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Figure 1 (Color online) (a) Application of soft magnetic materials in the field of power electronics, (b) development trend of soft magnetic materials
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Figure 3 Comparisons of coercivity (/) and saturation polarization
(J) for various soft magnetic materials [34].
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Figure 4 Schematic representation of the random anisotropy model
for grains embedded in an ideally soft ferromagnetic matrix [34].
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Figure 5 (a) Dependence of coercivity (H,.) on grain size (D) for various soft magnetic metallic alloys [34]; (b) theoretical estimate of the average
anisotropy for a system of randomly oriented crystallites of bce FegoSiyy and Fe,B [88].
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Figure 6 (Color online) The composition design rules for Fe-rich Fe-based soft magnetic amorphous/nano-crystalline alloys [136].
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Figure 7 (Color online) The composition design rules for Fe-rich Fe-based soft magnetic amorphous/nano-crystalline alloys. (a) Bright field image
(BF) of the as-cast amorphous state; (b) BF of the sample annealed at 883 K for 10 min; (c¢) high resolution transmission electron microscope
(HRTEM) of a single metastable FesB particle; (d) schematic graph of the projection of the unit structure of 14 type FesB in [100] direction,
corresponding to the 2D diffraction pattern in panel (c); (e) selected area electron diffraction (SAED) of panel (a); (f) SAED of panel (b); (g) fast
Fourier transform (FFT) image of panel (c); (h) schematic graph of the diffraction pattern that corresponds to panel (g) with the electron beam
direction along [100]; (i) magnetization-temperature (M,-7) curves of as-cast amorphous ribbons and the insets show diagrams of the electron
magnetic moment being disturbed by temperature; (j) relationship between M; and Fe content at different service temperatures; (k) radial intensity
profile of the as-cast amorphous and fully crystallized states, corresponding to panels (e) and (f), respectively; (1) conventional XRD patterns and
simulated polycrystalline diffraction patterns of possible Fe;B phases; (m) 7, of amorphous Fe,Bj¢,—, ribbons, amorphous films, and metastable and
stable crystalline Fe-B compounds [137].
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Figure 8 (Color online) Amorphous magnetic powders prepared by different methods [142—-144].
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B, H B, Bk O GV RE S A e
B2 B IR NS B, Changs A% B0 4800 i
(1 wt.%—5 wt.%) N4 .75 M kLA 4577 ¥ Fe-Si-B-
PR RIS O L PEREEAT T A, B S G &
BN, WR O AR S R R R 55 i S T BRI,
L B R . A2 wt % AR
(3R SRR O B A B AR ARG TR RE, RIS B0 id & J5 4
B KRR, Zhang®s N ORI AL 22 S AR UARVE
£ Fe-Si-B-P-Nb-CriE iRy T i 1 4 VERe i 7 it
PAELT A BEER R AR RN R % 2, BT
ALK AR T 4 TR O A B i I P B R I 25, Bk
TR PR 12%, PRI R S N 0 P 4 15 8.5%,  FEL VAL i L 12k
AEt m124%. KL Ef%(Polydopamine, PDA)SIE ik
WM EHA RIS S /1, HuangZs A\ PDA S R 2
J#i I} (Polyethyleneimine, PEN)EATAC I &, #id1b
22 LU AE Fe-Si-B-C-CraF & FURE#) A 2 TH T i —
Foh = 2T e AR 5 AL IR 0 2, L) & i fE an B 10
TN, LRGN O UGS R AE 10 MHZUA N FRE, Bk AR
Psomtio0kiz 95 11.6 mW/em?®. S W44 2 R 45
FTEAWTRJE, RENTEAHEM. SR AU R
UG R e M B, XU R S BT LM AR H &
(RGO AIE & FIVE R R ST . BTl 2R B (A L1 88.1991,
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B 10 (MEREE) (a) K2 KR CETEAEEH&RER; (b) £ RN 2 L/ R OSSR e B N3RS
FEAD PO RS AR THT SEMIEI s (o) 388 3o AN ) 34 P R 22 UL o/ 5 20076 I .7 PO R A o RO T o B BT

Figure 10 (Color online) (a) Schematic illustration of the Polydopamine/polyethyleneimine (PDA/PEI) coating procedures; (b) cross-sectional SEM
image of the amorphous powders coated in PDA/PEI solution with different concentrations; (c) the core loss of powder cores coated by different

concentrations [187].

