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Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

The technical content of IEC publications is kept under constant review by the IEC,
thus ensuring that the content reflects current technology. Information relating to
this publication, including its validity, is available in the IEC Catalogue of
publications (see below) in addition to new editions, amendments and corrigenda.
Information on the subjects under consideration and work in progress undertaken
by the technical committee which has prepared this publication, as well as the list
of publications issued, is also available from the following:

e |IEC Web Site (www.iec.ch)

e Catalogue of IEC publications

The on-line catalogue on the IEC web site (www.iec.ch/searchpub) enables you to
search by a variety of criteria including text searches, technical committees
and date of publication. On-line information is also available on recently issued
publications, withdrawn and replaced publications, as well as corrigenda.

. IEC Just Published

This summary of recently issued publications (www.iec.ch/online_news/ justpub)
is also available by email. Please contact the Customer Service Centre (see
below) for further information.

e Customer Service Centre

If you have any questions regarding this publication or need further assistance,
please contact the Customer Service Centre:

Email: custserv@iec.ch
Tel: +41 22919 02 11

Fax: +4122919 0300
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INSULATING MATERIALS BASED ON MICA -

Part 3: Specifications for individual materials —
Sheet 2: Mica paper

FOREWORD

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.

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.

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.

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.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

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

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.

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.

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 60371-3-2 has been prepared by IEC technical committee 15:
Standards on specifications for electrical Insulating materials.

This second edition cancels and replaces the first edition, published in 1991, and constitutes
a technical revision.

The main changes with regard to the previous edition include adjustments to align this
standard with changes included in the latest edition of IEC 60371-2.
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The text of this standard is based on the following documents:

FDIS Report on voting
15/227/FDIS 15/245/RVD

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

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

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

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
+ amended.

A bilingual version of this publication may be issued at a later date.
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INTRODUCTION

This part of IEC 60371 forms part of a series which deals with insulating materials built up
from mica splittings or mica paper with or without reinforcement, and with mica paper in its
pure state for use in electrical equipment.

IEC 60371 consists of three parts under the main title Specification for insulating materials
based on mica:

Part 1: Definitions and general requirements
Part 2: Methods of test
Part 3: Specifications for individual materials

This standard contains one of the sheets comprising part 3, as follows:

Sheet 2: Mica paper
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INSULATING MATERIALS BASED ON MICA -

Part 3: Specifications for individual materials —
Sheet 2: Mica paper

1 Scope

This part of IEC 60371 gives requirements for electrical insulating materials made from mica
paper which is to be processed for built-up mica materials according to IEC 60371-1, such as
rigid flat mica materials, flexible mica materials, curable flexible mica materials and shaped
pieces.

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

2 Normative references

The following referenced documents are indispensable for the application 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 60371-1:2003, Specification for insulating materials based on mica — Part 1: Definitions
and general requirements

IEC 60371-2:2004, Specification for insulating materials based on mica — Part 2: Methods of
test

IEC 60554-2:2001, Cellulosic papers for electrical purposes — Part 2: Methods of test

IEC 60589:1977, Methods of test for the determination of ionic impurities in electrical
insulating materials by extraction with liquids

ISO 534:2005, Paper and board — Determination of thickness and apparent bulk density or
apparent sheet density

ISO 536:1995, Paper and board — Determination of grammage

ISO 5636-5:2003, Paper and board — Determination of air permeance and air resistance
(medium range) — Part 5: Gurley method

3 General

3.1 Classification and designation

Mica papers are classified in several types depending on the nature of the mica minerals used
and the manufacturing procedure. These types have different characteristics as regards
thickness, mass per unit area and physical and chemical properties.
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The nature of the mica minerals is designated by the symbols MPM or MPP, as follows:

MPM = mica paper, muscovite;
MPP = mica paper, phlogopite.

Since it would not be possible to harmonize the many-sided interests connected with mica
paper made by diverse procedures, the following four main classes have been chosen:

Class 1 MPM: mica paper based on calcined muscovite, chemical process;
Class 2 MPM: mica paper based on calcined muscovite, mechanical process;
Class 3 MPM: mica paper based on uncalcined muscovite;

Class 4 MPP: mica paper based on uncalcined phlogopite.

The above classes are distinguished from each other by characteristic properties such as
porosity, penetration and tensile strength. These properties are plotted versus mass per unit
area in Figures 1 to 3 showing the possible ranges of the four different classes.

NOTE The base materials for MPM-types classes 1 and 2 can be blended in order to achieve a mica paper with
characteristics lying between class 1 and class 2 types, and should be subject to contract.

The letter symbols for the nature of the mica minerals are followed by four digits indicating the
class (first digit) and the mass per unit area (second to fourth digits).

Example: designation of mica paper based on calcined muscovite (MPM), with a mass per unit
area of 50 g/m2, whose properties meet the requirements given in Table 2 for class 1: Mica
paper - IEC 60371-3-2 MPM-1050.

