PHILIPS

Data handbook Components and
emiups]  Electronic materiaIS

€ | components
€5 and materils Book C4 1984

Ferroxcube potcores, square cores & Cross cores



Elcoma — Philips Electronic Components and
Materials Division —embraces a world-wide group of
companies operating under the following names:

IBRAPE PHILIPS

MBLE D>
Miniwatt  SiljNDHES

Mullard VAlvn

Elcoma offers you a technological
partnership in developing your systems to the full.
A partnership to which we can bring

® world-wide production and marketing
® know-how

® systems approach

® continuity

® broad product line

® fundamental research

® |eading technologies

® applications support

® quality




FERROXCUBE POTCORES, SQUARE CORES AND CROSS CORES

page
General properties of manganese-zinc and nickel-zinc ferrites .
Introduction. . ... ... i e 3
APPliCations . . . it t  e  e eeeea 4
Symbols, terms, definitions and basic formulae . . .................... 5
Technical data. . . . ... ... i i e 9
Characteristic CUIVES. . . . . vttt ettt et e 17
Potcores, square cores and cross cores — General information
Introduction. . . ...ttt e 50
Pre-adjusted cores . ... ....... it e 52
Inductance adjusters. . . .. .... ittt e e e 66
Marking . . .ot e 72
Coil design and calculations . . . . ...... ... .. it 79
Mountingdata. . ............... e ettt et e e 86
Coil winding recommendations. . . . .......... ... ... it 89
Potcores and accessories ‘
PS8 S, o e e 92
P5,8/3,3. e e e 93
L 95
PO S 97
o I 1 et 107
P14 8 e 126
7 157
P22 18, e e 191
P26/16. . .. e 223
P30/19. . .o 257
P36/22. . . e 287
L 1 317
PB6/56. . o et e 337

‘continued overleaf



Potcore halves and coil formers for inductive proximity detectors

Y e Yo 1 13 T 41 342
5 X 3,0 ottt e e et et e i e e 343
T 28 T 345
0,4 X4, 8 L e e et e e 347
L 13- T 349
26X 9,2 e ettt e e e e e e 351
Square cores and accessories
21 355
RMS it e i e e et et e e e e e 373
RMB-R. . . i it i e i e et e e e e 409
RMB-S . i it i e et e e e e e 463
RM i e e e et e e e 501
2 1 545
21 577
Cross cores and accessories
D075 2P .- 1]
D1 TS 605
D 609
D 7 T 627
Index of catalogue numbers . ... ..... ... .0ttt 645



DATA HANDBOOK SYSTEM

Our Data Handbook System comprises more than 50 books with specifications on electronic compo-
nents, subassemblies and materials. It is made up of four series of handbooks:

ELECTRON TUBES BLUE
SEMICONDUCTORS RED
INTEGRATED CIRCUITS PURPLE
COMPONENTS AND MATERIALS GREEN

The contents of each series are listed on pages iv to viii.

The data handbooks contain all pertinent data available at the time of publication, and each is revised
and reissued periodically.

When ratings or specifications differ from those published in the preceding edition they are indicated
with arrows in the page margin. Where application information is given it is advisory and does not
form part of the product specification.

Condensed data on the preferred products of Philips Electronic Components and Materials Division is
given in our Preferred Type Range catalogue (issued annually).

Information on current Data Handbooks and on how to obtain a subscription for future issues is
available from any of the Organizations listed on the back cover.
Product specialists are at your service and enquiries will be answered promptly.

\ ( February 1984
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ELECTRON TUBES (BLUE SERIES)

The blue series of data handbooks is comprised of the following parts:

T

T2a

T2b

T3

ET3

T4

T5

T6

T7

T8

T9

T10

T11

T12

T13

T14

Tubes for r.f. heating

Transmitting tubes for communications, glass types

Transmitting tubes for communications, ceramic types

Klystrons, travelling-wave tubes, microwave diodes

Special Quality tubes, miscellaneous devices (will not be reprinted)
Magnetrons

Cathode-ray tubes
Instrument tubes, monitor and display tubes, C.R. tubes for special applications

Geiger-Mller tubes

Gas-filled tubes

Segment indicator tubes, indicator tubes, dry reed contact units, thyratrons, industrial
rectifying tubes, ignitrons, high-voltage rectifying tubes, associated accessories

Picture tubes and components

Colour TV picture tubes, black and white TV picture tubes, colour monitor tubes for data
graphic display, monochrome monitor tubes for data graphic display, components for colour
television, components for black and white television and monochrome data graphic display
Photo and electron multipliers

Photomultiplier tubes, phototubes, single channel electron multipliers, channel electron
multiplier plates

Camera tubes and accessories

Microwave semiconductors and components

Vidicons and Newvicons

Image intensifiers

Infrared detectors

iv
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SEMICONDUCTORS (RED SERIES)

The red series of data handbooks comprises:
S1 Diodes
Small-signal germanium diodes, small-signal silicon diodes, voltage regulator diodes(< 1,5 W),

voltage reference diodes, tuner diodes, rectifier diodes

S2 Power diodes, thyristors, triacs
Rectifier diodes, voltage regulator diodes (> 1,5 W), rectifier stacks, thyristors, triacs

S3 Small-signal transistors
S4a  Low-frequency power transistors and hybrid modules

S4b  High-voltage and switching power transistors

S5 Field-effect transistors

S6 R.F. power transistors and modules

S7 Microminiature semiconductors for hybrid circuits
S8 Devices for optoelectronics

Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared
sensitive devices, photoconductive devices.

S9 Power MOS transistors

S10  Wideband transistors and wideband hybrid 1C modules

W (February 1984



INTEGRATED CIRCUITS (PURPLE SERIES)

The purple series of data handbooks comprises:

EXISTING SERIES

IC1

IC2

IC3

IC4

IC5

IC6

IC7

IC8

IC9

IC10

IC11

Bipolar ICs for radio and audio equipment
Bipolar ICs for video equipment
ICs for digital systems in radio, audio and video equipment

Digital integrated circuits
CMOS HE4000B family

Digital integrated circuits — ECL
ECL10000 (GX family), ECL100000 (HX family), dedicated designs

Professional analogue integrated circuits
Signetics bipolar memories

Signetics analogue circuits

Signetics TTL logic

Signetics Integrated Fuse Logic (IFL)

Microprocessors, microcomputers and peripheral circuitry

vi
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NEW SERIES

ICOIN  Radio, audio and associated systems
Bipolar, MOS

ICO2N  Video and associated systems
Bipolar, MOS

ICO3N  Telephony equipment
Bipolar, MOS

ICO4N  HEA4000B logic family
CMOS

ICO5N  HE4000B logic family uncased integrated circuits (published 1984)
CMOS

ICO6N  PC54/74HC/HCU/HCT logic families
HCMOS

ICO7N  PC54/74HC/HCU/HCT uncased integrated circuits
HCMOS

ICO8N 10K and 100K logic family
ECL

ICO9N  54/74: STD, LS, S, F logic series
TTL

IC1ION  Memories
MOS, TTL, ECL

IC11IN  Analogue - industrial

IC12N  Semi-custom gate arrays & cell libraries
ISL, ECL, CMOS

IC13N  Semi-custom integrated fuse logic
IFL series 20/24/28

IC14N  Microprocessors, microcontrollers & peripherals
Bipolar, MOS

Note
Books available in the new series are shown with their date of publication.

\ (February 1984
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COMPONENTS AND MATERIALS (GREEN SERIES)

The green series of data handbooks comprises:

c1 Assemblies for industrial use
PLC modules, PC20 modules, HNIL FZ/30 series, NORDbits 60-, 61-, 90-series, input devices,
hybrid ICs

c2 Television tuners, video modulators, surface acoustic wave filters

Cc3 Loudspeakers

Cc4 Ferroxcube potcores, square cores and cross cores
C5 Ferroxcube for power, audio/video and accelerators
Cc6 Synchronous motors and gearboxes

c7 Variable capacitors

Cc8 Variable mains transformers

Cc9 Piezoelectric quartz devices )
Quartz crystal units, temperature compensated crystal oscillators, compact integrated oscillators,
quartz crystal cuts for temperature measurements

C10 Connectors

C11 Non-linear resistors
Voltage dependent resistors (VDR), light dependent resistors (LDR), negative temperature
coefficient thermistors (NTC), positive temperature coefficient thermistors (PTC)

C12  Variable resistors and test switches

C13  Fixed resistors

C14  Electrolytic and solid capacitors

C15  Film capacitors, ceramic capacitors

C16  Permanent magnet materials

C17  Stepping motors and associated electronics

C18 D.C. motors

C19  Piezoelectric ceramics

C20 Wire-wound components

viii February 1984\ (



GENERAL PROPERTIES OF MANGANESE-ZINC
AND NICKEL-ZINC FERRITES






MnZn and
NiZn ferrites

INTRODUCTION

The Ferroxcube* range of manganese-zinc and nickel-zinc magnetically soft ferrites are intended for
use as core material in coils and transformers operating over a wide range of frequencies. Ferroxcube
is a ceramic material, manufactured from high-grade raw materials of controlled composition; the
composition defines the electrical and mechanical properties.

Ferroxcube products are made by a sequence of ceramic techniques: mixing, pre-firing, milling, drying,
shaping by pressing or extruding, sintering and machining. The finished products have a stable structure
and high electrical resistivity. This electrical resistivity allows them to be used at high frequencies with-
out the eddy current losses becoming prohibitively high. Ferroxcube is made in a wide range of
permeabilities.

Ferroxcube cores are available in convenient shapes such as potcores, square cores, E and |-cores,
EC-cores, X-cores, U-cores, toroids, aerial rods, yoke rings, screw cores, rods, tubes, beads, cores for
magnetic recording and special materials for proton accelerators.

Potcores, square cores, E and I-cores and X-cores enable well-defined air gaps to be used without
introducing appreciable stray fields. In this way the permeability of the material may be reduced to an
effective value at which core and copper losses are matched. The dependence of the permeability on
temperature and time is furthermore reduced to values that guarantee correct operation of the
equipment.

This section contains comprehensive data on manganese-zinc and nickel-zinc ferrites and their various
grades.

When ordering cores, please quote the 12-digit catalogue number for the core in question given in the -w—
data sheet.

* Qur trade name for magnetically soft ferrites.

March 1984
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APPLICATIONS

The various grades of Ferroxcube, the forms in which they are available and their principal applications
are listed in the table below.

grade core shapes and some preferred applications
® 2A2 yoke rings
e 3B rods and tubes
3B7 potcores and square cores
® 3B8 potcores, square cores and cross cores (power applications)
e 3C2 yoke rings
3C6 rods and tubes
® 3C8 E, EC, ETD, U and | cores, square cores (power applications)
e 3D3 potcores, square cores, SCrew cores
3E1 E and | cores, toroids, potcores, square cores
e 3E2 H cores and toroids
e 3E4 potcores and square cores
3E5 square cores
e 3H1 potcores, sGuare Cores, Cross Cores
3H2 tubes, rods, toroids
® 3H3 potcores, square cores
4A4 frames for i.f. transformers, rods and tubes
® 4B1 frames for i.f. transformers, rods and tubes
® 4C6 potcores, square cores, toroids, frames for i.f. transformers, rods and tubes
4D1, 4D2 frames for i.f. transformers, screw cores, rods and tubes
4E1 rods and tubes
3H22, special-purpose NiZn ferrites developed for resonant cavities for particle
3F1, 4E2, accelerators. A technical discussion is usually necessary to determine the
412, 4AM2, correct material for this type of application.
8C11, 8C12
8A5, 8C1,
8E1, BE2, 8E21,; cores and structural material for magnetic recording heads.
8X1
Note
When ordering cores, please quote the 12-digit catalogue number for the core in question given in the
data sheet.

® Preferred material.

4 March 1984
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SYMBOLS, TERMS, DEFINITIONS AND BASIC FORMULAE

This list of symbols is based on the recommendations of IEC Publications 50, 125 and 401. Where
symbols or formulae are used in connection with one application, material or core only, they are
explained in the relevant section or data sheet.

symbol units definition

ACP min mm? minimum cross-sectional area of centre pole.

Ae mm? effective cross-sectional area.

Ae min mm? minimum effective cross-sectional area.

AL nH inductance factor = L/N2. -—
Note: unless otherwise stated in this Handbook, A| is the
inductance factor in nH.

AT A ampere-turns.

B T flux density.

Bg T saturation flux density.

By T remanence: flux density remaining after magnetization to
saturation and removal of the external field.

B T peak flux density.

Cq mm- core constant: Cq = Z(2/A).

D - disaccommodation: the fractional change of permeability of a -
magnetic material measured at a constant temperature over a
period of time after cessation of a disturbance

u1 = u2
D= %<
3]

D - disaccommodation factor: obtained by dividing D by the first -
measured relative permeability (at t1) and the logarithm of the
ratio of the measuring times

M1 — K2
DF=————
u12log(ta/tq)
Times tq1 and tg are given in the core data.

Eq \ voltage at fundamental frequency.

E3 \% voltage at third harmonic.

feu — space (copper) factor: proportion of the winding cross section
occupied by conductor.

f Hz frequency.

H A/m magnetic field strength.

He A/m coercivity: the value of the external field strength for which the

flux density is zero after the material has been magnetized to

saturation.
W (March 1984
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H A/m peak magnetic field strength.
o A direct current.

Le mm effective magnetic path length.
L H inductance.

- number of turns.

P kW/m? specific power loss in core material.

Q - inductance quality factor.

Rh Q effective series resistance of an inductor due to hysteresis losses
in the core.

Te oC Curie temperature: the temperature at which a ferromagnetic

material becomes paramagnetic.

Ve mm? effective volume of a core: the volume of an ideal toroid of the
same material and having the same magnetic properties:
v, = ZWWAP
e Z(YA?)?2’
o — turns factor: number of turns for an inductance of 1 mH.
— af K- temperature factor of a core without air gap. The original
definition in IEC 133
_Ho — Href
b’ ref(0 — Opef)
_04m(ALg — AL ref)
A?| ref C1 (0 — Oreg)
where 0 is the applied temperature, was superseded in 1976 by the
definition in IEC 367-1:
_ Mo — Href
Hotref (0 — Oref)
_04n(ALg — AL ref)
ALOAL ref C1 (0 — Orer)
The second definition is required for new, close-tolerance products,
and for products whose properties are guaranteed over a wide
temperature range.
oy K temperature coefficient of a core with an (ground) air gap. Where
Mg is the effective permeability of the core,

o = afpe.
Alternatively,
oy, = ap C1A/ng.

These approximations hold for fairly small changes in ug or A
over the temperature range considered.

6 March 1984



Symbols, terms, definitions and basic formulae MnZn and

NiZn ferrites

BF

B

Ha

He

Hi

HMrem
HA

M

mm
T-‘I

oc

d.c. sensitivity constant for a core:
— MeA

HekleA
where g is the relative incremental permeability of the core.

eddy-currentjnd residual loss constant at a given frequency,
measured at B << 0,1 mT. The corresponding R/L value is given by
R/L=2nfu tan §
Hi
air-gap length.
hysteresis constant:
ARp
"B~ Aupg2mflL -
where AB = By — B and ARp = RB2 — RB1. (That is, series
resistance Rg is measured at B1 and then Rp» at Bg )
temperature.
relative amplitude permeability for a signal of amplitude greater
than that for ua so that the value is dependent on flux density B:
hy- B
o H
relative effective permeability: the permeability of a core with an
air gap
Cq I L
TUA g W O =~
relative initial permeability: measured on a core without air gap
for a small field change AH — 0.
ui=lim g
(H=>0)
relative incremental permeability about remanence.

He =

relative incremental permeability of a polarized core: at a given
d.c. applied field, the permeability observed when a small
alternating field is superimposed.
AB
yoAH
Here, AB<0,2 mT and f = 4 kHz.
relative permeability at a given temperature.

specific resistance for direct current.

W (March 1984 7
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FORMULAE

HopneN? x 1073
L=t =~

C1

AL = 10%10/Cq
B = E/(4,44fNAg) x 10°©
E3/Eq = 0,6tan 8,
N =4/ (10°L/A|) = o/ (10%L)
Q= 1/tan 84t
tan 8y, = uBnp
1 mT = 10 Gauss
10e=79,6 A/m

H

(nH)
(T)

(turns)

inductance.

initial induction factor.
peak flux density.

3rd harmonic distortion.
number of turns.
quality factor.
hysteresis loss factor

March 1984 (
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TECHNICAL DATA

Ferroxcube data are given in the tables on the following pages in accordance with the recommendations

of IEC 401, and using symbols defined in the previous section.

GENERAL PROPERTIES

Specific heat at 25 °C
MnZn ferrites (FXC 3--)
NiZn ferrites (FXC 4--)

Thermal conductivity from 25 ©C to 85 °C
Coefficient of linear expansion

Modulus of elasticity

Ultimate tensile strength

Crushing strength

NOTES TO THE DATA TABLES

— The data given apply to medium-sized toroids and should be taken as a guide. Cores that are small
or have other shapes wiii have siightiy different properties that cannot readily be predicted on the
basis of toroid properties. For this reason, product characteristics are guaranteed for the products

themselves and are given on the appropriate data sheets.

1100 J/(kgK)
750 J/(kgK)

3,5 to 4,3 W/(mK)
10 to 12 x 10°¢/K
15 x 10* N/mm?
18 N/mm?

73 N/mm?

— The temperature coefficient o is measured on circuits without a (ground) air gap, with the exception
of 3B7 products, for which af is measured on toroidally-wound core halves. For FXC 3-- products,
the measuring sequence is that shown in the figure. The measurement circuits for FXC 3H3 and
FXC 4-- products are thermally demagnetized by being heated to 25 OC above their Curie tempera-
ture, after which they are cooled slowly to room temperature and left for 24 h.

80

c]
(°C)

60

40

<+—————— waiting (24 h) ——
—>| stabilization

20t

[

|
|
5
l
I

-

72750314

«»l measuring |«

[

5\\

measuring
points

0 10

20

30 time (h) 40
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materials for

deflection units

unit ®2A2 ©3C2
Initial permeability uj at B<0,1 mT, 8 =25°C 350 + 20% | 900 + 25%
Induction B, ballistically measured at
H =500 A/m 6=100°C
H =800 A/m 6= 20°C ~ 200
H =800 A/m 6= 25°C ~ 350
H =800 A/m 6= 70°C
H =800 A/m 6=100°C mT ~ 140 ~ 245
H=1600A/m 6= 25°C
H=1600A/m 6=100°C
H=3200A/m 6= 25°C
H=3200 A/m 6=100°C
H=4800A/m 6= 25°C
H=4800A/m 6=100°C
Coercivity He 8= 20°C A/m 60
Eddy current and residual loss constant
e % atB<0,1mT,0=25°
: f=100 kHz ~ 50
f=450 kHz
f=500 kHz
f=700kHz
f=  1MHz
f= 15MHz
f= 2MHz ~ x 107°¢
f= 3 MHz
f= 5 MHz
f= 10 MHz
f= 20 MHz
f= 25MHz
f= 40 MHz
Hysteresis constant np at B=03-12mT X103 T
f= 100 kHz
Power loss at f = 16 kHz and
B= 50mT 6= 20°C ~ 70
B =400 mT 6= 25°C 3
B=400mT 6= 50°C leW/m
B=400mT 0=100°C
Resistivity p measured with d.c. OQm =106 >0,1
Dielectric constant at f = 1 MHz. § = 25°C
Temperature factor af
6 = +25 to +55 °C -6 Oto+4,5
8 = +25 to +70°C X10%/K | ~35
Disaccomodation factor Df between 10 and
100 min after demagnetization, B < 0,1 mT,
0=25+1°C x 10-° <10
Curie temperature °c > 150 > 150
Mass density kg/m3 ~ 4300 4700-4900
Core shapes yoke rings

o preferred material

10 March 1984
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Technical data ) |
NiZn ferrites
materials for small parts
3B 3C6 4A4 e4B1 4D1 4D2 4E1 ;
900 +20% | 1700 + 25% | 500 + 20% | 250 + 20% |50 + 20% 60 + 10% 15 + 20%
> 290
~ 345 ~ 270
~ 210
~ 230
~ 325
~ 260
~ 240
~ 220
~ 175
~ 165
<50
<30
<70
<90
<40 <140
<70
<180
<210
< 300 <100 < 300
< 300
<200
< 600 < 360
<18 -
<170
< 160
<140 —
=0,2 =105 >10° > 10° =103 > 103
15-20
0to+3 0to+8 0to +15 0to+15
+5 to +15 0to+15
=150 =190 > 135 =250 =400 > 350 =500
4700-4900 | 4750-4850 | 4700-5100 | 4400-4800 | 4000-4400 3500-4000

tubes and rods

frames for i.f. trans-
formers, tubes and rods

frames for i.f. transformers,

screw cores, tubes and rods

tubes and rods

w ( March 1984
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high level transformer materials
(power materials)

unit *3B8 ¢3C8
Initial permeability yj
atB<0,1mT 6=25°C 2300 + 20% | 2000 + 25%
atB<0,1mT 9 =100°C
atB<1mT 6 =51t070°C
atB0,7—-1mT 0=25t070°C
Induction B ballistically measured at
H= 50A/m 6 =100°C
H =250 A/m 0= 25°C
6 =100°C mT
H =800 A/m 6= 25°C ~ 490 > 330
= 70°C
6 =100°C ~ 380
Eddy current and residual loss constant
3"’;’?—5 atB<0,1mT, =25°
|
f=4kHz ” <1,2
f = 30 kHz x 10
f=100 kHz <5
f =500 kHz
Hysteresis constant ng at B= 1,56 — 30 mT
f=4kHz x 1073 1! <1,0
Power loss at f = 16 kHz and B = 200 mT
9=25°C 3 <100 <110
0 =100°C kW/m <110 <100
Resistivity p measured with d.c. Qm 20,6 =21
Temperature factor af
0 =+51t0+25°C Oto+4
6 = +25 to +55 °C X 107¢/K 0to +4
0 =+25 to +70°C
Disaccomodation factor Dg between 10 and X 1076 <8
100 min after demagnetization, 8 < 0,1 mT
0=25+1°C
Curie temperature °C > 200 > 200
Mass density kg/m?3 4700-4900 4750-4850
RiHi
D.C. sensitivity constant S = A
Hi A
N x lg
at g X — =1,20x 10° A/m <120
le  1,80x10° A/m x 108 <300
2,60 x 10° A/m < 1000
Core shapes potcores, E, EC,ETD,
square Uandl,
~ cores square
cores

e preferred material

12
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Technical data

MnZn and

NiZn ferrites

low level transformer materials

(broadband materials)

3E1 e3E2 e 3E4 3E5 3H2
3800 + 20% 4700 £ 20% | 10000 + 20% | 2300 + 20%
= 8000
= 5000
~ 350 ~ 355 ~ 380 ~ 400
~ 270 ~ 260 ~ 280
<25 <25 <25 <3 <1
<25
<20 <15 <20 <75 <6
<200 <90 < 200
<11 <11 <0,85 <0,85 <0,85
=03 =0,1 =03 =0,01 =1
11 1+1 0,4+0,6
1+1 1+1 0,6+0,6
1+1 1+1 0,6+0,6
<43 <19 <43 <2 <43
=125 >130 =125 =120 =160
4700-4900 4700-4900 4700-4900 4800-5000 4700-4900
E and | cores,| toroids potcores, square toroids
toroids square cores tubes and
potcores cores rods
square cores |

w (April 1984
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unit

Initial permeability u;
atB<0,1mT 0 =25°C

Induction B ballistically measured at
H= 800 A/m 6=25°C
6 =70°C
H = 2400 A/m 6=25°C
6=70°C

mT

Eddy current and residual loss constant

36—17";§at 8<01mT, 6=25°C
1

f=4kHz
f=30kHz
f=100 kHz
f =500 kHz
f=1MHz *
f=2MHz
f=10 MHz

X 107

Hysteresis constant ng
atB=03-12mT f=100kHz
atB=15-3mT f= 4kHz
atB=15—-3mT =100 kHz

X103 7!

Resistivity p measured with d.c.

om

Temperature factor af
0 =+5to +25°C
6 = +25 to +65°C
6 = +25 to +70°C

X 10°%/°C

Disaccomodation factor DF between 10-100 min
after demagnetization, B <0,1 mT
=25+1°C
between 24 and 48 h after thermal

demagnetization, B <0,1mT
9 <35°C

X 107

Curie temperature

°C

Mass density

kg/m?

Core shapes

* 3D3 at 700 kHz <12 x 10°®,

14 April 1984




Technical data

materials for tuned circuits

MnZn and

NiZn ferrites

3B7 e3D3 e3H1 e3H3 ©4C6
2300 + 20% | 1000 +20% | 2300 +20% | 2000 + 20% | 120 + 20%
~ 430 ~ 350 ~ 360 ~ 400
~ 345 ~ 280
~ 380
~ 350
<1,0 <10
1,2+04
<5,0 <3 <5,0 2+0,5
<8
<30*
<40
<100
<6,2
<11 <0,85
<05 <0,6
=1 =>7 =1 > 10°
1+05 1+05 0,7+0,3 1+3
1+05 1+05 0,7+0,3 3+3
00,6 1+05 1+0,56 0,7+0,3
<43 <8 <43 <3
<10
=170 = 180 > 130 =160 =350
4700-4900 4300-4500 4700-4900 4000-5000
potcores, potcores, potcores, potcores, potcores
square square cores, | square cores, | square square cores,
cores screw cores | cross cores cores toroids,
frames for i.f.
transformers,

rods and tubes

w (April 1984






MnZn and
NiZn ferrites

CHARACTERISTIC CURVES

The curves are valid for toroids of not too small dimensions and should be considered as a guide. For
guarantees on products, refer to the pages on the relevant preducts,

1072 T ===
,B1 4D1
tan b /
Mi A v 4 /
1 4LCB
‘ 4
1074 3E1/3E 4 VA ./
s =7
3E2 Z1HA
v
/// f A
s W /s -
10 —
| 1 I/I
- e
. 3854/;:M¢H3
107" =37 sHTHE=
e
1077
1 10 10? 10° 104 s

f (kHz)

Eddy current losses and residual losses as a function of the frequency at low induction level.
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NiZn ferrites.

Amplitude permeability as a function of the induction.

7272791
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Characteristic curves MnZn and
NiZn ferrites
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MnZn and
NiZn ferrites
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MnZn and

NiZn ferrites
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NiZn ferrites
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MnZn and
NiZn ferrites

TYf’ICAL BH-CURVES (measured ballistically)
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MnZn and
NiZn ferrites

— dynamic curves, f = 10 kHz
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Characteristic curves MnZn and
NiZn ferrites

dynamic curves, f= 10 kHz ballistic curves
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MnZn and
NiZn ferrites

— dynamic curves, f = 10 kHz ballistic curves
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Characteristic curves MnZn and
NiZn ferrites

Relative initial permeability as a function of the temperature
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Characteristic curves

MnZn and

NiZn ferrites

Permeability factor as a function of the temperature
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MnZn and
NiZn ferrites
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Characteristic curves MnZn and
NiZn ferrites
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Characteristic curves
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Characteristic curves MnZn and
NiZn ferrites

Incremental permeability as a function of the field strength
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MnZn and
NiZn ferrites.
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Characteristic curves
NiZn ferrites
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MnZn and
NiZn ferrites
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Characteristic curves

MnZn and
NiZn ferrites
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MnZn and
NiZn ferrites
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Characteristic curves MnZn and
NiZn ferrites

D.C. sensitivity material grade: 3B8
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POTCORES, SQUARE CORES AND CROSS CORES

GENERAL INFORMATION



POTCORES
SQUARE CORES
AND CROSS CORES

INTRODUCTION

TYPE NUMBER COMPOSITION
Potcores: P followed by diameter/height of complete core in mm.

Potcore halves and coil formers for inductive proximity detectors: diameter x height of core half in mm.

Square cores: RM followed by the square dimension of the bottom expressed in terms of a grid with
a 2,54 mm pitch.

Cross cores: X followed by the square dimension of the core in mm.

50 March 1984



POTCORES
Introduction SQUARE CORES
AND CROSS CORES

810305-10-01

Ferroxcube potcores, square cores and cross cores were originally developed for low-loss filter
coils and transformers operating at small-signal levels. However, they now also find some power
applications, several types of potcore are used as inductive elements in proximity detectors. These

cores are primarily intended for mounting on 2,54 mm (0,1"’) pitch printed-wiring boards, although
potcores of size P18/11 and above can be mounted on conventional panels.

RZ25252

RZ16213-3

The main advantage of square cores and cross cores
over potcores is shown in the diagram: improved
packing factor due to the use of the (shaded) corner areas.

Coil formers and mounting parts are available for most of our potcores, square cores and cross cores.
We can supply core sets, or core halves and loose mounting parts. Winding of the coil former and

assembly of the core is performed by the user.
\ (November 1983 51



POTCORES
SQUARE CORES
AND CROSS CORES

PRE-ADJUSTED CORES

Since the air gap in potcores, square cores and cross cores can be ground to any length, any value of
A or ug can be provided within the limits set by the core size. In practice, the range of A| (and, for
potcores, i) values has been standardized with values chosen to cover the majority of application
requirements.

If a core set is provided with an asymmetrical air gap this air gap isground in the upper half. This half

is marked with the FXC grade and A| value.

Most pre-adjusted cores are provided with an injection-moulded not for the adjuster. For those users
who prefer to insert the nuts themselves, loose nuts are available. Further information is given in the
section ‘Mounting Data’, and under ‘Nut for adjuster’ in the ‘Mounting Parts’ section of the appropriate
data sheets.

Continuously-variable adjusters can be supplied for pre-adjusted cores of most ug and A values. These
are especially recommended for filter coils; maximum adjustment range is 10% to 20%, depending on
core type.

a AND Ap FACTORS
The o factor for a given core is the number of turns required for an inductance of 1 mH. For other
values of inductance, N = ay/L, where L is the inductance in mH (103 H).

The A|_ factor is the inductance per turn squared in nH for a given core. L = N2A, L in nH (10-°H).

Measurement conditions for the guaranteed o and A} values

The acand A factors given in the data sheets are guaranteed in the form of a tolerance on the
inductance that applied to matched pairs of cores, provided the following 11 conditions are complied
with.

1. The core should be properly demagnetized (magnetically conditioned). All electrical values must
be measured at least 24 h after demagnetization.
Note that all our cores are demagnetized before they leave the factory.

2. Allparticles, if any, must be removed from the mating surfaces of the core. This can be achieved
by rubbing on a piece of linen.

3. Measurements must be carried out using a standard core selected from the table of standard
cores. The standard coils for RM cores are in accordance with IEC Publication 431A.

The axes of the core halves must coincide.

o o AR an

Any silver reference lines on the circumferences of the core halves must coincide. Where there
are no reference lines, cores may be arbitrarily positioned.

m s

6. A forceis applied to the flat sides of the core through rings, the inner diameter of which must
be equal to the average inner diameter of the core.

7. The force applied must be that given in the appropriate data sheet.
8. Measurement must be carried out at a frequency of 4 kHz.
9. Measurement must be carried out at a temperature of 25 ©C + 10 OC.

10. The current through, or the voltage across the coil must be such that the peak flux density (é) in
the core does not exceed 0,1 mT.

11.  The standard coil must be held against the bottom of the lower core half; that jis the unmarked
half, or the half without the nut.
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Standard coils for « and A| measurement

core type catalogue number number of turns number copper wire
of standard coil total per upper of diameter
layer. layer layers mm
P5,8/2,5 - 200 - - - -
P5,8/3,3 - 35 - - - 0,10
P7,4/4,2 - 100 - - - 0,10
P9/5 7622 301 00101 65 1 10 6 0,20
P11/7 7622 301 00301 7 12 1" 6 0,25
P14/8 7622 301 00501 90 13 12 7 0,30
P18/11 7622 301 00701 83 12 1 7 0,45
P22/13 7622 301 00901 71 12 1" 6 0,60
P26/16 7622 301 01101 71 12 1 6 0,70
P30/19 7622 301 01301 104 15 14 7 0,70
P36/22 7622 301 01501 135 17 16 8 0,70
P42/29 7622 301 01701 199 20 19 10 0,80
P66/56 7622 301 01901 231 29 28 8 1,20
RM4 7622 300 50101 91 23 22 4 0,224
RM5 7622 300 50201 107 18 17 6 0,25
RM6-S/RM6-R 7622 300 50301 113 19 18 6 0,315
RM8 7622 300 50501 125 21 20 6 0,40
RM10 7622 300 50601 101 17 16 6 0,56
RM14 7622 300 50701 113 19 18 6 0,90
X22 7622 301 04001 175 16 15 11 0,40
X25 7622 300 13701 40 14 12 3 0,50
X30 7622 301 04101 175 16 15 1 0,70
X35 7622 301 04201 251 21 20 12 0,70
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Converting ug into o and A|_ values

POTCORES
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SQUARE CORES
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CROSS CORES
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Q CURVES AND 1SO Q CURVES

Due to the many assumptions that must be made in the design of filter coils, prediction of Q with an
accuracy better than 15% is difficult. For this reason, selection of the optimal pg or Ay factor for a
given core is most easily made by comparing Q curves for various ug values.

Families of Q curves or ISO Q curves are included in the data for most types of pot and square core.
To simplify comparison, the curves for each type of core were measured using identical sets of coils
and wires. As a result, the curves for different ug (or A ) values and different core sizes can readily
be compared. Q values for inductances other than those for which the curves are given can be found
by interpolation or extrapolation as appropriate.

CORE LOSSES

Eddy-current and residual losses are measured at a peak flux density not greater than 0,1 mT and are
given in terms of tan 8/u;.

Hysteresis constant np is defined in Section A. The relationships between the various hysteresis
constants in current use are given below.

Peak flux density é at which measurements are carried out is calculated using the minimum cross-
sectional area of the centre pole of the core, in accordance with CECC. Measurement conditions,
frequencies, temperatures and flux densities, together with guaranteed values are given in the data
sheets for the cores.
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HYSTERESIS CONSTANTS

Hysteresis losses add an effective resistance Ry, in series with the coil inductance, expressed by the
term Rp/L in Egs (1) and (5). A number of other hysteresis constants are in use, however; they are
related to Rp/L in Table 1. Conversion between the various constants is given in Table 2.

