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This

INTERNATIONAL ELECTROTECHNICAL COMMISSION

COMBINED FLEXIBLE MATERIALS FOR ELECTRICAL INSULATION -

Part 1: Definitions and general requirements

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization, comyj
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to promote’jnterna
coloperation on all questions concerning standardization in the electrical and electronic fields. o this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).

rising
tional
d and
ports,
Their

préparation is entrusted to technical committees; any IEC National Committee interested in the subject dedlt with

may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the Interhational Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
copsensus of opinion on the relevant subjects since each technical committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international\use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are made to’ensure that the technical content
Pyblications is accurate, IEC cannot be held responsible for,the<“way in which they are used or fdg
miginterpretation by any end user.

In|order to promote international uniformity, IEC NationakCommittees undertake to apply IEC Publig
tragnsparently to the maximum extent possible in their national and regional publications. Any divergence be
anly IEC Publication and the corresponding national or fegional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf|
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificationbodies.

Alllusers should ensure that they have the latést edition of this publication.

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
megmbers of its technical committees and’|IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
Pdblications.

At{ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the cortect application of this publication.

IEC draws attention( to the possibility that the implementation of this document may involve the use
patent(s). IEC takés no position concerning the evidence, validity or applicability of any claimed patent rig
regpect thereof~As-of the date of publication of this document, IEC had not received notice of (a) patent(s),
may be required to implement this document. However, implementers are cautioned that this may not rep
th¢ latest information, which may be obtained from the patent database available at https://patents.iec.c
shpll not-b& held responsible for identifying any or all such patent rights.
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made to the previous edition IEC 60626-1:2009. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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IEC 60626-1 has been prepared by IEC technical committee 15: Solid electrical insulating

mate

rials. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2009. This edition
constitutes a technical revision.

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

a) the materials available for use within this series of standards have been updated;

b) a
s

The fext of this International Standard is based on the following documents:
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framaewark has haan created to allow tast methaods hnyr\nrl those used for qnglify fal

becifications to allow for testing for qualification purposes.

Draft Report on voting
15/1009/FDIS 15/1016/RVD

bove table.
anguage used for the development of this International‘Standard is English.

document was drafted in accordance with ISOAEC Directives, Part 2, and develop

vw.iec.ch/members_experts/refdocs. The main document types developed by IEC
ibed in greater detail at www.iec.ch/publieations.

of all parts in the IEC 60626 seriespublished under the general titte Combined flg
rials for electrical insulation, can b&#found on the IEC website.

hformation on the voting for its approval can be found in the report on voting indicated in

ed in

dance with ISO/IEC Directives, Part 1 and ISQ/IEC Directives, IEC Supplement, available

are

xible

tommittee has decided thatithe contents of this document will remain unchanged untjil the

ity date indicated on the.UEC website under webstore.iec.ch in the data related t
fic document. At this date, the document will be

confirmed,

ithdrawn,

placed by-airevised edition, or

mended.

b the

IMP

ORFANT—TFhe-"cotour-tmside’t : Fthisd i hat i

contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

This document is one of a series which deals with combined flexible materials consisting of two
or more different insulating materials laminated together. The components of the combined
materials are plastic films and/or fibrous materials such as papers, woven or non-woven fabrics,
impregnated or not impregnated. This document does not include mica papers used as primary
component, which are covered by the IEC 60371 series, but insulation materials based on mica
can be used as component of a combined flexible material.

This series consist of three parts describing:

Part [1: Definitions and general requirements (IEC 60626-1);
Part R: Methods of test (IEC 60626-2);
Part B: Specifications for individual materials (IEC 60626-3).
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COMBINED FLEXIBLE MATERIALS FOR ELECTRICAL INSULATION -

Part 1: Definitions and general requirements

Scope

This part of IEC 60626 contains the definitions related to and the general requirements to be

fulfilled by combined flexible materials for electrical insulation. This document does not in
mica|papers used as a primary component, which are covered by the IEC 60371 serieq,
insulgtion materials based on mica paper-may can be used as-complementary compoOnen
comfined flexible material. Materials which conform to this specification meet established |
]rformance. However, the selection of material by a user for a specific application-should

of p

be is

and

based on the actual requirements necessary for adequate performance-in‘that applic
ot based on this specification alone.

tlude
but
of a
bvels

ation

2 Normative references

The following documents are referred to in the textyin such a way that some or all of their coptent
constitutes requirements of this document. Forddated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including| any
amendments) applies.

