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Foreword 

The text of the International Standard IEC 61033:1991 + A1:2006, prepared by IEC TC 15, Standards on 
specifications for electrical insulating materials, was submitted to the Unique Acceptance Procedure and 
was approved by CENELEC as EN 61033 on 2006-11-01 without any modification. 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 

 
 
2007-11-01 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 

 
2009-11-01 

Annex ZA has been added by CENELEC. 

__________ 

Endorsement notice 

The text of the International Standard IEC 61033:1991 + A1:2006 was approved by CENELEC as a 
European Standard without any modification. 

__________ 
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 - 3 - EN 61033:2006 

Annex ZA 
(normative) 

 
Normative references to international publications 

with their corresponding European publications 
 
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.  
 
NOTE   When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD 
applies.  
 
Publication Year Title EN/HD Year 
  

IEC 60317 Series Specifications for particular types of winding 
wires  

EN 60317 Series 
 
  

ISO 178 1975 Plastics - Determination of flexural properties 
of rigid plastics 

- - 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TEST METHODS FOR THE DETERMINATION OF BOND STRENGTH OF
IMPREGNATING AGENTS TO AN ENAMELLED WIRE SUBSTRATE

FOREWORD

1) The formal decisions or agreements of the IEC on technical matters,
prepared by Technical Committees on which all the National Committees
having a special interest therein are represented, express, as nearly
as possible, an international consensus of opinion on the subjects
dealt with.

2) They have the form of recommendations for international use and they
are accepted by the National Committees in that sense.

3) In order to promote international unification, the IEC expresses the
wish that all National Committees should adopt the text of the IEC
recommendation for their national rules in so far as national con-
ditions will permit. Any divergence between the IEC recommendation and
the corresponding national rules should, as far as possible, be clearly
indicated in the latter.

PREFACE

This standard has been prepared by Sub-Committee 15C: Specifications, of
IEC Technical Committee No. 15: Insulating materials.

The text of this standard is based on the following documents:

Six Months' Rule Report on Voting

15C(C0)252
15C(CO)252A 15C(CO)270

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

This standard replaces IEC 290, published in 1969, and IEC 699, published
in 1981.

The following IEC publication is quoted in this standard:

Publication No. 317: Specifications for particular types of winding
wires.

Other publication quoted:

ISO 178 (1975): Plastics - Determination of flexural properties of
rigid plastics.
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TEST METHODS FOR THE DETERMINATION OF BOND STRENGTH OF
IMPREGNATING AGENTS TO AN ENAMELLED WIRE SUBSTRATE

INTRODUCTION

This standard deals with three methods of test to determine the bond
strength of impregnating agents in conjunction with enamelled wire sub-
strates.

The methods are as follows:

1) Twisted coil test: method A

2) Helical coil test: method B

3) Wire bundle test: method C

1 Scope

This standard describes three methods of test to determine the bond
strength of impregnating agents such as solvent-based varnishes and
solventless resins to an enamelled wire substrate. Bond strength may be
affected by cure, by test temperature, by thermal ageing, and for any
impregnating agent, by the chosen type of wire enamel.

These three methods of test cover the prevailing standard practice of
testing bond strength. For a certain group of materials, one of these
methods may be assigned to be the referee method subject to a specifi-
cation in the relevant specification sheet.

2 Methods of test

2.1 Method A: twisted coil test

2.1.1 Principle

In this test, 0,315 mm diameter enamelled winding wire in the form of a
twisted coil is impregnated and cured. The maximum force to break this
specimen is a measure of the bond strength.

2.1.2 Specimen

Prepare a random wound coil from an enamelled winding wire (see note 1)
by means of a suitable winding equipment (see figure la). To prevent
opening of the coil after removal from the winding equipment, each end of
the winding wire, or short piece of enamelled wire may be wrapped around
the coil two or three times in opposite directions. For this purpose the
winding equipment is provided with appropriate notches (see figure lb).
For winding the coil, the following dimensions apply:
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winding diameter:

width of the slot:

number of turns:

nominal wire diameter:

NOTES

57 mm ± 1 mm

6 mm ± 1 mm

100 (see note 2)

0,315 mm

1 For enamelled winding wire see also IEC 317.

2 Instead of 100 turns, two times 50 turns may be used to provide a
bifilar winding that allows a.c. current heating of the coil if
desired.

Remove the coil from the winding equipment and stretch it into an oval
shape. Twist the coil two full turns around its longitudinal axis by means
of a twisting device (see figures 2a and 2b) . The twisted coil formed is
about 7 mm in diameter and 85 mm to 90 mm in length and serves as
substrate for the impregnating agent.

Unless otherwise specified in the purchase contract, treat the twisted coil
once with the impregnating agent. With the twisted coil in the vertical
position, immerse it in the impregnating agent for 5 min ± 1 min (see
note). Remove it slowly and uniformly at a maximum rate of 1 mm/s. Drain
horizontally for 10 min to 15 min and cure horizontally according to the
manufacturer's recommendation or to an agreed schedule. If more than one
treatment is to be given, dip, drain and cure the twisted coil vertically,
reversing the direction for each subsequent treatment.

Prepare five specimens for each test temperature.

NOTE - Some impregnating agents, such as high viscosity or thixotropic
products may require alternative processing methods.

2.1.3 Equipment

Use equipment according to ISO 178.

Dimensions of the supports of the test equipment shall comply with
figure 3.

2.1.4 Procedures

With the specimen properly positioned according to figure 3, adjust the
crosshead speed so that the maximum force is reached in about 1 min.

For tests at elevated temperatures (see note), a heating cabinet attached
to the equipment may be used. Before testing, the test specimen shall be
kept in the cabinet at the test temperature for a time just sufficient to
ensure that the test specimen reaches this temperature. Extended heating
of the specimen could affect the property.

NOTE - In case of current heating, the test temperature of the test
specimen should be determined by adequate means, e.g. thermocouple,
resistance measurements.
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