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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PLASTIC FILMS FOR ELECTRICAL PURPOSES -

Part 3: Specifications for individual materials —
Sheet 1: Biaxially oriented polypropylene (PP) films for capacitors

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization{comprjsing
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote.internatjonal
o-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
addition to other activities, IEC publishes International Standards, Technical Specifications,)Technical Reports,
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC jPublfication(s)”). Their
reparation is entrusted to technical committees; any IEC National Committee interested in the subject dealfwith
ay participate in this preparatory work. International, governmental and non-governmental organizations liajsing
ith the IEC also participate in this preparation. IEC collaborates closely with theqlnternational Organizatiojn for
tandardization (ISO) in accordance with conditions determined by agreement between the two organizatiops.

< 30 T =0 Q —

he formal decisions or agreements of IEC on technical matters express, as'nearly as possible, an internatjonal
onsensus of opinion on the relevant subjects since each technical cemmittee has representation from all
terested IEC National Committees.

=0 —

IEC Publications have the form of recommendations for internatianah Use and are accepted by IEC Natjonal
Gommittees in that sense. While all reasonable efforts are made“to ensure that the technical content of| IEC
Hublications is accurate, IEC cannot be held responsible far, the way in which they are used or for| any
misinterpretation by any end user.

Ih order to promote international uniformity, IEC Natignal Committees undertake to apply IEC Publicafions
tfansparently to the maximum extent possible in their natiognal and regional publications. Any divergence between
any IEC Publication and the corresponding national ortegional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of confermity. Independent certification bodies provide confofmity
ssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible forl any
rvices carried out by independent certificatign bodies.

Il users should ensure that they have the\latest edition of this publication.

o liability shall attach to IEC or its\directors, employees, servants or agents including individual experts| and
embers of its technical committees ahd IEC National Committees for any personal injury, property damage or
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)| and
xpenses arising out of thespublication, use of, or reliance upon, this IEC Publication or any other|IEC
ublications.

ttention is drawn to the \Normative references cited in this publication. Use of the referenced publicatiofs is
indispensable for the €orrect application of this publication.

ttention is drawn to_the possibility that some of the elements of this IEC Publication may be the subject of patent
rlghts. IEC shall_net be held responsible for identifying any or all such patent rights.

redline/version of the official IEC Standard allows the user to identify the changes made to

the jprevious edition IEC 60674-3-1:1998+AMD1:2011 CSV. A vertical bar appears in the margin
whdrever.a change has been made. Additions are in green text, deletions are in strikethrough
red fext:
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IEC 60674-3-1 has been prepared by IEC technical committee 15: Solid electrical insulating
materials.

This second edition cancels and replaces the first edition published in 1998 and
Amendment 1:2011. This edition constitutes a technical revision.

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

a) this document has been completely revised editorially and technically and included in the

_EP‘ 8606724 coriae-of ctandardce-
oo U O S TrTe o oS tartttatass

b) the test methods have been updated to reflect today’s state of the art.

Thel text of this International Standard is based on the following documents:

Draft Report on voting

15/909/CDV 15/925/RVC

Fulllinformation on the voting for its approval can be found in the feport on voting indicated in
the pbove table.

Thellanguage used for the development of this International*Standard is English.

Thig document was drafted in accordance with ISOAEC Directives, Part 2, and developefd in
accprdance with ISO/IEC Directives, Part 1 and IS®@/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC |are
destribed in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 60674 series, published under the general title Plastic filmq for
eledtrical purposes, can be found on the 1EC website.

Futlyre standards in this series will>carry the new general title as cited above. Titles of existing
standards in this series will be-updated at the time of the next edition.

Thel committee has decided that the contents of this document will remain unchanged untilf the
stahility date indicated-on the IEC website under webstore.iec.ch in the data related to|the
spetgific document. At_this date, the document will be
e feconfirmed;s

e Wwithdrawn)

o feplaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates that it
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 standard is one of a series which deals with plastic films for electrical purposes. The series
will consist of three parts:

Part 1: Definitions and general requirements (IEC 60674-1);

Part 2: Methods of test (IEC 60674-2);

Part-3: Spec|f|gat|gns forindividual-materials “EP 80674 Q)_

Thig standard contains one of the sheets comprising Part 3, as follows:

Sheet 1: Biaxially oriented (PP) polypropylene films for capacitors.
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PLASTIC FILMS FOR ELECTRICAL PURPOSES -

Part 3: Specifications for individual materials —
Sheet 1: Biaxially oriented polypropylene (PP) films for capacitors

41— General

1 |Scope

Thig sheet of IEC 60674-3 gives the requirements for biaxially oriented polypropylene [film
hav|ng a smooth or rough surface, corona treated when required for vacuum metallization. [The
filmg are for use as dielectric in capacitors.

Materials which conform to this specification meet established levels of performance. Howejver,
the [selection of a material by a user for a specific application-sheulddse is based on the agtual
reqliirements necessary for adequate performance in that application and not based on |this
spetification alone.

Safety warning: It is the responsibility of the user of the mgthods contained or referred to injthis
document to ensure that they are used in a safe manner.

2 |Normative references

Thel|following documents are referred to in thetext in such a way that some or all of their conftent
conptitutes requirements of this document. For dated references, only the edition cited applies.
For| undated references, the latest cedition of the referenced document (including [any
amendments) applies.