NOTEl The list of normative references és axtensive bnr-adsn’ in—orderto-obtain—a-combination—of two—-od-more
materials Fnr electrical |na|||ahnn |+ m necessary that those base materials (naper film oate) chall conformlto the
....... ls—for-electrical-insulati necessary-that those-base-materials{paperfilm—ete)-s! nform-fto-the
reguirpments-set fr\rfh inthe anrr\nrnaf specification-of-the base material alone forthat purnose—Thisrule¢ shall
i Al i bl o S SR o i o i et e hd Bl Al A RS
be-apwlied-also-inthe t‘lnualnnmnnfﬁf new-possible combinations—to-this-end specifications-of materialshota hlall\l
be-ap alse opt possibl vations-to-this-end,sp ions-of-materialsnotadtuall
IEC 60371-3-2, Insulating” materials based on mica — Part 3: Specifications for indijidual
mateyials — Sheet 2-Mica paper

IEC §0371-3-4{ Specification for insulating materials based on mica — Part 3: Specifications for
indivljdual mateérials — Sheet 4: Polyester film-backed mica paper with B-stage epoxy [resin

binder

IEC

idual

#0374-3.5 Inolll::flnrv materials based on mica Part 3- Qpnr\lﬁr\:}flnno Fnr indiy
+— —HASHHaH R g—HateHaSs—aaSe4a

materials — Sheet 5: Glass backed mica paper with and epoxy resin binder for post-
impregnation (VPI)

IEC 60371-3-6, Specification for insulating materials based on mica — Part 3: Specifications for
individual materials — Sheet 6: Glass-backed mica paper with B-stage epoxy resin binder

IEC 60554-3-1-4979, Specification for cellulosic papers for electrical purposes — Part 3-1:

Spe

cifications for individual materials — General purpose electrical paper

IEC 60626-3:2008, Combined flexible materials for electrical insulation — Part 3: Specifications
for individual materials
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IEC 60641-3-2:2007, Pressboard and presspaper for electrical purposes - Part 3:
Specifications for individual materials — Sheet 2: Requirements for presspaper types P.2.1,
P4.1, P4.2, P4.3 and P6.1

IEC 60674-3-2:1992, Specification for plastic films for electrical purposes — Part 3:
Specifications for individual materials — Sheet 2: Requirements for balanced biaxially oriented
Polyethylene Terephthalate (PET) films used for electrical insulation

IEC 60674-3-4:1993,—Specification—for Plastic films for electrical purposes — Part 3:
Specifications for individual materials — Sheets 4.-Reguirementsfor-polyimide{PL Polyimide

films used for electrical insulation

IEC 60674-3-8:—,-Specificationfor Plastic films for electrical purposes — Part 3: Specificdtions
for individual materials — Sheet 8: Reguirementsfor-Balanced biaxially oriented -polyethylene
naphthalate (PEN) films used for electrical insulation-*

IEC $0819-3-1:2004, Non-cellulosic papers for electrical purposes — Part 3: Specifications for
individual materials — Sheet 1: Filled glass paper

IEC $60819-3-2:2004, Non-cellulosic papers for electrical purposesc~-Part 3: Specifications for
individual materials — Sheet 2: Hybrid inorganic- organic paper,

IEC $0819-3-3:2008, Non-cellulosic papers for electrical purposes — Part 3: Specifications for
individual materials — Sheet 3: Unfilled aramid (aromati¢polyamide) papers

IEC $0819-3-4:-20042011, Non-cellulosic papers for_electrical purposes — Part 3: Specificdtions
for individual materials — Sheet 4: Aramid fibre‘paper containing not more than 50 % of|mica
parti¢les

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO Ind IEC maintain termirdology databases for use in standardization at the follqwing
addresses:

o |EC Electropediar available at https://www.electropedia.org/

$0 Online beowsing platform: available at https://www.iso.org/obp

3.1
full v[:idth material

material, of production width, for example about 1 m, as ordered

3.2
slit material{tape)}

tape
material cut from full width material

3.3
duplex material
laminate consisting of two layers of insulating materials
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triplex material
laminate consisting of three layers of insulating materials

3.5

quadruplex material
laminate consisting of four layers of insulating materials

4 Designations

4.1

Parti

2023

Designation — Product

cular types of combined flexible insulating materials-may can be designated byusin

g the

relevant combinations of code letters for the form and nature of the maineomponfents,

sepa

rated by a hyphen.

EXAMPLES: F- Pl

The 1

that
as el

Spec

parti
desc

C-G.

bctrical insulation are possible.

ular characteristics of the basic material, impregnating material, bonding agent, etc
ibed by additional data following the designation in Table 1.

Example for designation:

PLC/F-PET, is a layer of paper consisting of cellulose, laminated with a film consisti

hore commonly used materials are listed in Table 1, with their éorresponding specificgtions
bhall be used when available. Other combinations of combirded flexible materials fof

use

ific characteristics of a particular combined matérial (duplex, triplex or quadraplex),

) are

hg of

pplyethylene terephthalate.
In some cases, the identification of-specific characteristics such as the following-may cgn be
usefuyl:
— Apsorbent - porous Calendered type
— Lengthwise oriented Lengthwise reinforced
— Clreped Embossed
— Varnished Impregnated
NOTE| This listuis for guidance only and is not limiting. Code designations are in accordance with ISO standards

such 4s 1ISG~MN43-1.