Table 1
RIc ] H [0 [ ve [te [ 1
R 24000 £ units
h / \/( He )3 3
—_— —_— — L)xt — | Q|H mA [mm Hz
= 9224-100 v, 100 ) VL xlms- 565
R
—L—h=a.u.§.f QIH|T Hz
R, 16 -
h_ =2 u? . H.f QIH A/m Hz
L 3
f
Rh_h . Nleft T QIH A mm | Hz
L u? leff 800
Rh h’ A
= 2 Q|H — kHz
L& Cu® L Hepr . f -
Ry _
—L—h=nB.u.B.w(w=21rf) QIH|T Hz
Table 2
v h h'
42-24-100 a '#‘5 ;5 P nB
X X X X X X
42.24-100 = 1 2,50 x 106 | 6,9 x 10° |1,82 x10° |1,46 x 10° |1,63 x 10°
a =|0386x10° 1 2,67 0,703 x 107 | 0,563 x 10°* | 0,628 x 10-3
La = | 144,8x 10 | 0,376 1 0,264 x 10 | 0,212 x 10°* | 0,236 x 10-2
n
2 =10549x10° | 1,42x10° | 3,79 x 10? 1 08 0,893
u
‘% = | 0,686x10° | 1,78 x 10° | 4,74 x 10° | 1,25 1 1,12
ng = | 0,615x 10" | 1,59 x 10° | 4,25 x 10° | 1,12 0,896 1

Example: q2.24.100 = 1,46 x 10° x —.
u

h
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General

MEASUREMENT CONDITIONS FOR THE GUARANTEED LOSSES

Values for loss factors given in the data apply fivé minutes after the core halves have been clamped
together. Details of the coils used for the measurement of losses are given in the following tabie;
all windings are on single-section coil formers.
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core type

FXC grade

4 kHz
tan 8/u

16 to 25 kHz
watt losses

30 kHz
tan &/u

P5,8/2,5

3H1

P5,8/3,3

3H1

P7,4/4,2

3H1

P9/5

3H1
3D3
4C6

60 turns 0,10E

P11/7

3H1
388
3D3
4C6

42 turns 0,18E

P14/8

3H1
3B8
3D3

3H3
4C6

53 turns 0,25E

53 turns 0,25E

P18/11

3H1
3B8
3D3
3H3

4C6

42 turns 0,50E

31 turns 0,50E

20 turns
100 x 0,40E

P22/13

3H1
3B8
3D3
3E4

4C6

37 turns 0,60E

37 turns 0,60E

30 turns 0,25E

P26/16

3H1
3B8
3D3

4C6

34 turns 0,70E
34 turns 0,70E

22 turns 0,40E
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100 kHz 0,5to 1 MHz 2 MHz 10 MHz BF
tan §/u tan 8/u tan §/u tan 8/u
35 turns 0,10E
35 turns 0,20E
35 turns 0,20E
45 turns 0,16E 10 turns 0,16E
90 turns 0,12 17 turns 6 turns
40 x 0,04E 40 x 0,04E
42 turns 0,18E
100 turns 0,20E
42 turns 0,18E 22 turns 0,10E
85 turns 0,10E 16 turns 6 turns
45 x 0,04E 45 x 0,04E
37 turns 0,10E
80 turns 0,25E
37 turns 0,10E 19 turns
8 x 0,04E
37 turns 0,10E
176 turns 0,14E 14 turns 0,40E 6 turns
0,56x19Cu
35 turns 0,14E
100 turns 0,30E
35 turns 0,14E 16 turns
12 x 0,04E
20 turns
100 x 0,04E
150 turns 0,25E 12 turns 0,60E 5 turns
0,75x 2,75 Cu
29 turns 0,20E
100 turns 0,40E
29 turns 0,20E 16 turns
40 x 0,04E
29 turns 0,20E 4 turns
1,2x3,5Cu
140 turns 0,25E 11 turns 0,70E 4 turns
1,2x3,5Cu
28 turns 0,28E
28 turns 0,28E 100 turns 0,40E
28 turns 0,28E 14 turns
40 x 0,04E
125 turns 0,40E 10 turns 0,90E 4 turns
2,0x4,0Cu
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core type FXC grade 4 kHz 16 to 25 kHz 30 kHz
tan 8/u watt losses tan §/u
3H1 30 turns 1,0E
3B8 27 turns 0,40E
P30/19 3D3
3H1 27 turns 1,2E
3B8 21 turns 0,56E
P36/22 3D3
P42/29 3H1 26 turns 1,8E
RM4 3H1 60 turns 0,18E 60 turns 0,18E
3E4 60 turns 0,18E 60 turns 0,18E
3H1 45 turns 0,30E 26 turns
80 x 0,04E
3D3
RM5 3E4 45 turns 0,30E
3H3 26 turns
80 x 0,04E
4C6
3H1 66 turns 0,35E 66 turns 0,35E
3B8 25 turns 0,25E
RM6 3D3
3E4 40 turns 0,45E
3H3 23 turns
100 x 0,04E
4C6
3H1 35 turns 0,50E 35 turns 0,50E
3B8/3C8 20 turns 0,40E
3D3
RM8
3E4 35 turns 0,50E
3H3 35 turns 0,50E 35 turns 0,50E
4C6
3H1 40 turns 0,25E 40 turns 0,25E
RM10 3B8/3C8 26 turns 0,40E
3E4 17 turns 0,60E
RM14 3B8/3C8 22 turns 0,80E 30 turns
100 x 0,04E
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100 kHz 0,5to 1 MHz 2 MHz 10 MHz BF
tan &/u tan 8/u tan 6/u tan §/u
23 turns 0,40E
100 turns 0,40E
23 turns 0,40E 8 turns
2 x 100 x 0,04E
22 turns 0,50E
200 turns 0,40E
22 turns 0,60E 7 turns
2 x 100 x 0,04E
20 turns 0,45E
36 turns 0,14E
60 turns 0,18E 8 turns 0,60E
17 turns
24 x 0,04E
45 turns 0,30E 15 turns 0,30E
45 turns 0,30E 9 turns 0,65E
26 turns
80 x 0,04E
45 turns 0,30E 15 turns 0,30E 3 turns 0,50E
29 turns
12 x 0,04E
100 turns 0,30E
66 turns 0,35E 8 turns 0,80E
40 turns 0,45E
23 turns
100 x 0,04E
66 turns, 0,35E 14 turns 0,40E 4 turns 0,60E
31 turns
20 x 0,04E
100 turns 0,40E
31 turns 15 turns
20 x 0,04E 24 x 0,07E
35 turns 0,50E 6 turns 0,80E
31 turns
20 x 0,04E
15 turns 0,56E 4 turns 0,56E
17 turns 0,60E
8 turns 100 turns 0,40E
17 turns 0,60E 45 x 0,04E
200 turns 0,55E
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core type FXC grade 4 kHz 16 to 25 kHz 30 kHz
tan 8/u watt losses tan §/u
3H1 42 turns 0,45E
3B8 25 turn 0,30E
3D3
X22
4C6
3H1 40 turns 0,50E
X25 3D3
3H1 35 turns 0,25E
X30 388 30 turns 0,40F
X35 3H1 30 turns 0,45E
3B8 27 turns 0,65E

MEASUREMENT OF TEMPERATURE FACTOR

Temperature factor «f is generally determined on magnetic circuits without a ground air gap.
Ferroxdure 3-- products are electrically demagnetized before measurement, and Ferroxcube 4--
products are thermally demagnetized before measurement. Thermal demagnetization is accomplished
by heating in a pure nitrogen atmosphere to a temperature at least 25 K above the Curie temperature

and maintaining the temperature for at least 5 minutes. Cooling takes place at 5 K/minute.

The measurement sequence for Ferroxcube 3-- and 4-- products is given in the figure. This sequence is
not, however, used for Ferroxcube 3B7 products. In their case, measurement of af is carried out on

toroid-wound core halves. These are not demagnetized before the start of the measurement sequence,
but electrical demagnetization takes place at each measurement temperature, 10 minutes before each

measurement.

80

]
(°C)
60

40t

20

< waiting (24h) ————w 12750012
stublhzahon L
»I measuring |«

|
| :

’
|
|
I |
| |
| |
I |
| | !
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points

0 10 20 30 time (h) 40
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100 kHz 0,5to 1 MHz 2 MHz 10 MHz BE
tan 8/u tan 8/u tan 8/p tan 8/u
33 turns 0,22E
100 turns 0,30E
33 turns 0,22E 16 turns
24 x 0,04E
150 turns 0,30E 10 turns 0,90E 4 turns
1,4x4,4Cu
36 turns 0,50E
36 turns 0,50E 12 turns
45 x 0,04E
35 turns 0,25E
100 turns 0,40E
30 turns 0,45E
100 turns 0,80E

MEASUREMENT OF DISACCOMMODATION FACTOR

Disaccommodation factor Dg of Ferroxcube 3-- magnetic circuits is measured between 10 and 100
minutes after magnetic demagnetization at a temperature of 26 OC + 5 OC, unless otherwise stated.
The actual measurement temperature is held constant during the measurement to within 0,2 OC,

The disaccommodation factor of magnetic circuits in Ferroxcube 4-- materials is measured between
24 hours and 48 hours after cooling to 35 ©C following thermal demagnetization, as described above.
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INDUCTANCE ADJUSTERS

Inductance adjustment is by means of a continuous adjuster incorporating a tube of Ferroxcube or a
mixture of plastic with carbonyl-iron powder inserted into the central hole of the core; this tube acts as

a magnetic shunt across the core air gap. It is carried on a thermoplastic moulding, threaded at one end;
this screws into a nut which is injection moulded or cemented into the lower half of the core. The
magnetic tubes are centreless ground to give very close diameter tolerance.

INDUCTANCE STABILITY

The stability of a correctly-assembled pot, square or cross core depends mainly on the stability of
the permeability of the ferrite. The permeability of a ferrite may change with temperature, time,
mechanical pressure, magnetic polarization and other factors. The most important changes
affecting the inductance stability of the assembly are:

— variation of permeability with temperature — temperature coefficient;
— variation of permeability with time — disaccommodation.

Changes in inductance may also occur due to:

— movement of the adjuster after final setting;

— movement of the coil former;

— relative movement of the core halves;

— movement of the mechanical components of the assembly.

Small movements of this kind are usually caused by changes in temperature, mechanical vibration or
shock.

It is clear from the formulae given in Section A that lowering the value of A or ug will reduce both
temperature coefficient and disaccommodation. However, very low values of A and ug usually

prove incompatible with Q requirements; a typical value for a high-Q inductor using an RM6 core
would be A| = 315. For material grade FXC3H1, the corresponding value of temperature

coefficient would be about +120- 10°5/K. A reasonable measure of compensation may be achieved

by suitable choice of resonating capacitor: a polystyrene-film capacitor is available with a temperature
coefficient of about —120- 10°%/K.

Old types

Both nut and adjuster threads are made to much finer tolerances than required by UN-D12 (ISO
Recommendations R68, DR782 and DR979). The injection-moulded nut is very firmly fixed in the
core. It is not able to move in any direction, and is precisely centred with its axis parallel to that of
the core.

The achievement of acceptable long-term inductance stability is mainly a matter of careful assembly
and suitable stabilizing treatment before final adjustment. If the inductor is to be used in a critical
circuit, it should be artificially aged by temperature cycling as described in the Section ‘Mounting
Data’ below. The long-term change in inductance of an assembly so treated should not be greater than
500- 10°¢, assuming an ambient temperature between 25 ©C and 40 ©OC that does not vary by more
than 15 K.

The change in inductance of an RM core assembly using clips with earthing spikes when subjected

to IEC 68-2-6, test Fc, vibration conditions is less than 1000 107, Such severe conditions are unlikely
to be encountered in practice.

Bump tests of RM-core assemblies with earthing spikes, |EC 68-2-29, test Eb, have also been carried
out. The observed change in the inductance of RM6-R cores of 3H1 material was less than 300- 10°¢.
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New types
The old adjusters, which have now been in existence for 14 years, have some disadvantages:

* One or more pips of the head may shear off if the adjuster is screwed carelessly into the centre
hole of the core half. Such a damaged adjuster is unreliable and will result in variation of the
inductance if subjected to shock or vibration.

* The low screwing torque may cause instability.

* The material of the bolt (nylon K332) is more sensitive to temperature variation then the material
of the new bolt (polypropylene reinforced with glass fibre).

* The adjusters are fairly expensive.

Some years ago we introduced injection moulded nuts in most potcores and square cores. This improved
performance and reduced cost. The fixed nut and moving adjuster which constitute one adjusting
mechanism have now been redesigned. The new adjusters, which are described in the enclosed data
sheets, overcome all of the previously mentioned disadvantages:

* The pips have been replaced by cones which cannot shear. Moreover, all types have cross-slotted
heads causing more flexibility to achieve an accurate fit in the upper core half.

* The screwing torque is concentrated in the head of the bolt so mechanical stresses on the shank are
minimized during adjustment.

* The thread of both the nut and the adjuster are closely toleranced (4H) to allow smooth rotation
without backlash or friction. The gauge-measured maximum torque of the threaded part for the new
adjusters is:

M1,4types < 2mNm
M1,7 types < 3 mNm
M2 types < 6 mNm
M2,6 types < 10 mNm

* Improved manufacturing techniques make the new adjusters cheaper.
* For inductance stability see next pages.

Maximum inductance adjustment is dependent of the winding height of the coil former. That is why
the given adjustment curves have been measured with standard coils for o and A|_ measurements
(see under ‘Pre-adjusted potcores’ in this chapter).

Additional data for new adjusters, including adjustment curves will be released as it becomes available.
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a. INDUCTANCE STABILITY AFTER ENVIRONMENTAL TESTS

IEC test name of test procedure

publication method
68-2-1 Aa cold —55°C/2h
68-2-2 Ba dry heat +85°C/16h
68-2-3 Ca damp heat +40°C, 93% R.H., 21 days
68-1 appendix A - climatic sequence tests Aa, Ba, Ca cumulative
68-2-6 Fc vibration 10 to 55 Hz, 0,35 mm; 90 h;

hor. and vert. cumulative
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AL variations in percents of initial A value

M1,4 adjusters

M1,7 adjusters

M2 adjusters

M2,6 adjusters

grey RMb adjuster
4322 021 38792

violet RM6 adjuster
4322 021 38672

white RM8 adjuster
4322 021 38483

brown P26/16 adjuster
4322 021 39412

tested in

RM5-3H1-A_ 250 core

RM6S-3H1-A| 250 core

RM8-3H1-A_ 250 core

P26/16-3H1-A_ 400 core

4322 022 79262 4322 022 67267 4322 022 71263 4322 022 29284

X S X S X S X S
+0,01(+0,01) | 0,04(0,03) | +0,02(+0,00) | 0,05(0,03) | +0,08(+0,04) | 0,02(0,00) |-0,07(-0,07) | 0,02(0,01)
—0,02(+0,02) | 0,03(0,04) | +0,04(+0,04) | 0,02(0,00) | +0,07(+0,06) | 0,02(0,02) | +0,02(+0,05) | 0,00(0,01)
+0,02(+0,17) | 0,07(0,20) | —0,02¢-0,04) | 0,03(0,04) | —0,08¢-0,06) | 0,04(0,02) |-0,02(+0,04) | 0,01(0,02)
+0,03(+0,03) | 0,06(0,05) | +0,01(+0,05) | 0,04(0,03) | +0,05(+0,08) | 0,09(0,02) |—0,08(+0,01) | 0,02(0,01)
+0,01¢-0,06) | 0,05(0,11) | +0,00(+0,03) | 0,02(0,02) | +0,01(+0,01) | 0,03(0,02) 0,00(0,00) |0,01(0,00)

Note: X = mean value

S = standard deviation

b. INDUCTANCE STABILITY AS A FUNCTION OF TEMPERATURE

The following graphs show the inductance change versus temperature for the RM5 and RM6S cores
mentioned in the table above: (1) without adjuster, and (2) with the relevant adjuster in 3 different

positions:

a. adjuster a few turns’screwed in (+ 3% adjustment)
b. adjuster in mid position (% max.)

c. adjuster practically inend position (max. —3%).

Values between brackets for core without adjuster.

w November 1983

‘i
\
\
\
69



POTCORES

SQUARE CORES
AND CROSS CORES

RM5—3H1--A|_ 250 core 4322 022 79262

adjuster a few turns screwed in (+ 3% adjustment)

7292412
TC
(x1078)
250
i
N
200 S
= —
~
150 == =
T— e e —
— — P —
100
50
0
-30 -20 -10 0 10 20 30 40 50 60 70
temperature {°C)
300 adjuster in mid position (% max.) 7292413
TC
(x1076)
250
\;
~
200 .
~J3I
~ ~—
=~ |~
150 ~== -
o~ P—
T — P —— ag—
100
50
0
-30 -20 -10 0 10 20 30 40 50 60 70
temperature (°C)
300 adjuster practically in end position (max. —3%). 7292414
TC
(x10~6)
250
S~ M~
200 ] =
S~ ~—~—_
~d —
150 =S . —
M~ —
== — — e — | — —
100
50
o
-30 -20 -10 0 10 20 30 40 50 60 70

with M1,4 adjuster, grey, 4322 021 38792
without adjuster.

temperature (°C)
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RM6S--3H1--A| 250 core 4322 022 67267

o adjuster a few turns screwed in (+ 3% adjustment) 72924185
TC
-6
(x106) 250 =4 _
=i
200
=
~
150 :"‘\
~ =0
i S e T |
100
50
0
-30 -20 -10 0 10 20 30 40 50 60 70
temperature (°C)
adjuster in mid position (% max.) 7292416
TC
(x1076) =
250 it S 3
S~
—
200 i~ 3
=~ '%\
~ S
150 = -
I ——
e -
100 —
50
0
-30 -20 -10 0 10 20 30 40 50 60 70
temperature (°C)
adjuster practically in end position (max. —3%). 7292417
300
(x1076) F<lo T
250
<
~
=
200 I -
~ -~ \
~ ~
~ —
150 A
~1 ] T—
T~ T — —
100 e el
50
0
-30 -20 -10 0 10 20 30 40 50 60 70

temperature (°C)
—— with M1,7 adjuster, violet 4322 021 38672.
— — — without adjuster.
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MARKING OF POTCORE HALVES

MARKING

roduct marking on marking on label marking on label
p product of primary pack of storage pack
material delivery lot number; delivery lot number;
production lot number; production lot number;
designation; code number; designation; code number;
quantity; origin/traceability | quantity; origin/traceability
code; date of packing code; date of packing
example: example: example:
( D | \
PHILIPS PHILIPS
di t A\ \_ &/
lameter without
<15mm | i gap
*) 07552 17A 07552 17A
P9/5 3H1 AO P9/5 3H1 AO
| I
4322 022 20982 4322 022 20982
40 A670 KB 8048 200 A670 KB 8048
. J N J
dimensions delivery lot number; delivery lot number;
material production lot number; production lot number;

A and 0 signs | designation; code number; designation; code number;
quantity; origin/traceability | quantity; origin/traceability
code; date of packing code; date of packing

example: example: example:

. N
7 PHILIPS PHILIPS
. . g -,
diameter | without
> 15 mm | airgap TN
18/11 3H1 07552 17A 07552 17A
O P18/11 3H1 A0 P18/11 3H1 A0
A O
] —
4322 020 21513 4322 020 21513
40 A670 KB 8048 200 A670 KB 8048
_ J

* Potcores with a dia. <9 mm are not marked.
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General

MARKING OF POTCORE SETS

roduct marking on marking on label marking on label
P product * of primary pack of storage pack
material delivery lot number; delivery lot number;
A or u sign production lot number; production lot number;
A or ug value**| designation; code number; designation; code number;
quantity; origin/traceability | quantity; origin/traceability
code; date of packing code; date of packing
example: example: example:
( ) (
without @ PHILIPS| | (& PHILIPS)
diameter | or with . bt
<15 mm | airgap
3H1 07552 17A 07552 17A
O P14/8 3H1 A 160 P14/8 3H1 A 160
A160
— |
4322 022 23255 4322 022 23255
20 A670 KB 8048 100 A670 KB 8048
_
dimensions delivery lot number; delivery lot number;
material production lot number; production lot number;
A or u sign designation; code number; designation; code number;
AL or ug value** | quantity; origin/traceability | quantity; origin/traceability
code; date of packing code; date of packing
example: example: example:
i [PHILIps] ] W )
. without PHILIPS 7Y PHILIPS
diameter | or with N>,
=15 mm | air gap
26/16 3H1 07552 17A 07552 17A
P26/16 3H1 A 250 P26/16 3H1 A 250
o
4322 022 09260 4322.022 09260
20 A670 KB 8048 L100 A670 KB 8048 )
J

*

Marked on the upper half (without nut).

** The AL or ug sign is omitted where these values are > 1000.
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MARKING OF POTCORE SETS WITH CECC APPROVAL

roduct marking on marking on label marking on label
P product® of primary pack of storage pack
dimensions Philips shield emblem and Philips shield emblem and
material wordmark; specification wordmark; specification
PH sign number; delivery lotnumber;| number; delivery lot number;
A sign production lot number; production lot number;
Ay value designation; CECC symbol, designation; CECC symbol,
name of national supervising | name of national supervising
inspectorate, code of inspectorate, code of
authorized factory; code authorized factory; code
number; quantity; number; quantity;
origin/traceability code; origin/traceability code;
date of packing date of packing
diameter | with example: example: example:
=15 mm | air gap fg— ~ fg— 3
(@ PHILIPS %ﬁgj PHILIPS
& >
25100-018 25100-018
07552 17A 07552 17A
P18/11 3H1 A250 P18/11 3H1 A250
™ NEC/KEMA @ NEC/KEMA
W NECC-M-03 ‘ NECC-M-03
4322 022 25265 4322 022 25265
20 A670 KB 8048 100 A670 KB 8048

-

* Marked on the upper half (without nut).
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General

MARKING OF RM-CORE HALVES

roduct marking on marking on label marking on label
P product of primary pack of storage pack

material delivery lot number; delivery lot number;

A and O signs production lot number; production lot number;
designation; code number; designation; code number;
quantity; origin/traceability | quantity; origin/traceability
code; date of packing code; date of packing

example: example: example:

( 2 ( p
square | without PHILIPS PHILIPS
core air gap - -
halves )

’ 07552 17A 07552 17A
RM6S 3H1 AO RM6S 3H1 A0
& _
4322 020 25025 4322 020 25025
40 A670 KB 8048 200 A670 KB 8048
. y, _

MARKING OF RM-CORE SETS

material delivery lot number; delivery lot number;
A sign* production lot number; production lot number;
Ay value designation; code number; designation; code number;
quantity; origin/traceability | quantity; origin/traceability
code; date of packing code; date of packing
example: example: example:
e N - =\
& PHILIPS f@ PHILIPS
square without
core or with Y.
sets airgap | () 07552 17A 07552 17A
RM6S 3H1 A 250 RM6S 3H1 A 250
Y
_ —
4322 022 47266 4322 022 47266
20 A670 KB 8048 100 A670 KB 8048
|\ J N\ J

* The A sign is omitted from RM5 and smaller cores with A| values > 1000.
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MARKING OF RM-CORE SETS WITH CECC APPROVAL

marking on marking on label marking on label
product h

product* of primary pack of storage pack

material Philips shield emblem and Philips shield emblem and

PH sign (turned | wordmark; specification wordmark; specification

through 909) number; delivery lot number;| number; delivery lot number;

A sign production lot number; production lot number;

Ay value designation; CECC symbol, designation; CECC symbeol,
name of national supervising | name of national supervising
inspectorate, code of inspectorate, code of
authorized factory; code authorized factory; code
number; quantity; number; quantity;
origin/traceability code; origin/traceability code;
date of packing date of packing

square with
core air gap example: example: example:
sets —

PHILIPS)

PHILIDS]

& PHILIPS

25100-019
07552 17A
RM6S 3H1 A250

M NEC/KEMA
@ NECC-M-03

4322 022 67267
20 A670 KB 8048

25100-019

07552  17A
RM6S 3H1 A250
@™ NEC/KEMA
W \ECC-M-03
N——————

4322 022 67267
100 A670 KB 8048

L

* Marked on the upper half (without nut).
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MARKING OF X-CORE HALVES

product marking on marking on label marking on label

product of primary pack of storage pack

material delivery lot number; delivery lot number;

A and 0 signs production lot number; production lot number;
designation; code number; designation; code number;
quantity; origin/traceability | quantity; origin/traceability
code; date of packing code; date of packing

example: example: example:

)
( PHILIPS| | (X PHILIPS
. \ NE?
without
air gap
07552 17A 07552 17A
X22  3H1 A0 X22 3H1 A0
4322 020 23513 4322 020 23513
40 A670 KB 8048 200 A670 KB 8048
cross \_ L
core
halves material delivery lot number; delivery lot number;
air-gap length production lot number; production lot number;

(mm) designation; code number; designation; code number;
quantity; origin/traceability | quantity; origin/traceability
code; date of packing code; date of packing

example: example: example:

-
PHILIPS PHILIPS
with
aireap 07552 17A 07552 17A

X22 3H1 0,25

I ——
4322 022 23742
20 A670 KB 8048

\

X22 3H1 0,25

TR

4322 022 23742
100 A670 KB 8048
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MARKING OF X-CORE SETS

marking on marking on label marking on label
product .

product on primary pack on storage pack

material delivery lot number delivery lot number;

A sign* production lot number; production lot number;

Ay value designation; code number; designation; code number;
quantity; origin/traceability| quantity; origin/traceability
code; date of packing code; date of packing

example: example: example:

D ~a)
cross without PHILIPS PHILIPS
core or with -
sets air gap

07552 17A
X22 3H1 A250
4322 022 65262

20 A670 KB 8048

N

07552 17A
X22 3H1 A250

—

4322 022 65262

100 A670 KB 8048
L y

* The A sign is omitted where A|_values are = 1000.
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COIL DESIGN AND CALCULATIONS

LOSSES

Losses in a wound core can be divided into
— winding losses:
® |osses due to the d.c. resistance of the wire,
® eddy-current losses in the wire,
@ dielectric losses in insulation;
— core losses:
® hysteresis losses in the core material,
® eddy-current and residual losses in the core material.
With Ferroxcube pot, square and cross cores, screening losses are negligible.

Losses appear as series resistances in the coil. The ratio of the total effective series resistance due to all
losses to the inductance of the coil is the sum of the resistances due to the individual losses:

R Ro R R R R
tot _ "0 Pec d+__l3+ e+r

L L L L L L (G2/H) 1

As a general rule, maximum Q is obtained when the sum of the winding losses is made equal to the
sum of the core losses.

D.C. resistive losses
The d.c. resistive losses in a winding are given by
Ro_ 1

|
—_—— tant Q/H 2
L fCuxcons an ( ) (2)

The space (copper) factor fg, depends on wire diameter, the amount of insulation and the method of
winding. The value of the constant is given in the data for the coil formers.

Eddy-current losses in the winding

R C Ve, f2d?
Tec _ wCuVCu' < (Q/H) 3)
L Me

where Cyycy is the eddy-current loss factor for the winding and depends on the dimensions of the coil
former and core, and Vg, is the volume of conductor in mm?3; d is the diameter of a single wire in mm.

Dielectric losses

The capacitances associated with the coil are not loss free, they have a loss factor tan §. that also
increases the effective coil resistance:

- wric @ +anso). (Q/H) (@)

T
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Hysteresis losses

The effective series resistance due to hysteresis losses is calculated from the core hysteresis constant,
the peak flux density, the effective permeability and the operating frequency:

R

= wngBue. (Q/H) (5)

Eddy-current and residual losses

The effective series resistance due to eddy-current and residual losses is calculated from the loss factor
tan §/p; given as a function of frequency in the core data:

R
22 = ot (tan /). (Q/H) (6)
Coil design

The specification of an inductor usually includes

— the inductance;

— minimum Q at the operating frequency;

applied alternating voltage;

maximum size;

maximum and minimum temperature coefficient;
range of adjustment;

variability.

To satisfy these requirements, the designer has the choice of
— core size,

— material grade,'

- AL,

— type of conductor (solid or bunched),

— type of adjuster.

|

|

Frequency, core type and material grade
The operating frequency is a useful guide to the choice of core type and material.

— Frequencies below 20 kHz: the highest Q will be obtained with large, high-inductance-factor cores
in Ferroxcube 3B7, 3H1 or 3H3 material. Winding wire should be solid, with minimum-thickness
insulation. Note: high inductance factors are associated with high temperature coefficients of
inductance.

— Frequencies between 20 kHz and 200 kHz: high Q will generally by obtained with a core also in
Ferroxcube 3B7, 3H1 or 3H3. Maximum Q will not necessarily be obtained from the largest-size
core, particularly at higher frequencies, so the choice of inductance factor is less important.
Bunched, stranded conductors should be used to reduce eddy-current losses in the copper. Above
50 kHz, the strands should not be thicker than 0,07 mm.

— Frequencies between 200 kHz and 2 MHz: use a core of Ferroxcube 3D3 material. Bunched
conductors of maximum strand diameter 0,04 mm are recommended.

— Frequencies between 2 MHz and 12 MHz: use a core of Ferroxcube 4C6. Bunched conductors of
maximum strand diameter 0,04 mm are recommended for frequencies up to 5 MHz. Solid
conductors should be used at frequencies between 5 MHz and 12 MHz.
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Signal level

In most applications, the alternating signal voltage is low. It is good practice, wherever possible, to keep
the operating flux density of the core below 1 mT, at which level the effect of hysteresis is usually
negligible. At higher flux densities, it might be necessary to allow for some hysteresis loss and
inductance change. Curves showing the effect of signal level are given in the data for certain core types.
The expression for third harmonic voltage E3 given in Section A may be used as a guide to the

amount of distortion. For low distortion, RM cores with small hysteresis loss factors should be used.

D.C. polarization

The effect of a steady, superimposed magnetic field, whether due to an external field or a d.c.
component of winding current, on a cored inductor is to reduce the inductance obtained with a given
number of turns. As with other characteristics, the amount of the decrease depends on the value of the
effective permeability, becoming less at lower permeabilities. But for most applications the effect is
not serious. Curves from which the amount of the decrease can be obtained are given in the core data
sheets. Ferroxcube 3B8 has been developed especially for applications involving d.c. polarization.

Design procedure

1. On the basis of the operating characteristics and design limitations, select the core size, material
grade, inductance factor and conductor type using the information given in the data sheets.

2. Using the adjustment curve, check that the range of adjustment is sufficient to cover the tolerance
on A or ug and that of the resonating capacitor. Make an allowance of about 1% for circuit strays.

3. Calculate the number of turns required from the A or « value for the core.

4. Select a conductor size to fill the coil former.

oA Lo
5. From the voltage across the inductor, E g, determine peak flux density B. If this is in excess of
1 mT, check that hysteresis loss and distortion are acceptable by reference to the a.c. signal-level
characteristics in the core data.

DESIGN EXAMPLES

Example 1

Design a filter coil of inductance 2,75 mH operating at a frequency of 100 kHz, with a minimum Q of
900. The temperature coefficient of inductance must be less than +8,56 x 10" between +5 OC and
+55 OC. The coil will carry an a.c. current of 1 mA.

Both operating frequency and the positive temperature coefficient required indicate the use of
Ferroxcube 3H1 material for the core. The maximum value of ug can be calculated from the maximum
temperature coefficient using the expression for core temperature coefficient oy given in the list of
definitions in Section A:

oy = ofle.
Taking the mean value of o given in the material data for 3H1, 10°%/K, yields

_85x1073 _
e~ 5ox10% %
This being the maximum value of ug for the required temperature coefficient. The next lower
standard value is 150. Examination of the Q curves for the various potcores for Mg = 150 reveals that
the smallest potcore for which the required Q of 900 can be obtained is the P18/11. The catalogue
number of the pre-adjusted core with adjuster nut is 4322 022 24270; that of the recommended

adjuster is 4322 021 32140.
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To allow for a 10% adjustment range about the nominal inductance, the inductance of the coil without
adjuster should be 5% less than nominal, that is 0,95 x 2,75 = 2,62 mH. The number of turns required
is given by N = ay/L = 56,3 56,3,/2,62=91 turns. From the window area-available with single-section
coil former 4322 021 30270, a suitable conductor comprises 64 strands of 0,04 mm enamelled-copper
wire.

It is now possible to calculate the losses in the coil and, hence, the Q. The losses due to the d.c.
resistance of the wire can be calculated from Eq. (2) above, using the loss-constant for the coil former:

= 038x 150 288 /M.

Ro _ 16,4 x 10°
L
where 0,38 is the space factor for the winding. The eddy-current losses in the winding are given by
Eq. (3), taking Cyycy = 107,

Rec 1077 x 267 x 10'° x 0,042
T 150 =3 /1.

where 267 mm? is the volume of the conductor determined from the wire diameter number of strands,
number of turns and mean turn length given in the coil-former data.

The dielectric losses in the coil stray capacitances are given by Eq. (4), assuming tan 8. = 0,01 and
C=8pF:

2

500 +0,01) = 64 Q/H.

R
—fd = (2w 10%)3 x 2,62 x 103 x 8x 107'% (

Hysteresis losses are given by Eq. (5), but first it is necessary to calculate @ This is simply given by the
number of turns, the current carried, the effective permeability and the effective length of the core
magnetic path:

B = N?ueuo/fle. (7)
=4/2x91x 10 x 150 x 47 x 1077/(25,8 x 10°3)
=0,94 mT.

Using this value in Eq. (5), with ng = 0,5 x 10°5/T, a more realistic value than the quoted maximum,

yields

R
—L—h =27 x 10° x0,5x 107 x 0,94 x 10 x 150 = 44 Q/H.

Eddy-current and residual losses given by Eq. (6), using tan §/uj = 3 x 107, a good average value, are

Re +r
L

=27 x 105 x 150 x 3 x 10°¢ = 283 Q/H.

Now, from Eq. (1),

Riot
—[ =288+3+64 +44 + 283 = 682 W/H

so that
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Q = wl/Rtot = 27 x 105/682 = 921.
The measured value, given in the Q curves with the data for the P18/11 core, was 995.

Example 2

Design an 88 mH loading coil to exceed the following requirements by the widest possible margin
in the smallest possible volume.

Inductance tolerance i %
D.C. resistance < 48 Q
A.C. resistance at 1800 Hz and 1 mA < 58 Q
Capacitance between the two line windings < 200 pF
Inductance unbalance between the two line ‘windings < 01%
Resistance unbalance between the two line windings < 0,1 Q

From the a.c. and d.c. resistance limits,

Ro 48

—_—, =

T <0088 54,5 Q/H
and

Rtot _ 5,8

—_— e =

L 0,088 65,9 Q/H.

The Rg/L value is often the most critical requirement for loading coils on ferrite cores. Therefore the
potcore size and the A (or ug) value are determined first.

