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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSTALLATIONS IN SHIPS -

Part 360: Insulating and sheathing materials for shipboard and offshore
units, power, control, instrumentation and telecommunication cables

1) The
all

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization cor
hational electrotechnical committees (IEC National Committees). The object of IEC is to

integnational co-operation on all questions concerning standardization in the electrical and-electronic fi

this
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end and in addition to other activities, IEC publishes International Standards, Technical Specifi
nical Reports, Publicly Available Specifications (PAS) and Guides (hereafters referred to 3
ication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee in
e subject dealt with may participate in this preparatory work. Internatiohal,” governmental a
rnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates
the International Organization for Standardization (ISO) in accordance“with conditions determ

agr

ement between the two organizations.

2) Thelformal decisions or agreements of IEC on technical matters express, as nearly as possible, an inter
congensus of opinion on the relevant subjects since each technicak'committee has representation

inte
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5) IEC
assq
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ested IEC National Committees.

Publications have the form of recommendations for interfational use and are accepted by IEC
mittees in that sense. While all reasonable efforts are made to ensure that the technical conten
ications is accurate, IEC cannot be held responsible’for the way in which they are used or
hterpretation by any end user.

fder to promote international uniformity, IEC National Committees undertake to apply IEC Pub
parently to the maximum extent possible in<their national and regional publications. Any div
een any IEC Publication and the corresponding national or regional publication shall be clearly indi
atter.

itself does not provide any attestation of conformity. Independent certification bodies provide co
ssment services and, in some areasy-access to IEC marks of conformity. IEC is not responsible
ces carried out by independent ceftification bodies.

6) All users should ensure that they have the latest edition of this publication.
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ability shall attach to IEC-orits directors, employees, servants or agents including individual exp
bers of its technical committees and IEC National Committees for any personal injury, property da
r damage of any nature” whatsoever, whether direct or indirect, or for costs (including legal fe
nses arising outyof\the publication, use of, or reliance upon, this IEC Publication or any ot
ications.

htion is drawn to' the Normative references cited in this publication. Use of the referenced publicd
pensable forithe correct application of this publication.

htion isedrawn to the possibility that some of the elements of this IEC Publication may be the sy
nt rights: IEC shall not be held responsible for identifying any or all such patent rights.
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for ships and mobile and fixed offshore units, of IEC Technical Committee 18:
Electrical installations of ships and of mobile and fixed offshore units.

This second edition cancels and replaces the first edition published in 2014. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) updates of normatives references;

b) replacement of linear swelling with volume swelling;

c) correction of a calculation mistake in Table 3;
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d) change in Table 4 and Table 6 (treatment conditions) of time under load (from 15 min to
10 min);

e) addition of mechanical properties after aging in oil based test fluid in Table 10 (CAS
number 64742-46-7; EC number: 934-956-3).

The text of this document is based on the following documents:

FDIS Report on voting
18A/437/FDIS 18A/440/RVD

Full in i i - ; und in
the report on voting indicated in the above table.

This dpcument has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list|of all parts of the IEC 60092 series, published under the general title Elgctrical
installations in ships, can be found on the IEC website.

The cgmmittee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstoreiiec.ch" in the data related to
the spgcific document. At this date, the document will be
e redonfirmed,

e withdrawn,

o reglaced by a revised edition, or

e amended.
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ELECTRICAL INSTALLATIONS IN SHIPS -

Part 360: Insulating and sheathing materials for shipboard and offshore
units, power, control, instrumentation and telecommunication cables

This pear—e e " cer o gt 5 a—and—patticular
charadteristics of insulating and sheathing materials intended for use in shipboard-and fixed

and mpbile offshore unit power, control, instrumentation and telecommunication cables.

The different insulating and sheathing materials have been divided into three-categoilies as
listed in Table 1.

Table 1 — Categories and types of materials

Title Compounds included
Cross-linked insulating compounds EPR; HEPR; XEPE; S 95; HF 90
Crossinked sheathing compounds SE; SH; SHFE 2
Thermpplastic sheathing compounds SHF 1,872

2 Normative references

The following documents, in whole or inipart, are normatively referenced in this document and
are indlispensable for its application. For dated references, only the edition cited appligs. For
undatgd references, the latest, "edition of the referenced document (including any
amendments) applies.

