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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.

The procqdures used to develop this document and those intended for its further maintenance
described|in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed.for
different f{ypes of ISO documents should be noted. This document was drafted in accordance|with
editorial rjules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention [is drawn to the possibility that some of the elements of this document maybe’the subject

patent rights. ISO shall not be held responsible for identifying any or all such patent’rights. Details
any patenf rights identified during the development of the document will be in the.ntroduction and
on the ISQ|list of patent declarations received (see www.iso.org/patents).

Any trade|name used in this document is information given for the convehience of users and does
constitutd an endorsement.

For an explanation of the voluntary nature of standards, the faeaning of ISO specific terms 4
expressiohs related to conformity assessment, as well as information about ISO's adherence to

World Trdde Organization (WTO) principles in the Technical\Barriers to Trade (TBT), see www
.org/iso/fpreword.html.

This document was prepared by Technical Committeg:}SO/TC 22, Road vehicles, Subcommittee SC
Electrical find electronic components and general systém aspects.

Alist of al| parts in the ISO 19642 series can be found on the ISO website.

Any feedbpck or questions on this documenit;should be directed to the user’s national standards body.

complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document was prepared following a joint resolution to improve the general structure of the ISO
Automotive Electric Cable standards. This new structure adds more clarity and, by defining a new
standard family, opens up the standard for future amendments.

Many other standards currently refer to ISO 6722-1, ISO 6722-2 and ISO 14572. So these standards
will stay valid at least until the next scheduled systematic review and will be replaced later on by the
[SO 19642 series.

For new Automotive Cable Projects customers and suppliers are advised on using the [SO 19842 series.
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INTERNATIONAL STANDARD

ISO 19642-10:2019(E)

Road vehicles — Automotive cables —

Part 10:

Dimensions and requirements for 600 V a.c. or 900V

d.c.and 1 000 Va.c.or 1 500 V d.c. round, sheathed,

s¢reened or unscreened multi or single core aluminium

conductor cables

WARNING — The use of this document can involve hazardous materials, operations and

eqpipment. This document does not purportto address all of the safety concerns, if any,

sociated

with its use. It is the responsibility of the user of this document to establish appropriate safety

practices and determine the applicability of regulatory limitations prior to use.

1 | Scope

Th
for
1 (00 Va.c.or 1500 Vd.c.. It also applies to individual cores in multi and single core cables.

2 | Normative references

s document specifies the dimensions and requirements(for multi or single core cablef
use in road vehicle applications where the nominal system voltage is 600 V a.c. or 900

The following documents are referred to in‘the text in such a way that some or all of the
comstitutes requirements of this document, For dated references, only the edition cited aj

un

lated references, the latest edition of thé referenced document (including any amendment

ISQ) 19642-1, Road vehicles — Automotive cables — Vocabulary and design guidelines

ISQ 19642-2, Road vehicles — Auitomotive cables — Test methods

IS(
angl 1 000V a.c. or 1 500.V)d.c. single core aluminium conductor cables

3 | Terms and-definitions
For the purposes of this document, the terms and definitions given in ISO 19642-1 apply.

ISC

1S
e~

(®)
O

nline hrawcin 1q+f
Hre-o St tt

19642-6, Road vehicles'= Automotive cables — Dimensions and requirements — 600 V a.c. o

and IEC maintain terminological databases for use in standardization at the following ad

intended
V d.c. and

ir content
pplies. For
5) applies.

900 Vd.c.

Hresses:

Fa\i
TOVvY

IEC Electropedia: available at http://www.electropedia.org/

4 Specifications

4.1 General test conditions
The test conditions of ISO 19642-2 shall apply.

The cables shall be submitted to the tests as specified in Table 2.

© IS0 2019 - All rights reserved
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If suppliers and customers agree upon modifications or changes to the methods and requirements, all
the changes and modifications shall be clearly documented.

4.2 Safety concerns

The precautions as described in the WARNING at the beginning of this document shall be followed.

4.3 Voltage rating

The voltage rating is established by the rating of the cores 600 V a.c. or 900 V d.c.,, 1 000 V a.c. or

1500Vd.f.

NOTE
document.

]

Annex B contains information regarding colouring for cables identified for the voltage ratings in {

4.4 Temperature classes

The temp
cable shal
for alumir

4.5 Con

The condy

4.6 Con
The condy

4.7 She

brature class rating is established by the rating(s) of the cores and sheath. The rating of

ium conductor cables are defined in Table 1.

