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INTERNATIONAL ELECTROTECHNICAL COMMISSION

VULCANIZED FIBRE
FOR ELECTRICAL PURPOSES -

Part 2: Methods of test

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization.c

all naf]
co-op
in add

onal electrotechnical committees (IEC National Committees). The object of IEC is to promotevint
eration on all questions concerning standardization in the electrical and electronic fields o thi
tion to other activities, IEC publishes International Standards, Technical Specifications,; Technical

Publidy Available Specifications (PAS) and Guides (hereafter referred to as “IEC/\Publication(s

prepa
may p

ation is entrusted to technical committees; any IEC National Committee interested-in the subject
Brticipate in this preparatory work. International, governmental and non-governméntal organizatio

with the IEC also participate in this preparation. IEC collaborates closely with the International Organ

Stand

brdization (ISO) in accordance with conditions determined by agreement-between the two organi

2) The fdrmal decisions or agreements of IEC on technical matters express, as.nearly as possible, an int

conse
intere

hsus of opinion on the relevant subjects since each technical committee has representatioy
bted IEC National Committees.

3) IEC Plublications have the form of recommendations for internatiehal use and are accepted by IEQ
Comnfittees in that sense. While all reasonable efforts are made.to ensure that the technical contg
Publidations is accurate, IEC cannot be held responsible for{the way in which they are used o

misint]

erpretation by any end user.

4) In order to promote international uniformity, IEC National* Committees undertake to apply IEC Py
transparently to the maximum extent possible in their national and regional publications. Any divergency
any IHC Publication and the corresponding national or\tegional publication shall be clearly indicated in

5) IEC it
asses
servic

6) Allus

7) No lia
memb
other
expen

8) Attent
indisp
9) Attent
rights

Internat

elf does not provide any attestation of conformity. Independent certification bodies provide g
Ement services and, in some areas, access to IEC marks of conformity. IEC is not responsib
bs carried out by independent certification bodies.

brs should ensure that they have the latest edition of this publication.

bility shall attach to IEC or its\directors, employees, servants or agents including individual ex
ers of its technical committees)and IEC National Committees for any personal injury, property d
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal

kes arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Py

on is drawn to the.-Normative references cited in this publication. Use of the referenced publi
Ensable for the cokrect application of this publication.

on is drawn 1o the possibility that some of the elements of this IEC Publication may be the subjec
IEC shall .not be held responsible for identifying any or all such patent rights.

onal-Standard IEC 60667-2 has been prepared by IEC Technical Committee 1

electrical ihsulating materials.

pmprising
Ernational
b end and
| Reports,
)’). Their
dealt with
hs liaising
zation for
pations.

Ernational
from all

National
nt of IEC
r for any

blications
b between
the latter.

onformity
e for any

perts and
amage or
fees) and
blications.

cations is

of patent

5: Solid

This second edition cancels and replaces the first edition published in 1982. This edition

constitu

tes a technical revision.

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

edition:

a) added Terms and definitions

b) added General notes on tests

c) added Thickness instead of dimension

d) changed Apparent density from Density

e) added Arc resistance

f) dele

ted Sulphate content

g) added method (Bending) for flexibility
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ged test method for internal ply adhesion

i) added Shrinkage

The text

of this International Standard is based on the following documents:
FDIS Report on voting
15/911/FDIS 15/919/RVD

Full information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.

This do

A list of

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

all parts in the IEC 60667 series, published under the general title Vulcanized

electrical purposes, can be found on the IEC website.

Future 4

tandards in this series will carry the new general title as cited above. Titles of

standards in this series will be updated at the time of the next edition(

The committee has decided that the contents of this document willremain unchanged

stability
specific

document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amehded.

fibre for

existing

until the

indicated on the IEC website under "http://webstore.ieec.ch" in the data relateld to the

IMPOR
that it
of its ¢

contains colours which are considered to be useful for the correct underst
tontents. Users should therefore print this document using a colour print

TANT — The 'colour inside' logo on the cover page of this publication indicates

Inding
r.
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INTRODUCTION

This International Standard is one of a series which deals with vulcanized fibre sheets for
electrical purposes.