IEC 60092-350:2020, Electrical installations in ships — Part 350: General construction and test
methofls of power, contrdl-and instrumentation cables for shipboard and offshore applications

IEC 6(0684-2:2011, ‘klexible insulating sleeving — Part 2: Methods of test

IEC 6(754-1,.\[est on gases evolved during combustion of materials from cables — Rart 1:
Determination of the halogen acid gas content

IEC 60754=2—Festomrygases evolved during combustionr of materiats—fronmcabtes —Fart 2:
Determination of acidity (by pH measurement) and conductivity

IEC 60811-201:2012, Electric and optical fibre cables — Test methods for non-metallic
materials — Part 201: General tests — Measurement of insulation thickness
IEC 60811-201:2012/AMD1:2017

IEC 60811-202:2012, Electric and optical fibre cables — Test methods for non-metallic
materials — Part 202: General tests — Measurement of thickness of non-metallic sheath
IEC 60811-202:2012/AMD1:2017

IEC 60811-401:2012, Electric and optical fibre cables — Test methods for non-metallic
materials — Part 401: Miscellaneous tests — Thermal ageing methods — Ageing in an air oven
IEC 60811-401:2012/AMD1:2017
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IEC 60811-403:2012, Electric and optical fibre cables — Test methods for non-metallic
materials — Part 403: Miscellaneous tests — Ozone resistance test on cross-linked compounds

IEC 60811-404:2012, Electric and optical fibre cables — Test methods for non-metallic
materials — Part 404: Miscellaneous tests — Mineral oil immersion tests for sheaths

IEC 60811-409:2012, Electric and optical fibre cables — Test methods for non-metallic
materials — Part 409: Miscellaneous tests — Loss of mass test for thermoplastic insulations
and sheaths

IEC 60811-501:2012, Electric and optical fibre cables — Test methods for non-metallic

materiF_P_lTUW_h_l‘t_l_l_lﬂ_l—m_h_s = Par T Mechanical tests — 1ests for determining the mechanical propenties of
insulaling and sheathing compounds

IEC 60811-501:2012/AMD1:2018

IEC 6(0811-505:2012, Electric and optical fibre cables — Test methodsyfor non-metallic
materipls — Part 505: Mechanical tests — Elongation at low temperaturefor insulations and
sheaths

IEC 6(0811-507:2012, Electric and optical fibre cables — Test methods for non-njetallic
materipls — Part 507: Mechanical tests — Hot set test for cross-linked materials

IEC 6(Q811-508:2012, Electric and optical fibre cables: -~ Test methods for non-nmetallic
materipls — Part 508: Mechanical tests — Pressure testrat~high temperature for insulatipn and
sheatfs
IEC 6(Q811-508:2012/AMD1:2017

IEC 6(0811-509:2012, Electric and optical fibre cables — Test methods for non-njetallic
materipls — Part 509: Mechanical tests — Test for resistance of insulations and shedths to
crackipg (heat shock test)

IEC 60811-509:2012/AMD1:2017

ISO 48-2:2018, Rubber, vulcanised or thermoplastic — Determination of hardness — Fart 2:
Hardngss between 10 IRHD and.100 IRHD

ISO 1817, Rubber, vulcanised or thermoplastic — Determination of the effect of liquids

3 Terms and definitions

For the purpases of this document, the following terms and definitions apply.

ISO and\}EC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1
variation
difference between the median value after ageing and the median value without ageing

Note 1 to entry: Variation is expressed as a percentage between the median value before and after ageing.
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3.2

median value

middle value if the number of available values is odd and mean of the two middle values if the
number is even, when several test results have been obtained and ordered in an increasing or
decreasing succession

3.3
types of insulating compounds

3.3.1
EPR
ethylene-propylene rubber
cross-| f -
equivdlent synthetic elastomer providing a compound compliant with type EPR

or an

3.3.2

HEPR
hard dthylene-propylene rubber
cross-linked high modulus or hard grade compound in which the elastomer is an ethylene-
propylene, EPDM or an equivalent synthetic elastomer providing a egmpound compliant with
type HEPR

