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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 comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees. 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications. 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 60667-2 has been prepared by IEC Technical Committee 15: Solid 
electrical insulating materials. 

This second edition cancels and replaces the first edition published in 1982. This edition 
constitutes 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) deleted Sulphate content  
g) added method (Bending) for flexibility  
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h) changed 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 document has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all parts in the IEC 60667 series, published under the general title Vulcanized fibre for 
electrical purposes, can be found on the IEC website. 

Future 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. 

The committee has decided that the contents of this document will remain unchanged until the 
stability indicated on the IEC website under "http://webstore.iec.ch" in the data related to the 
specific document. At this date, the document will be 

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• 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 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. 
Material made by combining with an adhesive several thicknesses of vulcanized fibre is not 
covered by this document. 

Materials which conform to this specification meet established levels of performance. However, 
the selection of a material by a user for a specific application is based on the actual 
requirements necessary for adequate performance in that application and not based on this 
specification alone. 

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

2 Normative reference 

The following documents are referred to in the text in such a way that some or all of their content 
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 
amendments) applies. 

IEC 60641-2:2004, Pressboard and presspaper for electrical purposes – Part 2: Methods of 
tests 

IEC 60667-3 (all parts), Specification for vulcanized fibre for electrical purposes – Part 3: 
Specifications for individual materials 

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

ISO 178:2019, Plastics – Determination of flexural properties 

ISO 287:2017, Paper and board – Determination of moisture content of a lot – Oven-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 
addresses: 

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

• ISO 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 Conditioning 

Unless otherwise specified, the test specimens, after being cut, shall be conditioned in an 
atmosphere of 23 °C ± 2 K, and (50 ± 5) % RH and are tested in this atmosphere. The 
conditioning in relation to the thickness shall be as indicated in Table 1. 

Table 1 – Conditioning time 

Nominal thickness (mm) ≤ 0,5 > 0,5 to 1,0 > 1,0 to 2,0 > 2,0 to 3,0 > 3,0 

Time (h) ≥ 48 ≥ 72 ≥ 96 ≥ 120 ≥ 240 

Time (h) from the wet condition ≥ 48 ≥ 96 ≥ 120 ≥ 240 ≥ 480 

 

4.2 Drying 

The test pieces shall be dried in a ventilated oven at 105 °C ± 2 K as indicated in Table 2. 

Table 2 – Drying time 

Nominal thickness (mm) ≤ 0,5 > 0,5 to 1,5 > 1,5 to 5,0 > 5,0 

Time (h) 6 to 24 24 48 72 

 

4.3 Result 

As a general rule, the 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 cm2 and determine the mass to an 
accuracy of 10−4 × 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 ρ (the mass to volume ratio) as g/cm3: 

 
m

s l w
=

× ×
ρ   

where 

m is the mass, in grams; 
s is the mean of the eight thickness measurements, in cm; 
l is the mean of the two length measurements, in cm; 
w is the 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 cm2 with the original thickness of the 
material. Determine the mass of the test piece weighed to an accuracy of 10−4 × mass of the 
test piece in air and in liquid of known density at the temperature of test. 

The density in grams per cubic centimetre is calculated by the formula: 

 1

1 2

m x
m m

×
=

−
ρ   

where 

ρ is the density (g/cm3); 
m1 is the mass of test piece in air (g); 

m2 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 stress at rupture shall be determined as specified in ISO 178. 

The test pieces shall be from the sheet to be tested with their major axes in the directions 
indicated at LN and WN in Figure 4 of ISO 178:2019; five test pieces in each direction. If the 
sheet to be tested is more than 20 mm thick, the thickness of the test pieces shall be reduced 
to 20 mm by machining both faces symmetrically. 

9 Water absorption  

Three test pieces shall be 50 mm ± 1 mm square of thickness of the sheet under test. 

Dry three test pieces for 1 h in the oven controlled at 100 °C ± 2 K, and cool to ambient 
temperature in a desiccator. 

The mass of the test pieces shall be measured to an accuracy of 1 mg. 

Place the test pieces in a container containing distilled water, controlled at 23 °C ± 0,5 K. 

After immersion, remove the test pieces from the water and remove all surface water with a 
clean, dry cloth or filter paper. 

Re-weight the test pieces to the nearest 1 mg.  

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

 𝑎𝑎 2 1

1

100m m
m
−

= ×   

where 

a is the water absorption (%); 
m1 is the mass of test piece in before immersion (g); 

m2 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: 

 
VE
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 Arc resistance 

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

12 Chloride content  

Any recognized method of determining chloride ions in a water extract is permitted. 

13 Ash content 

The amount 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. Three determinations shall be made. 

14 Flexibility (bending) 

The flexibility is determined using the measuring principle depicted in Figure 1. 

A test piece is placed between the two jaws of the measuring device as shown in Figure 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 × (50 ± 1) mm between the jaws in a slightly arched position brown side up. It may 
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