HLE 7V —THEAREMR T OMKRE
5.1 11 Uiz

L3I TR~ L H 12, BIEOBMERIEAMK 2T & LTUINY RI VU ITOREND, ¥y v
TEOT T4 FaroEma T NA HNLNTWA., S%OREICKT HELOEED B
FORENEBEBT DL, MRIERTEDORE L URIBERSIIFRTE, iUk A
RERM B ZIET INER S DL LB DND.

ARETIIE 3, 4 EORREHIEL, 7 ) —FFEMKETEELMNE LTRROT / fidhs &
AT haAZnary zEEBIHER L=, £, 5%OARA v T o VEROBRENE RS D MHz
WRA~BATEBRE L, 0.1~1MHz IZBIF DWKEHEEZ TN L7z, & BICA % OO &% Ik
EIZHEWER END LB Z DD @R T CORBDNIIHE B L, BEKEFEDIREERAFIEZ S L 7-.
INHOFEREE L, ABFFE TR LB E HOER L7 KSR o 7 2, BFEOKERSR
TERESEMEREaT E LTRSS Z L ERT.

5.2 I TENHMISFEICE X HEE

521 a7 &PKEAKERIZE 2 DHE

WRREMER B 248 5 (2720, BEATEIERNRIC X D EKFFED HLITHEERMED 1 >TH 5.
ABHERIF OBREOIN L, 2UREICE D, BNIIIS P ERTET 2. BAASITREo A7
DRERESEN L CRFMAFHE L, B2 SIS DKL 25, AR CIIBVLILE O
Wi haA XN aT IR T 5. a7 IS K0 ERIS N0 5720, BB R E T
BT DL, BRI L HICBIERHESND. JORKEEIIC L0 E LRy
P, FEINDTMC LTI G L2 V=7 FEMKR T L2350, BRAEEH b3 E
LERERDEEZOND. ZOBKFRIENRIC L D EMARR G EDOREL, BERESELA
EHITICEDIENORE SITEFT D, 209 BISHORE &%, REtoEdi=Ryiobs a7 #
(ZHAF4 5. Luborsky 513 Fe-B-Si &7 E/N7 7 A2 VT, a7 BABKFHECE 2 5%
BERFL, a7 ROMDICHEOBEEIHERSLT 2 2 L 2WE L TVH[. 2 7 EOBM I
IBERFHEDSAIE, 21=0TRWIRD, RO a7 THEIVELIMETHDH. =2 7 I
5 BERFFIEDALICBT 2 — & LT, PG OMRE L OOz ~uA X1 a7 IZHIE
L7ZBEOEf e A7 V) ¥ A )L—7 % Fig.5-1 (T~
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HHARE CIXERN TH 72— M a TIRIET 5 2 & T, T MDEHERS LS AT
IR TIR D Z N D. Ziux, a7 REOBEOMITEARN G| & Z RO AL
ThiHrlEZOND. 2T, EFERMLIZa7TIZBWTa 7T EPBKENEIC G 2 5 B85t
L.

B(T)

1 1

| ) | ) | )
-2000 0 2000 4000
H(A/m)

|
-4000

T

Fig.5—1 Dc—hysteresis loops of a ribbon and a core. The core
was made from the ribbon. Shape of the loop is changed by
formation of the ribbon into the toroidal core.
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SRDBSEL AN L, RIVEAAT S L7z 5 mm iR R Fezs sCuiNb3Sis sBg 45 2 AW T b e oA &L
a7 HER LT, R KEHEE By =0.1T CHEE L, FUNERE R EE f=0.0~1 MHz OFiH T4
b, ERL7Za7 OB ZIHMIL7Z. =2 7EDORALZ a7 RE 2ER L, [F—#EH
HENTNDRORNEANZEOHEEZE LIEZITo7o. Figh-2 [ZaTRENTA—F L LT
I DRGSR I D AW AR AEME 27”9, £ 72 Fig5-2 [ I3kl 2 R E LR EEEE LZ 5
BIHE O RE A O L7z,

D =32 mm Ok, {ERIL7- 27 ORIMEITIEIE D TERORME —F L. AR, (FR
L7za7 Tlde 27 U VA BASCERERISmD TS <, HRRA £ THRADKEMNER S
Tl EamE LTS, £, a7BOBDITHENERPBINT L2 LR THRENS. 2T,
Luborsky HO#HE L —HTHHLDOTH S.