3.3.3
XLPE
crossilinked polyethylene
cross-linked compound in which the polymer is a _Jlow’ density polyethylene or equjvalent
synthetic polymer providing a compound compliant with type XLPE

3.34
HF 90
crossilinked polyolefin halogen-free
cross-linked compound in which the palymer is a polyolefin or equivalent synthetic pplymer
not coptaining halogens providing a cempound which is compliant with type HF 90

3.3.5
S 95
crossilinked silicone rubber
compgund based on a-polysiloxane elastomer which, when cross-linked, is compliant with
type S|95

3.4
types jof sheathing compounds

3.41
SE
polychtereprene-rubber
cross-linked compound in which the elastomer is a polychloroprene (PCP) or equivalent
synthetic elastomer providing a compound which is compliant with type SE

3.4.2

SH

chlorosulphonated polyethylene rubber

chlorinated polyethylene rubber

cross-linked compound in which the characteristic constituent is a synthetic chlorinated rubber

EXAMPLE Chlorosulphonated polyethylene (CSP) or chlorinated polyethylene (CPE), which is compliant with type
SH.
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3.4.3
SHF 2

halogen-free rubber
cross-linked compound in which the polymer is a polyolefin or equivalent synthetic polymer,
not containing halogens, providing a compound which is compliant with type SHF 2

3.44
SHF 1

halogen-free thermoplastic
thermoplastic compound in which the polymer is a polyolefin or equivalent synthetic polymer
not containing halogens providing a compound which is compliant with type SHF 1

3.45
ST 2

polyvinyl chloride thermoplastic
thermgplastic compound based on plasticised polyvinyl chloride which is compliant with type

ST 2

3.5
halogé¢n-free

compdund that complies with the assessment of halogen requiregments in Table 4, Tab

Table B

4 Cross-linked insulating compounds

4.1 General

The types of cross-linked insulating compound.covered by this document are listed in T|
togethpr with their abbreviated designations”and maximum rated conductor temper
during|normal operation and short-circuit,

Table 2 — Types of cross-linked insulating compounds

e 6 or

able 2
atures

Abbfeviated

Maximum, rated conductor temperature

Type of insulating materi

designation °C
Normal operation Short-circuit

EPR 90 250 Ethylene propylene rubber
HEPR 90 250 Hard grade ethylene propylene fubber
XLPE 90 250 Cross-linked polyethylene
HF 90 90 250 Cross-linked polyolefin halogen-free
S 95 952 350° Cross-linked silicone rubber
2 The-rermat-maximumrated-eonductortemperatureforsiieoneis—4+80—Cbutitistmitedtrvew-of-thelype of

sheathing material used.

b This temperature is applicable only to power cables and is not appropriate for tinned conductors.

4.2 Electrical characteristics

The test requirements for electrical characteristics of insulating compounds are listed in

Table 3.
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Table 3 — Electrical requirements of insulation compounds

Designation of the
insulating compound

EPR

HEPR

XLPE

HF 90

S 95

Insulation resistance constant K; (MQ-km)
(see 7.2 of IEC 60092-350:2020)

— at 20 °C, minimum,

— at maximum operating temperature, minimum.

3670
3,67

3670
3,67

3670
3,67

550
0,55

1850
1,85

Volume resistivity p(Q-cm)
(see 7.2 of IEC 60092-350:2020)

— at 20 °C, minimum,

1,0 x 101°

1,0 x 1078

1,0 x 1010

1,5 x 104

5,0 x 104

- at mlaximum operating temperature, minimum.

1,0 x 1012

1,0 x 1012

1,0 x 1012

1,5 x 10"

5% [x 10"

Increasp in AC capacity after immersion in water
at 50 °Q, (see 7.3 of IEC 60092-350:2020)

— between the end of the 15t and the end of the
14t Hay, maximum (%),

— between the end of the 7t and the end of the
14 Hay, maximum (%).