IEC|60674-1:1980, Specification for plastic films for electrical purposes — Part 1: Definitlons
and|general requirements

IEC|60674-2:49882016; Specification for plastic films for electrical purposes — Part 2: MetHods
of tgst

IECIB1074:-1001SDatarmination-of - heats and temperatures of meltina-and-crvstallization-of-electrichlv

MO U TUT T T IO CtCTTiiatorT O oato ana tCriioTraturCo— Ut CraTg At G yotaiiZzaua o A B~ ASA AT A ZLLD 4

3

Terms and definitions

No terms and definitions are listed in this document.

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

add

resses:

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

ISO Online browsing platform: available at http://www.iso.org/obp
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Classification

The polypropylene film shall be of the following types:

Typ
Typ
Typ
Typ
Typ
Typ,
Typ
Typ
Typ
Typ
Typ
Typ

e1: having smooth surfaces (space factor <5 %, see 8.9);

e 1a: not corona treated;

e 1b:  one side pre-treated to facilitate the vacuum deposition of metal;

e 1c:  both sides pre-treated,;

e 2: having at least one rough surface (space factor >5 %, see 8.9);
2a: not corona treated;

2b: one side pre-treated to facilitate the vacuum deposition of metal,
2c: both sides pre-treated.

3: having high electric strength for thin film (film thickness < 3,5 um);
3a: not corona treated;

3b: one side pre-treated to facilitate the vacuum deposition ofymetal;
3c:  both sides pre-treated.

5 |Designation

Thel| plastic film shall be identified by the following designation:

Dedignation of the fiim — IEC 60674-3-1 — PP — type — thickness in micrometres — width in

millimetres — length in metres.

EXAMPLE

Polypropylene film — IEC 60674-3-1 — PP — 1a -6~ 100 — 3000.

6 |General requirements

The| materials shall be made~essentially from isotactic type polypropylene homopolymer jand

shal|l conform to the requirements laid down in IEC 60674-1.

7 |Dimensions

7.1| Thickness

The| filmcthickness shall be measured in accordance with the requirements of 4.3.2 of IEC 60¢74-

2:2(016« This is in general the gravimetric thickness, but for type 2 distinction shall be mlade

bet\ aen-thicknass daterminaed by waiahina (+ — aravimaetric thicknase)l and thickngess maoact red
M B L AL A LS A A \‘g IS A STTTETRETE JOTTE R TTTEEE

by micrometer method (7, = bulking thickness).

Gravimetric thickness shall be measured in accordance with the requirements of 4.3.2 of
60674-2:2016.

IEC
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Bulking (micrometric) thickness shall be measured according to 4.2.3 of IEC 60674-2:2016.

There are no requirements for thickness in this document, but preferred gravimetric thicknesses

are

as follows:

Type 1: 4,0 um; 5,0 um; 6,0 um; 7,0 um; 8,0 um; 10,0 um; 12,0 um; 15,0 um; 18,0

20,0 um and 25 pm.

Type 2: 7,4 um; 9,0 um; 10,1; 11,0 um; 12,0 um; 12,7 um; 13,6 um; 14,4 um; 15,2

Typn 3: 91‘; ‘I_Im, Q,Q l:_:m1 Q’ﬂ |r|m and Q,R l|_|I'\‘1

16,2 um and 17,8 um.

um;

um;

Thelthickness tolerance shall comply with the requirements of 4.1 of IEC 60674-1:1980_un
othgrwise specified.

7.2

The
IEC

Pre

reqliirements throughout the capacitor industry.

The

7.3

The
sub

8.1

See

Width

film width shall be measured in accordance with the requirements of Clause §
60674-2:2016.

erred widths cannot be given on account of the great variety-of applications and diffe

tolerance on the width shall comply with the requirements of 4.2 of IEC 60674-1:1980.

Length/diameter

re are no requirements in this document for{ength or diameters of rolls. These shoulg
ect to purchase contract.

Properties

Physical properties

Table 1.

ess

of

rent

be
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Table 1 — Physical properties

Property Test method Unit Requirement Remarks
Density 1EC60674-2; Mgtm® (0,91 £ 0,01 This method is only suitable for film
clause4;method D Ka/dm? thickness >12 um. The recommended
g/dm . )
1SO 1183-2:2019 (glem?) mixture is methanol/ethylene glycol
Melting point HEC-61074 °C 165 to 175 DSC method
1ISO 11357-3:2018
Tensile strength IEC 60674-2:2016, MPa Minimum Specimen width (15 + 3) mm,
(either direction) Clause 12 Type 1: 120 rate of extension (100 + 2) mm/min,
Type 2: 90 reference lines with the initial grip
Type 3: 120 separation (100 + 2) mm apart
Elopgation at break % Minimum
(either direction) Type 1: 40
Type 2: 30
Type 3: 30
Surface resistivity IEC 60674-2:2016, Q >1014 The test voltages are
Clause 162 100 V for thickne'sSgs >10 pm
— and 10 V for thigknesses <10 pm
Vollime resistivity IEC 60674-2:2016, Qm >1015
Clause 172 The-test voltages-are {100+ 10}V
for thicknesses >10 umand (10 £ 1)V
for-thicknesses—=140-pm
Dissipation factor IEC 60674-2:2016, Us€ evaporated metal electrodes or ngn-
at 23 °C and 18.2 or 18.3 contacting electrodes
48 Hz — 62 Hz: <3 x 10~4 (18.2.4 or 18.2.5)
1 kiiz: <3 x 10
Permittivity IEC 60674-2:2016, 2,24 031 Use evaporated metal electrodes or ngn-
18.2 contacting electrodes
(18.2.4 or 18.2.5)
Dimensional change | IEC 60674-2:2016, Shrinkage shall be agreed between bujyer
for ghrinkage: Clause 25 supplier and-seHler purchaser
— Mpchine direction %
— THansverse %
direction

NOTE Although the potential effects’ of certain properties such as crystallinity, orientation and isotactic/ at3
confent on the performance of thefilm are recognized, no recommendations regarding the determination of th
parameters have been made, particularly as no suitable test methods are available in IEC 60674-2.

ctic
ese

a8 Measurement conditions: (23 + 2) °C and (50 + 5) % relative humidity after at least 24 h exposure.