Deta

ledv specifics regarding commonly used combined flexible materials are providg¢d in

IEC 60626-3. For these constructions, the following nomenclature shall be used:

IEC 60626-3, sheet number, layer descriptions, total thickness

For example, from Sheet 112, the following is a description of one such product:

IEC 60626-3, Sheet 112, P-C/F-PET/P-C, 0,15 mm

For constructions for which there is no detail provided in IEC 60626-3, the following
nomenclature shall be used:

IEC 60626-1, layer descriptions, thickness (micrometers) or grammage (g/m2) of each layer.
For simplicity, the micrometers will be represented by p and the g/m? will be represented by g.
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For example, for a combined flexible material using aramid paper and polyethylene naphthalate

film in a triplex constructi

on would be listed as:

IEC 60626-1, P-PAa/F-PEN/P-PAa, 50u/80u/50p

For constructions with added functional coatings, the following nomenclature shall be used:

IEC 60626-1, layer descriptions including coatings, thickness (micrometers) or grammage
(g/m2) of each layer. For simplicity, the micrometers will be represented by u and the g/m?2 will

be represented by g.

IEC 60626-1, FC-B-UP/P-PET/F-PET/P-PET/FC-B-UP, 10g/50u/80u/50u/10g é
In this example, there is a material sheet 502 in IEC 60626-3 for the uncoated co ed flgxible
matefial, but since this construction is more detailed, this naming nomenclat all be ysed.
Table 1 - Commonly used flexible materials ,'\'
nn%
Form of Code Nature of the component Code <O‘(Ec—nermaﬁ¥e—refeﬁﬂee
comyonent | designation d.esi.g-na.t.ier(;.\Q’
Eilm E O
Ralyathylone nzphisate é»i 0057438
D
e P B \\ G e L
Polyamide) \$\
)
Q\
Polyethylésterephthalate non PET Aa-
woven N\
‘\\C)
‘ .
o
Q. Ibrid i . . m 60849-3-2
<& —
R ;&) G e c A
fabricd C} Glass G
xO/ REF
Adhodive— A Fhermoplastic o —
R aaan e =
Form of Code Nature of the component Code IEC normative
component designation designation reference
Film F Polyethylene terephthalate PET 60674-3-2
Polyethylene naphthalate PEN 60674-3-8
Polyimide Pl 60674-3-4
Polyether Ether Ketone PEEK n. a.
Polyphenylene Sulfide PPS n.a
P Cellulose paper C 60554-3; 60641-3-2
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Paper and Aramid paper (Aromatic Polyamide) PAa 60819-3-3
non-woven
fabric and Aramid fibre/mica paper PAa-Mi 60819-3-4
mats Polyethylene terephthalate non woven PET n. a.
Filled glass paper FG 60819-3-1
Hybrid inorganic/organic paper H 60819-3-2
Mica paper, reinforced mica paper Mi 60371-3-2
Materials based on mica and epoxy MiIEP 60371-3-4;
60371-3-5; 60371-3-6
Woven C Cellulose C n.a.
fabrigs
Glass G n. a. A
Polyethylene terephthalate PET n. a. Q‘\/
Adhgsive A Thermoplastic Tp n.a q
Th t T Qv
ermosetting s rl(la/
Coatjng FC B-Staged epoxy B-EP ~ ‘,'\.’a.
O
B-Staged unsaturated polyester B-U%]/ n.a
C-Staged functional coatings 6\% n. a.
The |list of normative references is extensive because, in order to obtain a bination of two or more matgrials
for glectrical insulation, it is necessary that those base materials (%yr, film, etc) shall conform td the
requirements set forth, in the appropriate specification of the base mategiahalone, for that purpose. This rule|shall
be gpplied also in the development of new possible combinations; @ is end, specifications of material$ not
actuplly used, but referenced, can be eligible for future developn}s@s.
NOTE n. a. = not available Q\)
Y
a8 These coatings can be any polymer such as epox saturated polyester, silicone, fluoropolymer,| etc.
Qesignations for these coatings are provided in ISO 1 -1.
\<
\g@
4.2 | Designation — Testing A\Q)
For rhaterials covered by this docudiént, test methods are provided in IEC 60626-2, and these
tests|in the future will be arranggd-into these four categories of tests, with the expectationg that
the groperties evaluated for ity control purposes will be used for specification sheefs as
outlined in IEC 60626-3. The tests described in IEC 60626-2 under additional testing are
designed to be appropriate tests for these combined flexible materials but are not typically jused
as p3grt of a quality c program.
4.2.1 Gener sting
— Testing f ality control purposes
4.2.2| , Methanical testing
— Testifig for quality control purposes
— Additional mechanical testing
4.2.3 Electrical testing

A
4.2.4

Testing for quality control purposes

dditional electrical testing

Thermal/Chemical testing

Testing for quality control purposes

Additional thermal/chemical testing
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5 General requirements

5.1 Supply of material

The material may be delivered in sheets cut to length or in rolls (either as full width or slit
materials).