BeAh, TREFFLIRGE T N E . AHLE B
BTG 7%, TITIOL/EP. Al,O5/EP&0191
(EP, Epoxy Resin, 8 AR), BERT DAHE @ fEH: O 1
i i PERE, T DAecE oA LA B 51 R A LR R
ZE )8, MR E A MR SR A RS B B3
?%%[192]' %:z1[57,125,172—174,184,188,193—207]EPﬁ”ﬁ_ﬁTjﬁﬁﬁz
WAy O S A TAEM NS, RPAE T ARAES
YIRS, AT, WL R AR AN SR 2

ol f2
He SH.

3.25 AER/ANKBEMCHESIRETEZ

JE RSB T 2008 A T ik Ol &, iz R
4 8 5 R ER R I e AR R, N 7y
PL3RAS B s TR B R A, 0474 e BV . R Rl
Mk, SR TR, BEES EHEE. K
11020822 g o 7 2 ROR [ 1 B v . LS
SR PR 7T 35 S5 A DG X L.

AR (Cold Press, CP), ¥ F5K5 L7 5 1%,
ZJE BV AR BINBER, R it 0 = A e s
b Qi e O | A i N (/3 X 701 I N OB L B R AR

WA, LT Z M, AR, A KL &
M THE A B TR Ry O s B, AT DLGE BT
TORVRR I s 52, (BRI & R 12 S EA % Z
R 30 2% B AN S S5 A, S T 5| R R R R R B
Li%% ANPYIRE 5 BRI )56 Min-Zn/Fe-Si- AR O 8 i
PEREMIRE M. B IR 52T, RENT OG5 2 S 5018
JE FBRREEH. SR, FEBEE ETt, 265 R R R
FIN THREIN N A7, TR ke, 5] DR O Bh 1
[EIA R e | P VeI b STy A B = O S 1l it
R AE AT 77 i CABOR I 1] ), B8 A O i T AR
o, AR E RS R EE 2 0, LA B
Z It B R e .

L RT3 (Hot Press, HP), i 4878 & il i F2 o
IR, B T HE s A O R R, I8 me d ] i
HL B AT BI N, (R I I AT R4 51 R AR Y
KEbGE I RAEMEAR, A ARSI A L% )Z R
BEAb, B 2 T8 T I PER AR, A 7 mT LAtk
B, B A B 75 R A RO [ (R #%, 33 T 42 s ok o0
s FERI27 0 Omuro®E NPISIE 72 T #UE T2 2500
A SR/AK AASCIREE S B A 52 ). ARATT B 50 A R
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Table 1 Soft magnetic properties of SMC prepared by different processes

5 TR Fip 2 A b3 "EW Eiztad Tk 5% EAy
10231 Fe-Si-B-C-Cr - CIP Psori00= 296 mW cm™> 47 2021
201931 Fe-Si-B-C-Cr Sio, Psonoo= 122.26 mW cm™ 79.2 2020
3084 Fe-Si-B-C-Cr Si0,+Zr0, Psoooo= 2290 mW cm™> 48.4 2023
467 Fe-Si-B-C-Cr #kFe-B Paooo= 954.7 mW cm™> 31 2024
50194 Fe-Si-B-C-Cr - Fe-Si Proooo= 123.3 W kg™ 66 2020
61881 Fe-Si-B-C-Cr MR Psonooo= 2949.2 mW cm™> 33.8 2023
7072 FINEMET — Fe-Si Psorsoo= 614 mW cm™ 80 2020
gl173l FINEMET ERRELL . FEM AR Btk Psooo= 294 mW cm™> 43 2022
9l1%3] FINEMET Zr0, Psonso= 194 mW cm™ 57.8 2023
1019 FINEMET R EIL. SiO, Psonoo= 135.8 mW ¢m™ 80.6 2024
11197 FINEMET R EIL. SiO, Paonooo= 854 mW cm > 40 2024
1211981 Fe-Si-B-Cr WE Mg Fe-B-P Psonooo= 511 mW ecm™ 22.4 2022
131191 Fe-Si-B-Cr HHLEER g CIp Paooook = 418.1 mW ¢m™ 68.7 2024
142001 Fe-Si-B-Cr B HURERS i - Pessooox = 515.52 mW cm™ 31 2023
151201 Fe-Si-B-Cr - AR Psosiooox = 196.2 mW cm™ 28.9 2024
161198 Fe-Si-B-Cr - Fe-B-P Psoo00x = 511 mW em™ 20 2022
1712021 Fe-Si-Cr MgO Pionsoox = 248.48 mW cm™> 32 2022
1811741 Fe-Si-Cr — CIP Psopnsox = 1684 mW ¢cm™ 31 2021
1912031 Fe-Si-Cr Si0,, NSO Psogyiook = 327.6 mW cm™> 96.1 2023
201204 Fe-Si-Cr - Fe-Si Poojiooox = 444.1 mW cm™> 19.9 2023
2112051 Fe-Si-B-C - Fe-Si-Cr Psoiook = 239.15 mW cm™ 18.0 2023
2212031 Fe-Si-B-C - CIP Psoioox = 192.10 mW cm™ 26.3 2023
2312001 Fe-Si-B-C Fe;04 Psonoox = 5.58 T m™> 36.2 2024
2412071 Fe-Si-B-C Si0, Psonooox = 2625 mW cm™> 222 2024