8.2

Ele

shal|l.&be not

less

Electric.strength (DC test)

than

the value given

tric(strength shall be measured according to 20.2 of IEC 60674-2:2016. The central v
in Table 2. The winding

tension ghall

2,5

L 2 O AL 2
NI 27U, O INTTTITT .

hlue
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Table 2 — Electric strength (DC test) for types 1, 2 and 3

Nominal film thickness Type Electric strength Not more than 1 of 21 results
(central value) shall be below
V/pm V/pm
um
23 °C 105 °C 23 °C 105 °C
2,5 250 125 150 75
2,8 250 125 150 75
3,0 ’ 250 125 150 75
3,5 250 125 150 75
4 120 - 40 .
5 150 - 60 -
6 190 - 80 -
7 and 7,4 230 - 100 -
8 250 - 120 -
9 1 and 2 270 - 145 -
10 and 10,1 290 - 165 -
11 300 - 175 -
12 310 - 185 -
12,7 315 2 195 -
>12,7 to 25 320 - 200 -

8.3| Electrical weak spots

Ele¢trical weak spots shall be measured “according to 21.4 of IEC 60674-2:2016-with—a{test
velpec e B0 s o himne dond 9 oo s JE0 M s to bns 0 bocccl o e monaloal thicliasge of

The|number of faults counted shall not exceed the numbers given in Table 3. A minimum surface
areq of 5 m? is to be tested:

Compliance with any ong of two method criteria shall constitute compliance with this documient.
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Table 3 — Electrical weak spots for types 1, 2 and 3

Nominal-thickness | Type Fault count/m?
e
255 26
28 26
3
30 26
3% 2:6
4 26
5 23
6 8
Fand1-4 ER 17
and 8
2 3
F0-and104+ 2
1 11
=12 0
Nominal Method C1 Method C3
hickness Type (Aluminium foil electrodes) (Metal electrode with air gap)
21.4.2.2 of IEC 60674-2:2016 21.4.2.4 of IEC 60674-2:2016
Fault Test\oltage Fault Test voltagdg
Hm count/m? V/pm count/m? Vigm
2,5
2,8
3 2,6 250 2,0 200
3,0
3,5
4 2,6 1,0 350
5 2,3 300
6 1,8 300
7 and 7,4 1,7 250
8 1and 2 1,5 150 250
9 1,3 0% 230
10 and 10,1 1,2 230
11 1,1 220
212 1,0 200

8.4 Thermal endurance

There is no requirement in this document for thermal endurance.

8.5 Wetting tension (types 1b + 1¢, 2b + 2c and 3b + 3c only)

When tested in accordance with Clause 11 of IEC 60674-2:2016, the wetting tension of the
tested surface shall not be less than 35 mN-m~".

8.6 Liquid absorption

For satisfactory construction of impregnated capacitors, the absorption of the impregnant by
the film may need to be controlled within certain limits. If required, the method of measurement,
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021

the time and the temperature used and the absorption limits shall be agreed between supplier

and

The

8.7

purchaser!.
preferred method shall conform with Clause 33 of IEC 60674-2:2016.

Compatibility with impregnants

The compatibility of the film with selected dielectric fluids shall be determined using a method
agreed upon between the supplier and the purchaser. This method may, for example, be based
on swelling or solubility of the film in the fluid, or on contamination of the fluid or the film?1.

8.8

The
and
film
met

8.9

Spdeefactor: Caused by surface roughness, space factor is the percentage increase in bul

(mid
Sp4

The]
valy

Spaj

9.1
The]

Dissipation factor under impregnated conditions

impregnants and the methods of testing used throughout the capacitor industry\ary wi
many of the materials and procedures are proprietary. Where the dissipation factor off
under impregnated conditions must be to an agreed standard, the limitinglvalues and
hod of measurement should be agreed between supplier and purchaser?:

Space factor

rometric) thickness over gravimetric thickness.

ce factor shall be measured according to Clause 9 of tEC 60674-2:2016.

e of type 2 is SF = (10 £-3 5) %.
o-metericealeulntoduoine the felloviing o nlos

ty ~tg o
L SF=———x100(%)

Roll characteristics

Windability
windability shall be measured according to Clause 7 of IEC 60674-2:2016.

Hely
the
the

ng

re are no requirements for space factor in this)document but the preferred space fajctor

Two methods exist:

a) for reels of width less than 150 mm, method A shall be used.

Bias/camber <10 mm

Sag (tension 5 MN/m?2) <2 mm

b) for reels of width 150 mm and above, method B shall be used.

Bias/camber <10 mm

1

In view of the wide variety of impregnants available today and under development for capacitor application, no

specific tests and/or limits can be given in this document for liquid absorption (8.6), compatibility with dielectric
fluids (8.7) and dissipation factor under impregnated conditions (8.8).
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Sag (tension 5 MN/m?2) <2 mm

The extension required to achieve bias/camber and sag limit shall be not more than 0,1 %.

