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Foreword

ISO (the Inte

rnational 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-governm

ental,_in liaison with 1SQ _ also take part in the work 1SO collaborates closely with the

International
International
The main ta
adopted by

International

Attention is @
rights. ISO s

ISO 18692 w

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stangards
the technical committees are circulated to the member bodies for voting.CPublication gs an

Standard requires approval by at least 75 % of the member bodies casting-a vote.

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

as prepared by Technical Committee ISO/TC 38, Textiles.
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INTERNATIONAL STANDARD

ISO 18692:2007(E)

Fibre ropes for offshore stationkeeping — Polyester

1 Scope

This
used

2 1

The

nternational Standard specifies the main characteristics and test methods of new polyeste
for offshore stationkeeping.

Normative references

following referenced documents are indispensable for the application of this documen

refergnces, only the edition cited applies. For undated references, the“latest edition of th

docu

ISO

ISO 7}
Tens|

ment (including any amendments) applies.

1968, Fibre ropes and cordage — Vocabulary

500-1, Metallic materials — Verification of static uniaxial testing machines
on/compression testing machines — Verification and.calibration of the force-measuring syst

ASTM D 885, Standard test methods for tire cords, tire cord fabrics, and industrial filament yarn

mandi

COR

3

factured organic-base fibers

DAGE INSTITUTE CI 1503, Test methad for yarn-on-yarn abrasion

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 1968 and the following

3.1
brea
BS

King strength

maximum force applied in straight tension to a rope, which causes it to rupture

3.2
core
centr

bl-part which is the load-bearing part of the rope

r fibre ropes

t. For dated
b referenced

— Part1:
em

s made from

Bpply.

3.3
cove

r

braided cover or other protective layer, which is placed over the rope core

NOTE The cover has no significant contribution to the rope strength.

34

dynamic stiffness
ratio of rope load to strain variations between the lower (trough) and upper (peak) stresses imposed during
testing, normalized by the rope minimum breaking strength

See B.3.6.2.
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3.5

marine finish

process and substance used on a fibre or yarn to improve the yarn-on-yarn abrasion performance of the
product in a marine environment

3.6

marine grade fibre

fibre intended for use in a marine environment, that is provided with marine finish, and that has demonstrated
performance in this respect

3.7
material certificate
document prepared by the manufacturer and the fibre producer certifying the type and grade of fibre;material,
the propertieg of the fibre, and that the material used in rope production is that which is specified in thel rope
design specification

3.8
minimum breaking strength
MBS
specified mihimum value that the breaking strength of a rope shall achievé: when tested following the
procedure infthis International Standard

NOTE Injthis International Standard, the specified MBS is that of a terminated’'rope.

3.9
prototype rgpe
rope fully complying with the rope design specification made forthe purpose of testing either before an forder
is placed or efore regular rope production begins for an order

3.10
qualified rope
rope already|certified by the manufacturer as complying with the requirements laid down in this International
Standard, in¢luding all the relevant prototype testing

3.1
recognized classification society
RCS
classification| society being a member of the International Association of Classification Societies (IACS)| with
recognized pnd relevant competence and experience in fibre rope mooring, and with establijshed
rules/guidelines for related classification/certification activities

3.12
rope constryiction
manner in which the-fibres, yarns and strands are assembled together in making the rope

NOTE Inlsome rope constructions, rope core is made of sub-ropes, i.e. laid or braided ropes, that are assembled
together by laying, braiding, or in parallel.

3.13

rope design specification

document which completely describes the design of the rope, including the numbers and arrangements of
strands, the strand pitch, the material chemical composition and the manufacturing method

3.14

rope manufacturing specification

document which completely describes the process of making the rope, including instructions for each step of
the manufacturing process

2 © 1SO 2007 — All rights reserved
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3.15
rope production report
document which completely describes the rope product, including rope design, termination

design, and

assembly length, and which includes the material certificates, material test results and the various checklists

3.16
rope termination
method (e.g. splice, potted socket, wedged socket) by which the rope is attached to the assembly

3.17
termination specification

termipation, including materials and steps for making or assembling the termination

nt that produces or tends to produce a twisting or a rotating motion around répe”axis, i.e.
ppe to rotate due to a change in tension

aterials

4.1 | Rope core material

4.1.1| Fibre tenacity

The fibre used in the core of the rope shall be high tenacity’polyester fibre, with an average ten
than D,78 N/tex and in accordance with Annex A.

4.1.2 Marine grade
The polyester fibres used in the core shall belmarine grade fibres.

The yarn-on-yarn abrasion performance-shall be verified by tests on wet yarn, in accordance v
and if shall meet the requirements of.A4.2.1.4.

4.2 | Rope cover material

When polyester yarn .is_used in the protective cover, its minimum tenacity shall be 0,73
accofdance with Annex‘A.

4.3 | Other materials

Othef materials employed in rope assembly shall be identified in the rope design/manufacturing s

interface

making that

the tendency

heity not less

ith Annex A,

N/tex and in

becification.

For each-material-the-following-shal-be-specified-as-applicable:
a) base material;
b) size (linear density, mass per unit area, ...);

c) relevant strength properties (tenacity, hardness, ...).

© 1SO 2007 — All rights reserved
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5 Requirements — Rope properties

5.1 Minimum breaking strength

The minimum breaking strength of the rope, when tested according to Clause 7 and Annex B, shall conform to

Table 1.

Table 1 — Minimum breaking strength (MBS)

Reference number 2 Minimum breaking strength
kN
106 3140
118 3920
132 4 900
150 6 180
160 6 960
170 7 850
180 8 830
190 9810
200 11000
212 12 300
224 13700
236 15700
250 17 700
265 19 600
@ The reference mumber corresponds to the approximate outer
diameter of the ropéjiin millimetres (mm). Actual diameters may vary for
a given reference\number.
5.2 Minimum core tenacity
The rope mirjimum core tenacity shall be 0,47 N/tex, measured according to Annex B.
All samples tested.shall comply with this minimum value.

