Vol.41 No.03
Mar. 2020

FERAR

FOUNDRY TECHNOLOGY +203 -

DOI:10.16410/j.issn1000-8365.2020.03.002

FHEZESFAHRESEXT FeyNigP Be R
ERSEE RN

¥ R EE®E.E F.FT =&
FRXF HEMAFERKFR, 5% 5§ KF 830046)

OB CONHEEE SRS P EN Fe RAERAA & HEREME W , R A Fluxing $2 4 £ R fil J-quenching TR # %E & 5
AR AMERI ZISMETIE THE T FeuoNigP B K RESR &, W AR FESHT Hil &8 & K 335108 BRE 1 #
FaE v REPERE RN 1 22 PEREHEAT T XY HURF Y . S5 R R ER R E A MAEA TR T H1 8 19 FeuoNiyP B ISR SHEM
BARERZSHHR 2.0,1.5 F 1.0 mm, BEE & H P EEFRWBIIN, FeoNieP B, & & BB L TE B AE 1 B 8 F & ; 338
WA R (T,) Ml 4 G AL IR BE (T, 8 T B, $AAE R R R RE AL SR BE B W 1 i , MU T 9 0.74 T MBI AT
£ 0.80 T; F 4 3 BEWE A7 T B, (5L 98t 17 720 Wi A7 14

XER BEERESE S BB AR R Rt RE Rt R

FESES . TG139'.8 X HKARIZED A XEHS :1000-8365(2020)03-0203-05

Effects of Oxygen Content in Preparation Atmosphere on the Properties of
FeuNigP.Bs Bulk Metallic Glasses

WANG Long, HUI Jialei, WANG Tao, LI Qiang
(School of Physics Science and Technology, Xinjiang University, Urumqi 830046, China)

Abstract: To explore the preparation of oxygen in the atmosphere affect the performance of Fe-based amorphous alloy, the
Fe40Ni40P14B6 bulk amorphous alloy was prepared by Fluxing purification and J-quenching rapid solidification in argon,
air and oxygen respectively. The vitrification forming ability, thermal stability, magnetic properties and mechanical
properties of the samples prepared under different atmospheres were compared. The results show that the maximum
diameters of FeyNig,P,,Bs bulk amorphous alloy rods prepared in argon, air and oxygen atmospheres are 2.0, 1.5 and 1.0
mm, respectively. With the increase of oxygen content in the preparation atmosphere, the vitrification forming ability of
Fe,NigP Bs alloy decreased gradually. The transition temperature (7},) and initial crystallization temperature (7) of the glass
gradually decrease, and the thermal stability decrease. The saturation magnetization gradually increased from 0.74 T in

argon to 0.80 T in oxygen. The compressive strength decrease slightly, but the plastic strain increase slightly.
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Fig.1 XRD patterns of as-cast bulk atmospheres alloy rods with
the maximum diameter for fully glass formation prepared in
different atmosphere
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Tab.1 Oxygen content of as—cast FeyNiyP,Bs bulk
atmospheres alloy robs prepared in different atmosphere
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Fig.2 DSC curve of as-cast Fe,NigP B¢ bulk atmospheres alloy
rods prepared in different atmosphere at a heating rate of
0.33K/s
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Fig.3 Hysteresis loops at room temperature of as-cast
FeyNiyP 4Bs bulk atmospheres alloy rods prepared in
different atmosphere
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Tab.2 Summary of the critical diameter for fully glass formation and properties of as—cast Fe4Ni,P,,B; bulk atmospheres
alloy robs prepared in different atmosphere

Js

KR D/ mm T/K T/K o/MPa &%)
(emu/g) (T)
Ar 2.0 660 682 2474 4.34 75.70 0.74
Air 1.5 649 674 2363 4.48 77.10 0.76
0, 1.0 642 669 2269 6.79 81.16 0.80
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Fig.4 Compressive stress-strain curve at room temperature of
as-cast Fe,NiyP4Bg bulk atmospheres alloys prepared in
different atmosphere
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