5.2 Consignment requirements

All materials in any one consignment shall be consistent and have properties within the limits
of this standard throughout the whole sheet or throughout the whole length of each roll. The
surfajce shall be uniform, reasonably smooth and reasonably free from defects such as bubpbles,
pin hples, creases and flaws.

5.3 | Roll requirements

When delivered in rolls, it shall be capable of being unrolled without damage.

5.4 | Contamination requirements

The ¢ombined materials shall be free of conducting particles and other undesirable inclusjons.

5.5 | Warp requirements

Materials delivered in sheets cut to length shall be reasénably free from warp.

NOTE| After bonding, materials produced in roll form oftef\assume a "roll set" which depends upon time and
temperature of storage. Sheets made from such rolls-may—+egulre will need appreciable time before warp is reljeved.

6 Dimensions

Thickness and thickness tolerances.are dealt with in IEC 60626-3. Other dimensions and
tolerances shall be agreed by the punrchaser and the supplier.

7 Joins

For material in roll form,"the allowable frequency of joins, the details of their construction|{ and
identjfication shall b€ agreed by the purchaser and the supplier.

8 Conditions of supply

8.1 RolW/form

Material in roll form shall be supplied on cardboard roll or other suitable core. The inner diameter
of the core shall be agreed by purchaser and supplier, and it should preferably be 55 mm,
76 mm,150 mm, or 152 mm.

8.2 Sheet form

Material in sheet form shall be supplied in stacks.

8.3 Packaging

The material shall be placed in a packing which ensures adequate protection during transport,
handling and storage.
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8.4 Labelling

Each unit pack, and each package containing a number of unit packs, shall have the following
information clearly and indelibly marked on it:

a) the reference to this standard;

b) the designation of the type, in accordance with clause-3 2;

c) for materials delivered in rolls: the width and the length or weight of each roll;

d) for materials delivered in sheets: the dimensions of the sheets and the number of sheets in
a stack or the mass of the stack;

e) the nominal thickness of the material;

f) the number of rolls or stacks in a larger package;
g) the date of manufacturing;

h)

rfformation about joins as required by IEC 60626-3.
8.5 | Special conditions of supply

Any $pecial conditions of supply, such as requirements regarding shelflife, shall be agreg¢d by
the purchaser and the supplier.
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IEC 60626-1 has been prepared by IEC technical committee 15: Solid electrical insul

INTERNATIONAL ELECTROTECHNICAL COMMISSION

COMBINED FLEXIBLE MATERIALS FOR ELECTRICAL INSULATION -

Part 1: Definitions and general requirements

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization, comyj
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to promote’jnterna
coloperation on all questions concerning standardization in the electrical and electronic fields. o this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).

rising
tional
d and
ports,
Their

préparation is entrusted to technical committees; any IEC National Committee interested in the subject dedlt with

may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the Interhational Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
copsensus of opinion on the relevant subjects since each technical commitiee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international\use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are made to’ensure that the technical content
Publications is accurate, IEC cannot be held responsible for the“way in which they are used or fg
miginterpretation by any end user.

In|order to promote international uniformity, IEC Nationak Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in their national and regional publications. Any divergence be
anl IEC Publication and the corresponding national or fegional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf|
aspessment services and, in some areas, access t0 IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificationbodies.

Alllusers should ensure that they have the latést edition of this publication.

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
megmbers of its technical committees and’|IEC National Committees for any personal injury, property dam
othher damage of any nature whatsgever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
Pdyblications.

At{ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the cortect application of this publication.

IEC draws attention( to the possibility that the implementation of this document may involve the use
patent(s). IEC takés no position concerning the evidence, validity or applicability of any claimed patent rig
regpect thereof~As-of the date of publication of this document, IEC had not received notice of (a) patent(s),
may be required to implement this document. However, implementers are cautioned that this may not rep
the latest information, which may be obtained from the patent database available at https://patents.iec.c
shpll not-be held responsible for identifying any or all such patent rights.
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materials. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2009. This edition
constitutes a technical revision.