15

15

15

15

4.3 Mechanical characteristics

The tept requirements for mechanical characteristics of cross-linked insulating compounds are

listed in Table 4.
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Table 4 — Test requirements for cross-linked elastomeric insulating compounds

Test description

Unit

Test method
described in

Type of insulating compound

Std

Reference

EPR

HEPR

XLPE

HF 90

S 95

Mechanical
properties in the
state as delivered

IEC 60811-501

Values to be
obtained for the:

— tensile strength,
min.

N/mm?2

4,2

8,5

12,5

9,0

7,0

— elondation at
breald, min.

%

200

200

200

120

150

Mecharlical
propertles after
ageing |n air oven
without|conductor

IEC 60811-401

Ageing [conditions:

— temperature/
tolergnce

— durat|on of
treatment

°C

135+ 3

168

1353

168

135+3

168

1353

168

be obtained
ensile

Value t
for the
strengt

— mininpjum value

— variafion max.

N/mm?2

%

55

Value t¢ be obtained
for the glongation at
break

— mininpjum value

— variafion max.

%
%

120

Mecharfical
propertles after
ageing |n air oven
with copper
conducfor

IEC 608711-401

Ageing [conditions:

— tempegrature/
tolergnce

— durat|on of
treatment

°C

135+3

168

150+ 3

168

be obtained
ensilé

Value t
for the

strengt!

— variation max.

%

Value to be obtained
for the elongation at
break

— variation max.

%

Hot set test

IEC 60811-507

Treatment
conditions:

— temperature/
tolerance

— time under load
min.

— mechanical stress

°C
min

N/cm?

250+ 3

10

20

250 £ 3

10

20

200+ 3

10

20

2003

10

20

2503

10

20
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Test method Type of insulating compound
Test description Unit described in
Std Reference| EPR HEPR XLPE HF 90 S 95
Test requirements:
— elongation max. % 175 175 175 175 175
under load
- eIongation max. % 15 15 15 15 25
after unloading
Determination of IEC 60092-360 | Annex A 80
hardness IRHD
minimum
Determ IIdliUll Ol IEC O0UUIZ-00U ANMNex B
elastic nodulus
Modulup at 150 % N/mm?2 4,5
elongatjon
(minimym)
Ozone fesistance IEC 60811-403
test (m¢thod A or B)
Test copditions of — — - — -
method|A
— tempegrature °C 25+ 2 25,2 - 25+ 2 -
— duratfon h 30 30 - 30 -
— ozong i ppm 275 + 25{ 275 + 25 - 275 + 25 -
conceéntration
Result o be obtained No No cracks - No cracks —
cracks
Test copditions of - —
method|B
— temperature °C 40+2 | 402 - 40 +2 -
— duratfon h 72 72 - 72 -
— ozong ) % (200 £ ((200 £ 50) - (200 + 50) -
concegntration, (by 50) x X X
volunpe) 10-6 10-6 10-6
- relatiye humidity % 55+ 10 | 55+ 10 - 55 + 10 -
— minimum air speed | m/s 500 500 _ 500 _
at thq level of the
test diece
Result {o be obtained No No cracks No cracks
cracks
Assessment of
halogerys 2
pH IEC 60754-2 24,3 24,3 24,3 24,3 >4,3
Conduativity pQ-mm*‘1 <10 <10 <10 <10 <10
Amount of halogen
acid gas:
— HCl and HBr % IEC 60754-1 0,5 0,5 0,5 0,5 0,5
(max.)
— HF (max.) % IEC ;38?184-2: 45 0,1 0,1 0,1 0,1 0,1

2 Test required when materials are used in halogen-free cables or identified as a halogen-free compound.



https://iecnorm.com/api/?name=6db4fd584417778d62acd705b9e5be65

IEC 60092-360:2021 © |IEC 2021 -13 -

5 Cross-linked sheathing compounds

5.1

General

The types of cross-linked sheathing compound covered by this document are listed in Table 5
together with their abbreviated designations.

