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UDC 621,318.134:681.327.66.001,4:669.112.228
JAPANESE INDUSTRIAI, STANDARD JIS
Measuring methods for characteristics C 2561-1992

of materials of ferrite cores

1., BScope This Japanese Industrial Standard specifies measuring methods
for the characteristics of matarials of ferrite cores mainly used in
electronic components with inductance.

Remarks: The following Standards are cilted In the Standard:
JIS B 0601 Definitions and designation of surface roughness

JIS B 7410 Liquid-in-glass thermometers for testing of
petroleum products

JIS

=<}

7502 Micrometer callipers for external measurement
JIS B 7507 Vernier callipers

JIS

(@]

2560 Genexral rules for ferrite cores

JIS R 1602 Testing methods for elastic modulus of high
performance ceramlcs

JIS R 1610 Testing method for vickers hardness of high
performance ceramics

JIS R 1611 Testing methods of thermal diffusivisty, specific
heat capacity, and thermal conductivity for high
performance ceramics by laser flash method

JIS R 3503 Glass apparatus for chemical analysis

JIS 2 8704 Electrical methods of temperature measurements

2, Definitions For the purpose of this Standard, the principal defini-
tions and symbols specified in JIS C 2560 shall apply.

3. Test conditions

3.1 Standard conditions Unless otherwise specified in the detail specifi-
cation, the test shall be carried out under the standard conditions shown in
Table 1. If any doubt arlses on the decision based on the measured values
under the standard conditions or if requested especially the test shall be
made under the conditions of 3.2.
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Table 1. Standard conditions

Item Condition

Temperature 15°C to 35°C

Relative humidity | 25 % to 85 %

Air pressure 86 kPa to 106 kPa

3.2 Referee conditlons The referee conditions shall be either of the
grades glven in Table 2, If the grade is not specified 1n the detail
apecification the conditions of grade 2 in Table 2 shall be employed.

Tazble 2. Reference conditions

Conditions .

Grade 1 Grade 2

Item

Temperature 23°C + 1°C 23°C + 2°C

Relative humidity | 48 % to 52 % | 45 % to 55 %

Alr pressure 86 kPa to 106 kPa

4. Specimens The shapes and dimensions (nominal values) of specimens used
for tesat are shown in Fig. 1.
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Fig. 1. Spacimens
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Remarks 1. The ecalculation formulae
of core factors of speclmens
(1) to (3) are as follows:
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2. The core factors of specimens (1) to (3) are shown below.

G (mm™) G (mm~?) Ao (mm?) [ (mm) Ve (mm?)

Specimen (l): 1.538 2.455 X 10-2 62.63 96.29 6 030
Specimen (2): 2460 1.006 X 10" 24.46 60.18 1472
Specimen (3): 6.150 1.571 3.914 24.07 94,22

5. Electrical, magnetic and physical characteristilc tests

Remarks: Unless otherwise stated, the voltage applied to the specimen
ghall be sinusoidal 1n electrical and magnetic tests.

5.1 Permeabllity

Remarks! Various permeabilities except permeabllity of vacuum shall be
expressed in relative permeability.

5.1.1 Iunitial permeability .

(1) Device and apparatus The testing device and apparatus used for the
measurement shall be calibrated previously, shall have sufficient
accuracy and the circuits shall be as given in Fig. 2 to Fig. 5.

Fig. 2. Maxwell bridge Fig. 3. LCR meter
Under 40 MHz Under 100 MHz
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Flg. 4. Q meter Fig. 5. Network analyzer

Lx Ra
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- b Amplituda ratio
@ v Cs |V At resonance »pispla
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-‘V Q Vi M Phase ratio
77’77 whyCs=1

(2) -Measurement specimen

(a) Winding type measuring method Choose the specimens from those
given in Fig. 1. (1) to (3) and uniformly wind an insulated wire
over all the periphery of specimen. Select the pitch adequately

. so that the effect of distributed capacity is avoided.

When the measurement 1s made at a high temperature, use a
heat resistant insulated wire, or apply a heat resistant
insulating tape to the specimen.

(b) Short-circuit coaxial method The specimen shall be that of
Fig. 1 (3).

(3) Preconditioning Neutralize the specimen before electro-magnetic
measurements. Use a.c. neutraligation or thermal neutralization as the
neutralizing method. If there is no possibility of influence on the
measured values, the meutralization may be omitted.

(4) Test methods and calculation

(a) Winding type measuring method Measure the self inductance of
specimen with the Maxwell bridge or LCR meter shown in Fig. 2 or
Fig. 3, and calculate the initial permeability #, from the formula

. below.

The strength of measuring magnetic field ghall be as given in
Table 3 .

Record the measuring frequency on the measurement record
additionally.
L
M= ,quch

where, /I : effective magnetic path length of specimen actually
measured (m)

L i self inductance of specimen (H)
4 ¢ permeability of vacuum 4 zx 1077 (H/m)

At effective cross—sectionmal area of specimen actually
measured (m2)

. N : number of turns of specimen ecoil
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(b) Short-circuit coaxilal type measuring method Measure the self
inductance of short-circult coaxial tube shown in Flg. 6 before
insertion of specimen and that after insertion of specimen, by
means of the LCR meter or network analyzer shown in Fig. 3 or
Filg. 5, obtairp the difference in the inductances 8o measured and
calculate the initial permeability s, from the formula given below.