5.3 Dynamic stiffness at end of bedding-in

The dynamic stiffness at the end of the bedding-in sequence, obtained at the time of the prototype testing in

step 8 of the rope test procedure in B.3.1, shall be between 18 and 28.

NOTE A different range may be specified by the purchaser.

© 1SO 2007 — All rights reserved
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Torque properties

Torque-neutral rope

A rope is considered torque-neutral if it has a torque factor, Q, of less than 0,005.

where

y

The st method to demonstrate torque-neutral behaviour is defined in B.6.1.

Para
sub-n
also

5.4.2

A rop
same

When tested as described in B.6.2, the angular rotation in the wire rope element shall not excee

lay.

5.5

The fope shall have demonstratéd performance under cycling loading following the requirements

B.5.

5.6

If spe
size
perfo

D is the torque factor;
| is the rope diameter, expressed in millimetres (mm);
is the force applied to the rope, expressed in kilonewtons (kN);

is the torque generated by the rope, expressed in newton metres (N-m)

lel construction ropes having braided sub-ropes or an equal~number of left lay and righ
ppes which are all identical in every respect except for twist difection are inherently torque
5.2). These constructions need not have their torque generation verified.

Torque-matched rope

e is considered torque-matched if its torsional characteristic over the design load range is e
as that of the wire rope to which it is to be cennected.

Cyclic loading performance

Particle ingress’ protection

cified, the-rape shall be constructed with a protection of the core against the ingress of parti
preater.than 20 um (microns) or as agreed between involved parties. Testing of the protec
rmed ‘in~accordance with B.7. The tests shall be performed on one rope size within the range

t lay twisted
-neutral (see

ssentially the

 5° per rope

of 7.1.6 and

cles having a
tion shall be
of Table 1.

6 Requirements — Rope layout and construction

6.1

General

The typical section of a rope shall comprise a rope core, providing intended strength and stiffness, and a
cover.

©I1SO
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6.2 Type of construction

The rope shall be of one of the following types of construction:

torque-neutral construction (type TF);

torque-matched construction (type TM).

The type of rope shall be specified by the purchaser.

NOTE

Torque-neutral ropes are intended for use in mooring systems together with chain or torque-neutral spiral

strand wire ro
other non torq

6.3 Rope

6.3.1 The
specification

6.3.2 Splig
Strands shal

NOTE Y3

6.4 Prote

6.41 Apr
damages (m

The protectig
6.42 Apo

Strand interg
following the

6.4.3 If an
polyester brg

eS. Torque-matched ropes are mntended 1or use In mooring systems togetner with SIX-strana wire 1o
Lie-neutral wire ropes. Typical constructions are illustrated in Figures E.1 and E.2.

core

total number of yarns in the rope shall be at least the number specifiedCin-the rope d

es are not allowed in the rope core nor in sub-ropes, except for those ‘at-the end terminations

be uninterrupted over the length of the rope, with no splice or strand interchange.

rns may be joined if necessary.

ctive cover

es or

esign

btective cover shall be provided around the ropeicore to protect the rope core from mechanical

pinly abrasion) during handling and in service:
n shall be water-permeable.
yester braided protective cover shallyhave a minimum thickness of 7,0 mm.

hanges, i.e. the overlappingScontinuation of an interrupted strand with another identical s
same path, are permitted-if\they are properly staggered.

alternative protective cover is used, it shall demonstrate a level of protection equal to tha
ided cover.

6.44 Abr

ided cover shall'include coloured strands forming a pattern so that rope twist during instal

or in servicel can be jdentified. There shall be a minimum of one 'S' coloured strand and one 'Z' col

strand to for

An alternati

a cross.on the rope.

protective cover shall be fitted with an axial stripe of contrasting colour, or other meg

trand

t of a

ation
bured

ns to

identify rope wist dllring installation or in service

6.5 Termi

nations

The terminations shall be made of an eye splice plus abrasion protection materials.

NOTE

There may be other terminations provided that they do not jeopardize the rope performance.

The dimensions and arrangement of the eye shall match the diameter and groove shape of the thimble
(or other interface piece) to be used for end connections, and shall be the same as for the rope prototype

testing.

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=5a5be6ccc46ef53eca2990392f767605

ISO 18692:2007(E)

In the splice area, the integrity and the continuity of rope cover and particle-ingress protection, if fitted, shall be
preserved or restored.

The eye and the splice area shall be further covered by an abrasion protection coating such as polyurethane.

Each termination shall be made according to the manufacturing practice as described in the termination
specification.

6.6

Length of rope

The standardized bedded-in lengths of the rope sections shall be multiples of one hundred metres (100 m),

calcu
contrpct.

The galculated length of supplied rope shall be within + 1 % of the specified length.

ated in accordance with 7.2.2, under 20 % of MBS, unless otherwise agreed on the purchase order or

For gach supplied rope, the actual length at the reeling tension or during manufacture shall be rgported as an

indicqtive value.

The

manyfacturer.

ength of short sections intended as inserts shall be mutually agreed-between the purch

aser and the

Adequate extra length shall be manufactured in order to prepare the.samples for testing, which arfe considered

to be

7 Rope testing

711

Protgtype tests demonstrate that ropes cCertified by the manufacturer as complying with the requ
downr| in this International Standard- possess the properties specified in this International Sf

purpq
rope,

All rg

Stanglard. The tests_ specified below shall be carried out on a prototype rope for each size of

other
Any

whiclk
spec

7.1.2

part of the delivery.

Prototype testing

General

including protective cover.and terminations.

pes to be prototypeiested shall comply with all the other requirements laid down in this
wise noted in/his’Clause 7.

change «in_the design, material, method of manufacture, including protective cover and

fied\in‘this International Standard be carried out on the modified rope.

rements laid
andard. The

se of these tests is to verify) the design, material and method of manufacture of each siZe of finished

International
rope, unless

terminations,

may.lead to a modification of the properties as defined in Clause 5 shall require that the prototype tests

Sampling

The number of rope samples to be tested is given in Table 2.