Table 5 — Types of cross-linked sheathing compound

Abbreviated designation Type of material and general application

SE Polychloroprene rubber

SH Chlorosulphonated polyethylene or chlorinated polyethylene rubber

SHF 2 Halogen-free rubber

SE anfl SH materials are suitable for use over the types of insulation given in Table 2 except for XLPE.|Types

SE anf SH are permitted even though it releases harmful fumes under fire conditions. SE(and SH m4terials

should be avoided for installation in passenger vessels and in evacuation areas.
5.2 |Mechanical characteristics
The tgst requirements for mechanical characteristics of cross-linked sheathing comgounds
are giyen in Table 6. Additional requirements for enhanced\types are given in Clausg 7. To
claim pnhanced performance, compounds shall comply{with the relevant table or tables of
Clauség 7 in addition to the basic requirements in Table6.
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Test method described

Type of cross-linked sheathing compound

Test description Unit in
Std Clause SH SE SHF 2
Mechanical properties in IEC 60811-501
the state as delivered
Values to be obtained for:
— tensile strength, min. N/mm?2 10 10 9
— elongation at break, % 250 300 120
min.
Mechdnical properties IEC 60811-401
after ajgeing in air oven
Ageingd conditions:
— temperature/tolerance °C 100 + 2 100 + 2 120+ 3
— durgtion of treatment h 168 168 148
Tensil¢ strength
— variation max. % +30 +30 +30
Elonggtion at break
— valup min. % 250 E
— variation max. % +30 140 +30
Mechahical properties IEC 60811-404
after iqmmersion in mineral
oil IRM 902
Ageing conditions:
— temperature of oil °C 100 + 2 100 + 2 100[x 2
— duration of treatment h 24 24 24
Valueq to be obtained for:
— tensjle strength, % +40 +40 +40
variation max.
— elonpation at break, % +40 +40 +40
variation max.
Hot sef test EC 60811-507
Treatnjent conditions: E
— temperature/tolerance A 200+ 3 200+ 3 200+ 3
— time|under load min. min 10 10 1P
— mechanical stress N/cm? 20 20 2p
Test rgquirements;
— elonpgation maXx.under % 175 175 115
load
— elonpation max. after % 15 15 1P
unlopdirg
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Test metho_d described Type of cross-linked sheathing compound
Test description Unit in
Std Clause SH SE SHF 2
Ozone resistance test IEC 60811-403
(method A or B)
Test conditions of
method A
— temperature °C 25+ 2 25+ 2 25 12
— duration h 24 24 24
— ozone concentration % (275 £ 25) x (275 £ 25) x (275 = 25) x
(by volume) 1074 1074 1074
Result|to be obtained No cracks No cracks No cracks
Test cpnditions of
method B
— temperature °C 40 £ 2 40 £ 2 40 2
— duration h 72 72 7R
— ozorje concentration, % (200 £ 50) x (200¢% 50) x (200 {4 50) x
(by Yolume) 1076 107% 10[®
— relafive humidity % 55+ 10 55+ 10 55 4 10
— minimum air speed at mm/s 500 500 500
the level of the test
piecp
Result|to be obtained No cracks No cracks No cracks
Behav|our at low
tempefature
Elongation test (for IEC 60811-505
cables| not subject to
bending test)
Test cpnditions:
— temperature: °C -15+ 2 -15+2 -15[+ 2
— duration h 16 16 16
Result|to be obtained:
— elonpation at break, % 30 30 3p
min.
Asses$ment of halogens 2
pH - IEC 60754-2 243
Conductivity S'mm~1| IEC 60754-2 <10
Amourt of halogen agid
gas:
— HCl |and HBr: % IEC 60754-1 05
(maximum)
— HF (maximdm) % IEC 60684- 45 o
2:2011

a

Test required when materials used in halogen free cables or identified as halogen free compounds.

6 Thermoplastic sheathing compounds

6.1 General

The types of thermoplastic sheathing compounds covered by this document are listed in
Table 7 together with their abbreviated designations.
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Table 7 — Types of thermoplastic sheathing compound

Abbre

designation

viated Type of thermoplastic sheathing material

ST 2 Polyvinyl chloride thermoplastic is permitted even though it releases harmful fumes under fire
conditions
SHF 1 Halogen-free thermoplastic for use over all types of insulation in Table 2

Type ST 2 is permitted even though it releases harmful fumes under fire conditions. ST 2 material should be

avoide

d for installation in passenger vessels and in evacuation areas.