MRS SIS SN — AR ET,, 1F
AR T, 2 AT R G e 4 m U R % 2. Bata-
TyukZ A\ 1V B B 78 2 5 (I Fe-Si-B-Nb-Cul A it
ITIVE, REGWTR T HESET IR R, 1L
BRI L) TR R R R, BRAUR I,
JE 77 e I 5 PR R A K A o i 1) 0 %o i e AR
BE I A 25, WangZe NPTIDL sl 55 2 1 otk
FINEMET &< 9 5Bl A58 1 e i g Fh R0 #4424
X R B ) . I AT R, RN R AE il AR
S, Ref A R0 A 3k 2 o () BE 5, SR TR 0 1
B . Kange N2 AR B 4E 1075 38, KAk
J& [F)Fe-Si-B-NbREK il OARE -, HEFZEAE10 MHz
B T 00 PRI R IF R Rase 1, HELE I K
L E) T BRI BFE R .

JI LSS F 4G (Spark  Plasma  Sintering, SPS)
PRI — T A ORI T i, R 8 -

FLU KT R I R A N R e 4l T 7. SPSHR
MTZEEMAE. SHER. REREE. S E®R
R, eahI R LR AL, T DUS SR FEM R A
RPGEFEEECE. BT UM, TUHTES ™
A E R R AR () B S/ AN K b ECRE R R B 1R R, 3K
i i 45 440 ) A BRI ok R KU, Bedii
FE A AR BN R il b R AR H A, i EIA
1000°C/min ) = IR #AGE R 224 SPSEeskif . JE 1 AN
ik e EEL S5 B A 5 Y 5 A 2 TR ) S T
AT AR E R O 1 S 2 MERERI S . Zhang %5 NP0
FHSPSE i % 1) 2 A IR Fe-Si-B-P-Culii ¥ 0>, 7ESPSI¥
WeEEIEE . 1. Bk EER T, (Rt 7R
RoRAH 2 (MBI E5 6, IO $ iRy O [0 5% B R0 7 54
Ae. HEKD ORI BRI PERE, AH X% L F
98.4%, #EICAHALR]1274; FINRBAVEREN 5, HOA0
WEAGBRFEIR R 1.72 T, Hroi /1430 A/m, 1453 9660.
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Figure 11 (Color online) Different magnetic powder core pressing methods [119,208-212].

it 75 % 21 i 1] (Ultrasonic  Vibration Pressing,
UVP), Xk ARSI e s /g, R e s Skt in
il 1ea) 75 iR 2 B R L e 0 A e RS IR B K B A8 A B
AL J7 kR0 R AR BN RT AR /NR AR SR R TR
K A S ARRE 2 8] 1) BE B 7, BEAR il m) F o 0 PR 4512, {2
R AR BRI EHE . F2 ), PRARFLBRER, $2 m 2y
a7 REUS222T) UVPIE AT LAAT R DR R A UL 1 e
), AR AR e 77 BV AT S IR 44 K B A R I
BRSO, [ I AT SR PRI v SO B I e R 4
St A7, B, Zhang® NU'SIBEF-UVPILHI% T fbk
AL 53 A7 1) 2] I Fe-Si-B-Nb-CuZfi K i ik 0, K&
71(~20 MPa) FUVPHEH; > B % 2 7] LLUT &% 4t
1100 MPay® FEIE A3 i, F S5 SEAR IR AN 5 v 1
FREZTTIIERIS; F£180°C-480°CHIR KIESE
YO N, UVPIE & ROk O A N RN, 11 5E
Psomroon X220 mW/em®.  1ZHF 50 3% WA 75 Uh 1)
AR B R E A, el 1 RORE [ 3R A JR) S RIORE
e, A SR BRI 7 AT 3 S Ve, BRARIR IR ARE, $2
mEL SR K iR, UVPIEE B —MiE s
TR FE R di/ K a8 T . 128
N T EETUVPITVE R AAK SRR O ) 2% (0 e i) 1 A
FEHLER, F50F LG 1 ¥4 He v ) £ o O IR RIORE 43 A 22 7.