Table 1 — Temperature class rating

. Temperature
Class Equivalent class oc
A T1 -40 to 85
B T2 -40 to 100
C T3 -40to 125
D T4 -40 to 150
E TS -40to 175
F T6 -40to 200

ductor material

ctor material shall be.aceording to ISO 19642-6.

ductors

ctors of the core or cores shall be according to ISO 19642-6.

ath thickness

his

Lhe

be equal to the lowest rating of the individual cores and sheath. Température classes suitapble

Two diffeq]

entsheath thicknesses are allowed:

1. thin wall sheath;

2. thick wall sheath.

The insulation wall thickness of the core or cores shall be according to ISO 19642-6.

4.8 Core cable outside diameter

The maximum and minimum outside cable diameter for the core or cores shall be according to
ISO 19642-6.

© ISO 2019 - All rights reserved
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4.9 Representative conductor sizes for testing

:2019(E)

When a test is required, all combinations of conductor size, insulation thickness and insulation

for

mulation shall meet the specified requirements.

However, if testing of representative conductor sizes is permitted by agreement between the customer
and the supplier, compliance for a cable family may be demonstrated by testing examples of large and

sm

all conductor sizes only.

4.10 Reference and requirements for the tests according to ISO 19642-2

AdHitional production processes in a multi core cable (such as twisting, braiding, jacket
influence the properties of the cores in the finished cable. Thus for the dimensionstand

conmductor resistance of the used cores the requirements of ISO 19642-6 apply with the
addlitions:
Thg minimum wall thickness may follow the design guidelines in ISO 19642-1+<1), A 4.

Th

Th
do

Dimensions of preferred constructions for round, sheathed; screened or unscreened mult
cotle copper conductor cables are presented in Annex A, Tables’A.1 through A.6.

A ¢omplete definition of all possible multi core cablés-is not feasible. In addition to the
cortlstructions other constructions are permissible‘aising the calculation rules in ISO 1
Anpex A.

The diameter under sheath may be calculated according to ISO 19642-1:—, A.3.

The wall thickness of sheath and the bedding layer may be calculated according to ISO 19642
The maximum and minimum outside g€able diameter may be calculated according to ISO 1964
The dimensions of all cables should be documented in the datasheet of the supplier and are th
asgyessment.

Talple 2 provides a list ofall relevant tests in ISO 19642-2:2019 for round, sheathed, sc

un

e maximum resistance of cores may follow the design guidelines in ISO 19642-1:—, A.5.

b values for maximum conductor resistance and minimum wall thickness of the insulation
fumented in the data sheet of the supplier and are the basis for assessment.

screened multi or single core cables.

pxtrusion)
maximum
following

should be
or single
preferred

D642-1:—,

-1:—, A.6.
P-1:—, AO.

e basis for

reened or

1

Under preparation.
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Table 2 — Tests

Mandatory If requiredc

Initial Initial
certifica- |Periodicb| certifica- |Periodicb
tion tion

Test description In
process?a

6.1 Dimensional tests

6.1.1 Cable outside and inner layer diameters — X X — —
6.1.2 Ovality of sheath — — — X X

6.1.3 Thickmessofsheath = X X = —

6.1.4 In-prpcess cable outside diameter X — — — —
6.2 Electrjcal tests

6.2.1 Electfrical continuity — X X — —
6.2.2 Withfstand voltage at final inspection X X X — —

6.2.3 Scre¢ning effectiveness
6.2.3.1 Puypose
6.2.3.2 d.c| resistance of the screen — — —

6.2.3.3 Surface transfer impedance — Tri-axial method — — ~

6.2.3.4 Screening attenuation — Absorbing clamp method — — —

P | | X<
R <

6.2.3.5 Scifeening attenuation — Tri-axial method — — —
6.2.4 Sheath fault on screened cables X N — — —

6.3 Mechanical tests
6.3.1 Strip|force of sheath — — —

>
>

><
|

6.3.2 Cyclik bending — — —
6.3.3 Flexipility — — — X —
6.4 Envirgnmental tests

6.4.1 Test $pecimen preparation and winding tests¢ — — — — —

6.4.2 Long|term heat ageing, 3 000 h at temperature
class ratinig

6.4.3 Shorf term heat ageing, 240 h at temperature
class ratinjg +25 °C

6.4.4 Thermal overload, 6 h at tefaperature
class rating +50 °C

6.4.5 Pressure test at high/temperature —
6.4.6 Shrigkage by heat @f sheath —
6.4.7 Low femperature'winding —
6.4.8 Cold fmpact — — — X X
6.4.9 Tempyerature and humidity cyclingf — — — X —

< | o< | <
< | o< | <
|
|

Key
X: Testshall be performed according to ISO 19642-6

—: Testis notrequired

a  Atestmade on entire cable length during or after manufacture.

b The frequency of periodic testing shall be established by agreement between the customer and the supplier.

