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PREFACE

This book was written as a supplement to the Transformer and Inductor
Design Handbook. The idea was to bring the majority of the cores available in
industry in line with standard units of measurement so the engineer could pick

the configuration best suited for his design.

The aforementioned handbook has new equations and procedures that
simplify the design of magnetic components. The equations used in the
handbook are in (cgs) units while magnetic core manufacturers supply data in
mixed units and in no standard format. Most of the material in this book is in
tabular form to assist the designer in making the trade-offs best suited for his
particular application in a minimum amount of time. Approximately twenty

core manufacturers are represented, with core types such as:

1. Laminations
(a) EI and EE
(b) L and DU
(c) UI
(d) 3 phase
2. Ccores, 1, 2, 4 and 12 mil
(a) EE cores, 4 and 12 mil
3. Tape toroidal core
(a) Caseless, 1, 2, 4 and 12 mil
4. Ferrites
(a) Toroids
(b) EE, EI and U
(c) Pot cores '
5. Powder cores _
When the designer has established the area product A_ or the core geometry
coefficient K_, he can then look in this book for that particular core to obtain
the following data:
C core
Strip width (cm)
Build Up (cm)
Window width (cm)
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Window length (cm)
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Magnetic path length (cm)
Finished Transformer Height (cm)

Finished Transformer Width (cm)
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Finished Transformer Length (cm)
9. Iron weight (grams)

10. Copper weight (grams)

11. Mean Length Turn(cm)

12. Iron area Ac (cm)'2 .

13. Window area Wa (cm);

14. Area product Ap (cm) 5

15. Core geometry Kg (cm)

16. Transformer surface area (cm)

Over 12,000 cores have been tabulated for the engineer. The engineer
will find that some cores will have the same area product Ap or core geometry
Kg coefficient, but will have different size configurations. With this data the
engineer can tell at a glance if that particular design or core configuration will

work, or what changes will have to be made.

Possibly for the first time, 57 manufacturers core loss data curves have
been organized with the same units for all core losses. The data was digitized
right from the manufacturers data sheets. Then the data was modified to put it
in metric units, gauss to tesla and watts per pound to watts per kilogram. This
data was then put into the computer to develop a new first order approximation

in the form of:

where w is the calculated core loss density in watts/kilogram, f is the frequency
in hertz, B is the flux density in tesla, and k, m, n are coefficients derived
using a three-dimensional least square fit law from the digitized data. These
curves include silicon, nickel-iron, ferrites, powdered iron and metglas. This
book can now be used as a new tool to simplify and standardize the process of

transformer design.

Also listed in this book are manufacturer cross reference, brackets for

C cores, laminations and toroidal core retainers.
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MANUFACTURERS

MAGNETIC CORES

ALLEGHENY LUDIUM STEEL CORP.
DEPT. G, OLIVER BLDG.
PITTSBURGH, PA. 15222

PHONE 412 562-4301

ALLEN-BRADLEY CO.
MAGNETICS DIVISION

1201 S. SECOND ST.
MILWAUKEE, WISC., 53204
PHONE 414 671-2000

ARNOLD ENGINEERING CO.
P.O. BOX G

MARENGO, ILL, 60152
PHONE 815 568-2000

CERAMIC MAGNETICS, INC.
87 FAIRFIELD RD,
FAIRFIELD, N.J. 07006
PHONE 201 227-4222

FAIR-RITE PRODUCTS CORP.
WALLKILL, N.Y. 12589
PHONE 914 895-2055

FERRONICS, INC.