£ 10t 3
o 5F ]
(&)

= i Diameter of cores
o B ¢ 10 mm
= 05 F ¢ 15mm
%) 5L A

8 - Eddy current loss . %g mm
i ( Calculation) 32 mm
:% 0.1 Lt . . N |
= 0.1 0.5 1

Frequncy in log scale ( MHz )

Fig.5—2 Magnetic loss of cores as a function of frequency.
Diameter of a core was changed from 10 to 32 mm.
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522 [RF=a7#

Fig.5-1 Tix = 7RO WEEKHR I OB Zx & 4072 . AWFFE TR = FerssCuiNb3SiizsBg
HWETTIE, J KRR 10°~ 10 BRE O EOBREAER (EMIE 3.3%10°) 2AT 5720,
a7 T DR, EEIMAO5] 53RV IS & RN OEREIG /T (Fig.5-3) &I L CREKTHMER)
RIZKOFICEZGERFESIND. EHENRIOEMIS X, 5 Ly U — 738t
ERIFGRITH LB ORFH AN U CERESFWICEAELZFHFEL, 7 ) —7FHEMKR %
O 5. —F, EEIMUOS SRV ISINIEFFANCEAGEEZFE L 7 U — 7 FHEK R %
FHDH., ZORFHENHE SN BT L 0 B (CHEEBE) 2 £ 5 BN E O — T
BT, BREZHEMIEAFAEERHDH. 22T, 7 U —7FHEKE M Z2 R S 2 M
DB 2D IS Z S LT SN A IS KR T HEICOW TR =RV X — DBl AN b EET 5.

RPN AT K DGRBS O =RV X — E A%, &) on & fafiie R E 2 E s & VT,

E. =§/1s Xop, (5-1)
2
EHEABND[2L £T2, on TREIOY 7R Y LEBRIIESFe 2 VT,

o, =YXx¢ (5-2)

LEZBND.

Tensile stress

Magnetoelastic

/\ 'v anisotropy
m —) ﬂ

d

2
Compressive \
7 stress Cent £ ribb
‘3 enter of ribbon
.\ @—induced anisotropy
v D : Inner diameter of core
d : Thickness of ribbon

Fig.5—3 Model of mechanical stress, o,,, due to formation of a ribbon into a toroidal core.
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BORERIENERERDIDOIT b aA Z a7 ONEOEHONMIKR TH 5. HEF 2 dhS
BRI DR S RO JIE TR0 E L, RPERO R IMAUZE H C ORI E AR L2 FHET

5 &,
2 U+d)—(r+dj
2 d d _
E R = ~— (5 3)
( dj 2r+d D

27l r+—

2
LD, ZZTrndidENETNa TR, EEOEITHY, D>dE L. ENKx ERD

&, BB G518 25 OWE TR0 b R FH NSRS D70, MEERE) 2 O Bk fe il
BtO—#TAL, BXBEAPMENTL EEZADND. T7bL, BB S D72
WITI,

K ZEXS(Y xgj (5-4)
2 D

MDLEELEZOND. DIZOWTHEMET S &,

SERRE] -

L7220, D WHFESHIRFOMEZ TED &, BN Kz EHD. 7206, Zoks U —7 85
TSN ERFGEC L VITHIH S, BRFENSHIET 2 LEZA0ND. ZOFEGHRLT DD =
TR ARMIE TR = 7 £ D, & 5.

(5-5) &V, WRFMEZA LS EDL L ay 2/ RULT 572012)

O R&RBEHEDOMNE
@ s DHERHED /N S 725 B OfE

DUETHDLIENTHRIND.