©I1SO
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Table 2 — Number of samples for testing

Test Number of samples

Breaking strength, core tenacity and stiffness 3

Torque properties 14

Linear density 1

Cyclic loading endurance 1b

a See7.1.4.

b See7.16
7.1.3 Breaking strength, core tenacity and stiffness tests
71.31 Three samples shall be tested according to the procedure specified in Annex By anhd each shgll be
capable of nmeeting the requirements of 5.1 (minimum breaking strength), of 5.2 (minimumcore tenacity]) and
of 5.3 (dynarpic stiffness at end of bedding-in).
7.1.3.2 The rope core tenacity and dynamic stiffness at end of bedding-in shall be calculated accord|ng to

the methods

defined in B.3.

7.1.3.3 Measurement of the static stiffness and of the dynamic stiffness at other load levels shall be
performed within the same tests.

These measprements are, however, not required when results are available for another qualified rope ¢f the
same design} material and method of manufacture, with a reference number of not less than 150.

NOTE 1 THese measurements are performed for design purposes only. There are no acceptance criteria on|these
parameters.

NOTE 2  THese measurements can be also performed-on a separate rope sample (see B.3.5).

7.1.4 Torque properties tests

Where applitable, torque properties tests shall be performed according to the procedure specified ir] B.6.
These tests |are, however, not required when results are available for another qualified rope of the pame
design, matefrial, method of manifacture and termination, with a reference number of not less than 150.

7.1.5 Linedr density test

The linear density shall be calculated from the measured weight and elongation according to the mgthod

defined in B.

.

7.1.6 Cycli

7.1.6.1

icloading endurance test

One sample shall be tested for cyclic loading. However, cyclic loading endurance tests performed

with two different sizes of qualified ropes having the same design, material and method of manufacture
including protective cover and terminations, are enough to qualify all sizes with an MBS between 50 % of the
MBS of the smaller rope and 200 % of the other. The test for cyclic loading is not required if such data is
available.
7.1.6.2 The cyclic loading endurance test shall be performed according to the procedure specified in B.5.
A load range shall be selected by the manufacturer, and the rope shall withstand, without breaking, at least
the number of cycles for that load range, as given in Figure B.2.

NOTE The value of the breaking force shows the rope residual strength and it is only for information.

© 1SO 2007 — All rights reserved
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7.1.7 Protective cover thickness
The thickness of the protective cover shall be verified.

The thickness of a braided cover shall be measured as twice the thickness of cover strands under the
maximum braiding tension.

7.2 Testing of current production

7.2.1 Sampling and testing

Whe the ropes are already certified by the manufacturer as complying with the requirements faid down in this
International Standard, the rope tests, including breaking strength and core tenacity, as~well s protective
covel thickness verification, shall be performed on one sample taken from the manufacturing’progess for each
type @nd size of rope.

7.2.2] Length measurement

The bedded-in length of each supplied rope section (other than short sections) shall be calculgted from the
lineaf density, p;, by the following formula:

_ (WIT —ms) - 1000
P1,20

s

wher

W

), is the length of the rope in metres (m);

mt is the mass of the total rope length.imkilograms (kg);
g is the mass of the materials used'to form the eyes and the splices in kilograms (kg);
oo IS the linear density of thewrope, in ktex, obtained from the prototype test, in accordance with 7.1.5.

The length of short rope sections (i.e. sections of less than 20 m) shall be measured at a load of 2 % of MBS
as the length between the-centres of termination fittings (i.e. same as L, on Figure B.1).

8 Report

8.1 | Prototype rope

A complete and detailed report of the prototype rope manufacturing shall be supplied. including the fibre
manufacturer, the fibre type and finish and all rope characteristics that may influence the mechanical
properties, like design, material specifications, method of manufacture, including protective cover and
terminations, with sketches or pictures.

A complete and detailed report of type tests, with sketches or pictures of the test set-up, shall also be provided.

8.2 Current production

The manufacturing report of supplied ropes shall be provided. A complete and detailed report of rope tests
with sketches and pictures of the test set-up shall also be provided.

© 1SO 2007 — All rights reserved 9
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9 Certification

The certificate of approval and control, issued by a RCS, shall be presented together with the ropes, in order
to ensure that testing and fabrication are in accordance with the approved specifications.

The rope manufacturer shall issue or obtain a rope certificate including at least the following information:
a) reference number;

b) type of construction;

c) linear dgnsity;
d) MBS;
e) individual identification number;

f)  length af a specified load;

g) length af the reeling handling tension.

NOTE A puggestion for a certificate of conformity can be found in Annex C.

10 Marking, labelling and packaging

10.1 Markipg

A tape of at Ipast 3 mm wide printed with a reference identifying the manufacturer shall be incorporated into
the rope. The maximum distance between two consecutive markings shall be 0,5 m.

10.2 Labelling

An identificafion plaque or alternative means-shall be installed close to the splice with the following information,
as a minimum:

a) purchasg identification;

b) individual identification number;
c) referencg to this Intérnational Standard;

d) type of donstruction (TF or TM), in accordance with 6.2;

e) rope MBS;

f)  rope length at a specified load, according to 7.2.2.

10.3 Packaging

If the assembly is packed on a spool or a reel, these shall be suitable for the applicable transportation means
and of appropriate construction in terms of strength.

The packaging shall be marked with the manufacturer’s trademark and with the lot identification number.

NOTE The ropes may be delivered in steel reels or in containers. Alternative packaging designs may be provided
with the prior approval of the purchaser.

10 © IS0 2007 — All rights reserved
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Annex A
(normative)

Fibre qualification and testing

A.1 General

This gnnex specifies the requirements for fibre qualification and testing.

The requirements related to yarn-on-yarn abrasion performance are only applicable when'a,marirle grade fibre
is redquired.