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

a) the materials available for use within this series of standards have been updated;

b) a framework has been created to allow test methods beyond those used for quality control

specifications to allow for testing for qualification purposes.
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The text of this International Standard is based on the following documents:

Draft Report on voting

15/1009/FDIS 15/1016/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This [document was drafted in accordance with ISO/IEC Directives, Part 2, and develepged in
accofdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement).available
at wyvw.iec.ch/members_experts/refdocs. The main document types developediby IEC are
descfibed in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 60626 series, published under the general titlex\Combined flgxible
mateyials for electrical insulation, can be found on the IEC website.

The ¢gommittee has decided that the contents of this document wilkfremain unchanged untjl the
stability date indicated on the IEC website under webstore.ig€.ch in the data related tp the
speci|fic document. At this date, the document will be
e rgconfirmed,

e withdrawn,

e re¢placed by a revised edition, or

e amended.
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INTRODUCTION

This document is one of a series which deals with combined flexible materials consisting of two
or more different insulating materials laminated together. The components of the combined
materials are plastic films and/or fibrous materials such as papers, woven or non-woven fabrics,
impregnated or not impregnated. This document does not include mica papers used as primary
component, which are covered by the IEC 60371 series, but insulation materials based on mica
can be used as component of a combined flexible material.

This series consist of three parts describing:

Part [1: Definitions and general requirements (IEC 60626-1);
Part R: Methods of test (IEC 60626-2);
Part B: Specifications for individual materials (IEC 60626-3).



https://iecnorm.com/api/?name=016ba8beaffe18feebbf78c6e032c5f2

-6 - IEC 60626-1:2023 © |IEC 2023

COMBINED FLEXIBLE MATERIALS FOR ELECTRICAL INSULATION -

Part 1: Definitions and general requirements

1 Scope

This part of IEC 60626 contains the definitions related to and the general requirements to be
fulfilled by combined flexible materials for electrical insulation. This document does not in¢lude
mica|papers used as a primary component, which are covered by the IEC 60371 serieq, but
insulgtion materials based on mica paper can be used as component of a combihed flgxible
material. Materials which conform to this specification meet established levels of performance.
Howegver, the selection of material by a user for a specific application is based'on the dctual
requirements necessary for adequate performance in that application and -not based on this
specification alone.

2 Normative references

The following documents are referred to in the text in such a way.that some or all of their conptent
constitutes requirements of this document. For dated references, only the edition cited applies.
For pndated references, the latest edition of the feferenced document (including| any
amendments) applies.

IEC 60371-3-2, Insulating materials based onc¢ica — Part 3: Specifications for indiiidual
mateyials — Sheet 2: Mica paper

IEC 6§0371-3-4, Specification for insulating:materials based on mica — Part 3: Specifications for
individual materials — Sheet 4: Polyester film-backed mica paper with B-stage epoxy |resin
bindgr

IEC 60371-3-5, Insulating materials based on mica — Part 3: Specifications for individual
matefials — Sheet 5: Glass:backed mica paper with and epoxy resin binder for post-
impréggnation (VPI)

IEC 60371-3-6, Spekification for insulating materials based on mica — Part 3: Specifications for
individual materials.— Sheet 6: Glass-backed mica paper with B-stage epoxy resin binder

IEC §0554-324, Specification for cellulosic papers for electrical purposes — Parf 3-1:
Spedificatigns for individual materials — General purpose electrical paper

IEC 60626-3, Combined flexible materials for electrical insalation — Part 3. Speciiications for
individual materials

IEC 60641-3-2:2007, Pressboard and presspaper for electrical purposes - Part 3:
Specifications for individual materials — Sheet 2: Requirements for presspaper types P.2.1,
P4.1, P4.2, P4.3 and P6.1

IEC 60674-3-2, Specification for plastic films for electrical purposes — Part 3: Specifications for
individual materials — Sheet 2: Requirements for balanced biaxially oriented Polyethylene
Terephthalate (PET) films used for electrical insulation

IEC 60674-3-4, Plastic films for electrical purposes — Part 3: Specifications for individual
materials — Sheets 4: Polyimide films used for electrical insulation
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IEC 60674-3-8, Plastic films for electrical purposes — Part 3: Specifications for individual
materials — Sheet 8: Balanced biaxially oriented polyethylene naphthalate (PEN) films used for
electrical insulation

IEC 60819-3-1, Non-cellulosic papers for electrical purposes — Part 3: Specifications for
individual materials — Sheet 1: Filled glass paper

IEC 60819-3-2, Non-cellulosic papers for electrical purposes — Part 3: Specifications for
individual materials — Sheet 2: Hybrid inorganic- organic paper

IEC

IEC

individual materials — Sheet 4: Aramid fibre paper containing not more than_50 % of
parti¢les

3 Terms and definitions

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

ISO

addr

3.1

full width material
material of production width, for examplé&sabout 1 m, as ordered

