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(54) Title: SOFT-MAGNETIC MNZN SYSTEM POWER FERRITE
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(57) Abstract: Disclosed is a soft-magnetic MnZn system power ferrite, so as to provide a sott-magnetic MnZn system power ferrite
that has high saturation magnetic flux density and low loss. The soft-magnetic MnZn system power fetrite comprises main compon -
ents and auxiliary components. The main components comprise Fe,0s;, MnO, ZnO and NiO; based on the total quantity of the main
components, Fe,Os accounts for 53.0 mol% to 55.0 mol%, ZnO accounts for 3.0 mol% to 7.0 mol%, NiO accounts for 0 mol% to
1.0 mol%, and the balance is MnO. The auxiliary components comprise CoO, SiO,, CaCOs, Nb,Os, and ZrO,. The present invention
has the beneficial effects: the saturation magnetic flux density Bs at 100°C is higher than 460 mT, and the magnetic core loss Pcv at
100°C is lower than 320 kW/m?®. Because the soft-magnetic MnZn system power ferrite has such excellent performance, a device can
be further miniaturized in the practical application of a product, and due to the very low loss, the working efficiency of the device
can also be further improved.
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5 Fe;O3. MnO. ZnO M NiO, LL B ETHE, Fe,Os i 53.0-55.0mol%,
7Zn0 5 3.0-7.0mol%, NiO /i 0-1.0mol%, MnO N&&E, FridrIE %> i
CoO. Si0,. CaCOs. NbyOs Al ZrO,.

ARG MnZn R DI ERMRL, AT 13215 M) Bs {H, @i
N Fe,O5 K& &, BLAIRAD ZnO W& RS, W1 & 2R EF 100 CHRITIHE
BAK, Fe,O05 1 ZnO M3 B 7R EEAB AL HK I . 1 Fe,O5 A ZnO B & E1E
FIRVERE YIS, AT DRI 5 2 7 Bs AMIRTHAERIER, 24 Fe,05 S RART [3d
JuFER, 100°CHI Bs KT 460mT; 4 Fe,O; HI& & m T LRGN, Fe*
BFEeEREmn, SRR BEE N, R SEE LA, R& 100°C
) THERTFEA AR 2/ T 320kW/m’ R

Horp: NiO W& EETES 0. FMa T NiO B EE/EAZ: % NiO
NN 2 (5 Th 2 F5URE B fIK AU BIR RS 1 iR A2 3, N T ARIE 100°C (Y T 28451
AR, FFEGIN Fe,Os B& &, ArEAUIMAT NiO Ja# B Bs HA Frik & . [
[, NiO B I £ BB A Rt B0 5 1) P i IR R A, T LAMERL 25°C Y30
EMFERF AL, 1M 100°CHIHERFES 1A, 2 NiO f& B ki
I, 100°CHIThHRIFESHBIL /T 3206kW/m’ BIZR . AR, RAHE
HIZE 20 B J7 A E R BB 2 u R AR B, S EE . Fedl . Besi S .
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J§%453 9 CoO, ULFE MBS ETTE NEAL, CoO K& &N 0-0.15wt%. Fr:
CoO B Z EILHI MY 0. 5 RIS CoO BEZERZ: HIMA CoO &1F
DHEEURE SR 5 IR S IR 3, A T RIIE 100 CRThEMFERAL, FE
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IIN £ 5B AT R & ) VT IR R AL, BT DARRL 25 CRITh BRI &F
Frei, 1 100°CHIThEBFES LA, (AE LRGN, AR ThER B R
RETFS T /T 3206kW/m’ BIER

fERRIE, FTRAEE ZRIRA SiO,w CaCOs. NbyOs Fl ZrO,, LK
SRR BTN AL, Si0, 4 0.005-0.015wt%. CaCO; A 0.03-0.15wt%- Nb,Os

N 0.05-0.4wt%- ZrO, N 0.05-0.4wt%.
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2. Tk

Kt RN TR, AE 850°C FREAT TS, INFIAl 3 AN/

3. IR EE

FEWRE IO L N E B A/ 2 BRI IR 7. CaCOs: 0.08wt%, SiO,:
0.05wt%, NbyOs: 0.02wt%, ZrO,: 0.02wt%. F1: CoO 1 NiO 4 %52 i
1515 %5 LR EL o AR K RN BE HLA I 25 B 17K AT Z IR B, b
BEIS 1] 90 4344
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6. Pk

WA T AR F H AR B IR A W ) SY8218 XA AT hHE Pev M ARLANH
AR Bs IS, WS 3 : £ 100kHz, 200mT B 254 RIS Pevs
£ 50Hz, 1194A/m B4 NllK Bs.