60 NORTH LINCOLN ROAD
EAST ROCHESTER, N,Y. 14445
PHONE 716 223-1010

FERROXCUBE CORP.
5083 KINGS HWY,
SAUGERTIES, N.Y. 12477
PHONE 914 246-2811

INDIANA GENERAL CORP.
ELECTRONIC PRODUCTS
CROWS MILL ROAD
KEASBEY, N.J. 08832
PHONE 201 826-5100

MAGNETIC CORE CORP.
P.O. BOX 368
NEWBURGH, N.Y. 12550
PHONE 914 561-5116
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MANUFACTURERS (contd)

MAGNETIC CORES

MAGNETICS INC,
BUTLER, PA. 16001
PHONE 412 282-8282

MAGNETIC METALS CO.
HAYES AVE, AT 21 STREET
CAMDEN, N, J. 08101
PHONE 609 964-7842

MICROMETALS, INC,.
1190 NO. HAWK CIRCLE
ANAHEIM, CA. 92807
PHONE 714 630-7420

NATIONAL LAMINATION CO.
982 NORTH LEMON
ORANGE, CA. 92667
PHONE 714 639-7030

NATIONAL MAGNETICS CORP.
15925 PIUMA AVE,

CERRITOS, CA. 90701
PHONE 213 924-7641

PYROFERRIC NY INC.
BRONX BLVD. AND 216 ST.
BRONX, N.Y. 10467
PHONE 212 645-3930

SGL ELECTRONICS

300 HARVARD AVE,
WESTVILLE, N,J. 08093
PHONE 609 456-7300

SIEMENS CORP,

186 WOOD AVE, SOUTH
ISELIN, N.J. 08830
PHONE 201 494-1000

STACKPOLE CARBON CO.
ELECTRIC COMPONENTS DIV,
ST. MARYS, PA., 15857
PHONE 814 781-1234

TDK ELECTRONIC CO.

MH AND W INTERNATIONAL CORP.
P.O. BOX, 251 WYCKOFF

SADDLE BROOK, N.J. 07481
PHONE 201 891-8800
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MANUFACTURERS (contd)

MAGNETIC CORES

TEMPEL STEEL CO.
5990 WEST TOUHY AVE.
NILES, ILL. 60648
PHONE 312 282-9400

THOMAS AND SKINNER INC.
P.O. BOX 150-B

1120 EAST 23RD ST.
INDIANAPOLIS, IND. 46206
PHONE 317 923-2501

WESTINGHOUSE ELECTRIC CORP.

P.O. BOX 231
GREENVILLE, PA 16125
PHONE 412 981-1611

MAGNET WIRE

CALIFORNIA FINE WIRE CO,
P.O. BOX 446

GROVER CITY, CA. 93433
PHONE 805 489-5144

ESSEX MAGNET WIRE
1510 WALL ST,

FORT WAYNE, IN, 46804
PHONE 219 461-4000

GE MAGNET WIRE
SCHENECTADY WIRE PLANT
SCHENECTADY, N,Y. 12345
PHONE 518 385-4062

PRECISION WIRE INDUSTRIES
20731 MARILLA ST.
CHATSWORTH, CA. 91311
PHONE 213 882-7620

PHELPS DODGE MAGNET WIRE
P.O. BOX 600

FORT WAYNE, IN. 46801
PHONE 219 456-4444

REA MAGNET WIRE CO. INC.
3600 E. PONTIAC ST.

FORT WAYNE, IN, 46806
PHONE 219 743-8032

NOTES
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MANUFACTURERS (contd)

MAGNET WIRE

T.E.A.M

7722 BURNET AVE.
VAN NUYS, CA. 91405
PHONE 213 782-3449

BOBBINS

COSMO PLASTICS CO.
3239 WEST 14 ST.
CLEVELAND, OH. 44109
PHONE 216 861-5594

DORCO ELECTRONICS
15533 VERMONT AVE
PARAMOUNT, CA 90723
PHONE 213 636-5552

HARBISON IND, PRODS., INC.
7205 HIBBS LANE
LEVITTOWN, PA. 19057
PHONE 215 943-9000

ITT THERMOTECH
1203 SOUTH 5TH ST.
HOPKINS, MINN. 55343
PHONE 612 938-7671

NY-GLASS CO.

