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(57) Abstract: Disclosed is a composite
soft magnetic material which is character-
ized by being obtained by mixing, compact-
ing and firing an iron powder, which has

been subjected to an insulating treatment, a
Sendust alloy powder and a binder. The
composite soft magnetic material is also

characterized by comprising a main phase
in which the iron powder and the Sendust
alloy powder are compacted, and a grain

boundary phase which is formed around the
main phase and is mainly composed of the

binder, and by having a ratio of the Sendust
alloy in the main phase of 5% by mass or
more, but less than 20% by mass, a satura-

tion magnetic flux density at a magnetic
field of 10 kA/m of 1 T or more, a coercivi-
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ty of 260 A/m or less, and an iron loss (at
0.1 T, 10 kHz) of 20 W/kg or less. Conse-
quently, the composite soft magnetic mate-
rial has characteristics of the Sendust alloy,
namely a high magnetic permeability, low
coercivity and low iron loss, while main-
taining a high saturation magnetic flux den-
sity which is intrinsic to an iron powder.
Also disclosed is a method for producing
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I (L Qm) . umax, BiE1 0k A/ mEDANMBEREE (B,oAS
m:T) . &EA (He : A/m) | %8B (88, EXTULRE, BER
BR) | MHRE (ERBE: N/ mm?2) ZHELLBRER1ICHETE
ER
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[0028]

[0029]

[0030]

[0031]

[0032]

B1ERIVICFTEVFR FEEMROES L ELEROBZRE IO Y +
LEETHD. H1ICRTHRICEAIE, EVFX FEEMROBELLICE
WT. OBE%TIFEL LEROEMEVLS, LU FR FEEMEKESE
E%AMLEHH CHBEROENRRIZE KD, £, BELA20HE
%L LIZH D ELERDETEENKREL LD, >T, EUFX FEEH
RKOEELLIESEEWULE, 2 0BEE%RFEFELLY,

H2ERVICFTEVFR FEEMROESL L BNEREEOEZRE T
Oy bLEETHD. H2TR7THRICENIE, BINBERFEEICDOVTILER
B2 0BEEWLULEICHD ERMIETT 5, #>T. BICMEEMBIIER
[ZHFTBEUARX NEEMRDEBELE. Him1 0 k A/ mEEDEAMBEE
B1TULEETBEHICIE, 5SEHEWULE, 20EE%RFNMIFELL., B
B1OKA/ mMEEDEBANBEERZE1. 1 TE285E0HIZIE5EE%LE, 10
HEWLUTAIYUIFELLY,

B3EFTRTVISRTHEZE 10O KkA/ "HOWREELHKIE (BMRFEO. 1
T. AEH10kHzE) OBFRETOYLLEETHD, BISITRTHER
[C&niE, VAR FEEMKRDESICEYBREEZRTIESI %L
. BEEERTEENTES,

HAEKRIVICRT VIR FEEMROERLLEBXEDEFZEETOY +
LE-ETHD. H4ITRTHRICENIL, BEL2 0BEE%RFEMNEXIZD
WTIEEIFELL, £z, EA R FEEMKRDOESLICEVWTSEEWE
. 20HBE%RMBITHENT, #%E HERFEEO. 1T, ARMI10kHzEK
) 20W/ k gl TEEHTE 5,

B5ERVICFTEVFR FEEMKROESLL EHIREE L DBEZRETA
vy hLERTHD, RSICRIFBRICENIE, EEBEIZONTIEERALS
~10BEEWNDHITEHEEDE—V ZETHLLALHATHEIMN, Y
A FEEMRDESLICOVWTERE CRBDLVERETH S A H S

[e]

RIZ, figkpRIZO) a—ViEIEZ 0. SEEWESLT250°CTHE
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[0033]

[0034]

[0035]

[0036]

FiFrf=2 ) a— BB BEMEEMRICH L, PUa—CREE 1EEWES
LT200CTHEMFLV)I—VBBEHEEL IR NEEMEKRE, 2
I—URIEHEMBMERLE V) - U EERBEL VIR FEEMEKROEED
BRICEHDHD, D)a—UBEREL VSR FASMKROBALENA7TEEY
ERBEDIITEEL, CThoZRBELTHBEE150C, 8Ton ¢
m2DEFEEATERZL, FD%, 500CHDME6 50 CICTHERLTE
ABEER Lz, BRRAHOLEROREEEZLUTOER2(TRT,

[%&2]

U ARERBRR7TREWES BREBEH Yo EEB0.S% (BT +250°C)
AR EBEX Yo EB 1% g +200°C)

FE5150°C. 8k /om’
23T HEHR (y Qm)

13 5R.500°C| $%E Ak 650°C
JoBBBEERD 90000 120
MeER (L B i I 1000000 | 100000
AL EED 726 T 100

R2IRTHRICENEL, RFGHE BEMNDN) &L, EXTYDRIE
ETIFBH=01CI%. BREEEIEVANFELL, BREES500CIZTE
WFIRLEIEMAR o AN, KYRIFLGHIEZHFHIZIE, 6 5 0O COBREE
MaFFE L LY,