6.2 [Mechanical characteristics
The tgst requirements for mechanical characteristics of thermoplastic sheathing,comgounds
are listed in Table 8.
Table 8 — Test requirements for thermoplastic sheathing compounds
Test method described in Type of sheathing comppund
Test description Unit
Std Clause ST 2 SHF|1

Me_char|ca| properties in the state as IEC 60811-501
delivergd
Values fto be obtained for:
— tensile strength, min. N/mm?2 12,5 9.0
— elongdation at break, min. % 150 12
Mecharlcql properties after ageing in IEC 60811-401
air overn} without conductor
Ageing [conditions:
— tempegrature °C 100 + 2 100 £ 2
— durat|on of treatment h 168 16
Value t¢ be obtained for the tensile
strengt
— mininjum value N7/mm? 12,5 7,0
— variafion max. % 125 +3
Value t¢ be obtained for the
elongatjon at break
— mininfjum value % 150 11
— variafion max. % +25 +3
Pressuile test at High*temperature IEC 60811-508
Test copditions:
— temperature °C 802 80 #2
— duratloniforcables ha\linc anouter h 4 4

diameter <12,5 mm
— duration for cables having an outer h 6 6

diameter >12,5 mm
Value to be obtained:
— maximum permissible deformation % 50 50
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Test description

Unit

Test method described in

Type of sheathing compound

Std

Clause

ST 2

SHF 1

Heat sh

ock

IEC 60811-509

Test conditions:
— temperature

— durati

on

°C

150+ 3
1

150+ 3
1

Result t

0 be obtained:

No cracks

No cracks

Loss of

mass

IEC 60811-409

Not applicable

Test conditions

— temp

ratira

°C

100+ 2

— durat

on

168

Result
Maximy

o0 be obtained:
m loss of mass

mg/cm?

1,5

Behavig

ur at low temperature

Elongat
subject

ion test (for cables not
to bending test)

IEC 60811-505

Test co
— temp
— durat

hditions:
brature:
on

°C

-15+2

-151 2

Result
— elong

o0 be obtained:
ation at break, min.

%

30

Assess

pH
Condud

ment of halogens @

tivity

Not applicable

uS-mm-"

IEC 60754+2
IEC 60754-2

Amount

of halogen acid gas:

— HCI gnd HBr (maximum)

- HF (1

haximum)

%
%

[EC 60754-1
IEC 60684-2:2011

45

2 Tes

required when materials used in haldgen free cables or identified as halogen-free compounds.

7 Additional optional.properties of sheathing compounds

7.1
Additig

General

includ¢d in Clause 7.

7.2

Test requirements

nal optiogal>requirements for enhanced oil resistance and drilling fluid resistange are

Enhanced oil resistant sheathing compounds shall comply with the tests according to Table 9.

Drilling fluid resistant sheathing compounds shall comply with the enhanced oil resistance
tests according to Table 9 and to all the tests according to Table 10.
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Table 9 — Test requirements for sheathing compounds
with enhanced oil resistance properties

Test method described in Require-
Test description for enhanced oil resistant types Unit ment
Standard Reference
Mechanical properties after ageing in IRM 902 IEC 60092-360 Annex C
Test conditions:
— temperature/tolerance of oil °C 100 + 2
— duration of treatment h 168
ResuItI.LaJ;:.La.b.w.n.e' d:
— tensjle strength, variation max. % 40
— elonpation at break, variation max. 40
— volyme swell, variation max. 30
Table 10 — Test requirements for sheathing compounds
with drilling fluids resistance properties (test for mud-resistance)
Test'method described in Repuire-
Testt description for drilling fluid resistant types Unit ment
Standard Reference
Mecharlical properties after ageing in IRM 903 IEC 60092-360 Annex C
Test copditions:
— temperature/tolerance of oil <C 100 + 2
— duratfon of treatment h 168
Result {fo be obtained:
— tensile strength, variation max. % 30
— elongdation at break, variation max. % 30
— volunpe swelling, variation max. % 30
— weight change, variation max. % 30
Mechar]ical properties after ageing in catcium bromide IEC 60092-360 Annex D
brine
Test copditions:
— temperature/tolerance of fluid °C 7P+ 2
— durat|on of treatment days 56
Result {fo be obtained:
— tensile strength, variation max. % 25
— elongdation at break, variation max. % 25
— volunpe swelling, variation max. % 20
— weight.change, variation max. % 15
Mecharcatproperties afteragimg T oit based testfioid TEC 60092360 ATITEX D
(CAS number: 64742-46-7; EC number: 934-956-3) @
Test conditions:
— temperature/tolerance of fluid °C 702
— duration of treatment days 56
Result to be obtained:
— tensile strength, variation max. % +30
— elongation at break, variation max. % +30
— volume swelling, variation max. % +25
— weight change, variation max. % +25
2 The test fluid properties shall be according to CAS and EC numbers.
NOTE CAS (Chemical Abstracts Service) is a chemical substance category system.; EC number is a European