7314 EAST MADISON ST.
PARAMOUNT, CA. 90723
PHONE 213 636-1035

HARDWARE

BAHRS DIE AND STAMPING CO,

4375 ROSSPLAIN ROAD
CINCINNATI, OHIO 45236
PHONE 513 793-8100

ILLINOIS TRANSFORMER HARDWARE CO.

6201 MATERIAL AVE,
LOVES PARK, ILL. 61111
PHONE 815 654-0121

NOTES
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MANUFACTURERS (contd)

HARDWARE

PELLFACS INC,

1110 EMERSON ST.
EVANSTON, ILL. 69201
PHONE 312 869-2100

CAM-FRAM TOOL CO.

840 INDUSTRIAL DR.
BENSENVILL, ILL. 60106
PHONE 312 595-1156

MERRITT SHANK AND STAMPING CO.
578 SOUTH VISTA AVE,

ADDISON, ILL. 60101

PHONE 312 625-1240

DRYCO MANUFACTURING CO.
2114 WEST CARROLL AVE,
CHICAGO, ILL. 60612
PHONE 312 243-1622

HALLMARK METALS

610 WEST FOOTHILL BLVD.
GLENDORA, CA. 91740
PHONE 213 335-1263

TRANSFORMER EQUIPMENT AND MAT.

7722 BURNET AVE.
VAN NUYS, CA. 91405
PHONE 213 782-3444

RAM SALES AND DISTRIBUTING
14823 AETNA ST.

VAN NUYS, CA. 91411

PHONE 213 785-3286

DELBERT BLINN CO.
P.O. BOX 2007
POMONA, CA. 91766
PHONE 714 623-1257

NOTES
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SYMBOLS

regulation, %
effective iron area, cm
4
area product, WaXAc’ cm
surface area of a transformer, cm

wire area, cm

bare wire area, cm

American Wire Gauge

alternating current flux density, teslas

direct current flux density, teslas

flux density, teslas

residual flux density, teslas

flux density to saturate, teslas

area of a circle whose di.ameter = 0.001 inches

lamination tongue width, cm

T Qo 49 .

— 0

in

voltage

energy, watt seconds
efficiency

frequency, Hz
fringing flux factor

window height, cm

magnetizing force ampturns/cm

magnetizing force to saturate

current, amps

input current, amps

XiX



XX
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€

MLT

MPL

excitation current, amps
load current, amps
primary current, amps
secondary current, amps
current density, amps/cm
constant

electrical coefficient
wave form coefficient
geometry coefficient

gap loss coefficient
current density coefficient
surface area coefficient
window utilization factor
volume coefficient

weight coefficient
inductance, henry

gap, cm

magnetic path, cm

linear dimension, cm
mean length turn, cm
magnetic path, cm
effective permeability
core material permeability
absolute permeability
relative permeability
turns ratio

turns

Symbols
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Symbols

B primary turns

s secondary turns

P power, watts

flux webers

Pcu copper loss, watts
Pfe core loss, watts
Pin input power, watts

2 gap loss, watts

PO output power, watts

g heat flux density, watts/crn2

Pp primary loss, watts

Ps secondary loss, watts

PZ total loss (core and copper), watts
Pt apparent power, watts

R resistance, ohms
Rcu copper resistance, ohms

RO load resistance, ohms

Rp primary resistance, ohms

RS secondary resistance, ohms

Rt total resistance, ohms

S1 conductor area/wire area

S2 wound area/usable window

S3 usable window area/window area
S4 usable window area/usable window area + insulation area
SFE stacking factor

T flux density, teslas
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tcu

=

tfe

volt-amps

diode voltage drop
input voltage, volts
load voltage, volts
primary voltage, volts
secondary voltage, volts
volume, cm

watts

window area, cm
weight, grams

copper weight, grams

iron weight, grams

zeta resistance correction factor for temperature

Symbols



