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British Standard Methods for

Determination of relative magnetic permeability
of feebly magnetic materials

Méthode d’essai pour la détermination de la perméabilité magnétique relative des matériaux
a caractere faiblement magnétique

Priifverfahren fiir die Bestimmung der relativen magnetischen Permeabilitiat von Werkstoffen
mit geringen magnetischen Eigenschaften
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BS 5884 : 1987

Foreword

This revision of BS 5884 has been prepared under the
direction of the Iron and Steel and Non-ferrous Metals
Standards Committees. The previous edition, BS 5884 :
1980 is fully superseded and is withdrawn.

BS 5884 : 1980 covered a much wider scope than this
revision. In addition to three test methods for the
determination of magnetic properties of feebly magnetic
materials, the previous edition also described methods for
the determination of d.c. magnetic properties of ferro-
magnetic, soft and hard magnetic materials. This revision
covers only the three methods used for feebly magnetic
materials. The other test methods are described in BS 6404 :
Parts 4, 5 and 7.

The title of this revision of BS 5884 has been changed to
reflect the reduced scope of the standard. Other changes
include a new diagram for a typical magnetic balance and
amendments to the table of reference specimens to align
with revisions made to product standards referenced in the
table.

It should be noted that for some of the methods described
in this British Standard the uncertainty of the measured
value is a complex function dependent upon the accuracy
of the measuring instruments and the measuring conditions.
It is therefore not always possible to state the exact
uncertainty. However, for a given method, experience has
shown the uncertainty that can be expected and where
possible an indication of the uncertainties is given.

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

1 Scope

This British Standard describes a solenoid method and

two comparator methods for the determination of the
relative magnetic permeability of feebly magnetic
materials {including austenitic stainless steel) in the relative
permeability range 1.005 to 5.

The solenoid method is the reference method.

NOTE. The titles of the publications referred to in this standard are
listed on the inside back cover.

2 Definitions

For the purposes of this British Standard the definitions
given in BS 4727 : Part 1 : Group 07, apply together with
the following.

2.1 demagnetize (neutralize). To bring a magnetic material
to a neutral state.
NOTE. Neutralize is a term given in BS 4727 : Part 1 : Group 07;

however, the term demagnetize is used for measurements covered by
this standard.

2.2 feebly magnetic material. A material that is essentially
non-magnetic in character.

3 Solenoid method

3.1 Principle

The relative magnetic permeability of a feebly magnetic
specimen is calculated from the magnetic polarization and
corresponding magnetic field strength measured using the
circuit shown in figure 1.

3.2 Apparatus

3.2.1 Solenoid. The solenoid is wound on a non-magnetic
non-conducting former having a length to diameter ratio of
not less than 10. The winding has a sufficient number of
turns of wire to be capable of carrying a current that will
produce a magnetic field strength of 15 kA/m. The diameter
of the solenoid will depend upon the diameter of specimens
to be tested and the sensitivity of the measurement.

NOTE. For measurements on bars up to 30 mm in diameter having a

permeability of 1.005 the internal diameter of the solenoid should
be approximately 80 mm to accommodate the requisite search coil.

3.2.2 Search coil. The search coil is wound on a non-
magnetic non-conducting former. Typically for test
specimens up to 30 mm in diameter the internal diameter
of the aperture in the search coil is 32 mm to allow the test
specimens to be freely inserted and withdrawn. The length
of the winding is 40 mm; end cheeks of between 75 mm
and 80 mm diameter are fitted to the former. The winding
can be approximately 10 000 turns of 0.2 mm diameter
insulated wire with interleaving between layers as necessary.
NOTE. The winding may be tapped at intervals, e.g. 500 and 2000
turns, to facilitate the adjustment of the sensitivity of the measuring
system when determining the relative magnetic permeability of
specimens in the higher part of the permeability range.

Full document details: BS 5884:1987

N2

Test specimen
/ p

D )
o

4

1

-15/ A

) TV

Key

A ammeter

E d.c. supply

F  flux integrator

M variable mutual inductor

N; long solenoid

N search coil

R resistor (controlling magnetizing current)

R resistor (to adjust calibration of flux integrator if
necessary)

S reversing switch

Figure 1. Circuit diagram for solenoid method

3.2.3 Variable mutual inductor. A second variable mutual
inductor is required if magnetic polarization is measured by
method (b) in 3.4.3.

3.2.4 Flux integrator. This may be a ballistic galvanometer,
fluxmeter or electronic charge integrator.

3.2.5 Ammeter, of accuracy class 0.5 or better of BS 89 or
a current measuring instrument of comparable accuracy.

3.2.6 Resistor. A second resistor to adjust calibration of
the flux integrator may be necessary.

3.2.7 Reversing switch.
3.2.8 Micrometer.

3.2.9 Means of measuring magnetic field strengths at centre
of coil. This may be a calibrated axial Hall probe, or a
search coil and flux integrator or other suitable means.

3.2.10 Connection of apparatus. The apparatus is connected
as shown in figure 1. The search coil (3.2.2) is placed at

the centre of the fong solenoid (3.2.1) and connected in
series with the secondary winding of the variable mutual
inductor (3.2.3) and a calibrated flux integrator (3.2.4).
The solenoid is connected in series opposition with the
primary winding of the variable mutual inductor.

3.3 Test specimen
The test specimen shall be a round or rectangular bar or a
number of strips or wires having a cross-sectional area of at
least 100 mm?; the maximum cross-sectional m’ ngentS
determined by the diameter of the ¢ tril aperture of the
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