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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, RPart 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting) Publication ps an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

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

ISO 2408 wag prepared by Technical Committee ISO/TC 105, Steel wire repes.

This third edjtion cancels and replaces the second edition (ISO 2408:1985), which has been techpically
revised.
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Introduction

This International Standard was developed in response to a worldwide demand for a specification giving

minim

um requirements for ropes for general purposes.

As in previous editions, this edition of 1ISO 2408 specifies metric sizes and grades of rope for the more
common classes of rope. In addition, and for comparison, information is given in this edition on imperial rope

sizes
safety
that th
asub

This |
ropes

Comp)

and grades in order to assist in the rope selection process and help to ensure that exis
are maintained on equipment originally designed to use such ropes. In these cases, it’is |
e equipment designer or rope manufacturer (or other competent person) be consulted pr
btitute rope.

nternational Standard does not restrict itself to those classes covered by the tables: other {
with compacted strands and compacted (swaged) ropes, may also confofrm to it.

5ting levels of
ecommended
or to ordering

ypes, such as

ementing this International Standard is ISO 17893, which covers definitions, designation and classification.
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INTERNATIONAL STANDARD

ISO 2408:2004(E)

Steel wire ropes for general purposes — Minimum requirements

1

Scope

This International Standard specifies minimum requirements for the manufacture and testing.of

wire
also

const
ropes

rppes for general purposes, including lifting equipment such as cranes and hoists. Ropes
;Iiealt with, and tables giving minimum breaking forces for the more common/sizes
uctions of stranded rope presented. It is applicable to single-layer, rotation-resistant and f

60 mm, supplied as bulk manufacture. It is not applicable to ropes for

2

The

nining purposes,

rcraft control,

Q

—

He petroleum and natural gas industries,

Q

brial ropeways and funiculars,

lifts, or

—h

ishing purposes.

Normative references

fpllowing referenced documents, are indispensable for the application of this docume

references, only the edition citedyapplies. For undated references, the latest edition of th
document (including any amendments) applies.

ISO
wire

ISO

ISO

ISO

ISO

ISO

2P32:1990, Round drawn wire for general purpose non-alloy steel wire ropes and for large
rppes — Specification's

31108, Steel wire ropes for general purposes — Determination of actual breaking load
4845, Steel wire ropes — Fibre main cores — Specification

4B46) Steel wire ropes for general purposes — Lubricants — Basic requirements

stranded steel
for slings are

grades and
arallel-closed

made from wires of uncoated (bright), zinc-coated and zinc-alloy coated finishlitirrope diameters of up to

ht. For dated
e referenced

Hiameter steel

6892, Metallic materials — Tensile testing at ambient temperature

7800, Metallic materials — Wire — Simple torsion test

ISO 10425:2003, Steel wire ropes for the petroleum and natural gas industries — Minimum requirements and
terms of acceptance

ISO

178931), Steel wire ropes — Vocabulary, designations and classifications

1) To be published.

© 1SO 2004 - All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 17893 apply.

4 Requirements

41

4.1.1 Wire

Material

Before ropem

specified in A
NOTE 1 An
NOTE 2 Fo

meet or exceed

For those rop
the limits give

Table 1 —

NOTE3 Th
Tables C.1to (

All wires of th
The methods
41.2 Core

Cores of sin

aking, wires shall conform to the diameter, torsion and, where applicable, coating require
nnex A.

nex A is based on ISO 2232 but with extended wire sizes and wire tensile strength grades,

a given wire size and tensile strength grade, the torsional properties of the wires in A2 of ISO 1042
the values given in Annex A of this International Standard.

es where a rope grade is applicable, the tensile strength grades of-the wires shall be sub,
hin Table 1.

Rope grade | Range of wire tensile strength grades
N/mm?
1570 1370401 770
1770 1870 to 1 960
1960 1770to0 2160
2160 1960 to 2 160

e minimum breaking force yalues of those ropes of grades 1570, 1770, 1960 and 2160 as cove
.14 are calculated on the-basis of rope grade and not individual wire tensile strength grades.

of test shall be-in accordance with ISO 2232.

e same nominal diameter in the same wire layer shall be of the same tensile strength grade.

ments

65:2003

ect to

[ensile strength grades of wires (excluding centre and filler wires) for given rope grgdes

red by

ch as

jle-layer stranded ropes shall normally be of steel or fibre, although other types su

composites (€

The purchase

-g. steetplusfibreorsteet ptuspotymer)orsotidpotymermay atso besupptied:

r should specify any particular core type requirements.

Fibre cores for single-layer stranded ropes shall conform to ISO 4345 and for rope diameters 8 mm and above

shall be doubl

y closed (i.e. from yarn into strand and from strand into rope).

Natural fibre cores shall be treated with an impregnating compound to inhibit rotting and decay.

Steel cores shall be either an independent wire rope (IWRC) or a wire strand (WSC).

Steel cores of single-layer stranded ropes larger than 12 mm diameter shall be an independent wire rope
(IWRC), unless specified otherwise.

© ISO 2004 — All rights reserved
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4.1.3 Lubricant

Lubricants shall conform to ISO 4346.
4.2 Rope manufacture

421 General
All the wires in a strand shall have the same direction of lay.

The core, except for compacted (swaged) ropes, shall be designed (steel) or selected (fibre) so that in a new
rope ynder tension on the closing machine there 1s clearance between the outer strands.

The cpmpleted rope shall be evenly laid and free from loose wires, distorted strands and gther irfegularities.
When|uncoiled and under no load the rope shall not be wavy.

Rope [ends that have no end fittings shall, when necessary, be so secured as-to maintain the iptegrity of the
rope gnd prevent its unravelling.

4.2.2 | Wire joints
Wires|over 0,4 mm in diameter shall, where necessary, have their‘ends joined by brazing or welging.

Wires|up to and including 0,4 mm diameter shall, where necessary, be joined by brazing, welding, twisting or
by endls being simply inserted in the strand’s formation.

If twisling as a joint is performed during rope manufacture, any protruding twisted wire ends shall be removed
from the finished rope.

4.2.3 | Lubrication

The amount of lubrication and type of lubricant shall be appropriate to the rope duty.
The plrchaser should specify thesrepe duty or any particular lubrication requirements.
4.2.4 | Preformation and postformation

Ropeg shall be preformied and/or postformed unless specified otherwise by the purchaser.