17 w8 N R R R G 1 R A | NG o 5
VER— T T A7 2R T AR R R B D 1 42 T 2644

BT, & H T & Fh 48 & SRR RS 5
PR, RS R A 5 2% T A IR R Lo 1) 26 S A0
5y, A AR AT LU & @ i, Mass
NP2 i G Bl T 77 121 4% B AT = Fh Bk 45 7 ) Fe-Sii-
BRI O ZINEEE R ER L S BN TAR
RETE), DRI 300 R R B, iV I T ik o i ok
D FRAR T 18%. BeAb, 3 AR IR flky 2 T AT X
P, AT DA v 2 B R o ) AFR R o 5 958
Wang%5 A2 OV RFF 57 2 B ek do A8 10K 77 7 2 /1 T
1 wt.%. &0, BTH2 0 TR, FdsnsE
AT Ao 0 A ARG, B AR S ol R 2] DA 4% i 7
FPERERIRLRY O, (E AR ZITIEVY IR T EAE AR
SR, T o BRI REE BEAS T 38E S A AR A .

3.2.6 AFR/AMRBHHHOHIEATZ

FEAR /A0 A A Lo RS 7R 3 2 v it o v s T EA
SAF RS e B AORA . B v R 7 A s i
ERGIARA, SLEN &, FEHMIERX,
TG PR OB T R PRAR S A 1B TINS5 B E I
WA, IR LI SR DA B RV
BEAT R RITR K, W AT A e R, A R
BB RE . AR A AT LASEIUM RHA R AR, 8K
S PR K i 5 AL T LISHE B e P R R S i FEE AT K it
01, AR DA R, JER & 2RI IT R
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Micro-CT scanning Slice analysis
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B 12 (288 FROR P )il 75 s A 7 TR AR 1) 2 B LR A AR L. () UVPHE B 13D Micero-CTH#; (b) UVPHE AN A J5 )
(K] J5 #Micro-CT Y 73415 (¢) UVPHEAZTT VI KR GEEE, (d) ICUVPH S LR ISEMIER:; (e) CPAEMI3D
Micro-CTH4H; (f) CPFE S EAN T J5 ) b 1 R #Micro-CTH] A 40HT; (g) CPREAZT 10 ) 1) 2 € % (h) FEHBYECPRE & i
RIMSEMIEAh, —LEgK ORI 2 4 (0 7 Sk i87); (1) B B ARs) 77 m U VPIE LR R =2 &L () 9K stk U VP
MCPLZREEM

Figure 12 (Color online) Microstructure analysis of ultrasonic pressed and cold pressed samples. (a) 3D Micro-CT scanning of UVP sample; (b)
local Micro-CT slice analysis in different directions of UVP sample; (c) color rendering image of a Z-direction slice of UVP sample; (d) near-surface
SEM morphology of polished UVP sample; (e) 3D Micro-CT scanning of CP sample; (f) local Micro-CT slice analysis in different directions of CP
sample; (g) color rendering image of a Z-direction slice of CP sample; (h) near-surface SEM morphology of polished CP samples, some nano-
crystalline particles are broken (indicated by red arrows); (i) schematic illustration of the UVP process with a uniaxial vibration direction; (j) schematic

diagram of the UVP and CP process of nano-crystalline magnetic powder core [118].

HZFNRIER, FEACE R PR R RRReT,

INFRIR L« PRI I (8] 5 26 AR FT LASRAS 2 5140/ oK FNFIRK, IR K A EET DA R R A
AR B A, BEIR AT DA RE A i A R, SR ROWALZAAER, NI AR R O IR,
BE RN, R MR E R TR R RACBEMERE Y R R DR K T
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TEEEW A LE R (1) EdhEeE T IE TR
ALK, o mIB K B TR K 2 ik JE A 2
enA AR, (2) AWL4s =g e AR, 18
1B JO FE R IR R A LA 2 G KA O IR AE. Yu
2 \PSHRIE T Fe-Si-B-Crilk ffiH 0038 K 5 I 57 11
Al S20B#(KE39.6 A/m, HE'F 2 N20.438 0 F36.4, 1H
#& 2 Fe-Si-B-Crii#y 0 fE520°CiB K &, AR s Ik &My
HiFe-BinftaH, FERBR AR EHFm ) BT W
ST LR Bk, 7EiR kR 7 e
) 4 3 P RN (], 2 RE R T o SR A R T e T A
Fr .

