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On the Relation between the window-form of Three-legged

Core and Magnetic Amplifier Performance
Osamu Koshiba

Abstract

The analysis on the variation of series connected magnetic amplifier per-
formance due to the window-form of three-legged core considered in this paper
is based on an approximation of the magnetization curve of the core by linear
segments. The window-forms of threelegged core.are represented by means of
the parameters a, ¢, and p, for expedient of comparison, that is, the width of
center leg is W=, VH . D, where H and D are the lengthwise and crosswise
dimensions of the window, the winding space H.D is constant and H/D=q? and
the width of outer leg is W/2p,

The current gains at the load resistance R, = O are varied by the values of
H/D of the varying window-forms, accordingly the ratio e/’ =p/K,-K; at the
operating point of the same flux density and & /e’ =1/K; atthesame signal d.c,
current arz calculated with above mentionad method.
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H/D | . A=0.5 L A=0,75 A= 1.0 | A=1.25
Ki | p/K;|KKe/p| K | /K| KiKs/p| K | p/Kel KiKe/p| K, | p/K: | KiKs/B

0. 5(1.134] 1,049 1,031 | 1.119] 1,044/ 1.070 | 1,105 1,040 [.062 | 1.099; 1.037 1,060

|
0.75 | 1.044| 1.008] 1.035 | 1,040 1,008 1,031 | 1,032 1.006! 1.026 | 1,031 1.005 1.026

1 1,000 1,000 1.000 | 1.000| 1.000| 1.000 { 1,000 I.OOOl 1.000 | 1.000; 1.000] 1.000
2 0.957| 1. 166/ 0.821 | 0,962 1.042] 0,923 | 0.966| 1. 040I 0.929 | 0.970] 1.037} 0.940
3 0.972| 1.176; 0.827 | 0.975 1.111| 0,877 \O. 976 1. 103‘ 0.885 | 0.979] 1.095] 0.894
4 1.000} 1,200, 0.833 | i.000] 1.181} 0.846 | 1.000| 1.165 0.858 | 1.000] 1.154| 0.865
5 1,032 1.273; 0.811 | 1,030 1.249 0.825 ) 1.025 1,228 0.835 | 1.024] 1,210} 0,847
6 1.066] 1,343] 0.793 | 1.C60| 1,312 0.808 | 1,053 1.2861 0.819 | 1.049| 1.263] 0.830

H/D - _A=0.5 A=075 | =1.0 A=1,25 B
K, | p/K:|KKo/p| K, | p/K [ KiKy/p K, |p/K; Ke/p | K, [ p/K; | KiKy/p

0. 5| 1.3420 1.215 1,105 | 1.318] 1.205} 1,095 | 1,299| 1,200, 1.082 | L, 284| 1,193 {.076
0.75 | 1.292] 1,207 1,070 | 1.273) 1.200] 1,061 | 1,258| 1,193 1,054 { 1.246| 1,188 '1.048

1 1.281| 1,225 1.046 | 1.262] 1,215 1.038 | 1,250 1,208 1,034 | 1.239| 1,200 ‘{.031
1.342 1.356] 0,990 | 1.318] 1.334] 0.987 | 1.299] 1.318] 0.987 | 1,282 1,301| 0.986
L4331 1,495 0.958 | 1.400] 1.461] 0,957 | 1,374] 1.433] 0.960 | 1.351 1,410 O. 958
1.531} 1.625] 0.942 | 1.484] 1.579] 0.941 | 1.450, 1.541} 0.941 | 1.420; 1.510 0.9;}0

o W N

1.623| 1,745 0.930 | 1.568] 1.689 0.928 | 1.523| 1.642} 0.927 | 1,488 1,604] 0.927

L710( 1.857) 0.921 | 1.644] 1.790] 0.919 | 1.593] 1,735 0.918 | 1,550 1,688 0.918
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A=0.5 A=0.75 = 1,0 A= 1,25

