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FOREWORD

Magnetism first became apparent in the Ancient world as an attractive force that exists between
two bodies such as lodestone or iron. Since that time, magnetism and later magnetic design,
became viewed upon as an art or black magic. Colonel McLyman’s first book entitled Transformer
and Inductor Design Handbook (Marcel Dekker, Inc.) took a lot of the art and black magic out of
magnetic design. That book took an easy to use step by step analytical approach that yielded
accurate reliable magnetic component designs.

The present volume is an excellent supplement to the Transformer and Inductor Design Handbook.
This new edition includes step by step design examples of transformers and inductors using
powdered iron, molypermalloy, ferrites, cut cores, and so forth. It also has an up-to-date list of
the manufacturers of all types of magnetic cores as well as coil forms, mounting hardware,
magnet wire, and all the accessories necessary to manufacture magnetic components. This book
also includes complete mechanical, electrical, and magnetic data on cut cores, strip wound cores,
various powder cores, and ferrites supplied by all the core manufacturers. With this book, the
magnetic designer literally has all the core manufacturers catalogs and data books at his finger
tips. Many thanks, Colonel, for another valuable tool in the hands of the magnetic component
designer.

Robert G. Noah

Magnetics, Division of Spang & Company
Butler, Pennsylvania



PREFACE

This book was written as a supplement to the Transformer and Inductor Design Handbook: Second
Edition, Revised and Expanded (Volume 49). The idea was to bring the majority of the cores avail-
able in the industry in line with standard units of measurement to help the engineer pick the
configuration best suited to a specific 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 although 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 20 core manufacturers are
represented, with core types such as

1. Laminations
(a) EI and EE
(b) L and DU
(c) Ul
(d) Three 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
(@) Toroids
(b) EE, El, 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:

Strip width (cm)

Buildup (cm)

Window width (cm)

Window length (cm)

Magnetic path length (cm)
Finished transformer height (cm)
Finished transformer width (cm)
Finished transformer length (cm)
Iron weight (gram)

10. Copper weight (gram)

11. Mean length turn (cm)

12. TIron area, A. (cm®)

13. Window area, W, (cm?)

14. Area product, A, (cm®)

15. Core geometry, K, (cm®)

16. Transformer surface area (cm)’

WRNUR W=

_Over 12,000 cores have been tabulated for the engineer. The engineer will find that some cores
will have the same area product (A,) or core geometry (K,) coefficient but will have different

v



vi Preface

size configurations. With these 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, many manufacturers’ core-loss data curves have been organized
with the same units for all core losses. The data were digitized right from the manufacturers’
data sheets. Then the data were 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

w = kf"B”,

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, and # are coefficients derived using a three-dimensional least-
square-fit law from the digitized data. These curves include silicon, nickel-iron, ferrites, pow-
dered iron, and metglas. This book can now be used as a new tool to simplify and standardize
the process of transformer design.

This new edition is an update using magnetic manufacturers latest catalogs. We also have
broadened our database by adding more magnetic manufacturers. We have increased core data
to include the latest magnetic materials such as Kool My, Metglas, and Ferrite materials. We
have also updated the laminations, C cores, tape toroidal cores, and ferrites.

This handbook provides the latest information on magnetic manufacturers. The data will assist
the designer in making the trade-offs best suited to a particular application in a minimum
amount of time. This new edition is a valuable tool for the engineer in magnetics design.

Colonel Wm. T. McLyman
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MANUFACTURERS

MAGNETIC MATERIALS NOTES

Allegheny Ludium Steel Corp.
Dept. G, Oliver Bldg.
Pittsburgh, PA 15222
Phone (412) 562-4301

AlliedSignal Inc.

6 Eastmans Road

Parsippany, NJ 07054

Phone (201) 581-7653, Fax (201) 581-7717

Alpha-Core Inc.

915 Pembroke Street

Bridgeport, CT 06608

Phone (203) 335-6805, Fax (203) 384-8120

Armco Steel Corp.