A.2 (Fibre specification

A.2.1 General information

A fibre specification shall include at least the information defined below:
a) ifdentification and general properties of fibre;

b) detailed specification of physical and mechanical properties;

c) yarn-on-yarn abrasion performance.

NOTE General properties of material may be, found in the material Safety Data Sheet.

A.2.2 Identification and general properties

The fpllowing information shall be-provided in the fibre specification:

a) producer of fibres;

b) fibre designation;

c) fibre material (polyester);
d) numberoffilaments;

e) nominal size (linear density);

f) average tenacity;
g) marine finish designation;
h) finish content;

i) finish solubility in water.

© IS0 2007 — Al rights reserved 1
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A.2.3 Physical and mechanical properties

The following information shall be provided in the fibre specification, including tolerances on specified
properties:

a) linear density;
b) dry break strength;

c) dry elongation to break;

d) dry elongatiomataspecified foad fevet:

These propefties shall be documented by results of tests in accordance with A.4.

A.2.4 Yarnfton-yarn abrasion performance

For a marine grade fibre, wet yarn-on-yarn abrasion performance data shall be also specified and
documented [by results of tests, in accordance with A.4.2.

A.3 Fibre|certificate

For each deljvery, the fibre manufacturer shall issue a raw material cértificate including at least the follpwing
information:

a) fibre dedignation;

b) merge number/batch identification;

c) size (lingar density);

d) dry breaking strength;

e) dry elongation to break;

f)  testresylt of finish application (see A.4.2.3).

For acceptance testing, the abeve properties shall be obtained from testing on a representative number of
samples taken from the delivepy, not less than once every 5 000 kg.

For each property, thenumber of tests, the mean value and the standard deviation or range shall be repgrted.

A.4 Fibrejtesting

A.4.1 Fibre linear density and strength

The fibre linear density, strength and elongation shall be tested according to ASTM D 885.
A.4.2 Yarn-on-yarn abrasion performance

A.4.2.1 Qualification testing (efficiency)

A.4.211 When the fibre is specified to be “marine grade fibre”, qualification testing for efficiency of finish
shall be performed on wet yarns in accordance with Cl 1503.

12 © IS0 2007 — All rights reserved
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A.4.21.2 Tests shall be performed at least at three load levels, including one in each of
ranges:

a) (20 to 30) mN/tex;

b) (35 to 45) mN/tex;

c) (55 to 60) mN/tex.

A minimum of 8 yarns shall be tested for each level.

Tl 1o

the following

A.A4.

Cl 1903.

A.4.21.4 The mean number of cycles to failure as defined in Cl 1503, at each load levelshall
minimum number of cycles given in Figure A.1 for that level.

NOTH The number of cycles to failure, N, shown in Figure A.1 is given by the equation

wher

A.4.2

The persistence of the marine finish in a marine environment shall be demonstrated.

The gssessment method shall be duly documented\by the fibre producer.

NOTH

A.4.2

The
yarn

When a yarn-on-yarn abrasion test is used, the testing shall be performed at least at one loa

minin
level.

Any

4-9 1 + bl ol ! Hla lyas l l N i el
FLETJ I'TIS TEOUILS dl ©aUlT 1UAdU TSVTT STidIl U UTTIVEU altll TCpPuUrtcu 1t atLuruarice willt uic

g N=4,5- Ftest
’ 30

e Fiot 18 the test load, expressed in millinewtons per tex (mN/tex).

.2 Qualification testing (persistence)

Yarn-on-yarn abrasion tests after artificial ageing may be used.

.3 Testing of current production
pffectiveness of the application of the marine finish during fibre production shall be verifieq
pbrasion tests or another'documented testing method.

hum of four yarns:-at each test, with an acceptance level not less than the one given in Figur

ther testing method shall be duly documented by the fibre producer.

procedure in

be above the

by yarn-on-

H level, on a
e A.1 for that

©I1SO
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Key
X
Y

14

test load,
number o

-

test>
cycles to failure, N

Y A
100 000
10 000 S
\\
N
N
\\
1000 ~_
~—
N
100 >
0 10 20 30 40 50 60 X

in millinewtons per tex (mN/tex)

Figure A.1 — Minimum requirement for yarn-on-yarn abrasion test
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Annex B
(normative)

Rope testing

B.1 General

This fannex specifies the requirements for full-size testing of rope samples, and it addressés [the following
tests

a) strength and stiffness;

b) llnear density;

c) ¢yclic loading endurance;
d) fprque measurement.

This gnnex also specifies the test on particle ingress resistance inB.7.

B.2 [Testing conditions

B.2.1 Rope samples
The fope tests, including strength, cyclic:/loading endurance and torque measurement shall be performed on
samples with terminations that are identical to the supplied ropes. The strength and cyclic loading tests shall
be parformed with fixed end conditions (without a swivel).

Termfination fittings shall be provided, with the same type of material and the same profile andl dimensions
(radiys, groove shape) as the thimbles for the supplied rope.

B.2.2 Ambient conditions
In allftests, the ambient temperature and humidity shall be recorded.

The Wwater used for soaking, wetting and immersing shall be fresh water with no additives.

DuringCthe’ cyclic loading endurance test (see B.5), the rope shall be wetted by a water spray, ¢r immersed,
and thetemperature shattbe controttedimorder toavoid over-heating.

The temperature of the out-flowing water should not exceed 30°C.

B.2.3 Testing machine

The testing machine shall be of at least class 2 according to ISO 7500-1 and it shall be of such a type that
load (or cross-head displacement) can be controlled at all time, during both extension and retraction.

For the breaking test (step 10 in B.3.1), the use of a test machine with a fixed cross-head speed is acceptable,
provided that time to failure is at least 3 min.

© 1SO 2007 — All rights reserved 15
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B.2.4 Load and elongation measurements

Load shall be measured by a strain gauge system and continuously recorded during each test.

NOTE In the loading sequences specified below, loads are given as a percentage of the specified MBS of the rope.