NOTE Some parallel-closed and rotation-resistant ropes could be non-preformed or be only partially pfeformed.

4.2.5 | Construction

The rgpe.construction shall be either one of those covered by the following classes or a construction, including
compacted strand ropes and compacted (swaged) ropes, as stated by the manufacturer:

6x7,6x24FC, 6 x 37TM, 6 x 19, 6 x 36, 8 x 19, 8 x 36, 6 x 25TS, 18 x 7, 34(M) x 7 and 35(W) x 7.

Where only the rope class is specified by the purchaser the construction supplied shall be decided by the
manufacturer.

The purchaser should specify the rope construction or class.

4.2.6 Grade

The rope grades for the more common classes of ropes shall be as given in Tables C.1 to C.14.

© 1SO 2004 - All rights reserved 3
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Intermediate rope grades, including those as given in ISO 10425, may be supplied by agreement between the
purchaser and the manufacturer providing all of the other requirements are met.

NOTE

Not all ropes will necessarily have a rope grade.

4.2.7 Wire finish

The finish of the wires shall be uncoated (bright), zinc-coated Quality B or zinc coated Quality A.

For ropes of bright wire finish, substitution of bright wires by zinc-coated wires shall be limited to inner wires,
centre wires, filler wires and core wires.

For ropes of z

Where zinc-c

4.2.8 Direcfion and type of lay

The direction
a) right ordir
b) left ording

c) rightlang

d) leftlang lay (sS)®);

The direction

4.3 Designation and classification

Rope designgtion and classification shall conform to the system requirements of ISO 17893.

4.4 Dimensions

4.41

4411

The nominal diametershall be the dimension by which the rope is designated.

4412 To

Diameter

General

inc coated wire finish, all of the wires shall be zinc coated, including those of any steel corelz.

pated is specified this may also include zinc alloy Zn95/Al5.
and type of rope lay shall be one of the following:

ary lay (sZ2)2);

ry lay (zS)3);

lay (22));

and type of rope lay should be specified by the purchaser.

erance

When measured in accordance with 5.3, the measured diameter shall be within the tolerances given in

Table 2.

2)
3)
4)
5)

Formerly referred to as right hand ordinary (designated RHO) and right regular lay (designated RRL).
Formerly referred to as left hand ordinary (designated LHO) and left regular lay (designated LRL).
Formerly referred to as right hand langs (designated RHL) or right lang lay (designated RLL).
Formerly referred to as left hand langs (designated LHL) or left lang lay (designated LLL).

© ISO 2004 — All rights reserved
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Table 2 — Tolerances on rope diameter

Nominal rope diameter Tolerance as percentage of nominal diameter
d Ropes with strands that are exclusively of Ropes with strands that incorporate
mm wire or incorporate solid polymer centres fibre centres?
2<d<4 +8 —
+7 +9
4<d<6 0 0
6<d<8 +2 +§
+5 +7
>8 0 0

a8  For example, 6 x 24FC.

441.8 Difference between diameter measurements

The djfference between any two of the four measurements taken in accordance with 5.3 and expressed as a
percentage of the nominal rope diameter shall not exceed the values-given in Table 3.

Table 3 — Permissible differences between anytwo diameter measurements

Nomihal rope diameter Tolerance as\percentage of nominal diameter
d Ropes with strands that are exclusively of wire Ropes with strands that
mm or incorporate solid\polymer centres incorporate fibr¢ centres?
2<d<4 7
4<d<6 6
6<d<8 5
>8 4

r example, 6 x 24FC.

4.4.2

For si

(d).

Lay length

hgle-layer ropes of 6 x 7 class, the length of lay of the finished rope shall not exceed 8 x

rope diameter

For other single-layer ropes with round strands (except those with three or four sirands), para

lel-lay closed

ropes and rotation-resistant ropes with round strands or shaped strands, the length of lay of the finished rope
shall not exceed 7,25 x rope diameter (d).

For single-layer ropes with shaped strands, e.g. triangular strand, the length of lay of the finished rope shall
not exceed 10 x rope diameter (d).

© 1SO 2004 - All rights reserved


https://standardsiso.com/api/?name=2b2d9aa48946181ddfc5afaa9197d48a

ISO 2408:2004(E)

4.4.3 Rope length

The length of rope supplied, under no load, shall be equivalent to the specified length subject to the following

tolerances:

<400m: * 5 %;

+20

> 400 m and < 0

1000 m:

m; and

— >1000m: *3 %.

4.5 Breaking force

4.5.1 Genelal

The minimum)| breaking force, F,.;, for a given rope diameter and construction shall be either

m|n7

a) asgiven|n Tables C.1to C.14, or

b) as stated by the manufacturer.
For those rop
shall be calcu

given in Tablg

es covered by Tables C.1 to C.14, the minimum breaking-force of intermediate rope diar]
lated using the formula given in Annex D with the respective minimum breaking force fact
D.1.

When tested |n accordance with 5.4.1, the measured breaking-force, F',,, shall be greater than or equal
minimum breaking force, F ..

Breaking force testing requirements shall be in accordance with Table 4.

NOTE Th
produced in se
a range of di

e requirements for breaking force testing take into account: a) the rope size; b) whether or not rog
[ies, i.e. repeatedly produced; c) whether or not the minimum breaking force factor is consistent thro

ameters; and d) whether or notithe manufacturer is operating a quality system in accordand

ISO 9001:2000] certified by an accredited third.party certification body.

4.5.2 Ropes produced in series.~— Manufacturer operating a quality system in accordance with
1ISO 9001:20Q0 certified by an-accredited third party certification body

The manufacjurer shall be\able to provide the results from type testing in accordance with the samplin
acceptance cfiteria in Annéx B.

Type testing ghall.be repeated on any rope that has its design changed in any way which results inam
(e.g. increas

heters
prs as

to the

es are

ughout
e with

g and

pdified
ropes

of a lower gra

esting

requirements, it shaII not be necessary to repeat the tests on those ropes provrded the breaklng force is

calculated with the same spinning loss.

