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NATIONAL FOREWORD

ThisIndianStandard(First Revision) which is identical withIEC 60732: 1982 'Measuring methodsfor cylindercores,
tube cores and screw cores of magnetic oxides' issued by the International Electrotechnical Commission (IEC) was
adopted by the Bureau of Indian Standards on the recommendation of the Semiconductor and Other Electronic
Components and DevicesSectional Committeeand approval ofthe Electronicsand InformationTechnology Division
Council. .

This standard wasoriginally published in 1979 and has now been revised to align it with the latest IEC Publication.

The text of IEC Standard has been approved as suitable for publication as an Indian Standard without deviations.
Certain conventions are, however, not identical to those used in Indian Standards. Attention is particularly drawn to
the following:

a) Whereverthe words 'International Standard' appear referringto this standard, they should be read as 'Indian
Standard'.

b) Comma(,) has been used as a decimal marker in the International Standard while in Indian Standards, the
currentpractice is to use a point(.) as the decimal marker.

 



l. Sc:ope
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Indian Standard

MEASURING METHODS FOR CYLINDER CORES,
TUBE CORES AND SCREWCORES OF

MAGNETIC OXIDES

( First Revision)

This SIaDdard ~bes methods of measuring the magnetic prope.ties of cylinder, tube and
screw coresill terms oftbe induetance L and quality factorQof a specified ceil OOIltainina the tesl

corein a spec:ified positionrelative10 it.

For test JIUl'Il6ses. cores arenormally assessed bymeansof comparativemeasun:ments~I a
ItaDdan:I core.

This standardcoverscoresup to 45mm in lengthand up to 8.5mm in d1ameleralli'equenciesup
to 100MHz.ThedimensioDal clwacteriSI;C:S ofsuc:h coresare the subjectoflEC Public:ation 220:
Dimensions ofTubes, Pins and RodsofFenulJl8lDetic Oxides, and IEC Publi<:ation 221: Dimen­
sions of Screw Cores made of FenuD\ll8lletic Oxides.

The det.enniIlation of the nwpetk properties of ferri~ rod MriaIs forma the aubjeetof.IEC
Publication492: Measuriol MetIao4a for.AeriaI Roods.

2. DeII1IIdoM

2.11,,*':__ .

The iIldl....._ L.II tbe dcIuc:tanc:e of a specified meuuriDa ooil placed on the core:

_:
Pooo - ._)IlIIIDI&lIIIIl OCdle ....
l.o - _ordle laicoilwlaoua .....

2.2 QuoJity ftM:tor

The quality factor Q is the ratio of the reac:taocew~ to tbe kJ8a resia1aoce R., when the hnpe­
danceof the coil is representedby a seriescombinationof a reac:taoce and a resiataoce, or the ratio
of the total loIS resistance Rp to the reac:taoce wLp,~ iepresented by a peraI1e1 combination,
te.:

Q _ wI., _..!!L__1_

R, w~ tao 6
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where:

OJ - aquIar frequency - 21if
~ - co_dilllloulJllle

Notn 1. - The reactance andrc&iJtance referto. specified.meuuriDI COil placedoa the c:ore aDd 10 all)eciled T ".,..
frequencyf.
The relations between the characteristic quutitiesare:

lip - R,(I + Q'!

Lp - z,(I + ItQ'!

If Q > 10. theIe uprellions ap)JfOJtima1c: to:

2. -The quality fioc1or of!he meuuriDI coil withOUI core is dotipated Q. (see Tables ill to V1).

3. Meumllll freqllellcy

3.1 Inductance L

The measuri,,* coils specified in Table II have been designed to allow the cores to be meas~ at
a frequency between 10kHz and 100kHz. It is pennissible to usethe coil specified in Table Iii to
measure the inductance at 0.5 MHz or 1.5 MHz in combination with a measurement of Q, if
desired, aItlioush the resultant accuracy may not be as great.