Potcore P30/19 is examined first:

R 1 1
0. x_—x 5,38.10° (see P30/19, section Coil formers)

L e feu
assume fg, = 0,5
3
from max. 54,5 = M_L X 6% x 5,38.10% follows min. pg = 5___52'358;33,5= 197

Because a higher ug value is more attractive due to a better Rg/L or smaller core size, potcore P26/16
is examined now:

Rg 1 1 . .

—=—x — x 7,79.10% (see P26/16, section Coil formers)

L we feu
assume again fo; = 0,5

1 1 . 7,79.10°
.5456= —x — x7,79.10° follows min. ug = —-———

from max. 5 o ¥ 05 Me 545x05

This result looks more attractive to continue the calculation.

= 286.

0,4m
A ue of min. 286 corresponds to a min. A of 898 according to formula AL= C l‘e'
1

C1 of potcore P26/16 is 0,400 mm-! (see P26/16, section Potcores).

The closest standard A|_value of a P26/16-3H1 core is 1000 (u = 318). Catalogue number of this core
is 4322 022 29310.

The tolerance on the A} value is + 3%. For most loading coils this is too high. To solve that problem a
suitable inductance adjuster is used (see P26/16, Inductance adjusters). The inductance of the coil with-
out adjuster must be a few percent lower, because an adjuster always increases the inductance, e.g. —5%.
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88 mH - 5% = 83,6 mH.
According to formulae L = N?A| the number of turns for this coil should be 289.
Because a loading coil must have an even number of turns (often divisible by 4, see outline) 288 turns
are chosen.

7290766

Arrangement of a four-winding
loading coil on a two-section former.

According to the same formula the inductance of the loading coil without adjuster is now
L=NZ2A|_ =288%x 1000 x 10 mH = 82,94 mH.
The + 3% tolerance on the A value of the core implies:

a minimum inductance of 82,94 mH — 3% = 80,45 mH;
a maximum inductance of 82,94 mH + 3% = 85,43 mH.

In order to bring 80,45 mH to 88 mH an adjuster is needed which increases the inductance of the coil

with maximum 9,3%. A suitable standard adjuster can be found under P26/16 (see Inductance adjusters).

Since the lowest value of Rg/L will be obtained with a coil former completely full of wire, solid wire
0,28 mm diameter with double polyvinylformal insulation is used. From Eq. (2),

Ro 7,79x 10?
L 318x0,49 =50 /H,

where 0,49 is the space factor of the winding.
The eddy-current resistance is given by Eq.(3) with
CwCu =100x 107%:

Rec .

L 100 x 107 x 954 x 3,24 x 10¢ x 0,282/318 = 0,08 Q/H.

Dielectric losses are given by Eq. (4), assuming Q at 1800 Hz to be 200 (from P26/16 Q curves) and
tan ¢ = 0,01:

2

500 +0,01) =0,15 Q/H.

Rq
= (271800)% x 88 x 103 x 60 x 10712 (

Hysteresis losses are given by Eq. (5), but first it is necessary to calculate 8: from Eq. (7):

B=202x103 X4/2x318x 47 x 1077/(37,6 x 10°3) = 4,4 mT.
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Then, with ng = 0,5 x 10,

R
Th= 27 x 1800 x 0,5 x 10 x 4,4 x 10 x 318 = 7.9 Q/H.

Finally, eddy-current and residual losses are given by Eq.(6), assuming tan 8/u; = 0,5 x 10°¢:

R
it'_'— 27 x 1800 x 318 x 0,5 x 10°° = 1,8 Q/H.

Thus, from Eq(1), the total losses are

Riot _ _
T =5030,88+0,15+7,9+18=59,9 UH,

so that the total coil resistance at 1800 Hz passing a current of 1 mA is 59,9 x 88 x 10 = 5,27 Q.
Note the very low contribution of the Ferroxcube 3H1 to the losses.
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MOUNTING DATA

ASSEMBLING
Stable inductance is best achieved by gluing the coil former inside the core half with the nut; one
small spot of a flexible silicon rubber kit is sufficient. With cores and accessories assembled according
to the instructions in the data sheets, normal requirements of temperature, shock and vibration
stability are met.
Since the clearance of the adjuster in core centre holes is small, core halves must be accurately centred
during assembly. For small-quantity production, alignment plugs are useful aids. These are, however,
not available as accessories, but should be made to the accompanying drawings. The recommended
material is brass.
Q

298-802 4.38 -002

] 0'5+8.'Ib o

05*8" ‘ ,9,,1 08/ 1 u\;l O'y

i I
s N P~ e
|

05%02__[] 06*§? 06702 07§

03102 29101 04:£02 3101
1202 7298788.1 14102 22987891
P14/8 and. P18/11 P22/13

538-802

0.
0.8
Y
“ 2 .\ ,,_L_ material: brass
/= [
J 1502 11 09"8?

05:02|| 5+01 |

31 10'2 72987901

P26/16 to P42/29

Core halves must be centred before mounting parts are fitted. These assembly plugs can also be used
during impregnation with wax or other compounds. After impregnation, remove plugs and insert
inductance adjusters; see Inductance Adjustment instructions in the data sheets.

For large-quantity production, special assembly tools have been designed that first centre the core
halves and then bend the container lips of potcores and cross cores. For RM cores, the tools first
centre the core halves and then apply the two spring clips. Drawings will be supplied on request; please
use the ordering code in the accompanying table. See also the Mounting Parts section of the data

sheets.
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core type drawing number of tool
P11/7 4322 058 00070

P14/8 4322 058 00000
P18/11 4322 058 00010
P22/13 4322 058 00020
P26/16 4322 058 00030
P30/19 4322 058 00040
P36/22 4322 058 00050
P42/29 4322 058 00060

RM4 4322 058 00180

RM5 4322 058 00170

RM6 4322 058 00150

RM8 4322 058 00160
RM10 4322 058 00190 -
RM14 4322 058 00200

X22 4322 058 00080

X30 4322 058 00090

X35 4322 058 00100

INSERTING THE ADJUSTER NUT

Pre-adjusted cores are available with a nut for the inductance adjuster injection-moulded or cemented
into one core half. The following instructions are for users who prefer to cement the nut themselves.

Push the nut into the central hole of one of the core halves from the flat side. The recommended
distance between the nut and the core mating surface is given in the data sheets. Cement the nut into
the hole in the lower core half; a suitable adhesive is
1 part by weight Araldite DY023
5 parts by weight Araldite CY230
2,6 parts by weight Versamid 140

Drawings only are available for tools recommended for nut insertion and will be supplied on request.

curing time:
2 hours at 80 ©C.

drawing number of

core type insertion tool
P14/8 and P18/11 7v48160

P22/13 7V48161
P26/16 to P42/29 7V48198

Drawings only are also available for metering devices for applying the adhesive to the inside of the core
body.

drawing number of

core type metering device
P14/8 and P18/11 7V12356

P22/13 7V12353
P26/16 to P42/29 7V12341
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CEMENTING CORE HALVES TOGETHER
— When our mounting parts are used it is not necessary to cement the core halves together
The guidelines given below for cementing core halves together are given for those customers who do
not use our mounting parts.
1. Ensure that there is no dust on either the outside or the inside of the core halves. Remove any
particles with a dry brush or rotary brushing machine.

2. Ensure that core halves are free of grease. Degrease in a trichlorethylene vapour bath for at least
10 seconds. After degreasing, protect against dust and do not handle.

3. Mix Araldite AY 18 and hardener HZ18 in proportions of 4 : 3 by weight. An equal amount of
chalk (marble flour) may be added. Pot life is about 2 weeks, depending on ambient temperature.

4. Put the wound coil former into the core, cementing to one core half if desired.

5. Centre the core halves and clamp; the recommended pressure on the mating surfaces is 200 Pa
(0,02 kg/mm?).

6. Heat the core to about 35 OC to drive off any moisture.

7. Brush adhesive around the cylindrical surface of the core, to about 2 mm either side of the joint
line.

) ¥

approx. 4mm

] + 7290763

With the core still clamped, put into an oven at 70 ©C for 1 hour, followed by 1% hours at 100 °C
to cure. Cool room to temperature before unclamping.

8. With 4C6 material, more than one coat of adhesive may be necessary; alloy each coat to dry before
applying the next. Clamping is necessary only while curing.

IMPREGNATION AND ENCAPSULATION

Encapculation or vacuum impregnation of a complete assembly is not recommended as it can cause the
core material to become stressed and this is usually accompanied by unacceptable changes in
permeability and temperature coefficient. If encapsulation is necessary, provide the core with a layer
of wax by immersion before encapsulating.

Restrict vacuum impregnation to wound bobbins only. Note: bobbins wound with silk-covered wire
must always be impregnated. After impregnation, take care that wax is not scraped off during coil
assembly as it may become trapped between mating surfaces of the core.

Note: when extremely good temperature stability is required, subject the complete coil to five
temperature cycles with a variation from room temperature to 70 ©C at a rate not exceeding 1 °C per
minute. This applies to all types of inductor assembly.
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POTCORES
General SQUARE CORES
AND CROSS CORES

COIL WINDING RECOMMENDATIONS

PROTECTING THE COIL FORMER

The flanges of the coil former may be as thin as 0,2 mm. For this reason, it is necessary to support
them during winding; this is best done by means of a flanged mandrel. As shown in the figure, this -
supports both barrel and flanges.

7&_

With wire of overall diameter less than about 0,4 mm, no attempt should be made to layer wind, but
a random winding should be built up as evenly as possible. With wire of diameter greater than about
0,4 mm a compromise is usual: approximate layer winding, feasible at the start, should be continued
as far as possible in order to achieve a satisfactory space factor.

7290764

Each lead-out wire should be terminated at a convenient coil-former or tag-plate pin by soldering; dip
soldering is the usual method. Solder-bath temperature and immersion time are largely dependent on
the type of wire, but should not be more than necessary. A good flux is essential: preferably one that
can be removed with warm water. To avoid contamination of coil former and tag plate, do not
immerse the pins too far in the bath. Capillary action will ensure that good joints are made when the
distance between the soldering-bath surface and coil-former or tag plate is about 1 mm.
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POTCORES
SQUARE CORES
AND CROSS CORES

WIRE TENSION

The two accompanying graphs may be used to find the wire tension required during winding.

72988681

100—— . .
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Bunched wire: tension F as a function of
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POTCORES AND ACCESSORIES



P5,8/2,5

POTCORES

® CORE HALVES without air gap can be supplied.

— Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack
contains 100 core halves; a storage pack contains 500 core halves. Please order in multiples of these

quantities.
MECHANICAL DATA Dimensions in mm
4-2,5_8'1%
+0,2
7_’1,L 0 <
Z
B I . Q”g's#gn
}
R0+0'1—-~ 7275969

Dimensional quantities according to |EC 205:

—= C1=2 —llr =139mm’;Cr=2 ;\|—2 =0,347 mm3; Vg = 22,3 mm?; Ig = 5,57 mm; Ag = 4,01 mm?.
Mass of a core set: 0,18 g.

ELECTRICAL DATA

The combination of two potcore halves without air gap, randomly chosen from a batch, has the
—» following guaranteed A| value. A measuring coil as described in general section ‘Potcores, square

cores and cross cores, is inserted; the halves are pressed together with a force of 15 N.

The values are valid 5 minutes or more after clamping.

A

—» AL * 25% f=4kHz B=1mT 25+10C 715

Catalogue number of a half core without air gap in grade 3H1: 4322 020 54300.
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P5,8/3,3

POTCORES

® CORE HALVES without air gap can be supplied.

Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack «—
contains 100 core halves; a storage pack contains 500 core halves. Please order in multiples of these

quantities.
MECHANICAL DATA

58 g >

]4— 4543 ——s

- |-
+0,3
16%9

Dimensional quantities according to IEC 205:

Dimensions in mm

7275970

C1=%2 Kl =1,68mm!;Cyr=2 # =0,358 mm™; Vg = 37,0 mm?; I = 7,90 mm; Ag = 4,70 mm?,

Mass of a core set: 0,23 g.

ELECTRICAL DATA

The combination of tw poteore halves without air gap, rand

ribed in general
and cross cores’, is inserted; the halves are pressed together with a force o

ine comoination of two tCOre naives witnout

following guaranteed A|_ valu A measuring coil as

5 minutes or more after clamping.

Y9
desc

)
T
!'

o PORION
aicn, nas ne

otcores, square cores e—
e value is valid

-«m
—‘-t
)
Z:!
_"U
=2

A
freq. B temp. grade
kHz mT oC 3H1
AL +25% 4 <1 25+5 820

Catalogue number of a half core without air gap: 4322 020 54400
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P5,8/3,3

COIL FORMER

- I

4. | ,55+01 34 0
255% 3" 310,

0
fa
R L .
«—va,z.s_&—» ->| I+ ! |<0,25+0,05(2x)
- 2115—%,1 -~ 7285241

Catalogue number 4322 021 33550
Material polyamide
Window area 1,1 mm?
Mean length of turn 11,7 mm
Maximum temperature 130 °C

Ro 1 1
D.C. losses — = —x—x237 x 10° Q/H

L we feou
Mass 0,03 ¢g

Dimensions in mm

94
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P7,4/4,2

POTCORES

Two types of core can be supplied:

® CORE SETS without nut and pre-adjusted on an A_value.
® CORE HALVES without air gap.
Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack <—
contains 100 core halves; a storage pack contains 500 core halves. Please order in multiples of these

quantities.

MECHANICAL DATA

- 7'1‘—8 S

- 5,3"'8,25 —
0

! 3-012

|

+0,3
1679

Dimensional quantities according to |EC 205:

|
Ci=X 4=
LN

Mass of a core set: 0,46 g.

ELECTRICAL DATA
The combination of two potcore halves without air gap, randomly chosen from a batch, has the

Ro+01d
0 0

Dimensions in mm

““““2—8‘2*"

- 2'8+g-2 |

'

o0 I I P 0
— 16%308 57 3,
t

N

72758811

1,43 mm1; Cp = 3 - = 0,204 mm%; Vg =70 mm?; I = 10,0 mm; Ag = 7,0 mmZ.
A2

following guaranteed A value. A measuring coil as described in general section ‘Potcores, square -
cores and cross cores’, is inserted; the halves are pressed together with a force of 20 N. The value is
valid 5 minutes or more after clamping.
freq. IAB temp. grade
kHz mT oC 3H1
A +25% 4 <1 25+5 970
Core halves in 3H1 grade
air gap A in mm catalogue number
0 4322 020 54600 -
0,06 + 0,01 54610
0,12 £ 0,01 54620
I (March 1984 95



P7,4/4,2 J L\

COIL FORMER!

Dimensions in mm

b

[ | S | +0,1 0
3,05 0 3,65_0,1

'’

— L‘ “’l <-0,3+0,05 (2x)

—» 2’75_%1 |— 7275880.2

Catalogue number 4322 021 32990
Material polyamide
Window area 2,2 mm?
Mean length of turn 14,6 mm
Maximum tempefature 130 °C
Ro 1 1
D.C. losses — =—x — x 137 x 10° Q/H
L we feu
Mass 0,04 g

CHARACTERISTIC CURVES

Mg — @ curves
7290749

300
200
He
@ a
N _’_/—
100 Ty =
r ~N
AN
]
50
30
0,03 0,05 0,1 02 03
A (mm)

Relative effective permeability and turn factor for 1 mH as a function of the air gap length.
FXC 3H1.
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P9/5

POTCORES

Three types of core can be supplied:

® CORE SETS provided with a nut for an adjuster and pre-adjusted on an inductance factor Al oron
a relative effective permeability value .

® CORE SETS without nut and pre-adjusted on an A|_or a ug value.
® CORE HALVES without air gap.

The potcores are in accordance with the following specifications: IEC 133 (international), NCF83311 <=—
(France), DIN 41293 (Germany) and BS4061 range 2 {Great Britain).

Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary

pack contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves.

Please order in multiples of these quantities.

MECHANICAL DATA Dimensions in mm

|
0
- 5,1;_0'2 —
<—3,6+8’3<>
4 *0+o,5
i1 pam
M4
L
+0,06 — 6,5
2,04 +0,25

W

[©o,29] A

measured at face
B-C RO +8_25_

'

[y
232 | I L=J 7278397
Dimensional quantities according to |EC 205:
C1=32% 1. 1,24 mm;Cor=2 A 0,124 mm™3; Vg = 126 mm3; lg = 12,56 mm; Ag = 10,1 mm?;
1 A 2 Az e e e

ACPmin = 7,98 mm? -
Mass of a core set: 1,3 g
Pulling-out force of the nut: = 10 N
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P9/5

ELECTRICAL DATA

The combination of two potcore halves without air gap, randomly chosen from a batch, has the

following guaranteed properties. A measuring coil as described in the General section ‘Potcores
— square cores and cross cores, is inserted; the halves are pressed together with a force of 25 N, The

values are valid 5 minutes or more after clamping.

freq. ﬁ temp. grade
kHz mT oC 3D3 3H1 4C6
AL * 25% 4 <0,1 25+ 1 630 1260 125
— g * 25% 4 <0, 25+ 1 630 1260 125
o 4 <0,1 25+ 1 < 45,5 <327 <103
tand 106
M
100 <0, 25+ 1 <10 <6,0
100 <0,1 25+ 1 <14
1000 <0,1 25+ 1 <30
ng x 10° 4 1,6t03,0 25+1 <11
100 0,3t0 1,2 25+ 1 <25 <6,2
aF x 108/K < 100 <0, 5to 25 +05to 1,5 —2to+4
< 100 <0, 25 10 55 +05t0 1,5 Oto+6
De x 10 < 100 <0,1 25t0 70 Oto+2 +05t0 1,5
(1%-100min) < 100 <01 250,71 <20 <43 <10
Core sets pre-adjusted on A| .
AL corre- catalogue number 4322 022.. . ...
- sponding 3H1 4C6
Me-value with nut without nut with nut without nut
16+ 1% 16 61800 41800
25+ 1% 25 61810 ® 41810
40 £ 1% 40 61820 41820
63+ 1% 63 61230 41230
100 £ 1,5% 100 © 61240 41240
160 = 2% 160 ® 61250 41250
250 + 5% 250 61260 41260

Cores with A} < 63 have a symmetrical air gap.
Cores with A} = 100 have an asymmetrical air gap.

Core halves without air gap, without nut

Ferroxcube grade

catalogue number

3D3
3H1
4C6

4322 020 20900
4322 020 20980
4322 020 20940

® Preferred type.

March 1984\ (



P9/5

COIL FORMER

The dimensions conform with the following specifications: |EC 133 (international), UTE C93-324
livre 1 {(France), DIN41294 (Germany) and BS4061 range 2 (Great Britain).

Catalogue number
Material

Window area

Mean length of turn
Maximum temperature

D.C. losses

Mass

7250882
19-1-'68

4322 021 31700
polycarbonate
3,4 mm?

19 mm

130 °C

Roo 1 1 x695x10° Q/H

Dimensions in mm

\ (March 1984
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P9/5

INDUCTANCE ADJUSTERS

The adjuster is screwed through the potcore into the nut and is held in position by the lips of the adjuster

The influence of the adjusters on the variability of the inductance is negligible. The maximum permissible

Table 1, available types

D colour catalogue number

1,85 natural 4322 021 31250
1,85 yellow 4322 021 31270
1,76 | brown | 432202131540

Table 2, recommended application

AL | 3H1/3D3

63 4322 021 31250
100 4322 021 31270
160 4322 021 21540

The adjusters are packed in
bags of 100. Please order in
multiples of this quantity.

—
(old types)
The tolerances on inductance of the pre-adjusted potcores (without adjuster) are given under Potcores.
After inserting a coil (impregnated or not) in an electrical circuit, its inductance can be adjusted to the
required value with an accuracy < 0,03% by means of a continuous inductance adjuster. Such an ad-
juster increases the inductance of the coil, see following pages.
head. For special requirements a bigger or smaller adjustment range may be obtained by using an ad-
juster belonging to the next higher or lower effective permeability.
temperature is 110 OC. Table 2 shows the type of adjuster recommended for different potcores.
0
®17-0
|
O
. of ‘HJ
«|°% P
S8 | w |
E | =
&lmn|© | |
N P
8 v sl e
£
© v I
—»| ©| &
| . D
|
+
@ -
o~ S
+
N»
o
vy \, i
Y i .
M14 | pitch 030
BN

7250835.2

Dimensions in mm
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Inductance adjusters (old types) P9/5
LOOSE NUT FOR ADJUSTER
These data are given for those manufacturers who prefer to insert a nut themselves.
"’2‘9‘_8_, 20 7292529
L
1 e a
| E.1% Lo
i Ml (%)
bz —
7250836.2
| LMmia] | 2 A
1995 0,009 )
‘ /
Catalogue number 4322 021 31630 A
Material brass, nickel plated . /
P
ADJUSTMENT CURVES >
Characteristic curves % 2 3 6 8 0
number of revolutions
AL =63; FXC 3H1
20 7292530 20 7292531
At AL
T 1 Loe
(%) (%) ///\
12 12 /
/
4
8 // 8
4 / 4
= //
0 =" 0
0 2 4 6 8 10 0 2 4 6 8 10

number of revolutions

AL = 100; FXC 3H1

number of revolutions

AL = 160; FXC 3H1

\ (March 1984
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P9/5

INDUCTANCE ADJUSTERS

(new types)

'fi T
| | To.06]a8]
«—C —»|

{ |
6,2
+0,2 0,8 \

{ f

R ‘ <816

Material: polypropylene, reinforced with glass fibre.

The tolerances on inductance factor of the pre-adjusted cores without adjuster are given in the table of
pre-adjusted cores with standard A|_ values. The inductance of the pre-adjusted core can be increased
to the required value — with a setting accuracy < 0,03% — by means of a continuous adjuster.

The adjuster is screwed through the centre hole of the core into the nut and is held in position by the
four cones near the top of the adjuster.

The combination of the polyamide moulded-in nut and the polypropylene adjuster — both reinforced
with glass fibre — gives an excellent stability with temperature, shocks and vibrations. Besides this, the
combination has a very smooth adjustment curve due to the excellent concentricity of the moulded-in

The maximum permissible temperature of the adjustment combination is:
150 ©C, during 8 h. The maximum working temperature is 110 ©C.

nut and the adjuster.
W Garch 1984
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P9/5

The tables below show the available types and which adjuster is recommended for typical A|_values.

Table 1 Colour code of adjusters

catalogue number colour dia. C (Fig. 1) material
mm

4322 021 39810 brown 1,85 FXC

4322 021 39890 grey 1,92 FXC

Table 2 Catalogue numbers of recommended adjusters for typical A_ values

AL 3H1/3B7

4C6

250

to be fixed

PACKAGING

The adjusters are packed in plastic bags of 100. Please order in multiples of this quantity.

ADJUSTING TOOL

An adjusting tool combination for M1, 4 and M1, 7 is available, catalogue number 4322 058 03260.

+0,2
11 h)
— -—
ol k_0gt*02
09 0
'
823 o,+01 I
+0,05 " 0 T
t

7285619

For customers who wish to make the
screwdriver themselves the outlines of
the essential part are given in Fig. 2.

104

March 1984



P9/5

CHARACTERISTIC CURVES

ueg-o CURVES

7290750

300
200 \
He \\
% \\ a |-
100 TN
> N\
,/ He
50
30
0,03 0,05 0,1 0,2 03
A (mm)

Relative effective permeability and turn factor for 1 mH as a function of the air gap length.

Mg = 1260 * 25% at A = 3 um for 3H1.
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P9/5

D.C. SENSITIVITY AT 25 °C

x 1078
3000
7

7290567

2000

B /

1000

S

N

700

~

V2
500 /

300

200 /-

100

70

50

30
08 09 1 1,2 14 16 2 3 x105
Nxlg
He X ———= (A/m)
Mg —Hep Ze
ﬂF He X Hep

Inductance variation as a function of d.c. polarization.
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PN/7

POTCORES

Three types of core can be supplied:

® CORE SETS provided with an injection-moulded nut for an adjuster and pre-adjusted on an induct-
ance factor A|_ or on a relative effective permeability value p.

® CORE SETS without nut and pre-adjusted on an A|_or a g value.
® CORE HALVES without air gap.

The potcores are in accordance with the following specifications: IEC 133 (international), NCF 83311 <=—
(France), DIN41293 (Germany) and BS4061 range 2 (Great Britain).

Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack
contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves. Please
order in multiples of these quantities.

MECHANICAL DATA Dimensions in mm

-~ 111£0,2 > 6540,
+0,4
9 0 <603,
-0 »>| - 04
I [*+005
¥
as"/
A S
M1,4 7z ] v
vl % —
+0,06 _ - 68
2,047, 29,01 +0,25
5 *
D :
m ] polyamide

measured at face moulded-in
B-C +0,3
RO 0

nut

”:201"
]

I LB_'J 7278398

Pulling out force of the nut =20 N
Torque of the screw thread < 4 mNm
Extraction force of adjuster from nut =20 N

Dimensional quantities according to |EC 205:

| |
C1=2 — =0,956mm";Cr=3% — =0,069 mm=3;Ve=251mm?; I, =155 mm; Ay = 16,2 mm?;
1 ry 2 Az e e e

ACP min = 13,3 mm? -—
Mass of a core set: 1,8 g.
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P11/7

ELECTRICAL DATA

The combination of two potcore halves without air gap, randomly chosen from a batch, has the
following guaranteed properties. A measuring coil as described in the General section 'Potcores, square
cores and cross cores’, is inserted; the halves are pressed together with a force of 35 N. The values are
valid 5 minutes or more after clamping. Parameters ap and D of grade 3B7 are measured on toroid-
wound halves.

freq. B temp. grade

kHz |mT oc 388 |3D3 3H1 4c6
AL+25% |4 <01 |256+1 |1650 |870 1700 160
te t 25% |4 <01 |25+1 [1270 |660 1300 125
« 4 <01 |256+1 |<28,3|<39,2 <279 <90,5
“’:“Sxms 4 <01 |25+1

]

100 |<0,1 |25%1 <8,0 <5,0

500 |<0,1 |25+1 <14

1000 {<0,1 |25%1 <30

2000 [<0,1 |25%1 <40

10000{<0,1 |25%1 <100
g x10° |4 1,5t03,0|25 + 1 <1,

100 |03t01,2]25+1 <18 <86,2
af x 10K [<100 [<0,1 |5t025 +0,5t0+1,5 _2to+4

<100 |[<0,1 |25t056 +0,5t0+1,5 Oto+6

<100 |<01 |25t070 Oto+2
Dfg x 10°
(19100 min) | <100 [<01 |2520,1 <15 <43 <10
BE x 108, measured on sets with
te = 300 + 10% and 25 + 1 OC:

x|
at pg x —— = 1,00 x 10° A/m <120
le =1,50x10° A/m <300
=2,15 x 10° A/m <1100

108
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Potcores

P11/7

Core sets with nut and pre-adjusted on A|_.

corre

catalogue number 4322 022.....

AL sponding
ue-value 3B8 3D3 3H1 4Cé6
16 £ 1% 12,2 21400 21800
25+ 1% 19 21410 ® 21810
40 £ 1% 30,5 ® 21420 21820
63+ 1% 48 21430
100 + 1% 76 01900 21440 ® 21240
160 + 1,5% 122 ® 21250
250 + 3% 190 © 01920 ® 21260
400 + 8% 305 01940

Core sets with nut and pre-adjusted on ug.

catalogue number 4322 022.. . ...

He (¢4
3D3 3H1 4C6
15 £ 1% 225 20810
22 £ 1% 186 20820
33+1% 152 20430 20830
47 £ 1% 127 20440
68 £ 1% 105,8 20450 20250
100 +1,5% 87,5 20260
150 + 2% 71,2 20270
220 £ 5% 58,8 20280
660 * 25% 33,9 00400
1300 + 25% 24,2 00200

Core sets without nut: replace the eighth digit of the catalogue number (2) by 0.
Cores with A <63, or ug < 68, have a symmetrical air gap.
Cores with Al > 100, or ug = 100, have an asymmetrical air gap.

Core halves without air gap, without nut

Ferroxcube grade

catalogue number

3B8
303
3H1
4C6

4322 020 28760
4322 020 21020
4322 020 21010
4322 020 21140

® Preferred type.

\ ( March 1984
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P11/7

COIL FORMER

The dimensions conform with the following specifications: IEC 133 (international), NCF 83311

-—
livre 1 (France), DIN 41 294 (Germany) and BS 4061 range 2 (Great Britain).
Dimensions in mm
7250839
‘ .A0.25"'i"
o ‘0.45mc|x
Le28 T
Catalogue number 4322 021 30240
Material polycarbonate
Window area 5,5 mm?
Mean length of turn 23 mm
Max. temperature 130 °C
D.C. losses Ro =1y 1 468,1x10° Q/H
L ke fey
Mass 0,1g
W (March 1984 11



P11/7

INDUCTANCE ADJUSTERS

(old types)

The tolerances on inductance of the pre-adjusted potcores (without adjuster) are given on the pages
""Potcores”’. After inserting a coil (impregnated or not) in an electrical circuit, its inductance can be
adjusted to the required value with an accuracy < 0,03% by means of a continuous inductance ad-
juster. Such an adjuster increases the inductance of the coil, see following pages.

The adjuster is screwed through the potcore into the nut and is held in position by the lips of the ad-
juster head. For special requirements a bigger or smaller adjustment range may be obtained by using

an adjuster belonging to the next higher or lower effective permeability.

The influence of the adjuster on the variability of the inductance is negligible. The maximum per-
missible temperature is 110 OC. Table 2 shows the type of adjuster recommended for different potcores.

Dimensions in mm Table 1, available types

0 D colour J catalogue number
j’ 1,7_ [0R]
L 1,85 natural | 4322 021 31250
3 ] 1,85 red 4322 021 31260
j e 1,85 | vellow | 432202131270
bt ot ~ 1,85 grey 4322 021 31280
5| | 1,76 brown | 4322 02131540
HIENS I
0| I
NN | |
5 v - — 44— Table 2, recommended application
g Fd
v I ]
3 & 5 e AL | 3H1/3D3
- l 40 | 432202131250
i : 33 4322 021 31250
b 63 4322 021 31260
a I 47 4322 021 31260
vy Sy a 68 4322 021 31270
I I 100 4322 021 31270
; itch 030 100 4322 021 31540
M4 | P 150 160 4322 021 31540
250 4322 021 31280
% 220 4322 021 31280
A
~
8
®
&
. |

7250835.2

The adjusters are packed in plastic bags of 100. Please order in multiples of this quantity.

112
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Inductance adjusters (old types) P1/7
LOOSE NUT FOR ADJUSTER
These data are given for those manufacturers who prefer to insert a nut themselves.
©29.4,
i
! P
| B9
. 3"3 3
1% l (I
I M’Q 7250836.2
?1395:0,00?
Catalogue number 4322 021 31630
Material brass, nickel plated
ADJUSTMENT CURVES
Characteristic curves
20 7292532 20 7292533
AL AL
L 46 Loe
(%) /] (%) p—
4
12 12 Vi 4
3H1 / 3D3 3H1 3D3 -
8 17 8 s
4 / / 4
7 %y
% 2 4 6 8 10 % 2 4 6 8 10
number of revolutions number of revolutions
e =33

Adjuster 4322 021 31250

He =47
Adjuster 4322 021 31260

113
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P11/7

7292534
20
AL
L o1
(%)
L~
12 /
A //
3H1 3D3
; ///
4
74
00 2 4 6 8 10
number of revolutions
e = 68
Adjuster 4322 021 31270
7292536
20
AL
L 1
(%)
/]
12
)4
3H1
. /
/
4 /,/
74
00 2 4 6 8 10
number of revolutions
Mg = 150

Adjuster 4322 021 31540

7292535
20
AL ™
T N\
(%) )
3H1
12 //
8
) /
/
v
00 2 4 6 8 10
number of revolutions
e =100
Adjuster 4322 021 31540
20 7292537
aL
L6
(%)
12 |
4l N
2 HV/ ~
’ /
4
)4
/
00 2 4 6 8 10

number of revolutions

pe =220
Adjuster 4322 021 31280
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INDUCTANCE ADJUSTERS

(new types)

. +0,07
’62,13 0 l
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N
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|
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I+
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N
o
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—@1,6

I+

! i
0,2 . ML |
(pitch 0,30

— 16 0,1 7285611.1

Fig. 1.

Material: polypropylene, reinforced with glass fibre.

The tolerances on inductance factor of the pre-adjusted cores without adjuster are given in the table of
pre-adjusted cores with standard A|_ values. The inductance of the pre-adjusted core can be increased
to the required value — with a setting accuracy < 0,03% — by means of a continuous adjuster.

The adjuster is screwed through the centre hole of the core into the nut and is held in position by the
four cones near the top of the adjuster.

The combination of the polyamide moulded-in nut and the polypropylene adjuster — both reinforced

with glass fibre — gives an excellent stability with temperature, shocks and vibrations. Besides this, the
combination has a very smooth adjustment curve due to the excellent concentricity of the moulded-in
nut and the adjuster.

The maximum permissible temperature of the adjustment combination is:

150 OC, during 8 h. The maximum working temperature is 110 OC,
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The tables below show the available types and which adjuster is recommended for typical A values.

Table 1 Colour code of adjusters

catalogue number colour dia C (Fig. 1) material
mm

4322 021 39810 brown 1,85 FXC

4322 021 39890 grey 1,92 FXC

Table 2 Catalogue numbers of recommended adjusters for typical A|_ values

AL 3H1/3H3/3B7

3D3

4C6

16
25
40
63
100
160
250

to be fixed

PACKAGING

The adjusters are packed in plastic bags of 100. Please order in multiples of this quantity.

ADJUSTING TOOL

An adjusting tool combination for M1, 4 and M1, 7 is available, catalogue number 4322 058 03260.

o

0 gg*0)
2158, 060

7285620

For customers who wish to make the
screwdriver themselves the outlines of
the essential part are given in Fig. 2.
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MOUNTING PARTS

MOUNTING

e 2
o FanY
V N\
™ —1 //—
N4
| 1245 NN LA
U ESSL
_// (7 N
[ mark
D r—la?; €
) \_ \(1 J
> <_r;l\’gx X:D -
\ +——8,67max ———! —-»! le08 7275879

(1) tag plate 4322 021 30180
(2) brass container 4322 021 30510
(3) spring 4322 021 30620

The core is suitable for mounting on printed-wiring boards.

The four soldering pins and the earth tag are arranged so as to fit a grid of 2,54 mm (0,1 inch). The pin
length is sufficient for a board thickness of up to 1,6 mm. The board should be provided with holes
of 1,3 £ 0,1 mm diameter.

The container is provided with an earth tag.

It is recommended that the spring (3) be placed in the position indicated to obtain the best stability
against shock and vibration.