Subsequent production lengths of ropes produced in series shall be deemed to conform to the breaking force

requirements when the manufacturer has satisfactorily completed
a) the appropriate type tests (see Annex B), and

b) a periodic breaking force test in accordance with Method 1 (see 5.4.1) or one of the alternative me

known as Methods 2 and 3 (see 5.4.2 and 5.4.3),

on a sample from every twentieth production length.

thods,

© ISO 2004 — All rights reserved
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Table 4 — Breaking force testing requirements

Manufacturer NOT operating a
Min. breaking ) Manufacture_r operating a quality sy§tem quality system in accordance
for.ce factor in accordance with ISO 9001:2000, certified by an with 1ISO 9001:2000, certified by
accredited third party certification body an accredited third party
certification body
Same factor Breaking force test in accordance with 5.4.1 (Method 1) on a | Breaking force test in accordance
throughout a sample from each production length; or, if produced in with 5.4.1 (Method 1) on a sample
subgroup of rope series, from each production length.
diameters Type testing in accordance with the sampling regime and
acceptance criteria of B.1 plus periodic breaking force test in
accordance with 5.4.1 (Method 1), 5.4.2 (Method 2) or 5.4.3
(Method 3) on a sample from every twentieth production
length relating to the subgroup of diameters.
Differgnt factor Breaking force test in accordance with 5.4.1 (Method 1) on a | Breaking force test infaccordance
throughout a sample from each production length; or, if produced in with 5.4 1 (Method 1) on a sample
subgrpup of rope series, fromeeach productionlength.
diameters Type testing in accordance with the sampling regime and
acceptance criteria of Annex B.2 plus periodic test in
accordance with 5.4.1 (Method 1), 5.4.2 (Method 2) or 5.4.3
(Method 3) on a sample from every twentieth production
length of a given rope diameter and construction.
NOTE Breaking force type testing demonstrates that a steel wire rope produced in series and certified by the manufacturer as
conforpning to this International Standard possesses the minimum breaking for¢e'stated by the manufacturer. The purpose of these tests
is to prlove the design, material and method of manufacture.

5 V

5.1

Comp
the in

5.2

Comp|

5.3

Diamg
excee

erification of requirements and test-methods

Materials

iance with the wire, core and lubricant requirements shall be confirmed through a visual
bpection documents supplied with the wire, core and lubricant respectively.

Rope manufacture

iance with the requiréments for wire joints and preformation shall be confirmed through vis

Test on rope-for diameter

ter measurements shall be taken on a straight portion of rope, either under no tension or

verification of

hal verification.

a tension not

ding 5:% of the minimum breaking force, at two positions spaced at least 1 m apart. At

bach position,

two leasurements, at 90° apart, of the circumscribed circle diameter shall be taken. Tl||e measuring

equip

ent shall extend over at least two nr*ljnr\nnf strands

The average of these four measurements shall be the measured diameter.

5.4

5.41

Test on rope for breaking force

Method 1 — Measured breaking force, F,

The method of test and acceptance criteria shall be in accordance with ISO 3108 except for the following:

a) the selected test piece shall have its ends secured to ensure that the rope does not unravel,

b) the minimum free test length excluding any rope terminations shall be 600 mm or 30 x nominal rope
diameter, whichever is the greater;

© 1SO 2004 - All rights reserved
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more than 0,5 % of the minimum breaking force per second;

from the base of the grip or the termination and the minimum breaking force has not been reached;

which shall achieve or exceed the minimum breaking force value.

after 80 % of the minimum breaking force has been applied, the force shall be increased at a rate of not

the test may be terminated without breaking the rope when the minimum breaking force is reached or

the test may be discounted where the rope fractures within a distance equivalent to six rope diameters

when the minimum breaking force value is not reached, three additional tests may be carried out, one of

c)
d)
exceeded;
e)
f)
5.4.2 Methg

Add together

rope and mulf
a) the spinn
b) the partig

The partial sf
type testing.

In the case o
wire.

The wires shd
NOTE Th
When this m
(post-spin) br|
Method 1 sha|
If the measur
value, the mir
force value ar

In such caseq
or deleted fro

5.4.3 Methg

Add together

d 2 — Calculated measured (post-spin) breaking force

the measured breaking forces of all the individual wires after they have been removed frg
iply this value by either

ng loss factor derived from Annex D, or

| spinning loss factor obtained from the results of type testing.

triangular strand ropes, the triangular centre of the stfand may be considered as an ind

Il be tested in accordance with the wire tensile test specified in ISO 6892.

e result from this test is known as the “calculated.measured (post-spin) breaking force”.

bthod (i.e. Method 2) is used for the (periodic test (see Table 4) and the calculated mead
baking force value is less than thé intended minimum breaking force value, another test
| be carried out.

bd (actual) breaking force-in_this second test fails to meet the intended minimum breaking

d type testing shall be.repeated using Method 1.

, the rope grade-shall either be de-rated in line with the de-rated minimum breaking force
M the rope designation.

d 3 —.Calculated measured (pre-spin) breaking force

the, measured breaking forces of all the individual wires before they are laid into the rop

m the

inning loss factor used in the calculation shall be the lowest ofthe three values obtained from

vidual

sured
using

force

imum breaking force shall-be de-rated to a value not exceeding the measured (actual) br¢aking

value

e and

multiply this v

L lia by the total eninnina loss factor obtained from-the roaculte of tvune tacting The total o
THe—0ytHetota-SPHRHRG0SS 3 6t0ovtae aHomMeTFeSHUHSorHypetesStRg—etowa-S

inning

loss factor used in the calculation shall be the lowest value of the three values obtained from type testing.

The wires shall be tested in accordance with the wire tensile test specified in ISO 6892.

NOTE

The result from this test is known as the “calculated measured (pre-spin) breaking force”.

When this method (i.e. Method 3) is used for the periodic test (see Table 4) and the calculated measured (pre-
spin) breaking force value is less than the intended minimum breaking force value, another test using

Method 1 sha

Il be carried out.

If the measured breaking force in this second test fails to meet the intended minimum breaking force value,
the minimum breaking force shall be de-rated to a value not exceeding the measured breaking force value
and type testing shall be repeated using Method 1.

© ISO 2004 — All rights reserved
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In such cases, the rope grade shall either be de-rated in line with the de-rated minimum breaking force value
or deleted from the rope designation.

6

6.1

Information for use

6.1.1

A cer

Certificate

General

ficate shall confirm compliance with this standard

Unles

a)
b)
c)
d)
e)

f)

C

>

—
O

3

d

The ¢

The is
be theg

b)

prtificate number;

bme and address of the manufacturer;

Liantity and nominal length of rope (optional);

pe designation (see ISO 17893);

inimum breaking force;

bte of issue of the certificate and authentication.
brtificate number shall enable traceability of the rape.

suing of a certificate by the manufacturer and whether or not, and which, test results are
subject of agreement between the purchaser and the manufacturer.