P.O. Box 832

Butler, PA 16003-0832

Phone (412) 284-2000, Fax (412) 284-3064

Arnold Engineering Co.

P.O. Box G

Marengo, IL 60152

Phone (815) 568-2000, Fax (815) 568-2238

Ceramic Magnetics, Inc.

16 Law Drive

Fairfield, NJ 07004 :
Phone (201) 227-4222, Fax (201) 227-6735

Fair-Rite Products Corp.

1 Commercial Row

P.O. Box ]

Wallkill, NY 12589

Phone (914) 895-2055, Fax (914) 895-2629

Ferrite International Co.

39105 North Magnetics Boulevard
Wadsworth, IL, 60083

Phone (708) 249-4900, Fax (708) 249-4988

Ferronics, Inc.

45 O’Connor Road

Fairport, NY 14450

Phone (716) 388-1020, Fax (716) 388-0036
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Magnetics

900 East Butler Road

P.O. Box 391

Butler, PA 16003

Phone (412) 282-8282, Fax (412) 282-6955

Magnetic Metals Corp.

Hayes Ave. at 21 Street

Camden, NJ 08101

Phone (609) 964-7842, Fax (609) 963-8569

Micrometals

1190 N. Hawk Circle

Anaheim, CA 92807

Phone (714) 630-7420, Fax (714) 630-4562

MMG North America

126 Pennsylvania Avenue

Paterson, NJ 07503

Phone (201) 345-8900, Fax (201) 345-1172

National Arnold Corp.

17030 Muskrat Avenue

Adelanto, CA 92301

Phone (619) 246-3020, Fax (619) 246-3870

National Lamination Company

555 Santa Rosa Drive

Des Plaines, IL 60018

Phone (847) 298-7676, Fax (847) 635-8624

Philips Components

1033 Kings Highway

Saugerties, NY 12477

Phone (914) 246-2811, Fax (914) 246-0486

Siemens Corp.

186 Wood Avenue South

Iselin, NJ 08830

Phone (908) 494-1000, Fax (908) 603-5994

Steward, Inc.

East 36th Street

P.O. Box 510

Chattanooga, TN 37401-0510

Phone (423) 867-4100, Fax (423) 867-4102

NOTES
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Manufacturers

TDK Corp.

MH and W International Corp.

P.O. Box 251 Wyckoff

Saddle Brook, NJ 07481

Phone (201) 891-8800, Fax (201) 423-3716

Temple Steel Co.

5990 West Touhy Avenue

Niles, IL 60648

Phone (312) 282-9400, Fax (708) 647-0731

Thomas and Skinner Inc.

P.O. Box 150-B

1120 East 23rd Street

Indianapolis, IN 46206

Phone (317) 923-2501, Fax (317) 923-5919

Thomson LCC

2211-H Distribution Center

Charlotte, NC 28269

Phone (704) 597-0766, Fax (704) 597-0553

Tokin America, Inc.
155 Nicholson Lane
San Jose, CA 95134
Phone (408) 432-8020, Fax (408) 434-0375

TSC-Pyroferric International, Inc.

200 Madison Street

Toledo, IL 62468

Phone (217) 849-3300, Fax (217) 849-2544

MAGNET WIRE

California Fine Wire Co.

P.O. Box 446

Grover Beach, CA 93483

Phone (805) 489-5144, Fax (805) 489-5352,

Essex Magnet Wire
1510 Wall Street

Fort Wayne, IN 46802
Phone (219) 461-4000

NOTES
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Phelps Dodge Magnet Wire

2131 South Coliseum Boulevard

Fort Wayne, IN 46803

Phone (219) 421-5400, Fax (219) 426-4875

MWS Wire Industries

31200 Cedar Valley Drive

Westlake Village, CA 91362

Phone (818) 991-8553, Fax (818) 706-0911

Cooner Wire Company

9265 Owens Mouth Avenue
Chatsworth, CA 91311

Phone (818) 882-8311, Fax (818) 709-8281

New England Wire Corp.

