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AMD 8401
EN 60249-1/A4

Amendment No. 1
published and effective from 15 February 1995
to BS EN 60249-1 : 1993

Base materials for printed circuits
Part 1. Test methods

NOTE. This amendment implements amendment A4 : 1994 to

BS EN 60249-1 : 1993. The text of amendment A4 to EN 60249-1 :
1993 incorporates the text of amendments Al to A3. In order to
distinguish between text incorporated by amendment A4 and that
incorporated by previous amendments, the former is indicated by a
single vertical line in the margin. This amendment together with the
European Standard EN 60249-1 : 1993 has the status of a British
Standard.

Revised text

Front cover

Delete the existing cover page and substitute the attached (new inside front cover
page on reverse).

AMD 8401/February 1995

Contents and national foreword

Delete the existing contents and national foreword and substitute the following.

6
Contents

Page
Cooperating organizations Inside front cover
National foreword i
Foreword 2
Text of EN 60249-1 3
National annex NA (informative) Committees responsible Inside back cover
National annex NB (informative) Cross-references Inside back cover

National foreword

This British Standard has been prepared under the direction of the Electronic
Components Standards Policy Committee and is the English language version of
EN 60249-1 : 1993 Base materials for printed circuits. Part 1: Test methods,
published by the European Committee for Electrotechnical Standardization
(CENELEQ). It was derived by CENELEC from IEC Publication 249-1 : 1982,
including amendment 1 : 1984, amendment 2 : 1989, amendment 3 : 1984 and
amendment 4 : 1993, published by the International Electrotechnical Commission
(IEC).
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This British Standard replaces BS 4584 : Part 1 : 1983, which was renumbered as
BS EN 60249-1 : 1993 as a consequence of implementation of EN 60249-1 as a
British Standard. Any reference elsewhere to BS 4584 : Part 1 : 1983 should be read
as a reference to BS EN 60249-1 : 1993. References in the text to IEC page numbers
should be ignored. )

Compliance with a British Standard does not of itself confer immunity from
legal obligations.’

AMD 8401/February 1995

EN amendment title page and foreword

Immediately after the EN title page and foreword insert the attached EN
amendment title page and foreword.

AMD 8401/February 1995

Text of EN 60249-1

Amend the text of EN 60249-1 in accordance with the details given on the attached
pages.
AMD 8401/February 1995

Back cover

Delete the existing back cover page (including the inside back cover) and substitute
the attached (includes new national annexes NA and NB).

AMD 8401/February 1995
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Cooperating organizations

The European Committee for Electrotechnical Standardization (CENELEC),
under whose supervision this European Standard was prepared, comprises the
national committees of the following countries:
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EUROPEAN STANDARD EN 60249-1/A4
NORME EUROPEENNE
EUROPAISCHE NORM January 1994

UDC 621.315.61.049.75-034.384.001.2.001.4.004.12 620.1 Incorporates corrigendum May 1994

Descriptors: Base material for printed circuits, copper-clad, requirements, testing, properties, material testing

Amendment A4 to the English version of EN 60249-1

Base materials for printed circuits
Part 1: Test methods
(IEC 249-1 : 1982/A4 : 1993)

Matériaux de base pour circuits imprimés Basismaterialien fiir gedruckte Schaltungen
Partie 1: Méthodes d’essai Teil 1: Prifverfahren
(CEI 249-1 : 1982/A4 : 1993) (IEC 249-1 : 1982/A4 : 1993)

This amendment A4 modifies the European Standard EN 60249-1 : 1993. It
was approved by CENELEC on 1993-12-08. CENELEC members are bound to
comply with the CEN/CENELEC Internal Regulations which stipulate the
conditions for giving this European Standard the status of a national standard
without any alteration.

Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Central Secretariat or to any
CENELEC member.

This amendment exists in three official versions (English, French, German).
A version in any other language made by translation under the responsibility
of a CENELEC member into its own language and notified to the Central
Secretariat has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria,
Belgium, Denmark, Finland, France, Germany, Greece, Iceland, Ireland,
Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europdiisches Komitee fiir Elektrotechnische Normung

Central Secretariat: rue de Stassart 35, B-1050 Brussels

© 1994 Copyright reserved to CENELEC members
Ref. No. EN 60249-b 1993/A4 : 19%4 E
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Page 2
EN 60249-1 : 1993/A4 : 1994

Foreword

At the request of the 76th Technical Board of
CENELEC, amendment 4 : 1993 to the
International Standard IEC 249-1 : 1982 was
submitted to the CENELEC members for formal
vote.