DbEZEESE 2, a7 R EBKIBROEBREEE L T Fig5-4 (27, fithiXf = 0.1 MHz OO
HMHE, FEEE DID. THDH. 72, m%muwgﬁa&xmi%&ﬁ%%wt.mmzl%ﬁm
R DI 72 =B HEER S, DID, < 1 DFfIE DID, DB IZLE - TR 2R OB
FH o, itDm>1®ﬁ®ﬁ%mioﬁ S OFHEME & — B LT, REEREND, BERFEN
B HIT D 2T ROGFIENHRIND. it,mmm%wwmﬁ#MME%%ﬁmLtﬁ
I PTEMELOHEME —BT 5 LD, a7 OB FARR 22 BHME R 2 & 23HE
HEns.
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D, : Critical Diameter I

o D<D,
® D>D, =
<= Eddy Current Loss

B
o

w
o
|

N
o
T

=
o
|

Magnetic loss per cycle ( Jm? )

o
o
N
o
w
o
S
o

D/D,

Fig.5-4 Magnetic loss of cores as a function of ratio of the core
diameter to the critical diameter, D/D,. The arrow indicates the
classical eddy current loss calculated in consideration of the skin
effect.
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5.3 mEALE L LIER L7z 27 OIS

5.3.1 ZBRERO B EHE

F3EBIOE 4 ETHOINIAER D, BVUBLSI 2 Rt LIERI L7 ha A XL a7 O
SHFE RS U7z, F 9 BVLER A Jifi L 7= 5 mm §E D FezssCuiNDbsSissBy AT DE T E AT U v AL
— 7% Fig.5-5 |Z"d. BVLERIEERIE 2> 5 400 °C £ T 10 min, 400 °C %% 530 °C £ ¢ 30 min, EIN
7577200 MPa & L, ZRIMBINEMFZ W CTITo 72, BB EW=®, 15 cm BRET /L —7 %l

E LT, ZORER % Fig.5-4 1T~

Stress—annealed ribbon

B(T)

i
at

-4000

® £l
m
| L | L | L | L
-4000 -200 0 2000 4000
I H(A/m)
1k
® -1
o
| 1 | 1 | 1 |
-4000 -200 0 2000 4000
H(A/m)
-1

-200

0 2000 4000
| H(A/m)

Fig.5—5 Dc—hysteresis loops for a 70 cm—long annealed-ribbon measured at the

positions indicated by the upper figure.
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BEBIZIB N TR E RERA DB S D 2 &7 <, #2000 Im® O BGHET F L X =35 507,
GB)XREVEE LIZRA = 7RIL 6 mmf2E L 220, Blge B2 72 6 mm £ Tl E A S
HHZ e, arMERIFETHSH. RRETIE, bz X2 EtoEFbiciERNT 5 ha
A ZIVIIEIRE OB AT 28T 572 (23 Hi), BHTORBEZF/T-ED=10mm & L Ta7 %
ERLL 7=,

ERIL 72D =10 mm 227 OBREHE % By = 0.1 T, f = 0.1~1 MHz O#iPH CHIE L=, ZDOREERE
Fig.5-6(a)lZ~7. FE7=, Fig5-6(b)ZCR[B]L W LT ¥ A MR X —a T ETENLT 7 A
IR F— 3T OFREE O ERE IR 2 T SMRERE 2 7 OFREE & FIFRSC[3] £ 0 Hk L Table
5-1 1277, B, BEVHFARBLOTELT 7 AN HX—a7 OPEIZBNTIE, Hypld 5 mOe

(0.4 Alm) (Z[EE L7 WIEREE DRl S LTV 5. X “Pressed Temp.” (X7 E/LT 7 ANT K
—a7 DRy N VUVARBRORETHL. RERTERLI-ayBIer ¥ 2 N, TELT
7 ARG HE—aT b IMHZ FBRE E TIRIE - EDBHEEZ R L TEB Y, B E BRI R
L CIBEFOREM R 2 7 L RIfRE L e o 7.

250 . T T
S 240f |[Bn=01T | =
z | = ;
S 230F - o o ] g
L | £
8— 220 - . 4 = Pressed Temp. Y
o I Diameter of core | | E [ —&—713K 1
% e 10mm | —O— 723K & Amorphous
< 210 . —o— 733K
o r ] —&— Sendust Hm=5mOe
200 PR | N N N | R | 101 A .....j PP P ......i PR A s s s
10° 108 10° 10* 10° 10° 100 10°
Frequncy in log scale (Hz) Frequency f, Hz

(b) Sendust and amorphous
powder cores [3]

(a) Developed core

Fig.5—6 Relative or initial permeability of developed, Sendust powder, amorphous
powder cores as a function of frequency.
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Table 5—1 Specifications of the various low permeability
cores [3] used for comparison of magnetic loss.