¢ Theusage of "If required” tests shall be established by agreement between the customer and the supplier.

d  These tests are only used in preparation and after environmental endurance tests.

e Only one of the two abrasion tests has to be performed as to agreement between the customer and the supplier.

f Compliance for a cable family may be demonstrated by testing examples of large and small conductor sizes only.

g  Some fluids are for “Initial certification” and others are “if required”.

4 © IS0 2019 - All rights reserved
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Table 2 (continued)

Mandatory If requiredc
Test description In Initial o Initial o
certifica- |Periodicb| certifica- |Periodicb
process? . .
tion tion
6.4.10 Resistance to liquid chemicalsf. g — X — X —
6.4.11 Durability of sheath markingf — — — X X
6.4.12 Resistance to ozonef — — — X —
6- .13 Al tifi\,;al VVCathCl ;llsf X e
6.4.14 Resistance to flame propagation — X X — —
Kely
X:| Testshall be performed according to ISO 19642-6
—1 Testis notrequired
a | Atestmade on entire cable length during or after manufacture.
b | The frequency of periodic testing shall be established by agreement between the custemer and the supplief.
¢ | The usage of "If required” tests shall be established by agreement between the’customer and the supplier.
d | These tests are only used in preparation and after environmental endurancé.tests.
e | Only one of the two abrasion tests has to be performed as to agreementbetween the customer and the supplier.
f | Compliance for a cable family may be demonstrated by testing exampl€s of large and small conductor sizes|only.
g | Some fluids are for “Initial certification” and others are “if required”.
5 | Requirements for single core cables
Cores shall fulfill the requirements of SO 19642-6.
Anl construction with inner conductors, that do not match ISO 19642-6 due to additional prlj;cection by
thg sheath would be considered special'purpose cable and would be captured as agreemenft between
thg customer and the supplier.
6 | Requirements for round, sheathed, screened or unscreened multi or sipgle
core cables
6.1 General
The cables shall‘be tested per ISO 19642-2 according to their temperature class rating.
The cables-shall be tested as specified in Table 2.
6.2 ““Dimensional tests

6.2.1 Cable outside and inner layer diameters

Measure the following parameters if applicable:

©lI

outside diameter of twisted cores;
outside diameter of bedding layer;
outside diameter of braid;

outside diameter of foils;

outside diameter of jacket.

SO 2019 - All rights reserved
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Dimensions shall be within the limits established by agreement between the customer and the supplier.

6.2.2 Ovality of sheath

Ovality sh

NOTE

all be less than 10 %, measured immediately after extrusion.

Ovality can be different after handling due to mechanical deformation.

6.2.3 Thickness of sheath
The thickressof streatirstattbewithimr thre timritsestabtistred-by agreement betweenr the custonmer 3

the suppli

. L . -
S¢

The measyiring should be without the inner covering (bedding layer).

6.2.4 In

In-process

The cable

6.3 Ele

-process cable outside diameter
cable outside diameter monitoring is mandatory.

putside diameter measurement shall be within the specified limits-

rtrical tests

6.3.1 Electrical continuity

The indicd

6.3.2 W

This test i
the test sy

Breakdow
end of the

If a screen
6.3.3 S

6.3.3.1
These test

The usage|

tor shall show continuity.

ithstand voltage at final inspection

s intended to be carried out directly after-production on the total cable length as well as
ecimens subjected to environmental tests.

n shall not occur between core(s)applying a test voltage of 2 kV a.c. to be measured at
test specimen for a minimum of'3’s.

is present, breakdown shallnot occur between the core(s) and screen.
reening effectiveness

General
s are only.applicable to screened cables.

of these tests shall be established by agreement between the customer and the supplier.

6.3.3.2

€. resistance of the screen

nd

on

the

The requirement for this test shall be established by agreement between the customer and the supplier.

6.3.3.3 Surface transfer impedance — Tri-axial method

The requirement for this test shall be established by agreement between the customer and the supplier.

6.3.3.4 Screening attenuation — Absorbing clamp method

The requirement for this test shall be established by agreement between the customer and the supplier.

© ISO 2019 - All rights reserved
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6.3.3.5 Screening attenuation — Tri-axial method

:2019(E)

The requirement for this test shall be established by agreement between the customer and the supplier.

