled in a clockwise direction and a left-hand-laid rope should always
be coiled counter-clockwise, i.e. with the lay of the rope. Instead of laying all layers on top of each other, it is
best to lay the rope in a spiral shape by moving each layer by a few centimetres (see Figure C.2).

e

Figure C.2 — Storing on a coil

C.2.32 Storing in a figure of 8 shape

Storing the rope in a figure~of 8 shape (see Figure C.3) is possibly better than storing in a coil.

NOTE This methodhis suitable for both laid and braided ropes. It avoids the build-up of twist in both dirgctions.

For lajd ropessiit is necessary to turn the rope over the line's axis every second turn, otherwise| there will still

be tenjsion within the rope.

© 1SO 2010 — All rights reserved
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)

C.2.4 Sheay

The D/d ratio,

cases, but may be as high as 20 for certain high-performance fibres. Many applications or rope types r

a high D/d rat

Apart from th
groove. If the
bending and {
adverse effec

For synthetic
diameter of th
contour is 15
the rope from

The sheaves

Figure C.3 — Storing in a figure of 8 shape

/S

where D is the diameter of the sheaves and d is the diameter of the rope, should exceed !
0. Especially for lifting operations, higher design factors are appropriate.

e sheave diameter, the lifetime of the rope alse-depends on the design and dimensions
groove is too narrow, the rope gets wedged, the strands and fibres cannot move as requi
his is detrimental to the rope's lifetime. Onthe other hand, a groove that is too wide also |
b on the lifetime of the rope due to flattening out of the strands and yarns.

rope, it is recommended that thé groove diameter be 10 % to 15 % larger than the n
e rope. The rope is supported, in the best possible manner if the arc of contact with the g
D°. The height of the flanges‘should be at least 1,5 times the rope diameter, in order to p
running off the sheave.

should be inspected iniaccordance with Figure C.4:

b in all
bquire

of the
ed for
as an

bminal
roove
revent

a

® ® ®
Vo /2 V72, O I
/ \/ (
150°
! A 1 i !
) Correct b) Too tight c) Too loose

Figure C.4 — Inspection of sheaves

Bearings should be maintained at regular intervals in order to ensure smooth rotation of the sheaves.

14
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C.25

ISO9

Knotting

554:2010(E)

The practice of knotting eyes into ropes, or knotting ropes to shorten them, should be avoided. Knots may
weaken ropes by up to 50 %.

C.2.6

Kinking and hockling

Excessive turns can cause kinking in any rope but hockles (see Figure C.7) only occur in basic twisted (laid)
ropes. Braided and plaited ropes cannot be hockled as their interlocking strand construction prevents unlaying.
Strands run in both directions creating a torque-free balance, thus eliminating any inherent tendency towards
twist or rotation.

Exces
soon
has b

Kinks
been
recon

Kinks
Attem
result

sive turns (kinking) in a rope should be removed by “counter rotating” the rope in a relaxe
s possible. Once the hockles are formed, the rope has lost breaking strength, evéen wh
ben unlaid. The damage is irreversible and the loss of strength could be as high as-30" %.

gained or lost in the rope, and the kinks should be taken out of the “rope from o
mendation applies equally to laid and braided ropes.

are especially serious with laid ropes, as serious damage can, résult if attention is not
pts to eliminate kinking should never involve pulling the rope-iti.an attempt to force the
might be to cause the strand to distort as shown in Figure C®.

<

RS

Figure C.5 — Kinking

The rgpe has lost approximately 15 % of its strength. Whilst it may be possible to correct this di

rope s
future

o that the original-legation of the site is lost, a weakness has been created in the rope at {
kinks will tend to.Settle there.

i condition as
en the hockle

should never be allowed to form in the rope (see Figure C.5). If kinks do form, this is a sign that turn has

ne end. This

paid to them.
kink out. The

stortion of the
his point, and

e NN e e e TSSSSSSSSY
. conen SRR

Figure C.6 — Pulling out kinks

If the practice of pulling kinks out of the rope persists, the next stage will be reached quickly.