Amorphous Gapped ferrite ~ Sendust Developed
powder core core powder core core
® 303 x O 312 x O 274 x ® 105 X
Core size (mm) ® 198 X ® 205 X O 143 X ® 10 x
10 10.1 7.3 5.0
B.(T) 1.2 0.5 0.8 1.22
Magnetic pass ( mm ) 78.6 81.2 64.5 1.6
Cross section ( mm?) 52.6 54.3 48.0 32.3
Air—gap length ( mm ) - 15 - -
Permeability 125 124 102 230

5.3.2 BERB RO BB RFE

RIT, fFR L7z D =10 mm =2 7 ORGSR K O JEIREURE 2 30 L7z, WIESHE 5318 TR L
T 3B REER O JEE AR E DRE & RS CTh 5. fER % Figh-7 IZR7 . kD=9, SCHR[3] L Y #k
Fe U7z O RER KBRS 2 7 OB KMEL R R Lz, ok, KMo ROMHIE S 3 EiE
KOHBEHETH L. Fi, =01 MHz TORRERE 27 OEKAE L T2 Ofafiié b ofa %
Table 5-2 |Z/”7.

Fig.5-6 &0, {EH L7z a7 OEIMEIL S TEIRBILOFHRME —H L, oORKRHRARERE
a7 LWL THOREBEANEREN TSI ENTMRENS. =01 MHz ORFOHEL(E
(Table 5-2) Tl T DL, TEA T 7 ARLBUHA A MO —aT7BLU0Fy v I FED7
=74 a7 OEKMEIY b 80 WiRDIEHNEBR I Nz, S HIT, A THIE LI-aTIIZ0
BIRREAL N 7 = T A FRoB UV F A N EHIGE LT 1.5~25 fFR&E W2 &b, MULIZL A TH
%5. 533fTIX, TO—HlL LTHER L7 27 OBEREEFEZ R~T.
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- —Bn=01T — Diameter of core |
“c - e 10 mm i
E 10 - V/v J
< or i Eddy current loss ,./". =
> - ( Calculation) /,r” .
%) 1g /!/"/ -
3 o5F ¢ s Gapped ferrite core [3]
o T v Sendust powder core [3]
© I o Amorphous powder core [3]
(@)
< (0.1 L : \ ] ]
= 0.1 05 1

Frequncy in log scale ( MHz)

Fig.5—7 Magnetic loss of a developed core as a function of frequency, together with
those for different types of cores with low permeability [3].

Table 5-2 Saturation magnetization, /, and magnetic loss at 7= 0.1
MHz for various cores with low permeability.

Cores I(T) | Loss(J/m*)
Ferrite Gapped—ferrite core ~ 0.5 4
Developed core ~ 1.2 0.6
Fe—based Sendust powder core ~ 0.8 8
Amorphous powder core ~ 1.2 6

*¥8,=01T, f=0.1 MHz
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Table 53 Specification of the ferrite core TDK H,S.

H,S : High permeability material

Saturation flux density (T) 0.45

Electrical resistivity ( @ +*m) 0.3

Magnetic length ( mm ) 75.0

Cross section ( mm?) 415

Relative permeability z, 6000
( Gap-less )

5.3.3 EMESRMHT

5.3.1 B L 5.3.2 fi CIIEIMES Z B-H Vi EOJFUS & U 7= PR bk CRESAIE 2 5T L 7=
—J, Fa—raA VHaTIIREINHEEHFE 2T, EREESHERE FTHMET 720, =
NHEOaT7~OIEHEZEZETE, BEifREE F COMKEELZIMET 2 0E8ER”H L. 22T, &
BER & AR RIS OV CIE R SR 2 5 L2, BESEo D=0, filROX v v 7L A
BB 7 2 T4 N7 a7 (TDK HeS) OO —IBIZ=T ¥+ v 7% i%T, AW CIER
Lica7 CRBREICEMRELZHE L2y v 7 & 72T 4 a7 2R L, ZoOERESRE
HHE L7z, HsS OfthkA Table 5-3 (252 .