e AR KR DLSR A3 &) BUH AR - 90K i U B
Brairt, ] LU SRR S/ K R TR 45 R AL
AR e, AR SR IR SO FR AR A 9K SR 45 1
RITER, 5HARMESF0T MYIAH L, 99K SRk 0
DU SEAR S i AR e PE RN G PR e, AL, % T2
TEARZ TR A P2 b g )32 B PA4295] 0 Lee N\ [246)
JH I %} Fe-B-P-C-Nb-HfHE &by R 2E 47 Bk BE FILE K Ak
L, FEAM RN TR SR R A4S 39 50 40 B 4K
im, FHEREEFIR K ALHE 2 5 B4 K 5ok A il 25 I ok
D FFZ400°CIB K5, Hrmi /1K T 96.88%, MIFIRELL
R PR 1 2.6%. X E /K SR O RVE T2
WL =Mk, 2Rl R KREE . FHREE AR
DA S AR 8] ASTR] R 4R K G 4 3 0t P ) ke
FREEARE, BB BREFHE R o-Fe diohi AT R A
AETED, [ 20077 A 42 1) AR IR P A A i s s 5% 1) S 2
Fe-BAHMTHIREELLT. HAZWFAEIRH, FHE#EZE
DA B RIS TR) AT S B 48 K b T AZ A K E L, Ak
O LK AR RE, adE T T R A/ ARK A R 0 1
LA PEREIAT28Ligk NIBYRESE T FegsB 1, PLCyCuy
(x =3, 5, 7) & a0 T il ise 26 DA K AR i BT 1] () AU,
FRHMEPILR & R(< 5 at.%) A& S X FHE R DL (R
R 1) BB B vy, 3 AR R R v R T
B E TR R I SR, TR A Bl ORI 1] ) 28 K
Y AR St TR SN 7 €A e 1 LR ik = o

T 3738 K AT BRI 50 WK O PR TR R o % 1)
P, REHS R, RALER ORI EE R0 Jiakk
NN R, AR E SR NERL T,
Tt 3718 K AT ALK [(FeoA5C00A5)0475Bo.25i0405]96Nb43|E i/
K TR O B BREPE BE . Cai NL7H I 40 ) 173
K HFFes5C05(B10SisCaP1)1—v17Cu, (x = 0.5, 0.75, 1, 1.25)

HIAOR S AR REAT W5 1 S PR R A%, SRAGARAR L &
BMIAK S G BTS2, ABEBHE SR T A
{1 1o 5 P AR /K e AT Lo PR B IR AR B T VR A —
s A PR EAR B FEAME R A, AR, SRR
L ANFRAR TR RGN SR 0 R ) 2 PR
A3 HE— BT,

3.3 BREIRAR/ANRSREHI R AR RBRAR 1 N A

R ABEAIRE T E R e, R R
AR AIMER, R TE& . KB R TSN A
[Tz DIRRBBRN S RAGRERK, &2 —
Y R R (R LR (1) — ). ek rLER (1) &6 4 32 22
M. SRAGSMESEH K, HA KR &
FaEtk, HERSHRK, NEH T HIETFHRERDN
B2, &2 BGEETERO EIREA NN R ES
PRI GePHA . S5ERE BARLL, B2 BB/,
BOAYELF, HREZRIRNH S L2858 A,
i} FELJAE e AR

— A i LA ) T AR G e 2k v RN B 2 FLUES R
T TLE, REAFETL T GHiE, bEds ashsegl
SR O 2 B A NARE B B R S TR M R A ) T
B, JBTAE SR ML S 1 SR 2% FUBR I TH 2 77
FB R T A% Gr e 2 L IR ST RUAR S DA T £ B 26 Bl s
T ) . AL G G2k FRRR IR B A T T TR, B3
P RS ECAGE —, 1T — A TR B A G A RN
G JE R R SR P P A, R b T DA ol A A 1 R ST
SE . BRAL, — MR H AR i T o SR B AN A
NG JEREVERD AR IR, T8 BRI SRR R B Wi 45 440 T8t 4
TR O TR (R BR BT = AR M S AR R T A% e 4R P R e
W — R TR AR, ThEE. KHRES
Ji A S, ILTE T LR B R AR g 2R B IR
Z 1253239 s B Y R W AT A AE AR R TR T S R
INEEAERBETFHL. MR, BE. tHENL. s
Z NI4T 2N .