LR S TS AR A R T B BB SR, (A I AR B T
LS4 o

S 1

Fe,O3=54.8mol% . ZnO=3mol% . MnO=42.2mol% . NiO=0.0mol% -
Co0=0.08wt%.

S 2

Fe,O3=54.4mo0l% . ZnO=4mol% . MnO=41.6mol% . Ni1O=0.0mol% -
Co0=0.08wt%.

S 3

Fe,O3=54.0mol% . ZnO=5mol% . MnO=41.0mol% . NiO=0.0mol% -
Co0=0.08wt%.

S 4

Fe,O3=53.6mol% . ZnO=6mol% . MnO=40.4mol% . Ni1O=0.0mol% -
Co0=0.08wt%.

SN 5

Fe,03=53.2mol% . ZnO=7mol% . MnO=39.8mol% . NiO=0.0mol% -

Co0O=0.08wt%.
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xFHel 1
Fe,03=55.2mol%
Co0O=0.08wt%:.
xfHel 2
Fe,03=52.8mol%
Co0O=0.08wt%:.
SN 6
Fe,03=54.0mol%
Co0O=0.08wt%:.
S 7
Fe,03=54.0mol%
Co0O=0.08wt%:.
SN 8
Fe,03=54.0mol%
Co0O=0.08wt%:.
xFHel 3
Fe,03=54.4mol%
Co0O=0.08wt%-
SN 9
Fe,03=53.8mol%

CoO=0.0wt%.

Zn0O=2mol%

Zn0=8mol%

Zn0O=6mol%

Zn0O=6mol%

Zn0O=6mol%

Zn0O=6mol%

Zn0O=6mol%

MnO=42.8mol%

MnO=39.2mol%

MnO=39.5mol%

MnO=39.1mol%

MnO=39.0mol%

MnO=37.6mol%

MnO=40.2mol%

PCT/CN2016/077317

v+ Ni1O=0.0mol%

v+ Ni1O=0.0mol%

v+ Ni1O=0.5mol%

v+ Ni1O=0.9mo1%

v+ NiO=1.0mol%

v+ Ni1O=2.0mol%

v+ Ni1O=0.0mol%

A

A
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S 10

Fe,03=53.7mol% . ZnO=6mol% .
Co0=0.04wt%.

S 11

Fe,03=53.5mo0l% . ZnO=6mol% .
Co0=0.12wt%.

SN 12

Fe,03=53.4mo0l% . ZnO=6mol% .
Co0=0.15wt%.

xF Hel 4

Fe,03=53.0mol% . ZnO=6mol% .

Co0O=0.20wt%.

MnO=40.3mol%

MnO=40.5mol%

MnO=40.6mol%

MnO=41.0mol%

PCT/CN2016/077317

v+ Ni1O=0.0mol%

v+ Ni1O=0.0mol%

v+ Ni1O=0.0mol%

v+ Ni1O=0.0mol%

A

A

AR CL_E RS9 5 3o L A8 4 BC T JEAT ) 4% 3CHE MinZn R TH R EREAAE,

FEEABELEMATERE, WALR K 1.
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*1
Fe,0; | MnO | ZnO | NiO | CoO | Bs Bs Pev Pev
25°C | 100°C | 25°C | 100°C