3.2

slit material

tape

material cut from full width-material

3.3

duplex material

lami
3.4
tripl

lami

3.5

indivlidual materials — Sheet 3: Unfilled aramid (aromatic polyamide) papers

608

%0819-3-4:2011, Non-cellulosic papers for electrical purposes — Part 3: Specificatior

Ind IEC maintain terminology databases for use ini\standardization at the folld
sses:

EC Electropedia: available at https://www.electrepedia.org/

$0 Online browsing platform: available at hitps://www.iso.org/obp

nate consisting of two layers of insulating materials

s for

s for
mica

wing

re[x material
ate‘consisting of three layers of insulating materials

quadruplex material

lami

nate consisting of four layers of insulating materials
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4 Designations

4.1 Designation — Product

Particular types of combined flexible insulating materials can be designated by using the
relevant combinations of code letters for the form and nature of the main components,
separated by a hyphen.

EXAMPLES: F - PI,

C-G.

The more commonly used materials are listed in Table 1, with their corresponding specificétions
that g$hall be used when available. Other combinations of combined flexible materjals_ fof use
as elpctrical insulation are possible.

Spedfic characteristics of a particular combined material (duplex, triplex)or quadraplex),
parti¢ular characteristics of the basic material, impregnating material, bonding agent, etc|) are
descfibed by additional data following the designation in Table 1.

Exanpple for designation:

PLC/F-PET, is a layer of paper consisting of cellulose, laminated with a film consisting of
pplyethylene terephthalate.

In some cases, the identification of specific characteristics such as the following can be usgeful:

— Apsorbent - porous Calendered type

— Lengthwise oriented Lengthwise reinforced
— Clreped Embossed

— Vjarnished Impregnated

NOTE| This list is for guidance only and is-not limiting. Code designations are in accordance with ISO stajdards
such gs ISO 1043-1.

Detalled specifics regardingscommonly used combined flexible materials are provided in
IEC 60626-3. For these constructions, the following nomenclature shall be used:

IEC 60626-3, sheet nGmber, layer descriptions, total thickness
For gxample, fromiSheet 112, the following is a description of one such product:

IEC $0626=3» Sheet 112, P-C/F-PET/P-C, 0,15 mm

For constructions for which there is no detail provided in |EC 60626-3, the follawing
nomenclature shall be used:

IEC 60626-1, layer descriptions, thickness (micrometers) or grammage (g/m2) of each layer.
For simplicity, the micrometers will be represented by p and the g/m2 will be represented by g.

For example, for a combined flexible material using aramid paper and polyethylene naphthalate
film in a triplex construction would be listed as:

IEC 60626-1, P-PAa/F-PEN/P-PAa, 50u/80u/50u
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For constructions with added functional coatings, the following nomenclature shall be used:

IEC 60626-1, layer descriptions including coatings, thickness (micrometers) or grammage
(g/m2) of each layer. For simplicity, the micrometers will be represented by u and the g/m?2 will
be represented by g.

IEC 60626-1, FC-B-UP/P-PET/F-PET/P-PET/FC-B-UP, 10g/50u/80u/50u/10g

In this example, there is a material sheet 502 in IEC 60626-3 for the uncoated combined flexible
material, but since this construction is more detailed, this naming nomenclature shall be used.

Table 1 — Commonly used flexible materials

Fqrm of Code Nature of the component Code IEC-normativle
conlponent | designation designation reference
Film F Polyethylene terephthalate PET 60674-3-2

Polyethylene naphthalate PEN 60674-3-8
Polyimide Pl 60674-3-4
Polyether Ether Ketone REEK n. a.
Polyphenylene Sulfide PPS n.a
Papgr and P Cellulose paper C 60554-3; 60641-3-2
?aobnr-i /:vc;\:]zn Aramid paper (Aromatic Polyamide) PAa 60819-3-3
maty Aramid fibre/mica paper PAa-Mi 60819-3-4
Polyethylene terephthalate non ‘woven PET n. a.
Filled glass paper FG 60819-3-1
Hybrid inorganic/organic paper H 60819-3-2
Mica paper, reinforéed mica paper Mi 60371-3-2
Materials baséd on mica and epoxy MiIEP 60371-3-4;
60371-3-5; 60371-3-6
Woven C Cellulose C n. a.
fabrigs Glass G n. a.
Rolyethylene terephthalate PET n. a.
Adhgsive A Thermoplastic Tp n.a
Thermosetting Ts n.a
Coatjng FC B-Staged epoxy B-EP n. a.
B-Staged unsaturated polyester B-UP n.a
C-Staged functional coatings c-a n. a.

The [list, of normative references is extensive because, in order to obtain a combination of two or more matgrials
for electrical insulation, it is necessary that those base materials (paper, film, etc) shall conform to the
requirements set forth, in the appropriate specification of the base material alone, for that purpose. This rule shall
be applied also in the development of new possible combinations; to this end, specifications of materials not
actually used, but referenced, can be eligible for future developments.