3.2 QlIIJlity factor Q

For the measurement ofthe quality factor Q ofthe core in thecoil up to 100MHz, the measurin&
frequency shan be chosen from the series 0.5 MHz, I.S MHz, 10MHz, 40 MHz and 100MHz. The
number of turns shall be chosen so that the tuning capacitance lies witbin the ranse from IO.pFto
4OOpF.

4. Measnrlllll vol.

The cores shall be measured at low Ouxdensity (within the Rayleigh region). The r.m.s, v.a[uesof
voltage U applied to the measuring coil shall therefore not exceed the following values:

f(MHz) 0.01 0.1 0.5 r.s 10 40 100

U(V) 0.02 0.2 1.0 J 20 80 80

NOlI!. - At the biIher hquencies. It may be ........bIo 10 specify voltqes oiocItI.-tIwI _ -.. in thillable.

5. Measuring coils

5.1 Two series ofmeasuring coils are specified: one series for the measurement ofthe inductance 1., the
other for the measurement oflbe quality factor Q. The latter may also be used for themeasurement
of the induciance L.

2 
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Each individual coil consists of'a wiodillJ made on a former protected by a tube and mounted in a
fixture.

An example of a possible construction is given in Figure I.

'--IN---4

3

5

I -coil_
2 - 1lI"IOCIiBI"
3 - ftlt_.(~,synlbetic resin boDded fabric)
4 - J>IuI or ..bIe lIlI'IlrinaI (not forooib

form_taal!lilh fioq_)
S - adjustable stop (material: pIaslic)

FIG; I. - Example of the construction of a measuring coil.

S.2 The coil former sbeII be of a low-loss material" which is resistant to abrasIon and bas a Vicat
softenins point not Iesa than 90 'C (in accordance with ISO Standard 306, measured in air), for
example ofpol~te.The dimensions ofcoil formers (for both inductance and quality factor
meaaurements) sball conform to the values given in Table I.

NIJtI. - Thematerial of tile llCOlOCliolI tube may be eitheracrylic IClIinor _ librio.

• PorthepurpolC of this rnandard. a materialwith a taDdUOl exceedilll ISO X 10-4 measuredat I MHz (aceordincto I EC
Pubticatiou· 250:R.~ Methods for the DetenninatioD of the Permittivity andDielectricDissipation FactorofEIectricaI,.""o.;,, loIateriaia a' Po_, Audio andRadioFrequencieJ includilla Mette Wavelenatblicanbe_ to
be.. low-IoU material.
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TABU I

DimellSiollS of/he coi/formers shown in Fipre Z(in millimetres)

Coil d, d, d) d.refemu:e
,-

1.7 1,7 2.S • 4,S
2.2 2.2 3 • S
2.7 2.7 3.S u' S.S
3.2 3.2 4 U' 6
3.7 3.7 4.S 9 6.S
4.2 4.2 S 9 7
4.7 4.7 S.S 9.S 7.S
S.2 S.2 6 10 8
S.7 S.7 6.S 10.S LS
6.2 6.2 7 II 9
6.7 6.7 7.S II.S 9.S
7.7 7.7 8.S 12.S 100S
8.7 8.7 9.S U.S n.s

ToIenmce: +u +0.1 -. "'0.1• • ~,

,

~-17.5-~

Flo. 2. -.coil formerand protecting tube (dimensions ill miUimettes).
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B SpccificatiODl and characterill1ics at 25 ± 5 "Cof measuriq coils (without core) for the iDeuure­
ment of inductance L are liven in Table II.

TAIlLE II

M«mUing coils for~ ofL

nc._ IDdr •
Coil NWIlller Winl' .. z,...... of ......

(IBm) (0) T........ {jlH) T_

1.7 27 .. 27+ '27 .. ,'1 0.90 11.0
2.2 ,17 + r,.+ 27 lJI. 1.00 14.3
2.7 27 '" 27'+*7 ...1 1.12 17.6
3.2' 23 ,ot: 23'+ .23" 69 1.12 16.0
3.7 ,,' 21 ",21"+ 21 - 63 1.06 15.5
4.2 21+11'+21-63 1.11 17.0
4.'1 '17+ f7 + 17 - 51 0.16 0.99 :1:0.10 13.4 :1:0.5 jlH
5.2 17+17+17-51 1.02 14.2
5.7 17+17+17-51 1.09 15.'
6.2 17+17+17-51 1.17 17.7
6.7 15+15+15-45 1.14 15.2
7.7 13 + 13 + 13 - 39 1.14 14.0
1.7 II + II + 11-33 1.12 .. II.'