The text of the International Standard was
approved by CENELEC as amendment A4 to
EN 60249-1 on 8 January 1994.

The following dates were fixed:

- latest date of publication
of an identical national
standard (dop) 1995-03-15

- latest date of withdrawal
of conflicting national
standards (dow) 1995-03-15
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Pages 27 and 29
Replace the existing text of subclauses 3.1.2, 3.1.3, 3.2, 3.3.2 and 3.3.3 by the following:
3.1.2 Procedure
The sheet or panel shall be placed unrestrained on a flat horizontal surtace with its
predominantly convex surface upward. The maximum vertical distance at the edge
between the flat horizontal surface and the concave side of the material shall be

determined using a taper gauge or feeler gauge.

The result shall be expressed as a percentage of the length of the side of the sheet or
panel, corresponding to the measured value.

The value obtained on materials metal-clad on one side only shall be followed by "pos" if
the metal-clad face is convex, or "neg" if the metal-clad face is concave.

3.1.3 Repont

The report shall state:

1) the maximum bow in percentage with the designation of the length of the side of the
sheet or panel referring to the percentage value including any reference to "pos” or "neg";

2) the dimensions of the sheet or panel and the copper foil thickness on both sides.

3.2 Bow after heating

Replace the present wording of subclause 3.2 by:

3.2 Bow after etching and heating

3.2.1 Object

To measure the deviation from flatness of a copper-clad sheet in a direction parallel to its
edges (see IEC 194) after etching and heating simulating printed board processing steps.
3.2.2 General

This test is not applicable to sheets thinner than 0,8 mm.

3.2.3 Test specimen

The test specimen shall be a square of 300 mm side length cut from a sample of the
metal-clad base material under test.

Three specimens shall be used.
3.2.4 Procedure
3.2.4.1 Etching

The specimen shall be etched according to the appropriate method of 1.3 to form a pattern
of parallel conductors with 0,4 mm width and 0,4 mm spacings. For base materials with
copper foils on both sides the conductors on one side shall be at right angles to the
conductors on the other side.
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3.2.4.2 Heating

The etched specimen shall be placed unrestrained on a flat horizontal surface and shall be
subjected to dry heat as specified in 3.1 of IEC 68-2-2 but at the temperature indicated in
the relevant material specification and for a duration of 45 +g min.

3.2.4.3 Conditioning

The specimen shall be maintained under the standard atmospheric conditions for referee
tests specified in 5.2 of IEC 68-1: (23 £ 1) °C and (50 t 2) % relative humidity, for at
least 18 h.

3.2.4.4 Measurement

Bow shall be measured as described in 3.1.2.

3.2.5 Report

As in 3.1.3, except item 1), the average of three absolute values obtained.

3.3.2 Procedure

The sheet or panel shall be placed unrestrained on a flat horizontal surface with its
predominantly convex surface upward and with three corners of the lower side in contact
with the surface. The vertical distance from the flat horizontal surface to the fourth corner
of the concave side of the material shall be measured using a taper gauge or feeler
gauge.

The result shall be expressed as a percentage of the diagonal measurement of the sheet
or panel.

3.3.3 Report

The report shall state:

1) the twist, in percentage;
2) the dimensions of the sheet or panel, and the copper foil thickness on both sides.

Page 31

3.4 Twist after heating

Replace the present wording of subclause 3.4 by:
3.4 Twist after etching and heating

3.4.1 Object

To measure the deviation from flatness of a copper-clad sheet along the diagonals
(see IEC 194) after etching and heating simulating printed board processing steps.
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3.4.2 General

This test is not applicable to sheets thinner than 0,8 mm.
3.4.3 Test specimen

The test specimen shall be as described in 3.2.3.

3.4.4 Procedure

Etching, heating and conditioning shall be as described in 3.2.4.1, 3.2.4.2 and 3.2.4.3.
Twist shall be measured as described in 3.3.2.

3.4.5 Report

The report shall be as described in 3.3.3.
3.5.1 Test specimen

Change the first sentence to read as follows:

The test specimen shall be a sample of the sheet under test, with a minimum thickness
of 0,8 mm and of any convenient size, printed by . . .

At the end of this subclause add:

NOTE - Materials thinner than 0,8 mm should be built up to sufficient rigidity by a suitable technique, for
example sticking.

Page 37

Subclause 3.6.4, line 4:

Replace "1,1,1 - trichloroethane” by "the solvent".
Last sentence:

Replace the present wording by "The solvent used for the test shall be agreed between
purchaser and supplier”.