The series consists of three parts:

Part 1: Definitions and general requirements (IEC 60667-1),
Part 2: Methods of test (IEC 60667-2),
Part 3: Specifications for individual materials (IEC 60667-3).
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VULCANIZED FIBRE
FOR ELECTRICAL PURPOSES -

Part 2: Methods of test

1 Scope

This part of IEC 60667 gives methods of test for vulcanized fibre sheets for electrical purposes.

Materia
covered

Materia

made by combining with an adhesive several thicknesses of vulcanized fibn
by this document.

s which conform to this specification meet established levels of performance. H

the selgction of a material by a user for a specific application is based on thg

requiren
specific

Safety v
docume

nents necessary for adequate performance in that application and not based
btion alone.

nt to ensure that they are used in a safe manner.

e is not

owever,
actual
on this

arning: It is the responsibility of the user of the methods.€ontained or referred fo in this

2 Normative reference

The follpwing documents are referred to in the text innsuch a way that some or all of theirjcontent
constitutes requirements of this document. For-dated references, only the edition cited [applies.
For undated references, the latest edition ‘of the referenced document (including any
amendnments) applies.

IEC 60641-2:2004, Pressboard and pre'sspaper for electrical purposes — Part 2: Methods of
tests

IEC 60667-3 (all parts), Specification for vulcanized fibre for electrical purposes —| Part 3:
Specifications for individualinaterials

IEC 61621:1997, Dry,, Solid insulating materials — Resistance test to high-voltage, low-current
arc discharges

ISO 174:20195Plastics — Determination of flexural properties

ISO 287")017’ D::pnr and board — Determination of maoisture content of a lot — Que q-drying
method

3 Terms and definitions

For the

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

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

address

e |EC
e |[SO

es:

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

Online browsing platform: available at http://www.iso.org/obp
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3.1
specimen
rectangle of sheet cut to give dimensions from a roll or sheets drawn from selected units

3.2
test piece

quantity of sheet on which each single determination is carried out in accordance with the
method of test

Note 1 to entry: It may be taken from a specimen; in some instances, it may be the specimen itself.

4 General notes on tests

4.1 Clonditioning
Unless ptherwise specified, the test specimens, after being cut, shall be conditiongd in an

atmosphere of 23 °C £ 2K, and (50 %£5) % RH and are tested in this\atmosphere. The
conditiohing in relation to the thickness shall be as indicated in Table 1.

Table 1 — Conditioning time

Nominallthickness (mm) <0,5 >0,5t01,0 >1,016.2,0 >2,0t0 3,0 33,0

Time (h 248 272 2 96 2120 3 240

Time (h) from the wet condition 248 = 96 =120 > 240 3480
4.2 Drying

Y%
N

The tes{ pieces shall be dried in a ventilated~oven at 105 °C + 2 K as indicated in Tabl

Table 2 — Drying time

Nominallthickness (mm) <0,5 >0,5t01,5 >1,5t05,0 >80
Time (h 6 to 24 24 48 7R
4.3 Result

As a general ruleythe central value is reported as the result. When agreed between parties, the
mean value may-be reported. This shall be noted in the test report.

5 Thickness
The thickness shall be determined as in IEC 60641-2.

Deviations from |IEC 60641-2:

— 10 spots alongside the circumference of the test piece shall be measured and the mean
value of them shall be obtained.

6 Density

6.1 Apparent density

The test shall be carried out on three conditioned test pieces; one determination is made on
each of the three test pieces.
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Use rectangular test pieces of an area not less than 100 cm?2 and determine the mass to an
accuracy of 1074 x mass of the test piece.

Make two measurements of the length and two of the width of each test piece to an accuracy
of 0,1 mm at points at least 12 mm from the corners.

Determine the thickness by making eight measurements as indicated in Clause 5 and calculate
the mean value of the measurements.

Express the apparent density p (the mass to volume ratio) as g/cm3:

m

sxIxw

where

m is the mass, in grams;
s is the mean of the eight thickness measurements, in cm;
[ is thp mean of the two length measurements, in cm;

w is thp mean of the two width measurements, in cm.