•.Qrade 1 ",.melJed copper wire. whole oominl! concluctar diameIer is of .. ,VINe tIIowD. ia • 7 nee with JEC
Publlcatiee 317-4;S. 16retj.... 1br _ T)peI of WIndiq WinI, Part 4: SoII'-ftwciaI J!M ,« _ e­
Whol.

5.4 Specifications and characteristicsat 25 ± 5 'C ofmeasuriq OOils (witbout core) for tbe measurement
of the quality factor Qare liven in Tables III to VI.

Mfti&vringcoilsfor fII#1lSUn_ ofQ III 0.5MHz and 1.5MHz

D.C.'-- Iwd 1
Call Homller

wo.... .. l"
12._1.5_....

, ...-
(....) (0) ToIerlIIIce {jlH) T........ T_

1.7 40+40 + 40 - 120 3.43 32.4" 61 .
2.2 31 .. 31+ 31 - 114 3.51 35.0 73
2.7 36+36+36-108 4.12 36.2 67

, 3.2 34 +34 + 34 - 102 3.17 41.' 79
3.7 32 + 32+·12- 96 3.11 41.0 II
4.2 ]0'''''0+30- 90 4.14 31.1 II
4.7 21+21+21- 14 IXo.04 3.11 :1:0.311 4D.0 :l:1.OJlil 12 u
'.2 26+26+26- 71 3.30 )U 7t,., 24+24+26- 72 3.43 'no 76
6.2 22+2%+22- 66 3.21 .JO.7 76
6.7 20+20+20_ 60 3.06 t7.2 73
7.7 16 + 16 + 16- ... 2.6. 21.2 67
'.7 12+12+12- 36 2.20 14.2 32

..1iIbt bwlcbed ·ard.... eopper wu. with.. coYeriq. oCIIOIIlinIJ I • b • diImetIr 0.04mm, in .. ,,.... wi..
lEe Publbd... 317·11; Spoc;fieatUn Ibr_Types ofWhldiDl WiroI,Part II: II1lllcbod R' l\ode­
Wires with Silk CoveriJII.

Nou. -'Furtbor_OIlI1>e _ a.(~y :I: I".) cmbenpo<lecl d..... II>e COllI-

, men:iIIly.VIiIaIlIe Q...-
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TA1IUlIV

D.C._ ,..,
Coil ........ ,-" R" z, 0.,- ot\unI

,,' ,[ (mm) (0)
T_

(pH) 1\
T_

I.' 7+7+7-21 0.13 0.60 11
l?-2 7+7+7-21 0.15 0.95 ~

, 2.7 6+6+6-11 0.15 0.19 ,'-
3.2 6+6+6-11 '0.16 1.12 50,"
3.7 5 + 5 + 5 - 15 Q.2S 0.15 :to.OIUl 0.96 :to.1 pH 61 ,~.
4.2 5 + 5 + 5 - 15 0.16, Ull 62
4.' 5+5+5-1S 0.17 Ip 65
5.2 4 + 4 + 4 - 12 0.16 '1-'14 61
5.7 4 t 4 + 4 -12 0.17 1.03 . 7S
6.2 , 4+4+4-12 0.11 1.1' 10
6.7 }7.7 N.. ,..1Pe<iW
1.7

"Orodo 'I ......... copper ...... _ IlOIIIiDII cOlld,.:." diomelc:r II 011110 ..... _ ...' I . ".IEC
,._317....

Naill. - Purlber varioDcIl OIl die -"""" 0. (_I_ly ±2O!lo) COIl beapectecI duo to the vorialiOlll_ com·-.,.-a-

MetUlUingcoils for fIUlQSIU'emenl ofqilt 40 MHz

,
JnAnctenoe-" 0.Coii N_ I.o- 01.....