Joins

Where joins (splices) are permitted, their construction shall conform to the requirements given
in 3.3 of IEC 60674-1:1980. Breaks (unjoined pieces) shall also be indicated so as to be clearly
visible when viewed from the end faces of the roll. The offset of either edge at a join shall not
exceed 0,5 mm.

The

Atmber—of ju;no (op:;uco) ot—breaks—inr—each—rol—shatrot—exceed—the—valges given
in Tlable 4.
Table 4 — Maximum number of joins within a roll (types 1, 2 and 3)
Nominal Number of joins within a roll Number of joins.within a roll
film thickness of width >350 mm, of width €350 mm,
pum core diameter = 150 mm and core diameter = 76 mm and
outer diameter outer diameter <250 mm
<300 mm >300 mm >400 mm
<400 mm <500 mm
<3,5 1 1 1 1
4 3 4 - 3
5 2 3 4 3
6 2 3 4 2
7and 7,4 2 2 3 2
8 2 2 3 2
29 2 2 2 1
9.3| Roll width (overall width)
Theloverall width is the distance between roll end faces measured between the outermost pgints
of @ach end face (see 3.2:00'IEC 60674-1:1980). The difference between the film width
megsured according to Clatsg 6 of IEC 60674-2:2016 and the roll width excluding the core ghall
be not greater than:
- D,5 mm for film width <150 mm;
— 1,0 mm for film width >150 mm and <300 mm;
—  P,0 mm foxfilm width 2300 mm.
9.4| Core
Thel preferred inner diameters of cores are 76 mm and 150 mm.

9.5

Labelling

Films pre-treated on one side shall have the pre-treated side indicated on the label.
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FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization{compr
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote.internat
o-operation on all questions concerning standardization in the electrical and electronic fields. To this end
addition to other activities, IEC publishes International Standards, Technical Specifications;)Technical Rep
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC jPublfication(s)”).
reparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
ay participate in this preparatory work. International, governmental and non-governmental organizations lia
ith the IEC also participate in this preparation. IEC collaborates closely with theqlnternational Organizatiof
tandardization (ISO) in accordance with conditions determined by agreement between the two organizatio

he formal decisions or agreements of IEC on technical matters express, asnearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical cemmittee has representation frof
terested IEC National Committees.

FC Publications have the form of recommendations for internatianak Use and are accepted by IEC Natf]
ommittees in that sense. While all reasonable efforts are made to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible far, the way in which they are used or for|
isinterpretation by any end user.

h order to promote international uniformity, IEC National Committees undertake to apply IEC Publica
ansparently to the maximum extent possible in their natienal and regional publications. Any divergence bet
ny IEC Publication and the corresponding national or‘tegional publication shall be clearly indicated in the |3

FC itself does not provide any attestation of confermity. Independent certification bodies provide confo

jzsessment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible for

rvices carried out by independent certificatign bodies.

Il users should ensure that they have the\latest edition of this publication.

sing
onal
and
orts,
heir
with
sing
n for
hs.

onal
n all

onal
IEC
any

ions
een
tter.
mity
any

o liability shall attach to IEC or its\directors, employees, servants or agents including individual experts| and

embers of its technical committees ahd IEC National Committees for any personal injury, property dama
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of thespublication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn to the \Normative references cited in this publication. Use of the referenced publicatio
dispensable for the €orrect application of this publication.

ttention is drawn to_the possibility that some of the elements of this IEC Publication may be the subject of p
ghts. IEC shall_net be held responsible for identifying any or all such patent rights.

e or
and
IEC

hs is

htent

60674-3-1"has been prepared by IEC technical committee 15: Solid electrical insuldting

erialss

Thid

second edition cancels and rplnlar‘pa the first edition pllh“QhF\d in 1998

nd

Amendment 1:2011. This edition constitutes a technical revision.

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

a) this document has been completely revised editorially and technically and included in the
IEC 60674 series of standards;

b) the test methods have been updated to reflect today’s state of the art.
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text of this International Standard is based on the following documents:
Draft Report on voting
15/909/CDV 15/925/RVC

021

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

the

The

above table.

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

This
acc
at
des

Al
eled

document was drafted in accordance with ISO/IEC Directives, Part 2, and develope
brdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement,@vail
bww.iec.ch/members_experts/refdocs. The main document types developed, by IEC
Cribed in greater detail at www.iec.ch/standardsdev/publications.

5t of all parts in the IEC 60674 series, published under the generalctitle Plastic films
trical purposes, can be found on the IEC website.

din
hble
are

for

Futlire standards in this series will carry the new general title as cited above. Titles of existing

star

The]
stah
spe
[ ]

dards in this series will be updated at the time of the next gdition.

committee has decided that the contents of this document will remain unchanged until
ility date indicated on the IEC website under webstore.iec.ch in the data related to
cific document. At this date, the document will be

reconfirmed,

vithdrawn,

replaced by a revised edition, or

hmended.

the
the
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INTRODUCTION

This standard is one of a series which deals with plastic films for electrical purposes. The series
will consist of three parts:

Part 1: Definitions and general requirements (IEC 60674-1);

Part 2: Methods of test (IEC 60674-2);

Part-3: Spec|f|gat|gns forindividual-materials “EP 80674 Q)_

Thig standard contains one of the sheets comprising Part 3, as follows:

Sheet 1: Biaxially oriented (PP) polypropylene films for capacitors.
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PLASTIC FILMS FOR ELECTRICAL PURPOSES -

Part 3: Specifications for individual materials —
Sheet 1: Biaxially oriented polypropylene (PP) films for capacitors

Scope

sheet of IEC 60674-3 gives the requirements for biaxially oriented polypropylene
ng a smooth or rough surface, corona treated when required for vacuum metallization.
5 are for use as dielectric in capacitors.

reqliirements necessary for adequate performance in that application,and not based on

spe

Saf
doc

The
con
For
amg

IEC
and

IEC
test

No

ISO
add

4

The

Typ
Typ
Typ
Typ

Cification alone.

bty warning: It is the responsibility of the user of the methods contained or referred to in
iment to ensure that they are used in a safe manner.

Normative references

following documents are referred to in the textin'such a way that some or all of their con
stitutes requirements of this document. Forcdated references, only the edition cited app
undated references, the latest editiop, of the referenced document (including
ndments) applies.

60674-1:1980, Specification for plastic films for electrical purposes — Part 1: Definit
general requirements

Terms and definitions

erms andqdefinitions are listed in this document.

Fesses!:

film
The

erials which conform to this specification meet established levels of performance. Howeyer,
selection of a material by a user for a specific application is based on the agtual

this

this

tent
ies.
any

ons

60674-2:2016, Specification for plastic films for electrical purposes — Part 2: Methodls of

and~[EC maintain terminological databases for use in standardization at the following

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

ISO Online browsing platform: available at http://www.iso.org/obp
Classification

polypropylene film shall be of the following types:

e1: having smooth surfaces (space factor <5 %, see 8.9);

e 1a: not corona treated;

e 1b:  one side pre-treated to facilitate the vacuum deposition of metal;
e 1c:  both sides pre-treated;
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Type 2: having at least one rough surface (space factor >5 %, see 8.9);

Type 2a: not corona treated,;

Type 2b: one side pre-treated to facilitate the vacuum deposition of metal;

Type 2c:  both sides pre-treated.

Type 3: having high electric strength for thin film (film thickness < 3,5 um);

Type 3a: not corona treated;

Type 3b: one side pre-treated to facilitate the vacuum deposition of metal;

Type 3c:  both sides pre-treated.

5 |Designation

The| plastic film shall be identified by the following designation:

Dee1ignation of the film — IEC 60674-3-1 — PP — type — thickness in micrometres — widt
millimetres — length in metres.

EXAMPLE

Polypropylene film — IEC 60674-3-1 — PP — 1a — 6 — 100 — 3000.

6 |General requirements

The| materials shall be made essentially from isotactic type polypropylene homopolymer
shal|l conform to the requirements laid down in IEC 60674-1.

7 |Dimensions

7.1| Thickness

Thelfilm thickness shall be measufed in accordance with the requirements of 4.3.2 of IEC 60¢
2:2016. This is in general thecgravimetric thickness, but for type 2 distinction shall be m
betyeen thickness determiped by weighing (tg = gravimetric thickness) and thickness meast
by micrometer method (#, = bulking thickness).

Grayimetric thickness shall be measured in accordance with the requirements of 4.3.]

IEC

Bulking (micrometric) thickness shall be measured according to 4.2.3 of IEC 60674-2:2016].

Thefreare no requirements for thickness in this document, but preferred gravimetric thicknes

are

Typ

Typ

Typ

60674-2:2016.

and

574-
ade
red

P of

ses

as Tolfows:
e1: 4,0um; 5,0um; 6,0 um; 7,0 um; 8,0 um; 10,0 um; 12,0 um; 15,0 um; 18,0
20,0 um and 25 pm.

e2: 7,4um; 9,0 um; 10,1; 11,0 um; 12,0 um; 12,7 um; 13,6 um; 14,4 um; 15,2
16,2 um and 17,8 um.

e3: 2,5um; 2,8 um; 3,0 um and 3,5 um.

um;

um;

The thickness tolerance shall comply with the requirements of 4.1 of IEC 60674-1:1980 unless
otherwise specified.
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7.2  Width

The film width shall be measured in accordance with the requirements of Clause 6 of
IEC 60674-2:2016.

Preferred widths cannot be given on account of the great variety of applications and different
requirements throughout the capacitor industry.

The tolerance on the width shall comply with the requirements of 4.2 of IEC 60674-1:1980.

7.3 LCength/diameter
Thefre are no requirements in this document for length or diameters of rolls. These should be
sublect to purchase contract.
8 |Properties
8.1 Physical properties
Seg Table 1.
Table 1 — Physical properties
Property Test method Unit Requirement Remarks
Dersity 1ISO 1183-2:2019 kg/dm3 0,91 0,01 This method is only suitable for film
(g/cm?) thickness >12 um. The recommended
mixture is methanol/ethylene glycol
Melfing point ISO 11357-3:2018 °C 165 to 175 DSC method
Tensile strength IEC 60674-2:2016, MPa Minimum Specimen width (15 + 3) mm,
(either direction) Clause 12 Type 1: 120 rate of extension (100 £ 2) mm/min,
Type 2: 90 reference lines with the initial grip
Type 3: 120 separation (100 + 2) mm apart
Elopgation at break % Minimum
(either direction) Type 1: 40
Type 2: 30
Type 3: 30
Surface resistivity IEC_60674-2:2016, Q >10"4 The test voltages are
Clause 162 100 V for thicknesses >10 pum
. and 10 V for thicknesses <10 pum
Volyime resistivity |EC 60674-2:2016, Qm >101%
Clause 172
Disgipation factor IEC 60674-2:2016, Use evaporated metal electrodes or ngn-
at 23 °C and 18.2 or 18.3 contacting electrodes
48 Hz — 82 Hz: <3 x 10~4 (18.2.4 or 18.2.5)
1 kI'l'IZ: <3 x 1074
Permittivity IEC 60674-2:2016, 2,2+0,1 Use evaporated metal electrodes or non-
18.2 contacting electrodes
(18.2.4 or 18.2.5)
Dimensional change | IEC 60674-2:2016, Shrinkage shall be agreed between
for shrinkage: Clause 25 supplier and purchaser
— Machine direction %
— Transverse %
direction