() BRERDOEIMEBRE

E#L L 72 D = 10 mm = 7 OE R O B HEF % Fig.5-8 177, MESFRMHIEXB,=01T,f=
0.1MHz & L7z, Bt EERESR Hoe (3 HE BRI A HIEHR O Bt AE 4 HilfH -2 = & T 0~3100 A/m
FCEb ST,

ERL L 7= =2 713589 3000 A/m @ Hye & TIRE—EDBREFE %7~ L72. Hge = 3000 A/m {131 D5
RO T, Hoe DBERBBEIRICE LR T2 1-0Th D ¢ B2 615, ZOBEBROWD 3 b E
2 BRI Hoe iim Z ST 2 &, 7 V) — 73588 Fe-Cu-Nb-Si-B = 77 ™ Hyc jim 1% 2900 A/m,
¥ 7 hFE HyS D Hye jim (X 1100 AIM BREETH Y, AFR L7237 D Hye jim P H 3K 2.5 fERE < 7
STz AFERITERL L 7= 2 7 OBIFRAEA HeS ORIFBHME DK 25 [ Th 5 Z L ARME N b
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DTHDL. AVHIEZALBIRaTORESEEE LR, a VT I ENTE DK
KOEHFFER Nae_max 15, 47 & Haetim DFECHAIT 5. (ER LT 27 D Hye jim 125 v » 7fF & HaS
a7 O 25 FTHY, BHEENPFRRE ChHE, FRLULZaT7IEF vy v 7 & HS 270 25
D lgomax 2T ZEMNTED. WD, lgomax & —E L LIZREC, LI a7 13F ¥ v &
HeS 27 L H L CEDOMIRE A 25 0D LI TE S Z L 2R/ LT Y, 27 O/ kA
RCEDZEMTIREND.

Fig.5-9Q@)ICAEBR TERI L7227 D, (O)IZ531HiFB L5632/ TRLEEV AR FBLOT
ENT 7 ADNNTHE—aT D AT VI AN—TRBleENEIRT. NUX—a T InTib
— T DR IAZF R TNDOITK L, ER L7227 O — 71 XRIE R VER Ha £ CTHEE
HTHD. IHaHOT—7TIIEWER (Hee DIE) (T80 BRERPET D720, BIERGEHD
BARNC R GAENDHD EEZDND. AR TIRET 2 a7 1L, ERES N CRFMERAAHT
ETCEMEN—TETHDHZ EaAENLRIERE b ARRICT 5 I s D.

300 .
- —— 10 mm

i —0— H,3S (with air-gap)
= I |
:
o 200 - -
o
(5]
=
I I |
[ f=0.1MHz,B,,=0.1T
04

100 L l L l L l

0 1000 2000 3000

Dc-bias field Hy. ( A/m)

Fig.5-8 Dependence of relative permeability, 4, , on dc—bias field, H,,.

127



i
at
it

B(T)

I I L L I L I I
-4000 -2000 7 2000 4000

: H (A/m)
1k
(a) Developed core
15
(l) Amorph{)l!s pOWdel' B [kG]
| core (l)
(2) Sendust powder corel 10
Hc [Oe] Bm {kG] )
(1) 02 10 T35
2 04 7.8

300 200 -100 0 100 200 300
H [Oe]

- T 8

+-10

-15

(b) Sendust and amorphous powder cores

Fig.5-9 Dc—hysteresis loops of developed core (a),
Sendust and amorphous powder cores (b) [3].
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(b) BEHELOBEFRES LM
k: TER U7z 27 OKIB RO BEREESREA M L2, ZOR%E Fig5-10 IR 7. &
DEEEERME L FREC, v v & HS 7= T4 b a7 OREKIEE OB EEEE4 0F
Lt./ TE SRRV 1% 3 O [ FE B R O FEAM & [RIARIC Bp=0.1T, f=0.1MHz & L7=. fERIL 7=
a7 OEFAEE, KEREERSYU TS TERBROFRMEE —B L, ¥v v fFEHSare
el U IR A E2 R Lz, 728, Table 5-2 ICCTRLEF vy v &7 274 Fa7oEKEE
Fig.5-10 FIZ R L= X v v 7 & HyS 2 7 O ME & OFEIL, Table5-2 (2 Tk L 7= 2B A3 STk
ETH Y a TEREHR R 5720 ThH D, BEFEOLE & [FEE, Hg=3000 A/m f2E127: 2 L 4R
KB L, BREEoBnsLonT. R L b X a7 olEliie A7) VA V—T%
Fig.5-11 {2, Hge = 1500 A/m 3 X Y Hge = 3100 A/m Z8ifE5 & LB e AT U Y A )v—T %
Fig.5-12 IZZNEIURT. Bt A7 U A —72 0, {ERL L7 227 1% Hye = 3000 A/m £135 70 5