6.3.4 Sheath fault on screened cables

A voltage of 3 kV a.c. shall be continuously applied.

Breakdown shall not occur.

6.4

6.4

Th
pré

Th

6.4
Th

6.4
Th
Th

6.1

6.5
IS(

sulbsequent environmental tests:

It 4

6.5
Th
Aft

Meciramical tests

.1  Strip force of sheath

e undisturbed section of the sheath shall be able to be removed without damage to the
sent) and the interior cores.

e requirement for this test shall be established by agreement between the‘¢ustomer and thj

.2 Cyclic bending

e requirement for this test shall be established by agreementbetween the customer and th

.3 Flexibility
s test is applicable to cables with an ISO conductor.size greater than or equal to 8 mm?2.

b requirement for this test shall be established byragreement between the customer and th
) Environmental tests
.1 Test specimen preparation:and winding tests

19642-2:2019, 6.4.1 describes, the mandrel sizes used for preparation of specimens i
Iso describes the winding tests used to detect defects caused by environmental stresses.

.2 Long term/eat ageing, 3 000 h at temperature class rating
e specimen shall be aged for 3 000 h at the upper value of the temperature class rating.

er winding, the test specimen shall show no signs of cracks.

Dulring withstand voltage at final inspection (6.3.2), breakdown shall not occur.

screen (if

e supplier.

e supplier.

e supplier.

different

6.5.3 Short term heat ageing, 240 h at temperature class rating +25 °C

The specimen shall be aged for 240 h at the upper value of the temperature class rating plus 25 °C.

After winding, the test specimen shall show no signs of cracks.

Du

ring withstand voltage at final inspection (6.3.2), breakdown shall not occur.

6.5.4 Thermal overload, 6 h at temperature class rating +50 °C

The specimen shall be aged for 6 h at the upper value of the temperature class rating plus 50 °C.

After winding, the test specimen shall show no signs of cracks.

© IS0 2019 - All rights reserved
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During withstand voltage at final inspection (6.3.2), breakdown shall not occur.

6.5.5 Pressure test at high temperature

The thickness within the area of the indentation shall not be less than 40 % of the mean of the other
two values.

6.5.6 Shrinkage by heat of sheath

The requirement for this test shall be established by agreement between the customer and the supplier.

6.5.7 Lg¢w temperature winding
The test specimen shall be conditioned for 4 h at the lower value of the temperature class rating.
After wingling, the test specimen shall show no signs of cracks.

During Wi{thstand voltage at final inspection (6.3.2), breakdown shall not occur.

6.5.8 C(Cg¢ld impact
Perform the test with a mass of the hammer according to Table 3.
After impact, the test specimen shall show no signs of cracks.

During Withstand voltage at final inspection (6.3.2), breakdown shall not occur.

Table 3 — Cold impact

Cable outside diameter Mass of
(D) the hammer
mm (9)
D<15 300
15<D <25 400
25 <P< 35 500
D> 35 600

6.5.9 T¢mperature and humidity cycling

After unwjinding, the test.specimen shall show no signs of cracks.

6.5.10 Resistanceto liquid chemicals

After win(liing, the test specimen shall show no signs of cracks.

Other requirements shall be established by agreement between the customer and the supplier.

6.5.11 Durability of sheath marking

The requirement for this test shall be established by agreement between the customer and the supplier.

6.5.12 Resistance to ozone

The visual examination of the sheath shall show no cracks.

8 © IS0 2019 - All rights reserved
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6.5.13 Artificial weathering

After exposure to the artificial weathering, the elongation of the conditioned test specimen shall not be
less than 50 % of the unconditioned specimen measured value.

6.5.14 Resistance to flame propagation

Any combustion flame of insulating or sheath material shall extinguish within 70 s from the end of
ignition and a minimum of 50 mm of insulation and sheath at the top of the test specimen shall remain
unburnt.

All|5 specimens shall pass the test.