Test results
test results are provided, thetcertificate shall additionally give either a) or b) or both, as foll
reaking force test on rope = state which value, i.e.
measured breaking force, or
calculated\measured (post-spin) breaking force, or
calculatéd measured (pre-spin) breaking force;

sts.on wires —

5 specified otherwise by the purchaser, the certificate shall give at least the following information:

given should

pwWsS!:

1) number of wires tested,

2) nominal diameter of wires,

3) measured breaking force of wire,

4) tensile strength based on nominal diameter,

5) number of torsions completed (and test length),

6) mass of coating.

© 1SO 2004 - All rights reserved
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6.2 Packaging and marking

6.2.1 Packaging
Ropes shall be supplied on reels.

The purchaser should specify any particular packaging requirements.

6.2.2 Marking

The manufacturer's name and address and certificate number shall be legibly and durably marked on a tag
attached to the reel.

10 © 1SO 2004 — All rights reserved
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Dimensional and mechanical properties of round wires
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Annex A
(normative)

(before ropemaking)

The variations in tensile strengths shall not exceed the nominal values by an amount greater than those given
in Table A.1. The values of tensile strength grade are the lower (minima) limits for each tensile strength grade.

Table A.1 — Permitted variations in tensile strength

Nominal diameter | Permitted variation in tensile strength above neminal
mm N/mm?2
0,2<5<0,5 390
0,5<5<1,0 350
1,0<0<15 320
1,56<6<2,0 290
2,0<5<35 260
35<8<7,0 250

The diameter tolerances, minimum numberof torsions and minimum masses of coating fo
strendth grades 1370, 1570, 1770, 1960 and_2160 shall be in accordance with the values given i

For infermediate wire tensile strength grades the values for the next highest grade shall apply.

I wire tensile
n Table A.2.

© 1SO 2004 - All rights reserved
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ISO 2408:2004(E)

Table A.2 — Diameter tolerances, minimum number of torsions and minimum masses of zinc for
tensile strength grades 1370, 1570, 1770, 1960 and 2160

Tolerance Minimum number of torsions based on test length of 100 x § mlzlsizig}uz'ir:-.c
Nominal R
diaTv?:: rof ngl?/t. 2:d anZhsl/'foj; B'igh;fgﬂgggl‘xg"ize“' Galvanized or Zn95/Al5 fra'z‘;ag':f;g
Zn95/Al5 Quality
Quality B Quality A Quality B Quality A
mm mm Tensile strength grade (N/mm2) g/m2
1370|1570 1770|1960|2160| 1370|1570 (1770 (1960 B A

0,20 < 6< 0,25 +0,008 — 20

0,25 < 6< 0,30 +0,008 — 30

0,30 < 6< 0,40 +0,01 +0,025 30

0,40 < 6< 0,50 +0,01 +0,025 40 75
0,50 < 6< 0,55 +0,015 +0,03 34 30 28 25 23 50 90
0,55 < 6< 0,60 +0,015 +0,03 34 30 28 25 23 50 90
0,60 < 6< 0,65 +0,015 +0,03 34 30 28 25 23 60 120
0,65 < 6<0,70 +0,015 +0,03 34 30 28 25 23 60 120
0,70 < 6< 0,75 +0,015 +0,03 34 30 28 25 23 21 19 17 60 120
0,75 < 6< 0,80 +0,015 +0,03 34 30 28 25 23 21 19 17 60 120
0,80 < 6<0,85 +0,015 +0,03 34 30 28 25 22 21 19 17 60 140
0,85 < 6< 0,90 +0,015 +0,03 34 30 28 25 22 21 19 17 60 140
0,90 < 6< 0,95 +0,015 +0,03 34 30 28 25 22 21 19 17 70 150
0,95 < 6< 1,00 +0,015 +0,03 34 30 238 25 22 21 19 17 70 150
1,00 < 6< 1,10 +0,02 +0,04 33 29 26 23 21 20 18 13 80 160
1,10 < 6< 1,20 +0,02 +0,04 33 29 26 23 21 20 18 13 80 160
1,20 < 6< 1,30 +0,02 +0,04 38 28 25 22 20 18 15 10 90 170
1,30 < 6< 1,40 +0,02 +0,04 33 28 25 22 19 18 15 10 90 170
1,40 < 6< 1,50 +0,02 +0,04 33 28 25 22 19 18 15 10 100 || 180
1,50 < 6< 1,60 +0,02 +0,04 33 28 25 22 19 18 15 10 100 || 180
1,60 < 6< 1,70 +0,02 0,04 33 28 25 22 19 18 15 10 100 || 200
1,70 < 6< 1,80 +0,02 +0,05 33 28 25 22 19 18 15 10 100 || 200
1,80 < 6< 1,90 +0,025 +0,05 32 27 24 21 18 17 14 9 100 | 200
1,90 < 6< 2,00 £0,025 +0,05 32 27 24 21 18 17 14 9 110 || 215
2,00 < 6<2,10 +0,025 +0,05 32 27 24 21 18 17 14 9 110 || 215
2,10 < 6< 2,2 0,025 +0,06 32 27 L 21 8 17 % 9 10 215
2,20 < 6<2,30 +0,025 +0,06 31 27 24 21 18 20 17 14 9 125 | 230
2,30 <8<240 10,025 +0,06 30 27 24 21 18 20 17 14 9 125 | 230
2,40 < 6<2,50 +0,025 +0,06 29 26 23 20 18 19 15 12 7 125 | 230
2,50 < 6<2,60 +0,025 +0,06 29 26 23 20 18 19 15 12 7 125 | 230
2,60 < 6<2,70 +0,025 +0,06 29 26 23 20 18 19 15 12 7 125 | 230
2,70 < 6<2,80 +0,025 +0,06 29 26 23 20 18 19 15 12 7 135 | 240
2,80 <6<2,90 +0,03 +0,07 28 26 23 20 18 19 15 12 7 135 | 240
2,90 < 6<3,00 +0,03 +0,07 28 26 23 20 18 18 15 12 7 135 | 240
3,00 < 6<3,10 +0,03 +0,07 27 25 21 18 16 18 12 8 5 135 | 240
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Table A.2 (continued)