Page 45

3.10 Solderability

Delete the title and text of this subclause.
Page 49

3.11.4.3 Test sequence

Replace the present item 7) by:

7) process step 2 - heating as specified in 3.1 of IEC 68-2-2, but at the temperature
indicated in the relevant material specification and for a duration of (30 +g) min.
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Page 55
Add the following new subclause:
3.15 Rectangularity of cut panels

3.15.1 Object

To measure the deviation from 90° on corners of rectangular cut-to-size panels of
maximum dimension less than 460 mm.

3.15.2 Procedure

The panel shall be checked against a square test fixture of dimension large enough to
encompass the maximum dimension of the panel.

Each corner of the panel shall be checked by holding the panel against one face of the
square test fixture with its corner in the corner of the fixture and the maximum distance
between the adjacent panel edge and the adjacent fixture edge measured with a taper
gauge or feeler gauge.

3.15.3 Report

The report shall state:
1) the maximum deviation from 90° in millimetres per metre of panel length;
2) the dimensions of the panel.

Replace the existing text of subclause 4.2 by the following:

4.2 Maeasling

To determine an internal condition occurring in the base material in which the glass fibres
are separated from the resin at the weave intersection.

NOTE - This condition manifests itself in the form of discrete white spots or crosses below the surface of
the base material and is usually related to thermally induced stress.

4.2.1 General

This test shall only be applied to specimens 0,8 mm or greater in thickness.

4.2.2 Test specimen

The test specimen shall be prepared from a sample of the metal-clad base material under
test from which the metal has been completely removed by the appropriate method of 1.3.
It shall be 75 mm long, 50 mm wide, and before etching its thickness shall be that of the

base material. Its edges shall be sanded smooth and care should be taken to avoid
fracturing of the resin.

Four specimens are to be prepared, one of which is retained as a control and three shall
be used for testing.

No specimen shall be cut closer than 25 mm from the edge of the sheet as delivered.
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4.2.3 Procedure

Sufficient water is placed in a pressure cooker to allow for some evaporation during the
whole test. A depth of 2 cm to 3 cm is usually suitable. The specimens are mounted
vertically in a rack and are placed in the pressure cooker at least 5 mm above the water
level. The cooker is then heated up to the boiling point of the water on a hot plate. The lid
of the cooker is located in position and heating continued until steam escapes through the
pressure orifice. At this point the pressure weight is located in the orifice and the pressure
shall rise to an absolute pressure of 2 bars (overpressure = 1 bar, gauge pressure = 14,7 psi)
10,2 bar (temperature approximately 120 °C) within 15 min. It is then held for 25 min
at 2 bars. The pressure cooker is then rapidly cooled under cold running water and the
specimens are removed and blotted dry. The specimens are allowed to stand for 1 h at
room temperature and then edge-dipped vertically with their long edge parallel to the
surface of the solder into a hot solder bath (as described in the first three paragraphs of
3.6.2.3) for 15 s to one-half of their width. The specimens are then removed and after
removal of adherent solder, examined for blistering, measling and delamination.

A border of 5 mm shall be excluded from the requirement.
4.2.4 Report

The report shall state whether the specimen shows blistering, measling and/or
delamination.

Page 65
Add the following new subclause:
4.5 Coefficient of linear thermal expansion

To determine the coefficient of linear thermal expansion (CTE) of base materials by
thermomechanical analysis (TMA).

451 GQGeneral

The TMA method shall be applied to materials that exhibit sufficient rigidity over the
temperature range being used to ensure that no significant indentation by the sensing
probe occurs.

The technique involves the measurement of the change of length of a material under a
non-oscillating load as a function of temperature whilst that material is subjected to a
controlled temperature programme.

4.5.2 Test specimen

The test specimen shall be prepared from a sample of the metal-clad base material under
test from which the metal has been completely removed by the appropriate method of 1.3.
The specimen shall be small enough to fit on the base of the specimen holder but also
large enough for the probe to make good contact. The specimen shall be flat with parallel
surfaces in the direction of measurement. A minimum of three specimens shall be used.
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4.5.3 Apparatus

The apparatus shall consist of the following:

- achamber in which the specimen holder with the specimen can be placed such that
it can be subjected to a controlled temperature programme;

- a specimen holder which is capable of withstanding repeated temperature cycles
within the range of -150 °C to +600 °C (or as appropriate for the particular material
under test);

- a suitable sensing probe. The shape and dimensions of the probe tip will vary with
the material under investigation;

- a means of sensing movement of the sensing probe;

- a means of applying heat in a uniform manner to the specimen. The application of
heat shall be controlled so that particular rates of heat can be applied to the specimen;

- a means of determining the temperature of the specimen with accuracy. A
thermocouple with relevant compensation has been found suitable;

— an apparatus for recording the measurements taken.