H/D |- KK,/p| Ki |p/K: [KKi/p| Ki [ p/Ks KKilD

K1 p/K [KK/p| K | /K,

0. 5| 1.571] 1.398 1,124 | 1,545 1.392] 1,110 | 1.523 1.387] 1,098 | 1.505 1.382 1.088
0.75 1 1,560 1.421] 1,097 | 1,534 1,412} 1,086 | 1.515] 1,406/ 1,076 | 1.498 1.400, 1.070

1 1.583| 1.467| 1.078 | 1.556) 1.454] 1.070 | 1.533] 1.444) 1.060 | 1.514] 1.435 1,054
2 1,747} 1,681 1,040 | 1. 700, 1.648 1.031 | 1,664 1,623 1.025 | 1.635 1,60t 1,020
3 1.921| 1.883] 1.020 | 1.855| 1,830] 1.013 | 1.803| 1.791| 1,005 | 1,760, 1,756 1.001
4 2.083) 2,067| 1,008 | 2.000{ 2.000] 1.000 | 1.933] 1.944| 0.994 | 1.879| 1.897, 0.990
5 2,234 2,234 1,000 | 2,135 2,152] 0,992 | 2,054] 2,084] 0.984 | 1.990| 2.026/ 0.981

6 2.374| 2.389, 0.993 | 2.256| 2,200; 0.984 | 2.166| 2.213] 0,980 | 2,090, 2,145 0,974

(17)



610 NN fis

25
: prar 2 B
7 (P=2) K.= 3+27& (23)
/
2 2 (p—(—l)
//K‘W=3) b AR R 4ﬁ(94)
4 K.~ 4+2x
29 / - -
p=1,2, KO3 OEELNTE
)
parameterk U'C H/D %282 1-35
/&Kz (p=2) BOHEELE 1 ETIEHR 3 RIR
/7 / To B4 RIA=1DEA DTl
\\vﬂdu//r, /('} Ki (p=2) %ﬁw‘:%‘\bbﬁl% DTHbBo
= g % HHHDL Re B8 LI & 0H
P
e 7 6
/// /;7’(1(? H DR & OVE 18R R 4 3k« (6),
ol L] — A (7)) MR L TRk 5HEA N
. Wi
- . L’
A 5ﬁ,’bﬁom DS U T2
0 \\t‘gu\,_:f JATRED | s ot i s o o
“‘\\f“\wm_”ﬂ? ST Do
T Wmm®
el AR BRI BT,
(p=0n
p = 1 EISL W EL PR
"%*ODﬁQV:jaL\“Céi H/D>4 +n
05 05 075 1.0 20 3.0 40 5060 Hy IRV >1 T H/D>TCHEN
orm——
D .
B4R Rk E 0 B4 (=10088) g, FCHEEEEO B

LRI KRE ;E“D“Cﬁkzﬁf%?‘hi%%%ﬂ DETTHEAEGCAE R H/D R VWER

WA LI R E < T A EE, IRIBRGR & £ impedanceDoptimum-value o & T i % 5
T %o AIbZ WA T AR oinductance st A s & impedance doptimum-value 3 J% 4>
T 5o BEEBICOWTL, —RICEMES B O EBI AR O £ s Tk
DTCEDRAN LH/D>1 B\ TRAT M EF L, A USHMBE RS 7 b LBEL bR
o VEWDLZHEPNCOWT, H, D, ROWEsE, W= x/HDX » A &skbHop
BOq O RD 2 2 112 1 D (23)7 HONC(2D)R DI EEE R 5 1K 3 50l b LT
SEREKL, /K. RO KK./p OWHOMARS DT, (5), (19) RO(2DRE L 0 B
TR Ok % o

(185



RERBBR R S ZHEEL OB L ¥ ORIz oW T i1

V #
HERMERCKT 5= BSOS h SLBOBRK A RET ST, DERIAC &
D P L OBREHET S, NBEL N RS HEROREEA®REL X5 &

THEER, WHBETRLH THER I > CI/ED BB tENR S,
#fimpedance ¥ Z B LB A R, (5B L HESESC oW TR EE bk

il

WiEz T 5,
BB R T X o REE L b EBES LB TANCHEYET 5,
MES AP B F28ME B A S A B T B i B O bR E R B S R A B & D AT

BRI TTOIe b DO—HTH %o
(2956 A 19 H 32K

(19)