ISO 2408:2004(E)

Tolerance Minimum number of torsions based on test length of 100 x § m':sigig‘fuz?nc
Nominal R
diameter of ngl?/t. o anag‘sl/'foj; Bright and gal¥anized Galvanized or Zn9s/als | Savanized
Zn95/Al15 Quality
Quality B Quality A Quality B Quality A
mm mm Tensile strength grade (N/mm?2) g/m2
370 (157017701960 (2160|1370 1570|1770 (1960 B A
3,10 s—6<-3:20 =003 +0.07 27 25 24 18 16. 13 12 8 5 135 240
3,20 § 6< 3,30 +0,03 +0,07 27 25 21 18 16 13 12 8 5 135 250
3,30 £ 6< 3,40 +0,03 +0,07 27 25 21 18 16 13 12 8 5 135 | 250
3,40 § 6< 3,50 +0,03 +0,07 27 25 21 18 16 13 12 8 5 135 250
3,50 & 6< 3,60 +0,03 +0,07 26 24 20 16 14 11 10 6 5 135 | 250
3,60 £ 6< 3,70 +0,03 +0,07 26 24 20 16 14 11 10 6 5 135 | 260
3,70 § 6< 3,80 +0,03 +0,07 25 23 19 15 13 11 8 6 5 135 260
3,80 £ 6< 3,90 +0,03 +0,07 24 22 18 14 12 11 7 6 4 135 260
3,90 § 6< 4,00 +0,03 +0,07 24 22 18 14 12 10 7 6 4 135 260
4,00 & 5< 4,20 +0,03 +0,08 23 21 17 13 11 9 6 6 4 150 275
4,20 £ 6<4,40 +0,03 +0,08 21 19 15 N 8 6 5 4 150 | 275
4,40 4 5< 4,60 +0,03 +0,08 20 18 14 10 7 6 5 150 275
4,60 £ 6<4,80 +0,03 +0,08 18 16 12 8 6 5 4 150 | 275
4,80 & 5< 5,00 +0,03 +0,08 17 14 11 7 5 4 3 150 275
5,00 § 6< 5,20 +0,03 +0,08 17 14 11 7 5 4 3 150 300
5,20 £ 5 < 5,40 +0,03 +0,08 14 12 10 5 4 3 160 | 300
5,40 § 5 < 5,60 +0,04 +0,09 12 10 8 4 3 2 160 300
5,60 « 5 < 5,80 +0,04 +0,09 10 8 6 3 2 2 160 | 300
5,80 5 < 6,00 +0,04 +0,09 8 6 6 3 2 2 160 | 300
6,00 & 5< 6,25 +0,04 +0,09 8 6 6 3 2 2 160 300
6,25 £ 5< 6,50 +0,04 +0,09 7 6 5 2 2 160 | 300
6,50 & 5< 6,75 +0;04 +0,09 6 5 4 2 2 160 300
6,75 £ 6< 7,00 0,04 +0,10 6 5 4 2 2 160 | 300
© ISO 2004 — Al rights reserved 13
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ISO 2408:2004(E)

B.1 Ropes
subgroup

Annex B
(normative)

Sampling and acceptance criteria for type testing
of ropes produced in series

The manufaciurer shall divide the intended size range into subgroups based on the following:

over 6 m

over 12

over 24

over 48 n

For each of

nominal diameter up to and including 6 mm;

m up to and including 12 mm;

nm up to and including 24 mm,;
nm up to and including 48 mm,;
hm up to and including 60 mm.

he subgroups representing the intended range and having the same construction, grad

minimum breaking force factor, the manufacturer shall perform*a breaking force test in accordance with

on a sample f

rom each of three separate production lengths, of rope of different nominal diameters.

If all three sa
and minimu
breaking forc
subgroup unti

B.2 Ropeg having different min. breaking force factors throughout rope diameter

subgroup

ples pass the test, all rope sizes within-that subgroup of that particular rope construction,

mIbreaking force factor shall be deemed-to have satisfied the type testing requirements; oth

testing shall continue on a sample/from each consecutive production length of rope with
the requirements are met.

The manufac{urer shall perform a breaking force test in accordance with 5.4.1 on a sample from each o

separate prod

uction lengths of rope of the same nominal diameter.

If all three samplestpass the test, the diameter and construction having that particular minimum breaking

factor shall be

deemed to have satisfied the breaking force type testing requirements.

e and
5.4.1

grade
Brwise,
n that

three

force

If any one of the samples fails the test, the tests shall be repeated until the measured breaking forces of three
consecutive production lengths of that rope diameter and construction meet or exceed the minimum breaking

force value.

14
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ISO 2408:2004(E)

Annex C
(normative)

Tables of minimum breaking forces for more common rope classes,
sizes and grades

Tables C.1 to C.14 present the minimum breaking forces for the more common classes, sizes and grades of
rope.

Highel values of minimum breaking force than those given in these tables may bel\specified by the
manufacturer.

NOTE The values of approximate nominal length mass are given for information.

© 1SO 2004 — Al rights reserved 15
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ISO 2408:2004(E)

Table C.1 — Class 6 x 7 with fibre core

Typical cross-section Typical construction
Rope Strand Outer wires
construction construction Total Per strand
6 x 7-FC 1-6 36 6
Nominal rope diameter Approximate nominal Minimum breaking force
length mass Grade 1770 Grade 1960
mmmn kg/100 m kN kN
6 12,4 21,2 23,4
6,35 — _ )
7 16,9 21,8 31,9
7,94 — — —
8 22,1 37,6 41,6
9 27,9 47,6 52,7
9,p — — —
10° 34,5 58,8 65,1
11° 417 71,1 78,7
1111 — — —
122 49,7 84,6 93,7
1217 — — —
1 ja 58,3 99,3 110
142 67,6 115 128
1443 — — —
1519 — — —
16° 88,3 150 167
182 112 190 211
192 125 212 235
1911 — — —
2(¢2 138 235 260
222 167 284 315
22|2 — — —
242 199 338 375
25(4 — — —
262 233 397 440
242 270 461 510
28|6 — — —
31,8 — — —
322 353 602 666
34,9 — — —
352 423 720 797
36 447 762 843
38 498 849 940
38,1 — — —
402 5562 940 1040

a8  Preferred sizes.
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ISO 2408:2004(E)

