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Abstract: By micro-alloying technology, Fe-Hf-Nb-B-Y bulk amorphous alloys were prepared by copper mold casting
method. The glass-forming ability (GFA), soft-magnetic and mechanical properties of these bulk amorphous alloys were
characterized by X-ray diffractometry (XRD), differential scanning calorimeter (DSC), scanning electronic microscopy
(SEM), vibrating sample magnetometry (VSM) and Instron type tester. The results show that a partial substitution of Fe
by Y causes a significant improvement of the GFA of Fe-Hf-Nb-B-Y alloys. The maximal diameters for glass formation
are 2 mm for Y-free alloy, 3 mm for 1%(molar fraction) Y alloy, 4 mm for 2% Y alloy and 3.5 mm for 3% Y alloy. The
saturation magnetization, coercive force, elastic modulus, elastic strain and compressive fracture strength of
Fe-Hf-Nb-B-Y bulk amorphous alloys are in the range of 1.10—-1.25 T, 3—6 A/m, 184-206 GPa, 1.6%—2.0% and 3 227-3
484 MPa, respectively. Based on the experimental results, the effects of micro-alloying on GFA, soft-magnetic and
mechanical properties of the alloy series were discussed.
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Fig.1 XRD patterns of melt-spun Fe,;_ Nb,Hf;Y, B,y (x=0, 1,
2, 3) amorphous alloys ribbons
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Fig.2 DSC curves of Fes;; NbHf;Y,Byy (x=0, 1, 2, 3)

amorphous alloys ribbons
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Table 1 Changes in T,, AT,, T,/T; of Fes;; NbHfY, By

amorphous alloys as function of Y molar fraction

x T,/K /K AT/K /T,

0 836 899 63 0.582
1 842 917 75 0.596

2 852 926 74 0.602

3 852 924 72 0.600
0.61

T,

XY %

3 Fes NbHEY,Byy (=0, 1, 2, )AL 4 Tn AT,
T/ Ty B8 Y BEIR 3 U4k

Fig.3 Changes in 7, ATy, Ty/T; of Fes; NbHf;Y By (x=0,

1, 2, 3) amorphous alloys as function of Y molar fraction

El4 HA2554 2. 3 14 mm 1] Fe; NbHE;Y,Byo T4
SHEINUTE
Fig.4 Photos of as-cast Fe;NbsHf;Y,B,y amorphous alloy

rods with diameters of 2, 3 and 4 mm, respectively
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Fig.5 DSC curves of Fe; NbsHf;Y,By, amorphous ribbons

and rods with diameters of 2, 3 and 4 mm, respectively
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Fig.6 XRD patterns of Fe; NbsHf;Y,By, amorphous alloy

ribbon and rod with diameter of 4 mm
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Fig.7 Hysteresis loops of Fe;; NbsHf3Y,Byy (x=0, 1, 2, 3)

amorphous alloys
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Fig.8 Compressive true stress—strain curves of cast glassy
Fes3 NbHf3Y Byo(x=0, 1, 2, 3) bulk alloy rods with diameter

of 2 mm
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Fig.9 Changes of elastic modulus and fracture strength of
Fes; Nb,Hf3Y,Byo(x=0, 1, 2, 3) amorphous alloys as function

of Y content
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Table 2 Changes of elastic modulus and fracture strength of
Fe;;- Nb,HE3Y,Byo(x=0, 1, 2, 3) amorphous alloys as function

of Y content

x E/GPa of/MPa
0 184 3227
1 185 3445
2 206 3484
3 201 3445
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