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JAPANESE INDUSTRIAL STANDARD JIS C 2501 : 2019

Methods of test for permanent magnet

Introduction
This Japanese Industrial Standard has been prepared based on IEC 60404-5 :2015,

Edition 3, with some structural changes to accommodate addition of contents unique to
JIS.

The dotted underlines indicate changes from the corresponding International Stan-
dard.  A list of modifications with the explanations is given in Annex JC.  Annex JA and
Annex JB are unique contents to JIS that are not given in the corresponding Interna-
tional Standard.

For the measurement of the coercivity of permanent magnet materials at values
higher than 2 MA/m, use of the method described in IEC TR 62331 [1] is specified.  The
ambient temperature previously recommended was (23±5) °C.  However, for permanent
magnet materials that have large temperature coefficients, it is strongly recommended
that the ambient temperature should be controlled within this range to ±1 °C or better.

1 Scope
The purpose of this Standard is to define the method of measurement of the mag-

netic flux density, magnetic polarization and the magnetic field strength and also to de-
termine the demagnetization curve and recoil line of permanent magnet materials, the
properties of which are presumed homogeneous throughout their volume.

The performance of a magnetic system is not only dependent on the properties of the
permanent magnet material but also on the dimensions of the system, the air-gap and
other elements of the magnetic circuit.  The methods described in this Standard refer
to the measurement of the magnetic properties in a closed magnetic circuit.

NOTE The International Standard corresponding to this Standard and the sym-
bol of degree of correspondence are as follows.

IEC 60404-5:2015 Magnetic materials—Part 5: Permanent magnet (mag-
netically hard) materials—Methods of measurement of magnetic properties
(MOD)

In addition, symbols which denote the degree of correspondence in the
contents between the relevant International Standards and JIS are IDT
(identical), MOD (modified), and NEQ (not equivalent) according to ISO/
IEC Guide 21-1.

2 Normative references
The following standards contain provisions which, through reference in this text, con-

stitute provisions of this Standard.  The most recent editions of the standards (including
amendments) indicated below shall be applied.

IEC 60050-121 International Electrotechnical Vocabulary—Part 121: Electromagne-
tism

IEC 60050-151 International Electrotechnical Vocabulary—Part 151: Electrical and
magnetic devices
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IEC 60050-221 International Electrotechnical Vocabulary—Part 221: Magnetic ma-
terials and components

3 Terms and definitions
For the purpose of this Standard, the terms and definitions given in IEC 60050-121,

IEC 60050-151 and IEC 60050-221, and the following apply.

3.1
demagnetization curve
second quadrant of a hysteresis loop obtained by changing the magnetic field from the
condition of saturation magnetic flux density or saturation magnetic polarization

There are two types of demagnetization curve:

a) one that is expressed in magnetic flux density (hereafter referred to as B-H demag-
netization curve);

b) one that is expressed in magnetic polarization (hereafter referred to as J-H demag-
netization curve).

3.2
remanent flux density
magnetic flux density on B-H demagnetization curve corresponding to zero magnetic field
strength, designated with symbol Br and expressed in tesla (T)

3.3
remanent magnetic polarization
magnetic polarization on J-H demagnetization curve corresponding to zero magnetic field
strength, designated with symbol Jr and expressed in tesla (T)

Therefore, Jr = Br holds under remanent magnetization.

3.4
coercivity
magnetic field strength on a demagnetization curve corresponding to zero magnetic flux
density on B-H demagnetization curve

Magnetic field strength corresponding to zero magnetic polarization on J-H demag-
netization curve is called intrinsic coercivity.  Coercivity and intrinsic coercivity are des-
ignated with symbol HcB and symbol HcJ, respectively, and expressed in ampere per meter
(A/m).

3.5
maximum energy product
maximum value of product of the magnetic flux density and the corresponding field
strength on a B-H demagnetization curve (represents field energy), designated with sym-
bol (BH)max and expressed in joule per cubic metre (J/m3)
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4 Electromagnet and conditions for magnetization

4.1 General
For permanent magnet materials, this Standard deals with both the coercivity HcB

and the intrinsic coercivity HcJ.

The measurements specified in this Standard are for both the magnetic flux density,
B, and the magnetic polarization, J, as a function of the magnetic field strength, H.
These quantities are related by the following equation:

B = µ0H + J ........................................................................... (1)

where, B : magnetic flux density (T)

µ0 : magnetic constant = 4π ×10−7 (H/m)

H : magnetic field strength (A/m)

J : magnetic polarization (T)

Using this relationship, the coercivity values can be obtained from the B(H) hyster-
esis loop and intrinsic coercivity values from the J(H) hysteresis loop.  The point repre-
sented by Ha and Ba at which the modulus of the product BH has a maximum value is
called the point of maximum energy product for (BH)max (see Figure 1).

The term “squareness” of the demagnetization curve specifies roughly the character-
istic shape of the demagnetization curve between the remanent flux density Br and the
intrinsic coercivity HcJ relating to the magnetic polarization in the J(H) curve.

Figure 1 Demagnetization curve showing (BH)max point
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