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AL TIHRBE T v AZ N7 = T4 NEBEEMEIOB¥E, 1 X OEATIRE A 2 >R EHE 7o et
JEBRE L ~D S DWW TR L=,

Chapter-1 TlE, BEEE SIS 2 RetE 0 &AL & & JEHE A& oA AR S 2 B0 O Rett<o i A 61
WCOWTHEA L, EBTLOLAMEE LTHIE SN D 7 = T4 MEBEAM B 2 /ERITRE &+ 2 S L 7 = 5
A FDOZTEZRITILOELEKZFH T =T 4 Fbo&E a2 5 NTERL L 723808 O 3E 7 iE 12 D W THERL L
7oo RO BN FEA OEBRIT EIC7 = 74 MEEZ BT 28 LEIR O & 2ha Ay - mfafiiibs
L OMRAB I EBR RO OVERL-FHE TH 5 = & ik 72 BT, ApToERES &R LTz,

Chapter-2 TlE, 7= 7 A MEDIERFIETHLIBEWRMIE 7 = 71 RO ZIEICHOWTHHA L, BEEIE 7
T A hDoEDLMBIEIREIEE, pH, EESNT =T A MEOVERSCRREIEIC S 2 5 EBIZHOWTHS
M L7z, FHER 10um @ Fe-3.5Si(mass%)& @b ~D~ 7 32X A4 MEERIZE T, FFZpHN 7 =T A b
S ZEOPERIZRE B L, SEM B L VIRT VA VKD pH IZIBWT 7 = 74 NEREREA NN LB 7ok &
RDHTENHLNE R ST, Fe-3.581 &BKITIZ pH=9 DOKMET~ /R4 A MEAE A L7-R&B T, 600C, 2h
DFGLERIEIZ 20MHz IZBWTEREE n=10 2R L, #ER 7 =T A MEEG 5729 O pH LR b3 SVl
LEBHEESD ECTEETHDLIENRINT:,

Chapter-3 Tld, MEXENELHT LH2HME L LT Ni-Zn-Fe 7= 74 MIFEBE L, FHEE 10um O
Fe-3.5Si(mass%) 4 JE k- OFHAR O # 72 2 3 FEFH D Fe-Si-Cr(Fe-3.5Si-4.5Cr, Fe-3.0Si-6.5Cr, Fe-5.5Si-4.0Cr)(mass%)
GIBRFRENC I NEZWE L., ERHEOLEER L7z, Ni-Zn-Fe 7= T4 FOWBIZ LW #EE a7 OBEBXBEIRIX
1~103Qem &, V=T A MEZHEL COARWERS T LB LT 10 50 kicm B L=, £72 Cr 2& 04 mks
FREITER SN CrOs BB U CHEE L. BVLEIIFIC Y = 7 A MR OFFriEmil+52 & &
B 52 L7z, Fe-Si-CrRit-Z AW T25A1%, ZORIZ LY 700°C15 /5 DEVLERH $ SOMHz (28T u’>50 &
FEMETHY, SHBEEL 7= T4 MEZIHE L TR WERBLL & TR ETRBT 2 2 LR EnT,
ZHIFE BRI Ni-ZnFe 7 = 7 A ME, B IO CrnOs HH#EHEO R & 0 &8RP L UK+ OB
EHHI L7272 TH 5,

Chapter-4 TiX, 27 OB AR T 5 72 OB BRI T-RE O 7 = 7 4 MEZER L U732 ER L, &
SRR & SRR ORI 24T o 7, MERLIZ Y = T 4 MIRERIO KSR Z 25 3035 1043, Sy ERfETH 2 &
THEfi L7=, Fe-Si-Cr &JFF M D Ni-Zn-Fe 7 = 7 A MEIZOW CHEiE L2 i L. EZ28 100nm LA T F T T
EHZLEWIE SEMB L VER L, 7= T4 MENE RDIEWER LIz ERa T o 27 U o A BT
TEDLHLOO, —FTELKMBRIEOERTAME L 25720, WERELZ HoCmil 272017 =7 14 MEE
1% 100nm 2V EiE T D Z & AR LTz, Fe-5.58i-4.0Cr &J81C 100nm F T L 72 Ni-Zn-Fe 7 = 7 A MEAZFFD
a7 CIE, RS TRIESE A S0mT, 100kHz DA 415kW/m? & ARIB R D EHIZ AT Lz,