NOTE Although the potential effects of certain properties such as crystallinity, orientation and isotactic/ atactic
content on the performance of the film are recognized, no recommendations regarding the determination of these
parameters have been made, particularly as no suitable test methods are available in IEC 60674-2.

a8 Measurement conditions: (23 £ 2) °C and (50 + 5) % relative humidity after at least 24 h exposure.
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8.2

Electric strength (DC

test)

Electric strength shall be measured according to 20.2 of IEC 60674-2:2016. The central value
shall be not less than

2,5

N/mm?2 + 0,5 N/mm?.

the value given

in Table 2. The winding

Table 2 - Electric strength (DC test) for types 1, 2 and 3

tension shall

Nominal film thickness Type Electric strength Not more than 1 of 21 results
(central value) shall be below
AZaa AZaag
pm
23 °C 105 °C 23 °C 105 °C

2,5 250 125 150 75

2,8 250 125 150 75

3,0 3 250 125 150 75

3,5 250 125 150 75
4 120 - 40
5 150 - 60
6 190 - 80
7 and 7,4 230 - 100
8 250 < 120
9 1 and 2 270 - 145
10 and 10,1 290 - 165
11 300 - 175
12 310 - 185
12,7 315 - 195
>12,7 to 25 320 - 200

8.3
Ele

The

Electrical weak spots

areq of 5 m?2 is to be/tested.

Con

trical weak spots shall'‘be measured according to 21.4 of IEC 60674-2:2016.

npliance-with any one of two method criteria shall constitute compliance with this docum

number of faults(counted shall not exceed the numbers given in Table 3. A minimum surface

lent.
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Table 3 — Electrical weak spots for types 1, 2 and 3

Nominal Method C1 Method C3
thickness Type (Aluminium foil electrodes) (Metal electrode with air gap)
21.4.2.2 of IEC 60674-2:2016 21.4.2.4 of IEC 60674-2:2016
Fault Test voltage Fault Test voltage
[yl count/m? V/pm count/m? Vigm
2,5
2,8
0 3 2,6 250 2,0 200
3,5
4 2,6 1,0 350
5 2,3 300
6 1,8 300
7 and 7,4 1,7 250
8 1and 2 1,5 150 0.5 250
9 1,3 230
10 and 10,1 1,2 230
11 1,1 220
212 1,0 200

8.4 Thermal endurance

Thefre is no requirement in this document for thermal endurance.

8.5| Wetting tension (types 1b + 1¢, 2b +(2c and 3b + 3c only)

When tested in accordance with Clause\11 of IEC 60674-2:2016, the wetting tension of|the
testpd surface shall not be less than 35 mN-m~".

8.6| Liquid absorption
For|satisfactory construction,of impregnated capacitors, the absorption of the impregnant by
the film may need to be controlled within certain limits. If required, the method of measuremient,

the time and the temperature used and the absorption limits shall be agreed between supplier
and|purchaser?.

Thel| preferred’method shall conform with Clause 33 of IEC 60674-2:2016.

8.7| Compatibility with impregnants

Thel cempatibility of the film with selected dielectric fluids shall be determined using a method
agreed upon between the supplier and the purchaser. This method may, for example, be based
on swelling or solubility of the film in the fluid, or on contamination of the fluid or the film?1.

8.8 Dissipation factor under impregnated conditions

The impregnants and the methods of testing used throughout the capacitor industry vary widely
and many of the materials and procedures are proprietary. Where the dissipation factor of the

1" In view of the wide variety of impregnants available today and under development for capacitor application, no

specific tests and/or limits can be given in this document for liquid absorption (8.6), compatibility with dielectric
fluids (8.7) and dissipation factor under impregnated conditions (8.8).
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film under impregnated conditions must be to an agreed standard, the limiting values and the

met

8.9

hod of measurement should be agreed between supplier and purchaser?.

Space factor

Caused by surface roughness, space factor is the percentage increase in bulking (micrometric)

thic

kness over gravimetric thickness.

Space factor shall be measured according to Clause 9 of IEC 60674-2:2016.

The]
valy

9.1
The]

Twd

a)

b)

9.2

e of type 2 is SF = (10 £ 5) %.

Roll characteristics

Windability

windability shall be measured according to Clause 7 of IEC 60674-2:2016.

methods exist:

or reels of width less than 150 mm, method A shall be uséd.
Bias/camber <10 mm

Sag (tension 5 MN/m?2) <2 mm

or reels of width 150 mm and above, method:B shall be used.
Bias/camber <10 mm

Sag (tension 5 MN/m2) <2 mm

Joins

Where joins (splices) are permitted, their construction shall conform to the requirements g

in3
Visi
exc

The]
in T

ble when viewed from.the end faces of the roll. The offset of either edge at a join shall
bed 0,5 mm.

number of (joins (splices) or breaks in each roll shall not exceed the values g
able 4.