RIZ, BV ER FEEMKIZV)a—VHEIEEZ 1 HEE%EALT150%C
THEEMFEO)I—VBBEEEL VAR FEEPMRICH L, ¥ a—
fE%0. 5EHE%EALT, 150°C, 200°C, 250°C, £&U270
CT., TNThFER T2 ) -V IERBIEGHRE. TOY Y-
BIEHEL VAR FEEMERE Y a—UBEHERZERMOEED KR
56Hd, P —UBEBEHERL AR NEEMRDESILENTEE®IZHD
FOICEELTze CNOZENENHBEE150C, 8Ton cm2Dpk
MEATEZL, FO#%, 6 50 CITTHEBLTEHAMEER L, &5HK
DEE. HERP LI UHKIEOREELZLTORIITET,
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(3]
AR EMRTERKES UL EEBER  DUa-—- IR 1% (EERF150°C)
RER5150°C. 8k /cm?
1% ak650°C
ERED s I
150°C | 200°C [250°Cc[270°C
FE(g/m’) 7.13 7.14 7.13 | 693
HER(u Qm) 2000 100000 | 200000] 100000
2§18 (0. 1T, 10kHzK) 18.2 17.2 17 17.6

[0037] FEBITRTHBHERICEINE, MEBMKITHT 52 3— UEHIEDO BT
mEF150~25 0 CHHEEZTBIRTESLN, LUHFFLLLIE, 200~
250 CHOEHEEATH B,

[0038] MEgK¥MIKICTa— g% 0. SEEWESLT250° CTHEMIT=
DY a—UBIBHEMBMERE, DUI—UBEZ 1HEE%EELT, 50
°C. 80°C, 100°C, 150°C, 200°C, 250°C, BKU270°CT
ENTRAEERTED - UEEBBRBEE VSR FEEMERE, TOYY
I—URIEHEMBMERLE V) - U EERBEL VIR FEEMEKROEED
WHIZEHD, DU —UBEREL VIR FEAENKRDEELENATEER
L5 IICEEL. ChOoZENENHTEE150C, 8Ton ¢
mZDEHREATEZL, FDO#%, 6 50 CITTHEBLTERAMEER LT,
EHBOBE, LERSIUVHEBEOAEELZUTORASITTRT,

[0039] [%4]

LU AEERFIERWES ERSEH U BIBos% (RdT250°C)
RRR150°C. 8k /cm’

1R ER650°C
U FRFEEHE o BRRA T mE
50°C 80°C_|100°c|150°C|200°C|250°C| 270°C
BE/m) 5.71 7.02 7.1 713 | 7.11 7.11 7.01
HER(u Qm) 1000 90000 |120000] 200000 100000 1000 | 1000
[£85#8(0. 17. 10kHzE) 19.8 17.7 171 17 171 | 113 19

[0040] FA4ICTRIRBBRIZEIE, TR FEEMKRITETDL ) a—18
FEDBHTITEEIZ80~25 0 CHHEEAZEIRTEAIN, JUFHFLCIE,
100~200°CREHETHD,

[0041] LILERBADKBRBERMN S, XEAZEHRET S LT, MBEMRICTEUFR
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FEAEMERERML, 8Ton/ cm2DEMEANTEFRT S LITELT,
BWB10OKkA/ mEDOBRMBERZE1TLUE, FHNI1260A / mUT., #%
(01T, TOkHzHF) 20W/ k g T THIBN-BEKIFEDE
BEHMMMHENETEL I EMALNIIE T2,
EX EOFI AAREE

[0042] AHFBIZINIE, BRELEL-HKMAPET I8V EMEREEEHFL
s, BERELEEUVSX FEEMERIET HIEZKIBLBENVREA LD
BUVBERBERD & S GHBIREZENCE-ESTEEMHZRET S
ZEMNTED,
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FERIE]

[FERIE2]

[FE3RIE3]

[FERIE4]

REOR D&

BBUEIN-HNRELVTR FEASMERE NS VE—NERE
BEN, BEESNTRY, MEHMRELUIX FEEMRIEES
nEEgESN-THE, MRBTHEOBBEICERSN/AM VEF—F K
ETHHMAMENEHFEEINTRY, FIEETHICEDDILUFTRNEE
DEENSHEWUE, 20EE%RBTHY . HiZ1 0 k A/ mEF
DEMBMRFEE I TULE, BHEA260A / mUT., ##8 (0.1 T
. 1TOkHzE) 20W/ "k gl TTHDCEER/HETHEAERMH
TR

RBUEBIN-HMEKREL VIR FEEVRIEF S NER SN
FHRIZCEWVT, HREHOFHHEN20~50um, EVFX+ESE
FHOFHHENSO~120umTHDI L EHHMET HHERIE T
([CEREDIE S BB

BBUEBIN-HHRRN, Mg EARILDHIEZEZEMR L TR HHMEK
MERTHAO L ERMET HERE 1 F(E 2 ICRBOESERBIEM
#o

HRBUEIN-HMREL VIR FEEMRENI T —F DL
EHLREAEEEL, BT HILITLY, MIEBMEREELUVIRNES
MREEZ LG L THSEMEE, MIETHORARICER ST/ N1
VE—FEFRETHMAMEEZERL-ESTEEMHERET I
Hi=Y.

BBUEIN-HNRELUFR FASMEKRDEENKRIICED D
TUARA NEEMROBMEIGEZ5EE%ULE, 20EE%kREE L
T, BUEBINEHERRB LIV FEEMRERESEEL.
MRITDIEICKY., BB 1 0k A/ mEFDMAMBEZE1 TLE,
REN260A/ ML, #4# (0.1 T, 10kHzK) 20W/
k g U TOEESHMEMHEB L L HHMET IESTHMEMED
HEH*,
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EHHE20~50 y mODBFLESNI-EKMNRERL, THHE
50~120umMDEUZXMEEMREANVDSCEEZRHUET H5E
RIE 4 ICRBDESTHEIEM B OERET A,

[FE3RIE6] BELEINEHMRE LT, Mg BRRIEMEEIC L U RGLE
SNE-MEMRERANSGCLERHMETDERES T IESICEHRD
BERHHMEMMOEET A,

[FE3RIE5]
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