4.5.4 Procedure

The test specimen shall be placed in the holder and the probe brought into contact with
the test specimen surface which is normal to the direction of measurement. After ensuring
that the probe is in contact with the test specimen, a mass of 2 g is added to ensure that
contact is maintained throughout the determination. Other loads may be used but they
shall be entered in the report.

The test specimen shall be heated at a rate of approximately 2 °C per minute over the
relevant temperature range. Other heating rates may be used; however, they shall be
entered in the report.

The coefficient of linear expansion shall be determined from the linear portion of the
temperature versus movement characteristic over the temperature range of interest using

the formula:
L -L 1
2 1 -
o= x (K™Y

T,-T, L

where

a = coefficient of linear thermal expansion

L, = initial length in millimetres

L, = finallength in millimetres
T, = initial temperature in kelvins
T,

= final temperature in kelvins

NOTE - For particular systems, results have to be corrected by an appropriate formula. If measurement in
other atmospheres is desired, a purged gas can be used.
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4.5.5 Report

The report shall state:

1 - method of test specimen preparation;
2 - dimensions of specimen;

3 - specimen orientation with respect to the original base material and/or the
machine direction of the orientated fibre fillers;

4 - specimen orientation in the holder;
5 - heating rate;

— load used on the probe;

- gas and gas flow rate (optional);
temperature range of measurement;

© O N O
|

- coefficient of linear thermal expansion.
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National annex NA (informative)

Committees responsible

The United Kingdom participation in the preparation of this European Standard was entrusted by the
Electronic Components Standards Policy Committee (ECL/-) to Technical Committee ECL/19, upon which
the following bodies were represented:

British Telecommunications plc

Electrical and Electronic Insulation Association (BEAMA Ltd.)
Federation of the Electronics Industry

GAMBICA (BEAMA Ltd.)

Institute of Metal Finishing

Ministry of Defence

National Supervising Inspectorate
Printed Circuit Interconnection Federation
Surface Mount and Related Technologies (Smart Group) Ltd.

National annex NB (informative)

Cross-references

Publication referred to
HD 323.1 S1 : 1988
(IEC 68-1 : 1982)

EN 60068-2-2 : 1993
(IEC 68-2-2 : 1974)

HD 323.2.3 82 : 1987
(IEC 68-2-3 : 1969)

Corresponding British Standard

BS 2011 Environmental testing
Part 1.1 : 1989 General and guidance

BS EN 60068 Environmental testing
BS EN 60068-2 Test methods
BS EN 60068-2-2 : 1993 Dry heat

BS 2011 Environmental testing
Part 2.1 Ca : 1977 Test ca. Damp heat, steady state

HD 323.2.20 S3 : 1988 Part 2.1T : 1981 Test T. Soldering

(IEC 68-2-20 : 1979)
HD 214 S2 : 1980
(IEC 112 : 1979)
IEC 93 : 1980

IEC 194 : 1975

IEC 243 : 1967

IEC 249-3 : 1973

IEC 426 : 1973

BS 5901 : 1980 Method of test for determining the comparative and the proof
tracking indices of solid insulating materials under moist conditions

BS 6233 : 1982 Methods of test for volume resistivity and surface resistivity of
solid electrical insulating materials

BS 4727 Glossary of electrotechnical, power, telecommunications, electronics,
lighting and colour terms

Part 1 Terms common to power, telecommunications and electrenics

Group 11 : 1991 Printed circuits

BS 2918 : 1967 Determination of electric strength of solid insulating materials at
power frequencies

BS 4584 Metal-clad base materials for printed wiring boards

Part 103 Special materials used in connection with printed circuits

Section 103.1 : 1990 Specification for prepreg for use as a bonding sheet
material in the fabrication of multilayer printed boards

BS 5735 : 1979 Test methods for determining electrolytic corrosion with electrical
insulating materials
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BSI

389 Chiswick High Road
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W4 4AL

BSI — British Standards Institution

BSI is the independent national body responsible for preparing
British Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of
British Standards should make sure that they possess the latest amendments or
editions.

It is the constant aim of BSI to improve the quality of our products and services.
We would be grateful if anyone finding an inaccuracy or ambiguity while using
this British Standard would inform the Secretary of the technical committee
responsible, the identity of which can be found on the inside front cover.