Report all three values. The central value shall be taken)as the result.

6.2 Density in liquid (specific gravity)

Use rectangular test pieces of an area not less than 16 cm?2 with the original thicknesis of the
material. Determine the mass of the test piece weighed to an accuracy of 1074 x mass of the
test pieg¢e in air and in liquid of known dehsity at the temperature of test.

The der]sity in grams per cubic centimetre is calculated by the formula:

myXx

my—m,

where

p is the denSity (g/cm?3);

m4 is thpmass of test piece in air (g);

my is the mass of test piece in liquid (g);
x is the density of liquid (g/cm3).

NOTE Suitable liquids are: water, transformer oil, alcohol and other solvent.
7 Tensile strength and elongation
Tensile strength shall be measured according to the method described in IEC 60641-2.

Deviations from IEC 60641-2:

— five measurements shall be made on the test pieces 20 mm + 2 mm by 180 mm cut from
both directions of test specimens;

— the test length shall initially be 100 mm £+ 0,5 mm,;
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— the load being applied at a rate of 60 mm/min and continued, the test piece breaks.

NOTE The width can be 12,5 mm £ 1 mm on the test pieces.

8 Flexural strength

The measurement of the flexural strength is only applicable for materials applied to a nominal
thickness of 10 mm or more.

Flexural

The tes
indicate
sheet tg
to20 m

9 Wa
Three te

Dry thrd
temperg

The ma
Place th

After im
clean, d

Re-weid

stress at rupture shall be determined as specified in ISO 178.

pieces shall be from the sheet to be tested with their major axes in the di

ections

d at LN and WN in Figure 4 of ISO 178:2019; five test pieces in each directio
be tested is more than 20 mm thick, the thickness of the test pieces shall be
m by machining both faces symmetrically.

ter absorption
st pieces shall be 50 mm £ 1 mm square of thickness of the sheet under test.

be test pieces for 1 h in the oven controlled at 100:2C + 2 K, and cool to
ture in a desiccator.

bs of the test pieces shall be measured to an.aceuracy of 1 mg.
e test pieces in a container containing distilled water, controlled at 23 °C £ 0,5

mersion, remove the test pieces from the water and remove all surface wate
ry cloth or filter paper.

ht the test pieces to the nearest 1 mg.

The wafer absorption in percentage is calculated by the following formula:

where

a="2"" 100

my

n. If the
reduced

ambient

K.

r with a

a isth

watar ahcsaorntion (04
Wate—apSoHpHeR{o)s

m4 is the mass of test piece in before immersion (g);

my is the mass of test piece in after immersion (g).

10 Electric strength up to and including 3 mm in thickness

Electric

strength shall be determined by the method specified in IEC 60641-2.

Deviations from IEC 60641-2:

— five measurements are made on the test pieces square of approximately 100 mm and of
thickness of the sheet test;
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— the electrodes shall consist of two metal cylinders with the edges rounded to give a radius
of (3 £ 0,2) mm. One electrode shall be (25 + 1) mm in diameter and approximately 25 mm
high. The other electrode shall be (75 + 1) mm in diameter;

— the test pieces shall be dried in accordance with 4.2;

— measure and record the thickness of each test piece.

The electric strength in kilovolts per millimetre is calculated by the formula:

gV
t

where

E is the electric strength (kV/mm);
V is the breakdown voltage (kV);

t is the thickness of the test piece after drying (mm).
11 Ard resistance

Arc resistance at rupture shall be determined as specified in IEC 61621.

12 Chloride content

Any recpgnized method of determining chloride iéns in a water extract is permitted.

13 Ash content

The ampunt of residue of material left after incineration of the material in the "as received"
condition shall be determined according to the method described in IEC 60641-2. The mass of
the test|piece shall be 5 g. Threeydeterminations shall be made.

14 Flekibility (bending)
The flexibility is determined using the measuring principle depicted in Figure 1.

A test plece isiplaced between the two jaws of the measuring device as shown in Figurg 2. The
jaws are closed until the test piece cracks or shows signs of rupture.