Before bending the lips of the container, pressure should be exerted evenly on the rim of the tag plate
until it meets the container. The force which is required is approximately 35 N. After bending

the lips the spring will have the correct tension.
l (March 1984 117
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PART DRAWINGS (dimensions in mm)
(1) tag plate 4322 021 30180

Plate: polyester reinforced with glass fibre, resistant against dip-soldering at 400 °C for 2 s.
Pins : phosphor bronze, dip-soldered

08805 12*32
== > T
== (e [ T [
VA .
LF4— J§
o ___ |52 _— _%l &
‘ TR Z } ] |
| . WA= - B X R
B =i © — )
- t 25—%3 £'1+8J
“al = | 10,160,05
19578 | 012,4.9,

72508336

The tag plates are packed on a polystyrene plate of 200 and 5 plates (1000 pcs) in a cardboard box.
Please order in multiples of these quantities.
(2) container 4322 021 30510

Material: brass, nickel plated, thereafter tin plated.

14§
12/05 max

292 320 213, £0,05
3.2:0,3 |
‘12'67?“3! 7250834 .2

— The containers are packed in cardboard boxes of 2000. Please order in multiples of this quantity.
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P11/7

(3) Spring 4322 021 30620
Material: chrome-nickel steel

in compressed

/ position
-— 1,140/

| -~ 85401 — » l
l I
|
|

|
|

A force of min. 25 N is required to compress the
spring to 0,5 mm.
A force of max. 55 N is required to compress the
spring to 0,2 mm.

The springs are supplied in quantities of 2500. -
Please order in multiples of this quantity.
1,2
max
.
7283857 ’-“0’1 4
max
w (March 1984 119
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CHARACTERISTIC CURVES

ne-« CURVES
1000 7290748
500
Me
a < @
200 ™ 192
™N A1
\\ ///’
100 N
'I\\
AN
50 N
N| Me
20 AN
10
002 005 01 02 05 1 2
A (mm)

Relative effective permeability and turn factor for 1 mH as a function of the air gap length.
Me <975 at A =3 um for 3H1.

120,
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Characteristic curves P11/ 7

TYPICAL Q-CURVES FOR FXC 3H1 -
1000 7292557
900
Q
20c
700 _
600
500 //, N
AT
400
P / AEaN \\N
300 pe= A LA \
220 A \\
o AN
200 i o
100 100
6sp”
0
1 2 5 10 20 50 100 200 (4., 500 1000
Enveloping curves. Coil former 4322 021 30240.
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N L ) SO L R
| curve L number wire Ro/L
200 (mH) | of turns (Q/H)
Q [| A | 103 340 0.10E 1715
[ B 5.55 250 0.12E 1595 |1
T 600F| ¢ 2.29 | 160 0.16 E 1570 | |
D 1.83 143 10x 0.04E.S. | 2530 |}
E 0.46 72 20 x 0.04 E.S. 2490 |
500 [ F 0.23 51 32x0.04E.S. | 2496 |}
~
400 Ro/L=1715G2/H IZEN I
" AN \\
300 - N
\\¢
4 C IE
/41 R ©
200 4 B Y N
AN AN
100 — AN
0 Lol il it L L LAy leiil) -] 1 L 1 LIy Il il L 1 1 LA LIl
1 2 5 10 20 50 100 200 500 1000
— f (kHZ)
FXC 3H1 Coil former 4322 021 30240.
—
He =68
7250080
[ T TTrr T T T T T ™
I | curve L number wire Ro/L
700 N (mH) | of turns (S/H)
Q 5 A 15.2 340 0.10E 1165
i ) 8.22 250 0.12E 1077
T 600F| ¢ | 3.37| 160 0.16E 1045
D 2.69 143 10x 0.04 E.S. 1702
E 0.68 72 20 x 0.04 E.S. 1689
500 F 0.34 51 32x 0.04 E.S. 1696
i Ro/L=1165S2/
400 22N
y/ 4 N\
7 U\\&
300 7 - RN N :
V.4 LN +
Z, S \
- S AN \
200 V/ V4 \\ \\
7 4 AN
i —_a A-B{-C
100 —
0 Lol 1 L 1. 1 ) IS ol Ll 1 1 .} Il IRERERI - 1 il L LAl il
1 2 5 10 20 50 100 200 500 1000
— f (kHz)
- FXC 3H1 Coil former 4322 021 30240.
ue =100
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800 T T LanItie
L number Ro/L
Q curve (mH) | of turns wire (QL}H)
700 A 22.8 340 0.10 E 774
B 12.3 250 0.12E 720
[¢] 5.04 160 0.16 E 695
600 D 4.02 143 10x 0.04 E.S. | 1140
LT LI
B no2y 72 | 10x0.04 E.S. | 122 B % 5, 0 0
r 0.51 51 3z x U.04 E.S. 1137
500 f
7
- \
400 N \
714 \N
yAW 4 A\N
// \\\\\
300 7 SN\ N _F
7 AVA VA VI
V7 N\ N \
s, 6
200 -
7 NA
7
100
0:1:. n Ml .. R " d o dadadalad g gy L R nn
1 2 5 10 20 50 100 200 500 1000
— f (kHz)
FXC 3H1 Coil former 4322 021 30240.
Me =150
800 ™ AT e e
N L number . Ro/L
Q (| €Y | (mH) | of turns wire (©/H)
700: A 33.4 340 0.10E 529
H B 18.0 250 0.12E 490
[¢] 7.40 160 0.16 E 475
600 D 5.92 143 10 x 0.04 E.S. | 782
E 1.52 72 20x 0.04 E.S. | 772
F 0.73 51 32x0.04 E.S. | 779
500 — <N
Ro/L=5290L/H F
7/
400 /- NX
71 AN A}
WiV 4 ANAN N AN
300 IL II \\ \\\ D
V4
7 4 \\ A\ Y AV
/. ALY \
\\ C
200 77 A
y, S ARWA
Z/7
100 ——
»
OIIAI 1 P S nn P i PR SR AT R 0 Y Y T . Lot dadaly
1 2 5 10 20 50 100 200 500 1000
—— f (kHz)
FXC 3H1 Coil former 4322 021 30240.
He =220
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Guaranteed curve
D.C. SENSITIVITY AT 25 °C
x 1076
78288.1
3000 e 72782
l an
Vi ,/ |-
measured measured
3D3 curve / 3H1 curve
2000 s
7
Vi
7
Pe v /
} 7/
/ / /
/ guasranteed
/ K B8 curve
1000 7 7
4 / /
//
700
Y
,/ Wi /
/ /7
500 /
/ /
Z
13 /
//
300
/ /
v
/'
200 /
1 /
100 /
70
50
30
08 09 1 1,2 14 16 2 3 x10°
Nxl,
He X (A/m)
_ Pe—Hep 4e
Pe= He X Hep

Inductance variation as a function of d.c. polarization.
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POTCORES

Three types of core can be supplied:

® CORE SETS provided with an injection-moulded nut for an adjuster and pre-adjusted on an induct-
ance factor A or on a relative effective permeability value p,.
® CORE SETS without nut and pre-adjusted on an Ay ora g value.
® CORE HALVES without air gap.
—= The potcores are in accordance with the following specifications: IEC 133 (international), NCF 83311
(France), DIN41293 (Germany) and BS4061 range 2 (Great Britain).

Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack
contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves. Please
order in multiples of these quantities.

MECHANICAL DATA Dimensions in mm
l
- 14402 ——> +—84+01 —»
<~5,6+8’1‘+
|
’ - 4_0’A+82
{ *0 +8’8
45° [
<
M1,7 I
3+0,1 I - 95
0 +0,3

Al i

5

polyamide
measured at face +03 ] moulded-in
B-C  ROTG | | 12 nut
+0,15

| !

P"IEI 7278399
Pulling out force of the nut >30N
Torque of the screw thread < 8mNm
Extraction force of adjuster from nut > 20N Note: the 4C6 version has

. . " . a cemented nut.
Dimensional quantities according to |EC 205:

c1= 7: =0,789 mm;Cp= 3 /—\'7 =0,0315 mm™3; Vg = 495 mm?; lo = 19,8 mm; Ag = 25,1 mm?;

— ACP min = 20,0 mm?2.
Mass of a core set: 3,2 g
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ELECTRICAL DATA

The combination of two potcore halves without air gap, randomly chosen from a batch, has the
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square
cores and cross cores’, is inserted; the halves are pressed together with a force of 60 N. The values are
valid 5 minutes or more after clamping. Parameters af and D of grade 3B7 are measured on toroid-
wound halves.

freq. 8 temp. grade

kHz mT oC 388 3D3 3H1 4C6
AL t25% 4 <0, 25+ 1 2200 1080 2200 200
Me = 25% 4 <0,1 25 %1 1400 680 1400 125
4 4 <0,1 25+ 1 <245 < 35,1 <244 <818
Ef’E‘—Sxm‘* 4 <011 2541

1

30 <0, 25 +1

100 <0,1 251 <8,0 <5,0

500 <0,1 25+ 1 <14

1000 <0,1 25+ 1 <30

2000 <0, 25+1 <40

10 000 <0,1 25+ 1 <100
ng x 10° 4 1,56t03,0 | 25+ 1 <0,86

30 1,5t03,0 | 251

100 03t01,2 | 261 <18 <6,2
ap x 108/K <100 <0,1 5to 25 +05to+15| —2to+4

<100 <0,1 25 to 55 +05to+15| Oto+6

<100 <0, 25t0 70 Oto+2
D x 10° <100 | <0, 25 +0,1 <12 | <43 <10
(10-100 min) 4 o - ¢ =
Bg x 10°, measured on sets with
ue =300 £ 10% and 25 £ 1 OC:

x|
at s x— 9 =0,90 x 105 A/m <100
€ =1,50x10%A/m <300
=2,15 x 105 A/m <1050

I (March 1984
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Core sets with nut and pre-adjusted on A .

corre- catalogue number 4322 022 . ....
AL sponding
Ke-value 388 3D3 3H1 4C6
25+ 1% 15,7 23810
40+ 1% 25 23420 ® 23820
63+ 1% 39,5 ® 23430 23830
100 + 1% 63 23440 23240
160 + 1,5% 100,5 ® 23250
250 + 2% 157 e 03860 ® 23260
315+ 2% 198 23270
400 + 2% 252 03880 23280
630 + 3% 396 03890 23300

Core sets with nut and pre-adjusted on ug.

catalogue number 4322022 .. ...

He o
3B8 3D3 3H1 4C6
15+1% 205 22810
22+1% 169 22820
33+1% 137,9 22430 22230 22830
47 £ 1% 115,56 22440 22240
68 + 1% 96,1 22450 22250
100 + 1,5% 79,2 22260
150 + 2% 64,6 22270
220 + 3% 53,3 22280
680 + 25% 30,3 02400
1400 + 25% 21,2 02200

Core sets without nut: replace the eighth digit of the catalogue number (2) by 0.
Cores with A| < 100, or ug < 68, have a symmetrical air gap.
Cores with A| > 160, or ug = 100, have an asymmetrical air gap.

Core halves without air gap, without nut:

Ferroxcube grade catalogue number
3B8 4322 020 21400
3D3 4322 020 21270
3H1 4322 020 21260
4C6 4322 020 21350

—=» @ Preferred type.
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COIL FORMERS

Two types of coil former can be supplied:

— with one section;
— with two sections.

The dimensions conform with the following specifications: IEC 133 (international), NCF 83311
(France), DIN 41294 (Germany) and BS 4061 range 2 (Great Britain).

SINGLE-SECTION COIL FORMER

- 115

Catalogue number
Material

Window area
Mean length of turn
Max. temperature

—_—

0
-0,2

4322 021 30250
polycarbonate

9,7 mm?
29 mm
130 °C

Dimensions in mm

0,55 max

D.C. losses
Ro 1 1

VS 3
T #eXfCUX32'3X1O Q/H

Mass 0,15¢

w (March 1984
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TWO-SECTION COIL FORMER

Catalogue number 4322 021 30260
Material polycarbonate
Window area 2 x 4,5 mm?
Mean length of turn 29 mm

— Max. temperature 130 °C

Dimensions in mm

°71.8

Y
7250875
28-10-'66

[|_0.35min

0.55 max

D.C. losses

Rg 1 1
—=—x—x35,1x10° Q/H
L e feu

Mass 02g
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DATA FOR WHEN THE COIL FORMER IS PARTLY FILLED

4 7244328

T
aa [He
(%) 0

|
~
in|

o

o

i

Vzzzzza

NANANRANRRNRRNRNARY

v
%

AA

() A
obE4

T

1

Increase of the a and decrease of the A|_factor for different ug values and A factors as a function of

the relative winding height on a single-section coil former.

Valid for Ferroxcube 3B7, 3H1 and 3D3 only.

Example: On a single-section coil former only 0,4 part of the available height is used. A potcore with
Me = 68 in that case obtains an « factor of 96,1 + 1,3%.

l (March 1984
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Zo 7244321 A =40
o/v
Vi
16 \
N .Ae.g h
§\\\\\\\\\\\\\\\\\<‘\\§ w 63
12
r4
/!
100
8 ..
FTTIAAL : 160
(A === s n
L 4uN =250
gisEgaec S T <150
A SERE =100
-4 e )
: 47
-8 33
0 02 0.4 06 08 , 10
w

Variation of the v and A|_ factors for a coupling winding of one layer as a function of its winding

height hy, on a single-section coil former.

Valid for Ferroxcube 3B7, 3H1 and 3D3 only.

Example: On a single-section coil former a coupling winding is laid on 0,7 of the available height.
A potcore with ug = 68 obtains for that winding an « factor of 96,1 — 1,7%.
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INDUCTANCE ADJUSTERS

+02
050" L 18 0
015 + 01 I “—-01
o0 i 1
1201 ¥ O
R e —{A]
] |
| b
2,7%01 | :
i P
7440, ]
1
} -$27
34202
| p—1B]
U I M17 |
+ » AR
0.4 £01 {pitch 0,35

Fig. A

The tolerances on inductance of the pre-adjusted potcores (with adjuster) are given under Potcores.
After inserting a coil (impregnated or not) in an electrical circuit, its inductance can be adjusted to the
required value with an accuracy < 0,03% by means of a continuous inductance adjuster. Such an ad-

~[7lilA8)

(run out)

(old types)

iy
<—{~Joi[Ag]
T (run out)
| |
74202 ‘
[
b s
' |
3,15‘10,2 | -
|
'
A - M7
04201 (Fiteh 0,35)
0,45+0; Y 72508722

Fig. B

juster increases the inductance of the coil, see following pages.

The adjuster is screwed through the potcore into the nut and is held in position by the four protrusions
near the top of the adjuster. For special requirements a bigger or smaller adjustment range may be

obtained by using an adjuster belonging to the next higher or lower effective permeability.

The influence of the adjusters on the variability of the inductance is negligible. The maximum permiss-

ible temperature is 110 OC.

Table 2 shows the type of adjuster recommended for different potcores.

( March 1984
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Table 1, available types Table 2, recommended application
Fig. | colour | catalogue number A 3H1/3D3 4C6
He L ["Gat number 4322 021 ...
—= A natural | 4322 021 30750
B yellow | 4322 021 30940 15 _ 30750
B white 4322 021 30950 25 _ 30750
A brown 4322 021 31070 22 — 30750
B grey 4322 021 31130 40 30750 30940
33 30750 30940
63 30750 30940
47 30750 -
100 30940 -
68 30940 -
100 30950 -
The adjusters are packed in plastic bags 160 30950 -
of 100. Please order in mutliples 150 31070 -
of this quantity. 250 31070 -
220 31130 -
315 31130 -
400 31130 -
LOOSE NUT FOR ADJUSTER
These data are given for those manufacturers who prefer to insert a nut themselves.
Dimensions in mm
]
7250659.1 io R
0 0
Catalogue number 4322 021 30140
Material polycarbonate
Max. impregnation temperature during 24 hours 120 °C
Recommended distance from mating surface to nut 1,2+0,15 mm
For more information see Potcores General, mounting data.
The nuts are packed in plastic bags of 100. Please order in multiples of this quantity.
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Inductance adjusters (old types)
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ADJUSTMENT CURVES

7278136
20

[

AL 4C6

/]
(%) /

0 5 10
number of revolutions

ne=15
Adjuster 4322 021 30750.

20 7lz73138
AL nyl
L 1/4
(%) /3H1
10
4
0
0 5 10
number of revolutions
Mg =133

Adjuster 4322 021 30750 (3H1).
Adjuster 4322 021 30940 (4C6).

20 7}278140
I
ok 3H 1
/)
(%) /
10 /
/
4
0
0 5 10
number of revolutions
e = 68

Adjuster 4322 021 30940.

20 7278137
AL
L 4C6
(%)
10
/
/l
7’
0
0 5 10
number of revolutions
e =22
Adjuster 4322 021 30750.
20 7278139
AL
L
(%)
3H1T ]
10
//
/
//
0 L~
0 5 10
number of revolutions
Mo =47
Adjuster 4322 021 30750.
20 7278141
AL
L
(%) 3 H/y‘“
10 /
/I
0
0 5 10
number of revolutions
ue =100

Adjuster 4322 021 30950.
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20 7278143
AL
L 3H1]_
(%) l/

V4
y
0
0 5 10

number of revolutions

Mg = 150
Adjuster 4322 021 31070.

20 7278142

AL
L
3H1T

(%) »

10 /

//
//
0
0 5 10

number of revolutions

pe = 220
Adjuster 4322 021 31130.
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INDUCTANCE ADJUSTERS

(new types)

' i :
129 —p -
T
! - 7oselag]
02 |[~—C—r
6,7 i
02§ *
' 1 !
3 > ; ‘_02,1
+0/
| | =
¥ —
0,2 I ML7
(pitch 0,35)

7Z85615.1

Fig. 1.

Material: polypropylene, reinforced with glass fibre.

The tolerances on inductance factor of the pre-adjusted cores without adjuster are given in the table of
pre-adjusted cores with standard Ay values. The inductance of the pre-adjusted core can be increased
to the required value — with a setting accuracy < 0,03% — by means of a continuous adjuster.

The adjuster is screwed through the centre hole of the core into the nut and is held in position by the
four cones near the top of the adjuster.

The combination of the polyamide moulded-in nut and the polypropylene adjuster — both reinforced
with glass fibre — gives an excellent stability with temperature, shocks and vibrations. Besides this, the
combination has a very smooth adjustment curve due to the excellent concentricity of the moulded-in
nut and the adjuster.

The maximum permissible temperature of the adjustment combination is:
150 OC, during 8 h. The maximum working temperature is 110 °C,
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The tables below show the available types and which adjuster is recommended for typical A_ values.

Table 1 Colour code of adjusters

catalogue number colour dia. C (Fig. 1) material
mm
4322 021 39700 black 2,86 FXC
39710 brown 2,80 FXC
39740 yellow 2,62 FXC
39780 white 2,68 FXC
39790 grey 2,90 FXC

Table 2 Catalogue numbers of recommended adjusters for typical A values

AL 3H1/3B7 3D3 4C6
25
40
63 4322 021 39740
100 4322 021 39740 4322 021 39740
160 39780
250 39710
315 39700
400 39790
PACKAGING

The adjusters are packed in plastic bags of 100. Please order in multiples of this quantity.

ADJUSTING TOOL

An adjusting tool combination for M1, 4 and M1, 7 is available, catalogue number 4322 058 03260.

“+8'2 For customers who wish to make the
e screwdriver themselves the outlines of
—| ~—09%0Q2 the essential part are given in Fig. 2.
i
g2,3 07+0,1_‘ ‘—L_—'_"\__ . . H
+0,05 " O r—[— m
7285619
Fig. 2
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Inductance adjusters (new types)
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ADJUSTMENT CURVES
Characteristic curves
20 7288456.1 20 7288453.1
AL AL
L 16 :‘ 16
(%) (%) //
12 / 12
/
: / : /
V|
4 // 4 //
0 = ) =
0 2 4 6 8 10 2 4 6 8 10
number of revolutions number of revolutions
Ay =250; FXC 3H1 AL =315; FXC 3H1
20 7288452.1
AL
L 16
(%) Y,
12
8
4
0
0 2 6 8 10

A( = 400; FXC 3H1

number of revoiutions

Note: O revolutions corresponds to at least one turn of interaction.
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MOUNTING PARTS

MOUNTING ON PRINTED-WIRING BOARDS

7 -©- mark™*
pac
R S %
7 | N « Wi -(o N
5 b N DT\
& ey 0 I RS\ I
t‘i 1:,‘.’ | \5%
) / | <A
A o
7,
max /. N
=t/ |

é/ 13,5mex 08
/ 726:24,06.2

-
(1) tag plate 4322 021 30440
(2) brass container 4322 021 30520
(3) spring 4322 021 30630

The container is suitable only for mounting on printed-wiring boards.

The six soldering pins are arranged so as to fit a grid of 2,54 mm (0,1 inch). The pin length is sufficient
for a board thickness of up to 3 mm. The board should be provided with holes of 1,3 + 0,1 mm
diameter.

The container is provided with an earth tag on its circumference. This tag also serves the purpose of
mounting the coil assembly on the printed-wiring board.

It is recommended that the spring (3) be placed in the position indicated to obtain the best stability
against shock and vibration.

Before bending the lips of the container, pressure should be exerted evenly on the rim of the tag plate
until it meets the container. The force which is required is approximately 60 N. After bending the lips
the spring will have the correct tension.

* There is another mark hole in a similar position on the top of the container.
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PART DRAWINGS Dimensions in mm
Tag plate 4322 021 30440

Plate: polyester reinforced with glass fibre resistant against dip-soldering at 400 OC for 2 s.
Pins: phosphor bronze, dip-soldered.

10,16 £0.05

155%02
508 £0,05

7250880.2

1,50 2,1£0)

The tag plates are packed in units of 100 pieces on a polystyrene plate, and with 500 to a cardboard
box. Please order in multiples of these quantities.

Container for mounting on printed-wiring boards 4322 021 30520
Material: brass, nickel plated then tin plated.

8403
5103

J

i
-
|

11*9° 2%02
287§ 56 103

)4

7250879.1

—= The containers are packed in a primary pack of 70 pieces and a storage pack of 350 pieces. Please
order in multiples of these quantities.
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Mounting parts

P14/8

Spring 4322 021 30630
Material: chrome-nickel steel

in compressed

position
14,0 2015/~ —— «*»1

‘ -11,7£01

7283858 0,1

A force of 45 to 75 N is required
to compress the spring to 0,35 mm.

The springs are packed in units
of 2000 pieces. Please order in
multiples of this quantity.

w (March 1984
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CHARACTERISTIC CURVES

pe-« CURVES

1072 2 4 6 81071 2 4 6 10 2 4 6 810

1000 Eigeseie 1000
8 i o o S s o e e e 3 e e 8
5 SSi=E P PR T 6

A Aue at A =3 u: > 1050 for 3H1
= Bue at A =3 u: >510 for 3D3 4
2 Eﬂena:::B' & 2
] T TN o
100 = = 100
8 : LSS cwiEs ssaal
6 B ‘ 6
4 == 4
2 i 2
It “,
—=4 in mm T
10 [T [ 10

1072 2 4 6 81077 2 4 6 810 2 4 6 810

72415150

Relative effective permeability and turn factor for 1 mH as a function of the air gap length.
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TYPICAL Q-CURVES

1000 7292559
900
Q
800
700
600
lﬂ‘k
500 ,/,/
V| / \\\
% AN
400 74 AAY
He= a4
150 e
300 100 /]
68
e
200 e
A
’%
100 e
=
0
1 2 5 10 20 50 100 200 ¢\, 500 1000
Enveloping curves. FXC 3H1 Single-section coil former.
724507
L R 0 10 8 L A L L LR B A A R4
curve L number wire
(mH) of turns
1400
] A [n,32 | 323 0,15E
B 4,78 | 210 0,20
C 4,65 | 207 [10x0,04E
12200/ 5 |51 | 18 |24x0,04E
3 0,39 | 60 |45x0,04E
1000
800
600
— &\
e
400 N AN
Z4 cNIE
o]
200 o A
e~
= B8
0‘-1:. n PR S S IV Y Y ) TR OTI TY P S T PR W I Y T L sl tadadaly
2 5 10 50 100 200 flkHz) 1000
FXC 3H1 Single-section coil former.
Mo =68
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Characteristic curves P14/8
7245072
LI UL S T o L . L L S W A R
curve L number wire
(mH) | of turns
1400
a A (16,6 323 0,15E
B 7,05 | 210 0,20 E
C 6,82 | 207 [10x0,04E
1200 || p 2:22 N8 |24x0.04E
3 0,57 | 60 |45x0,04E
1000 |
800
600
\\
b
S
400 A D E
Cct—tD
4 \\A
200 = —
8
0 ded 1 Lo da il a1 1 B R IS T n Lod il d Ll
2z 5 20 50 00 200 flkHz) 1000
FXC 3H1 Single-section coil former. 4
ue =100 :E,
Q
o
=
o
o
[
e A R R At a e 2
curve L number wire w
(mH) | of turns
1400
] A |25.0 | 323 0.15E
B [10.55 | 210 0.20 €
C  [10.30 | 207 |10x0.04E
1200 || p 3.3¢ | 118 |24 x0.04E
3 0.87 | 60  |45x0.04E
1000
800
600
N
AN
= ™G
400 ~T%
~ cro—F
- Vo XS,
200 — 8
= =
0 d ol 1 Lo Lt L dadgd 4 L) 4 T R VR i NS NN NEn
2 5 0 20 50 100 200 flkHz) 1000
FXC 3H1 Single-section coil former.
pe =150
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J

T
curve |y, coil former
A 68 single section
700 B 6 | two section
C 47 single section ] N
Q 5 | @ | neosection AN
E 33 single section 2 AV
T 600 F 33 twog sec'iono /5 X
| 717 72 A VA ¥
717
500 7777 \
77 n
1/ T 7 7 M
AL 7T N
400 BE7/Z /7
~ T 7
CetS/ 7 /7
OHL 7
300 EH—F2Z7
FH—%
200
100
0 Ll 1 Ll il L Ll L LALU L 1 Il L L L Ll L1l )
1 2 5 10 20 50 100 200 500 1000
— f(kHz)
Enveloping curves. FXC 3D3
S —— T
curve L number wire Ro/L ]
(mH) of turns (Q/H) |
700 A 0.757 | 120 24x 0.04E.5. | 2746 |
8 0.389 | 86 32x0.04E.5. | 2882 — Il
h c |o0.222 65 45x 0.04 E.S. | 2700 R'°/,l"'27£’6g‘2”-|
T 600f| © 0.107 45 70 x 0.04E.S. | 3268 1
/
s
500 £
=
/4 I/ 1=\
400 1177~ 1]
yARVY R4 Il
1 g7
ll ,I N
300 y i
L
/NBC
200
100
0 - 1 I I I T N N O Lo Ll Ll Ll 1 ISR
1 2 5 10 20 50 100 200 500 1000
— f (kHz)
FXC 3D3 Single-section coil former.
e =33
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Characteristic curves P14/8
R8I L) ma e g8
curve L number wire Ro/L
(mH) | of turns (S/H)
700 A 1.077 120 24 x 0.04 E.S 1932
Q B 0.544 86 | 32x0.04E.S. | 2022 Ro/L=193262 /H
[« 0.317 65 | 45x0.04E.S. | 1890
T 600 D 0.152 45 | 70x 0.04E.S 2292 /
- 7
/A s N
500 f—HAA- N
/4 4 /ﬁ\
I 17
Y/ N
400 - 177,177
THEF S
/71 C
300 AE7EC D ESP_
200
100
O )] i B SIS S S S R AR N T T U N Lol L S AR TS . 1 L L L Ll
1 2 5 10 20 50 100 200 500 1000
— f (kHz)
FXC 3D3 Single-section coil former.
ue =47
72497
: . 1 S S L N I M A A A
curve L number wire Ro/L 7 Ro/L=1334Q/H HH
(mH) of turns (Q/H) T
) 700 A 1,560 120 24 x 0.04E.5. | 1334 }
Q 8 0.80) 86 324 0.04E.S. 1400 ,’ J/\
C 0.457 65 45x 0.04E.5. | 1315 1
T 600 o] 0.219 45 70 x C.04 E.S. 1588 Il 7 I/ \‘
I~/ AN
177
/-
500 1B/
717 s
17 N
400 'I.C_D 7
A ACBD
300
200
100 u
O I L I L N LR U R - i IR EETRIE T 1 Lol L Ll il
1 2 5 10 20 50 100 200 500 1000
— f (kHz)
FXC 3D3 Single-section coil former.
ue =68
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X 7247760
curve L number wire Ro/L | H
(mH) of turns (Q/H) |
700 A 0.732 118 | 20x0.04E.5. | 3247 |F
Q B 0.354 82 | 28x0.04E.5. | 3445
C 0.222 65 36 x 0.04E.5. | 3686
T 600 D 0132 50 45 x 0.04 E.S. 3764 || Ro/L=3247 Q2 /H ]
i
]
500 £
7
l Iy
7
400 a
7
-
300 4 N
/75 BCD
L/
200 z
100
0 I B | 1 T T U TS 0 N A T e 1 T I S N N N ') 1 Ll Ll
1 2 5 10 20 50 100 200 500 1000
— f (kHz)
FXC 3D3 Two-section coil former.
e =33
T T T A
curve L number wire Ro/L
(mH) of turns (Q/H)
700 A 1.044 18 20 x 0.04E.5. | 2278
Q B 0.504 82 | 28x0.04E.5. | 2417 Roll=2278Q/H
C 0.317 65 36 x 0.04E.5. | 2586 1
T 600 D 0.187 50 | 45x0.04E.S. | 2641 1"
LN
500 £ a
/1 / E
400 /1 4 i
7 D
£ A7C
300 7 B
7 Noal [
A
200
100
0 Lol Ll 1 I U TS R S N0 N - § I N T T N N VN U L LU L i ilL
1. 2 5 10 20 50 100 200 500 1000
— f (kH2)
FXC 3D3 Two-section coil former.
He =47
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Characteristic curves P14/8
'7Z'lc;77' 4,
curve L number wire Rov/L
(mH) | of turns (Q/H)
700 A 1.508 118 20 0.04E.5. | 1577
Q 8 0.728 82 28x0.04€.5. | 1673 |JJRa/L=1577R/H T A
C 0.458 65 36 x 0.04E.5. | 1790 T .o~
T 600!l 0.271 50 | 45x0.04E.S. | 1829 I v/ oA
f V/
] / NC\NND
500 ] '/ J
7 \
Ta/Zl, '
FHf N
400 771 L
A1 A
7771
AL
300 ACD 8
200
100
O [ I U I T DA - 1 T . Y AR IE 1 Lt L Ll il
1 2 5 10 20 50 100 200 500 1000
—f(kHz)
FXC3D3 Two-section coil former.
e =68
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INDUCTANCE VARIATION AS A FUNCTION OF AT~

4

7246597

FXC3D3

A—LL (/o)

35

He= 68

25

AN

AN

20

25
AT~

30
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Characteristic curves P14/ 8
2 TTTT T 71_4::;%:2_
AL Saines: o231
) FXC4CB
T
"
1
=He=221]
—~ Yy
LA
05
y -
a - We=15H
0
0 5 10 15 20 25 30
—» ATV
2 | TTTT 1712677 .
.y J REES
FXC 3H1 1
(%) v
T 15 Ve =220 .
T
Il
L - e =150
NEEa
' lbe=100 -+
0.5 ' - =
v Ye =47 HH
TITL]
e =33 1
TIT
0 TTITT
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1 7270808
3D3
AL
L
(/o)
0 L]
—
Iy
N
AL:
N 100
-1
-2
-3,
0 10 20
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Characteristic curves P14/8

D.C. SENSITIVITY AT 25 °C

x 1078
3000 7278289.2
2000
Be q d+—
/ , 388 curve
measured /
3H1curve,/ / /
1000 7 7
7
Y measured | |
/ / 388 curve
700 7
Ve
// [ /
500 / 7
///
777
/)
300
//
‘L)
/ 7
2
200 7 4
Pas
s
v/’
7
/ ///
ved
G
100 7
4
7/
70
50
30 -
08 09 1 12 14 16 2 3 x10®
Nxl1,
o X (A/m)
Be= ke —Hep
F™ g xhen

Inductance variation as a function of d.c. polarization.
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Characteristic curves P18/11

POTCORES

Three types of core can be supplied:

® CORE SETS provided with an injection-moulded nut for an adjuster and pre-adjusted on an inductance
factor A or on a relative effective permeability value pe.

® CORE SETS without nut and pre-adjusted on an A|_or a pg value.
e CORE HALVES without air gap.

The potcores are in accordance with the following specifications: IEC 133 (international), NCF83311 <=—
{France), DIN 41293 (Germany) and BS 4061 range 2 (Great Britain).

Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack

contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves. Please
order in multiples of these quantities.

MECHANICAL DATA Dimensions in mm
- 17,9+0,3 <+— 10,6+01 —»
16.9% 0% <7204 +0,2
> |+-04
- 76 0 » ' 0
=03 |
4 ?,+08
45 —a 0
>
' M17
3+01 i E— 13,4
0 +0,3
> l
measured at face NI ) polyamide
' 38 I B-C RO*03_] | moulded-in
T 06T 0 ! < 2,3 nut
_J 4.8 L_ +0,15
£63 el
£} E 7276994
Pulling-out force of the nut =>30N
Torque of the screw thread < 8mNm
Extraction force of adjuster from nut = 20 N Note: the 4C6 version has a cemented nut. «—

Dimensional quantities according to |EC 205:

Ci=2Z % =0,597 mm';Cy=X —A'—z- =0,0138 mm3; Vg = 1120 mm?; lg = 25,8 mm; A = 43,3 mm?;
ACPmin = 36,3 mm? |—

Mass of a core set: 6,4 g.
w ﬂarch 1984 157
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ELECTRICAL DATA
The combination of two potcore halves without air gap, randomly chosen from a batch, has the
following guaranteed properties. A measuring coil as described in the General section Potcores, square
cores and cross cores is inserted; the halves are pressed together with a force of 100 N. The values are
valid 5 minutes or more after clamping. Parameters a and D of grade 3B7 are measured on toroid-

wound halves,

freq. B temp. grade

kHz mT oC 3B8 3D3 3H1 3H3 4C6
AL +25% 4 <0,1 25+1 3080 1500 |3650 3100 260
Me + 26% 4 <0,1 25+ 1 1470 700 1750 1475 125
o 4 <0,1 25+1 <208 <299 {<19,0 <20,0 <711
t"’:LI"ﬁxm6 4 <01 |25+1

i

30 <0,1 25+ 1 <18

100 <0,1 25+ 1 <80 (5,0 <29

500 <0,1 25+1 <14

1000 [<0,1 25+ 1 <30

2000 |<0O,1 251 <40

10000 | <0,1 25+ 1 <100
P (W) 25 200** 25+ 1 <0,30

100 + 1 <0,35

ng x 103 4 1,5t03,0(25+1 <0,86

30 1,6t03,0(25+ 1 <0,75

100 03t01,2|25+1 <18 <6,2
oq:x106/K <100 |<0,1 5to 25 +05t015(+0,7+03| -2to+4

<100 |<0,1 25 to 55 +05t015(+0,7+03|{0to+6

<100 |<0,1 25t0 70 Oto+2 +0,7+0,3

6
:)1'(:)-)1(01(?min) <100 |<0,1 25 +0,1 <12 <4,3 <3,0* <10
BE x 108, measured on sets with
e =300 + 10% and 25 + 1 OC:
N xlg
at pg x =1,00 x 10° A/m <120
e =1,60 x 10° A/m < 300
=2,30 x 10° A/m <1100

*

]'his value is valid within the temperature range of 25 to 70 ©C.
** B is calculated with Acpmin = 36,3 mm2.
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Potcores

Core sets with nut and pre-adjusted on A| .