Tel: +44 (0)20 8996 9000. Fax: +44 (0)20 8996 7400.

BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: +44 (0)20 8996 9001.

Fax: +44 (0)20 8996 7001. Email: orders@bsi-global.com. Standards are also
available from the BSI website at http://www.bsi-global.com.

In response to orders for international standards, it is BSI policy to supply the
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unless otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and
international standards through its Library and its Technical Help to Exporters
Service. Various BSI electronic information services are also available which give
details on all its products and services. Contact the Information Centre.

Tel: +44 (0)20 8996 7111. Fax: +44 (0)20 8996 7048. Email: info@bsi-global.com.

Subscribing members of BSI are kept up to date with standards developments
and receive substantial discounts on the purchase price of standards. For details
of these and other benefits contact Membership Administration.

Tel: +44 (0)20 8996 7002. Fax: +44 (0)20 8996 7001.

Email: membership@bsi-global.com.

Information regarding online access to British Standards via British Standards
Online can be found at http://www.bsi-global.com/bsonline.

Further information about BSI is available on the BSI website at
http://www.bsi-global.com.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the
UK, of the publications of the international standardization bodies. Except as
permitted under the Copyright, Designs and Patents Act 1988 no extract may be
reproduced, stored in a retrieval system or transmitted in any form or by any
means — electronic, photocopying, recording or otherwise — without prior written
permission from BSI.

This does not preclude the free use, in the course of implementing the standard,
of necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

Details and advice can be obtained from the Copyright & Licensing Manager.
Tel: +44 (0)20 8996 7070. Fax: +44 (0)20 8996 7553.
Email: copyright@bsi-global.com.
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National foreword

This British Standard has been prepared under the direction of the Electronic
Components Standards Policy Committee and is the English language version of
EN 60249-1 : 1993 Base materials for printed circuits. Part 1: Test methods,
published by the European Committee for Electrotechnical Standardization
(CENELEC). It was derived by CENELEC from IEC Publication 249-1 : 1982,
including amendment 1 : 1984, amendment 2 : 1989, amendment 3 : 1991 and
amendment 4 : 1994, published by the International Electrotechnical
Commission (IEC).

This British Standard replaces BS 4584 : Part 1 : 1983, which was renumbered
as BS EN 60249-1 : 1993 as a consequence of implementation of EN 60249-1 as
a British Standard. Any reference elsewhere to BS 4584 : Part 1 : 1983 should
be read as reference to BS EN 60249-1 : 1993. References in the text to IEC
page numbers should be ignored.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.
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EUROPEAN STANDARD EN 60249-1
NORME EUROPEENNE August 1993
EUROPAISCHE NORM + A4

January 1994

UDC 621.315.61.049.75-034.384.001.2.001.4.004.12 620.1 Supercedes HD 313.1 S5 : 1991
Incorporates corrigendum May 1994

Descriptors: Base material for printed circuits, copper-clad, requirements, testing, properties, material testing

English version

Base materials for printed circuits
Part 1. Test methods
(IEC 249-1 : 1982 + Al : 1984 + A2 : 1989 + A3 : 1991 + A4 : 1993)

Matériaux de base pour circuits imprimés Basismaterialien fiir gedruckte Schaltungen
Premiere partie: Méthodes d’essai Teil 1: Prifverfahren

(CEI 249-1 : 1982 + Al : 1984 + A2 : 1989 (IEC 249-1 : 1982 + Al : 1984 + A2 : 1989
+ A3 : 1991 + A4 : 1993) + A3 : 1991 + A4 : 1993)

This European Standard was approved by CENELEC on 1993-07-06.
CENELEC members are bound to comply with the CEN/CENELEC Internal
Regulations which stipulate the conditions for giving this European Standard
the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Central Secretariat or to any
CENELEC member.

This European Standard exists in three official versions (English, French,
German). A version in any other language made by translation under the
responsibility of a CENELEC member into its own language and notified to
the Central Secretariat has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria,
Belgium, Denmark, Finland, France, Germany, Greece, Iceland, Ireland,
Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Européisches Komitee fiir Elektrotechnische Normung

Central Secretariat: rue de Stassart 35, B-1050 Brussels

© 1993 Copyright reserved to CENELEC members

Ref. No. EN s0240-1 DQSUMERNS

Document Sharing Hub

Full document details: BS EN 60249-1:1993


http://www.avadocuments.com/doc/bs-en-60249-1-1993
http://www.avadocuments.com/doc/bs-en-60249-1-1993