The flexibility tester is a small vise with jaws about 50 mm wide with small projections about
25 mm from the top edge of jaws against which the ends of specimens are placed. The movable
jaw is equipped with a pointer and scale arrangement to indicate the decimal parts for each
complete revolution of the vise handle. A dial gauge graduated in 0,01 mm units is placed in
the back of the vise handle to indicate the jaw movement for a part of a complete revolution of
the handle.

Measure the distance between the inner span of jaws by a dial gauge.

Three measurements of each direction are made on the test pieces approximately 25 mm by
50 mm cut from both directions of specimens.

Open the jaws of the bend tester to about 20 mm. Carefully insert a test piece
(25 £ 1) mm x (50 £ 1) mm between the jaws in a slightly arched position brown side up. It may
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be necessary to hold the test piece down but care should be taken not to place moist fingers
on the expected point of rupture.

Close the jaws of the tester at a constant rate of (3 £ 1) mm per second.

Observe the test piece closely and stop turning the handle; read the dial gauge as soon as a
crack or sign of rupture is noted in the test piece.

The flexibility in millimetres is calculated by the formula:

f=d—(2xt)

where

[ is the flexibility (mm);
d is the distance (mm);
t is thp thickness of the test piece (mm).

15 Mojsture content

Moistur¢ content of material, as received, shall be measured,according to the method d¢scribed
in ISO 287.

The mass of the specimen shall be at least 5 g. Three'test specimens shall be taken.

The method consists of weighing the test specimen in the as received condition and after drying.
The dry|ng time shall be as described in Table 2.

The moisture content in percentage is. Calculated by the formula:

a="1""2 100

m,

where

a is the moisture‘content (%);

m4 is thp mass of the test specimen in before drying (g);

my is thpsmass of the test specimen after drying (g).

16 Internal ply adhesion

A ply adhesion testing jig (Figure 3) which can be attached to the tensile testing apparatus as
described in Clause 7 shall be used.

The jaws through which the load is applied shall move at a uniform rate of (300 £ 10) mm per
minute. The distance between a pair of jaws is (125 £ 5) mm at start of the test.

Three measurements are made on the test pieces with a width of (25 £ 1) mm or (12,5 £+ 1) mm
and a length of at least 300 mm. The longer dimension of test pieces shall be aligning with the
machine direction of specimen.
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An initial ply separation across the full width of the test specimen shall be made by hand, as
near as possible to the centre lamination of the test piece. After the delamination has been
carried out across the 25 mm width, continue this for about 80 mm from the edge of the test
piece.

The test piece shall be set into the ply adhesion testing jig. Both ends are clamped in the jaws
of the tensile tester. Delaminate the test piece starting at the point of fracture for a distance of
about 75 mm.

Record the force.

The internal ply adhesion is expressed in Newtons per meter and calculated by the formula:

j
w

where

I is the internal ply strength (N/m);
F is thp force (N);
W is the width of the test piece (m).

The minimum value is taken as the result.
17 Shiyinkage
Three tgst pieces measuring approximately>100 mm x 100 mm shall be cut in the specjmens.

After the test pieces have been conditioned in accordance with Table 1, put marks |at least
12 mm [nside from each corner. Measure the distances between marks and the thickness at
each mark.

The tes{ pieces shall then be dried in accordance with Table 2.

After cdoling to room_temperature in a desiccator, the length, width and thickness shall be
measur¢d again.

The shr{nkagéiin percentage is calculated by the formula:

s=117% 100
;

1

where

s is the shrinkage (%);
l; is the distance of marks before drying (mm);

I, is the distance of marks after drying (mm).
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Figure 1 — Measuring principle for the determination of the flexibility
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Figure 2 — Measuring device for the determination of the flexibility



https://iecnorm.com/api/?name=7dc13cae7f0c640624bcaca2807e458e

- 14 - IEC 60667-2:2020 © |IEC 2020

Figure 3 — Ply adhesion testing jig
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

FIBRES VULCANISEES A USAGES ELECTRIQUES
Partie 2: Méthodes d’essai

AVANT-PROPOS
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La Norme internationale IEC 60667-2 a été établie par le comité d’études 15 de I'lEC: Matériaux
isolants électriques solides.