Table C.2 — Class 6 x 7 with steel core

Typical cross-section

Typical construction

Rope Strand Outer wires
construction construction Total Per strand
6 x 7-WSC 1-6 36 6
6 x 7-IWRC 1-6 36 6
Nominal rope diameter Approximate nominal Minimum breaking force?
length mass
Grade 1770 Grade 1960
mm kg/100 m kN N
6b 13,8 22,9 25,3
6,35 — — |
70 18,8 31,1 .5
7,94 — — -
8b 24,6 40,7 450
gb 31,1 51,5 7.0
9,5 — — -
10P 38,4 63,5 70,4
11P 46,5 76,9 85,1
11,1 — — -
12P 55,3 91,5 101
12,7 — _ |
13P 64,9 107 119
140 75,3 125 138
14,3 — — -
15,9 — — -
16° 96,3 163 180
18P 124 206 228
19P 139 229 254
19,1 — _ |
20° 154 254 281
220 186 308 341
22,2 — _ |
24P 221 366 405
25,4 — — -
26 260 430 476
28P 301 498 452
28,6 — — -
21 ‘Q
320 393 651 721
34,9 — — —
35° 470 778 778
36° 498 824 912
38P 554 918 1020
38,1 — — —
40° 614 1020 1130

a

b

The values shown are for ropes with IWRC.

Preferred sizes.

© 1SO 2004 - All rights reserved
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ISO 2408:2004(E)

Table C.3 — Class 6 x 24FC with fibre core

Typical cross-section Typical construction
Rope Strand Outer wires
construction construction Total Per strand
6 x 24FC-FC FC-12/12 72 12
6 x 24FC-FC FC-9/15 90 15
Nominal rope diameter Approximate nominal Minimum breaking force
length mass Grade 1570

mmmn kg/100 m kN
20,1 28,7
9 25,4 36,4
9,p 28,3 40,5
102 31,4 449
112 38,0 54,3
111 38,7 55;3
122 45,2 64,7
12|17 50,6 72,4
132 53,1 75,9
142 61,5 88,0
1443 64,2 91,8
15[9 79,4 114
162 80,4 115
1 102 145
192 113 162
1911 115 164
2(¢2 126 180
222 152 217
22|12 158 221
242 181 259
25|4 203 290
Zja 212 304
242 246 352
28|6 257 367
31|18 318 454
332 322 460
34|19 382 547
352 385 550
36 407 582
382 453 648
38,1 456 652
402 502 718

a

Preferred sizes.

18
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Table C.4 — Class 6 x 37M with fibre core

ISO 2408:2004(E)

Typical cross-section

Typical construction

Rope Strand Outer wires
construction construction Total Per strand
6 x 37TM-FC 1-6/12/18 108 18

Nominal rope diameter Approximate nominal Minimum breaking force
length mass Grade 1770 Grade 1960
mm kg/100m kN N
52 8,65 13,1 14,5
62 12,5 18,8 2p,8
6,35 — — -
72 17,0 25,6 28,3
7,94 — — —
82 22,1 33,4 37,0
92 28,0 42,3 45,8
9,5 — — —
102 34,6 52,2 5,8
112 41,9 63,2 7pP,0
11,1 — N —
122 49,8 75,2 8B,3
12,7 — — —
132 58,5 88,2 o,7
142 67,8 102 13
14,3 — — —
15,9 — — —
162 88,6 134 148
182 112 169 187
192 125 188 209
19,1 — — —
202 138 209 231
222 167 253 280
22,2 — — —
242 199 301 333
254 — — —
262 239 353 391
282 271 409 453
28,6 — — —
31,8 — — —
322 354 535 592
34,9 — — —
352 424 640 708
362 448 677 749
382 500 754 835
881 — — —
402 554 835 925
41,3 — — —
44 670 1010 1120
44,5 — — —
45 701 1060 1170
47,6 — — —
48 797 1200 1330
50,8 — — —
51 900 1360 1500
52 936 1410 1 560
54,0 — — _
56 1090 1640 1810
57,2 — — —
60 1250 1880 2080

a

Preferred sizes.

© 1SO 2004 - All rights reserved
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ISO 2408:2004(E)

Table C.5 — Class 6 x 37M with steel core

Typical cross-section Typical construction
Rope Strand Outer wires
construction construction Total Per strand
6 x 37M-IWRC 1-6/12/18 108 18
Nominal rope diameter Approximate nominal Minimum breaking force?
length mass
Olfaque 177U Siadale 190U

min kg/100 m kN kN
8 24,4 39,2 434
9 30,9 49,6 54,9
9,p — — —
1P 38,1 61,2 67,8
11P° 46,1 74,1 82,1
11|41 — — —
120 54,9 88,2 97,7
12|7 — — —
13° 64,4 95,4 106
14° 74,7 111 126
14|3 — — —
15|9 — — —
16° 97,5 145 160
18° 123 183 203
1¢P 138 204 226
191 — — —
2qb 152 226 250
27 184 273 303
22|2 — — —
24b 219 325 360
254 — — —
2¢° 258 382 423
2g° 299 443 490
28|6 — — —
31|8 — — —
32 390 578 640
34|9 - — —
3q° 467 692 766
3¢° 494 732 810
3g° 550 815 903
38|1 — — —
ag° 610 903 1000
41|3 — — —
44 738 1090 1210
44)5 — — —
4% 772 1140 1270
47|6 — _ _
4 878 1300 1440
50,8 — _ _
51 991 1470 1630
52 1030 1530 1690
54,0 — — —
56 1190 1770 1960
57,2 — — —
60 1370 2030 2 250

@ The values shown are for ropes with IWRC.

b Preferred sizes.
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ISO 2408:2004(E)