P18/1

AL corre- catalogue number 4322 022.. .. ..
sponding
ug-value 3B8 3D3 3H1 3H3 4C6
25+ 1% 11,9 25810
40+ 1% 19,0 25420 ® 25820
63+ 1% 30 ® 25430 25230 25830
100+ 1% 47,5 25440 25240
160+ 1% 76 05910 25450 25250
250 £ 1,5% 119 ® 25260* ® 25560
315+ 2% 149 ® 25270 ® 25570
400 2% 190 © 05940 25280 25580
630+ 3% 298 05950 25300 25600
1000 £+ 5% 475 25310
1250+ 5% 593 05370
Core sets with nut and pre-adjusted on ue.
catalogue number 4322 022.. . . ..

He “ 388 303 3H1 3H3 4c6
15+ 1% 178 24810
22+ 1% 147 24820
33z 1% 120 24430 24230 24830
47+ 1% 100,5 24440 24240
68+ 1% 83,6 24450 24250

100 £ 1,5% 68,9 24260
150+ 2% 56,3 24270
220+ 3% 46,5 24280
705 + 25% 25,9 04400

1750 + 25% 16,5 04200

Core sets without nut: replace the eighth digit of the catalogue number (2) by 0.

Cores with A} < 160, or ug < 68, have a symmetrical air gap.

Cores with A| > 250, or ug = 100 and all 3B8 cores have an asymmetrical air gap.

Core halves without air gap, without nut:

Ferroxcube grade

catalogue number

3B8
3D3
3H1
3H3
4C6

4322 020 21670
4322 020 21520
4322 020 21510
4322 020 21650
4322 020 21610

® Preferred type.

* Approval according to CECC 25 100-018.

\ (March 1984
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COIL FORMERS

Three types of coil former can be supplied:

— with one section;
— with two sections;
— with three sections.

The dimensions conform with the following specifications: |EC 133 (international), NCF83311
(France), DIN 41294 (Germany) and BS 4061 range 2 (Great Britain).

SINGLE-SECTION COIL FORMER Dimensions in mm

[
{ i)

|

7150565|

<0 35 min
’ 0,55 max
4— 7_0 1 —
Catalogue number 4322 021 30270 D.C. losses
i R

Material polycarbonate Ro _ _1_ x 1_ x 16,4 x 10° /H
Window area 18 mm? L e  fou
Mean length of turn 37 mm
Max. temperature 130 °C Mass 0354
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Coil formers

P18/1

TWO-SECTION COIL FORMER

2.2%02
[

%84,

Catalogue number 4322 021 30280
Material polycarbonate

Window area 2 x 8,7 mm?
Mean length of turn 37 mm

Max. temperature 130 °C

THREE-SECTION COIL FORMER

Catalogue number 4322 021 30290
Material polycarbonate

Window area 3 x 5,4 mm?
Mean length of turn 37 mm

Max. temperature 130 ©C

A

o3

[]

(= o]

o
— ¥
7250664
21-10-'66
0.25mn 0.35min
0.65max 055 max
L 7-8,

D.C. losses

R

o 17,2x 10° /M
L ke feu

Mass 0,35¢g

025min |
04577

0
7o

D.C. losses
Ro

i JU S 18,4 x 103 Q/H

L " ke feu

Mass 044

W ( March 1984
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DATA FOR WHEN THE COIL FORMER IS PARTLY FILLED

T

i
aa ”'ef
(%) BHa7RH

220 5 . z g

>
FHEe
3
1]
il
\

U
(3]
o
)
\
N

O

Increase of the « and decrease of the A factor for different ug values and A| factors as a function of

the relative winding height on a single-section coil former.

Valid for Ferroxcube 3B7, 3H1 and 3D3 only.

Example: Of a single-section coil former only 0,4 part of the available height is used. A potcore with
ue = 68 in that case obtains ana factor of 83,6 + 1,30%.
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Potcores

_/

P18/11

20

244322

o

>

=63

N\ 4
AR

%

160

250

400

L 1,=220

150

+100

ca

U

47

33

{e2]

0.2

04

06

08

10

Variation of the w and A|_factors for a coupling winding of one layer as a function of its winding
height hyy on a single-section coil former.
Valid for Ferroxcube 387, 3H1 and 3D3 only.

Example: On a single-section coil former a coupling winding is laid on 0,7 of the available height. A
potcore with ug = 68 obtains for that winding an « factor of 83,6 — 1,7%.

\ ( March 1984
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INDUCTANCE ADJUSTERS

(old types)
05+0,2
'y 0 0
0f5+01 r 2"’—01*‘
v
1200 ¥ —JfH
P T“T'— "T—“"Tﬂl"
!
3,7max
¢ Lo (Toi[AB)
86402 l | ! (run out)
T <} d -
388,
, 8]
020 > M7 |
“-0) (pitch 0,35
90°+2°
AN

LV
045401 A ey

See next page for diameter, d, of magnetic tubes.

Dimensions in mm

The tolerances on inductance of the pre-adjusted potcores (without adjuster) are given under Potcores.
After inserting a coil (impregnated or not) in an electrical circuit, its inductance can be adjusted to the
required value with an accuracy < 0,03% by means of an continuous inductance adjuster. Such an ad-
juster increases the inductance of the coil, see following pages.
The adjuster is screwed through the potcore into the nut and is held in position by the four protrusions
near the top of the adjuster. For special requirements a bigger or smaller adjustment range may be ob-
tained by using an adjuster belonging to the next higher or lower effective permeability.

The influence of the adjusters on the variability of the inductance is negligible. The maximum permiss-

ible temperature is 110 ©C.

Table 2 shows the type of adjuster recommended for different potcores.

164
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Inductance adjusters (old types)

P18/11

Table 1, available types

Table 2, recommended application

d 3H1/3D3 4C6 -
mm colour | catalogue number He AL cat. number 4322 021 ... ..
2,5 white 4322 021 32130 15 32160
2,7 brown | 4322021 32140 25 32160
2,77 black 4322 021 32150 40 32160
2,7 naturel | 4322 021 32160 22 32160 -
2,7 red 4322 021 32170 63 32160
33 32160 32170
100 32160
47 32160
68 32170
The adjusters are packed in plastic 160 32170
bags of 100. Please order 250 32130
in multiplies of this quantity. 100 32130
315 32140
150 32140
400 32150
220 32150
630 32150
LOOSE NUT FOR ADJUSTER
These data are given for those manufacturers who prefer to insert a nut themselves.
Catalogue number 4322 021 30140
Material polycarbonate
Max. impregnation temperature
during 24 hours 1200C
Recommended distance from
mating surface to nut 2,3+0,15 mm
For more information see Potcores General,
inductance adjustment.
The nuts are packed in plastic bags of 100 each.
Please order in multiples of this quantity.
v
72506591 ‘
0,4
0*%
Dimensions in mm
l (March 1984 165



P18/11

ADJUSTMENT CURVES
7278144
20
=
AL 4C6
L /
(%) )4
10
/
4
L4
0 L1
0 5 10
number of revolutions
He=15
Adjuster 4322 021 32160
20 7278146.1
e AL 3D3, 3H1
L
(%) A
4C6
10 /
/
0 ‘.4
0 5 10

20

AL
L

— (%)

10

number of revolutions

pe =33
Adjuster 4322 021 32160 for 3B7, 3H1 and 3D3

4322 021 32170 for 4C6

7278148.1

5 10

number of revolutions

Mg =68

Adjuster 4322 021 32170

7278145

20
AL
L 4C6
(%) P
4
10 /
/
)4
v
V
0
0 5 10
number of revolutions
e =22
Adjuster 4322 021 32160
20 72781471
AL
L
(%) 3D3,3Hl_
10
/
)
v
0
0 5 10
number of revolutions
Mg =47
Adjuster 4322 021 32160
7278149.1
20
AL
L 3H1
(%) pai
4
10 4
/
0 Lt
0 5 10
number of revolutions
e =100

Adjuster 4322 021 32130
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Inductance adjusters (old types)

P18/11

20 7Z78150.1 20 7Z78151.1
AL AL
L 3H1 4~ L
(%) (%) 3H1 [ _]
-
10 / 10
/ /
4
0 0
0 5 10 5 10
number of revolutions number of revolutions
e = 150 He =220
Adjuster 4322 021 32140. Adjuster 4322 021 32150.
\(r March 1984 | 167






P18/1

INDUCTANCE ADJUSTERS

(new types)
- 03,13+g’07 i<—
— 0 e
0297 s
L .
1,2 0 L NA S
y __0,1 —t — 1\
=
06.8, ZToge[g]
|« C —>|
88 }
+
+0,2 T 0.7 .
t
3,9 — —@2,1
+0,1 '
| lems
T H
0,2 M7
(pitch 0,35)
sprue

0,7
*0,05

s 0
25 01

7Z85617.1

Fig. 1.

Material: polypropylene, reinforced with glass fibre.

The tolerances on inductance factor of the pre-adjusted cores without adjuster are given in the table of
pre-adjusted cores with standard A|_values. The inductance of the pre-adjusted core can be increased
to the required value — with a setting accuracy < 0,03% — by means of a continuous adjuster.

The adjuster is screwed through the centre hole of the core into the nut and is held in position by the
four cones near the top of the adjuster.

The combination of the polyamide moulded-in nut and the polypropylene adjuster — both reinforced"
with glass fibre — gives an excellent stability with temperature, shocks and vibrations. Besides this, the
combination has a very smooth adjustment curve due to the excellent concentricity of the moulded-in

The maximum permissible temperature of the adjustment combination is:
160 ©C, during 8 h. The maximum working temperature is 110 ©C.

nut and the adjuster.
\ ﬂnarch 1984
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The tables below show the available types and which adjuster is recommended for typical A|_values.
Table 1 Colour code of adjusters

catalogue number colour dia. C (Fig. 1) rnaterial
mm
4322 021 39600 black 2,90 FXC
39610 brown 2,72 FXC
39620 red 2,52 FXC
39670 violet 2,83 FXC
39680 white 2,62 FXC

Table 2 Catalogue numbers of recommended adjusters for typical A| values

AL 3H1/3H3/387 3D3 4c6
25
40
63
100
160 4322 021 39620 4322 021 39620
250 39680
315 39610
400 39670
630 39600 |
PACKAGING

The adjusters are packed in plastic bags of 100. Please order in muitiples of this quantity.

ADJUSTING TOOL
An adjusting tool combination for M1, 4 and M1, 7 is available, catalogue number 4322 058 03260.

1,1+8’2 For customers who wish to make the
™ screwdriver themselves the outlines of
. 450,9*'8.2 Oﬁs‘:&} the essential part are given in Fig. 2.
'
223 07+8,1* A _7§ ‘g}
+ ,
+0,0 r‘ n
t
7285619
Fig. 2
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Inductance adjusters (new types)

P18/11

ADJUSTMENT CURVES
Characteristic curves
7Z88462.
20
AL
Lo
(%) s
12 /
8
4
V
o 2 4 6 8 10

number of revolutions

AL = 160; FXC 3D3

20

7288460.1

>
=

X

2 4 6 8
number of revolutions

Ay = 315; FXC 3H1
20

10

7288457.1

/

/

0 2 4 6 8
number of revolutions

AL = 630; FXC 3H1

10

728846:.1
20

AL ~

0 //
0 2 4 6 8 10
number of revolutions
AL =160; FXC 3H1
20 7288458.1
AL
Lo
(%) e ///
12 //
4
8 /
' /
/
0
0 2 4 6 8 10

number of revolutions

A =400; FXC 3H1

Note: 0 revolutions corresponds to at least one turn of interaction.
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P18/11

MOUNTING PARTS

MOUNTING
mark
I
y %
) Ei -
N T
—.i1208
7242407.1
(1) tag plate 4322 021 30450 (4) nut 4322 021 30710
(2) brass container 4322 021 30530 (5) fixing bush 4322 021 30720
(3) spring 4322 021 30640

The core is suitable for mounting on printed-wiring boards and on conventional panels.
The parts 1, 2 and 3 are sufficient to construct an assembly for use in combination with printed wiring.

The eight soldering pins are arranged so as to fit a grid of 2,54 mm (0,1 inch). The pin length is sufficient
for a board thickness up to 3 mm. The board should be provided with holes of 1,3 + 0,1 mm diameter.

* There is another mark hole in a similar position on the top of the container.
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Mounting parts P18/11

If one-hole mounting is preferred, the parts 4 and 5 should be added. The coil assembly may then be

mounted on panels having a thickness of up to 2 mm. The panel should be provided with a hole of
8,5 mm diameter.

It is recommended that the spring (3) be placed in the position indicated to obtain the best stability
against shock and vibration.

Before bending the lips of the container, pressure should be exerted evenly on the rim of the tag plate
until it meets the container. The force which is required is approximately 100 N. After 'bending the

lips the spring will have the correct tension.
PART DRAWINGS
(1) Tag plate 4322 021 30450

Plate: polyester reinforced with glass fibre,
resistant against dip-soldering at 400 ©C for 2 s.

Pins:  phosphor-bronze, dip-soldered.

Dimensions in mm

1,5£01
13£02 21200
o~
=3
o
::2 +
—— @
[=]
—
/) i
1
w0 | - | ——
YL §
H |+ 4 ©
0[Ol A _—
e pit=) N
~| 2w

I

508005
eem——d
1046005

7250667.1

The tag plates are packed in units of 75 pieces on a polystyrene plate, and with 500 pieces to a card-
board box. Please order in multiples of these quantities.
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P18/11

(2) Container 4322 021 30530

Material: brass, nickel plated; thereafter tin plated
03
2,9*3

1Ny

) 19’7 max

980,

I

2102

D S
12,4 £015

301

120°£30'
I mark
(%]
OO
W
w
o
|
N ~ ¥
e
* A0
0 13
L °
8,20
- 10EM
168 £02

7250666.2

The containers are packed in a primary pack
of 70 pieces, in a storage pack of 350 pieces.
Please order in multiples of these quantities.
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Mounting parts P18/11

(3) Spring 4322 021 30640
Material: chrome-nickel steel

in compressed

A force of 68 N to 113 N is required
to compress the spring to 0,55 mm.

The springs are supplied in quantities
of 1000 pieces. Please order in multiples

of this quantity.
1,6
+01
A |
7283859 . 0;7
+0,01
(4) Nut 4322021 30710 (5) Fixing bush 4322 021 30720
Material: brass, nickel plated Material: brass, nickel plated
M8x05
6+g,1
D
T T T
l | l s S
' i | S
w
| ' “o’{
[ lll ! — . 4
4
Y I
~ e
1 7250657
. 25-5-'65

7250656
1-3-'66

The fixing bushes are supplied in quanties
of 2500. Please order in multiples of

this quantity.
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P18/1

CHARACTERISTIC CURVES

pe — @ CURVES

10-2 2 4 6 81077 2 4 6810 2 i 6 810

1000 T 1000
8 H ES=s===ss: E e 8
6 A e 5 o i 6

S A e at A =3 y: > 1310 for 3H1
4 SRR B e at A=3 u:> 530 for 3D3 4
B
2 2
L e‘a o
— il
100 EEL L 700
8 ESSSossshsti S5 8
6 £ S=e “H 6
4 B 4
A
2 73 2
—s4 inmm }
10 [T TIIT | 0

1
107 2 4 6 81077 2 4 6 810 2 4 6 810

72415160

Relative effective permeability and turn factor for 1 mH as a function of the air gap length.
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Characteristic curves P18/ 1

TYPICAL Q-CURVES FOR FXC 3H1

7292558
1000 7 \A
4
AN\
200
. N\
800 12N
/\\\
77/ RAN
i NN\
500 /S /
VARV AV XN
500 / / / \ \ \\ N
VAvAWA PARRR\
/ ] AR
/ / WA
300 4 ,/ /) A
/ // //
200 / 4 // / / /
1e=220 {150 | [100 68 [47 |33
100
0
7 2 5 10 20 50 100 200 (4, 500 1000
Enveloping curves. Single-section coil former.
1600 R 8 L8 e L. LLL I
R L number . Ro/L
Q curve (mH) | of turns wire (Q2/H)
1400[[ & |12 457 0.18 E.E. 779
B 5.25 275 0.22 E.E. 872
C 1.71 157 0.30 E.E. 825
1200 D 1.78 160 36 x 0.04 E.S. 1228
E 0.58 91 63 x 0.04 E.S. 1283
F 0.04 24 200 x 0.04 E.S.S. 1700
1000
800
600 Ro/L=77900L/H
7
77T\
400 ~ NNE
a vard DNKE:
4 A e AN
7 - ‘\‘
200 > — S~
SRR A
0 T T I s T T T TP B T T T e,
1 2 5 10 20 50 100 200 50 1000
— f(kHz)
FXC 3H1 Single-section coil former.
e =33
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1600 T T T
L number . Ro/L
Q CUIVE | (mH) | of turns wire (Y/H)
1400 A [20.7 457 0.18 E.E. 546
B 7.49 | 275 0.22 E.E. 612
c 2.44 | 157 0.30 E.E. 579
1200|| P 2.53 | 160 36 x 0.04 E.S. 861
E 0.82 91 63 x 0.04 E.S. 900
F 0.06 24 | 200x0.04 E.S.S. | 1192
1000
800
600 Ro/L=5460./H{ =<
7 \
7 V C NE
// 14' \‘ \\
400 .o Fp QY
A o~ N\
7 vy P A\
// Z
200 — -~
’g — FY ~;\A
cB T
0‘... L M P AT AL Y Y Y T n P I T AV PR R Y AT L N EErEnnn
1 2 5 10 20 50 100 200 500 1000
—= f(kHz)
FXC 3H1 Single-section coil former.
ue =47
7244752
TTTTTTTI7T 1T 1T T T TTT] T 177}
[ curve| L !number wire Ro/L
;-‘ (mH)  |of turns * (Q/H)
1400 |1 A | 29.7 | 457 0.18€.E. | 378
qQ || 8 |08 |25 0.22E.E. | 423
| c 3.53| 157 0.30E.E. | 399
) 3.66 | 160 | 36x 0.04E.S. | 594
1200 E 1181 91 1 63x 0.04E.5. | 637
F 0.081 24 '200x0.04E.5.5.1 826
1000 ] Rn' L= 378 Q/H
7/
800 f
7 =
AL N_
7/ 7 NN
600 7 v AN
7 7
4 A N
A A —NX
400 — i "
= =
200 Z
C
T |
0 PSRRI "t il B P I Y Y Y T L Pl IV A PR R I Y T N T
2 5 20 50 100 200 f(kHz) 1000
FXC 3H1 Single-section coil former.
pe =68
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Characteristic curves P18/11
72667690
curve L number wire Ro/L
(mH)  |of turns (YH)
1400}| A [43.9 457 0.18E.E. 255
Q B 16.0 275 0.22E.E. 286
c 5.21 | 157 0.30E.E. 271
1200]| © 5.40 | 160 36 x 0.04 E.S. 402
E .75 | 9 63 x 0.04E.S. 430 | fiRg/L=255G/H
F 0.12 24 | 200x0.04E.5.5. | 564 i
1000
74 -~
£ EX,
800 V4
AN
7 \
7 V4 70N\
V4 P, ANEAN\Y
600 7 4 2 N\
VA p. AL v \
4 7
L
400 7 A
7
7 i
v
200 > C
0 0 2 1 2 B 2 2 5 3
10 10 0 0
—» f(kHz)
FXC 3H1 Single-section coil former.
pe =100
curve L number wire Ro/L
(mH) of turns (Q/H) 72647511
A 65.9 457 0.18 E.E. 170
B 24.0 275 0.22E.E. 190
c 7.82 157 0.30 E.E. 180
1400 D 8.10 160 36 x 0.04E.S. 268
Q E 2.63 91 63 x 0.04 £.5. 286
F 0.18 24 | 200x 0.04E.5.5. | 376
T1zoo .
R0/L= 170R/H
1000 £ y
/4 A \
7 = AY
4 \
800 7 N\
7 A \
7/ Y\
7 73 y £ AN \‘
\
600 ya 1/ —\\
7 7 T\
7 7 T\
,I// D —E\
400 7 — N \
N B \
A}
200 H
‘k
1
0 I
10° D 102 ¢ ; 10°
—» f(kHz)
FXC 3H1 Single-section coil former.
ue =150
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P18/11

ez
curve L number wire Ro/L |1
(mH) of turns (Q/H)
A 96.6 457 0.18E.E. 117
1400 B8 35.1 275 0.22E.E. 130
Q c .5 157 0.30 E.E. 122
D 1.9 160 36 x 0.04 E.S. 182
T1200 E 3.85 91 63 x 0.04 E.S. 195
F 0.27 24 200 x 0.04 E.S.S. 253
ARg/L=17Q/H
1000 A0 >
i ZZ TN N\
y A .V 4 QY
800 ya 77 S\
7/ ] A N
y 4 Z/ F A\ |
ya 7. B —
600 V4 N \ \
\\
v/ N \ \
Il N N \\ \\\
400 Z NS o\
O D\—EXY
v \ \
L \ \
200 Laia
A
0 0 2 B (] 2 5 2 5 3
10 10 10 10
— f(kHz)
FXC 3H1 Single-section coil former.
fte = 220
TYPICAL Q-CURVES FOR FXC 3D3
1600 15°°5L_
en\;il:[iing coil former He
1400 1 single section | 33
Q 2 single section | 47
» 3 single section | 68
1200 4 two section 33
5 two section 47
6 two section 68
1000 7 three section 33
8 three section 47
9 three section 68 —iz =
800 Z —
/-'//,ﬁ \N\.‘re
L2 AVANEA'GNE
600 A N >
bt QO
94— L
400 L 4/ N L
o 1
18 / b
200
0 Q) (] 2 2 s 3
10 10 10 10
—» f(kHz)
Enveloping curves.
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Characteristic curves P18/ 11

N
1600 e,
curve L number wire Ro/L
(mH) | of turns (Q/H)
14001 A 1.07 124 45 x 0.04 E.5. 1337
Q 8 0.64 9 63 x 0.04 E.S. 1252
¢ 0.20 54 100 x 0.04E.5.5. | 1358
T 1200 Emma
1000
800
Rolll. =1337Q /H
600 )
7 .
77 AN NG
A N
4 N
00 A \
9
200
0 0 2 5 1 2 5 2 2 5 3
10 10 10 10
—» f(kHz)
FXC 3D3 Single-section coil former,
e =33
1600 7250856
curve L number wire Ro/L
(mH) | of turns (Q/H)
14001 A 1.52 124 45 x 0,04 E.S. 938
Q B 0.91 % 63 x 0.04E.S. 878
' c 0.2 54 100 x 0.04E.5.5. | 953 — -
T 1200 :
100¢
— Ro/L =938 Q/H
800 7
y
7/ SA
e N
600 72 SN
1 / A7 NN
7 ANEIAN
7 C NS TN
400 A
7 4 AN
A
200
" {
11
0 I [
10 f ’ 10’ 10° ’ 10°
—» f(kHz)
FXC 3D3 Single-section coil former.
o =47
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1600 7250857
curve L number wire Ro/L |]
mH) | of turns ©Q/H) %
1400([ A | 220] 124 | d45x0.04E5. | 649 |-
Q 8 1.32 % 63 x 0.04 E.S. 608 ||
0.42 54 100 x 0.04 €.5.5. | 659 |-
T 1200
1000 Ro/L=649RQ/H
B
800 — —
77 S
77
y. p AN
600F VAW #4Wv.4 NISNEN
N
4 AN
A
400 3
200
03 2 1 2 2 B 3
10 10 10 10°
—» f(kHz)
FXC 3D3 Single-section coil former.
ug =68
1600 7119‘659
curve L number wire Ro/L
H) | of turns (Q/H) -
1400]| A 0.67 98 45 x 0.04 E.S. 1661 |+
Q B 0.34 70 63 x 0.04 E.S. 1761
c 0.11 40 120 x 0.04E.S.S. | 1521
? 1200
1000
800
Ro/L=1661%/H{
N
ya Y |
600 I/ “, c_,_‘:
7 17
400 ///% N
Y777 N
7z AN
200
0
10° : 10' s 102 10°
—» f(kHZz)
FXC 3D3 Two-section coil former.
e =33
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Characteristic curves P18/11
1600 muEn
curve | L | number wire Ro/L
H) | of turns (Q/H)
14004 A 0.95 98 45x 0,04 E.S. 1586
Q 8 0.49 70 63x0.04E.S. 1235
C 0.16 40 120 x 0.04 E.S.S. | 1067
T 1200
1000
Ro/L=1586G/H
800 2
7/ B3 nEa
7 AN L
7 AN
600 17 AR NN
y///4
/4
/4 AN
400 e =
200
0 2 1 2 2 s 3
10 10 10 10
—» f(kHz)
FXC 3D3 Two-section coil former.
e =47
1600 7250860
icurve L number wire Ro/L
(mH) | of turns (Q/H)
1400 | A 1.37 98 45 x 0.04 E.S 1097
Q B 0.70 70 63% 0.04E.S 854
C 0.23 40 120 x 0.04E.S.S. | 738
? 1200
1000 Ro/L=1097R/H
,Ii B <
800 .5 e
777 INONNGC
1777
/4 4 N
600 7 OOk
4 \‘
400
200
0 1 2
10 10 102 ® 10°
—» f(kHz)
FXC 3D3 Two-section coil former.
ue =68
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1600 7250861
curve L number wire Ro/L I
H of turns (Q/H)
1400}| A 0.49 84 45 x 0,04 E.S. 2263
Q 8 0.25 | 60 56 x 0.04E.S. 2348
C 0.11 40 100 x 0.04 E.S.S. | 2638
T 1200
1000
800 Ro/L=226307H 1
// -
600 s i
7177 NN
/ <
L
400 7
777
//B
200
0 0 2 5 1 2 5 2 5 3
10 10 102 10
—» f(kHz)
FXC 3D3 Three-single coil former.
Me =33
1600 7250862
curve L[ number wire Ro/L
(mH) | of turns (Q/H)
1400|| A 0.70 84 45 x 0.04 E.S, 1588
Q B 0.36 60 56 x 0.04 E.S. 1647
C 0.16 40 100 x 0.04 E.S.5. | 1843
T 1200
1000 lRo/L:'ISBEﬁI-{—
7
7/
800
LA
7 . N
/[ ‘/DA,/—\ N
600 7 7T 712 N
LA 3
77 Z1C N
v/
400 7 7
§ 7
7
200
0 0 2 1 2 5 3
10 10 102 : 10
—» f(kHz)
FXC 3D3 Three-single coil former.
e =47
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Characteristic curves P18/ 1
1600 7250863
curve L number wire Ro/L —
(mH) | of turns (Q/H)
14001 A | 1o | 84 45 x 0.04 E.S. 1099
Q B 0.52 60 56 x 0.04 E.S. 1140 = N
c | 023 40 100 x 0.04E.5.5. | 1275
T 1200 -
1000 Ro/L=1099%2/H
II P
800 it
1A/ B AN ]
/ 7 T 1]
A
600 77
777 A)
77
7
400 —
200
0 (o] 5 1 2 2 5 3
10 10 10 10
—» f(kHz)
FXC 3D3 Three-section coil former.
Ue =68
P AS A FUNCTION OF B AT 16 kHz A AS A FUNCTION OF 8
200 7290752 5000 . 7290728
P AL 259C
(mw) (nH) =2
160 4 4600 /V// \\ \\\
/ /4 100°C'\
7 N
120 /// 4200 |- / \\
A/ /
Lo}
80 (—1— 100/(:/// 3800 |7 \\
A 4
4
40 4/ 3400
/,/ 25I°c
= |
0 3000
0 100 200 g o 300 0 100 200 & L 300

B calculated with Acpmin = 36,2 mm?,

w ( March 1984
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P18/11!

INDUCTANCE VARIATION AS A FUNCTION OF AT~

2 TTTT |7|Z‘7731
AL T
L I 117
%) FXC 3H1 11
s
20
1 =150
He=1
05 =68+
17
T11
=47HH
L1
=33+
o 7]
0 10 15 20
AT v
AL 2 7246592.2
T
(%)
T He=331T]
15]
1
ft Wi He=2z 1]
05 =
e = Je:15———
L -
O gt
0 5 15 20 25
—» AT
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Characteristic curves P1 8 / "
7246596
“IFxc 303
A_LL (®/o)
35
3
25
He= 68
74
4
2 LA
7 T
15 i/ }
He=47
.
’ ]
1
Lt He =33
05
-
i/ P
gt
0 i f
0 5 10 15 20 25 30
AT~

W (March 1984
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Pig/11. Guaranteed curve

D.C. SENSITIVITY AT 25 °C
x 1078

7278290.1

3000

measured |/
3D3 curve /

measured
3H1 curve

2000

/

/

4

/ guaranteed
3B8 curve

1000

700 /

N

/

500 /’

N\
AN

200
y

100

70

50

30

08 09 1 12 1.4 16

Be= He = Hea
F He X Hep

Inductance variation as a function of d.c. polarization.

Hg X

3 x10%

NxI
“20 (A/m)
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Characteristic curves P18/ 1

CROSSTALK ATTENUATION
7247198
g0 T Fxc 3H1
s prsieened e A~ 3y
<) 1 |
e
o
g not screened_{wom:
P VANV
..6 110 r
x
= VA
2 7
0 7 ]
0 bt
e u
o 717 s
90 7 17 ]
7 N
AW 11
VAR A an
717 T
Il] VA ::
70 Il in_horizontal plane T
y 4
V4
4
r4
50
1 10 100 distance (mm)
130 7247197
@ Fxc 3H1
:Z, Ax 3y
2 'screened: 3kHz
=
o
3
s 3kHz
- 7/
5110 ot screenedqyqo L H Hi
x /1 M
=} g
/ 4
< 1/ mn
° 7 o
90 —~ o -
4
e é —+
B 1
/ ° -
pd
A /[ tt
70 T
H in vertical plane s
50
1 10 100 distance (mm)
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7247199

ol
T 30 Fxc 3H1
5 ~3
% screened
§ 7
b
°110
=
]
7 ,
o /I the cores are placed in horizontalH
v plane against each other

90

A
4
70
not screened
50
3 4 5
10 10 10 frequency (Hz)
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P22/13

POTCORES

Three types of core can be supplied:

® CORE SETS provided with an injection-mouided nut for an adjuster and pre-adjusted on an
inductance factor A|_or on a relative effective permeability value pg.

® CORE SETS without nut and pre-adjusted on an A or a ug value.
® CORE HALVES without air gap.

The potcores are in accordance with the following specifications: I1EC 133 (international), NCF83311 <w=—
(France), DIN 41293 (Germany) and BS 4061 range 2 (Great Britain).

Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary

pack contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves.

Please order in multiples of these quantities.

MECHANICAL DATA Dimensions in mm

- +
-~ 215403 —» 134201 —
g7+0,4
- 17'9-1-8,5 — -—39,Z 0 -
i - <——0,5+0v2
“:Tﬁ- __Z 0+08
<
M2
L Z
+0,2 I — . 15
R 04
& |
v
Olo,27]A > LZ“T
measured at face {_ ) polyamide
B-C +03 moulded-in
RO 57— ol 27 nut
1+015
}" 72784001
Pulling-out force of the nut =240 N
Torque of the screw thread < 10 mNm Note: The 4C6 vgrsion has -
. . a cemented nut.
Extraction force of adjuster from nut  =>30 N

Dimensional quantities according to |EC 205:
| I
C1=2 — =0497mm " Cr=2 — =0,00784 mm3; Vg =2000mm?; |, = 31,56 mm; Ag = 63,4 mm?;
1 A 2 Az e e

ACPmin = 51,3 mm?. -
Mass of a core set: 12 g.
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P22/13,

ELECTRICAL DATA

The combination of two potcore halves without air gap, randomly chosen from a batch, has the
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square
cores and cross cores’ is inserted; the halves are pressed together with a force of 140 N. The values

are valid 5 minutes or more after clamping.

freq. B temp. grade

kHz | mT oc 388 |3D3 | 3H1 3E4  |ace
AL+25% |4 <0,1 25+ 1 3870 |1810 | 4650 10000 |320
He £ 25% 4 <0,1 25+ 1 1530 |[720 1860 3955 |125
a 4 <01 251 <186 <270 | <168 <15 |<647
“’—”"_fxm6 4 <01 |25%1 <12 <25

1

‘ 100 <0,1 251 <80 |<5,0 <20

500 <0,1 25+ 1 <14 <200

1000 |<0,1 25+ 1 <30

2000 | <0,1 25+ 1 <40

10000 | <0,1 2541 <100
P (W) 25 200* 25+ 1 <0,30

100£1 |<040

ng x 10° 4 15t03,0[25¢1 <0,86 <1,

100 031012251 <18 <6,2
ap x 108K | <100 | <0,1 5 to 25 +0,5t01,5 —2to+4

<100 | <0, 25 to 565 +0,5t01,5 Oto+6

<100 |<0,1 25 to 70 0to+2 Oto+2
D x 10° <100 | <0, 25+0,1 <12 |<43 <43 |<10
(10-100 min) <0, 0, < <4 <4
BE x 108, measured on sets with
1e = 300 + 10% and 25 + 1 OC:

X
at e X — © 1,00 x 105 A/m <120
e =155x10° A/m <300
=2,20 x 10° A/m <1050

* B is calculated with Acppin = 51,3 mm2.
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Potcores

P22/13

Core sets with nut and pre-adjusted on A| .