The measurements of the gauge length elongation of the rope core shall be performed with a system of
adequate sensitivity for the intended sequences. Extensometer or video image processing may be used.

The cover and the filter shall be cut for fastening of extensometer ends or for marking of core in case of
measurement by video image processing.

B.3 Stren

B.3.1 Test

The following

stiffness. The test shall be performed according to the steps below:

— step 1:
— step 2:
— step 3:

— step 4:
last tuck

— step 5
between

— step6:
for 30 m

— step 7:

— step 8:

interrupjon, at a frequency between 0,03 Hz and 0,1 Hz (bedding-in and measurement of dyn

stiffness|

— step 9:
number
otherwis

— step 10:
loading

gth and stiffness test

procedure

rope test procedure applies to verify the rope MBS, the minimum core specific strength an

the sample shall be soaked for at least 4 h in fresh water;
the sample shall be installed in the test machine;

a load of 2 % of MBS shall be applied;

of splices (see Figure B.1);

the extensometer shall be installed in a section of the rope undisturbed by the termin
these marks;

a tension of 50 % of the rope MBS shall be applied at a rate of 10 % MBS per minute and
n;

the tension shall be reduced te_ 10 % of the rope MBS, at a rate of 10 % MBS per minute;

a cycling tension between\10 % and 30 % of the rope MBS shall be applied 100 times, w
after bedding-in);

when applicable,~a cycling tension between specified limits shall be applied for a spe
of cycles (dynhamic or static stiffness measurements; see B.3.5), and without interru

e, this step isTomitted;

the sample shall be unloaded, the extensometer removed, and the rope pulled to failure
ate"of ‘approximately 20 % MBS per minute.

d the

the rope shall be marked at each end, at a distance-of-three times the rope diameter from the

ation,

held

thout

amic

cified
btion;

at a

16

| |
Gz 2
,
Ly .

[ =1

Figure B.1 — Marks “r” on the rope sample
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B.3.2 Breaking strength

The tension at break of the rope sample shall be recorded.

All samples tested shall meet the MBS.

If the breaking load of one sample is lower than the MBS, two other samples shall be prepared and tested.

The rope is considered to comply with the breaking strength requirement in this International Standard only if
the results of both the subsequent two tests meet the MBS.

B.3.3 Load-elongation measurements

The rlope test shall include the measurement of the following:
a) lgad versus total elongation (stroke), four plots as below

1) steps5to7,

AO-
~

step 8,

3) step 9 (when performed),

4) step 10;

b) gauge length (extensometer) elongation (for the prototype ope), three plots as below
1) load versus elongation encompassing steps 5 t6.7,

2) load versus elongation for the last 3 full cycles at least, in step 8,

3) load versus elongation for the last 3 full-cycles at least, in step 9 (when performed);

c) continuous record for the prototypé rope of load and elongation during the 3 cycles of thg quasi-static
sfiffness test.

NOTH Step numbers refer to, B.3.1.

B.3.4 Dynamic stiffness-at end of bedding-in

The gynamic stiffness jat end of bedding-in (step 8 of B.3.1) shall be obtained from the load and gauge length
elondation measurements, and shall be calculated according to B.3.6.2.

B.3.% Quasi-static stiffness and dynamic stiffness

B.3.5.1 The quasi-static stiffness and the dynamic stiffness at other load levels shall be dbtained from
load and gauge length elongation measurements in step 9 in B.3.1, and calculated according to B.3.6.3 and
B.3.6.4.

NOTE Additional measurements of dynamic stiffness may be performed when agreed between the purchaser and
the manufacturer (see Annex E).

B.3.5.2 For the measurement of the quasi-static stiffness, the following cycling shall be applied in three
full cycles without interruption:

a) slowly load the rope from 10 % of the rope MBS to 30 % of the rope MBS in a period of time between
2 min and 6 min;

b) hold the load at 30 % of the rope MBS for 30 min from the start time of a) above;

© 1SO 2007 — All rights reserved 17
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c)

2 min and 6 min;

d) hold the

load at 10 % of the rope MBS for 30 min from the start time of c) above.

slowly unload the rope from 30 % of the rope MBS to 10 % of the rope MBS in a period of time between

This cycling shall be performed during step 9 of B.3.1 above on one sample before the cycling for the dynamic

stiffness.
NOTE

B.3.5.3

Other load levels may be considered when agreed between involved parties (see Annex E).

of B.3.1 at a frequency between 0,03 Hz and 0,1 Hz:

For the measurement of the dynamic stiffness, the following cycling shall be applied during step 9

step 9a:

step 9b:
— step 9c:
In the case o

If the interru
interrupted s
B.3.5.4 Al

a) All meas

on one sample: 100 cycles between 20 % and 30 % of the rope MBS;
on a second sample: 200 cycles between 30 % and 40 % of the rope MBS;
on a third sample: 300 cycles between 40 % and 50 % of the rope MBS:
f an interruption within a set of cycling, this set of cycling shall be repeated-

btion leads to unloading of the rope, the step 8 shall be performed’again before re-runnin
bt of cycling.

ternatively to the above, measurements may be performed.as follows.

urements are performed on the same sample, quasi<static stiffness, then dynamic stiffnes

steps 9a, 9b, and 9c (see B.3.5.3), in ascending order, of'load. Then, the cycling may be limit

g the

S, as
ed to

rding

100 cycles at each level.
b) These measurements are performed on a separaterope sample, in either wet or dry condition accg
to the steps below:
1) the pample shall be installed in test machine;
2) steps 3 to 8 of B.3.1, including measurement of the dynamic stiffness at the end of bedding-in;
3) step 9 of B.3.1 with cycling-asper B.3.5.2 for the measurement of the quasi-static stiffness;
4) steps 9a, 9b, 9c of B.3.5.3 with cycling for the measurement of the dynamic stiffness.
18 © 1SO 2007 — All rights reserved
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B.3.6 Calculation of mechanical properties

B.3.6.1 Core tenacity

The rope core tenacity shall be calculated as follows:

=

Fgs
P1,co

B.3.6

Fgs s the actual breaking strength of the rope, expressed in newtons (N), obtaingd i step

A1co

is the rope core tenacity, expressed in newtons per tex (N/tex);

linear density test (see B.4).