The strepgth of measuring magnetic field shall be as givem in
Table 3.

Record the measuring frequency on the measurement record
additionally.

Fig., 6. PExample of short-clrcult coaxial tube

Electrode S
\\\5\2 N
Q N Specimen
% \///
Spacer (for poaitioning)/f’ :‘.1§ /1
HZ-% N %
N
73 Y

|

Measuring terminals

- (dL)}
#'_H.—WA:L

where, 4L: difference in gself inductances before and after
ingertion of specimen (H)

k: effective magnetic path length of specimen actually .
measured (m)

#: permeability of vacuum 4z x 1077 (H/m)

A. 1 effective cross—sectional area of specimen actually
measured (m?)

Table 3. Magnetic fileld for measuring initial permeability

Classification Measuring magnetic field A/m
Material with general u (u, < 4000) 0.4
Material with high » (» = 4000) 0.005
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5.1.2 Cbmplexgpermeability

(L)

(2)
(3)
(4)

Device and gpparatus The testing device and apparatus used for the

measurement shall be calibrated previously, shall have sufficient
accuracy and the circuits shall conslst of the Maxwell bridge, LCR
meter or network analyzer shown in Fig. 2, Fig. 3 or Fig. 5,
respectively.

Measurement specimen As specified in 5.1.1 (2).

Preconditioning As specified in 5.1.1 (3).

-Testing method and calculation

(a) Winding type measuring method Measure the self inductance and
reslatance of specimen with the Maxwell bridge or LCR meter shown
in Fig. 2 or Flg. 3, and calculate the complex permeability & from
the formulae glven below.

The strength of measuring magnetic field shall be ag given in
T&ble 3 .

Record the measuring frequency oan the measurement record
additionally.,
u=p'—p"
s L
M #erN2

”n — [u (Re[f_Rw)
solewN?

tn.m?=-£-,—
U

where, #’: real component of complex permeability

’”

K 1 imaginary component of complex permeability

I ¢ effective magnetic path length of specimen actually

measured (m)

L : self inductance of specimen (H)

#s : permeability of vacuum 4z x 1077 (H/m)

Ay : effective cross—sectlonal area of specimen actually
measured (m?)

number of turns of specimen coil

£

loss resistance of coil including specimen (2)
By : loss resistance of coll only ()
() : angular frequency (rad/s)

tangd loss factor
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Note (') Calculate angular frequency w from the following formula:

w=2xf (rad/s)

where, =7 ¢ ratio of clrcumference to its dlameter
/ : measuring frequency (Hz)

(b) Short-circuit coaxial measuring method Measure the self induct-
ance and resigtance of the short—circuilt coaxial tube shown in
Fig. 6 before insertion of the specimen and those after Iinsertion
of the specimen, by means of the LCR meter or network analyger
shown 1in Fig. 3 or Fig. 5 respectively, obtein the differences in
the inductances and resistances, and calculate the complex perme-—
ability « from the formulae given below.

The strength of measuring magnetic field shall be as given in

Table 3. .

Record the measurlng frequency on the measurement record
additionally.

L=’
(4L)

)_A—l'i‘ #er

. (AR &
AT e Aew

tanz?:'Ll.l
M
where, u': real component of complex permeablility

#7 ¢t imaginary component of complex permeability

4L 1 difference 1n self inductances before and after
insertion of specimen (H) .

l ¢ effective magnetic path length of specimen actually
measured (m)

Mo i permeability of vacuum 4 xx 10~ (H/m)

4, t effectlve crosg—-sectional area of specimen actually
measured (m?2)

4R ¢ difference 1n resistances before and after insertion
of specimen (Q)

(') : angular frequency (rad/s)

tang ¢ loas factor
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5.1.3 Temperature coefficient and temperature factor of initial permeability

(1) Device and apparatus The testing device and apparatus uaed for the
measurement shall be calibrated previously, shall have sufficlent
accuracy and the circuits shall consist of the Maxwell bridge or LCR
meter shown in Fig. 2 or Pig. 3, respectively. A thermostatic chamber
shall be used as a device.

(2) Measurement gpecimen As specified in 5.1.1 (2).

(3) Preconditioning As specified in 5.1.1 (3).

(4) 'Test method and calculation Place the specimen in the thermastatic
chamber, measure each of the initial permeability at reference
temperature 7, ( #n) and the initial permeabllity at 7, () 1in accordance
with 5.1.1 (4), then calculate temperature coefficient of initial
permeability a. and temperature factor of initlal permeability a.
from the formulae glven below.

Record Ti, T2 and the measuring frequency on the measurement
record additionally.

(a) Temperature coefficient of initial permeability a.

V= iz Mn ]
Hn -1

where, uu i initial permeability at reference temperature 7, (°C)

@,

He ¢ initial permeability at temperature 7, (°C)

(b) Temperature factor of initial permeabllity eur

=HzT"th 1

ﬂnz T~ Ty
Carry out the measurement of Initial permeabllity after the
speclmen bas reached the intended temperature, and apply the
current only at the time of measurement.

2 714

The strength of measuring magnetlc f£leld shall be as given in
Table 3.

5.1.4 Aamplitude permeability

(1) Device and apparatus The testing device and apparatus used for the
measurement shall be calibrated previously, shall have sufficlent
accuracy and the measuring circuit shall be as shown in Fig. 7 or
Fig. 8.
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