Table C.6 — Class 6 x 19 with fibre core

Typical cross-section Typical construction
Rope Strand Outer wires
construction construction Total Per strand
6 x 19S-FC 1-9-9 54 9
6 x 21F-FC 1-5-5F-10 60 10
6 x 26WS-FC 1-5-5+5-10 60 10
6 x 19W-FC 1-6-6+6 36 12
6 x 25F-FC 1-6-6F-12 72 12
Ngminalrepe-diameter Approximate-nominet Minimum-breaking-foree—
length mass Grade 1770 Grade 1960 rade 2160
mm kg/100 m kN kN kN
62 12,9 21,0 23,3 25,7
6,35 — — — —
72 17,6 28,6 3147 34,9
7,94 — — — —
82 23,0 37,4 41,4 45,6
92 29,1 47,3 52,4 57,7
9,5 — — — —
102 35,9 58,4 64,7 71,3
112 43,3 70,7 78,3 86,2
11,1 — — — —
122 51,7 84,1 93,1 103
12,7 — — — —
132 60,7 98,7 109 120
142 70,4 114 127 140
14,3 — — — —
15,9 — — — —
162 91,9 150 166 182
182 116 189 210 231
192 130 211 233 257
19,1 — — — —
202 144 234 259 285
223 174 283 313 345
22,2 — — — —
242 207 336 373 411
254 — — — —
262 243 395 437 482
282 281 458 507 559
28,6 — — — —
31,8 — — — —
322 368 598 662 730
34,9 — — — —
352 440 716 792 873
369 465 757 838 924
38° 518 843 934 1030
38,1 — — — —
402 574 935 1040 1140
443 = = = —
442 695 1130 1250 1380
445 — — — —
452 727 1180 1310 1440
47,6 — — — —
482 827 1350 1490 1640
50,8 — — — —
512 934 1520 1680 1850
522 971 1580 1750 1930
54,0 — — — —
562 1130 1830 2030 2240
57,2 — — — —
60° 1290 2 100 2 330 2 570

a8 Preferred sizes.
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ISO 2408:2004(E)

Table C.7 — Class 6 x 19 with steel core

Typical cross-section

Typical construction

Rope Strand Outer wires
construction construction Total Per strand
6 x 19S-IWRC 1-9-9 54 9
6 x 21F-IWRC 1-5-5F-10 60 10
6 x 26WS-IWRC 1-5-5+5-10 60 10
6 x 19W-IWRC 1-6-6+6 36 12
6 x 25F-IWRC 1-6-6F-12 72 12
Nominal ro ——Approximate-nomineal Minimum-breaking-foree
length mass Grade 1770 Grade 1960 Grade-216p
m kg/100 m kN kN kN
14,4 22,7 251 27,7
6,85 — — — —
19,6 30,9 34,2 37,7
7,94 — — — —
25,6 40,3 44,7 49,2
32,4 51,0 56,5 62,3
40,0 63,0 69,8 76,9
48,4 76,2 84,4 93,0
57,6 90,7 100 111
67,6 106 118 130
78,4 124 137 151
102 161 179 197
130 204 226 249
144 227 252 278
160 252 279 308
194 305 338 372
230 363 402 443
270 426 472 520
314 494 547 603
410 645 715 787
490 772 855 942
518 817 904 997
578 910 1010 1110
640 1010 1120 1230
774 1220 1350 1490
810 1280 1410 1560
922 1450 1610 1770
1040 1640 1810 2000
522 1080 1700 1890 2080
54,0 — — — —
562 1250 1980 2190 2410
57,2 — — — —
602 1440 2270 2510 2770

a

Preferred sizes.
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Table C.8 — Class 6 x 36 with fibre core

ISO 2408:2004(E)

Typical cross-section

Typical construction

Rope Strand Outer wires
construction construction Total Per strand
6 x 31WS-FC 1-6-6+6-12 72 12
6 x 36WS-FC 1-7-7+7-14 84 14
6 x 41WS-FC 1-8-8+8-16 96 16
6 x 41F-FC 1-8-8-8F-16 96 16
6 x 49WS-FC 1-8-8-8+8-16 96 16
465G 4-0-0+9-48 168 18
Ngminal rope diameter Approximate nominal Minimum breaking force
length mass Grade 1770 Grade 1960 Grade 2160
mm kg/100 m kN kN kN
6,35 — — — —
72 18,0 28,6 3157 34,9
7,94 — — - —
82 23,5 37,4 41,4 45,6
92 29,7 47,3 52,4 57,7
9,5 — — — —
102 36,7 58,4 64,7 71,3
112 44.4 70,7 78,3 86,2
11,1 — — — —
122 52,8 841 93,1 103
12,7 — = — —
132 62,0 98,7 109 120
142 71,9 114 127 140
14,3 — — — —
15,9 — — — —
162 94,0 150 166 182
182 119 189 210 231
192 132 211 233 257
19,1 — — — —
202 147 234 259 285
222 178 283 313 345
22,2 — — — —
242 211 336 373 411
254 — — — —
262 248 395 437 482
282 288 458 507 559
28,6 — — — —
31,8 — — — —
322 376 598 662 730
34,9 — — — —
354 450 716 792 873
362 476 757 838 924
38° 530 843 934 1030
38,1 — — — —
402 587 935 1040 1140
41,3 — — — —
442 711 1130 1250 1380
44,5 — — — —
452 743 1180 1310 1440
47,6 — — — —
482 846 1350 1490 1640
50,8 — — — —
512 955 1520 1680 1850
523 992 1580 1750 1930
54,0 — — — —
562 1150 1830 2030 2240
57,2 — — — —
602 1320 2 100 2 330 2 570

a

Preferred sizes.
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ISO 2408:2004(E)

Table C.9 — Class 6 x 36 with steel core

Typical cross-section

Typical construction

Rope Strand Outer wires
construction construction Total Per strand
6 x 31WS-IWRC 1-6-6+6-12 72 12
6 x 36WS-IWRC 1-7-7+7-14 84 14
6 x 41WS-IWRC 1-8-8+8-16 96 16
6 x 41F-IWRC 1-8-8-8F-16 96 16
6 x 49SWS-IWRC 1-8-8-8+8-16 96 16
4N S-IAREG 1-9-9+9-48 108 8
Nominal rope diameter Approximate nominal Minimum breaking force
length mass Grade 1770 Grade 1960 Grade 216D
mm kg/100 m kN kN kN
6,85 — — — —
20,0 30,9 34,2 37,7
7,94 — — — —
26,2 40,3 447 49,2
33,1 51,0 565 62,3
95 — — — —
102 40,9 63,0 69,8 76,9
112 49,5 76,2 84,4 93,0
11,1 — — — —
122 58,9 90,7 100 111
14,7 — — — —
132 69,1 106 118 130
142 80,2 124 137 151
14,3 — — — —
14,9 — — — —
162 105 161 179 197
182 133 204 226 249
192 148 227 252 278
19,1 — — — —
2¢2 164 252 279 308
222 198 305 338 372
23,2 — — — —
242 236 363 402 443
29,4 - — — —
262 276 426 472 520
282 321 494 547 603
24,6 — — — —
31,8 — — — —
322 419 645 715 787
34,9 — — — —
352 501 772 855 942
3£a 530 817 904 997
38 591 910 1010 1110
34,1 — — — —
492 654 1010 1120 1230
41,3 — — — —
442 792 1220 1350 1490
44,5 — — — —
452 828 1280 1410 1560
47,6 — — — —
482 942 1450 1610 1770
50,8 — — — —
512 1060 1640 1810 2000
522 1110 1700 1890 2080
54,0 — — — —
562 1280 1980 2190 2410
57,2 — — — —
602 1470 2270 2510 2770

a

Preferred sizes.
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ISO 2408:2004(E)