© IS0 2019 - All rights reserved 9
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n

Annex A
(informative)

Dimensions of preferred constructions

able A.1 — Dimensions of unscreened multi core cables with thin wall sheath

Number :onldslgttor Conductor s(i:gftlae Tvz(i)i?d t‘lllvi?:::_ t‘l/:’iii:_ o(lzlatl:il:e
of cores size diameter diameter diameter ness ness diameter
sheath sheath
mm? mm mm mm mm mm mm
maximum |maximum |maximum|minimum| nominal | minimum(haximum |minimgm

2 1,5 1,8 2,4 4,8 4,3 0,6 0,46 59 5,4
3 1,5 1,8 2,4 5,2 4,6 0,6 0,47 6,4 58
4 1,5 1,8 2,4 5,8 5,2 0,6 0,50 7,0 6,5
2 2,5 2,2 3,0 6,0 5,4 0,6 0,51 7,3 6,7
3 2,5 2,2 3,0 6,5 5,8 0,7 0,53 7,8 7,2
4 2,5 2,2 3,0 7,2 6,5 0,7 0,56 8,6 8,0
2 4 2,8 3,7 7,4 6,7 0,7 0,56 8,8 8,1
3 4 2,8 3,7 8,0 7,2 0,7 0,58 9,4 8,7
4 4 2,8 3,7 8,9 8,1 0,8 0,61 10,4 9,7
2 6 3,4 4,3 8,6 7,8 0,7 0,60 10,1 9,4
3 6 3,4 4,3 9,3 8,4 0,8 0,61 10,8 10,1
4 6 3,4 4,3 10,4 9,4 0,8 0,64 12,0 11,2
2 10 4,5 6,0 12,0 10,9 0,8 0,68 13,7 12,8
3 10 4,5 6,0 129 11,8 0,9 0,69 14,7 13,8
2 16 6,3 72 14,4 13,1 09 0,72 16,2 15,3
3 16 6,3 7,2 15,5 14,1 0,9 0,74 17,4 16,4

NOTE Thepe are the preferred cefstructions according to the calculation guidelines in ISO 19642-1:—, Annex A. Differpnt

constructigns can be used as,agréed between the customer and the supplier.

10
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Table A.2 — Dimensions of unscreened multi core cables with thick wall sheath

150 Conductor Single Twisted t‘lllviiﬂ- t‘lllviac}i- Cab_l ¢
Number con(!uctor diameter | ,. ©°T¢ core ness ness (_)utsme
of cores size diameter diameter sheath | sheath diameter
mm2 mm mm mm mm mm mm
maximum [maximum |maximum |minimum| nominal | minimum |maximum |minimum
2 1,5 1,8 3,0 6,0 54 1,1 091 8,3 7,7
3 1.5 1.8 3.0 6.5 5.8 1.2 094 8.8 8,2
4 1,5 1,8 3,0 7,2 6,5 1,2 0,98 9,7 9,0
2 2,5 2,2 3,6 7,2 6,5 1,2 0,98 KL 9,0
3 2,5 2,2 3,6 7,8 7,0 1,3 1,01 10,3 9,6
4 2,5 2,2 3,6 8,7 7,9 1,3 1,05 11,3 10,6
2 4 2,8 4,4 8,8 8,0 1,3 1,06 11,4 10,7
3 4 2,8 4,4 9,5 8,6 1,4 109 12,2 11,4
4 4 2,8 4,4 10,6 9,6 1,4 1,13 13,4 12,6
2 6 3,4 50 10,0 9,1 L4 1,11 12,8 12,0
3 6 3,4 5,0 10,8 9,8 14 1,13 13,6 12,8
4 6 3,4 5,0 12,1 11,0 1,5 1,18 15,0 14,1
2 10 4,5 6,5 13,0 11,8 1,5 1,20 16,0 15,1
3 10 4,5 6,5 14,0 12,8 1,5 1,23 171 16,1
2 16 6,3 8,3 16,6 15,2 1,6 1,30 19,8 18,7
3 16 6,3 8,3 17,9 16,3 1,7 1,32 21,2 20,0
NJTE These are the preferred constructions accordingto the calculation guidelines in ISO 19642-1:—, Annex |A. Different
copstructions can be used as agreed between the customer and the supplier.
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ISO 19642-10:2019(E)