AL corre- catalogue number 4322 022.. .. ..
sponding
pe-value 388 303 3E4 3H1 4C6

25+ 1% 9,9 27810

40+ 1% 15,8 27420 ® 27820

63+ 1% ® 27430 27830
100+ 1% 39,5 27440 27240 27840
160+ 1% 63,5 27450 27250
250 + 1,5% 99 27460 ® 27260
316+ 2% 125 ® 27270
400+ 2% 158 © 07940 © 27280
630+ 3% 249 27300

1000+ 3% 395 27310
1250+ 3% 495 27390
2500+ 10% 990
10000 + 25% 3955 © 07900
Core sets with nut and pre-adjusted on ug.
catalogue number 4322 022 ....

He * 387 303 3H1 4C6
15+ 1% 162 26810
22+ 1% 134 26820
33+ 1% 109,4 26430 26830
47+ 1% 91,7 26440
68 1% 76,2 26050 26450 26250

100 £ 1,5% 62,8 26060 26260
150 + 2% 51,3 26070 26270
220+ 3% 42,4 26080 26280
330+ 3% 34,6 26090 26290
720 + 25% 234 06400

1840 + 25% 14,6 06000 06200

Core sets without nut: replace the eighth digit of the catalogue number (2) by 0.
Cores with A| < 315, or ug < 100, have a symmetricai air gap.
Cores with A| =400, or ug = 150, have an asymmetrical air gap.

Core halves without air gap, without nut:

Ferroxcube grade

catalogue number

388
3D3
3H1
4C6

4322 020 21940
4322 020 21770
4322 020 21760
4322 020 21830

® Preferred type.
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COIL FORMERS

Three types of coil former can be supplied:

— with one section;
— with two sections;
— with three sections.

—= The dimensions conform with the following specifications: 1EC 133 (international), NCF83311
(France), DIN 41294 (Germany) and BS 4061 range 2 (Great Britain).

SINGLE-SECTION COIL FORMER

Catalogue number 4322 021 30300
Material polycarbonate
Window area 28 mm?

Mean length of turn 44 mm

Max. temperature 130 °C

Dimensions in mm

[.045™"
0.65™a

D.C. losses

Ry _'1 1
—O-—‘——-X———X 0x 10% Q/H
L we” fou ", 1 /

Mass 035¢g
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Coil former

P22/13

TWO-SECTION COIL FORMER
27402
|

178-3, »

Catalogue number 4322 021 30310

Material polycarbonate
Window area 2 x 13 mm?
Mean length of turn 44 mm

Max. temperature 130 °C

THREE-SECTION COIL FORMER

2.7%02
||

1789,

Catalogue number 4322 021 30320

Material polycarbonate
Window area 3x8,2mm?
Mean length of turn 44 mm

Max. temperature 130 0C

7250775
28-10-'66

045™"
0.6 5 max

D.C. losses

Ro- 1 111,610 Q/H
L we feu

Mass 04g

e 3
e | &
— ¥
7250776
28-10-'66
uu o
0.35min 0.45min
0.55m 0.65™max
"o 0
o 9-15
D.C. losses
Roo 1y 1 x124x10° Q/H
L we fou
Mass 0,45¢g
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DATA FOR WHEN THE COIL FORMER IS PARTLY FILLED

4 724 ’3

18

+
L.

n

w

AQ
(%) H

NS
~
~J

T TTTIT

;
_2H+HH H P

_5::1 )0

ez

%
Y,

it

ANANNNNNNNNRNNNNNRAN

2

(%)
-10

0 02 04 06 08 1.0

h

Increase of the a and decrease of the A factor for different ug values and A factors as a function of

the relative winding height on a single-section coil former.

Valid for Ferroxcube 3B7, 3H1 and 3D3 only.

Example: On a single section coil former only 0,4 part of the available height is used. A potcore with
M = 68 in that case obtains an « factor of 76,2 + 1,25%.
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Coil formers P22/13

7244323

20 =
AL'63

e

—_
[o)]

100

t 160

@

HTHAA i / A 250

00
C 4 630

sa= £ SR =220
2 S s 150
. 100

47

33

@

Variation of the & and A factors for a coupling winding of one layer as a function of its winding

height hy,, on a single-section coil former.

Valid for Ferroxcube 3B7, 3H1 and 3D3 only.

Example: On a single-section coil former a coupling winding is laid on 0,7 of the available height.
A potcore with ug = 68 obtains for that winding an « factor of 76,2 - 1,7%.
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INDUCTANCE ADJUSTERS

— (old types)
Dimensions in mm
05+02 05%92
o 0
o +01 l ‘* 628 " 015+ i 420177
! | :
b 1401 ¥ =B | @ dixor v —fH
] Y= A 20, — I =d = l»-A
[ : | 4] TY ) T ; [ a
|
I |
4,801 : ! ST 48+0) L
I T
l | ! (run out) l :
11402 1,1%0,2 y !
A
T 44 —g4 - > —@ 43
5+02 5+0.2
1 | 8
v @ \
4 M2 M2
0} 14- 0,4%01 - -
(p:tch 0,40) (pitch 0,40)
90°+2° 90°+2°
\_/*___AT pY A
0 0
47-02 &7-04
Y i LY
06201 A “izsommos 06207 Ky

The tolerances on inductance of the pre-adjusted potcores (without adjuster) are given under Potcores.
After inserting a coil (impregnated or not) in an electrical circuit, its inductance can be adjusted to the
required value with an accuracy < 0,03% by means of an continuous inductance adjuster. Such an ad-
juster increases the inductance of the coil, see following pages.

The adjuster is screwed through the potcore into the nut and is held in position by the four protrusions
near the top of the adjuster. For special requirements a bigger or smaller adjustment range may be ob-
tained by using an adjuster belonging to the next higher or lower effective permeability.

The influence of the adjusters on the variability of the inductance is negligible. The maximum permiss-

ible temperature is 110 OC.

Table 2 shows the type of adjuster recommended for differenct potcores.
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Inductance adjusters (old types)

P22/13

Table 1, available types

Table 2, recommended application

Fig. | colour | catalogue number e | AL 3H1/3D3 4C6 -—
B vellow | 4322021 31000 € catalogue no. 4322 021.....
B white 4322 021 31020 25 - 31060
B natural | 4322 021 31040 15 - 31060
B red 4322 021 31060 40 - 31060
A brown | 4322021 31100 22 - 31000
B black 4322 021 31240 63 31040 31000
33 31040 31020
100 31060 —
47 31060 -
68 31000 -
1 160 31000 -
The adjusters are supplied in quantities 250 31020 B
f 100. PI der in multiples of 100 31020 -
:’h' . Please order in multiples o 315 31020 _
is quantity. 150 31100 _
400 31100 —
220 31100 -
630 31100 —
330 31240 -
LOOSE NUT FOR ADJUSTER
These data are given for those manufacturers
who prefer to insert a nut themselves.
M2
| v
! L S
R BE
| "
7250772 ! 3
18-6-'65 i’o
o
Catalogue number 4322 021 30150
Material polycarbonate
Max. impregnation temperature for 24 hours 120 °C
Recommended distance from mating surface to nut 2,7 £0,15 mm -
For more information see Potcores General, inductance adjustment.
The nuts are packed in plastic bags of 100. Please order in multiples of this quantity.
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ADJUSTMENT CURVES
20 7274829
AL
C
(%) 1 N
4C6
10
///
/
,
]
0
0 5 10

number of revolutions

Adjuster 4322 021 31060, ue = 15.

20 7274831.1
= in
(%) 4C6
10 e ——
/1 | 311 [
A1 1 3D3
4
v
>
oL | |
0 5 10

number of revolutions

Adjuster 4322 021 31040 (3B7, 3H1, 3D3)
Adjuster 4322 021 31020 (4C6), ue = 33.

20 7274824 .1
AL
L
(%)
10
3HI_F
1303
V.
,I
O Lo
0 5 10

number of revolutions

Adjuster 4322 021 31000, ug = 68.

7274830
20

AL

(%) r
4C6

10

0 5 10
number of revolutions

Adjuster 4322 021 31000, pe = 22.

20 7274832.1
AL
L
(%)
L1
10
3H1 -
A |3D3
A
2
0 1
0 5 10

number of revolutions

Adjuster 4322 021 31060, ue = 47.

20 7274825.1
AL
L
(%)
10 3H1 |-
1
<
P
0 1
0 5 10

number of revolutions

Adjuster 4322 021 31020, ue = 100.
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Inductance adjusters (old types) P22/13
20 7274826.1 20 7274827 .1
AL AL
L P ccmem Y L
(%) 3H1 A (%)
/ 3H1
10
e 10 >
/ yd
pd
// //
0 =1 0 ]
0 5 10 0 5 10

number of revolutions

Adjuster 4322 021 31100, ug = 150.

20 72748281
AL

L
(%) L

sH1 ] [
10
)4
)%
4
pd
L~
0
0 5 10

number of revolutions

Adjuster 4322 021 31240, ue = 330.

number of revolutions

Adjuster 4322 021 31100, ue = 220.
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INDUCTANCE ADJUSTERS

(new types)

1A 65"'8'15 -

s
2.9, T 9%8-01
T R SO
f___L_JLJ,{_J
00 | |
08 |jt— C —>|
10,4 ‘ |
+02 T |
T
4,4 ? — ’ -—@2,8
+0,1 .
| 8]
f i
0,3 M2 |
(pitch 0,40)

Material: polypropylene, reinforced with glass fibre.

The tolerances on inductance factor of the pre-adjusted cores without adjuster are given in the table of
pre-adjusted cores with standard A|_ values. The inductance of the pre-adjusted core can be increased
to the required value — with a setting accuracy < 0,03% — by means of a continuous adjuster.

The adjuster is screwed through the centre hole of the core into the nut and is held in position by the
four cones near the top of the adjuster.

The combination of the polyamide moulded-in nut and the polypropylene adjuster — both reinforced
with glass fibre — gives an excellent stability with temperature, shocks and vibrations. Besides this, the
combination has a very smooth adjustment curve due to the excellent concentricity of the moulded-in
nut and the adjuster.

The maximum permissible temperature of the adjustment combination is:
150 OC, during 8 h. The maximum working temperature is 110 OC.
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Inductance adjusters (new types) P22 / 13

The tables below show the available types and which adjuster is recommended for typical A| values.
Table 1 Colour code of adjusters

catalogue number colour dia. C (Fig. 1) material
mm
4322 021 38400 black 4,22 FXC
38410 brown 4,04 FXC
38440 yellow 3,52 FXC
38480 white 3,80 FXC
38490 grey 3,94 FXC

Table 2 Catalogue numbers of recommended adjusters for typical A values

AL 3H1/3B7 3D3 4C6
25
40
63
100 4322 021 38480
160 4322 021 38440 4322 021 38440
250 38480 38490
315 38490
400 38410
630 38400
PACKAGING

The adjusters are packed in plastic bags of 100. Please order in multiples of this quantity.

ADJUSTING TOOL
An adjusting tool combination for M1, 4 and M1, 7 is available, catalogue number 4322 058 03260.

1,1+ O,Z
- For customers who wish to make the
l +0.2 screwdriver themselves the outlines of
; g ' l the essential part are given in Fig. 2.
236 o 8+0,24 . L i
+0,05 % 0 - i
7285621
Fig. 2.
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ADJUSTMENT CURVES
Characteristics curves

7287038.1
20

7287040.1
20

A

-

3

B>
-

!

v

16 A

L
%

R -
\

12
8 / 8 /
/
4 / 4
/ /
v
o =" 0 —t—1
0 2 4 6 8 10 0 2 4 6 8 10
number of revolutions number of revolutions
AL =160; FXC3D3 A =250; FXC 3H1
20 7Z87042.1
AL
T 16 //
(%) ///
12
/
//
8
/
. /
)4
0 //
0 2 4 6 8 10

number of revolutions

AL =315; FXC 3H1
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MOUNTING PARTS

MOUNTING
Y 'l
. Y Mark'™
Ny 2 3 % 4 \
1% et cettes a AT
g 1 g [=EIP'RN
g R ] N
13 ) J
N _‘_d’/f 1 I o & _ M _
& ] 3 = | ¢ |
9 77N i "\ . Y
b | 4 9/
Nl Y
1
;
20,8
e
72424081
(1) tag plate 4322 021 30460 (4) nut 4322 021 30710
(2) brass container 4322 021 30540 (5) fixing bush 4322 021 30720

(3) spring 4322 021 30650

The core is suitable for mounting on printed-wiring boards and on conventional panels.
The parts 1, 2 and 3 are sufficient to construct an assembly for use in combination with printed wiring.
The eight soldering pins are arranged to fit printed-wiring boards with a grid of 2,54 mm (0,1 inch).

The pin length is sufficient for a board thickness up to 3 mm. The board should be provided with holes
of 1,3+ 0,1 mm diameter.

* There is another mark hole in a similar position on the top of the container.

\ (March 1984
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If one-hole mounting is preferred, the parts 4 and 5 should be added. The coil assembly may then be

mounted on panels having a thickness of up to 2 mm. The panel should be provided with a hole of
8,5 mm diameter.

It is recommended that the spring (3) be placed in the position indicated to obtain the best stability
against shock and vibration.

Before bending the lips of the container, pressure should be exerted evenly on the rim of the tag plate
until it meets the container. The force which is required is approximately 140 N. After bending the lips

the spring will have the correct tension.
PART DRAWINGS
(1) Tag plate 4322 021 30460

Plate: polyester reinforced with glass fibre,
resistant against dip-soldering at 400 ©C for 2 s.

Pins: phosphor bronze, dip-soldered

Dimensions in mm

"'520,1
15 £02 2100
o~
3
+
o
ol
o g S
M H
e o|
g “

.

6,

7250670

D <
10,16+005

The tag plates are packed in units of 65 pieces on a polysturene plate. 450 pieces are packed in a card-
board box. Please order in multiples of these quantities.
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Mounting parts P22/13

(2) Container 4322 021 30540
Material: brass, nickel plated, then tin plated.

3
%91‘8‘ +03
ol o 120°+30'
4 R ‘
I
lh
g N ~ ‘60
; Nﬁ H : 4
) K H 57— :
et e s S
© i l- -L
- Ip
|
Y J
==
+02 a
) 5202 ol 2502 l‘ 8201
8:03 | 15,2 03 ] 10E" |
203 0! >
72506711

The containers are packed with 40 pieces in a primary pack and 200 pieces in a storage pack. Please
order in multiples of these quantities.
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(3) Spring 4322 021 30650
Material: chrome-nickel steel

in compressed
position

S

- 215204 f/f

A force of 94 to 156 N is required
to compress the spring to 0,45 mm.

The springs are supplied in quantities
of 750, Please order in multiples of
this quantity.

7283860 0
0.15_,05
(4) Nut 4322 02130710 (5) Fixing bush 4322 021 30720
Material: brass, nickel plated Material: brass, nickel plated
.. M8Bx05
64—0,!

I~ ‘foﬁ”l

T i
| 1
RIS
1 8
1 {l : l! 1T L

_ ! 4

1181

10 hit

7250657
25-6-'65

! 7250656
1-3-66

The fixing bush is supplied in quantities of 25600. Please order in multiples of this quantity.
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CHARACTERISTIC CURVES

He - & curves

10-2 2 4 6 81077 2 4 g0 2 i 6 810
1000 o

1000
8 5 Sea 8
=Shic :
‘ = memu 4
B R
2 Fi 2
:T a
100 100
8 E===i 8
6 ISR s
ot
4 BHLS 4
HA
2 &, 2
T
—4inmm H
10 NERT A 1

10
10-2 2 4 6 81077 2 4 6810 2 4 6 810

72415170

Relative effective permeability and turn factor for 1 mH as a function of the air gap length.
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Q-CURVES FOR FXC 3H1

2000 7292563
1800
Q
1600
1400
1200
/7% AN
1000 A
AN
800 // // \ \\
A SN
600 ..V A\
// / \\ N
400 L LA e NN
S0t
200 150 1A /
I
\ogv/
0 |
1 2 5 10 20 50 100 200 ¢, 500 1000
Enveloping curves. Single-section coil former.
Z Lb
R A 0 1 L S e AL L B B 4 A
curve| L |number wire Ro/L
1400 (mH) |of turns Q/H)
Q DR S — R —_ ]
A | 281 | 404 0.22E.E. |288
1200 || 8 19.6 | 337 0.25E.E. |276
c 5.03| 171 0.35E.E. |255
D | 12.0 | 264 | 12x0.07E.S. |365 A Ro/L= 288.0./H
oo || E 3.45| 141 70 x 0.04 E.S. |386 7 —
F 0.95| 74 40 x 0.07 E.S. [416 1’ - \\
G 0.33| 44 |200x0.04E.5.5]364 EXC
0.10 24 15 x 0.04 E.S. \
800 H 315 x 0.04 E.5.5 {545 / o
7 AN
VA S\
7 AY
7% N \\ \\‘
600 7 N NN
7 AN N\
7 y, H N\ AN
VAL a I, \\ \\ \\
400 717 X AV
7 AW
yd AV N
st A X AN
200 (L7 B
C
-
I I
[/} ———— N M R I P 1Y Y Y T L ' I T PR P I Y T N N EEFErnnn
2 5 10 50 100 200 F(kHz) 1000
FXC 3H1 Single-section coil former.
He = 68
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Characteristic curves P22 /13

S A L T L 38 TS A% 8 41 | Eeaman s
1400
& RofL= 196 2L.7H
1200 f }
i
7 ETN
1000 - — \\
PTTC N
7 7 N
ya 2NN
800 - N
V4 A\N
YA AV/ N ANV.\V
600 4 \ \\\‘\\
A RN BN
AV A \. AW\
v ——
400 —~ = - \
P’ 3 \\ \‘F
200 C N
%

05 7 5 0 20 50 100 200 FlkHz) 1000
FXC 3H1 Single-section coil former.
ue =100

curve L number wire Ro/L

(mH) |of turns (Q/H)

A 41.2 404 0.22 E.E. 196
B 28.7 337 0.25E.E. 187
C 7.39( 171 0.35E.E. 173
D 17.6 264 12 x 0.07 E.S. 248
E 5.07 1 141 70 x 0.04 E.S. 263
F 1.39 74 40 x 0.07 E.S. 284
G 0.50 44 200 x 0.04 E.S.S.| 245
H 0.15 24 315 x 0.04 £.5.S.] 369
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7245062
TTT

1400 RfL= 13040./H
& s
7
1200 II
1
I, AN
1000 / B : \\
7 2 2SS\
7 AN TN
500 £ Il A\ WAV
7 V/ /AN,
7/ 7 X\
600 va 7 H . N\
I EEL vV
400 \\‘ a \\ \\
=S \N N\
/I \\
200 > 5
s s i 7 O S S D PV S O S P T
P 5 10 20 50 100 200 fkHz, 1000
FXC 3H1 Single-section coil former.
Me = 150
curve L [number wire Ro/L
(mH) [of turns (Q/H)
A 62.0 | 404 0.22E.E. | 130
B 43.2 337 0.25 E.E. 125
C 11.1 171 0.35E.E. 115
D 26.5 264 12 x 0.07 E.S. 165
E 7.61 1 141 70 x 0.04 E.S. 175
F 2.08 74 40 x 0.07 E.S. 189
G 0.74 | 44 200 x 0.04 £.5.5, 165
H 0.22 24 315 x 0.04 E.S.S.| 246
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Characteristic curves

P22/13

1400

1200

1000

800

600

400

200

245041

A RpfL=89307H
7
/
7
i
/ 3338
7 4 C
y N,
/ 7 TN
/ /&), "N
i /4 N ALY
y/4 AEAN N\ \
v/ ZH ALY
7. RARY
7 I%/ y i N AL
72 ABAWAY
ya ~ \ X
2 7 71— C X
A— N\
N\
V4 D N\
7 N N
=
i
T T T T s e 500 FikHE) 1000
FXC 3H1 Single-section coil former.
i = 220
curve| L number wire Ro/L
(mH) |of turns (Q/H)
A 90.9 404 0.22 E.E. 89.3
B 63.2 337 0.25 E.E. 85.5
C 16.3 171 0.35E.E. 77.8
D 11.2 264 12 x 0.07 E.S. 13
E 3.87 | 141 70 x 0.04 E.S. 119
F 3.05 74 40 x 0.07 E.S. 129
G 1.08 44 200 x 0,04 E.S.S.[ 113
H 0.32 24 315 x 0.04 E.5.S.| 1648
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Q-CURVES FOR FXC 3D3

1600 N
curve He coil former
A 68 single section
140! B 68 two section
11 C 68 three section
Q D 47 single section
p—— 1 E 47 two section
T 1200 F 47 | three section
G 33 single section
H 33 two section c
1000 J 33 three section E
] LD N
4 [y i~ AN
800 VRIS Y N
27 DS I
S \ N N
2 2 /4. N\ KN 3
ML L S N
600 77 AN
¥ 2 7 o S ||
Y Vid 7 3
p./4 Z_ N S
v ST
<
400 AT A .
| 7,
— AN
200
0 -
10° : : 10’ ’ : 102 : : 10°
—» f(kHz)
Enveloping curves.
1600 7250319
curve L number of wire Ro/L
(mH) turns (Q/H)
1400|| A 2.27 165 50x 0.04E.5.5. | 1103
Q B 0.433 72 100 x 0.04 E.S.S. 1060
C 0.162 44 200 x 0.04 E.S.S. 955
T 1200 L
1000
/L =1103G2/H
/
800 7
7
ya
yA B
600 A
AN Cl+H
400 A \
v N
200
0 0 1 5 2 3
10 10 10 10
—» f(kHz)
FXC 3D3 Single-section coil former.
e =33
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Characteristic curves P22/13

160 725022.
curve L number of wire Ro/L
(mH) turns (Q/H)
1400]1 A 3.24 165 50 x 0.04 E.5.5. | 775
Q B 0.617 72 100 x 0.04 E.5.5, | 744
c 0.235 44 200 x 0.04 £.5.5. | 673
T 1200
1000
Ro/L=775G2/H
800
600 S
7-C SINC
va ANTINN
400 AATA B
200
0 0 2 1 2 B B 3
10 10 102 10
—» f(kH2z)
FXC 3D3 Single-section coil former.
He =47
1600 e
curve L number of wire Ro/L
(mH) turns (Q/H)
1400|| A 4.69 165 50 x 0.04 E.S.S. | 535
Q B 0.893 72 100 x 0.04E.S.S. | 514
c 0.334 44 200 x 0.04 E.S.S. | 464
T 1200
1000 Ro/L=535G2/H
80 vi —
———
7 > ~
60 e~ NN
7 XX AVAY
A B%C
400 i >
200
0 ) 7 ) 2 3
10 ‘ 10 10 10
— f(kHZz)
FXC 3D3 Single-section coil former.
ue =68
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16°C 7250322
curve L number of wire Ro, L
(mH) turns Q H
1400} & 1.52 135 50 x 0.04 E.S.5. | 1063
Q B 0.395 69 100 x 0.04 E.5.5. | 1111
c 0.134 40 200 x 0.04 €.5.5. | 1009
T 1200
1001 Ro/L=1063G2/H
7
7
800, ya
7/
7
a 7 S
600 e a NS
VA7 7" & NN
77 C \!
L 4’//
400 A7 N
: 7V “
200
0 5 5 5 3
100 2 101 2 102 2 10
— f(kHz)
FXC 3D3 Two-section coil former.
Me =33
1600 7250323
curve L number of wire Ro/L
(mH) turns (Q/H)
1600|[ A 2.19 135 50 x 0.04 €£.5.5 747
Q 8 0.566 69 100 x 0.04 €.5.5. | 780
C 0.190 40 200 x 0.04 £.5.5 710
T 1200 =
1000
Ro/L =747 S2/H
800 =N
yAVdN
7.7 =1\
V‘ 7 h N
600 l‘I-\‘ /AE AN A >
y4AN"/2 N
. ’/‘//Q_’LB
400 7
200
0 2 B 5 3
10° ; 10° : 10 10
—» f(kHz)
FXC 3D3 Two-section coil former.
e =47

216 March 1984 (



Characteristic curves P22/13
1600, 7250324
curve L number of wire Ro/L
(mH) turns (Q/H)
1400 A 3.14 135 50 x 0.04 E.5.5. 516
Q B 0.819 69 100 x 0.04 E.5.5. | 539
C 0.276 40 200 x 0.04 E.5.5. | 505
T 1200 Ro/L=51697H
1000F——-
AN
7 N
80 Vi —> =X
/C’ \\ \\
600 A \ AN
A48 X
400 e
200
0 0 2 1 2 5 3
10 10 102 10
—» f(kHz)
FXC 3D3 Two-section coil former.
ue = 68
1600 7250325
[cove | L number of wire Ro/L
(mH) turns o (Q/H)
1400|| A 1.62 139 50 x 0.04 E.5.5. | 1139
Q 8 0.342 64 100 x 0.04 £,5.5. | 1192
C 0.096 34 200 x 0.04 E.S.S 1159
T 1200
1000 Ro/L =113?Q/H
/
1
800 /
7
—f—
7 L
600) i e
7 P~ X
/ 7
i NN
400 ./ 9y i
-AYidii
AtBrC
200
0 2 5 5 3
10° 10’ 102 10
— f(kHz)
FXC 3D3 Three-section coil former.
pe =33
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1600 7220328
curve L number of wire Ro/L
(mH) turns (Q/H)
P 1400|| A 2.30 139 50 x 0.04 E.S.S. 800
Q 8 0.487 64 100 x 0,04 E.S.S. 838
C 0.138 34 200 x 0.04 E.S.S. 815
T 1200
1000 Ro/L=800G2/H
Ii ya A
800 Vi // //
/A h N B
77 =
77 =y
600 - // A
A
y, Cri
400 o
7
200
0 0 7z 1 2 B 3
10 10 102 z 10
—» f(kHz)
FXC 3D3 Three-section coil former,
ue =47
1600 7230527
curve L number of wire Ro/L
(mH) turns Q/H T
1400{ | A 3.33 139 50 x 0.04 E.S.S. 553 }
Q B 0.706 64 100 x 0.04 E.S.S. 573 4
C 0.198 34 200 x 0.04 E.S.S. 563
T 1200 -
1
11
— (]
1000 Ro/L=553 G/H
7
7T =k
y A ~
80! / // // \\\
A 7 -
VARV.AV 4 P N
404 -
60 vi A O\ C
/‘U
400 o ¢
,1' ‘(l 71D
A
200
0
10° : 10’ : : 102 : 103
—» f(kHZ)
FXC3D3 Three-section coil former.
e =68
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Characteristic curves P22 /13

INDUCTANCE VARIATION AS A FUNCTION OF AT~

2 TTTTT 1II|I7IZI77‘:;
& s HHH
) - FXC 3H1 1
F s
J
I Ye =220
1
Ue=150
Ye =100
1
05 7
44 Ue=65 1
Lf gt
% 5 10 5 2
— AT
2 7246588
- rrT
FXC 3D3 He=68
Al o
T (%lo)
15
V.
V.
Y "p=:47
1
V.
V‘ —
y = He=33H
05 A
!
LA . &
% = il
Yy
0
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P22/13
2 72465941
FXC4Ch
AL (970
15 He=33
1
= Pe—zz"
05 T
ot
o Ll He=15
O —‘
0 5 10 15 20 25 30
AT~
P AS A FUNCTION OF B
500 7290753
P
(mw)
400
300
/|
7
)/
200 vy
100°c 4/
%5%
100
r
0 ﬁ(’-'l/
0 100 200 4 oo 300

B calculated with Acpmin = 51,3 mm2. FXC 3B8,
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Characteristic curves P22/13

D.C. SENSITIVITY AT 25 °C
x 1076

727 .
3000 2782911

2000

Pe

"
measured / guaranteed

3H1curve * f 3B8 curve

1000 7/ /

7 / 7
700

vavs
f ) s

500

300 7 7/
o/
va

200 'S LS
A/

4
100 /

70

50

30
08 09 1 1.2 14 16 2 3 x10%

NxI
“ 0 (A/m)

_ He—Hea
He X Hep

Be

Inductance variation as a function of d.c. polarization.
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POTCORES

Three types of core can be supplied:

® CORE SETS provided with an injection-moulded nut for an adjuster and pre-adjusted on an induct-
ance factor A|_or on a relative effective permeability value .
® CORE SETS without nut and pre-adjusted on an A|_or a ug value.
® CORE HALVES without air gap.
The potcores are in accordance with the following specifications: 1EC 133 (international), NCF83311 <—
(France), DIN 41293 (Germany) and BS 4061 range 2 (Great Britain).

Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack
contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves. Please
order in multiples of these quantities.

MECHANICAL DATA Dimensions in mm
b
1
< 255405 ——n - 16%0,) —»
-~ 21,2%38 — -~ .
-—115_3,— i e -05*92
¥ '0+8,s
45° B
% W_
M2,6
2]
+0,2 - — 18
5470 - 0,4

Oz A

measured at face ) polyamide
moulded-in

+015  Nut

F 7278401

RO*%3 +' -
1

Pulling-out force of the nut =50N
Torque of the screw thread < 10 mNm
Extraction force of adjuster from nut = 40 N Note: The 4C6 version has a cemented nut. «—

Dimensional quantities according to |EC 205:

| |
C1=3% A_e =0,400 mm';Cy =% _p% =0,00426 mm™3; Vg = 3530 mm?; lg = 37,6 mm; Ag = 93,9 mm?;
e e
ACPmin = 76,5 mm?. -

Mass of a core set: 20 g.
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ELECTRICAL DATA
The combination of two potcore halves without air gap, randomly chosen from a batch, has the

following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square
cores and cross cores’ is inserted; the halves are pressed together with a force of 200 N. The values are
valid 5 minutes or more after clamping.

freq. B temp. grade
kHz mT oC 3B8 3D3 3H1 4C6
AL +25% 4 <0, 251 5025 |2300 5900 400
Me * 25% 4 <0,1 251 1600 |730 1900 125
(<3 4 <0,1 25+ 1 <16,3|<24,1 | <149 <58,0
tf—’ﬁ—",‘sxw6 4 <01 |25+1 <12
i
100 <0,1 25+ 1 <8,0 <5,0
500 <01 25+1 <16
1000 | <01 25+ 1 <30
2000 | <0, 25+ 1 <40
10000({<0,1 256+1 < 100
P (W) 25 200* 25+ 1 <0,60
100+ 1 <0,70
nB X 103 4 1,6t03,0(25 +1 < 0,86
100 03to1,2|25+1 <18 <6,2
aF X 108/K <100 | <0,1 5to 25 +0,5t01,5 —2to+4
<100 | <0,1 25 to 55 +0,5t01,5 Oto+6
<100 [<0,1 25t0 70 Oto+2
Df x 10°
(10-100 min) <100 | <01 25+0,1 <12 <43 <10
B x 108, measured on sets with pug =300 £ 10%
and 25 + 1 9C:
X lg
at ug X = 1,00 x 10° A/m <120
le = 1,55x10° A/m <300
= 2,25 x 10° A/m < 1100

* B is calculated with Acpmin = 76,56 mm?.
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Potcores

P26/16

Core sets with nut and pre-adjusted on A| .

Ap corre- catalogue number 4322 022.. . . ..
sponding
ue-value 388 3D3 3H1 4C6
63t 1% 20 09430 29230 29830
100+ 1% 31,8 ® 29440 29240 © 29840
160+ 1% 5i 29450 29250
250+ 1% 79,56 09860 © 29460 29260
315+ 1,5% 100 29270
400+ 2% 127 ® 09880 29480 ® 29280
630+ 3% 200 ® 09890 ® 29300
1000+ 3% 318 29310
1600+ 3% 510 09900 29320
Core sets with nut and pre-adjusted on ue.
catalogue number 4322 022.. . ...
fe * 388 3D3 3H1 4c6
15+ 1% 146 08410 28810
22+ 1% 120 28820
33+ 1% 98,2 28430 28230 28830
47+ 1% 82,3 28440 28240
68+ 1% 68,4 28450 28250
100 + 1,5% 56,4 28260
150+ 2% 46,1 28270
220+ 3% 38,1 28280
330+ 3% 31,0 28290
730 + 25% 20,8 08400
1910 + 25% 12,9 08200

Core sets without nut: replace the eight digit of the catalogue number (2) by 0.
Cores with A| < 400 or ug < 100, have a symmetrical air gap, except those in 3B8.
Cores with A| > 630 or ug = 150, and all cores in 3B8 have an asymmetrical air gap.

Core halves without air gap, without nut.

Ferroxcube grade

catalogue number

3B8
3D3
3H1
4C6

4322 020 22220
4322 020 22020
4322 020 22010
4322 020 22110

® Preferred type.
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COIL FORMERS

Three types of coil former can be supplied:

— with one section;
— with two sections;
— with three sections.
—= The dimensions conform with the following specifications: IEC 133 (international), NCF83311
(France), DIN 41294 (Germany) and BS4061 range 2 (Great Britain).

SINGLE-SECTION COIL FORMER Dimensions in mm

7250890
28-10~'66

0.45min
0.65 max
108 )5
Catalogue number 4322 021 30330 D.C. losses
Material polycarbonate Ro 1 1
. 2 —=—x-—x7,42x10° Q/H

Window area 39 mm L ue feu
Mean length of turn 53 mm
Max. temperature 130 °C Mass 0549
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Coil formers
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TWO-SECTION COIL FORMER
27

Catalogue number

Material polycarbonate

2mm x 19 mm
Mean length of turn 53 mm

Max. temperature 1300C

Window area

THREE-SECTION COIL FORMER

4322 021 30340

Catalogue number

4322 021 30350

Material polycarbonate
Window area 3mmx 12 mm
Mean length of turn 53 mm

Max. temperature 130 °C

7250891
28-10-'66

035™" ] [|,0.45 min

0.55max 0.65 M

|, 108-85

035™ ]

D.C. losses

Ro 1 1

—x —Xx—x7,79 x 10°Q/H
L we feu

Mass 06g

w n
co| oo
+ 0
S| @
= &
© | e

Y

7250892
28-10-'66

045 ™in

0.55™|

(0.65™M

. 1088

D.C. losses

Ro 1 1
—x—x— x8,18 x 102Q/H
L we feu

Mass 0,749
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DATA FOR WHEN THE COIL FORMER IS PARTLY FILLED

72443311

b

A W4
(%) O

HIH

1T
+ >
—

LA

<
(272272

% %

AANANNNNNNNNANNNNNS

bA
(%)
-10

0 0.2 04 06 08 { 10

Increase of the a and decrease of the A factor for different ug values and A|_ factors as a function

of the relative winding height on a single-section coil former.

Valid for Ferroxcube 3H1 and 3D3 only.

Example: On a single-section coil former only 0,4 part of the available height is used. A potcore with
Me = 68 in that case obtains an « factor of 68,4 + 1,25%.