Cette deuxiéme édition annule et remplace la premiére édition parue en 1982. Cette édition
constitue une révision technique.

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

précédente:

a) ajout de I'Article "Termes et définitions"

b) ajouts dans I'Article "Remarques générales sur les essais"

c) ajout du terme "épaisseur"” en remplacement du terme "dimension"

d)

remplacement du terme "masse volumique" par "masse volumique apparente"
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e) ajout du contenu a I'Article "Résistance a I'arc"

f) suppression de I’Article "Teneur en sulfate"

g) ajout d’'une méthode d’essai (Courbure) pour la flexibilité

h) modification de la méthode d’essai pour I'adhérence interne du feuilletage

i) ajout de I'Article "Stabilité dimensionnelle"
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INTRODUCTION

La présente Norme internationale fait partie d’une série traitant des feuilles en fibre vulcanisée
a usages électriques.

La série est constituée de trois parties:

Partie 1: Définitions et exigences générales (IEC 60667-1),
Partie 2: Méthodes d’essai (IEC 60667-2),
Partie 3: Spécifications pour matériaux individuels (IEC 60667-3).
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FIBRES VULCANISEES A USAGES ELECTRIQUES -

Partie 2: Méthodes d’essai

1 Domaine d’application

La présente partie de I'lEC 60667 spécifie les méthodes d’essai pour les feuilles en fibres
vulcanisées a usages électriques. Les matériaux composites constitués de plusieurs couches

de fibre

Les ma

établis. [Cependant, le choix du matériau par un utilisateur pour une application -Spécif
fondé slr les exigences réellement nécessaires pour une performance appropriée et

cette seule spécification.
Mise enmn garde: Il est de la responsabilité de [l'utilisateur des  niéthodes conter
mentionnées dans le présent document de veiller a ce qu’elles soient utilisées en toute 9

2 Réf

Les doc
de leur
I’édition
référend

IEC 604
Méthody

IEC 606
Spécific]

IEC 616
haute tg

ISO 178

ISO 287

vuicanisee assembliees parl Un adnesit ne sont pas Couverts par e present do

ériaux conformes a la présente spécification satisfont aux niveaux de ‘perfd

érences normatives

uments suivants sont cités dans le texte de sorte qu’ils constituent, pour tout g
contenu, des exigences du présent document. Pour les références datée
citée s’applique. Pour les références nofdatées, la derniére édition du docu
e s'applique (y compris les éventuels, amendements).

41-2:2004, Carton comprimé et\papier comprimé a usages électriques —
ps d’essai

67-3 (toutes les parties), Fibres vulcanisées a usages électriques -
ations pour matériaux. individuels

21:1997, Matériaux isolants solides secs — Essai de résistance aux décharge
nsion, faible courant

:2019, Plastiques — Détermination des propriétés en flexion

: 2017, Papier et carton — Détermination de la teneur en humidité d'un lot —

par séchagé a l'étuve

ument.

rmance
que est
non sur

ues ou

écurité.

u partie
5, seule
ment de

Partie 2:

Partie 3:

s a l'arc

liéthode

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions suivants s'appliquent.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC
e |SO

Electropedia: disponible a I'adresse http://www.electropedia.org/
Online browsing platform: disponible a I'adresse http://www.iso.org/obp
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3.1

échantillon

rectangle de feuille découpé a des dimensions déterminées dans une feuille ou un rouleau
issus d’unités sélectionnées

3.2
éprouvette
quantité de feuilles sur laquelle chaque détermination unitaire est effectuée conformément a la

méthode d'essai

Note 1 a l'article: L’éprouvette peut étre prélevée sur un échantillon; dans certains cas, il peut s'agir de I’échantillon
lui-méme.

4 Remarques générales sur les essais

4.1 Clonditionnement

Sauf spgcification contraire, les échantillons d’essai doivent étre conditionhés aprés gécoupe
dans unge atmosphére a 23 °C + 2 Ketde (50 £ 5) % d’humidité relative{ cette atmosphgre étant
aussi utjlisée pour les essais. Le conditionnement, qui est lié a I'épaisseur, doit étre réalisé en
appliquant les valeurs indiquées dans le Tableau 1.