365 Main Street

Lisbon, NH 03585

Phone (603) 838-6624, Fax (603) 838-6160

BOBBIN/PLATFORMS

Cosmo Plastics Co.

30201 Averoea Road
Cleveland, OH 44139-2745
Phone (216) 498-7500

Dorco Electronics

15533 Vermont Avenue

Paramount, CA 90723

Phone (310) 633-4786, Fax (310) 633-0651

Loadestone Pacific

4769 Wesley Drive

Anaheim, CA 92807

Phone (714) 970-0900, Fax (714) 970-0800

Ny-Glass Plastics Inc.

1255 Railroad Street

Corona, CA 91720

Phone (909) 737-9110, Fax (909) 737-9815

HARDWARE

Bahrs Die and Stamping Co.

4375 Rossplain Road

Cincinnati, OH 45236

Phone (513) 793-8100, Fax (513) 793-0620

NOTES
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Manufacturers

Delbert Blinn Co.

P.O. Box 2007

Pomona, CA 91769

Phone (909) 623-1257, Fax (909) 622-6218

Ram Sales and Distributing

14823 Aetna Street

Van Nuys, CA 91411

Phone (818) 997-8057, Fax (818) 997-7084

Team Sales, Inc.

12564 Palos Tierra Road

Valley Center, CA 92082

Phone (619) 749-2033, Fax (619) 749-6062

Hallmark Metals

600 West Foothill Boulevard

Glendora, CA 91741

Phone (818) 335-1263, Fax (818) 963-1912
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SYMBOLS

Regulation, %

Effective iron area, cm”

Area product, W,A,, cm*
Ampere-turns

Surface area, cm’

Wire area, cm®

Wire area bare, cm?

American Wire Gauge
Alternating current flux density, T
Direct current flux density, T
Operating flux density, T
Residual flux density, T
Saturation flux density, T

Area of a circle whose diameter = 0.001 in.
Voltage

Energy, W s

Efficiency

Frequency, Hz

Fringing flux factor

Magnetizing force, amp-turns/cm
Magnetizing force, Oer
Magnetizing force to saturate
Current, A

Input current, A

Excitation current, A
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lm

MLT
MPL

[T
Mo

T8

Load current, A
Primary current, A
Secondary current, A
Current density, A/cm?
Constant

Electrical coefficient
Waveform coefficient
Core geometry, cm®

Gap loss coefficient
Current density coefficient
Surface area coefficient
Window utilization factor
Volume coefficient
Weight coefficient
Inductance, H

Gap length, cm

Magnetic path length, cm
Linear dimension, cm
Mean length turn, cm
Magnetic path length, cm
Effective permeability
Core material permeability
Absolute permeability
Relative permeability
Turns ratio

Turns

Symbols



Symbols

N, Primary turns

N, Secondary turns

P Power, W

) Flux, Wb

P, Copper loss, W

P, Core loss, W

P, Input power, W

P, Gap loss, W

P, Output power, W

¥ Heat flux density, W/cm?

P, Primary loss, W

P, Secondary loss, W

Ps Total loss (core and copper), W
P, Apparent power, W

R Resistance, ()

R.. Copper resistance, )

R, Load resistance, ()

R, Primary resistance, ()

R, Secondary resistance, ()

R, Total resistance, £)

S: Conductor area/wire area

S, Wound area/usable window area
S, Usable window area/window area
S, Usable window area/usable window area + insulation area
SF Stacking factor

T Flux density, T
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VA

L n

Wtcu

Wy

volt amps, watts
Diode voltage drop
Input voltage, V
Load voltage, V
Primary voltage, V
Secondary voltage, V
Volume, cm?

watts

Window area, cm®
watt seconds

weight, grams
Copper weight, grams
Core weight, grams

Zeta resistance correction factor for temperature

Symbols