Table C.10 — Class 8 x 19 with steel core

Typical cross-section

Typical construction

Rope Strand Outer wires
construction construction Total Per strand
8 x 19S-IWRC 1-9-9 72 9
8 x 21F-IWRC 1-5-5F-10 80 10
8 x 26WS-IWRC 1-5-5+5-10 80 10
8 x 19W-IWRC 1-6-6+6 96 12
8 x 25F-IWRC 1-6-6F-12 96 12
Ngminalrepe-diameter Approximate-nominet Minimum-breaking-foree—
length mass Grade 1770 Grade 1960 Jrade 2160
mm kg/100 m kN kN kN
6,35 — — — —
78 19,9 30,9 34,2 37,7
7,94 — — —€ —
82 26,0 40,3 44,7 49,2
92 33,0 51,0 56,5 62,3
9,5 — — — —
102 40,7 63,0 69,8 76,9
113 49,2 76,2 84,4 93,0
11,1 — — — —
128 58,6 90,7 100 111
12,7 — D — —
132 68,8 106 118 130
142 79,8 124 137 151
14,3 — — — —
15,9 — — — —
162 104 161 179 197
182 132 204 226 249
192 147 227 252 278
19,1 — — — —
20° 163 252 279 308
222 197 305 338 372
22,2 — — — —
24° 234 363 402 443
25,4 — — — —
262 275 426 472 520
283 319 494 547 603
28,6 — — — —
31,8 — — — —
328 417 645 715 787
34,9 — — — —
354 499 772 855 942
36° 527 817 904 997
384 588 910 1010 1110
38,1 — — — —
402 651 1010 1120 1230
41,3 — — — —
442 788 +226 4+350 1490
445 — — — —
452 824 1280 1410 1560
47,6 — — — —
482 938 1450 1610 1770
50,8 — — — —
512 1060 1640 1810 2 000
528 1110 1700 1890 2 080
54,0 — — — —
56 1280 1980 2190 2410
57,2 — — — —
60° 1470 2270 2510 2770

a

Preferred sizes.
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ISO 2408:2004(E)

Table C.11 — Class 8 x 36 with steel core

Typical cross-section Typical construction
Rope Strand Outer wires
construction construction Total Per strand
8 x 31WS-IWRC 1-6-6+6-12 96 12
8 x 36WS-IWRC 1-7-7+7-14 112 14
8 x 41WS-IWRC 1-8-8+8-16 128 16
8 x 41F-IWRC 1-8-8-8F-16 128 16
8 x 49SWS-IWRC 1-8-8-8+8-16 128 16
Nominal ro Minimum-breaking-foree
length mass Grade 1770 Grade 1960 Grade-216p
m kg/100 m kN kN kN
i 26,7 40,3 447 49,2
33,8 51,0 56,5 62,3
9|5 — — — —
102 41,7 63,0 69,8 76,9
112 50,5 76,2 84,4 93,0
11,1 — — — —
122 60,0 90,7 100 111
14,7 — — — —
132 70,5 106 118 130
142 81,7 124 137 151
14,3 — — — —
14,9 — — — —
162 107 161 179 197
182 135 204 226 249
192 151 227 252 278
1 — Nl — —
2 167 252 279 308
2 202 305 338 372
2 — — — —
2 240 363 402 443
2 — — — —
2 282 426 472 520
2 327 494 547 603
2 — — — —
3 L — — —
3 427 645 715 787
3 — — — —
3 511 772 855 942
3 540 817 904 997
3 602 910 1010 1110
3 — — — —
4 667 1010 1120 1230
4 — — — —
4 807 1220 1350 1490
4 — — — —
4 844 1280 1410 1560
4756 = = = =
482 961 1450 1610 1770
50,8 — — — —
512 1080 1640 1810 2000
522 1130 1700 1890 2080
54,0 — — — —
562 1310 1980 2190 2410
57,2 — — — —
602 1 500 2270 2 510 2770

a8  Preferred sizes.
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Table C.12 — Class 18 x 7

ISO 2408:2004(E)

Typical cross-section

Typical construction

Rope Strand Outer wires
construction construction Total Per strand
17 x 7-FC 1-6 66 6
17 x 7-WSC 1-6 66 6
18 x 7-FC 1-6 72 6
18 x 7-WSC 1-6 72 6
Nominal rope diameter Approximate nominal Minimum breaking force
length mass
Rope with Rope with Grade 1770 Grade 1960 Qrade 2160
FC centre WSC centre
mm kg/100 m kg/100 m kN kN kN
62 13,8 14,4 20,9 231 25,5
6,35 — — — — —
78 18,7 19,6 28,4 31,5 34,7
7,94 — — — — —
82 24,4 257 37,2 41,1 45,3
9@ 30,9 32,5 47,0 52,1 57,4
9,5 — — — — —
102 38,2 40,1 58,1 64,3 70,8
112 46,2 48,5 7052 77,8 85,7
11,1 — — _ — —
122 55,0 57,7 83,6 92,6 102
12,7 — — — — —
132 64,6 67,8 98,1 109 120
142 74,9 78,6 114 126 139
14,3 — — — — —
15,9 — — — — —
162 97,8 103 149 165 181
182 124 130 188 208 230
192 138 145 210 232 256
19,1 — — — — —
202 153 160 232 257 283
222 185 194 281 311 343
22,2 — — — — —
242 220 231 334 370 408
25,4 — — — — —
262 258 271 392 435 479
282 299 314 455 504 555
28;6 — — — — —
31,8 — — — — —
322 391 411 594 658 725
34,9 — — — — —
352 468 491 711 788 868
36° 495 520 752 833 918
382 552 579 838 928 1020
38,1 — — — — —

a8 Preferred sizes.
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