Table A.3 — Dimensions of screened single core cables with thin wall sheath

ISO Conductor Single _Strand Diameter _Wall Cab_le
con(!uctor diameter _core diameter| under thickness (?utsme
size diameter screen | sheath sheath diameter
mm2 mm mm mm mm mm mm
maximum |maximum | minimum |maximum|maximum |nominal [ minimum |maximum | minimum
1,5 1,8 2,4 2,2 0,13 2,9 0,4 0,32 3,7 3,3
2 2,0 2,8 2,5 0,13 3,3 0,4 0,32 4,1 3,7
2,5 252 370 257 6;13 355 674 ;32 %43 39
3 2,4 3,4 31 0,16 4,0 0,4 0,32 4,8 4,2
4 2,8 3,7 3,4 0,16 4,3 0,4 0,32 51 4,5
5 3,1 4,2 3,9 0,16 4,8 0,6 0,48 6,0 5,4
6 3,4 4,3 4,0 0,16 4,9 0,6 0,48 6,1 5,5
8 4,3 5,0 4,6 0,19 5,8 0,65 0,52 71 6,5
10 4,5 6,0 53 0,19 6,8 0,65 0,52 8,1 7,5
12 5,4 6,5 5,8 0,19 7,3 0,65 0,52 8,6 8,0
16 6,3 7,2 6,4 0,19 8,0 0,8 0,64 9,6 9,0
20 6,9 7,8 7,0 0,19 8,6 0,8 0,64 10,2 9,6
25 7,8 8,7 79 0,21 9,5 0,9 0,72 11,3 10,7
30 8,3 9,6 8,7 0,21 10,4 09 0,72 12,2 11,6
35 9,0 10,4 9,4 0,21 11,2 1,0 0,80 13,2 12,6
40 9,6 11,1 10,0 0,21 59 1,0 0,80 139 13,3
50 10,5 12,2 11,0 0,21 13,0 1,1 0,88 15,2 14,6
60 11,6 13,3 12,0 0,21 14,1 1,1 0,88 16,3 15,5
70 12,5 14,4 13,0 0,21 15,2 1,1 0,88 17,4 16,6
85 13,6 15,8 14,4 0,26 16,8 1,1 0,88 19,0 18,2
95 14,8 16,7 15,3 0,26 17,7 1,1 0,88 19,9 19,1
120 16,5 19,7 177 0,26 20,7
Key
X: Cable type does not exist
NOTE Thepe are the preferred constructions according to the calculation guidelines in ISO 19642-1:—, Annex A. Differgnt
constructidns can be used as agreed between the customer and the supplier.
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Table A.4 — Dimensions of screened single core cables with thick wall sheath

ISO 19642-10:2019(E)

ISO Conductor Single _Strand Diameter _Wall Outside
conQuctor diameter _core diameter| under thickness _cable
size diameter screen | sheath sheath diameter
mm2 mm mm mm mm mm mm
maximum |maximum |minimum |maximum | maximum | nominal [ minimum | maximum | minimum
1,5 1,8 3,0 2,7 0,13 3,5 0,9 0,72 5,3 4,9
2 2,0 3,3 3,0 0,13 3,8 0,9 0,72 5,6 5,2
255 22 36 373 6,13 %4t 16 ;80 6,1 5,5
3 2,4 4,1 3,8 0,16 4,7 1,0 0,80 6,7 6,1
4 2,8 4,4 4,0 0,16 5,0 1,1 0,88 72 6,6
5 3,1 4,9 4,5 0,16 5,5 1,1 0,88 7,7 7,1
6 3,4 5,0 4,6 0,16 5,6 1,1 0,88 7,8 7,2
8 4,3 59 5,0 0,19 6,7 1,2 0,96 9,1 8,5
10 4,5 6,5 59 0,19 7,3 1,2 0,96 9,7 9,1
12 5,4 7,4 6,6 0,19 8,2 1,3 1,04 10,8 10,2
16 6,3 8,3 7,7 0,19 9,1 1,3 1,04 11,7 11,1
20 6,9 9,1 8,1 0,19 99 1,4 1,12 12,7 12,1
25 7,8 10,4 9,4 0,21 11,2 1,4 1,12 14,0 13,4
30 8,3 10,9 9,7 0,21 17 1,5 1,20 14,7 14,1
35 9,0 11,6 9,6 0,21 12,4 1,5 1,20 15,4 14,8
40 9,6 12,4 11,2 0,21 13,2 1,5 1,20 16,2 15,6
50 10,5 13,5 11,5 0,21 14,3 1,6 1,28 17,5 16,7
60 11,6 14,6 13,4 0,21 15,4 1,6 1,28 18,6 17,8
70 12,5 15,5 13,5 0,21 16,5 1,6 1,28 19,7 18,9
85 13,6 16,8 148 0,26 17,8 1,7 1,36 21,2 20,4
95 14,8 18,0 16,0 0,26 19,0 1,7 1,36 22,4 21,6
120 16,5 19,7 17,7 0,26 20,7 1,7 1,36 24,1 23,3
NJTE These are the preferred canstructions according to the calculation guidelines in ISO 19642-1:—, Annex |A. Different
copstructions can be used as agreed between the customer and the supplier.
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