(1IlIIl} (1lH) 1'_ T_

1.7 3+4+3-10 0.315 210 41 -
2.2 . 3+3+3- 9 0.31S 210 60
2.7 3+2'103- I 0.315 200 65
3.2 2+3+2- 7 0.45 230 7S
3.' . 2+2+2- "' 0.45 200 :t3ODH 10 :t10
4·2 2+2+2- 6 0.45 210' 93
4.7 2+2+1- 6 0.56 245 110
S.2 2+1+2- 5 0.56 195 110
5.7 2+1+2- 5 0.j6 210 US
6.2 - 2+1+2- 5 0.56 235 130
6.7 }7.7 Not,..-"!cd
1.7

"Orodo I·......... ..,pp.. -...- IIOIIliDoI """"''''''''~ ,iI of ................... ill__ with IEC
............ 31'.... "

, Noll, -Flnbir..a- ......__o.~:t2O!lo)_""~'duoto""__COIIl'

IIIeI'CiaIIY.-.a........ .
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Measuring coilsfor measurement ofQat 100 MHz

Wire· ~ Q.,Coil Number l.o
1lefemlce oftuma

(mm> (DH) T........ TolenDco

1.1 6 o.S6 90 1:1'
2.2 S 0.6 96 ISS
2.1 4 0.8 84 110
3.2 4 0.8 93 110
3.1 4 0.8 104 :t30 nH 200 :t10
4.2 1+1+1-3 0.8 19 190
4.1 1+1+1-3 0.8 81 2M
S.2 1+1+1-3 0.1 89 210
S.1 1+1+1-.3 0.8 91 230
6.2 1+1+1-3 0.8 102 24S
6.7

}7.7 .NotyotQllCillod
'.7

For coils \.7 tu 3.7,dieputilioa waDI IbIDbe _ """ die IUnlI_Y~ overdie wiJldiDa ....

• Grade I ..omoI1ed copper wire, wbole DOmiDa1 COllduetor diameter Is of die ..... Jbown, in _nee with I EC
Publication 311-4.

Not•. - Funbor vatianc< on the meowed Q., (approximately :t2O!ll) can be ..pocIoCI due 10the -...'"- com­
mercially available Q meten.

6. Measurement procedure

6.1 Position

In order to obtain a satisfactory measurement accuracy, the adjustable stop shall be set so that a
core of nominallenath is centrally positioned in the measuring coil.

Magnetic Jl8rtS ao4large metallic parts shall not be placed within a distance of 100 mm from the
core to be mpsured.

6.2 Choice ofcoil

For each core melWtremeDtthe smallest coil former, whose diameterd, exceeds that oftM test
core by at least 0.1 mm, shall be se1ected

6.3 Inductance L

The inductance.L shlIU be measured with one of the coils specified in Sub-clause S.3 in accord­
ance with the requirement Biven in Sub-clause 6.2. The inaccuracy of the measuring equipment
used fur the induClance measurement shall not exceed I'lb.

The connecting cables belween mell9Uring coil and measuring apparatus shall be as short as
possible; the use oflow-loss flat cable is recommended.

6.4 QualityfactorQ

Th.. quality factor Q shall be measured with one of the coils specified in Sub-clause S.4 in
aocordance with the requirement given in Sub-clause 6.2.

7 
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The connecting cables between meulll'i8l cOils andmeuurina~ sbaII be as short as
possible.

For measurements of Q anooltfl&, the measuriDI cOlI'*nected directly to the measuriDg
apparatus; the length of1he COIIIIllCliD&wites shalll101 exceed 20 mm.

6.5 TemptralfUe

Ind1iclaDc:l:L IJIdquality factor QsbaII be measured at 25· ± 5 'C. 'the CllIeIlobe tested sbaII be
expDII!d Io'tllis temperature for at least 3 h immediately before t!IJ~

6.5 TemperatUre coi:fficienl 0/ inductance

Not yet specified.

8
MGlPF--482 Deptt.r:JBI~17,1.2010--300 Books.
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