228| March 1984



Coil formers P26/16
zc 7264324
s
A =100
"s .>.A.A.A.A‘..._.,..€§ L
o NN hw
peeeesssss
12
160
e Y
A 0250
SrAA —— A
4EHAR — —— 400
i 5 2 630
SaREs FHTE 251000
0 == T TL,-330
= S0
' 150
4 . 100
_4 < 68
4 C 47
_g 33
1
0 02 04 06 08 10
w

Variation of the « and A|_ factors for a coupling winding of one layer as a function of its winding

height hy, on a single-section coil former.

Valid for Ferroxcube 3H1 and 3D3 only.

Example: On a single-section coil former a coupling winding is laid on 0,7 of the available height.
A potcore with ug = 68 obtains for that winding an « factor of 68,4 - 1,7%.

w (March 1984
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INDUCTANCE ADJUSTERS

(old types)
CONTINUOUS ADJUSTERS Dimensions in mm
05+02 o5t 82
0 1*52_0~> [ e52_9 »
20177 ‘ 015+0v15i =01
| v # 0 -
A 1401 — L
H [EAUIR Y e=r. =3 A
y 1 [A + ; [
|
. |1 |~—{7kfas)
<—{ 7[01]AB] 60 + . (run out)
l (run out) l ! '
L 12802 |
T —gus T - »—353
|
55+0,2 55+0,2
| ——BJ | ——{B]
v | ' v
A 7__M2 6 A ‘—_T
' e 0 | M26 |
0.4%0)  (Mich 048) 0401
90°+2°
T 0
} 5’77‘0,1
\ Y i
07501 4 ey

The tolerances on inductance of the pre-adjusted potcores (without adjuster) are given under Potcores.
After inserting a coil (impregnated or not) in an electrical circuit, its inductance can be adjusted to the
required value with an accuracy < 0,03% by means of an continuous inductance adjuster. Such an ad-
juster increases the inductance of the coil, see following pages.

The adjuster is screwed through the potcore into the nut and is held in position by the four protrusions
near the top of the adjuster. For special requirements a bigger or smaller adjustment range may be ob-
tained by using an adjuster belonging to the next higher or lower effective permeability.

The influence of the adjusters on the variability of the inductance is negligible. The maximum permiss-
ible temperature is 110 ©C,

Table 2 shows the type of adjuster recommended for different potcores.

\ (March 1984
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Table I, types of adjuster

Talbe 11, recommended application

—= Fig. colour

catalogue number

A natural
yellow
red
brown
white
grey

@ ®>» > >

4322 021 30780
4322 021 30790
4322 021 30800
4322 021 30810
4322 021 30980
4322 021 31090

The adjusters are packed in plastic
bags of 100. Please order in multiples

of this quantity.

Nut for adjuster

3H1/3D3 4C6
He AL
catalogue number 4322 021 .....
15 - 30780
22 - 30780
63 - 30780
33 30780 30790
100 30780 30790
47 30800
160 30800
68 30980
250 30980
100 315 30980
150 30810
400 30810
220 30810
630 30810
330 31090
1000 31090

These data are given for those manufacturers who prefer to insert the nut themselves.

Catalogue number

Material

M2.6
I ]
| —
T 3
N oo
+ -
)=l 3
+
: w
| )
7250889 | 53
18-6-'65 o
by
o

Maximum impregnation temperature for 24 hours

For more information see Potcores General, Mounting data.

Recommended distance from mating surface to nut

4322 021 30160
polycarbonate

120 °C

2,9%+0,175 mm

The nuts are packed in plastic bags of 100. Please order in multiples of this quantity.

232
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Inductance adjusters (old types)

'P26/16

Adjustment curves 8
5 4
20 7284815 20 728481
AL AL
L L
(%) (%)
4C6
10 40; . 10
Y. //
f//
/
A A
P /'
0 - 0
0 5 10 0 5 10
number of revolutions number of revolutions
pe=15 Me =22
Adjuster 4322 021 30780 Adjuster 4322 021 30780
20 7284813.1 20 7284812.1
e AL
L L
(%) 4C6 | +4— (%)
e Pl
10 =5 10 3H 1/// -
/l-"3D3 Y./ 303
3H1 /47 /4
Vv
A
oLl 0
0 5 10 0 5 10
number of revolutions number of revolutions
pe =33 uz =47
Adjuster 4322 021 30780 for 3H1, 3D3 Adjuster 4322 021 30800 -
Adjuster 4322 021 30790 for 4C6
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20 7284820.1 20 7284819.1
AL At
L L
(%) (%)
3H1 V|
10 A 10
- I// rl
Y/ 3D3 3H1 L~
/// /
A P
P’ A1
0 ] , 0 =1
0 5 10 0 5 10
number of revolutions number of revolutions
te = 68 e = 100
Adjuster 4322 021 30980 Adjuster 4322 021 30980
20 7284818.1 20 7284817.1
AL AL
L L
(%) (%)
v
W
- 10 3H1 ) 10 3H1 L
/V
0 0
0 5 10 0 5 10
number of revolutions number of revolutions
Me =150 Me =220
Adjuster 4322 021 30810 Adjuster 4322 021 30810
20 7284816.1
AL
L
(%)
10 4
— 3H1
/
0 1
0 5 10
number of revolutions
Mg =330

Adjuster 4322 021 31090
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INDUCTANCE ADJUSTERS

(new types)

— B s,ss*grz -—

0
1690 ~853_0,~

A T et

Q '
03-03 |

|
Bl
4
:b2,1 - ! l—g 3,5
|
0?3 —IM26 i

(pitch 0,45)

7285612.1

Material: polypropylene, reinforced with glass fibre.

The tolerances on inductance factor of the pre-adjusted cores without adjuster are given in the table of
pre-adjusted cores with standard A|_ values. The inductance of the pre-adjusted core can be increased
to the required value — with a setting accuracy <0,03% — by means of a continuous adjuster.

The adjuster is screwed through the centre hole of the core into the nut and is held in position by the
four cones near the top of the adjuster.

The combination of the polyamide moulded-in nut and the polypropylene adjuster — both reinforced
with glass fibre — gives an excellent stability with temperature, shocks and vibrations. Besides this, the
combination has a very smooth adjustment curve due to the excellent concentricity of the moulded-in
nut and the adjuster.

The maximum permissible temperature of the adjustment combination is:

150 ©C, during 8 h. The maximum working temperature is 110 ©C.
W ﬁVIarch 1984 235



P26/16 |

The tables below show the available types and which adjuster is recommended for typical AL values.
Table 1 Colour code of adjusters

catalogue number colour dia. C (Fig. 1) material
mm
4322 021 39410 brown 4,80 FXC
39480 white 4,60 FXC
39490 grey 5,15 FXC

Table 2 Catalogue numbers of recommended adjusters for typical Ay values

AL 3H1 3D3 4C6
63
100
160
250 4322 021 39480 4322 021 39480
315 39480
400 39410 39490
630 39490
1000 39490
PACKAGING

The adjusters are packed in plastic bags of 100. Please order in multiples of this quantity.

ADJUSTING TOOL
An adjusting tool combination for M2 and M2, 6 is available, catalogue number 4322 058 03270.

For customers who wish to make the
screwdriver themselves the outlines of
the essential part are given in Fig. 2.

7285618

236|
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Inductance adjusters (new types) P26/16

ADJUSTMENT CURVES
Characteristic curves
20 7292538 20 7292539
AL AL v
Lo Lo /
(%) / L~ (%) //
" /
/ 12 l/
4
] / . /
/
4 4 /
/
)4 /
.// .//
00 2 4 6 8 10 O0 2 4 6 8 10
number of revolutions number of revolutions
A = 250; FXC 3D3. A| = 250; FXC 3H1.
_ 7292540 7292541
20 20
aL AL
Lo1e L o1e o
(%) (%)
V
12 / 12
( /
//
; ; ; /
4
4 / 4
A
00 2 4 6 8 10 00 2 4 6 8 10
number of revolutions number of revoiutions
A =315; FXC 3H1, A =400; FXC 3D3.

Note: 0 revolutions corresponds to at least one turn of interaction.
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7292542
20
16
12 o
)4
8
4
00 2 4 6 8 10
number of revolutions
A =400; FXC 3H1.
7292544
20
16
12
”
8 /r/
4 /
D0 2 4 6 8 10

number of revolutions

AL =1000; FXC 3H1.

20 7292543
16 ///

12 /|

8

4

% 2 4 6 8 ‘Jo

number of revolutions

AL = 630; FXC 3H1.

March 1984



P26/16

MOUNTING PARTS

MOUNTING

N

W
m

LN

S,

% | i / 7T \; \
x // |
£ £ L o w7 ah .
N Zui | sl - N 1 ]
N AN X
CE_/ : 5 e D4
? I 4 P
(P R g ——
3max | A Qmax [
ﬁ?ﬂ—— 22 gmox —>j<—- §\<
)’ ‘ Z3 808
——';Z’MLO!.Z
(1) tag plate 4322 021 30470 (4) nut 4322 021 30710
(2) brass container 4322 021 30550 () fixing brush 4322 021 30720
(3) spring 4322 021 30660

The core is suitable for mounting on printed-wiring boards and on conventional panels.
The parts 1, 2 and 3 are sufficient to construct an assembly for use in combination with printed wiring.
The eight soldering pins are arranged to fit a grid of 2,54 mm (0,1 inch).

The pin length is sufficient for a board thickness of up to 3 mm. The board should be provided with
holes of 1,3 + 0,1 mm diameter.

If one-hole mounting is preferred, the parts 4 and 5 should be added. The coil assembly may then be
mounted on panels having a thickness of up to 2 mm. The panel should be provided with a hole of
8,5 mm diameter.

* There is another mark hole in a similar position on the top of the container.
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It is recommended that the spring (3) be placed in the position indicated to obtain the best stability
against shock and vibration.

Before bending the lips of the container, pressure should be exerted evenly on the rim of the tag plate
until it meets the container. The force which is required is approximately 200 Newton. After bending
the lips the spring will have the correct tension.

PART DRAWINGS Dimensions in mm
(1) Tag plate 4322 021 30470

Plate: polyester reinforced with glass fibre, resistant against dip-soldering at 400 ©C for 2 s.
Pins: phosphor bronze, dip-soldered

o 18202
- s5m02 1520, 220}

082002

-Pl
i
é

45402

276102
15,242005
e

i
R L

7250894.1

The tag plates are packed in units of 40 pieces on a polystyrene plate, and with 250 pieces in a card-
board box. Please order in multiples of these quantities.
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Mounting parts

's3i311uenb asay} 4o sajdizjnw ui JapJo asesjd “joed abeiols e ul s3da1d OOz pue “djoed Asewnid e ui s3daid O yim padjoed ale siauieluoD ay |
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(3) Spring 4322 021 30660
Material: chrome-nickel steel.

in compressed

position
+————— 25,8£0,1 —
- 21,3%£0,1 ——»'

7283861 L

(4) Nut 432202130710
Material: brass, nickel plated.

1101

| 7250657
' 25-6-'65

A force of 136 to 225 N is required
to compress the spring to 0,65 mm.

The springs are supplied in
quantities of 500.

Please order in multiples of
this quantity.

(5) Fixing bush 4322 021 30720
Material: brass, nickel plated.

M8x05
5ol
)
I<——~—>
!

|

ai i f

| |

| |
|

! |

i 1

6202

0,5 005

10h1

7250656
n-3-66

The fixing bushes are supplied in quantities

of 2500. Please order in multiples of
this quantity.
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CHARACTERISTIC CURVES

Mg -2 CURVES

072 2 4 6 8107 2 4 6 810 2 4 6 810

1000 1000
, 8 Sy iS==ss=c=s=ss0 H 8
6 r:5\~ rL‘L R P B 5 1 e e e e e e 6
] = HHH A pe at A =3 pu: > 1430 for 3H1 -—
4 HH B g at A =3 u: > 550 for 303 4
2 Eﬂe” 2
- 55
100 |t a 100
8 E5 = == 8
6 == S 6
4 4
B
T §/4
2 A e 2
1
—a-A /NMM
10 Lo Lidl (idil

102 2 4 6 81007 2 4 6 810 2 4

72415180

Relative effective permeability and turn factor for 1 mH as a function of the air-gap.
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TYPICAL Q-CURVES FOR FXC 3H1

2000 7292561
1800
Q
1600
1400
1200
2 / > N\
1000 g JAaNZa i\
v NUAAN
800 A/ /)<\ \
AN /S S/ B N
1
ARV IV PARNZAN N \N
ue=330/ 220 150 100 |68 47 // A) N
vV N
400 33 ANN
200
0
1 2 5 10 20 50 100 200 1., 500 1000
Enveloping curves. Single-section coil former.
1600 T T T
X L number Ro/L
Q CUTVE ) (mH) | of turns wire (Q/H)
1400 A | 316 552 0.22 E.E. 421
B 9.32 | 301 45 % 0.04 E.S. 548
c 457 210 70 x 0,04 E.S. 502
1200/| © 1,40 | 116 | 100 x 0.04 E.S.S. | 587
E 0.54 72 | 200x0.04 E.S.S. | 478
F 0.08 27 | 315x0.04 E.S.S. | 873
1000
800 Ro/L=4210./H
T
y =~
600 ra C- KE
TV - AN AN
7 SCSC NN
71T 227 e
/\\ N
400 7 F ANA NN\
7 N N
4
Z7 7 ~
200 e
é7 A
I
o.... L I PR I VS I Y Y T n M B AT OV L Y Y T . ENEFEnnnn
1 2 5 10 20 50 100 200 500 1000
— f (kHz)
FXC 3H1 Single-section coil former.
e =33
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Characteristic curves P26/16
1600 e 0 5 A0 LS S T S
L number N Ro/L |
Q CUTVE | (mH) | of turns wire (©/H)
1400f o 45.0 552 0.22 B 296
B 13.2 301 45 x 0,04 E.S. 386
c 6.51 | 210 70 x 0.04 E.S. 352
1200 D 1.99 116 100 x 0,04 E.S5.S. 412
E 0.77 72 200 x 0. 5.5 336
¥ 0.11 27 315 x 0.0 613
1000
800 NN
Ro/L-=296 0 /H——FA1IN—DNNE
-t
600 A P QA ¥
SN
N W}
D o W Y S
400 AN
Y
200
A
I
T
04114 PR ANV (P AN P P I Y Y n PR P AR VR T Y Y TR s TN RN
1 2 5 10 20 50 100 200 500 1000
— f (kHz)
FXC 3H1 Single-section coil former.
e =47
72450481
L S B L A L L B T
curve L {number wire Ro/L
(mH) |of turns (Q/H)
1400 | A le5.0 | 552 0.22E.E. | 204
Q 8 [19.4 | 30 45 x 0.04E.S. | 263
c 9.3 | 210 70 x 0.04 E.S. | 246
1200 D |2.87 | 116 |100x0.04E.S.5.] 288
E L 72 | 200 x 0.04E.S.S.| 234 -/ L= 204a /H
F 0.06 | 27 [315x0.04E.5.5 416 | RofL= 2041/
| ] 7,
1000 bt -
4 ANN
7 3| N\
800 w A WP e N Y
17 A}
VA N he \\ \
600 Ve A N A\N
'7/ 7 Nt X \ “\\
77 18 O
e ESNN
400
7 A\
¥ = D EF
4 .
200 A
0 e dd i I I sdladad g 1 I IR NN RS TSI n I REETEIRnn
2 5 10 20 50 100 200 f (kHz) 1000
FXC 3H1 Single-section coil former.
pe =68
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S B 111 L L A Ranana T L e
1400
R fL=139.LL/
Q ] of
1200 ’I y N
£ 7
7 yAWw 4 X
1000 / 7 \
Z X
7 . AWAY
7 7/ TN Y
800 A7 NS
717, D AR\Y
V4 2/, A\
YA/ /4 ~ AW\
4 II — i V4 \ \\.\\
600 y A— L W VA Y
/ Z X B\Y
L4 c A\Y
A\
400 y i D EF
4P -
200 cd A
O T T e T T T s 00 200 F(kHz) 1000
FXC 3H1 Single-section coil former.
Mg =100
curve L number wire Ro/L
(mH) | of turns (Q/H)
A 96.0 552 0.22 E.E. 139
B 28.4 301 45 x 0.04 E.S. 180
C 13.9 210 70 x 0.04 E.S. 168
D 4,24 116 100 x 0.04 E.S.S.| 195
E 1.63 72 200 x 0.04 E.S.S.| 160
F 27 315 x 0.04 E.S.S.| 280
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Characteristic curves P2 6/16

T T 17T T T 171 T T T TVl T T 1T 17 T T T 172‘5050
1400
Q 17
1200 V4 \

VAP — N
RofL= 75Lu/H Y=
1000 = 747 N \
AN \
] N\ TN\
7 Y,
oo \\ \‘
Vi /7 ANEA\N
600 /7 7 \\ \\ \\\
AN \ N
Vi AY A\ N
V4 7 NI\ T1D—EFG

400 v Ay, .

// — \\\

.4 4
200 i
0 A All‘ 1 A IEA ||||’0AA1120 1 1 1501 llllt()ollltzool Ir(lkf;z)xl;oloo
FXC 3H1 Single-section coil former.
Me = 150
curve L number wire Ro/L
(mH)  |of turns {Q/H)

A 143 552 0.22 E.E. 93

B 42.6 301 45 x 0.04 E.S. 120

C 35.7 275 0.35E 75

D 20.8 210 70 x 0.04 E.S. 110

E 6.34 116 100 x 0.04 E.S5.S.] 130

F 2.45 72 200 x 0.04 E.S.S.| 106

G 0.34 27 315 x 0.04 E.S.S.| 187
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P26/16

72450811
TTT

1400
Q
1200 a
- LI\
RofL=51.3.0./H| A2 ‘
1000 (A -
/ \&
y &Y. 4 N
J y 4 2% N
600 7 \ Ay \\Y
7 yARY \Y
7 77 X, AR\
» \ ON
600 yAmV.4 X X WY
P’ AN AVA\Y
/ AN ANA)
AV 4 N EEG
400 7 -
yn A
200
o - IA‘ i 1 IJI LAl Ax]o - “20 I 1 130 1 Al’lool 1 IA200| IF{AHé)I l;voo
FXC 3H1 Single-section coil former.
e = 220 v
curve L number wire Ro/L
(mH) | of turns (Q/H)
A 211 552 0.22 E.E. 63.0
B 62.4 301 45 x 0.04 E.S. 82.0
C 52.1 275 0.35E 51.3
D 30.5 210 70 x 0.04 E.S. 75.0
E 9.30] 116 100 x 0.04 E.S.S.| 88.5
F 3.59 72 200 x 0.04 E.S.S.| 72.5
G 0.50 27 315 x 0.04 E.S.S.] 12.9
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Characteristic curves P26/ 16

724508521
TTT

1400
Q
1200 f DO /L =33.84L/H
s 7 AN
2 AN
1000 yi VA AN
7 7 N
Pt N 1 N
N7\ N
600 i < \ ANA\Y
/ AP AN N\
Y 2 AN \ \
600 VA /- V4 — - \\\ \Q\
,5/ o \\\ N \ N
A+ N ‘f D EFG
400 A \C
7 c
7
200
0 il Al‘ I 1 151 A llAI i AA120 1 1 39' All,zojllé()ol If(,l(-l,\z)( ‘;600
FXC 3H1 Single-section coil former.
ke =330
curve L number wire Ro/L
(mH) |of turns (Q/H)
A 315 552 0.22 E.E. 42.2
B 94,1 301 45 x 0,04 E.S. 54.2
C 19.0 275 0.35E 33.8
D 45.9 210 70 x 0.04 E.S. |[50.0
E 11.4 116 100 x 0.04 E.S5.5.| 72.3
F 5.40 72 200 x 0.04 E.S.5.| 48.2
G 0.76 27 315x 0.04 E.S.S.| 84.8
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P26/16

P AS A FUNCTION OF B AT 16 kHz

3B8
500 7290721
P
(mw)
400
/
/
100°C /|
300 /
//
200 /,/
Y /| 25°
77
Y
V.
100 %
A
0 =l
0 100 200 4 o 300
AL AS A FUNCTION OF B AT 16 kHz
3B8 388
10000 7290729 1500 7290730
AL AL
(nH) (nH)
9000 — 1300
—| I 1~Joo0°c
Z
d AN
8000 4 AS 1100
L l2s%C | S
N 100°C
/ \ ___:_________.—--———9-—- =l
7000 |14 \ 900 25°C
6000 /] 700
5000 - 500
0 100 200 & L 300 0 100 200 4, L 300
without air gap. with air gap.

B calculated with Acpmin = 76,5 mm?
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Characteristic curves P26/ 16

INDUCTANCE VARIATION AS A FUNCTION OF AT~

2 7247735
AL A HH
: ot SCHT
(%) T
T 15
1e=220
Vi
Y
! 4 Ue=150
i Ye =100
05 /4
] e =68
ot & pe=47
o |
0 L"9=33
0 5 10 15 20
—> ATV
2 7246595
FXC 3D3
AL (o)
L(°/
15 He=6
"
1 A
fl—’e=L’7
> y
05 = et He=330
0 pot
0 5 10 15 20 25 30
AT~
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P26/16
2 724,6590.
FXC4CB
Ao
15
He=33
1
05 Ll He=221]
Pe=15]
it
0 I
0 5 10 15 20 25 30
AT~
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Characteristic curves P26/ 16

D.C. SENSITIVITY AT 25 °C

x 1076
3000 7278292.2
measured
IBHY curve
2000 -+
7
7
Vi
B /
/ /
guaranteed
1000 / 3B8 curve
&y,
700 /
1/
/
500 / Wi
/ / measured
3B8 curve
Vi
7
J/ Vv
300 /£ /, /
744
% /
J /
200 / /
/ v
4 /
// 7
/ /
/
7/ /
L ya
100 4
/ /
/'
4
70 7 r
/
A
50
30
08 09 1 1,2 14 186 2 3 x10%
xlq
e X (A/m)
_ He—Hea
Pe= He X Hep

Inductance variation as a function of d.c. polarization.
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P26/16

CROSSTALK ATTENUATION

7247196
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Characteristic curves P26/ 16

72 47199

1)
230 Fxc 3H1
5 A=3u
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2 7
o
b
o110 -
=
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o II the cores are placed in horizontat{
© plane against each other

90

V.
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3 4 5
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frequency (Hz)
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P30/19

POTCORES

Three types of core can be supplied:

® CORE SETS provided with a nut for an adjuster and pre-adjusted on an inductance factor Ay or on
a relative effective permeability value ug.

® CORE SETS without nut and pre-adjusted on an A| or a ug value.
® CORE HALVES without air gap.

The potcores are in accordance with the following specifications: IEC 133 (international), NCF 83311 =—
(France), DIN41293 (Germany) and BS4061 range 2 (Great Britain).

Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack
contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves. Please
order in multiples of these quantities.

MECHANICAL DATA Dimensions in mm

+——18,9+0,1 —
13404
" fetas
‘ *0 +1
as"/ H —3 O
20,5 I B =
+0,5

i\ ) measured at face

+) -« 4+0,15

7278402.2

The polyamide nut is moulded-in, except -
for the 3D3 version in which it is cemented.

Pulling-out force of the nut =50 N
Torque of the screw thread < 10 mNm
Extraction force of the adjuster from nut =40 N
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P30/19

MECHANICAL DATA (continued)
Dimensional quantities according to |EC 205:

! i
C1=x Ai =0,330mm™; Cy = T A—ez =0,00241 mm%; Vg = 6190 mm3; l = 45,2 mm; Ag = 137 mm?;

e e
AcPmin =115 mm?,

Mass of core set: 34 g.

ELECTRICAL DATA

The combination of two potcore halves without air gap, randomly chosen from a batch, has the
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square
cores and cross cores’ is inserted; the halves are pressed together with a force of 250 N. The values are

valid 5 minutes or more after clamping.

freq. 8 temp. grade
kHz mT oC 3B8 3D3 3H1
AL £25% 4 <0, 25+ 1 7500 2800 7500
Me * 25% 4 <0,1 25+ 1 1985 740 1985
a 4 <0, 26+1 <133 <21,7 <133
“L"_‘waﬁ 4 <01 25+ 1 <12
!
100 <01 25+ 1 <8,0 <6,0
500 <0,1 25+ 1 <20
1000 <0, 25+ 1 <45
P (W) 25 200* 2541 <1,0
100 + 1 <1,2
ng x 103 4 1,5t0 3,0 25+ 1 <0,62
100 0,3t01,2 25+ 1 <18
of x 108/K <100 <0, 5to 25 +05t01,5
<100 <0,1 25 to 55 +05t01,5
<100 <0,1 25t0 70 Oto+2
DF x 10° »
< < + < <
(10-100 min) 100 0,1 25+0,1 12 4,3
BF x 108, measured on sets with ug = 300 + 10%
and 25 + 1 OC:
x lg
at pg X =1,00 x 10° A/m <110
le =1,60x10° A/m <300
=2,30 x 105 A/m <1100

* B is calculated with Acpmin = 115 mm?.
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Potcores

Core sets with nut and pre-adjusted on A| .

.P30/19

corre-

catalogue number 4322 022

AL sponding -
Me-value 3B8 3D3 3H1

100 £ 1% 26,2 31440

160 + 1% 42 ® 31450

250 + 1% 65,5 31460 31260

315+ 1,5% 83

400 £ 1,5% 105 @ 31280

630 £ 2% 165 ® 11870 © 31300
1000 + 3% 263 31310
1600 + 3% 420 31320
2500 + 3% 655 31330

Core sets with nut and pre-adjusted on ug.

catalogue number 4322 022

He e
3D3 3H1
33+ 1% 89,2 30430 30230
47 £ 1% 74,7 30440
68 + 1% 62,1 30450 30250
100 + 1,5% 51,3 30260
150 + 2% 41,8 30270
220 + 3% 34,6 30280
330 + 3% 28,2 30290
740 + 25% 18,9 10400
1990 + 25% 11,5 10200

Core sets without nut: replace the eighth digit of the catalogue number (3) by 1.

Cores with A| <400, or ug < 100 have a symmetrical air gap.
Cores with A > 630, or ug = 150 have an asymmetrical air gap.

Core halves without air gap, without nut:

Ferroxcube grade

catalogue number

3B8 4322 020 22390

3D3 4322 020 22270

3H1 4322 020 22260
@ Preferred type.

W (March 1984
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P30/19

COIL FORMERS

Three types of coil former can be supplied:

— with one section;
— with two sections;
— with three sections.

The dimensions conform with the following specifications: 1EC 133 (international), NCF 83311
(France), DIN 41294 (Germany) and BS 4061 range 2 (Great Britain).

SINGLE-SECTION COIL FORMER

Catalogue number 4322 021 30360
Material polycarbonate
Window area 55 mm?

Mean length of turn 62 mm

Max. temperature 130 0C

Dimensions in mm

- — [
Hl I H 3
| 5o| <3
e e T
m | g
il
—_——— y
7250898
055 min
1 140.75max
128.9,
e
D.C. losses
R 1 1
2 =_ x — x5,07x10® Q/H
L He feu
Mass 0,75¢g
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Coil formers

'P30/19

TWO-SECTION COIL FORMER

Catalogue number 4322 021 30370

Material polycarbonate
Window area 2 x 26 mm?
Mean length of turn 62 mm

Max. temperature 130 °C

THREE-SECTION COIL FORMER
32302

4322 021 30380

Catalogue number

Materiai polycarbonate
Window area 3 x 16 mm?
Mean length of turn 62 mm

Max. temperature 130 °C

D.C. losses
Ro o1 v 1 538x10° H
L He feu

Mass 1,09

___ﬁ
ol o3
w
H
i
v
7250900
055™" ] 1,055
075 [ 1l.075m
| Q
| 128-62
D.C. losses
Ro _ 1 _ 1

-2 =__ x — x5,74x 10° Q/H
L He feu

Mass 1,2¢

W (March 1984
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DATA FOR PARTLY FILLED COIL FORMER

7244332
“EET
A(g) ue=33 ~
LY
1 ~
2 1 68| H
P 1000 TS .
Pt 15001 == H o
22 = & Sans
G~r33()
51 f]fi’—) == 22255 4
:10(3(:);.— Simamsss anas
H630HTH &
2P
400 ]
+H
ina L
H 2508
'4 4
& 4
1160 7
6!
B
sA, FFi00 NGl
) NAANNNANNNNNANNNY
(°f)
~-10H

Increase of the « and decrease of the A_ factor for different ug values and Ay factors as a function of
the relative winding height on a single-section coil former. Valid for Ferroxcube 3H1 and 3D3.
Example:

On a single-section coil former only 0,4 part of the available height is used. A potcore with ug = 68 in
that case obtains an « factor of 62,1 + 1,25%.
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Potcores ‘ P30/ 19

20 7244325 A 100
e

—
()]

AANARINNNNRRNNNNNNN

hw 160

12

8 14250

400

7 630
] =T 1000
S3ESISnE == S 1600

H1,=330

1411

100

33

Variation of the « and A factors for a coupling winding of one layer as a function of its winding
height hyy on a single-section coil former. Valid for Ferroxcube 3H1 and 3D3.

Example:

On a single-section coil former a coupling winding is laid on 0,7 of the available height. A potcore with
U = 68 obtains for that winding an « factor of 62,1 - 1,6%.
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'P30/19

INDUCTANCE ADJUSTERS

-—
(old types)
CONTINUOUS ADJUSTERS Dimensions in mm
05+02 05+92 05+02 .
[0 *gS 7 es2 gy ostoss | [+ 52-81 0s*05 |7 (=525,
| L] L0y i v | v |
IRE Ly wop v O o REX = = A
T [T A A T
| ! ‘ ] I
| | | - Al | | | |
| 640 i ! | 601 ~ I | | !
’ : ! | |~-FlilaB | (run out) \ 0s01 1 | _|~-[FIoiA8]
| H | | :
12,80, v ! | {run out) ‘2,8‘:0,2 v I | ] : : | (run out)
| I | Iy : i [
? [ ~gus | I g 176202 l I
i 5502 55102 ] P |
| | g ‘ | i S s R
R e v o I e i 73102
M26 | > B
PRI e 0.4:401 | } B
v L
90°+2° i = |
= ; M26 |
/\%X,,, ; ; 04301  (pitch 0,45)
/ i ! 90°+2°
57_9, 578, v
Y ' AP ; ‘\
07201 {5 ciames 07£01 T irsonsna 570
7-04
) v
07£01 A “iEsses
Fig. A. Fig. B. Fig. C.

The tolerances on inductance of the pre-adjusted potcores (without adjuster) are given under Potcores.
After inserting a coil (impregnated or not) in an electrical circuit, its inductance can be adjusted to the
required value with an accuracy < 0,03% by means of an continuous inductance adjuster. Such an ad-
juster increases the inductance of the coil, see following pages.

The adjuster is screwed through the potcore into the nut and is held in position by the four protrusions
near the top of the adjuster. For special requirements a bigger or smaller adjustment range may be ob-
tained by using an adjuster belonging to the next higher or lower effective permeability.

The influence of the adjusters on the variability of the inductance is negligible. The maximum permiss-
ible temperature is 110 OC.

March 1984
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P30/19 |

Types of adjuster and recommended applications.

Mg AL
A green 30780 33 100
A red 30800 47 160
B white 30980 68 250
B white 30980 100 400
A brown 30810 150 630
B grey 31090 220 1000
C black 31120 330 1600

The adjusters are packed in plastic bags of 100. Please order in multiples of this quantity.

Nut for adjuster
These data are given for those manufacturers who prefer to insert the nut themselves.

| 4
i =
ol o
+
H w
_| 3
7250889 | 3
18-6-65 oo
S
)
Catalogue number 4322 021 30160
Material polycarbonate
Max. impregnation temperature for 24 hours 120°C
Recommended distance from mating surface to nut
for A < 1000 resp. pe < 220 3,35+ 0,15 mm or
for A= 1600 resp. pg =330 4,35+ 0,15 mm

For more information see Potcores General, Mounting data.
The nuts are packed in plastic bags of 100. Please order in multiples of this quantity.
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Inductance adjusters (oid types)

P30/19

Adjustment curves

20 7284832.1
AL

L
(%)

10 3H1

Y303
vé
2
0 L=l

0 5 10
number of revolutions

ue =33
Adjuster 4322 021 30780

20 7284830.1
AL
L
(%)
1
0 3H1
Y A3D3
P%
»
0 1
0 5 10

number of revolutions

ue = 68
Adjuster 4322 021 30980

20 7284831.1
AL
L
(%)
10 3H1 11
pried
X A3D3
v,
0 1]
0 5 10
number of revolutions
e =47
Adjuster 4322 021 30800
20 7284829.1
AL
L
(%)
10
P -
3H1 L1
¥
P
-
0
0 5 10
number of revolutions
ue = 100

Adjuster 4322 021 30980
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20 7284828.1 20 7284827.1
AL AL
—» L L r
(%) (%)
3H1 - 3H1/
10 10
'//
/|
/ /
Yy
0 0
0 5 10 0 5 10
number of revolutions number of revolutions
Mg = 150 Me =220
Adjuster 4322 021 30810 Adjuster 4322 021 31090
20 7284826.1
— AL
L
(%) -
Z
10 3H1 P
//
O ot
0 5 10 15

number of revolutions

te =330
Adjuster 4322 021 31120
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INDUCTANCE |ADJUSTERS
(new types)
—| @565%02 1~

- 0
253_3

Lo el

|
c
+0,2 i '
|
|

T
——

M2,8

(pitch 0,45)

*4,3_8'1_’ 7285613.1

Fig. 1.

Material: polypropylene, reinforced with glass fibre.

The tolerances on inductance factor of the pre-adjusted cores without adjuster are given in the table of
pre-adjusted cores with standard A|_values. The inductance of the pre-adjusted core can be increased
to the required value — with a setting accuracy < 0,03% — by means of a continuous adjuster.

The adjuster is screwed through the centre hole of the core into the nut and is held in position by the
four cones near the top of the adjuster.

The combination of the polyamide moulded-in nut and the polypropylene adjuster — both reinforced
with glass fibre — gives an excellent stability with temperature, shocks and vibrations. Besides this, the
combination has a very smooth adjustment curve due to the excellent concentricity of the moulded-in

The maximum permissible temperature of the adjustment combination is:
150 OC, during 8 h. The maximum working temperature is 110 °C.

nut and the adjuster.
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P30/19

The tables below show the available types and which adjuster is recommended for typical Ay values.
Table 1 Colour code of adjusters

catalogue number colour dia. C (Fig. 1) material
mm
4322 021 38380 white 4,40 FXC
38390 grey 5,10 FXC
Table 2 Catalogue numbers of recommended adjusters for typical Ay values
AL 3H1/3B7 3D3
160
250 to be fixed
315
400 4322 021 38380
630 38390
1000 38390
PACKAGING

The adjusters are packed in plastic bags of 100. Please order in multiples of this quantity.