Community unique identification of a chemical material.
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Annex A
(normative)

Determination of hardness of HEPR insulation

A.1 Test piece

The test piece shall be a sample of completed cable with all the coverings external to the
rubber surface to be measured carefully removed. Alternatively, a sample of insulated core
may be used.

A.2 [Test procedure

A.2.1 General

Tests |shall be made in accordance with ISO 48-2 with exceptions as‘indicated in A[2.2 to
A.2.5.

A.2.2 Surfaces of large radius of curvature

The tejst instrument, in accordance with ISO 48-2, shall be gonstructed so as to rest firmly on
the rubber surface and permit the presser foot and indentor to make vertical contact with this
surface. This is done in one of the following ways:

a) thg instrument is fitted with feet movable in universal joints so that they adjust themiselves
to the curved surface;

b) thg base of the instrument is fitted with{two parallel rods A and A' at a distancqg apart
depending on the curvature of the surface (see Figure A.1).

0
Ol

>
>

IEC
Figure A.1 — Testing surfaces of large radius of curvature

These methods may be used on surfaces with a radius of curvature down to 20 mm.
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When the thickness of rubber tested is less than 4 mm, an instrument as described in the
method in ISO 48-2 for thin and small test pieces shall be used.

A.2.3 Surfaces of small radius of curvature

On surfaces with too small a radius of curvature for the procedures described in A.2.2, the
test piece shall be supported on the same rigid base as the test instrument, in such a way as
to minimise bodily movement of the rubber surface when the indenting force increment is
applied to the indentor and so that the indentor is vertically above the axis of the test piece.
Suitable procedures are as follows:

a) by resting the test piece in a grove or trough in a metal jig — see Figure A.2 a);

b) by|resting the ends of the conductor of the test piece in V-blocks — see Figure A.2Mb].

IEC IEC

a)* Metal jig b) V blocks

Figure A.2 — Testing surfaces of small radius of curvature

The smallest radius of curvature of the surface to be measured by these methods shall be at
least 4 mm.

For smaller radii, an instrument as described in the method in ISO 48-2 for thin and small test
pieces shall be used.

A.2.4 Conditioning and test temperature

The minimum time between manufacture, i.e. vulcanisation, and testing shall be 16 h.

The test shall be carried out at a temperature of (20 + 2) °C and the test pieces shall be
maintained at this temperature for at least 3 h immediately before testing.
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A.2.5 Number of measurements

One measurement shall be made at each of three or five different points distributed around
the test piece. The median of the results shall be taken as the hardness of the test piece,
reported to the nearest whole number in International Rubber Hardness Degrees (IRHD).
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Annex B
(normative)

Determination of the elastic modulus of HEPR insulation

B.1 Procedure

Sampling, preparation of the test pieces and the test procedure shall be carried out in
accordance with IEC 60811-201.

The lopds required for 150 % elongation shall be measured. The corresponding stressef shall
be calgulated by dividing the loads measured by the cross-sectional areas of the unstretched
test pieces. The ratios of the stresses to strains shall be determined to obtain‘the glastic
modullis at 150 % elongation.

The elpstic modulus shall be the respective median values.

B.2 |Requirements

The results of the test shall comply with the requirements giventin Table 4.
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