.2 Dynamic stiffness at end of bedding-in

10 of B.3.1;

is the linear density of the rope core, expressed in tex, at 2 % of MBS;-as measurgd during the

The gynamic stiffness at end of bedding-in is calculated from the~load-elongation measuremgnt at end of

step 8 of B.3.1.

t over the last

The dynamic stiffness is calculated, as follows:
F30 = Firo
Fves
= T - Lo
30 10
Lyg
wherge
Ky is the dynamic stiffness after bedding-in;
F39—Fqg is the recorded variation of load over the 100th cycle;
Fuves is the)specified minimum breaking strength of the rope;
/20— L . . . I
-% is the elongation (strain variation) between F;o and F3, over the 100th cycle.
10
NOTE Alternatively, the stiffness may be obtained from the average slope of the load-elongation pld
three fuft uyu:co.

B.3.6.3 Dynamic stiffness

When required, the dynamic stiffness is calculated as follows from load-elongation measurements of step 9a,

9b or

Kig x—sy = 7

©I1SO

9c of B.3.5.3:

Fy — Fy
Fuves
y —Lx
Ly
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where
Keg xsy is the dynamic stiffness under cycling between load X and Y;
Fy—Fx is the recorded variation of load over the last cycle;
LYL;LX is the elongation between Fy and Fy over the last cycle.
X
NOTE Alternatively, the stiffness may be obtained from the average slope of the load-elongation plot over the last

three full cycles-

B.3.6.4 Quasi-static stiffness
When requirg¢d, the quasi-static stiffness is calculated as follows from load-elongation measuremeénts:
Fy - Fx

K o _fwes
rs,X—>Y,1h LY _LX
Ly

where

Kisxsyhn  is the quasi-static stiffness under cycling between,|oads X and Y, over a period of 1 h;

Fy—Fy is the recorded variation of load over the last'cycle;

Ly -L . .
%- is the recorded elongation between Fx’and Fy over the last cycle.

X
NOTE 1 Alfernatively, the quasi-static stiffness may be obtained by averaging the results over the last three half-gycles.
NOTE 2  THe quasi-static stiffness for longes cycling periods may be obtained by extrapolation from the records df load
and elongation versus time (see Annex E)(

B.4 Linear density

B.4.1 Test|procedure

The linear d¢nsity‘is-calculated from a dry sample of rope with at least 2 m free length (out of splice arga, as
for marks “r] in.B:3.1) taken from the manufacturing process, according to the following procedure, unless

I d h d t -
otherwise agkeea-8hR-pUFchRasSe-oraero-cohirast:

a) the sample shall be installed in the test machine;
b) a suitable fastening shall be provided in order to ensure no slippage between the cover and the core;

c) the sample shall be submitted to a tension of 2 % of MBS, and a length of about 2 m marked as a
reference length, Lg;

d) the tension shall be increased to 20 % of the rope MBS, at a rate of 10 % of MBS per minute;

e) a cycling tension between 15 % and 25 % of the rope MBS shall be applied 100 times at a frequency
between 0,03 Hz and 0,1 Hz;
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f)  after cycling, the tension shall be maintained at 20 % of the rope MBS and the reference length, Lgy,
shall be measured, immediately after this tension is reached;

g) the tension shall be lowered to 2 % of MBS and the reference length, Lg,, shall be measured again,
immediately after the 2 % tension is reached;

h) after unloading, the sample shall be cut upon the reference length marks. The cut sections shall be flat
and perpendicular to the rope longitudinal axis;

i) the mass of the segment shall be measured and recorded;

j)  after removing the cover, the mass of the core segment shall be also measured and recorded.

B.4.

Thell

wher

W

120

P12

P/ cO
'R
’'RC
RO

R20

R2

P Calculation of linear densities

near densities shall be calculated as:

010 =

m _m m _ MmMRrc

R R _ MR
- Pi20=7— Pi2=7 Pico

Lro ’ Lroo Lro Lro

is the linear density of the rope, expressed in ktex, as panufactured, under 2 % of MB

S;

is the linear density of the rope, expressed in ktex,\after the rope has been cycled and under 20 %

of MBS;

is the linear density of the rope, expressed in ktex, under 2 % of MBS after being
worked to the above procedure;

is the linear density of the rope core, expressed in ktex, as manufactured, under 2 % d
is the mass of the reference length, expressed in grams;

is the mass of the reference length of rope core, expressed in grams;

is the length of’the reference length, expressed in metres, as manufactured, under 2 9

is the length of the reference length, expressed in metres, after the rope has bee
undefia-tension of 20 % of MBS;

issthe length of the reference length, expressed in metres, under 2 % of MBS
mechanically worked to the above procedure.

mechanically

f MBS;

L of MBS;

n cycled and

after being

© 1SO 2007 — All rights reserved

21


https://standardsiso.com/api/?name=5a5be6ccc46ef53eca2990392f767605

ISO 18692:

2007(E)

B.5 Cyclic loading endurance test

B.5.1 Plan

ning

A load range between 40 % and 50 % of MBS shall be selected by the manufacturer.

The corresponding minimum number of cycles shall be obtained from Figure B.2.

The mean lo

ad during test shall be such that the maximum load is within 52 % and 55 % of MBS.

NOTE The number of cycles, N, in Figure B.2 is given by the equation:

N -

where R is the|load range divided by the MBS.