BEEFNTEIIZ 2 LARD 5 L TSN D . ERRIZZFNV—7ICHH T 5 &, Hge = 1500 A/m (2351
BN — T IIRBE S B TR E IR AT U ABE DO By=01T £ T EDHEMRE R
FDIZHRF L, Hyee = 3100 A/m DEFO A FRN—71F, BT DO A7 U & R L FEREROIED TS,
%ﬁﬁ@LLLTWé ENTIREND. 725, Hy = 3000 A/m AT TYERL L 72 =2 7 13 B0
FNCE#EL, BHMEOR TR LIOMSBEROEMAZL S EZ LIz LR TE 5.

4 | —*— 10 mm f
—o— H,S (with air-gap) || B,

3t Eddy current loss
I ( Calculation) |

Magnetic loss per cycle ( Jm?® )

] ] ]
0 1000 2000 3000
Dc-bias field Hy. (A/m)

Fig.5-10 Dependence of magnetic loss on dc—bias field, H,,.
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Hy. = 3100 A/m

- y |
o 1 g
=7
L | 1 | 1 E | li | )
-4000 -2000 0 2000 4000
i H(A/m)
1L Hgy. = 1500 A/m

Fig.5—11 Dc—hysteresis loops of a ribbon and a core. The

core was made from the ribbon. Shape of the loop is
changed by formation of the ribbon into the toroidal core.

H4. = 1500 A/m
B.=01T =
f=01MHz | @ | \
Hqe = 3100 A/m
| | | L | ]
2400 -200 A0 200 400
— H(A/m)
0.1k

Fig.5—12 Ac—hysteresis loops measured under dc—bias fields of 1500 and

3100 A/m.
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5.4 37 O/NRU{LO R REME

5.3 B\ T, AMFZECIER L 72 2 713 EHFE I B WD TR EM RKEK R 2 7 O Rt %
EETHILERLE. KETIEIERD a7 O/NULORTEEM ZMRFET 272012, #HcEsIC X
0 B A A5 L7208 2 mm O Fes sCuiNDbsSiis sB7 4 2 FWVCa 73 mm o/l o 7 2 R L,
Z DRSS L 7.

(@) D =3 mm D/ =2 7 DRET R

L7z a7 294 Aoz 1 EE & HIC Fighs-13 1o, /R LZa T 1 MELY
HLta/hEnbDbhoTnND., £, b X raTEEicsn, b L= oiassib
2 X DA 2 BETIE D =3 mm ICB W TR Z b7,

D=3mm ® a7 OFEERE LOMAHELE B,=01T, f=0.1~3 MHz O#iJH ClllE L7=. D/D,
£11 ThD. ZORE%E Fig5-14 IR d. HERDLED-DIZ, Fig5-6 (27 L7 D =10 mm O
a7 OEKRME, MORKHZRARERZE 27 OHERE[3]F L O ) TEIRBROFHRME A Z 2 iU
BUZR L7z, @ERRIZ L MHZ £ TIHIEIE—ETHY, 1 MHZ 2 2725720 Mo Lz,
F A AERIE, Fig5-6 T/RLZD=10mm O a7 B L) TERBIIROFHEM & ik LT
L7z b 00, MOREHRIKERFE 2T L0 bIRELERLEZ. ZUHDZ &5 D=3mm
EWV NI aTIZBWT Y, AFFE TR LIRS BRI 2 7 AMENT, KERR - (K
SEEE L BT T 2@ a TIERAZTRRICT 5 Z LM e o7z,

1-yen coin

Ceramics
bobbin |3 mm,

Annealed-ribbon

Fig.5—13 Scanner image of a developed core with O =3 mm.
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A (Gapped ferrite core
v Sendust powder core
0 Amorphous powder core
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3 - Eddy current loss 1
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Fig.5—14 Magnetic loss and relative permeability, x, , of a developed core with
D=3 mm as a function of frequency, together with results for different types
of cores with low permeability [3].
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5.5 27 DOEiRKEHE