ADJUSTING TOOL
An adjusting tool combination for M2 and M2, 6 is available, catalogue number 4322 058 03270.

For customers who wish to make the
0,6+0,03 screwdriver themselves the outlines of
el the essential part are given in Fig. 2.

7285618
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Inductance adjusters (new types) P30/19
ADJUSTEMENT CURVES
Characteristic curves
20 7292545 24 7292546
AL At -
Loe L 20 -
(%) (%) ,/
/
16
12 /
12
8
/ 5
4 . /
A
0 L—1 0 //
0 2 4 6 8 10 ¢ 2 4 6 8 10 12
number of revolutions number of revolutions
AL =400; FXC 3H1 A =630; FXC3H1
20 7292547
AL
Loe
(%)
12 T
//
8 //
/l
. //
4
b 2 4 6 8 10

number of revoiutions

A( = 1000; FXC 3H1

Note: O revolutions corresponds to at least one turn of interaction.
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MOUNTING PARTS

MOUNTING

mark _
P
=T
T
14 1Y H
1SN \X 14/ I
N1
K| i
P N
|
é 0,8 > e 7270488

L,._—_ 25,1 max __’| 7273966

(1) tagplate 4322 021 30480 (4) nut 4322 021 30710
(2) brass container 4322 021 30560 (5) fixing bush 4322 021 30720
(3) spring 4322 021 30670

The core is suitable for mounting on printed-wiring boards and on conventiona! panels.

The parts 1, 2, 3 (and 6) are sufficient to construct an assembly for use in combination with printed
wiring.

The nine soldering pins are arranged to fit a grid of 2,54 mm (0,1 inch).

The pin length is sufficient for a board thickness of up to 3 mm. The board should be provided with

holes of 1,3 = 0,1 mm diameter.

* There is another mark in a similar position on the top of the container.
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Mounting parts P30/19

If one-hole mounting preferred, the parts 4 and 5 should be added. The coil assembly may then be

mounted on panels having a thickness of up to 2 mm. The panel should be provided with a hole of 8,5
diameter.

It is recommended that the spring {3) be placed in the position indicated to obtain the best stability
against shock and vibration.

Before bending the lips of the container, pressure should be exerted evenly on the rim of the tag plate

until it meets the container. The force which is required is approximately 250 Newton. After bending
the lips the spring will have the correct tension.

PART DRAWINGS (dimensions in mm)
(1) Tag plate 4322 021 30480

PLate: polyester reinforced with glass fibre, resistant against dip-soldering at 400 OC for 2 s.
Pins: phosphor bronze, dip-soldered

1,820/
F_._._ R
!
i . *’g “4
N =]
w :E‘_’ j
3 g o
oloH &l "j_“
83 2
w | i
- . p=3
v &
o

15262005 |
o 15206200°

>

7250902.1 T,

The tag plates are packed in units of 30 pieces on a polystyrene plate, and with 200 pieces in a card-
board box. Please order in multiples of these quantities.
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(2) Container 4322 021 30560
Material: brass, nickel plated; thereafter tin plated

>l

32,3max
02

117

W

587, 209015

7250903.2

O3
mark r\-\J
A g

30°:30'
X

120°:30"

-

— The containers are packed with 20 pieces in a primary pack, and 100 pieces in a storage pack. Please

order in multiples of these quantities.

274

March 1984



Mounting parts P30/19

(3) Spring 4322 021 30670

Material: steel in compressed
position
<*+————30,2%0,1

- 25,1£0,1 |

A force of 169 to 281 N is required
to compress the spring to 0,45 mm.

The springs are supplied in quantities
of 250. Please order in multiples of
this quantity.

23*33
v v
7283862 : 0
0.2_9,05
(4) Nut 432202130710 (5) Fixing bush 4322 021 30720
Material: brass, nickel plated Material: brass, nickel plated
M8x05
6 +8,1
lq—(————»j
T T T
| s
| ‘ [ Ei n
| | | P
L L J i) cf}
R -+
|
i
| _
2| [
=l
.—! \
i \
4 h 29
7250657

7250656
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CHARACTERISTIC CURVES

pe — @ CURVES

7241526

1000 2 4 6 6107 2 4 6810 2 4_6 610,
8 = AE S S S S S S S S sttt
— 5 - A g at A =3 u: > 1490 for 3H1HHHs
A B e at A =3 u: > 555 for 303 Hil,
S I
B Ry X
2 (Ue N \\\\\ 2
I X
100 =i ! 100
8 TN 8
6 B 6
4 4%
B L =+ Ue
1 11
2 1 A 2
—T| —» 4inmm
10 L

102 2 4 6 810~ 2 4 68910 2 4 6 8710

Relative effective permeability and turn factor for 1 mH as a function of the air gap length.
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Characteristic curves 'P30/19

TYPICAL Q-CURVES for FXC 3H1

2000 7292562
1800
Q
1600
1400
1200
N
1000 //24-/ /)\\ K\Q
A D2 NN
7 A S ONN
)iy avd N AN\Y
Py NORAW
e N ¥
ue=330," P NIAN
+ 7 N
200 20 J AT
1507 | |
100
200 6847
|
% 2 5 10 20 50 100 200 ¢ () 500 1000
Enveloping curves. Single-section coil former.
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T T T TIV[TITT T 1T 171 T T T TT T T(T]T U T 724625
1400
Q
1200 Ro/L=T14 N1/H
i p=
1000 7 A
/ 7
i 4 \
ya ey SESGAN
800 7 y A Wb N Y
7/ y/ .V \
y y .54 ANY
yi 7 N
600 £ /7 —
Z \_\
Z, AJn) E'
400 B-
7 7,
200 4 o~
C A
0 Ll 1 L . ! L1l 11l Ll 1l it 1 I Ll iill | 1 1 I EEENENEN
0 2 5 10 20 50 100 200 f(kH2) 1000
FXC 3H1 Single-section coil former.
ue =68
curve L number wire Ro/L
(mH) | of turns (Q/H)
A 35.7 371 0.35 E.E. 114
B 19.9 277 70 x 0.04 E.S. 215
C 10.3 199 0.50 E.E. 108
D 5.68 148 40 x 0,07 E.S. 175
E 2.10 90 | 200 x 0.04 E.S.S. | 182
F 1.74 82 70 x 0.07 E.S.S. | 212
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Characteristic curves P30/19

N 7246261
1400
Q
1200 LT RG/IL=782 OVH Lo :
e S e
1000 / AN
yi 27N
y i v
7 2777
800 z I/I \ \\
V.o N\
77/ Y
777 AV \
600 y a7, N\
777 N 5—E
A 7/ i
/4
400
NG A)
.
NS
200 S
OALJII 1 | LIS T 0 R T | 1 L L Ll L) 1 1 L LUl L)
0 2 5 10 20 50 100 200 f(kHz) 1000
FXC 3H1 Single-section coil former.
Me =100
curve L number wire Ro/L
(mH) | of turns (/H)
A 52.3 371 0.35E.E 78.2
B 29.1 277 70 x 0.04 E.S 147
C 15.0 199 0.50 E.E. 74.0
D 8.32 148 40 x 0.07 E.S. 120
E 3.08 90 200 x 0.04 E.S.S. | 124
F 2.55 82 70 x 0.07 E.S.S. | 145
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7246256
T T T LA LIS LB N R U L AL T USRI AL L T 1117 ]
1400
N Ro/L=5210/H
1200 o == -
] v‘/"’
1000 #Z s
V=
7 y 4 A
y4 N AV
800 7 77 N\ Y
y/ /4 LVE AN
7/ LAY
7/ \ i\
600 7 X
AP w4 \ A}
Z N E
4 NS
400 Z \
S\ N )
AN
N
200— c
=
0 - il L ot Ll L T T O N T 0 O | e LA Ll
0 2 5 10 20 50 100 200 f(kHz) 1000
FXC 3H1 Single-section coil former.
Me = 150
curve L number wire Ro/L
(mH) | of turns (Q/H)
A 78.5 371 0.35E.E 52.1
B 44.0 277 70 x 0.04 E.S 97.4
C 22.5 199 0.50 E.E. 49.2
D 12.5 148 40 x 0.07 E.S. 80.0
E 4.62 90 200 x 0.04 E.S.S. | 83.1
F 3.84 82 70 x 0.07 E.S.S. | 95.8
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Characteristic curves P30/ 19

7246259
1400
Q
1200 —
Ro/L=354117H —
| V.40
1000 £ i N
/A A N N
/A N
y i - NN
800 7 & \ \‘ \
yi - 3
600 1% DE
7 A"y
7 A N
yr. A"y
400 o e
7
7
2002~
olLll L Lol il oL 1 | 1 Lt g1 1l L L i Liilii]
0 2 5 10 20 50 100 200 f(kHz) 1000
FXC 3H1 Single-section coil former.
e = 220
curve L number wire RO/L
(mH) | of turns (Q/H)
A 115 371 0.35E.E 35.4
B 64.1 277 70 x 0.04 E.S 66.8
C 33.1 199 0.50 E.E. 33.7
D 18.3 148 40 x 0.07 E.S. 54.6
E 6.75 90 200 x 0.04 E.S.S. | 56.5
F 5.59 82 70 x 0.07 E.S.S. | 65.9
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— 7246260
1400
Q
1200 Ro/L=233 O/H
1
1000 /
yi 727
y A A2 ] N
Vi VA el N
800 4 BN AN
7 AN\
7 T aN
wa 0 N A A WKY
600 v an 7 N X N
o Sa— - EAR
400 /I —1D1E- F
7
200
O Lol 1 L 1 1 1 INERERNN - | L 1 1 1 LiLiL I 1 1 1 LILLLitdl
0 2 5 10 20 50 100 200 f(kHz) 1000
FXC 3H1 Single-section coil former.
He =330
curve L number wire Ro/L
(mH) | of turns (Q/H)
A 175 371 0.35E.E 23.3
B 97.6 277 70 x 0.04 E.S. 43.9
C 50.2 199 0.50 E.E. 22.1
D 27.4 148 40 x 0,07 E.S. 36.5
E 10.3 90 200 x 0.04 E.S.S. | 37.1
F 8.41 82 70 x 0,07 E.S.S. | 43.8
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Characteristic curves

P30/19
INDUCTANCE VARIATION AS A FUNCTION OF AT ~
2 7246589,
AL HH
L EXC 303
(%)
.
V=68
1 .
7 Uit o= 47‘
05 A~ !
» i
d ot - lJe=33
v.d L i A L] = E
0 =
0 5 10 15 20 25 30

—» AT
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P30/19 |

A
AL AS A FUNCTION OF B
FXC 3H1
7290733
11000 =
AL “ S
1
)17 Moo
9000 —
,// N
7 \ 25°CY
7000
\
5000
\
1
v
3000 |
1000 A
0 100 200 4 o 300
Without airgap.
500 7290732 1300 7290731
AL AL
{(nH) (nH)
400 S 1200
S R - 25°C 1449
AY 1 o,
-1~ N ——125°C
300 \ 1100 -2 \‘ —
100°C
\ N\
200 1000 \
\ \[100°%
100 900 |
\
0 800 -
0 100 200 & o 300 0 100 200 4 0, 300
e = 100. e = 300.
A i 2
B calculated with Agp mijn = 115 mm?.
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Characteristic curves P 30/ 19

10—-1 — 7246942.3
TTT0T
FXC 3D3
LI} f = 4kHz
(HA?) B<oimT
8 =25°C
1072 He=334
47,
y.4 ®
sam 7
A /N
/v
/ /-
1073 / /
v 4 II
/
y 4
/ /|
1 '
~4,
10 740 i
/i 7V 7
117
/7
/]
//]
/ /
/
107
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P30/19 Guaranteed curve

D.C. SENSITIVITY AT 25 °C

x 1076
7278293.1
3000 7
/1]
measured
3H1 curve
2000 f’
/
/
Pe
guaranteed
/ 3B8 curve
1000 1]
J
4
f 7
700 li / a
/ measured
[ 3B8 curve
500 + 7
/ /
/.
7 7
)|/
300 /
/
Y
/i
200 /
/4 ,
7 1/
7
a
/
/A
/s
100 717 y
7
,I
70 V4
50
30 s
08 09 1 1,2 14 16 2 . 3 x10
X
Hg X 2 (A/m)
He—Hea
P He X Hep

Inductance variation as a function of d.c. polarization.
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P36/22

POTCORES

Three types of core can be supplied:

® CORE SETS provided with a nut for an adjuster and pre-adjusted on an inductance factor A_or on

a relative effective permeability value .

® CORE SETS without nut and pre-adjusted on an A|_or a g value.

® CORE HALVES without air gap.

The potcores are in accordance with the following specifications: IEC 133 (international), NCF 83311

-+

(France), DIN41293 (Germany) and BS4061 range 2 (Great Britain).
Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack

contains 20 core sets or 40 core halves; a storage pack contains' 80 core sets or 160 core halves. Please

order in multiples of these quantities.

MECHANICAL DATA

+—355%£0,6 ——-—>

1

-~ 2997] —

- 16_84 —

Pulling-out force of the nut
Torque of the screw thread
Extraction force of the adjuster from the nut
Dimensional quantities according to |EC 205:

|-

Dimensions in mm

[c}—

.

|

-~ 21,9401 —>

- 145% 04>
|

| <105 +g'2

45° /|

+™N

measured at face

U )

- 47+015

7278403.2

>560N.
< 10 mNm.
>40 N.

The polyamide nut is moulded-in,
except for the 3D3 version, in
which it is cemented.

| |
Ci= :e_ =0,264 mm'';Cy =% Xei: 0,00131 mm™*; Vg = 10700 mm?; I = 53,2 mm; Ag = 202 mm?2;

e e
ACP min = 172 mm?2,

Mass of core set: 64 g.

-

1287
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P36/22

ELECTRICAL DATA

The combination of two potcore halves without air gap, randomly chosen from a batch, has the

following guaranteed properties. A measuring coil as described in the General section 'Potcores, square
cores and cross cores’, is inserted; the halves are pressed together with a force of 350 N. The values are
valid 5 minutes or more after clamping.

freq. ﬁ temp. grade
kHz mT oC 388 3D3 3H1
AL £25% 4 <01 25+ 1 9500 3550 9500
He * 25% 4 <0,1 25+1 2025 745 2025
o 4 <01 25+ 1 < 11,7 <19,3 <11,7
t":,‘Sxm6 4 <01 26 + 1 <12
i
100 <0,1 25+ 1 <8,0 <6,0
500 <01 25+1 <22
1000 <01 25+1 <50
P (W) 25 200* 25+ 1 <15
100 £ 1 <19
nB X 10° 4 1,5t03,0 251 <0,62
100 03to1,2 25+ 1 <18 )
of x 108/K <100 <0,1 5to 25 +05t01,5
<100 <0, 25 to b5 +05t01,5
<100 <01 25t0 70 Oto+2
Df x 108
(10-100 min) <100 <0, 25+0,1 <12 <43
BE x 108, measured on sets with g = 300 + 10%
and 25 + 1 OC:
X lg
at pg x =1,00 x 10° A/m <110
le  =1,60x10° A/m <300
=2,30 x 10° A/m < 1050

* B is calculated with Acpin = 172 mm?2.
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Potcores ' P36/ 22

Core sets with nuts and pre-adjusted on A, .

corre- catalogue number 4322 022 .....
AL sponding
Me-value 3B8 3D3 3H1 3H1, without nut
40 £ 1% 8,39 4322 021 13220 -
100 + 1% 21 33240
160 + 1% 33,6 e 13800 33450 33250
250 + 1% 52,5 13810 @ 33460 33260
315+ 1,5% 66,2 13820
400 + 1,5% 84 ® 13830 33480 ® 33280
630 + 2% 132 © 33300
1000 = 3% 210 33310
1250 + 3% 262 33980
1600 + 3% 336 13870 33320 -
2500 + 5% 525 33290

Core sets with nut and pre-adjusted on ue.

catalogue number 4322 022 ... ..

Me «
3D3 3H1

33+1% 79,7 32430

47 £ 1% 66,8 32440
68 £ 1% 55,6 32450 32250
100 + 1,5% 45,8 32260
150 = 2% 37,4 32270
220 + 3% 30,9 32280
330 + 3% 25,2 32290

750 + 25% 16,7 12400
2030 + 25% 10,2 12200

Core sets without nut: replace the eighth digit of the catalogue number (3) by 1.
Cores with A| <630, or ug < 150, have a symmetrical air gap.
Cores with A > 1000, or ug = 220, and all 3B8 cores have an asymmetrical air gap.

Core halves without air gap, without nut:

Ferroxcube grade cataiogue number
3B8 4322 020 22610
3D3 4322 020 22520 -
3H1 4322 020 22510

® Preferred type.
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P36/22

COIL FORMERS

Three types of coil former can be supplied:

— with one section;
— with two sections;
— with three sections.

The dimensions conform with the following specifications: IEC 133 (international), NCF 83311
(France), DIN 41294 (Germany) and BS4061 range 2 (Great Britain).

SINGLE-SECTION COIL FORMER

Catalogue number
Material

Window area

Mean length of turn
Maximum temperature

4322 021 30390
polycarbonate
75 mm?

74 mm

130 °C

D.C. losses
Ro _ 1
L He
Mass

Dimensions in mm

[ y

1793,

7250921

0.65min
N e 0.85 mex
4-02

1

= 3,59 x 10° Q/H
feu

X

a .
~g

-

March 1984
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P36/22

TWO-SECTION COIL FORMER
34,02
||

0.6'5min 0.65min

0.85max 0.85 max

L 1448,

Catalogue number 4322 021 30400 D.C. losses
Material | bonat: R 1 1
arer! polycarbonate oo Tk x 381x10° Q/H
Window area 2 x 35 mm? L we feu
Mean length of turn 74 mm
Maximum temperature 130 °C Mass 15549

THREE-SECTION COIL FORMER

7250923

oesmn |l _J.065™n
296-3; 0.85mx 0.85 max
144 -8,
Catalogue number 4322 021 30410 D.C. losses
Material olycarbonate R
) polyearbon: Roo 1, 1 xa,06x10° /M
Window area 3x22mm L we fou
Mean length of turn 74 mm
Maximum temperature 130 °C Mass
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Coil formers P36/22

DATA FOR PARTLY FILLED COIL FORMER

(%) -

T
N
[5
)

[<2]

7

>
>
7%

SISISED

% 7

SR EEEERY

Increase of the o and decrease of the A|_factor for different , values and A| factors as a function of
the relative winding height on a single-section coil former. Valid for Ferroxcube 3H1 and 3D3.
Example:

On a single-section coil former only 0,4 part of the available height is used. A potcore with Me =68 in
that case obtains an « factor of 55,6 + 1,2%.
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zc 7244326
°/ﬂ
16 .
\.'AA...¢.4.A.. A
?\\\\\\\\\\\\\\\\\{(& hw LJGO
12
250
8 - 4
HHH ] :
SV 400
FAG— — —
4
A 1630
< L1000
SERgSITSadnamE FEEER 1600
0 ==
- o b g = u.¢=330
= T ST <311 220
s 150
Sum 100
" < 68
] 47
33
T - |
0 02 04 08 08 , 10

Variation of the aand A|_ factors for a coupling winding of one layer as a function of its winding
height hy, on a single-section coil former. Valid for Ferroxcube 3H1 and 3D3.

Example:

On a single-section coil former a coupling winding is laid on 0,7 of the available height. A potcore with
Mg = 68 obtains for that winding an « factor of 65,6 - 1,6%.
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P36/22

INDUCTANCE ADJUSTERS -

(old types)
CONTINUOUS ADJUSTERS

The tolerances on inductance of the pre-adjusted potcores (without adjuster) are given under Potcores.
After inserting a coil (impregnated or not) in an electrical circuit, its inductance can be adjusted to the
required value with an accuracy < 0,03% by means of an continuous inductance adjuster. Such an ad-
juster increases the inductance of the coil, see following pages.

The adjuster is screwed through the potcore into the nut and is held in position by the four protrusions
near the top of the adjuster. For special requirements a bigger or smaller adjustment range may be ob-
tained by using an adjuster belonging to the next higher or lower effective permeability.

The influence of the adjusters on the variability of the inductance is negligible. The maximum permiss-
ible temperature is 110 OC.

Table 2 shows the type of adjuster recommended for different potcores.

0
015 +g1s 1‘” 520y " +°'15+8'15 l i* 52-017
v : —
1201 ¥ O bo1xor ¥ U
A‘th — 1 P ey A
[
P T |
| |
6+0]1 : l A ToalAB| 601 { :
| |—{7BiEs —t v
| 1
128402 l | (run out) 128402 l | |
| b LT e P fhass
| 55+02 55202
l o0,
| |
) T M26 A M 26 |«
+ >
0401 (Mch 04D 04201 i ch 0.45)
90°+2° 90°+2°
S
57_0,
A
07%01 § 22508863 0,7+01 < 7250887.3
Fig. A. Fig. B
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05+02 05+8.2
0 . : 0
Oﬁigﬁl rﬁi—on" aw*?sl “*J—OI’
! '

A N} . -

[ 151 — =t = | | Lh1n 1ﬂn ; == : (4]
? I | | |
| |

| I
K | | 9401 I |__|=—{ro1AB]
9101 : : (run out) - | | (run out)
| |
| | | |
176 40,2 i : | 176402 | |
|
T !‘ —gus T - $5.3
73102 73%02
& p—8J p——B]
v y l
MzsL,
0,401 (pltch 0,45)
90°+2°
!
5.7_01

8/
07401 A&

Fig.

72509243

C.

3/
07401 4

7250901.3

Fig. D.

—= Types of adjuster and recommended applications for potcores with grade 3H1 and 3D3:

Fig. colour catalogue number potcore
4322021..... He AL

A yellow 30790 33 160
B white 30980 47 250
B white 30980 68

A brown 30810 100 400
A brown 30810 630
C grey 31110 1650

B grey 31090 220 1000
D black 31120 330 1600

The adjusters are packed in plastic bags of 100.

Please order in multiples of this quantity.
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Inductance adjusters (old types)

P36/22

Nut for adjuster

These data are given for those manufacturers who prefer to insert the nut themselves.

|

T

| P
7250889 | 3
18-6-65 e

Catalogue number
Material
Max. impregnation temperature for 24 hours

Recommended distance from mating surface to nut
for AL > 1000, pg < 100 and pe = 220
for A = 1600, ug = 150 and ug = 330

The nuts are packed in plastic bags of 100. Please order in

4322 021 30160
polycarbonate
120 0C

2,85+ 0,15 mm or
4,95 + 0,15 mm
multiples of this quantity.

For more information see Potcores General, Mounting data.

Adjustment curves

7284806.1
20

AL
L
(%)
10 —
4/
3H% 3D3
0 L1

0 5 10
number of revolutions
Mg =33
Adjuster 4322 021 30790

20 7284805.1
AL

L
(%)

10 //

3H1_473D3 -—
-
0 = I
0 5 10

number of revolutions

Mg =47
Adjuster 4322 021 30980
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P36/22,
20 7284811.1 20 7284810.1
AL AL
L L
(%) (%) / 1
A
3H1 LA /
A
f/ r3D3
0 l l 0
0 5 10 0 5 10
number of revolutions number of revolutions
MHe = 68 te = 100
Adjuster 4322 021 30980 Adjuster 4322 021 30810
20 7284809.1 20 7284808.1
AL AL
T L
(%) 1 (%)
3H1 /
10 7 10 ) T 4
/f
// /’
v
0 0 =]
0 5 10 15 0 5 10
number of revolutions number of revolutions
Me =150 e =220
Adjuster 4322 021 31110 Adjuster 4322 021 31090
- 7284807.1
AL
L
(%)
L~
]
10 LA
"
A
1
0 T
0 5 10 15

number of revolutions

pe = 330
Adjuster 4322 021 31120
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INDUCTANCE ADJUSTERS

‘(new types) -

4=~ O |
168 ~253_91™
[l 1 )
oL

0
09.3, | loRE

16,6 |
+0,2 |
11
? 1
6,9 - ~—@35
+0,1
i —8]
0,3 o M26 |
(pitch 0,45)
sprue

7Z85614.1

Material: polypropyiene, reinforced with giass fibre.
The tolerances on inductance factor of the pre-adjusted cores without adjuster are given in the table of

pre-adjusted cores with standard Ay values. The inductance of the pre-adjusted core can be increased
to the required value — with a setting accuracy < 0,03% — by means of a continuous adjuster.

The adjuster is screwed through the centre hole of the core into the nut and is held in position by the
four cones near the top of the adjuster.

The combination of the polyamide moulded-in nut and the polypropylene adjuster — both reinforced
with glass fibre — gives an excellent stability with temperature, shocks and vibrations. Besides this, the
combination has a very smooth adjustment curve due to the excellent concentricity of the moulded-in
nut and the adjuster.

The maximum permissible temperature of the adjustment combination is:

150 ©C, during 8 h. The maximum working temperature is 110 OC.
W (March 1984 . 299



P36/22

The tables below show the available types and which adjuster is recommended for typical A|_ values.
Table 1 Colour code of adjusters

dia. C (Fig. 1)
mm

catalogue number colour material

4322 021 39290 grey 5,20 FXC

Table 2 Catalogue numbers of recommended adjusters for typical A| values

AL 3H1 3D3

250
315
400
630
1000 4322 021 39290
1250 39290
1600 39290

PACKAGING
The adjusters are packed in plastic bags of 100. Please order in multiples of this quantity.

ADJUSTING TOOL
An adjusting tool combination for M2 and M2, 6 is available, catalogue number 4322 058 03270.

0 For customers who wish to make the
I~ screwdriver themselves the outlines of
the essential part are given in Fig. 2.

7285618

Fig. 2.
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Inductance adjusters (new types)

'P36/22

ADJUSTMENT CURVES
Characteristic curves

24 7292548
AL
L 20
(%) //

16 /‘

12 L/

/
’ /
. /
/
74
% 2 4 6 8 10 12

number of revolutions

AL =1000; FXC3H1

2 : 7292549
AL
T 20
o (%)
16 —
///
12 //
/|
8 )4
4
)4
0
0 2 4 6 8 10 12
number of revolutions
AL =1250; FXC3H1
7292550
///
vd

24
AL
T 20
(%)
16
12
8
4
0
0 2

8 10 12

number of revolutions

A = 1600; FXC3H1

Note: O revolutions corresponds to at least one turn of interaction.
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MOUNTING PARTS

MOUNTING
re
4 2 3 a
7 V - mark
4 - -
AT 2
Y I | / d - A3
1 I 5 4 [ N
< | | 9 VAW, \ \
x :/ | | AN,
gl A L o & 1 A4\ A
) Zl | I e NN |
~ = N V1
5 b | B .
4 N
| K/
7 | X Ng 2
N | mar AW LA
X7, ( Q i
X max
I e 29,0 _:Prz__ Srg
Z %=
\ S 208
\\\ m.;l:l_.
(1) tag plate \ 4322 021 30490 (4) nut 4322 021 30710
(2) brass container \ 4322021 30570 (5) fixing bush 4322 021 30720
(3) spring \ 4322 021 30680

The core is suitable for mo@\%ting on printed-wiring boards and on conventional panels.
The parts 1, 2, 3 are sufficient to construct an assembly for use in combination with printed wiring.

The ten soldering pins are arranged to fit a grid of 2,54 mm (0,1 inch).
The pin length is sufficient for a board thickness of up to 3 mm. The board should be provi
holes of 1,3 + 0,1 mm diameter.

* There is another mark in a similar position on the top of the container.

302
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Mounting parts 'P36/22

If one-hole mounting is preferred, the parts 4 and 5 should be added. The coil assembly may then be

mounted on panels having a thickness of up to 2 mm. The panel should be provided with a hole of
8,5 mm diameter.

It is recommended that the spring (3) be placed in the position indicated to obtain the best stability
against shock and vibration.

Before bending the lips of the container, pressure should be exerted evenly on the rim of the tag plate
until it meets the container. The force which is required is approximately 350 Newton. After bending
the lips the spring will have the correct tension.
PART DRAWINGS
(1) Tag plate 4322 021 30490
Plate: polyester reinforced with glass fibre, resistant against dip-soldering at 400 ©C for 2 s.
Pins : phosphor bronze, dip-soldered.

Dimensions in mm

2,

—
i+
o

| 08002 'L

.

20,2

37'7:0 2
20'210,05
03

[

7250925 %

<5,

mark

The tag plates are packed in units of 24 pieces on a polystyrene plate, and with 150 pieces in a
cardboard box. Please order in multiples of these quantities.
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(2) Container 4322 021 30570
Material: brass, nickel plated; thereafter tin plated.

903 Oy 15
< mark 23%s
§10,2
'y ~
b
i
& S
N
B

12050

61'8° _ 24,2015

7250926.2

— The containers are packed with 20 pieces in a primary pack, and 100 pieces in a storage pack. Please
order in multiples of these quantities.
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Mounting parts . P36/22

(3) Spring 4322 021 30680

Material: steel in compressed
position
-— 357+ 0,1#—»
- 300,17 —»

A force of 255 to 425 N is required
to compress the spring to 0,565 mm.

The springs are supplied in quantities
of 200. Please order in multiples of
this quantity.

7283863

4]
0.25-0,05
(4) Nut 432202130710 (5) Fixing bush 4322 021 30720
Material: brass, nickel plated Material: brass, nickel plated
M8x05
6+W
. |
1 T T
I
RN -
| s
] | v
C T I ] A

|

1
_.T__ -
1onn

| 7250657

7250656
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CHARACTERISTIC CURVES

Me-c CURVES

102 2 i 6 8107 2 i 6810 2 i 6 810

1000 1000
8 E=5 EeE g
A= 6

— —
4 3 1 : =560 for 3D3 4
2 2
o fﬂ
100 | L1 INBEEIIN

og EEEREE EESS a e 1600
5 s e
4 H 4

BH -t
2 e T 2
= T
[ —s4inmm
’0 - I I T N | ,0
10—« 2 4 6 81077 2 4 6 810 2 4 6 810

7Z4i5%0

Relative effective permeability and turn factor for 1 mH as a function of the air gap length.
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Characteristic curves P36/22

—» TYPICAL Q-CURVES FOR FXC 3H1

2000 ) 7292560
1800
Q
1600
1400 <
2NN
1200 / / AN
// )
1000
A 77 TN
800 He= // // /
330 A /
600 A d /
7 7
2207 | A
| ¢ / =
400 150 vd L
1004 -
200 68
% 2 5 10 20 50 100 200 4,y 500 1000
Enveloping curves. Coil former 4322 021 30390.
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L e 0 3 B e A R A e
1400
Q
T 1200 Ro/L=778R/H
7 7
J N
4 2! A
1000 1 17
ya 7
/ y 4
800 va F
ER/A¥GH WG
W/ E
600 %
400
—
~
oA
200 —)
C
~p
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— FXC 3H1 Single-section coil former.
e =68
curve L number wire Ro/L
(mH) of turns (Q/H)
A 87.0 518 0.35E.E 77.8
B 48.5 387 0.40 E.E 79.0
C 34.1 325 0.45E.E 77.0
D 23.6 270 0.50 E.E. 75.6
E 18.1 237 100 x 0.04 E.S. 129
F 5.30 128 200 x 0.04 E.S5.5. [ 130
G 4.50 118 70 x 0.07 E.S.S. | 137
H 2.07 80 100 x 0.07 E.S.S 131
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Characteristic curves

. P36/22
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— f(kHz)
FXC 3H1 Single-section coil former. -—
pe = 100
curve L number wire Ro/L
(mH) of turns (Q/H)
A 128 518 0.35E.E. 52.9
B 71.4 387 0.40E.E. 53.6
C 50.0 325 0.45E.E. 52.2
D 34.7 270 0.50E.E. 51.5
E 26.7 237 100 x 0.04 E.S. 88.0
F 7.83 128 200 x 0.04 E.S.S. 87.5
G 6.64 118 70 x 0.07 E.S.S. 94.3
H 3.06 80 100 x 0.07 E.S.S. | 89.2
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P36/22!
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— FXC 3H1 Single-section coil former.
ue = 150
curve L number wire Ro/L
(mH) of turns (Q/H)
A 192 518 0.35E.E. 35.2
B 107 387 0.40 E.E. 35.8
C 75.5 325 0.45E.E. 34.8
D 52.3 270 0.50E.E. 34.2
E 40.3 237 100 x 0.04 E.S. 58.3
F 1.7 128 200 x 0.04 E.S.S. 58.5
G 9.97 118 70 x 0.07 E.S.S. 62.7
H 4.59 80 100 x 0.07 E.S.S. 59.5
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Characteristic curves P36/22
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—f(kHz)
FXC 3H1 Single-section coil former. -
Ke =220
curve L number wire Ro/L
(mH) of turns (Q/H)
A 281 518 0.35E.E. 24.1
B 157 387 0.40E.E. 24.6
C m 325 0.45E.E. 23.8
D 76.4 270 0.50E.E. 23.4
E 58.9 237 100 x 0.04 E.S. 39.9
F 17.1 128 200 x 0.04 E.S.S. | 40.0
G 14.6 118 70 x 0.07 E.S.S. | 42.8
H 6.70 80 100 x 0.07 E.S.S. | 40.7
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— FXC 3H1 Single-section coil former.
He =330
curve L number wire Ro/L
(mH) of turns (Q/H)
A 424 518 0.35E.E. 16.0
B 236 387 0.40E.E. 16.2
C 166 325 0.45E.E. 15.9
D 108 270 0.50E.E. 16.6
E 88.5 237 100 x 0.04 E.S. 26.6
F 25.8 128 200 x 0.04 E.S.S. 26.5
G 22.0 118 70 x 0.07 E.S.S. 28.4
H 10.1 80 100 x 0.07 E.S.S. 27.0
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Characteristic curves : P36/ 22
INDUCTANCE VARIATION AS A FUNCTION OF AT~
2 TTTT 171”7—7
& L
%) FXC 3H1 |11
4 - u
1 15
He=330
1
He=220
7 |
05 Je= 150
[TT1
Ue=100
ot . T
He=68
TTTTT
0 | [T
0 5 10 15 20
—» AT
2 72465931
AL T
L LT
(%) FXC 3D3
Tis
1
Ue=68
05
HUe=47
= L1l
— & port e=33
0
0 5 10 15 20 25 30
—> ATH,

W (March 1984

313



