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Study on the Fe-based Magnetic Powder Cores of FeSiB, FehGa6BisNb3Cu!
and Fel»Si75Nb3B9CuiGaé Fe-based Core Magnetic Powders
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Abstract. The three kinds of powders, which are FeSiB powders produced by atomization technology, Fe75GatéBi5Nb3Cui
powders and Fe73.5Si7.5Nb3BICulGaé powders prepared by mechanical ball grinding method, are pressed into core magnetic
powders. X-ray diffraction, Vibrating sample magnetometerand Soft magnetic communication analyzer are used to analyze
phase composition and magnetic properties of unannealed and annealed core magnetic powders. The results show that the
three kinds of unannealed powders, which are slightly crystallized, lower saturation magnetization, and higher coercivity.
The density, saturation magnetization, magnetic permeability, and magnetic loss of the annealed core magnetic powders will
reduce, while the coating amount of the insulating agent increase, and the optimal coating content of the insulating agent is
1 wt.%. The increase of the molding pressure of the core magnetic powders result in the higher density, saturation
magnetization and magnetic permeability, and lower magnetic loss, 2 000 MPa is the optimal molding pressure. When the
coating content of the insulating agent is 1 wt.% and the molding pressure is 2 000 MPa, the three kinds of annealed core
magnetic powders, which are totally crystallized, have higher saturation magnetization, higher the effective magnetic
permeability and lower the magnetic loss. The FevjGalBisNbjCU] core magnetic powders have highesteffective permeability,
which reaches 69.4 and have lowest magnetic loss. In summary, the Fel5GaéBI5Nb3Cui core magnetic powders have
excellent magnetic properties, which is an ideal novel composite soft magnetic material.
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Fig ; XRD curves of powders and Hysteresis loop for the three kinds of powder



(#5351 R)11/20205)  # 5 : FeSiB'FeTsGa BisNbj Cm A1 L ELizZf 5 i ay il F5 Sz Hozk M= geE T =e 1007

FzFe13 5Si7 jNbjBsCua™ a4y B ple 28 =K 55 g
1 400 MPa, #7122 /960 kHz Wi 1%1% 950 mT
A R4 0 PRI R IR R 5 2 5 050hk S FIRAE T
WAL %N B & BV L o E2(a)FRHEE H 2%
Al e |y Sy TRy R A AR TN X
RN EE IR A RS B R e (T
IR AR = B IIE S B T R 1R
7= 7& 5 9 1%0A~F ‘FeSiB'FeYsGa"BwNbsCg
Fe73.5Si75Nb3BICu.Gabhzzisy  tr i 235 B2 4551 9 5.22.
5.46 ,5.3 g-cm%o[=]3(b)FEBHkAE A 7rl = Sy iy
N 3FRkE SR T AR RN R P P - B &
EIINS E SR AR TR N Y & & b i it g
AN D7 k= ZA NS | s okt = A = (R
BwAEFEETY 1% B-f.FeSiB .FevsGaeBisNbjCu, &
Fe~Si"NbsBoCu Bty N PR A RZE RN TR S 55 |
791.34:1.40 143 T - [=|2(c)F=HAREE ©LE T = 1Y
W > 5 RS 2 FE K, FeSiB.FevjGa™NbjCu, K
Fe/Si*"NbsBQuQY%hizZ#y Ty 5 8h: S 32 55 B A
46.7,62.9F157 .8[#{K2238.8 - 54F(149.8 - FEIEREKY
AN NEEY oA
M=[B+LA-D(3E-39))/[3+205-1)] (1)
Hrf, ¥ B ESR, g vaEERIEE - HAF(D)
HIED - WAk VAR SR SR E IR 2 B
Bt B RIS 2 S A - [=2(d) T LG
o PEE B S BRI - MR AR ST

5. © -—FesiB

——FelGatBINb3Cu!
2' s €— Fe"Si"jNbjBjCUjGafi
5.
3 4

3

d
5.1

1.0% 1.5% 2.0%

ER =8 %)
(@EF R T B = By (b

(OESES ARSI Sk EIR == R

FeE - ARPE AT
W=WAWAW . r eBA f4nB' £+ W 2
AL SWLSr BRI SR AR ~ BORFES
FFHIFE , € NI HFE Z I " I METHHAFE 288,
YIS - WAy AR T 2 ER AV HRE IR R AR
SRIRFEA B - T s bzt SR i R (B 1Y R 2275 H
77 FERHER Sk AR K55 - S B T = AR
I kgt B R IERE BT S B R I AT E BT AR =
[EAES S BCURL RIS HLrE FH A AT T3 A
AT S B RZE A HAFERG 0 - T 46 2 B 7T se A R 5
e NEON=K7s 75N N SR SSUNNTNPE RN Dk ink =8
ST ST AE P =S AT BN R INFEREE £
SAE R REVEHRFERY SR/ )N TR HARE A WS Fir
DAy CRA AR = A B A 7 S S 25 1T s N E
SRR B o TR 257678 & 0 1%HT FeSiBL
SRR =y /9 55.7 W-kg'.FevsGarBMCUifi#sy
DN V773 o ANN = SR T7/7E Rva b o = Y = | = S|
742.2 W-kg-'F148.45W kg" - 25 b Frrilt 4 2574
72 == 1%, 3P TV HE S5 R I RE TR RORERIEL
N5 - A P R ey Horp FeYsGaMNbsCgfiziy i
BT ERE R L B
=3 (@)~ (AN [FEpkZE E5ENJFeSiB
FejsGasB"NbaCui & FemsSizsNbsBgCuiG% fizZifss 3%
FERIERRE T RE Y sz » 5L o 268 2557710, 78 & 09 1%, 1l
125450 mT  #1%21960 kHz - [=]3(a)F=H7 M5 &

45

40

35

1.0% 1.5% 2.0%
BB TEE(%)
(b)) TEFIZZ BN 5 T A 26 25 77 B 7 = By 28 (b

(AL FERA ¢ 2 7 Bl = B Hy 2k

P 208853 CRH B B VRARDRE RN 55 RS 5 30k S 5 RORG I R E i 20 25T e 78 & Y2 b
Fig.2 Variation ofdensity, effect permeability, saturation magnetic induction intensity, magnetic loss of magnetic power core with
coating content of insulating agent
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Fig.3 Variation ofdensity, effect permeability, saturation magnetic induction intensity, magnetic loss of magnetic power core with
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