Tableau 1 — Durée de conditionnement

Epaisse{ir nominale (mm) <0,5 >0,5a1,0 >1,0a2,0 >2,0a3,0 33,0
Durée ({) 248 272 2 96 2120 3 240
Durée () en condition humide 248 = 96 =120 > 240 3480

4.2 Sichage

Les éprpuvettes doivent étre séchées dans un four ventilé a 105 °C + 2 K, pendant le[nombre
d’heures$ indiqué dans le Tableau 2.

Tableau 2 — Durée de séchage

Epaissejr nominale (mm) <0,5 >0,5a1,5 >1,5a5,0 >80

Durée (1) 6a24 24 48 7

e}

4.3 Résultat

En ré |8-aénérale—lavaleurmédiane-estconsignée-commevaleurdurésultat Lorsgue es deux
egle-génsraletavalourmédiane-ost-consignée-comme-valeurdurésultat—Lorsgqueles
parties sont d'accord, la valeur moyenne peut étre consignée. Ces indications doivent figurer
dans le rapport d'essai.

5 Epaisseur
L’épaisseur doit étre déterminée comme dans I'lEC 60641-2.

Divergences par rapport a I'lEC 60641-2:

— 10 points autour de la circonférence de I'éprouvette doivent étre mesurés et leur valeur
moyenne doit étre obtenue.
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6 Masse volumique

6.1

Masse volumique apparente

L’essai doit étre effectué sur trois éprouvettes conditionnées, chacune d’elles faisant I'objet
d’une détermination.

Utiliser des éprouvettes rectangulaires d’une surface supérieure ou égale a 100 cm? et
déterminer la masse de chacune avec une exactitude de 1074 x la masse de I’éprouvette.

Effectuer deux mesurages de la longueur et deux mesurages de la largeur sur chaque

éprouvette avec une exactitude de 0 1 mm en des points situés aumoins a2 12 mm de

Déterminer I'épaisseur en effectuant huit mesurages comme cela est indiqué a( RArti
calculer|la valeur moyenne des mesurages.

Exprimgr la masse volumique apparente p (quotient de la masse par le volume) en g/c

w

Consigner les trois valeurs obtenues/.La valeur médiane doit étre prise comme v{
résultat

6.2

Utiliser |des éprouvettes( rectangulaires d’'une surface supérieure ou égale a 16 cm
I’épaisseur d’origine du_matériau. Déterminer la masse de I'éprouvette avec une exact
1074 x |p masse de«’éprouvette, dans I'air et dans un liquide de masse volumique conf
tempérdture d’essai:

La masge volumique en grammes par centimétre cube est calculée avec la formule sui

ou

est |lp masse, en grammes;
est |ln moyenne des huit mesurages d’épaisseur, en cm;
est |In moyenne des deux mesurages de longueur, en cm;

est |In moyenne des deux mesurages dé€’largeur, en cm.

angles.

m

sxIxw

Masse volumique dans un liquide (gravité spécifique)

cle 5 et

m3:

leur du

2 avec
tude de
ue, ala

vante:

_myxXx

my—m,

p estla masse volumique (g/cm3);

m4

est la masse de I'éprouvette dans I'air (g);

moy estla masse de I'éprouvette dans un liquide (g);

X

est la masse volumique du liquide (g/cm3).

NOTE Les liquides adaptés sont I’eau, I’huile de transformateur, I'alcool et d’autres solvants.
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7 Résistance a la traction et allongement

La résistance a la traction doit étre mesurée selon la méthode décrite dans I'lEC 60641-2.

Divergences par rapport a I'lEC 60641-2:

— cing mesurages doivent étre effectués sur des éprouvettes de 20 mm £ 2 mm par 180 mm
coupées dans chacun des deux sens des échantillons d’essai;

— la longueur d’essai doit étre initialement de 100 mm £ 0,5 mm,;

— la charge appliquée a une vitesse de 60 mm/min en continu brise I'éprouvette.