Table 4 — Maximum number of joins within a roll (types 1, 2 and 3)

re are no requirements for space facior in this document but the preferred space talctor

[he extension required to achieve bias/camber and sag limit shall be not more than 0,1 %.

ven

3 of IEC 60674-1:1980Breaks (unjoined pieces) shall also be indicated so as to be cldarly

not

ven

Nominal Number of joins within a roll Number of joins within a roll
film thickness of width >350 mm, of width S350 mm,
um core diameter = 150 mm and core diameter = 76 mm and
outer diameter outer diameter <250 mm
<300 mm >300 mm >400 mm
<400 mm <500 mm
<3,5 1 1 1 1
4 3 4 - 3
5 2 3 4 3
6 2 3 4 2
7and 7,4 2 2 3 2
8 2 2 3 2
29 2 2 2 1
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9.3 Roll width (overall width)

The overall width is the distance between roll end faces measured between the outermost points
of each end face (see 3.2 of IEC 60674-1:1980). The difference between the film width
measured according to Clause 6 of IEC 60674-2:2016 and the roll width excluding the core shall
be not greater than:

— 0,5 mm for film width <150 mm;

— 1,0 mm for film width >150 mm and <300 mm;

— 2,0 mm for film width 2300 mm.

9.4| Core

The| preferred inner diameters of cores are 76 mm and 150 mm.

9.5 Labelling

Films pre-treated on one side shall have the pre-treated side indicated onithe label.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

FILMS PLASTIQUES A USAGES ELECTRIQUES -

Partie 3: Spécifications pour matériaux particuliers —
Feuille 1: Films de polypropyléne biorienté (PP) pour condensateurs

AVANT-PROPOS

lJa Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation, comppsée
de l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'l[EC). L’IEC a"pour objet de
favoriser la coopération internationale pour toutes les questions de normalisation dansgclessdomainep de
Iélectricité et de I'électronique. A cet effet, '|[EC — entre autres activités — publie des Normés’ internationples,
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et des
Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études| aux
tfavaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisafions
ipternationales, gouvernementales et non gouvernementales, en liaison avec I'lEGCy<participent égalemen{ aux
tfavaux. L'IEC collabore étroitement avec I'Organisation Internationale de Naormalisation (ISO), selon| des
donditions fixées par accord entre les deux organisations.
1
A

es décisions ou accords officiels de I'|EC concernant les questions techniques représentent, dans la mesufe du
ossible, un accord international sur les sujets étudiés, étant donné que les.Comités nationaux de I'lEC intérelssés
sont représentés dans chaque comité d’études.

3) Ues Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agrgées
gomme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que |'IEC
sfassure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable de

4) Dans le but d'encourager I'uniformité internationale, les\Comités nationaux de I'l[EC s'engagent, dans toute la
esure possible, a appliquer de fagon transparente lI€s-Publications de I'lEC dans leurs publications nationales

gt régionales. Toutes divergences entre toutes Publications de I'IEC et toutes publications nationalep ou
rggionales correspondantes doivent étre indiquées ‘en termes clairs dans ces derniéres.

5) YIEC elle-méme ne fournit aucune attestatidn de conformité. Des organismes de certification indépendants
fpurnissent des services d'évaluation de.kconformité et, dans certains secteurs, accédent aux marquep de
gonformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifichation
indépendants.

6) Tlous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

7) Aucune responsabilité ne doitrétre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatdires,
compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I|IEC,

pour tout préjudice causé.en cas de dommages corporels et matériels, ou de tout autre dommage de quglque
ature que ce soit, directe-ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépepses
découlant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I|IEC,

du au crédit qui lui'est accordé.

8) Uattention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicajions
reférencées estobligatoire pour une application correcte de la présente publication.

9) Uattentioh.est attirée sur le fait que certains des éléments du présent document de I'lEC peuvent faire I'objet de
droitsde‘brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brepets.

iques

solides.

Cette deuxiéme édition annule et remplace la premiére édition parue en 1998 ainsi que
I’Amendement 1:2011. Cette édition constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) ce document a été entiérement revu sur le plan rédactionnel et technique et inclus dans les
normes de la série IEC 60674;

b) les méthodes d’essai ont été mises a jour pour refléter I'état actuel de la technique.
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Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
15/909/CDV 15/925/RVC

021

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti a son approbation.

La langue employée pour I'élaboration de cette Norme internationale est I'anglais.

Ce focument a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selen
Dirgctives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles {
ww\.iec.ch/members_experts/refdocs. Les principaux types de documents développés
I''EC sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

Unqg liste de toutes les parties de la série IEC 60674, publiées sous le fitre général F
plagtiques a usages électriques, peut étre consultée sur le site web de I'lEC.

Les|futurs documents de cette série porteront dorénavant le nouveautitre général cité ci-deg

les
ous
par

Ims

Sus.

Le tjtre des documents existant déja dans cette série sera mis a jouplors de la prochaine édition.

