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National foreword

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 404-7 : 1982 ‘Magnetic materials, Part 7 - Method of measurement of the coercivity
of magnetic materials in an open magnetic circuit’, published by the International Electrotechnical Commission (IEC).

The method described in this Part of BS 6404, apart from some minor differences in detail, is included in the current
edition of BS 5884. The current edition of BS 5884 also describes methods of test for the measurement of the d.c.
magnetic properties of solid steels and methods of test for the measurement of the magnetic properties of magnetically
hard (permanent magnet) materials. These additional methods of test are now the subjects of BS 6404 : Parts 4* and
5* respectively which are identical with IEC Publications 404-4 : 1982 and 404-5 : 1982 respectively.

BS 5884 will be revised to include only the remaining methods described in the current edition, namely test methods for
the determination of the relative magnetic permeability of feebly magnetic materials.

This Part of BS 6404 is the seventh part of a series of British Standards based on the IEC 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 or will be published shortly.

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

*BS 6404 : Part 4 Methods of measurement of the d.c. magnetic properties of solid steels

*BS 6404 : Part 5 Methods of measurement of the magnetic properties of magnetically hard (permanent magnet)
materials

*BS 6404 : Part 8 Individual materials
Section 8.2 Specification for cold-rolled magnetic alloyed steel strip delivered in the semi-processed state
Section 8.3 Specification for cold-rolled magnetic non-alloyed steel strip delivered in the semi-processed state

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

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-reference. 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.

*In preparation. Documents
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British Standard
Magnetic materials

Part 7. Method of measurement of the coercivity of
magnetic materials in an open magnetic circuit

1. Scope

This standard applies to magnetic materials having a coercivity up to 500 kA/m. Special
precautions shall be taken in measuring coercivities below 40 A/m and above 160 kA/m (see

Appendix A).

2. Object

The object of this standard is to specify the method of measurement of the coercivity of
magnetic materials in an open magnetic circuit.

3. Definitions

The coercivity H,j is defined as the magnetic field strength required to reduce the magnetic
polarization to zero in a magnetic specimen which has previously been magnetized to satur-
ation.

Note. — The coercivities H.g and H are respectively discriminated depending on the hysteresis loop being defined
in the B = f(H) or J = f(H) system (see Figure 1, page 12). It can be shown that, for materials of high-

incremental permeability in the region B = 0, the difference between the intrinsic coercivity H and the
coercivity H.gis negligible since:

AH
Heg = HcJ(l - Mo E)

where:

H.g = induction coercivity in amperes per metre

H. = polarization coercivity in amperes per metre

AB = incremental change in magnetic flux density in teslas (for B = 0)

AH = corresponding change in magnetic field strength in amperes per metre
Uy = magnetic constant = 41t X 10-7 H/m (henrys per metre)

The definitions relating to the various terms used in this standard are given in IEC Publi-
cation 50(901): International Electrotechnical Vocabulary (I.E.V.), Chapter 901: Magnetism.

4. Principle of method

If a magnetic specimen is placed in a very uniform and unidirectional magnetic field then it
will distort this magnetic field unless no-flux (additional to that previously carried by the air
space it now occupies) enters or emerges from it. This condition represents a state of complete
demagnetization which occurs when a demagnetizing coercive magnetic field strength is
applied to the specimen such that the magnetic polarization is zero.
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A magnetic flux detector allows detection of the condition of no distortion of a uniform
magnetic field by the specimen and provides the means for determining the coercive field
strength.

The method is first to magnetize the specimen to saturation, then to apply a demagnetizing
field until no field distortion due to the specimen is apparent. The applied magnetic field
strength required to achieve this condition is measured and defined as the coercivity of that
specimen.

For this measurement, the specimen is placed in an open magnetic circuit at the centre of a
solenoid. The detector may be placed:

a) close to the end of the specimen (method A, Figure 2, page 13), or

b) outside the solenoid (method B, Figure 3, page 13).

5. Test specimen

The shape and the dimensions of the specimen can be varied provided that they meet the
following conditions:

a) the specimen can be placed inside the solenoid so that its major axis is coincident with the
axis of the solenoid;

b) the specimen shall have a generally elongated shape so that its self-demagnetizing factor is
such that the specimen can be saturated and the shape effects do not produce a significant
error in coercivity. (For example, in the case of cylindrical test specimens, it is recom-
mended to have a ratio of length to diameter greater than 5:1.)

6. Measurement

6.1 Magnetization
The test specimen is magnetized to saturation in either:
a) the solenoid of the coercivity measuring device, or

b) a separate device which can be, for example, a system with a permanent magnet or an
electromagnet, or a pulsed magnetizing coil.

Saturation is considered to be achieved when an increase of 50% in the magnetizing field
strength gives an increase in the coercive field strength of less than 1%.

For magnetic materials having a low coercivity and a high electrical conductivity, the appli-
cation of the magnetizing field shall be made smoothly without interruption; the duration of
the saturation field shall be long enough to ensure complete penetration of the material.
(Depending on the magnetic permeability, electrical conductivity and thickness of the
material, this duration will usually be between 2 s and 20s.)

Nore. — See also Item a)of Clause A2 of Appendix A.

6.2 Measuring devices

Two methods can be used for the detection of zero magnetic polarization of the test
specimen during the demagnetization.
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