N=

N=

B.5.2 Test Lprocedure

The cyclic lo
a) the sam
b) the sam
c) aloado
d) atensio

for 30 m

e) thetens

f) cycliclo

frequengy between 0,01 Hz and0;1 Hz;

g) unloadt

NOTE TH

22

R5.05 — 166

17 000 forR=0,4

b 500 forR=0,5

ding test shall be performed as follows:

ble shall be soaked for at least 4 h in fresh water;
ple shall be installed in the test machine;

2 % of the MBS shall be applied;

n of 50 % of the rope MBS shall be applied at a rate of about 10 % of MBS per minute and held
n;

on shall be reduced to 30 % ofithe rope MBS at a rate of about 10 % of MBS per minute;

hding between the selectéd,levels shall be applied for at least the specified number of cycleg at a

ne sample, and palkthe rope to failure at a loading rate of approximately 20 % of MBS per m|nute.

e value of the léad at breaking shows the residual strength of the rope and it is only for information.
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B.6.1 Torque factor

The

ISO 18692:2007(E)

YA
100
\~~\
10 -
1000 10 000 100 000 X

dad range, R (% of MBS)

Figure B.2 — Minimum requirement for-cyclic loading test

Torque measurement

torque factor shall be verified by the following procedure:
a sample of rope, as described in B.2.1;’shall be installed in the test machine;
a load of 2 % of MBS shall be applied to the sample and the rope diameter, d, measured;

a tension of 50 % of the frope MBS shall be applied at a rate of 10 % of MBS per minute
30 min;

the tension shall be-reduced to 10 % of the rope MBS at a rate of 10 % MBS per minute;

cycling tension between 10 % and 30 % of the rope MBS shall be applied 100 ti
interruption;)at a frequency between 0,03 Hz and 0,1 Hz;

e tension shall be released and a friction-compensating swivel shall be introduced betwee

and held for

mes, without

n one end of

e-sample and the test machine pin (preferably the fixed end pin);

a load of 2 % of MBS shall be applied to the sample;

a rigid steel lever shall be firmly attached across the face of the rope end fitting at right angles to the line

of applied load;

the load shall be reduced to zero and a compression load cell, mounted on a solid base, placed in

touching contact with the extremity of the lever;
the distance of the load cell contact point from the centre line of the rope shall be measured;

the load on the rope, F, shall be increased to 10 % of MBS;

© 1SO 2007 — All rights reserved
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1)

the torque in newton metres (N-m), generated by the rope at 10 % of MBS, shall be calculated by
reference to the load cell measurement and lever arm length.

The torque factor, Q, shall be calculated using the formula in 5.4.1.

B.6.2 Torsional compatibility

The torsional compatibility shall be verified by the following procedure:

equal length samples of the fibre rope and of the wire rope to be matched shall be connected in series

nged in a test machine with both outer ends fixed;

with megns to measure any rotation of the connection, such as a lever;

ble shall be loaded to 2 % of the wire rope component MBS. The length of each rope and'tl
the wire rope shall be measured;

to settle the sample, the composite sample shall be cycled 10 times between 2y% and 20
e component MBS;

ple shall be held at the 20 % load and the connection between the two(ropes shall be pro
ple shall be cycled 10 times with a load of + 10 % of MBS,/and the angular rotation ¢
on per cycle shall be noted;

bge cyclic degree of rotation per lay of the wire rope shalkbe calculated and shall not excee
ecified in 5.4.2.

le ingress resistance

shall be tested as follows:

e lay

% of

vided

f the

d the

a specimen from a new rope with useful lengthr of at least two times the rope diameter shall be selecfed;

an amouint of soil shall beZadded at a proportion of 25 % of water weight. The soil shall meet or e

imen ends shall be sealed with\a waterproof compound;

imen shall be placed intaJa hyperbaric chamber and it shall be immersed in tap water
t volume to cover it. It shall be kept for 60 min at atmospheric pressure;

ng shown in Figure B.3;

allowed o settlexand it shall be kept suspended in water;

re of 100MPa shall be applied during a period of 72 h. During this period, the soil shall n

ith a

ceed

ot be

period, the pressure shall be removed and the rope core shall be examined by a sca

hning

electron microscope (SEM) to determine the efficiency of the filter in avoiding soil particle ingress with a

a)
and arra
b) the sam
length o
c) in order
wire rop
d) the sam
e) the sam
connect
f)  the aver
value sp
B.7 Partig
One sample
a)
b) the speg
c) the spe
sufficien
d)
the grad
e) a press
f) after thi
size equ
24

al to, or greater than, the one stipulated.
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r¢tained percentage (%)

c
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p
p

N < X & 0N -

Figure B:3— Grading of soil for particle ingress resistance test
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Annex C
(informative)

Certificate of conformity — Polyester ropes for offshore stationkeeping

Certificate Number:

Purchaser

Purchaser Order Number

Production|Order

ROPE IDENTIFICATION

Designatior
Reference $tandard ISO 18692
Material . | polyester
Reference I1Iumber
Type of cor{struction : | Torque-neutral (type TF) - Torque-matched (type TM) *
Linear denJity (ktex)
Minimum Bfeaking Strength (kN )
RCS / Type |Approval Certificate
number
* specify
Item Rope Nominal length Actual length Rope length at Rope net Packaging
individual (at ...% of MBS) (at ...% of MBS) reeling handling mass number
ideptification tension
humber
(metres) (metres) (metres) (kg)**

1

2

3

** including termination and fitting

Place: Date:

Quality Control Supervisor
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Annex D
(informative)

Guidance for rope handling care

D.1 General considerations

Whenever fibre ropes for offshore stationkeeping are being handled, avoid the following:

a) ¢ontact between rope and sharp edges (attention to vessel’s drum area and stern roller);

© 1SO 2007 — All rights reserved 27


https://standardsiso.com/api/?name=5a5be6ccc46ef53eca2990392f767605

ISO 18692:2007(E)

b) excessive abrasion between rope and rough surfaces (attention to vessel’s deck and stern roller);

>

S =
=

AR

Figure D.2 Figure D.3

¢) working jor handling with sharp tools (knives, blades, steel cables);

yaZlli4

Figure D.4 Figure D.5
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Figure D.6

d) ¢xcessive dirt in the rope and work area (oil, mud, scraps);

© 1SO 2007 — All rights reserved
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e) excessive twist or bending in the rope;

Figure D.8

2 -
= K,ﬂ =\

W

Figure D.9

f)  contact with chemicals and prolonged exposure to sunlight.