mol% | mol% | mol% | mol% | wt% | mT mT | kW/m’ | kW/m’
SEHE] 1 | 54.8142.21 3.0 0.0 {0.08]| 555 | 464 738 319
SEHEE] 2 | 54.4141.6( 4.0 | 0.0 [0.08| 553 | 463 714 312
SEHEH] 3 | 54.0141.0( 5.0 | 0.0 [0.08| 553 | 462 708 303
SEHEH] 4 | 53.6140.4] 6.0 | 0.0 [0.08| 554 | 462 703 300
SEHEE] 5 [53.2139.8] 7.0 ] 0.0 [0.08| 551 | 460 695 293
YTEEMI 1 [ 55.2142.8] 2.0 | 0.0 [0.08| 558 | 465 772 347
YTECHI 2 [ 52.8(39.2] 8.0 | 0.0 |0.08| 546 | 454 | 680 289
SEHEE] 6 | 54.0139.5] 6.0 | 0.5 10.08| 553 | 460 702 310
SEHBH] 7 [ 54.0139.1] 6.0 ] 0.9 [0.08| 553 | 462 699 315
SEHE] 8 |54.0139.0( 6.0 | 1.0 [0.08| 553 | 463 697 317
XTELMI 3 | 54.4(37.6] 6.0 | 2.0 [0.08]| 556 | 467 702 325
SEHEH] 9 [ 53.8140.21 6.0 ] 0.0 | 0.0 | 552 | 463 745 308
SEREE] 10 153.7140.3] 6.0 | 0.0 [0.04]| 553 | 462 723 302
SR 11(53.5(140.5] 6.0 | 0.0 [0.12] 551 | 461 698 310
SEHEA] 12 153.4140.6] 6.0 | 0.0 [0.15] 552 | 461 692 314
XTELHI 4 |53.0(141.0] 6.0 | 0.0 [0.20]| 549 | 459 674 328

M1 B S TR S BTl 45 (1) SRl 1-5 Fxdbef 1. 2 A,
4 7Zn0O I BAKT 3mol%I, i MnZn RINFRG AP TIRIFE L X
ZnO HI& BT Tmol%H, HhE MnZn Z Th 3845 S AR ) v 0 8 25 i PRI
(20 sEhtf] 4. 6. 7. 8 AXFELH 3 AHELEL, 2 NiO HI & E & T 1mol %M,
Wk MnZn R Ih R EEARAE 100°CIT D46 FFF: (3D s2tifil 4. 9. 10,
11, 12 AxFHefl 4 AHECES, 25 CoO BYE B 1 0.15wt%IN, %Ki MnZn 51
R AR BRI LB 5 B PRI B MinZn RINZRARAMRAL 100°CHE T3
PFE EFF . AR 1 ST RRETIXT AT e A2 1194A/m MRS T, AR
fRIE G MnZn 2 ThZ3R 8K SFARALE 25°C I BN IB % 5 Bs KT 550mT, fE
100°CH AT RE B S Bs KT 460mT; A K PHRIAHE MnZn RINFRE AR
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#E 100kHz.200mT R4 R, 25 C I B ThZE 1 FE Pev 7 T 750kW/m’, 100°C
I T ARFE Pev /DT 320kW/m’ e HIHGAT I, A% B (800 MinZn R T 2842
EARRIN H A& T S OE B Bs FUERIEE Pov, HAIER TR0 5.
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W FE kB

. AR MnZn RIDREREAR, AR, G5 TR EI Y, PR E
3 Fe,03v MnO. ZnO 1 NiO, PAERD W B EIHE, Fe05 5
53.0-55.0m0l%, ZnO i 3.0-7.0mol%, NiO 5 0-1.0mol%, MnO N&E, i
WTE] S E4E CoO. SiOy. CaCOs. NbyOs Al ZrO, .

CRIERRIER 1 R —FH R MnZn RIDREEAE, HEEE, FTikAoE]
B AR S — B B NS By, TR B R — BN CoO,  BAFE /Y

BTN, CoO BE N 0-0.15wt%.

CRIERRIER 2 FHR ) —FH R MnZn RIDREEAE, HEEE, FTRAIE
R4 A Si0,. CaCOs. NbyOs Al ZrO,, LLF: s B s it 5 oAAL, Sio,
N 0.005-0.015wt%. CaCO; 4 0.03-0.15wt%. NbyOs A 0.05-0.4wt%. ZrO, N

0.05-0.4wt%-

C ARIEACRER 1 8E 2 8¢ 3 TR B —FPEHE MnZn RIDFREE M, HRHEE,
7E 1194A/m BINR A, 25 CHEFTIR BE MnZn 2 T 228 S AR ) v AN i i
I Bs KT 550mT, 100°CHFTiRHHE MnZn 2 T 280 58 1 AR M0 AT R e 28 15

Bs KT 460mT.

O ARIEBOREER 1 8 2 B 3 Prik i) — Mk dit MnZn RIVFRGEM, HARHEL,
££ 100kHz. 200mT BJMAS& ~, 25 CI BTk B8 MnZn R Ih 2 A A T)
FAHE Pov /T 750kW/m®,  100°CHT FTIR B L MnZn 5 Ih 2R IR Th 26457

#E Pev /N T 320kW/m’.
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