NOTE n. a. = not available

a8 These coatings can be any polymer such as epoxy, unsaturated polyester, silicone, fluoropolymer, etc.

Designations for these coatings are provided in ISO 1043-1.
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4.2 Designation — Testing

For materials covered by this document, test methods are provided in IEC 60626-2, and these
tests in the future will be arranged into these four categories of tests, with the expectations that
the properties evaluated for quality control purposes will be used for specification sheets as
outlined in IEC 60626-3. The tests described in IEC 60626-2 under additional testing are
designed to be appropriate tests for these combined flexible materials but are not typically used
as part of a quality control program.

4.2.1 General testing

— Testing for quality control purposes

4.2.2 Mechanical testing
— Testing for quality control purposes

— Additional mechanical testing

4.2.3 Electrical testing
— Testing for quality control purposes
— Additional electrical testing

4.2.4 Thermal/Chemical testing
— Testing for quality control purposes
— Agdditional thermal/chemical testing

5 General requirements

5.1 | Supply of material

The material may be delivered in sheetstcut to length or in rolls (either as full width qgr slit
materials).

5.2 | Consignment requirements

All mlaterials in any one consignment shall be consistent and have properties within the |imits
of this standard througheut.the whole sheet or throughout the whole length of each rollf The
surface shall be uniformj:reasonably smooth and reasonably free from defects such as bubpbles,
pin hples, creases and-flaws.

5.3 | Roll requirements

When delivered in rolls, it shall be capable of being unrolled without damage.

5.4 | Contamination requirements

The combined materials shall be free of conducting particles and other undesirable inclusions.

5.5 Warp requirements

Materials delivered in sheets cut to length shall be reasonably free from warp.

NOTE After bonding, materials produced in roll form often assume a "roll set" which depends upon time and
temperature of storage. Sheets made from such rolls will need appreciable time before warp is relieved.

6 Dimensions

Thickness and thickness tolerances are dealt with in IEC 60626-3. Other dimensions and
tolerances shall be agreed by the purchaser and the supplier.
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7 Joins

For material in roll form, the allowable frequency of joins, the details of their construction, and
identification shall be agreed by the purchaser and the supplier.

8 Conditions of supply

8.1

Roll form

Material in roll form shall be supplied on cardboard roll or other suitable core. The inner diameter

of th
76 m

8.2

Mate

8.3

The
hand

8.4
Each

information clearly and indelibly marked on it:

a) th
b) th
c) fq
d) fq

e) th
f) tH
g) th
h)

=

8.5

Any
the p

b core shall be agreed by purchaser and supplier, and it should preferably be 35
m,150 mm, or 152 mm.

Sheet form

Fial in sheet form shall be supplied in stacks.

Packaging

aterial shall be placed in a packing which ensures adequateprotection during trang
ing and storage.

Labelling

unit pack, and each package containing a numbep of unit packs, shall have the follg

e reference to this standard;
e designation of the type, in accordance with clause 2;
r materials delivered in rolls: the width and the length or weight of each roll;

r materials delivered in sheets: the dimensions of the sheets and the number of she
stack or the mass of the stack,

e nominal thickness of the.material;

e number of rolls or staeks in a larger package;

e date of manufacturing;

formation about joins as required by IEC 60626-3.

Special.conditions of supply

urchaser and the supplier.

mm,

port,

wing

pts in

special-conditions of supply, such as requirements regarding shelf life, shall be agreg¢d by



https://iecnorm.com/api/?name=016ba8beaffe18feebbf78c6e032c5f2

-12 - IEC 60626-1:2023 © |IEC 2023

Bibliography
IEC 60371 (all parts), Insulating materials based on mica

IEC 60554-1:1977, Specification for cellulosic papers for electrical purposes — Part 1:
Definitions and general requirements

IEC 60641-1:2007, Pressboard and presspaper for electrical purposes — Part 1: Definitions and
general requirements.

~

IEC 60626-2, Combined flexible materials for electrical insulation — Part 2: Methods of teq

IEC 60674-1:1980, Specification for plastic films for electrical purposes — Part 1. “Définltions
and general requirements

IEC 60819-1:2009, Non-cellulosic papers for electrical purposes — Parth1:" Definitions and
genefal requirements