© 1SO 2010 — All rights reserved
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Figure C.7 — Formation of hockle

This is the fd
one-third of i
absorb twist 3

If cyclic loadi
balance but, ¢

C.2.7 Snap

A dangerous
it will likely rej
line with the r

C.3 Limitations on the-use of fibre ropes due to environmental conditions or

hazardous
The following

a) selective

t this point.

rmation of the complete hockle (see Figures C.7 and C.8). The rope has lost approximately
s strength at this point, and more importantly perhaps, has completely lost its resistance to

O

\

back safety warning

bpe or in its bight.

applications

Figure C.8 — Complete hockle

are aspects to be considered when using rope for special applications:

matérial resistance to chemicals;

ng continues, the hockle will run until the rope has once again reached a position of tojsional
learly, the defect makes the rope unusable.

Situation occurs if personnel aré.in line with a rope under excessive tension. Should the rope fail,
coil with considerable force. Death might result. Persons should be warned against standing in

b) restrictions due to temperature;

c) susceptibility to cutting and abrasion;

d) degradation due to ultraviolet radiation.

Before each period of use, refer to the rejection criteria in Table C.1.

16
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C.4 Periodic thorough examination and maintenance
The following are aspects to be considered regarding examination and maintenance:
a) retirement criteria, including missing/damaged label and illegible marking;

b) records of examination.

C.5 Fibre rope inspection and retirement criteria

C.5.1| Inspection of cordage
N

C.5.111 General (]/Q

b;.
Befor¢ a length of rope is issued for use, the entire length, including eye splices a <(Plong splig

es, should be

inspe¢ted by a competent person. This examination should be undertaken to-look for the typgés of damage

descriped in C.5.1.2 to C.5.1.8.
s\\%
@)

C.5.1. External wear Q

Some| types of ropes will develop a fur or pile on their surface aQ result of dragging over rpugh surface.

This is quite normal and will not cause weakening of the ropeito any significant extent. Exce

ssive wear is

indicafed by a major portion of the cross-sections of the yarn the outside of the rope being removed. Such
wear [is usually seen most clearly on the strand crow, nd on the inside of eye splices
underheath a rope thimble, if incorporated (see Figure§ 3

.\Q)

7o)

in particular

Figure C.9 — External wear

C.5.1.3 Internal wear

Where ropes have been used in a gritty environment, sharp grit may penetrate into their centre.

It is important

to open the rope and examine between the strands to establish whether such damage is occurring (see
Figure C.10). This examination should be undertaken very carefully to prevent buckling and distortion of the
strands which may themselves cause trouble at a later date. The presence of large quantities of fibre dust in

the centre of the rope indicates that replacement may be necessary.

© 1SO 2010 — All rights reserved
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Mechanical d
severity of th
have a more

Cuts require ¢

has been danjaged. Q

Deterioration

>
Figure C.10 — Internal wear

b" R
)
P

C.5.1.4 Cuts, chafes and other mechanical damage O

amage (see Figure C.11) will always weaken a rope. The weakeQ\mg will depend upq
e damage. It should be remembered that mechanical damage, eSpecially chafing, will 3
pronounced effect on a smaller rope than on a larger one. QQ

lose examination to establish their depth, and hence ho@gch of the cross-section of th

OJ\%

a manner th

%Qv Figure C.11 — Mechanical damage
9 E;ge by chemical means is not usually the result of the rope having been contaming

t Id hav n_anticipat th ri r li for in known ch

n the
Iways

b rope

ted in
pmical

environments is usually that which offers the highest resistance to the anticipated conditions. Deleterious
contamination frequently occurs by accidental contact with chemicals whose presence was not anticipated.

C.5.1.5 Sunlight damage

Ultraviolet radiation from sunlight causes brittle, weak outer rope yarns in polyolefin lines, and strength
deterioration in ropes from some other fibres.

C.5.1.6 Thermal damage

The friction generated in synthetic-fibre ropes under high tension during work can generate enough heat to

melt or fuse fi

18

bres, yarns or strands together.
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