NOTE L

P

lox Hi—dec-Aprodwattiac—nai-atcad 412 0 oo b 4 oo
= RSttt pedtetre-& =

=
reH-getH S-eprot-ettes—pedrete—ae— o= h-

8 Résistance a la flexion

Le mes
épaisse

La contr

Les épr
principa|
cing épf
I'essai 4
par usin

irage de la résistance a la flexion ne s’applique qu’aux matériaux“appliqué
r nominale de 10 mm ou plus.

ainte de flexion a la rupture doit étre déterminée comme celaest spécifié dans I’

ux dans les directions indiquées au niveau de LN et"WN a la Figure 4 de I'l

st supérieure a 20 mm, I’épaisseur des éprouvettes doit étre ramenée a cett
age symeétrique des deux faces.

9 Absorption d’eau

Les troi$ éprouvettes doivent former un carré de 50 mm £ 1 mm ayant I'épaisseur de |
en essaj.
Sécher |les trois éprouvettes pendant 1 h dans un four réglé a 100 °C £ 2 K, et re

tempérg
La masg

Placer |
23 °C ¢

ture ambiante dans un déssiccateur.

e des éprouvettes/doit étre mesurée avec une exactitude de 1 mg.

0,5 K.

Aprés immersion, retirer les éprouvettes de I'eau et les essuyer avec un tissu propre e

un papierfiltre

5 a une

SO 178.

buvettes doivent étre découpées dans la feuille a soumettre a I'essai avec leyrs axes

50 178;

ouvettes sont prises dans chaque direction. Si Kepaisseur de la feuille a soufnettre a

b valeur

la feuille

froidir a

es éprouyettes dans un conteneur d’eau distillée, a une température contr6lée de

|t sec ou

Peser a

nouveau les éprouvettes au milligramme preés.

Le pourcentage d’absorption d’eau est calculé selon la formule suivante:

ou

a="2"" 100

m,

a est'absorption d’eau (%);

m4 estla masse de I'éprouvette avant immersion (g);

mo est la masse de I'éprouvette aprés immersion (g);


https://iecnorm.com/api/?name=7dc13cae7f0c640624bcaca2807e458e

	English 
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope 
	2 Normative reference
	3 Terms and definitions
	4 General notes on tests
	4.1 Conditioning
	4.2 Drying
	4.3 Result

	5 Thickness
	6 Density
	6.1 Apparent density
	6.2 Density in liquid (specific gravity)

	7 Tensile strength and elongation
	8 Flexural strength 
	9 Water absorption 
	10 Electric strength up to and including 3 mm in thickness
	11 Arc resistance
	12 Chloride content 
	13 Ash content
	14 Flexibility (bending)
	15 Moisture content 
	16 Internal ply adhesion
	17 Shrinkage 
	Figure 1 – Measuring principle for the determination of the flexibility
	Figure 2 – Measuring device for the determination of the flexibility
	Figure 3 – Ply adhesion testing jig
	Table 1 – Conditioning time
	Table 2 – Drying time

	Français 
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d’application 
	2 Références normatives
	3 Termes et définitions
	4 Remarques générales sur les essais
	4.1 Conditionnement
	4.2 Séchage
	4.3 Résultat

	5 Épaisseur
	6 Masse volumique
	6.1 Masse volumique apparente
	6.2 Masse volumique dans un liquide (gravité spécifique)

	7 Résistance à la traction et allongement
	8 Résistance à la flexion 
	9 Absorption d’eau 
	10 Rigidité diélectrique pour des épaisseurs inférieures ou égales à 3 mm
	11 Résistance à l’arc
	12 Teneur en chlorure 
	13 Teneur en cendres
	14 Flexibilité (souplesse)
	15 Teneur en humidité 
	16 Adhérence interne du feuilletage
	17 Stabilité dimensionnelle 
	Figure 1 – Principe de mesure pour la détermination de la flexibilité
	Figure 2 – Dispositif de mesure pour la détermination de la flexibilité
	Figure 3 – Gabarit d’essai d’adhérence du feuilletage
	Tableau 1 – Durée de conditionnement
	Tableau 2 – Durée de séchage