ISO 1043-1, Plastics — Symbols and abbreviated terms — Part 1;~Basic polymers and|their
specjal characteristics



https://iecnorm.com/api/?name=016ba8beaffe18feebbf78c6e032c5f2



https://iecnorm.com/api/?name=016ba8beaffe18feebbf78c6e032c5f2

SOMMAIRE

AVANT-PROP O S ...ttt e e e e e e e e eaeees

INTRODUGCTION ...ttt ettt et et e e e et e et e e enr e et e e et e en e eneees

1 Domaine d'application ... e

2 REfErenCes NOrMaAatiVeS ... e

3 Termes et defiNitioNS ...

4 [ L=T= Lo =1 €0 o 1= S
4.1 Désignation — Produit......o.ooeeeeeeeeenenininnneeeeni e
4.p DESigNation — ESSaAI vt e
(1.2.1 ESSaiS gENEraUX ..ccuuiiviiiiiii e e
1.2.2 ESSaisS MECANIQUES ...uuieiii et e
1.2.3 ESSais €leCtriQUES ..o e e
1.2.4 Essais thermiques/chimiques.............oooii i B
5 D e I=] g leT =T R o =T Y= T = = . ¥ o S
51 Livraison du matériau...........ooeeiiiiiiii e e
5p Exigences relatives aux 10tS........ccooiiiiiiiiii e
5B Exigences relatives aux rouleauX .........ccooeevvenneeen e
5.4 Exigences relatives a la contamination............... .8 .
5.p Exigences relatives au gauchissement.........o. o,
1T ] Lo L O PPN
= Lo o £
CoNnditions de lIVIaiSON ..o e
8./ Conditionnement €N roUlEaAUX. ... 5 . e
8.p Conditionnement en feuilles ..
8.B EmMbBDallage. ...
BB EHQUELAGE ..o e,
8.p Conditions spéciales@e lIVraiSON ... ...
BibliQQraphie ... o e
Tablg¢au 1 — Matériaux.souples couramment UtiliS€s ...... ...

- 14 - IEC 60626-1:2023 © |IEC 2023



https://iecnorm.com/api/?name=016ba8beaffe18feebbf78c6e032c5f2

IEC 60626-1:2023 © |IEC 2023 - 15—

1

2)

3)

4)

5)

6)
7)

8)

9)

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

MATER!AUX COMBINES’SOUPLES DESTINES
A L'ISOLEMENT ELECTRIQUE -

Partie 1: Définitions et exigences générales

AVANT-PROPOS

La|Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisatigficom
de| I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IECya pour
de| Gfavoriser la coopération internationale pour toutes les questions de normalisation dans les don
de|l'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Nonmes internatio
dep Spécifications techniques, des Rapports techniques, des Spécifications accessiblés¥au public (P
dep Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée,a*des comités d'é¢|
auk travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organis
internationales, gouvernementales et non gouvernementales, en liaison ave¢-'\EC, participent égal
auk travaux. L’'IEC collabore étroitement avec I'Organisation Internationale{ de” Normalisation (ISO),
dep conditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'l[EC concernant les questions techniques représentent, dans la n
dulpossible, un accord international sur les sujets étudiés, étant donné/que les Comités nationaux de
interessés sont représentés dans chaque comité d’études.

Lep Publications de I'lEC se présentent sous la forme de recommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous les_€fforts raisonnables sont entrepris afin qug
s'gdssure de I'exactitude du contenu technique de ses publigations; I'l[EC ne peut pas étre tenue respo
de|l'éventuelle mauvaise utilisation ou interprétation qui en\est faite par un quelconque utilisateur final.

Dgns le but d'encourager l'uniformité internationale, les” Comités nationaux de I'lEC s'engagent, dans
la mesure possible, a appliquer de fagon transparentédes Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutesxRublications de I'IEC et toutes publications national
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indéper
fodrnissent des services d'évaluation de- conformité et, dans certains secteurs, accedent aux mg
de|conformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certifi
ingépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
y ¢ompris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de
popr tout préjudice cause\en cas de dommages corporels et matériels, ou de tout autre dommage de q
nafure que ce soit, directe’ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
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L'IEC 60626-1 a été établie par le comité d’études 15 de 'lEC: Matériaux isolants électriques
solides. Il s'agit d'une Norme internationale.

Cette quatrieme édition annule et remplace la troisieme édition parue en 2009. Cette édition
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INTRODUCTION

Le présent document fait partie d'une série traitant des matériaux combinés souples, composés
d'au moins deux matériaux isolants différents, stratifiés. Les constituants des matériaux
combinés sont des films de matiére plastique et/ou des matériaux fibreux, comme les papiers,
les tissés et les non-tissés, imprégnés ou non. Le présent document ne concerne pas
les différents types de papiers de mica utilisés en tant que composantes primaires, couverts
par la série IEC 60371, mais les isolants a base de mica peuvent étre utilisés comme
constituants de matériaux combinés souples.

Cette_série anprpnd les trois In;\r’riuv:\q suivantes:

Partie 1: Définitions et exigences générales (IEC 60626-1);
Partie 2: Méthodes d’essai (IEC 60626-2);
Partie 3: Spécifications pour matériaux particuliers (IEC 60626-3).
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