Chapter-5 TlE, miBHEHE w & REZRBFBALE AL EBH TE 54EE LT Mn-Zn-Fe 7 =74 MEIZERL,
Fe-3.5Si-4.5Cr 4@ & HAL L= EHZ S W CEli 21T - 72, MK DO R D 3 fEEHD Mn-Zn-Fe 7 =74 &
(Mno.18Zno.27Fe2.5504, Mno.38Zno.25Fe2.3704, Mno.54Zno24Fe2.2204) & & BRI HEFE L. FFIZ Mno.saZno24Fe22004 5% #75
L7240 Tl 500°C 15 4y BAVILVER 112 C u'=56(50MHz) & i\ ME & 78 L7, 24U Ni-Zn-Fe 7 = 7 1 A BB
L 72 EBT T REVMETH Y (1=49). Mn-Zn-Fe 7 = 5 A MHEIZ L 5 @ERERILOR BT STz, ST
72T A MEEFZZ2WERBLO LD LT 1/6 THY . Mn-Zn-Fe 7 = 7 A MENMIEHEOEHBL E T 5
DICHHATH A HENRRINT,

Chapter-6 TITAMFIE T HALIZFERZHRIE LTz,

7« FRSCELEIE, FI3L 2000 2 & HE3C 300 354 1 fB9 O T 572, b L <ITTEL 800 5% 1 #ifEd L T 7230,
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Thesis Summary (approx.300 English Words )

This thesis describes the ferrite/metal composite materials for magnetic powder cores with high
saturation flux density and low loss properties. It was composed of 6 chapters in total and the belief
summary in each of the chapters is listed below.

Chapter-1 describes the background and the objective of this thesis. The general properties,
advantages, synthesis method of the ferrite/metal composite materials are described in this chapter.

Chapter-2 describes the preparation of ferrite/metal composite powders by ultra-sonic enhanced
ferrite plating method. The influences of reaction parameters such as pH, or concentration of plating
solution on the morphology and the magnetic properties are discussed. In particular, pH condition
strongly affected on the morphology, permeability, and thermal stability of the compacted cores. The
suitable conditions for ferrite formation are also discussed.

Chapter-3 describes the development of the Ni-Zn-Fe ferrite/metal composite cores. The effect of
high electric resistive Ni-Zn-Fe ferrite layer on the frequency dependence of permeability and that of
loss properties are discussed. The passivation effect of Cr,O; layer on the thermal stability of the
Ni-Zn-Fe ferrite-coated Fe-Si-Cr cores is investigated.

Chapter-4 describes the correlation between the thickness of the ferrite layer and magnetic properties
of the Ni-Zn-Fe ferrite/Fe-Si-Cr composite cores. The ferrite layer thickness was controlled by varying
the reaction time from 5 to 25 min. The Ni-Zn-Fe ferrite layer of 100 nm in thickness showed
excellent loss property, which inhibited both hysteresis and eddy current loss. The influences of the
ferrite thickness on electrical resistivity and magnetic properties are discussed.

Chapter-5 describes the development of Mn-Zn-Fe ferrite/metal composite materials. The Mn-Zn-Fe
ferrite was deposited on the Fe-3.5Si-4.5Cr powder, and the Mn-Zn-Fe ferrite-coated cores exhibited
higher u’ than the Ni-Zn-Fe ferrite-coated cores. The influences of chemical compositions of
Mn-Zn-Fe ferrites for magnetic and loss properties are discussed.

In chapter-6, the thesis has been summarized and the future work and possible application are also
highlighted.
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