D.2 Presentation of rope on reels
Fibre ropes for offshore stationkeeping will normally be supplied wound onto steel reels.

Protective packaging material will be wound around the main body of the rope to provide protection during
transportation.
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Packaging material should be carefully removed without cutting or damaging the rope. Strapping around the
packaging may be under high tension and may snap back when cut, so extra care should be taken.

Insert segments will likely be provided in packing crates of considerable dimension. Crates may be handled with
a forklift truck of suitable dimension and working load provided the fork positions enable safe lifting. Alternatively,
the crates may be lifted by a slinging arrangement provided the slings are connected to the underside of the
crate and are positioned to enable equal load distribution and safe lifting. Lifting slings which risk to damage the
crate, thereby risking the segments packed inside, are not permitted.

D.3

Reel lifting and handling

WherL using a crane, reels should be lifted using a specified lifting arrangement.

When lifting reels, the initial load application and final set-down should be conducted as slowly

possi

Reeld
is ab

Reeld
to lift

Whelle reel cradles are provided, the reel should not be disconnected from the cradle until just prior

into t
corre

D.4

The rfopes should be stored on reels on flat.ground in reel cradles, where supplied, or else suitab

preve

covelled if stored outside to avoid prolonged exposure to sunlight, prevent plant growth on the

preve
is ma

Steel
rope

ble to prevent the imposition of undue acceleration and deceleration forces.

olutely essential, and only on flat clear ground and where methods to fully'control rolling are a

reels in either the full or empty condition.

ne rope spooling mechanism. The use of the cradle will préyvent reel rolling, minimize instabili
Ct reel orientation when in storage.

Reel storage and maintenance

nt any unexpected movement. They. Should not be stacked on top of each other. The resg

nt abrasive particles from being deposited into the cover. These measures will ensure that th
intained in as good a condition:as possible.

spools and other fittings 'should not be connected to the rope when stored on a reel to avoi
Cover.

and softly as

should not be rolled on the floor when loaded with rope. When empty, reels should not be r¢lled unless it

bplied.

should not be twisted or moved sideways whilst standing on the ground. Forklift trucks should not be used

to installation
y and ensure

y chocked to
Is should be
ropes and to
e rope cover

d chafing the

©I1SO
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D.5 Installation

D.5.1 Deployment overboard

During deployment overboard, the following precautions are recommended.

a) When a new rope is in contact with the vessel’s deck and stern roller, spraying water directly on the rope
will help to avoid damage caused by external abrasion and reduce rope internal abrasion between fibres.

b) When in

32

polyuret

/

Figure-D.10

stalling the thimble, avoid excessive.opening of the rope eye, which may damage or cradk the

nane coating.

T

Figure D.11
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c) Avoid proximity with works involving fire, corrosive chemical products, or excessive heat. If unavoidable,
protect the rope.

d) A

D.5.

The maximum line tension during deployment-should be calculated and designed not to exceed 1

The ¢
does
latter
deplg

The {
recor
deplg
dedig
fibre
the b

Tore
the rq

Figure D.12

Avoid contact of the rope with the seabed.

p Line tensions and re-reeling

eployment of heavy anchors and long+lengths of chain may be required. It is recommended
not support the complete weight of.these and they are either pre-deployed or a second line i
case, care should be taken t{o avoid the second line causing damage to the rope bot
yment and after disconnectienxThis second work line should ideally be a torque-balanced fibrg

tandard reels that ropes\are normally transported on will not withstand line tensions over a fe
hmended that the ropesbe transferred to a winch drum on an anchor-handling vessel or to a
yment reel. The lines can then be deployed directly from the winch or from the deployms
ated deploymeft winch. Any temporary connection to the eye during re-reeling should be n
Fope or wehbing sling. The load in any connecting rope should be kept to a minimum to avo
paring point,of the eye.

duce the chances of burying on a drum and possible damage caused to the cover by relative
pe-against the layer below, the deployment tension should be designed to be as low as poss
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mechanism. As a guide, lines re-reeled at low tension and deployed with a line tension below 5 % of MBS do not
experience problems with burying.

D.5.3 Equipment condition

All surfaces with which the rope will come into contact should be smooth and free from sharp edges. Relative
movement between the rope and any equipment that it will contact during deployment should be avoided.
Special care should be taken to avoid contact between the polyurethane eyes of the rope and metal parts such
as winch frameworks.
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D.5.4 Rollers and rope bending

Occasional bending and running over rollers is allowable during deployment. The rope should not be repeatedly
cycled around rollers for prolonged periods of time. The rope should also not be left for prolonged periods

around bends under dynamic loading conditions.

Drums, sheaves and rollers should rotate freely.

The minimum storage D/d ratio is given by the barrel diameter of the transport reels. Insert lengths may utilize
a lesser D/d ratio when packed in the original shipment.

D.5.5 Pre-tensioning and hook-up

In order to

life of the mg
from the rop
necessary.

When applyi
clear of any
submerged if

test the anchors and to remove initial constructional stretch from the tethers, ‘al tensipning
programme may be used. It may also be necessary to re-tension the lines from time to time-during the|early

oring system and after its first storm loading in order to remove further constructional extehsion
. Line tensions should continue to be monitored and retensioning should.be completed when

g high tensions to the rope during deployment or hook-up, the rope .and terminations shoyld be

bends or obstructions. The rope should be completely outboard of the deployment vessel ang fully

the seawater.

D.6 Identifying damage

D.6.1 Dam

Small extern
and filter is
performance

age to the rope cover

bl damages, such as dirt and minor abrasion)are very common. The objective of the rope fover

to protect the inner cores. The cover .and filter are not considered for calculations of|rope

regarding, for example, breaking strength and stiffness.
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Figure D.13
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