Le gomité a décidé que le contenu de ce document ne seragpas’modifié avant la date de stal

ilite

indijuée sur le site web de I'lEC sous webstore.iec.ch dansles données relatives au document

recherché. A cette date, le document sera

e [econduit,
e Bupprimé,
e femplacé par une édition révisée, ou

e Amendé.
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INTRODUCTION

La présente norme fait partie d’'une série traitant des films en matiére plastique a usages
électriques. Cette série comporte trois parties:

Partie 1: Définitions et exigences générales (IEC 60674-1);

Partie 2: Méthodes d’essai (IEC 60674-2);

Partie 3+ Specificationspourmateriauxparticuliers (1IEC 80674-3).

La présente norme comprend l'une des feuilles qui composent la Partie 3 comme suit?

Feduijlle 1: Films de polypropyléne biorienté (PP) pour condensateurs.
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FILMS PLASTIQUES A USAGES ELECTRIQUES -

Partie 3: Spécifications pour matériaux particuliers —
Feuille 1: Films de polypropyléne biorienté (PP) pour condensateurs

Domaine d’application

bion
pou
con

Les

rep
I'ap

Mis

en féférence dans le présent document d’assurer qu’elles sont’utilisées d’'une maniere sQr

2

Les
de

I'éd
réfé

IEC
Pre

IEC
Par

3

Aud

L'lS

perlormance. Toutefois, le choix d’'un matériau par un utilisateur pour ung application spécifi

La ;I>résente feuille de I'IEC 60674-3 donne les exigences relatives aux films de polypropyj

enté a surface lisse ou rugueuse, avec traitement par effet couronne, si cela €st’e
I la métallisation sous vide. Les films sont utilisés comme diélectrique. dans
Hensateurs.

matériaux conformes a la présente spécification satisfont a des, niveaux établis

se sur les exigences réelles nécessaires pour obtenir des performances adéquateg
blication concernée, et non sur la seule présente spécification.

b en garde relative a la sécurité: Il incombe a I'utilisateur des.méthodes contenues ou cif

Références normatives

documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou p3
eur contenu, des exigences du présent,document. Pour les références datées, s¢
tion citée s’applique. Pour les références non datées, la derniére édition du documen
rence s'applique (y compris les éventuels amendements).

60674-1:1980, Spécification poeur les films en matiere plastique a usages électrique
miere partie: Définitions et prescriptions générales

60674-2:2016, Spécification pour les films en matiere plastique a usages électrique
ie 2: Méthodes d’essai

Termes et définitions

un termé h'est défini dans le présent document.

en maormalisation cansultables aux adresses suivantes:

Ot I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilig

4

IEC Electropedia: disponible a I'adresse http://www.electropedia.org/
ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

Classification

Le film de polypropyléne doit étre des types suivants:

Typ
Typ
Typ
Typ

e1: a surfaces lisses (facteur de remplissage < 5 %, voir 8.9);
e 1a: sans traitement par effet couronne;
e 1b: traitement d’'une face pour faciliter la métallisation sous vide;

e 1c: traitement des deux faces;

021
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Type 2: au moins une face rugueuse (facteur de remplissage > 5 %, voir 8.9);
Type 2a: sans traitement par effet couronne;
Type 2b: traitement d’une face pour faciliter la métallisation sous vide;
Type 2c: traitement des deux faces;
Type 3: dont la rigidité diélectrique est élevée pour les films minces (épaisseur de film
< 3,5 um);
Type 3a: sans traitement par effet couronne;
Type 3b: traitement d’une face pour faciliter la métallisation sous vide;
TypEg 3c: traitement des deux faces.
5 |Désignation
Le film en matiére plastique doit étre identifié par la désignation suivante:
en

mil
EXE
Film

6

Les
isot

7

71

L’ér
2:2
étre
megq

L’éq
I'E

L’ér

Dée1ignation du film — IEC 60674-3-1 - PP - type - épaisseur en micrométres - largeul
I

meétres - longueur en meétres.

MPLE

polypropyléne — IEC 60674-3-1 - PP - 1a - 6 - 100 — 3 000.

Exigences générales

Actique et doivent étre conformes aux exigences données dans I'lEC 60674-1.

Dimensions

Epaisseur

aisseur du film doit étre.mesurée selon les exigences données en 4.3.2 de I'l|EC 606
16. Il s’agit en généralde’l'épaisseur gravimétrique, mais pour le type 2 la distinction
faite entre I’épaisseur déterminée par pesée (tg = épaisseur gravimétrique) et I'épaiss
urée par la méthode micrométrique (7, = épaisseur volumique).

aisseur gravimétrique doit étre mesurée selon les exigences données en 4.3.2
C 60674-2:2016.

aisseur volumique (micrométrique) doit étre mesurée selon 4.2.3 de I'l|EC 60674-2:201

matériaux doivent étre composés principalement de polypropylene homopolynjére

74-
doit
eur

de

6.

Le
épa

TeSent document Ne Specifie aucune exigence relative a I epaisseur. Cependant,
isseurs gravimétriques préférentielles sont les suivantes:

Type 1: 4,0 ym; 5,0 um; 6,0 um; 7,0 um; 8,0 um; 10,0 um; 12,0 um; 15,0 um; 18,0

20,0 um et 25 um.

Type 2: 7,4 um; 9,0 um; 10,1 um; 11,0 um; 12,0 um; 12,7 um; 13,6 um; 14,4 um; 15,2

16,2 um et 17,8 um.

Type 3: 2,5 um; 2,8 um; 3,0 um et 3,5 um.

les

um;

um;

La tolérance d’épaisseur doit étre conforme aux exigences de 4.1 de I'l|EC 60674-1:1980, sauf
spécification contraire.
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