BAE, B/ NRUL - BB LN E0EICHEIT LTV DL ZIUSHR OSSR N OIRE S EH-3
DD D, —fRERER « BFHEFITTOIEIRE ICIRRABET D720, HEHBERE )
BARA[R &R0 /N EIHTF D ER O —>2 L 72> T, ABFRICTERLL 722 713, 5.3 filcT
RLIEEIIE, RERTHLIIZDBORELRTELLELLND. £, MEEHDX=Y
—RERENZD, HOREORETICBWTOEEARETHDL LB DND. LNLRRD,
BEIZES>TREMEORZENENT LI ENTRIND D, @R CIEERERE & ik L CiE
BEENEAT HAREER S S, ULEOZ L 2#FE L, RETIX2 Y —7HEAUNERE 2T OF
TR R E 2 R 5

5.5.1 fafumilt, EFHE= XX —DREKRTME

I ARTZ L DT, BFMEORESIDIREORELZZ T ELTHZ N THIESND 2O, &ik
T CIRBBERNET D Z EN SN D, 2 2T, BhMT X — ORI 270 L7z,
F72, RIJYAXTRLEL I, B oML b BRI EL 522720, B ORERK
fFPE S PR TR L7, & OfE % Fig.5-15 (27”3, Fig.5-15 1 CIT M= R/ —, fafiki(b
EBLRBTOM (Kyggr, lgrr) THEEL TORL TS, 2 2 THRTO RT IE=IRICE T 2 Wikl
ThHZERLTWA. Figh-15 IZRIiLD L 912, IREDEEII WG v —, figfn
Wik & b Liz. £7z, ZOBLOEET, BREFEZXALXF—DHFBREL kol

— T — T .
s 1 :
c 08| 3 =~ -

é L KUC|RT = 2450 J/m .

zj’ 06+ IS|RT =1.22T _

! ! ! ! | ! ! ! ! | ! ! ! ! | !
0 50 100 150

Temperature (°C)

Fig.5-15 Reduced anisotropy energy, K,./K, rr, and saturation
magnetization, /, /1 ,;, of a prepared core as a function of
temperature.
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Fig.5-16 Relationship between creep—induced anisotropy energy, K,
and saturation magnetization, /,, of a prepared core.
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Fig.5-17 Reduced anisotropy energy, K, /K, of a developed core,
saturation magnetostriction, A,/A,4;, and Young modulus of Iron—Steel,
Y., as a function of temperature. The temperature dependences of 4, and
Y, were quoted from references [4] and [5], respectively.
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Fig.5-18 Relationship between D, /D, ., and temperature calculated
from Fig.5-16 and Eq. (5-7).
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Fig.5—19 Magnetic loss and relative permeability, 4, , at B, =0.1 T of a
prepared core with D/D, ;= 1.17 as a function of temperature.
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Fig.5-20 Magnetic loss and relative permeability, 1, at B,=01 T
of a prepared core with O/D_ = 0.32 as a function temperature.
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Table 5-4 Comparison of magnetic properties and
productivity between a gapped ferrite core and a toroidal
core with creep—induced anisotropy.

Ferrite core Developed core

Magnetic properties

Saturation magnetization

Curie temperature

Loss (B,=0.1T, #=0.1 MHz)

High temperature properties

O|O0|O0|0|0O

Dc—bias characteristic

Productivity

Reduction in permeability O

Easiness of fabrication @)

Material cost @)

AR TR L7 a7 1T 2BMEbE N R E L O, FHEBELZT Yy v &7 =
TA ba 7 L LT Table 5-4 7797, AWIEA2E L, BARHEDHR TY vy v 7 ff&7 =74 b=
TERERT L a7 NMERTE L. A%, AFEEAYEETENE, RENRENBEOKBE 27
D/PNRUBICERCTE 2L BEABND.

T ISR OENMER 808 B L, GHz i CEMES 27 S 2A~DERPEE-> TS, B
TEIL, BERIEHRNE MERERR LA T ORI 7 =74 MEMESh T D, —ikiC
BEREFEIL T = 7 A FRMEI L D b @B RMBIO L BRI TH 57120, @BRAFMEE X &)k
RITEMESE D 2 &N TEIUTHES OTRBER 2 MEREL 2N D 5. 185 LTz a7 O IR FE 1
B L0 &BEBAICBATESE D Z N TN, SOITSHOERIEND LEZBND.
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