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FEMDFHEEP NI S 3X107° Pa, FFEAE
RBIEER G, K PIFEIR, IF 1) 7 5 N RS e 2l
FI I SRS, FLEN & e EAT AR AL, ARG 0%
I FFD 5 < R0V S 28] oy T T 2 1 R T ) 4515 21 5 4
WAt HiFREE N 40 m/s, WiEEH 14 0.15 MPa. fiT
A A R EL1 4 30 um,  BEFECA 4 mm.

I H A B8 7] 1 XRE-6000 B X 2R AT 5%
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FE M IO AS RSB BEHLIESE 10 AN 05, 25554 10 vl
EIPIAME.

2 REHER

2.1 HW%EE

Kl 1 Fi7R N Feos NbgB, (x=13, 15, 17)(BE/R 7344,
x %) A A X SR ATHE . BB 1 AL, ARNE B R
Fe 3£ 411 XRD i 34 7F 35°~55°%¢ 56 s [l N A2 AE— A
T AT, RTINS 5 A AR B (R 2R i Bragg
FTSTE, FFE SR AR A A AR . X UERH, Pl
% FeoysNbeB, (x=13, 15, 17)& & N —HAEME
g5k

x=17

x=15

x=13

30 40 50 60 70 80
20/(°)

1 Feoy NbeB, (x=13, 15, 17)&4: /) XRD it
Fig. 1 XRD patterns of Fegy Nb¢B, (x=13, 15, 17) alloys
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Fig. 2 DSC curves of Fegy NbgB, (x=13, 15, 17) glassy

alloys at low temperature(a) and high temperature(b)
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Table 1 Thermal parameters of Fegs,NbeB, (x=13, 15, 17) glassy alloys

x T,/K T/K To/K T/K T/K AT /K T y
13 774 814 1014 1406 1584 40 0.488 0.345
15 786 830 1013 1407 1583 43 0.497 0.350
17 816 864 1029 1408 1579 48 0.524 0.359

Byt 0.488 H4NE] 0.524 Fifi 0.345 30|
0.359, X5 AT AR — 50 XTI B &
AN 2035 Fegs (NbeB, 45 I VAR E PRI dit JE 1%
671, X5 1TOT T4l FAH— B, fEARsL
Bt S VE Y, FeyNbeBy7 (AR & 1 AT 5
1) B & 58 M (T =864 K) RN 58 1) o VA W AH X (AT =
48 K).
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Fig. 3
Fegs NbgB, (x=13, 15, 17) glassy alloys(a) and change of

Room-temperature magnetic hysteresis loops of

saturation magnetic induction M; of alloy with B content
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Fig. 4 Variation of electrical resistivity as function of B

content for Fegy NbgB, (x=13, 15, 17) glassy alloys
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Bt A-B 54 RIS ; Fe-Nb. Fe-B. Nb-B

FIRE B9 kh—16. =11, =27 kJ/mol 2,

A%R:Wiqmq (3)
i=1
A R A EERARE L.

T3] Feos ,NbeB, (x=13, 15, 17)AEF& 421 0+
AHpix F1 ASie W3 2. f1FE 2 W1, B & 13%1
INEN 17%H, BAR ASmix H1 5.0 kJ/(mol K)H4 N £ 5.6
kJ/(mol'K), X i3 B & 4 1A 2 b 1 HERR )R L B 19
G RRFLEHO, BEE S P 8oE A
ghifFhe ok, AR T AR B, TERCE S
NI . JEUR, Feoy NbeB, A 4251 R~} 22
O)IKT 12%, H 5Bl B SR INmEMm. R ]
SRR, B A dhih R R HERIRCR R
PG E HERR 2 T Ak g b J LR s it v, 843
SR FPACHEZUMERESE 0, TR N & 3L H. 5% HE bk
[T 4582, Fe-Nb. Fe-B. Nb-B 24 7T [ #f
HAMMREEGHA. B SEMINEHREASS AHnx H
—8.6 kl/mol f&%-9.8 kl/mol, JRAIE AH iy 1T
KR TS 4 GFA. I, #ina4adh B &
AR RIS OR, T I HEHES ) 5 N %
W, RSS2, AT A AR
TR 7 BT e 450 BT 75 1) J 1 A4S N A
HRENE T SAAAIEARZ, AT S T A4 GFA.

Fe JLAEMA S RETE =42 32 2L RN 3d
L 2 S R0 - 2 (RN R A B S VT T, Fe (1)
3d TR 4 AT, i d TR s B2 REE
AR IR T EREN ds ERF A28 EES,
WL A BAS A, P AR AT R BE A AS A AT IR T d
J2 AR 1 S R TR ) HE A, AT S B 1 R
WP, — R, M BEE Fe & w8 i IR
R, SRIM, Feos NbeB, AR & 1) M, B Fe 5 it
()9l 5 S 38 I 5 9D AR AR, M B SR 15%
I, A4 M, kS5 KE 108 A-m*/kg. HIROYOSHI
SR Fejoo, By (11<<x<X22)3F & &4 I ERE (up)
BEAE B 2B 3G 00 S 5 5 g AR, 4
B SEA 14%00, BiRUARE K. B S EBKN,
BNz 2p WA =2 558 T HEFTY B DT R
WS HERIIER, A4 M, K. E—28n B
SRR Fe-Fe Ji 7[RI K U1 = AR AH

GAFRIWRES, NI, B M R R,
Feos NbeB, il & B HATEREA S &8 Fe 3%
AR, mHABES B & EHEVINK.