WG HL L PO R R, AR D3RR
YK B O C O E— P 1R S 3 D 2% FE A R 4t
RORIOCEE, BRI /PR AR A DK, AR
PERESI AR B, C&7E s Mg B s 43 DL A, 1 an
RETF-HLH A — A s Y # U8 ML 2050 (2.0 mm x 5.0 mm) /X
L, BB/ 512016 (2.0 mm x 1.6 mm). 2012 (2.0
mm X 1.2 mm). 1608 (1.6 mm x 0.8 mm)&E g, —4K
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i, Ao R R R R R N 2R B i 4, S EE IR
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5 e R e B AT RAIE B R R R R 4 R A T e I
H 1.

FEGAR S VRZE AU A FH (1) R AR Fh I R
Fe-Si. Fe-Ni. Fe-Si-Al%fASS MM K. Kk
R &R R TR B K, H ATt pE IR S/ 9K &
BB A RS F AR BRI, E BRI A LSS R
DL LA AH%CFe-Si-Al. Fe-Si-Cr&f: 4t i by R,
A /A SRR A= B AR AN TR, FEAR RS
T MIIRBN SIA R JE /K Stk R 1 v 203 i A
38 T A 7, KORSTREGoRy o 1) 28 06 FREATLIEASE . A3 L 453
FESRLR O AR T R R, R R A A mT L
W ess . HER . AACESE T 2R B, (22
o R BT AR 5 51 R /K SR S R R AR
AT T B ARG 2R S AL, (Rt R AR/l
K et R AR AE HUER AT 2 N R B S B pE
JRBLOITERETR SR TOLAt . 45 BUASE 22 J7 T [
#, HTAEE B IR A i iz AR
fb AAE T BB R R K b B T A%
VB2 J7 T T 50 R R

4 RES5RE

Bt 5G+. ATZREEFEIN I AR 5] N
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MEEE I A, KM RIE N AR SS. HUR S
JIHF VAR ) RE S 4 R 7 T, AN L
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HHTEACHI R AN 204E DL . ST BA R B
PERERIIEIE S/ K A R R, 45 R R 5 v
SAFHIREH O, BAT =4S 1) R, AT DASEIL AR 2 281
e w2, AW R M LT @I REE, K
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RUBRBEA RO e 50T R B R EE, [R5 AR [F T
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IATE T B R T

ARSI HHEMRHR e B SRR 1 AN [R] ol i
A ANFERN 5K T B RHEA R SR 55, 45
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EEMEERNE, AT SR B RETE
Pl IR KEE AL BRI S5 R 42 L By RN &5
% BGUETE. WhRITE. R Tk
HUROK IR R oREEAFIYERE, TEANFEIR 1 AR S/ 48K
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FAFESCER, VA8 BT ORI e Ik e LT A 1 Dk
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The third-generation semiconductor (also known as the “wide energy gap semiconductor”, WBG) has been widely
adopted and applied in strategic emerging industries. As the digital age unfolds, computing ability has become an
important indicator of a country’s comprehensive national strength. The physical foundation for high computing power
requires Al hardware to enable high energy density, high integration, and miniaturization. Given its key role in circuit
energy conversion, the inductor must not only exhibit high energy density but also maintain excellent electrical and
magnetic properties, posing significant challenges in minimizing losses during high-frequency operation. Therefore, it is
imperative to develop new inductors and soft magnetic materials for high-power density and high-frequency applications.
Recently, Fe-based amorphous and nano-crystalline alloys have attracted great attention in scientific research and
industry because of their high saturated magnetic flux density and low core loss. Under high-frequency operating
conditions, they are expected to bridge the performance gap between traditional silicon steel and soft magnetic ferrite
materials in terms of high-power density and low core loss. Given their unique preparation methods, atomic structures,
high strength, and hardness, it is necessary to develop specific processing and heat treatment methods tailored to
amorphous and nano-crystalline alloys for industrial applications. This paper reviews the progress of Fe-based
amorphous/nano-crystalline soft magnetic materials, including their development, preparation, processing, and industrial
applications. The challenges and future development trends of amorphous/nano-crystalline soft magnetic powders and
powder cores in potential industrial applications are discussed.

amorphous/nano-crystalline soft magnetic alloy, powder core, low core loss, inductor, computility
PACS: 81.07.Bc, 75.50.Kj, 81.20.Ev, 84.32.Hh
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