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This British Standard has been prepared under the direction of the Iron and Steel and Non-ferrous Metals Standards
Committees. It is identical with IEC 404-3 : 1982 ‘Magnetic materials, Part 3 : Methods of measurement of specific total
losses of magnetic sheet and strip by means of a single sheet tester’ pubhshed by the International Electrotechnical

Commission (1EC).

This Part of BS 6404 is the third Part of a series of Brltlsh Standards based on the IEC 404 series, ‘Magnetic materials’.
The Part numbers of the British Standard follow the Parts of the IEC publication. The following Parts of the British

Standard have been published.
BS 6404 : Part 1 Classification

BS 6404 : Part 2 Methods of measurement of magnetic, electrical and physical properties of magnetic sheet and strip

BS 6404 : Part 3 Methods of measurement of specific total losses of magnetic sheet and strip by means of a single sheet

tester

Additional Parts of IEC 404 will be published and are expected to provide the basis for additional Parts of this British

Standard.

The method described in this standard is considered only as a complementary method to the 25 cm Epstein frame method

described in BS 6404 : Part 2 which alone constitutes the reference method.
Terminology and conventions. The text of the international standard has been approved as suitable for publication as a

British Standard without deviation. Some terminology and certain conventions are not identical with those used in British

Standards; attention is drawn especially to the following.

Wherever page numbers are quoted, they are IEC page numbers,

Cross-references
International standard

IEC 404-2 : 1978

Corresponding British Standard
BS 6404 Magnetic materials

Part 2 : 1985 Methods of measurement of magnetic, electrical and physical properties of

magnetic sheet and strip
(Technically equivalent)

The Technical Committee has reviewed the provisions of IEC 50 (901), to which reference is made in the text, and has
decided that they are acceptable for use in conjunction with this standard.

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

Magnetic materials

Part 3. Methods of measurement of specific total losses of magnetic sheet and strip
by means of a single sheet tester

INTRODUCTION

Scope

This standard is applicable to grain oriented magnetic sheet for magnetic flux densities
between | and 1.8 T and to non-oriented magnetic sheet for magnetic flux densities
between 0.8 and 1.5 T, at power frequencies.

Object

The object of this standard is to define the general principles of the method of measurement
of specific total losses of magnetic sheets by means of a single sheet tester, also to describe a
recommended apparatus. This method shall be considered only as a complementary method
to the 25 cm Epstein frame method, described in IEC Publication 404-2: Magnetic Materials,
Part 2: Methods of Measurement of Magnetic, Electrical and Physical Properties of Magnetic
Sheet and Strip, which alone constitutes the reference method.

The apparatus to be used shall conform to the requirements of Chapter I.
When it is necessary to construct an apparatus it is recommended that this construction
conform with the description given in Chapter I1.
Definitions

The definitions relating to the various terms used in this standard are given in Publication
/50(901): Magnetism, of the IEC International Electrotechnical Vocabulary.
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5.1

CHAPTER I: GENERAL PRINCIPLES

Principle of the single sheet tester

The test specimen comprises a sample of magnetic sheet and is placed inside two windings:

- an exterior primary winding (magnetizing winding);
- an interior secondary winding (voltage winding).

The flux closure is made by a magnetic circuit comprised of two identical yokes whose
cross-section is very large compared with that of the test specimen (see Figure I, page 23).

The two-yoke system has been chosen chiefly because it minimizes the influence of the
dimensions of the test specimen.

Care shall be taken to ensure that temperature changes are avoided which would produce
stress in the test specimen due to thermal expansion or contraction.

The determination of the specific total losses shall be made by the wattmeter method using
the circuit shown in Figure 2, page 23, which illustrates the principle, the apparatus being cali-
brated using strips previously calibrated in the 25 cm Epstein frame.

Test apparatus

Yokes

Each yoke in the form of a U is made up of sheets of silicon steel or nickel iron alloy. It shall
have a low reluctance and low specific total loss.

The dimensions and the method of fabrication may be varied provided that the yokes
conform to the following conditions:

They shall have pole faces sufficiently large to minimize flux leakage at the interface with
the test specimen and to produce a flux parallel to the plane of the test specimen. Pole faces
having a width of at least 25 mm are recommended.

The pole faces shall be parallel, the yokes shall also be rigid in order to avoid creating
mechanical stresses in the test specimen.

Because the calibration is with respect to the Epstein frame, the width of the yoke shall be
not less than 360 mm to allow 12 Epstein strips to be placed side by side. In order to minimize
the effect of flux leakage at the ends of the windings and the pole faces, it is preferable that the
yokes have a sufficient length. The minimum distance between the inside edges of the pole
faces shall be 220 mm.

Windings

The primary (magnetizing) and secondary (voltage) windings shall be uniformly wound on
a former of non-magnetic non-conducting material of rectangular cross-section and of suffi-
cient width to permit the use of specimens having a width equal to that of the yoke. The pri-
mary winding shall be as long as possible in relation to the distance between the pole faces of
the yokes. The secondary winding shall be the same length as the primary.
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‘ The primary winding shall be wound in such a way as to obtain a uniform magnetic flux
density, preferably to within £0.5%, along the- length of the test specimen. This can be
obtained, for example, by a winding made up of five identical coils connected in parallel (see

Figure 3, page 23).

Note. - A primary winding made up of 4 single coil suitably distributed allows this condition of uniformity of the
magnetic flux density to be fulfilled. )

5.3  Air flux compensation

Compensation shall be made for the effect of air flux. This may be achieved, for example,
by a mutual inductor. The primary winding of the mutual inductor is connected in series with
the primary winding of the test apparatus, while the secondary winding of the mutual
inductor is connected to the secondary winding of the test apparatus in series opposition.

The adjustment of the value of the mutual inductance shall be made so that, when passing
an alternating current through the primary windings in the absence of the specimen in the
apparatus, the voltage measured between the non-common terminals of the secondary
windings shall be no more than 0.1% of the voltage appearing across the secondary winding

’ of the test apparatus alone.

Thus the average value of the rectified voltage induced in the combined secondary windings
is proportional to the peak value of the intrinsic magnetic flux density in the test specimen.

6. Power supply

The power supply shall be of low internal impedance and shall be highly stable in terms of
voltage and frequency. During the measurement, the variation of voltage and the variation of
frequency shall not exceed £0.2% of the specified value.

In addition, the waveform of the secondary induced voltage shall be maintained as sinu-
soidal as possible. It is preferable to maintain the form factor of the secondary voltage within
+1%of 1111,

This may be achieved by various means, e.g. by using electronic feedback amplifiers. If this
condition cannot be maintained, it is permitted to make a correction to the loss measurement
for deviation in form factor of up to a maximum of *5%.The formula for correcting watt loss

‘ is derived from the following equation:
F )2 '
P= At P () W
where:
I measured loss, in watts per kilogram

[

P, = apparent hysteresis loss in watts per kilogram
P, = apparenteddy loss for sinusoidal flux conditions in watts per kilogram
F = measured form factor.

The corrected loss may be obtained most precisely from the formula:

P, =

P, '
) , (2)
Py/P, + (Py/Py) (ﬁf—l
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