%2 Feoy NbgB, (x=13, 15, 17)AEM GG % 24
Table 2 Calculated thermodynamic parameters of Fegy NbeB,
(x=13, 15, 17) glassy alloys.

x /%  AHpyi/(kImol™)  ASu/(kI'mol K ™")
13 12.7 -8.6 5.0
15 13.6 9.2 53
17 143 9.8 5.6

Feos NbgB, JE& A 4 (1 H B0 i T s & 4
REAN G 40, ARG B S F e (L 4),
A 53 GFA AL — 38U, b
Fe;;NbeB 7 AL S & 4 H A &K GFA Fld kY L BH
K, R Fe LM A4 GFA S b rinstt ity
FROA BV NAEE R . AORL A BRI 5 25 IR 35
ALFE S IR 8 5 i 25 S5 n) HL - PR RO R 5 1
ASEE R Fe JEAES A4 BB B R AE WA R
M, WA a0 R T IR S EEA AR Z g, Ak,
FIPIFFCI fvatts A 14) R B 25 3 5 ol L 38 T B 1 it
RIS BT HL T (R O BT e i L, AR A
xR LT RO NP SRR A B ROR A . A
T RS T, RS AN — A RSBk
AR, LA, RS A S
FEETHOR A TP RSP, 5o aPigi,
HATE s s A & R R 2 1 RS 7,
HH AT DAHEWT FesNbeB: 7 AF it 4 HAT B2 (K RS
HiF o B JGE & R I I RT3 i 4 0 R s
HPHH, REESm i EsE, Rz mganrd
WEZ, WAAEEIAETRETFEARSHRL, H
FF AR ALK . A, KEJRICE B gt
3 Fe A1 Nb J5U7 (¥ & [ PR BE & A 2%, i1 2 IR 4k
FHBESEOE NG 2, Kb &R SRS 22K
S LA ROR R, XA AR I B R T
JEUF 2 TR J T % TR S R, Al A5 8 T 5 11
KFEY O LAEAT, #0960 T dd i A%, DR fe ik
T GFA [fI# s,

4 ZEig

1) B &= 3 I T Feos NbgB, AE i & 4 (174



1226 hEA SR R

2017 4F 6 A

FeE PERAE SR RE T, (RS ISR PE. 2 B
N 17%(BER A BORT, A& AR B uRE ) et
ULH AT, =48 K. T,,=0.524 1 y=0.359.,

2) Feos NbeB, JE i & & M PEREAR S, VAT Jek
NS M, A 80~108 A-m*/kg, H. Mt Fe & fff/>
SIS RN AR S, X EE S G4 Fe M1 B
BBV,

3) FeouNbeB, Ak it & 4211 U BH R Bt B 25 M3
TN, 78 B Sl 17%H0 & 4 KA oK Hi B R
133 pQ-cms.
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Influence of B on thermal stability, soft magnetic properties and
electrical resistivity of Feqy.Nb¢B, glassy alloys

FA Yang, ZHU Man, TAO Peng, NAN Rui-hua, JIN Chang-qing, JIAN Zeng-yun, CHANG Fang-e

(School of Materials and Chemical Engineering, Xi’an Technological University, Xi’an 710021, China)

Abstract: Fegy NbgB, (x=13, 15, 17) (mole fraction, x%) amorphous alloys were prepared by melt-spinning. The
influence of B content on thermal stability, soft magnetic properties and electrical resistivity was investigated by X-ray
diffractometry (XRD), differential scanning calorimetry (DSC), vibrating sample magnetometry (VSM) and four-point
probe. DSC results indicate that the Feqy NbgB, glassy alloys undergo two-stage crystallization events. The Fe;;NbsB 7
glassy alloy exhibits high thermal stability and excellent glass forming ability, in which onset crystallization temperature
(Ty1) is 864 K, and supercooled liquid region (ATY), T, y are 48 K, 0.524, and 0.359, respectively. The saturation
magnetization and electrical resistivity of the Fegy [NbgB, glassy alloys are 80-108 A-m*kg and 122-133 pQ-cm,
respectively. With increasing the B content in the Feg,,NbeB, glassy alloys, the glass forming ability and electrical
resistivity increase, while the soft magnetic properties firstly increase and then decrease. These newly developed
Fe-based glassy alloys can be used as a functional material due to their high glass forming ability, excellent soft magnetic
properties and good electrical resistivity.

Key words: Fe-based glassy alloy; melt spinning; glass forming ability; soft magnetic properties; electrical resistivity
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