3.2 Standard forms of delivery

Mica papers may be supplied in rolls or sheet form.

3.3 Marking

Rolls and packets of mica paper supplied as complying with this specification shall be marked
with the following:

— supplier, manufacturer and trade name;

— batch/roll number;

— designation in accordance with 3.1;

— net mass of roll or packet.

The marks shall be durable and fixed in such a manner that they can be read until the mica
paper is completely unrolled, or the packet has been completely used.

4 General requirements
The mica paper shall comply with the requirements of IEC 60371-1 and with this standard.

4.1 Conditions as received

Mica paper shall be supplied wound on cores sufficiently tightly to enable the material to be
unwound smoothly without telescoping. On receipt, the roll end shall form a plane circular
surface with no apparent telescoping.

The difference between the roll width and the paper width shall be subject to contract between
purchaser and supplier.
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The width of the rolls and their core and outer diameter shall be subject to contract between
purchaser and supplier.

The materials should be packaged to ensure adequate protection during transport, handling
and storage. Any necessary packing requirements should be subject to the purchase contract.

Mica paper in sheets or when unrolled shall be flat and smooth, free from defects such as
compressed spots, holes, creases and contamination, e.g. large hard mica particles and
electrically conductive inclusions.

Splices in mica paper are not acceptable.

4.2 Properties
When tested according to Clause 5, the measured values shall conform with the requirements
given in Table 2.

5 Tests

5.1 Test specimens
The number of test specimens necessary for each test is indicated in the test method.

If delivered in rolls, the two outermost layers of mica paper shall be removed prior to taking a
sample of about 1 m?.

If mica paper is delivered in sheets, one sheet constitutes the specimen which has to meet
the requirements for the respective batch.

511 Sampling and preparation of test specimens

For any test, the specimens shall be cut in such a manner that the full width of the material is
represented. The cut edge shall be straight and free from tears and cracks. Die cutting is
preferred when possible.

5.1.2 Dimensions of test specimens
The dimensions of the test specimens for each test are given in Table 1.

The mean thickness is the average of ten thickness measurements made on the test sheet or
sample, at approximately equispaced locations across the diagonal of the sheet or sample.

Table 1 — Dimensions of test specimens

Test method Test specimens
Requirements Publication Clause or Dimensions Tolerances

subclause mm mm
Mass per unit area IEC 60554-2 3
Conductivity of the £C 60589 100 x 100 £0,2
aqueous extract alternatively

0,2

Loss of mass at 500 °C IEC 60371-2 7.41 0113
Tensile strength IEC 60554-2 5 15 x 250 +0,2
Air porosity 1ISO 5636-5 50 x 120 +1

Penetration IEC 60371-2 20 75 x 75 +1
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Table 2 — Requirements for mica paper

Class Range Preferred Mass per unit area Thickness Air Impreg- Conduc- Loss of Tensile
of mass per types N . . N porosity nation time tivity mass strength
unit area Nominal Admissible Admissible Expected Maximum of an
deviation deviation thickness difference Non-sieve aqueous
between mean between between side extract
value and individual individual
nominal value values and readings and
nominal value mean of all
values
) HS/cm N/cm
g/m? g/m % % pm % s/100 ml s (max.) % (max.) width
Test method according to
IEC 60554-2, Clause 6 IEC 60554-2, 5.1 ISO 5636-5 | IEC 60371-2, | IEC 60589 | IEC 60371-2, | IEC 60554-2,

and 1SO 536 and ISO 534 Clause 20 741 Clause 8
MPM 1050 50 45

MPM 1060 60 4 16 50 +10 Figure 1 Figure 2 70 0,5 Figure 3
1 50 ... 120 MPM 1075 75 60
MPM 2120 120 90

NIV - +4 +7 - £14 Figure 1 Figure 2 20 0.5 Figure 3
2 120 ... 300 MPM 2250 250 180
MPM 3080 80 55
MPM 3120 120 85

MPM 3160 160 5 +7 .. +12 1 105 +15 Figure 1 Figure 2 10 0,4 Figure 3
MPM 3250 250 160
3 80 ... 560 MPM 3370 370 240
MPP 4080 80 60

MPP 4120 120 +5 7 .12 75 15 Figure 1 Figure 2 10 0,4 Figure 3
4 60 ... 250 MPP 4160 160 95

") The figures indicate that the maximum deviation between individual values of thickness and the nominal value for these classes of mica paper may range from = 7 % to + 12 %,
dependent upon the specific grade of material.

The actual admissible deviation shall be subject to contract between purchaser and supplier.

2) Air Porosity shall be measured in accordance with ISO 5636/5: 2003. clause 3.2 “Air Resistance”. Results shall be expressed in seconds per 100 ml.

(2)6002:031 O 2-€-12€09
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Figure 1 — Mica paper — Air porosity
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Figure 2 — Mica paper — Penetration
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